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EXECUTIVE SUMMARY 

This report presents the results of a Site inspection (Sl) at Naval Air Station (NAS) Key West on behalf of 

the U.S. Navy, Naval Facilities Engineering Command, Southern Division (NAVFACENGCOM-Southern 

Division). The report covers the inspection of nine sites (Base Realignment and Closure [BRAC] Parcels 

A, B, C, D, E, F, H, I, and K). The results associated with a tenth parcel (Poinciana Housing) are 

contained in a separate report (B&R Environmental, 1998b). Tetra Tech NUS (TtNUS) performed this SI 

in accordance with the SI Workplan for 10 BRAC Properties (Brown and Root Environmental [B&RE], 

1998), which was reviewed by the United States Environmental Protection Agency (EPA) and the Florida 

Department of Environmental Protection (FDEP). These 10 BRAC Parcels were all categorized as “grey’ 

during Environmental Baseline Studies (EBSs). “Grey” Parcel categorization means areas that have not 

been evaluated or that require additional evaluation before being reclassified into a category eligiblle for 

deed transfer. 

The goal of this report is to evaluate the data gathered during the SI Field effort and determine the need 

for any additional investigative or remedial activities prior to reclassification into a category eligible for 

deed transfer. This report contains a description of each subzone, contaminants detected, a comparison 

of the detected concentrations with selected screening values, and conclusions and recommendations for 

each subzone. The subzone conclusions are then summarized to provide overall conclusions and 

recommendations for the Parcel. 

Five soil, one sediment, one surface water, and one groundwater subzone were included in the Hamaca 

Hawk Missile Site (Parcel A) SI field investigation. Contaminants that may have come from various site 

and adjacent property uses and activities were considered, including polynuclear aromatic hydrocarbons 

(PAHs), solvents, battery acid, oils, dielectric fluid from vandalized Army transformers, and metals. Four 

of the five soil subzones (1, 5, 6, and 7) addressed received a no further action recommendation. 

Subzone 4, the Sewage Lift Station, is recommended for further action based on multiple detections and 

one exceedance of arsenic. in addition, further action is recommended for the sediment in the ponds at 

Parcel A, subzone 9 due to detections of barium, lead, zinc, bis(2-ethylhexyl)phthalate, butyl benzyl 

phthalate, and 4,4-DDE above screening criteria. Subzones 10 (surface water) and 11 (groundwater) do 

not require further action. 

Parcel 8, East Martello Battery contains two subzones that were investigated during the SI. Petroleum, 

solvents, fuels, and lead from past uses as a defense battery were considered to be potential surface soil 

contaminants. However, no chemicals were detected in excess of action levels. Subzone 1 (soil) and 3 

(groundwater) both received a recommendation of no further action. 
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Truman Annex DRMO Waste Storage Area (Parcel C) had three soil subzones investigated during the 

BRAC SI: subzones 1, 3, and 4. All three subzones are recommended for further action. Subzone 1, 

Building 261 Hazardous Material Storage, indicated exceedances of lead and Aroclor-1260. Subzones 3 

and 4, the Former Scrap Metal Storage Areas, were both recommended for further action based on 

concentrations of benzo(a)pyrene and lead detected above action levels. 

Further action is recommended for soil subzone 1 at Truman Annex Seminole Battery (Parcel D). Arsenic, 
I 

benzo(a)pyrene, and benzo(b)fluoranthene were detected in excess of action levels at the Seminole 

Battery (subzone 1). All exceedances were detected at the same sample location (SS-03). No chemicals 

were detected in excess of action levels at the Former Grease Racks (subzone 2). Therefore, no further 

action is recommended at the Former Grease Racks. 

Truman Annex Buildings 102, 103, and 104 (Parcel E) contains six soil subzones, three of which are 

recommended for further action [Subzones 2 (Former Building 136 soil), 3 (Building 102 and 104 soil), 

and 9 (Building 103 soil)]. Former Building 136 had arsenic and several semivolatile organic compounds 

(SVOCs) detected in excess of action levels, and the detected arsenic concentration was indicative of 

potential carcinogenic human health risks. Subzone 3 exceedances included benzo(a)pyrene and 

indeno(l,2,3-cd)pyrene. Both SVOC concentrations were indicative of potential carcinogenic risks. 

Several SVOCs, as well as a polychlorinated biphenyl (PCB), were detected in excess of screening 

criteria at subzone 9, Building 103 soil. Further action was recommended based on the potential 
I 

carcinogenic risk associated with these chemicals. 

Parcel F, Truman Annex Building 223, contains two soil subzones of interest. Subzone 1 is the Former 

Lube Area. Due to a single exceedance of arsenic that was indicative of potential carcinogenic human 

health risks, further action is recommended. Subzone 3 is the Building 223 Equipment Repair Shop. 

Again, arsenic exceeded its action level. The arsenic concentration at subzone 3 was indicative of both 

potential carcinogenic and noncarcinogenic human health risks. For this reason, further action is 

recommended. 

Parcel H is Trumbo Point Piers D-l and D-3. Parcel H groundwater (subzone 6) was the medium of 

concern. No chemicals were detected in excess of screening criteria. Monitoring well D06-MW-42 was 

not sampled at the time the other samples were taken because of the presence of free product in the well. 

An Interim Remedial Action (IRA) was performed at MW-42 to remove the free product. Samples taken 

before and after the IRA contain no chemicals in excess of action levels. No further action is 

recommended at Parcel H, subzone 6. 
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Parcel K contains three subzones of concern. Soil subzones 1, 2, and 3 were investigated in this SI. 

Subzone 1, Building 149 Port Operations and Hazardous Waste Storage Area, surface soil was sampled 

and analyzed for VOCs, SVOCs, and inorganics. No chemicals were detected in excess of their action 

levels. In addition., no chemicals were detected in excess of action levels in subzone 2 (Remainder Public 

Works Maintenance Facilities) or 3 (Building 84). All subzones of concern at Parcel K were 

recommended’for no further action. 

Truman Annex groundwater was considered as one subzone in the SI. Fuels, oils, metals, and solvents 

were considered as potential groundwater contaminants at Truman Annex. Nine groundwater screening 

samples were collected in Parcels D, E, F, and K. These groundwater screening samples were used in 

determining the location of five permanent wells installed during the SI field effort. One SVOC 

(phenanthrene) and one VOC (benzene) exceeded their action levels at a single well in Parcel K. 

Ecological risks from the chemicals were determined to be negligible. There were no other exceedances 

in groundwater samples at Truman Annex. No further action or investigation is recommended for Truman 

Annex groundwater except in the vicinity of Buildings 102, 103, and 104 at Parcel E, which is scheduled 

for additional investigation during the Supplemental SI at Truman Annex. 
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1.0 INTRODUCTION 

Tetra Tech NUS (TtNUS) has performed a Site Inspection (SI) of Base Realignment and Closure (BRAC) 
I 

Properties at the Naval Air Station (NAS) Key West, Florida.on behalf of the U.S. Navy, Naval Facilities 

Engineering Command, Southern Division (NAVFACENGCOM-Southern Division). This SI Report was. 

completed under Comprehensive Long-Term Environmental Action - Navy (CLEAN) Contract Nlumber 

N62467-94-D-0886, Contract Task Order 0032. 

1.1 PURPOSE AND SCOPE OF REPORT 

This SI was conducted under the authority of the BRAC Act of 1992 and was designed to gather 

information to support a reclassification of Parcels designated as “grey” during the development of the 

parcels’ draft Environmental Baseline Studies (EBSs). These BRAC Parcels were previously referred to 

as “Zones” in the BRAC SI Workplan (B&R Environmental, 199aa). The grey Parcel categorization is for 

areas that have not been evaluated or that require additional evaluation. A Parcel cannot be considered 

for deed transfer until all investigative and, if necessary, remedial actions have been determined. The 

Parcel can then be reclassified into a category eligible for deed transfer. The goal of this report is to 

evaluate the data gathered during the SI field effort and determine the need for any additional remedial 

activities prior to reclassification of the nine BRAC Parcels. 

The nine BRAC Parcels addressed in this report are located at: 

l Hamaca Hawk Missile Site (Parcel A) 

l East Martello Battery (Parcel B) 

l Truman Annex (Parcels C, D, E, F, and K) 

l Trumbo Point (Parcels H and I) 

A tenth Parcel, Poinciana Housing, was addressed in a separate SI report (B&R Environmental, 1998b). 

1.2 REPORT ORGANIZATION 

This SI report consists of nine major sections and four appendices. Section 1 provides an introduction, 

the purpose and scope of the report, a facility description, an overview of the base environmental sletting, 

an explanation of the Data Quality Objective (DQO) Process, a synopsis of field procedures, an overview 

of the data quality assessment process, and a discussion of the data interpretation and presentation 
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methods employed in this report. Sections 2 through 9 each characterize one of the grey BRAC Parcels 

mentioned above. The sections provide additional description of individual subzones within each Parcel 

and present the results of the SI for each subzone. The subsections that discuss the SI findings for each 

subzone present the contaminants detected and compare the detected concentrations with selected 

screening values. These subsections are accompanied by maps that place. results in a geographic frame 

of reference. Conclusions are presented for each subzone based on the SI .findings in that particular 

area. The subzone conclusions are then summarized in the last subsection of each Section to provide 

overall Conclusions and.Recommendations for the Parcel. 

This report includes four appendices. Appendix A presents the responses to comments on the SI Report 

submitted by the Florida Department of Environmental Protection (FDEP) and the United States 

Environmental Protection Agency (EPA). Appendix B provides field documentation including a summary 

of all amendments to and deviations from the SI Workplan for Ten BRAC Properties, NAS Key West, 

Florida (B&R Environmental, 1998a); copies of all field data sheets including boring logs, sample 

collection forms, well development logs, and well completion logs; and survey data. Appendix C provides 

documentation in support of the estimated risk process as described in Section 1.8.2.2. Appendix D 
I 

consists of a compact disk, which contains the complete SI data set used in the decision-making process. 

The data is included in standard database format (BRACSl.dbf) and portable document format 

(BRACSLpdf). 

1.3 NAS KEY WEST DESCRIPTION 

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

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

around Key West and Boca Chica Key (Figure l-l) in southern Monroe County (B&R Environmental, 

1998c). Key West, one of the two most western major islands of the Florida Keys, is approximately 

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

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

The missions for NAS Key West changed dramatically in 1974, resulting in the relocation of several units. 

At present, NAS Key West is proceeding with realignment of aviation operations, a research laboratory, 

communications intelligence, counternarcotics operations, a weather service, and several other activities. 

In addition to the Naval activities and units, other Department of Defense (DOD) and Federal agencies at 

NAS Key West include the U.S. Air Force, U.S. Army, and U.S. Coast Guard (USCG). 

The nine BRAC Parcels addressed by this report are all located on the island of Key West (Figure l-2). 

These Parcels are located in three geographically distinct areas (Truman Annex, Trumbo Point, and Key 
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West interior), as discussed below. As part of the DQO Process (see Section 1.6), each BRAC Parcel 

was broken into a number of subzones based on the physical geographic boundaries and previous uses. 
I 

The nomenclature used for the subzone indicates the identity of both the Parcel and the subzone (e.g., 

GRYZNA-SZNl is the designation for grey Parcel A, subzone 1). 

1.3.1 Truman Annex 

The Truman Annex BRAC Parcels (Figure 1-2) include: 

l Parcel C - Defense Reutilization and Marketing Office (DRMO) Waste Storage Area 

l Parcel D - Seminole Battery 

l Parcel E - Buildings 102, 103, and 104 

l Parcel F - Building 223 

l Parcel K - The Waterfront Maintenance Facilities 

These five Parcels make up a contiguous piece of land that is part of the Navy’s Truman Annex Facility 

located on the southwest end of Key West. The area is flat terrain that slopes gently to the southwest. 

Information pertaining to the current and past operations on these Parcels is limited since the EBSs for 

, -, the Truman Annex Parcels are in draft form. 

Truman Annex has a long history as a defense facility. In 1823, after Key West was purchased by an 

American citizen, the Navy was dispatched to the island to remove pirates inhabiting most of it. The Navy 

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

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

Mexican-American War. Seminole Battery was constructed to carry out defenses during the Civil War. 

Much of the land consisted of salt ponds, which limited further construction. From 1909 to 1919, the 

United States conducted landfill operations on the northern portion of the island in the area from the Army 

pier to the Naval Station. 

Gradually, the Navy assumed control of the entire western ‘tip of Key West. As early as 1918,, and 

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

turning basin. Most of the buildings along the quay were used for support of schools, units, and activities 

relating to submarines. The majority of the support buildings were demolished after 1982. 
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1.3.2 Trumbo Point 

Two BRAC Parcels are located on Trumbo Point on the northwest end of Key West (Figure 1-Z). Only 

one of these Parcels (Parcel H - Piers D-l and D-3) is addressed in this report. The need for taking 

environmental samples at Parcel I (Building B-48), which includes the building and surrounding parking 

areas, was eliminated from the SI during the DQO Process phase of the workplan development, as 

discussed in Section 1.6. 

The area around Trumbo Point is composed of flat terrain that slopes gently to the southeast. Piers Di 

and D3 extend out into the Gulf of Mexico. Two of the buildings currently present on the BRAC SI Parcel 

at Trumbo Point (B-27 and B-28) were originally constructed as ordnance facilities. Buildings B-27 and 

B-28 were used as shop and maintenance facilities for ordnance. 

The City of Key West, the Monroe County School District, and the USCG own tracts of land adjacent to 

the BRAC Parcels located on Trumbo Point. The tract owned by the City of Key West had a coal-fueled 

power plant on it that generated power for the surrounding Keys. The tar pits on the property were 

subsequently remediated by the City of Key West. The City of Key West also was granted an easement 

for sewer lines through Naval property on Trumbo Point to discharge to the Key West Bight. The lines 

are no longer used. They are capped and are severely rusted and pitted on the visible portions of 

discharge piping. The Monroe County School District has a garage, maintenance facility, and 1 

administrative complex on its tract of land. Three aboveground storage tanks (ASTs) used for gasoline, 

diesel fuel, and oil are located on the school district’s property. In 1976, ownership of Pier D-2, located 

on Trumbo Point, was transferred from the Navy to the USCG. The USCG currently holds approximately 

13 acres on Trumbo Point. Ship refueling and hazardous waste storage are among the activities at these 
I 

USCG facilities. 

Kev West Interior 

The two Key West Interior BRAC Parcels addressed by this report are made up of two separate land 

parcels on the eastern end of Key West (Figure l-2). Both .Hamaca Hawk Missile Site (Parcel A) and 

East Mattello Battery (Parcel B) are located off Government Road to the northwest of the Key West 

International Airport. The two Parcels are separated by a quarter mile and are adjacent to salt ponds with 

mangrove swamps. Both Parcels are characterized as’ having flat terrain with a surface-water body 

located nearby. A portion of each Parcel drains to its respective surface-water body. 
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A third Key West Interior BRAC Parcel, Poinciana Housing (Parcel G), is not discussed in this report. The 

Parcel, located on the east end of Key West near the Naval Regional Medical Clinic, was specifically 

addressed in a separate St Report (B&R Environmental, 1998b) issued during 1998. 

1.4 KEY WEST ENVIRONMENTAL SETTING 

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

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

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

finance, insurance, real estate, Federal, state and local government, and transportation industries make 
I 

up the major sources of employment in Key West. 

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

West. 

1.4.1 Climate and Meteoroloqv 

,. r.. 

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

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

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

Freezing temperatures are rare in the Florida Keys due to their proximity to the Gulf Stream and the Gulf 

of Mexico, both of which modify advancing cold fronts. Freezes, when they occur, have the long-lasting 

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

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

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

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

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

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

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

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

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

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

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

flow or storm drains that drain approximately 50 percent of the island’s surface area carry rainfall runoff 
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from Key West to the tidal waters; however, much of the rainfall percolates directly into the subsurface 

(B&R Environmental, 1998a). 

1.4.2 Topoqraphv 

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

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

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

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

highest point on Key West is approximately 14 ft above msl. Key West is characterized by a sparse 

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

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

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

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

1.4.3 Surface-water Hvdrology 

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

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

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

the Great White Heron National Wildlife Refuge and the Key West National Wildlife Refuge, which FDEP 

classifies as Outstanding Florida Waters to receive the highest degree of protection by the State. The 

residents of Florida consider these waters of exceptional recreational and ecological significance (B&R 

Environmental, 1998a). 

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

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

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

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

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

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

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

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

(B&R Environmental, 1998a). 
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1.4.4 Geoloav and Soil 

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

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

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

fossiliferous limestone composed primarily of ooids (spherical calcareous grains 0.25 to 2.0 millimeters 

[mm] in diameter) that were created through eustatic elevation of the limestone. In the lower Keils, the. 

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

Calcarenite lithofacies consist of very fine to coarse sand-size, spherictil carbonate grains concentrically 

laminated around a silt-size to fine-sand-size nucleus. The Oomoldic-recrystalline lithofacies consist of 

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

overlies the Key Largo Limestone, a geologic unit consisting of light grey to light yellow coralline 

limestone comprised of coral heads encased in a matrix of calcarenite. 

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

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

but it contains only saltwater. Figure l-3 shows a geologic cross-section of the Florida Keys. 

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

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

1.4.5 Hvdrosreoloay 

The surficial aquifer system in the lower Keys consists of the Oolitic Member, which is very porous and 
1 

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

The aquifer is tidally controlled and fluctuates constantly. Solution holes and caverns are ubiquitous. The 
I 

_ 

Tamiami Formation lies below the Key Largo Limestone unit, between 300 and 900 ft below land surface 

(bls). The formation contains mineralized water that does not meet Florida drinking water standards. 

Underlying the Tamiami Formation are the Hawthorn and Tampa Formations, which together act as an 

aquiclude confining the underlying limestone units. Below the confining units of the Hawthorn and Tampa 

Formations is the Suwannee Limestone, fossiliferous limestone representing the top of the water- 

producing zone in the Florida Keys. The Avon Park Limestone is 1,300 ft bls and, although it has a 

higher transmissivity than the Suwannee Limestone and’ supplies large quantities of drinking water in 

central Florida, is of poor quality in the Florida Keys (B&R Environmental, 1998a). 

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

potable water resource to a limited extent (although not at NAS Key West) and because of its 
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groundwater-to-surface-water contaminant migration route (ABB, 1995). The water table ranges in 

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

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

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

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

cooperation with the South Florida Water Management District indicates that the freshwater lens contains . 

nonpotable water (B&R Environmental, 1998a). The State of Florida classifies groundwater in unconfined 

aquifers that have a total dissolved solids content of 10,000 milligrams per liter (mg/L) or greater as 

Class G-III (nonpotable water). The City Engineer of Key West reports that water from some wells in the 

surficial aquifer might be used for drinking after treatment such as reverse osmosis. The freshwater lens 

averages 5 ft in thickness below the center of the western half of Key West. The lens contains between 

20 and 30 million gallons of fresh water, depending on the season. Underlying the freshwater lens is a 

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

1.4.6 Potable Water Sumlv 

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

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

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

a water main that parallels U.S. Highway 1 and terminates in Key West. Water is distributed along the 
I 

length of the main. In 1984, the FKAA supplied the City of Key West with an average flow of 11.7 million 

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

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

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

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

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

the public water supply as the only potable water source available on Key, West. In addition to managing 

the centralized public water supply system, the FKAA has the authority to regulate all potable water 

supplies in the Keys, including alternative sources of water., such as those mentioned above. Those 

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

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

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

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

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

local groundwater for nonpotable domestic purposes is less than 500 people (B&R Environmental, 

1998a). 
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1.4.7 Kev West Population and Land Use 

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

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

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

(USdBS, 1990). The average household size is 2.3 persons. The median cost of housing is $164,000. 

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

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

one synagogue, and two Florida Health System Hospitals (east and west). Land use in the City of Key 

West consists primarily of commercial and residential areas. 

1.4.8 Kev West General Area Ecoloqy 

Key West includes areas that have been developed by the Navy and retain little natural resource value. 

Of the BRAC Parcels addressed in this report, the five Truman Annex Parcels, and the Trumbo Point 

Parcel are considered fill areas with no natural communities. However, some abandoned area.s still 
I 

support high-quality natural communities and provide important habitats. Five non-marine natural 

community types have been identified within the NAS Key West study area (FNAI, 1994). The only 

known elements of the mangrove swamp and coastal rock barren communities on Key West occur on the 
I 

BRAC Parcels Hamaca Hawk Missile Site and East Martello Battery. These two natural community types 

are described below. 

1.4.8.1 Mangrove Swamp 

Four plant species dominate these areas:. red mangrove (Rhizophora mans/e), black mamgrove 

(Avidennia germinans), white mangrove (Laguncularia racemosa), and buttonwood (Conocarpus erecta). 

The relative abundance of each species varies greatly from area to area as do the density, average 

height, degree of canopy closure, and diversity of associated herbaceous species. Mixed mosailcs of 

mangrove species make up the majority of mangrove swamps at NAS Key West, which vary continuously 

over a given area with regard to species dominance. A mangrove swamp exists on the eastern half of the 
I 

Hamaca Hawk Missile Site Parcel. A narrow fringe of mangrove swamp habitat occurs along the water’s 

edge on the southern and eastern portion of the East Martello Battery Parcel (FNAI, 1994). 

1.4.8.2 Coastal Rock Barren 

Coastal rock barrens are generally characterized as flat rocklands with much exposed and eroded 
I .^,. 

limestone, sparsely vegetated with stunted, xeric, and halophytic (salt-adapted) shrubs, cacti, algae, and 
I 
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herbs. Buttonwood in some form often dominates this community. It can vary from bonsai-like sprawling 

shrubs less than 30 centimeters (cm) in height growing with two or three other stunted halophytes on 

essentially bare rock pavement to erect, multi-trunked IO-m-tall trees growing on deeper marls and 

associated with a rich variety of xerophytic shrubs, trees, cacti, graminoids, and forbs. Typical species 

include saffron plum (Bumelia celastrina), Christmas berry (Lycium carolinana), cat’s claw (Pithecellobium 

keyense), erithalis (Erithalis fruticosa), bay cedar (Suriana rnaritima);~indigo berry (Randia aculeata), wild 

dilly (Manilkara bahamensis), poisonwood (Metopium toxiferum), seagrape (Coccoioba uvifera), joewood 

(Jacquinia keyensis), rhacoma (Crossopetalum rhacoma), Spanish stopper (fugenia myrtoides), 

saltgrass (Distichlis spicata), fimbristylis (Fimbr@yfis castanea), and Porter’s broom spurge (Chamaesyce 

porteriana var. scoparia). In these sites, the coastal rock barren becomes a relatively dense thorn scrub 

thicket of sclerophyllous vegetation that typically includes epiphytic bromeliads and orchids. 

At NAS Key West, coastal rock barren occurs in both the open pavement rockland form and in the deeper 

marl thicket form. Widely disparate forms of this community type at NAS Key West support populations of 

various vascular plants and vertebrates. 

Remnants of this habitat appear to exist on the northwestern portion of the Hamaca Hawk Missile Site 

property beyond the site fence line and on the northwestern portion of the East Martello Battery property 

although it has been impacted by the invasion of Australian pine (FNAI, 1994). 

1.4.8.3 Wildlife 

As expected, wildlife at NAS Key West vary considerably depending on habitat. Developed areas of Key 

West limit wildlife primarily to birds associated with urbanized areas. A variety of species, however, use 

the relatively undisturbed habitats (particularly mangrove swamps and lagoons). 

An 1 l-month field study observed 126 species of birds at NAS Key West (FNAI, 1994). As many as 300 

species of birds might use habitats on the base either as migrants or residents (Schuetz, 1996). 

Biologists observed four snake and three lizard species during the Florida Natural Areas Inventory (FNAI) 

study at NAS Key West: the black racer (Co/her constrictor), red rat snake (Elaphe guttata guttata), 

Eastern diamondback rattlesnake (Crotalus adamanteus), rough green snake (Opheodrys aestivus), 

Florida Keys mole skink (Eumeces egregius egregius), Carolina anole (Anolis carohensis), and brown 

Cuban anole (A. sagrel) (FNAI, 1994). Biologists previously observed the endangered Eastern indigo 

snake (Drymarchon corais coupe@ (FNAI, 1994); this and other reptiles and amphibians undoubtedly 

occur on the base. 
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Very few mammal species occur on Key West and in the lower Florida Keys. Only three native mammal 

species were observed during the FNAI study: the Lower Keys marsh rabbit (Sylvilagus pa/u&iris hefnen), 

the raccoon (Procyon lotor), and the opossum (Didelphis virginianus) (FNAI, 1994). Raccoons are 

abundant and widespread on the base, while opossums are uncommon. 

Relatively harsh natural ecological conditions in the Keys (i.e., poor soils, scarcity of fresh water) likely I 

ensure a low species diversity of mammals. In addition, humans have extensively altered or destroyed. 

natural habitats, so remaining natural habitats occur in small isolated patches. Exotic species such as 

Australian pine have invaded and thus significantly altered many natural areas. 

Carnivorous mammals at NAS Key West are limited to raccoons and feral cats. No moles or shrews live 
I 

on the base, and few rodent species occur there. Neither the eastern harvest mouse (Reithrodom!omys 

humulis) nor the cotton mouse (Peromyscus gossypinus), both common in most of Florida, occur on the 

base. Native terrestrial mammals on the base appear to be limited to raccoons, marsh rabbits, 

opossums, and cotton rats (Sigmodon hispidus). 

1.4.8.4 Threatened and Endangered Species 

Tables 2-l and 2-2 in the SI Workplan (B&R Environmental, 1998a) present Federal and State-listed 

threatened and endangered species recorded at NAS Key West (FNAI, 1994). A few listed threatened 

and endangered species not recorded on these tables undoubtedly occur on the base but have not been 

reported to FNAI. For example, Truman Beach (part of the Truman Annex Parcel) has been documented 

as a nesting area for the threatened loggerhead sea turtle (Caretta caretta) (BAP, 1997). The mangrove 

rivulus (Rivubs marmoratus), a minnow that is a state-listed Species of Special Concern (SSC), could 
I 

potentially occur in mangrove swamps at East Martello Battery and Hamaca Hawk Missile Site. 

The West Indian manatee is occasionally observed in waters adjacent to the Truman Annex Parcel (BAP, 

1997). Other listed species occurring on or near the Truman Annex Parcel include least terns, Roseate 

terns, and ospreys. 

Wooded areas at the East Martello Battery and Hamaca Hawk Missile Site Parcels provide potential 

nesting and roosting habitat for the white crowned pigeon, a state-listed threatened species. 

* 

Wading birds such as little blue herons, snowy egrets, tricolored herons, reddish egrets, and white ibis (all 

state-listed as SSC) are commonly observed foraging in lagoons, ditches, and other aquatic habitats at 

East Martello Battery and Hamaca Hawk Missile Site Parcels, as well as along the shoreline at the 

Truman Annex Parcels. 
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Bald eagles and ospreys are occasionally observed in the vicinity of the East Martello Battery and 

Hamaca Hawk Missile Site Parcels. 

The East Martello Battery and Hamaca Hawk Missile Site Parcels are believed to be the only locations on 

NAS Key West where endangered or threatened plant species might occur (BAP, 1997). 

1.5 FIELD PROCEDURES 

All methods and procedures employed in the cours‘e of the field investigation are discussed in the BRAC 

SI Workplan (B&R Environmental, 1998a). Any change in methodology from that stated in the workplan, 

usually due to unexpected field conditions, is addressed in Appendix B. Issues and procedures that are 

addressed by the BRAC SI Workplan include the following: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Data management 

Decontamination 

Documentation 

Equipment 

Health and safety 

Investigation derived waste (IDW) 

Monitoring well installation 

Project management 

Sample collection, handling, and analysis 

Surveying 

Quality assurance 

1.6 DATA MANAGEMENT 

In 1997, the DQO Process (EPA, 1994) was used as a tool by the NAS Key West Partnering Team to 

determine the type, quantity, and quality of data needed to support the development of the BRAC SI 

Workplan. The DQO Process was performed on the 70 BRAC Parcels categorized as grey. As a 
I 

systematic planning tool based on the scientific method, the seven-step DQO Process helps establish 

criteria for defensible decision-making at the onset of a study and develops a data-collection design 

based on these criteria. The DQO Process also helps develop recommendations based on SI findings for 

each Parcel. The NAS Key West Partnering Team is made up of the key decision makers for 

environmental restoration and remediation at NAS Key West. The members include representatives from 

the FDEP, EPA, NAVFACENGCOM-Southern Division, the U.S. Navy at NAS Key West, and the U.S. 

Navy’s remedial and investigative contractors. 
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In the initial steps of the DQO Process, all existing site data were reviewed and it was determined that 

I 
based on site history, a number of subzones could be eliminated from further investigation. It was 

determined that contamination at several other subzones was already being addressed elsewhere (e.g., 

primarily by the underground storage tank [UST] program) or was well enough characterized to consider 

the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) assessment 

process complete. Table 3-l of the BRAC SI Workplan provides a summary of all subzones- that were 

eliminated during the DQO Process. These subzones will not be addressed in this report. 

The seven steps of the DQO Process identify such information as the goal of the investigation, the inputs 

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

the level of confidence required to support a decision, and finally, a sampling design that is adequate to 

support the decision-making process. A complete discussion of each step of the DQO Process as it 

relates to the BRAC SI is provided in Section 3.0 of the BRAC SI Workplan. Important elements of the 

DQO Process include the following: 

l Identification of subzones that do not require additional data (i.e., SI sampling and analysis) 

l Identification of the medium (e.g., soil, sediment, surface water, and groundwater) and parameters 

-1 , (volatile organic compounds [VOCs], semivolatile organic compounds [SVOCs], inorganics, 

pesticides, and polychlorinated biphenyls [PCBs]) of interest in each subzone 

l Selection of analytical methods 

l Selection of action levels 

l Constraints on data collection 

l Quantifying the desirable level of confidence in decisions 

l Determining sample size for each medium 

1.7 DATA QUALITY ASSESSMENT 

I -., 

Maintaining and assuring data quality was a key issue in all stages of the data-handling process. 

Accordingly, procedures were in place in each step of the process to ensure the integrity of the sample 

data generated during the SI field investigation. Each portion of the data-handling process, including data 

generation at the laboratory, data review, and database assembly is discussed below. 
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1.7.1 Laboratorv Qualitv Assurance 

Laboratory quality control (QC) procedures are designed to ensure the consistency and continuity of the 

data. Standard QC analyses were performed throughout laboratory handling of the BRAC SI samples. 

This included the routine analysis of matrix spike and matrix duplicate samples, laboratory method 

blanks, and laboratory control samples. Laboratory instrument calibrations were performed .and verified 

based on the requirements of the individual analytical methods. In order to ensure that data quality 

standards were met or surpassed, laboratory personnel reviewed all QC procedures and analyses prior to 

the completion of data packages. Appendix D (Quality Assurance Elements) of the BRAC SI Workplan 

provides a more detailed discussion of laboratory quality assurance requirements and procedures 

(B&R Environmental, 1998a). 

1.7.2 Data Review 

All data packages submitted by the laboratory underwent a formal data review that included the following 

elements: 

l Complete verification of the electronic results against the Chain of Custody (COC) and the result 

reported on the Certificates of Analysis (COA) 

l Review of holding times 

l Review of all blank samples submitted as a routine part of the sample collection process (trip blanks, 

field blanks, and rinsate blanks) in order to eliminate false positives 

. Review of laboratory calibration logs for gross non-compliance with QC requirements 

1.7.3 Database Assembly 

Once the review process of the SI data packages was completed, the electronic data was assembled in a 

database in order to facilitate the interpretation and analysis of results. A series of electronic checks were 

performed and documented in order to ensure the integrity of the data set. This included confirming the 

presence of each sample in the’database, demonstrating that the appropriate analytical fractions were 

present for each sample, verifying consistent sample and parameter nomenclature in the electronic data 

set, checking units for consistency, and reviewing key fields for blank or other inappropriate entries. The 

electronic QC process also identified duplicate samples, generated an average result for each duplicate 

location, and verified that only one set of results for each location was accepted into the final data set. 
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1.8 SITE INSPEtiTION METHODOLOGY 
. ..*. I 

An overview of the methods used to interpret and present the analytical data is provided here. Sections 2 
I 

through 9 of the BRAC SI Report present the results of the field investigation. These sections include a 

discussion of each subzone investigated and present the contaminants that were detected during the 

investigation. 

1.8.1 Site Characterization 

Each Parcel-specific report section begins with a brief historic account of the Parcel’s uses and activities, 

its geographic and physical features, a description of any previous investigations, and the rationale and 

scope of the SI. Each section is then further broken down into subzone-specific subsections. Each 

subsection provides a description of the specific area being addressed and details the findings at that 

location. Each subsection contains conclusions which evaluate the findings and recommend an 

appropriate course of action. The subzone-specific conclusions are summarized in an overall Parcel 

conclusions and recommendations at the end of each section. 

1.8.1 .l Determination of Background Levels 

In 1996, a comprehensive background data set was assembled for use as a tool in the Supplemental 

Resource Conservation and Recovery Act Facility Investigation/Remedial Investigation (RFVRI) Report 
I 

for Eight Sites (B&R Environmental, 1998d). At that time the background data set was used to 

characterize the nature and extent of contamination and to assist in the performance of ecological and 

human health risk assessments at the eight sites that were investigated. A subset of the background 

data set was used during the DQO Process to statistically determine subzone sample sizes and to screen 

data from the BRAC St. 

For consistency and comparability, all data included in the BRAC St background data set were collected 

over the same time period and analyzed by the same laboratory. Background levels were calculated 

based on chemical-analytical data from background samples c.ollected in the vicinity of Key West, Florida. 

The entire BRAC SI background data set can be found in Appendix B of the BRAC St Workplan (B&R 

Environmental, 1998a). The Comprehensive Background Report, Appendix F of the Supplemental RFVRI 

for Eight Sites (B&R Environmental, 1998d) provides a complete discussion of how calculations were 

performed and how background data were identified. 
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1.8.1.2 Modifications to the Parcel Data Sets 

In general, the electronic data set developed for site characterization and analysis directly reflects the 

information presented in the laboratory data packages. A few modifications and exclusions were 

necessary, as follows: 

l Data from field duplicate samples were averaged in order to obtain a single set of results for each 

sample location within a given investigation. The individual duplicate results were maintained in the 

electronic database for completeness, but only the calculated averages were used in site 

characterization and analysis. 

l A standardized set of parameter names was used throughout the data set, and the assignment of 

parameters to analytical fractions was also standardized. 

l As described in Section 1.7.2, all analytical results underwent data review, which occasionally 

resulted in changes to the data set. 

1.8.2 Development of Site Investigation Findinqs 

The detected chemicals were considered at the subzone level for each Parcel. All of the analytes were 

compared to action levels for appropriate media, and the analytes determined to exceed the selected 
I 

action levels are the primary focus of the discussion. The compounds that exceeded the action levels are 

shown on maps associated with the subzone-specific discussion of contamination findings. For 
I 

reference, all detected parameters are presented in the data tables that accompany the discussion. 

1.8.2.1 Action Levels 

Applicable or Relevant and Appropriate Requirements (ARARs) and Screening Action Levels (SALs) 

were obtained from various state agencies, Federal agencies, and research institutions. These values 

were considered as potential screening criteria in evaluating. the SI findings at each Parcel. Either a 

residential or industrial set of action levels was considered for each Parcel based on its future use 
I 

designation as defined in the Draft Key West Base Reuse Plan (BAP, 1997). Twice the average 

background concentration (as discussed in Section 1.8.1.1) was used as an additional screen. All 
I 

potential action levels considered for soil, sediment, surface water, and groundwater are presented in 

Appendix B of the BRAC SI Workplan (B&R Environmental, 1998a). The last columns of each table 

identify the value selected for use in screening the parameters detected in each medium. 
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Legally binding action levels, guidance values, and potentially applicable guidance values frorn other 

media were all evaluated as part of action level selection in the DQO Process. For inorganics, commonly 

found in background samples from the vicinity of NAS Key West, twice the average background 

concentration was also considered as a potential action level. The decision logic used to compare these 

various values and select the action levels is shown in Figure l-4. 

Several new soil and groundwater action levels have been developed since the BRAG SI Workplan. 

Chemicals with new action levels include thallium, phenanthrene, and 2-hexanone. Residentiial and 

industrial soil action levels for -thallium are 55 mg/kg (EPA, 1998) and 140 mg/kg (EPA, 1998), 

respectively. For 2-hexanone, these soil action levels have been established as 3.4~10~ pg/kg (EPA, 

1997) for residential and 8.2x10’ ug/kg (EPA, 1998) for industrial. The groundwater action level for 

2-hexanone is 4.28~10~ ug/L (EPA, 1995b) and for phenanthrene is 8.3 ug/L (EPA, 1996b). Risks 

calculated for naphthalene compounds have been determined negligible. Therefore, FDEP no longer has 

established action levels for naphthalene, 1 -methylnaphthalene, or 2-methylnaphthalene. Detections of 

these chemicals will not be considered exceedances at NAS Key West. 

Thallium results from the SI data set have been reviewed to verify their accuracy. A revalidation was 

performed for inorganic data and the conclusion was drawn that there is no indication that the results for 

,’ -.--z thallium are incorrect. However, due to the consistency of the detection levels and frequency that 

thallium was detected (70.4 percent), it appears that a systematic equipment error is responsible for the 

detections. During supplemental SI field investigations, thallium was not detected in BRAC Parcels 

where thallium was detected during the SI. The NAS Key West Partnering Team agreed during its 

October 1998 meeting that thallium detections reported during the Sl are suspect and will not be used to 

drive further action. 

l-8.2.2 Estimated Risk Process 

As discussed in Section 3.2 of the BRAG SI Workplan (B&R Environmental, 1998a), consistent and 

appropriate recommendations must be made for subzones where action levels are exceeded. These risk 

estimates are not considered human health or ecological risk assessments; instead the estimates were 

used to give the decision-makers an idea of the magnitude of the risks posed by certain chemicals. 

Estimated risks were calculated for chemicals detected in excess of their action levels. Estimates were 

based on maximum detected concentrations. Human health risk estimates for soil, sediment, and 

surface-water subzones were calculated from the Supplemental RFVRI human health risk assessments 
I 

(B&R Environmental, 1997a and 1998d) where risk values were available for compounds in question. For 

each subzone, risk estimates were based on either residential, trespasser, or site/occupational worker 

scenarios based on subzone future use as described in the Base Reuse Plan (BAP, 1997). When one or 

AIK-98-0540 l-17 CT0 0032 



Rev. 1 
i2/24/98 

two risk values were available for a given chemical, estimates were based on a ratio of detected 

concentrations and risk values. When three or more risk values were available for a given compound, 

estimates were calculated from a trend analysis. In instances where risk values were not available from 

the RFVRls for a given compound, generic remedial goal options (RGOs) were used as benchmarks. 

Either a residential or industrial risk based concentration was used based on each subzone’s future use 

as described in the Base Reuse Plan (BAP, 1997). Appendix C contains sup.porting documentation for 

risk estimation calculations. 

. Ecological risks were characterized for sediment, surface-water,. and groundwater subzones. 

Groundwater-to-surface-water migration of groundwater contaminants is possible at NAS Key West, 

especially since groundwater is shallow. However, ecological receptors are not directly exposed to 

groundwater, and no groundwater thresholds have been developed based on ecological concerns. 

Therefore, groundwater concentrations of chemicals that exceeded action levels were compared to 

surface-water screening values (where available) as a conservative scenario (e.g., no attenuation or 

dilution) in accordance with EPA Region 4 (EPA, 1995a) and FDEP requirements (FDEP, 1996a). 
I 

Factors such as frequency of detection, frequency of samples that exceeded action levels, comparison to 

background (for inorganics), and magnitude of exceedances were used in assessing ecological risks. 

As in the groundwater analysis, factors such as frequency of detection, frequency of samples that 

exceeded action levels, comparison to background (for inorganics), and magnitude of exceedances were 

utilized in assessing ecological risks in sediment and surface water. In addition, concentrations of 
I 

analytes in surface water and sediment that exceeded action levels were compared to other screening 

values (where available). For example, sediment chemicals that exceeded action levels were compared 

to effects range-low (ER-L) and effects range-median (ER-M) values developed by the National Oceanic 

and Atmospheric Administration, as well as to threshold effects level (TEL) and probable effects level 

(PEL) values developed by FDEP. Any screening levels used in addition to action levels are provided in 

the text or in Appendix C. 

1.8.2.3 Data Tables 

Data tables are included within each subzone-specific discussion. Each table lists only the chemicals that 

were detected in the specific subzone being discussed. These tables provide an inclusive list of the 

analytes detected at the parcel by subzone. Data validation qualifiers are provided in these tables and 

are defined at the end of each table. Rejected data are not included. 
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As stated in the BRAC SI Workplan (B&R Environmental, 1998a), the common essential nutrients 

calcium, magnesium, potassium, and sodium are not addressed in the SI Report, although some samples 

were analyzed for these parameters. 

1.8.2.4 Contaminant Distribution Maps 

Maps were created to present the concentration and distribution of the analytes detected in excess of 

action levels for each parcel, by subzone. The purpose of these maps is to illustrate the distribution and 

extent of contaminants, to identify areas of greatest impact, and to link the release and, if applicable, the 

migration of contaminants to the Parcel’s physical features and/or environmental setting. Chemical 

concentrations are shown at each sampling point where an action level was exceeded. Other 

considerations made during the preparation of the contaminant distribution maps are: 

l Non-detect data and data that fell below the action level for a given chemical are not represented on 

the.maps. 

_. ̂ --‘i 

l A data box on each map provides the action levels that were used as a basis of comparison ,for each 

chemical shown. Appendix B of the BRAG SI Workplan (B&R Environmental, 1998a) provides an 

inclusive list of all the ARARs, SALs, and background values that were evaluated as potential 

screening criteria for the SI findings discussion. 

l For sediment and soil, laboratories commonly report organic concentrations in micrograms per 

kilogram @g/kg), while inorganic concentrations are reported in milligrams per kilogram (mg/kg). 

These standardized units are maintained throughout the text, tables, and maps. 

l Concentrations of contaminants in groundwater and surface-water contaminants are normally 

reported in micrograms per liter @g/L). These standardized units are maintained throughout the text, 

tables, and maps. 

l The maps distinguish between organic and inorganic parameters in order to carry through the 

standardized units in an easily recognizable, consistent fashion. 

1.8.2.5 Conclusions and Recommendations 

Conclusions were prepared for each subzone and for each Parcel to summarize the SI findings. 

Recommendations based on the findings were developed for each Parcel in cooperation with the NAS 

Key West Partnering Team and in accordance with the DQO Process (B&R Environmental, 1998a). 
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2.0 HAMACA HAWK MISSILE SITE (PARCEL A) 

2.1 PARCEL DESCRIPTION 

Based on historical maps and aerial photographs, the land used for the Hamaca Hawk Missile Site was 

previously salt ponds that were filled by the U.S. Army in order to use the area as a missile site 

(Figure 2-l). This facility was built in 1964 as a defense site as a result of the Cuban Missile Crisis. It 

was used for coastal defense until the early 1980s when it was transferred to the Navy. The Navy did not 

use the property but allowed homeless veterans to stay there in 1994 and 1995. During the 10 months 

the Vietnam veterans occupied the site, wastewater from showers and washing machines was 

discharged into the surrounding wetlands. 

The Hamaca Hawk Missile Site is bordered to the south by Key West International Airport, where 

petroleum products are stored and used. The northern border is the Flagler Canal, a man-made canal 
I 

connected to the Atlantic Ocean. The canal is used by private boats and appears to overflow onto the 

site at times. Woodlands and wetlands border the property to the east and west. 

/I 2.2 INVESTIGATION HISTORY 

This section describes previous and current investigations for the Hamaca Hawk Missile Site Parcel. 

2.2.1 Previous lnvestiqations 

Existing documents include the United States Navy-Naval Public Works Center (USN-NPWC) Lead and 

Asbestos Survey of Hamaca Hawk Missile Site (USN-NPWC, 1995a), the United States Navy-Supervisor 

of Shipbuilding Conversion and Repair, Environmental Detachment (USN-SUPSHIP) Predraft EBS 

Realignment Parcels (USN-SUPSHIP, 1996), the Hamaca Hawk Missile Site Contamination Assessment 

Report (CAR) (BBL, 1997), and the Supplemental Assessment Report (SAR) (BBL, 1998). No previously 

existing soil, sediment, surface-water, or groundwater analytical data was included in the analysis of 

potential contamination at the Hamaca Hawk Missile Site Parcel. 

Based on the 1995 inspection performed by the NPWC, both lead based paint (LBP) and aslbestos- 

containing building materials (ACBMs) are present in the Hamaca Hawk Missile Site facilitiies and 

infrastructure. The CAR and SAR reported on the investigation of a discharge of diesel fuel in the 

subzone 2 area at the former 2,000 gallon above ground storage tank (AST). These reports concluded a 

,,. i, finding of no further action. 
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The EBS (USN-SUPSHIP, 1996) documented a number of factors that potentially are helpful in 

characterizing the current physical condition of the site. 

l Although the storage of hazardous or petroleum substances at the site in the past has been 

documented, no visible sheen or discoloration of surface water has been observed. 

l No stains were observed on site soils, although old stains of an indeterminate nature were found on 

the floors of several site facilities. 

l At one time, two ASTs in bermed foundations were used for fuel oil and/or diesel storage. Both of 

these ASTs have since been removed, although there are currently several other empty ASTs located 

at site. Two of these tanks, located north of Building I-6504, contained water. Two other empty 

tanks, sitting on the asphalt drive, were apparently moved from an unknown location by Vietnam 

veterans. 

l Vandalism of three on-site transformers, abandoned by the Army, resulted in a small PCB spill. Initial 

testing by the Navy showed very low PCB concentrations in soil, and subsequent tests did not 

indicate any PCB contamination. 

l Although pesticides are commonly used for mosquito and pest control throughout NAS Key West, 

there is no evidence of pesticide misuse at the site. 

l A water storage tank and sewage pumping station are located on-site but have not been operable for 

many years. 

2.2.2 Current lnvestiqation 

The DC0 Process evaluated 13 subzones for the Hamaca Hawk Missile Site Parcel. Subzones 2, 3, 8, 

12, and 13 were eliminated from further consideration. Eight subzones within Parcel A required sampling 

and analysis under the BRAC SI. The environmental medium of each subzone and the parameter groups 

selected for analysis are presented in Table 2-l. Subzone 1 (Drainage Area), subzone 4 (Sewage Lift 

Station), subzone 5 (Generator Building l-6536), subzone 6 (Burnt Building I-6530 - Former Missile 

Maintenance Bay), and subzone 7 (Former Transformer Storage Area) were identified as soil subzones, 

and the four sample locations within each subzone are shown on Figures 2-2 through 2-6, respectively. 

Subzone 9 and subzone 10, both ponds, were identified as sediment and surface-water subzones, 

respectively. Eight sediment and seven surface-water sample locations were identified in these subzones 

as shown in Figures 2-7 and 2-8. The placement of three permanent monitoring wells in subzone II 
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(Parcel A groundwater) is shown in Figure 2-9. Analytical results for samples collected at Parcel A were 

compared to a residential set of action levels (see Section 1.8.2.1). 

2.3 SUBZONE 1 (DRAINAGE AREA) 

The subsections below describe subzone 1, present the contaminants detected, compare the detected- 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 1 surface soil. 

~ 

2.3.1 Subzone Description 

Polynuclear aromatic hydrocarbons (PAHs), solvents, and metals were considered potential contaminants 
I 

,-. 

at subzone 1 from adjacent site property and possibly the former creosote pole storage area just outside 

the fenced entrance. Four surface soil samples were collected in subzone 1, which is bounded on the 

southwest and north by Government Road and on the east by the Hamaca Hawk Missile Site fence. The 

BRAC SI Workplan depicts the fence as dividing this drainage area in two parts, both within subzone 1. 

However, during initial sampling visits, it was noted that the area within the fence had standing wat’er. It 

was determined that sediment sampling would be more appropriate for this part of the site. Therefore, 

the subzone 1 boundary was redrawn to place the entire soil subzone outside the fenced area (with four 

samples taken from it). The part within the fenced area was appended to the sediment subzone 

(subzone 9) and two additional sediment samples were collected there. All of the analytical results can 

be found in Appendix D. 

2.3.2 Site lnvestiqation Findinqs 

Contamination was investigated by analyzing+ surface soil samples in the drainage area for VOCs, 

SVOCs, and inorganics. The results of these analyses were compared with action levels selected from a 

variety of sources, including background levels as discussed in Section 1.8.1.1 and ARARs and SALs 

from various state and Federal agencies and research institutions. The selection of action levels is 

discussed in Section 1.8.2.1. Chemicals that were detected in the surface soil samples are listed in 

Table 2-2. Figure 2-2 shows the locations were analytes exceeded action levels and indicate possible 

surface soil contamination. 

A single organic, dibenzo(a,h)anthracene, was detected in excess of its 100 pg/kg action level at SS-01 
I 

(122.3 ug/kg). Arsenic was detected at the same sample location (SS-01) at its FDEP residential goal 

action level, 2.7 mg/kg. Arsenic was also detected at SS-02 but not in excess of its action level. 

AIK-98-0540 2-3 CTO 0032 



Rev. 1 
12l24198 

Several other inorganics and organics were detected in subzone 1. The inorganics detected at levels 

below their screening criteria included aluminum, barium, beryllium, chromium, copper, iron, lead, 

manganese, mercury, nickel, thallium, and vanadium. SVOCs detected at levels below their action levels 
I 

included anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(k)fluoranthene, chrysene, fluoranthene, indeno(l,2,3-cd)pyrene, phenanthrene, and pyrene. 

VOCs detected.at subzone 1 at levels below their action levels were acetone and methylene chloride. 

2.3.3 Conclusions and Recommendations 

PAHs, solvents, and metals were considered to be potential contaminants in surface soil at subzone 1. 

Arsenic and dibenzo(a,h)anthracene were considered exceedances in the drainage area. Estimated risks 

were calculated for both chemicals as described in Section 1.8.2.2. Calculations and estimates can be 

found in Appendix C, Table C-l. The detected concentration of arsenic may be due to data variability and 

not be indicative of contamination. The dibenzo(a,h)anthracene detection probably resulted from treated 

telephone poles that were stored in the area. Since the finding most likely resulted from the telephone 

poles and dibenzo(a,h)anthracene was only detected at one sample location, no further action is 

warranted. 

2.4 SUBZONE 4 (SEWAGE LIFT STATION) 

The subsections below describe subzone 4, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the Sl findings for 

subzone 4 surface soil. 

2.4.1 Subzone Description 

Solvents, metals, and oils were considered to be potential soil contaminants in subzone 4 from the lift 

station. Four surface soil samples were collected in the immediate vicinity of the sewage lift station inside 

the fence by Government Road. All of the analytical results can be found in Appendix D. 

2.4.2 Site Investigation Findinqs 

Contamination was investigated by analyzing samples from surface soil at the sewage lift station for 

VOCs, SVOCs, and inorganics. The results of these analyses were compared with action levels selected 

from a variety of sources, including background levels as discussed in Section 1.8.1 .l and ARARs and 

SALs from various state and Federal agencies and research institutions. The selection of action levels is 

discussed in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in Table 2-3. 
I 
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Figure 2-3 shows the location of analytes that exceeded action levels and indicated possible surfa.ce soil 

contamination. 

One inorganic, arsenic, was detected in excess of its action level. Arsenic was detected at three of the 

four samples in excess of its 2.7 mg/kg action level (SS-02, 5.7 m’Sn<g; SS-03; 28.8 mg/kg; and SS-04, 

6 mg/kg). lnorganics at subzone 4 that were detected below their screening criteria included aluminum, . 

antimony, barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, thalliuim, tin,. 

vanadium, and zinc. No VOCs or SVOCs were detected in excess of their screening values. VOCs 

detected below their action levels -included acetone, methylene chloride, and toluene. SVOCs detected 

below their action levels included 1,2,4-trichlorobenzene and bis(Zethylhexyl)phthalate. 

2.4.3 Conclusions and Recommendations 

Potential contaminants at subzone 4 included solvents, metals, and oils from the lift station. Chemicals 

detected in excess of their action levels were analyzed further in the estimated risk process as described 

in Section 1.8.2.2. Calculations and estimates for subzone 4 can be found in Appendix C, Table C-l. 

Carcinogenic and noncarcinogenic risks estimated for arsenic exceeded the FDEP target risks. Due to 

the nature and risks of chemicals detected in excess of action levels in subzone 4, further. action is 

recommended. Because arsenic was detected in three of the four samples, a permanent monitoring well 

was installed in this area. 

2.5 SUBZONE 5 (GENERATOR BUILDING i-6536) 

The subsections below describe subzone 5, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 5 surface soil. 

2.5.1 Subtone Description 

The generator shelter is located north of the ponds in Hamaca Hawk Missile Site at Building l-86536. 

Solvents, oils, and metals were considered potential surface soil contaminants because of operations in 

the generator building. Two soil samples were collected on the north and south sides of the building. All 

of the analytical results can be found in Appendix D. 

2.5.2 Site lnvestioation Findinss 

Contamination was investigated by analyzing samples from surface soil in the sewage lift station for 

d? -.- VOCs, SVOCs, and inorganics. The results of these analyses were compared with action levels selected 
I 
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from a variety of sources, including background levels as discussed in Section 1.8.1 .I and ARARs and 
I 

SALs from various state and Federal agencies and research institutions. The selection of action levels is 

discussed in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in Table 2-4. 

Figure 2-4 shows the sample locations of all surface soil samples collected at subzone 5. 

No chemicals were detected in excess of their action levels. lnorganics detected below their action levels 

included aluminum, barium, chromium, iron, lead, manganese, nickel, selenium, thallium, and vanadium. 

No VOCs or SVOCs were detected at levels in excess of their action levels. VOCs detected below their 

screening criteria included acetone, methylene chloride, tetrachloroethene, and toluene. Bis(2- 

ethylhexyl)phthalate was the only SVOC detected. 

2.5.3 Conclusions and Recommendations 

Solvents, oils, and metals were considered to be potential surface soil contaminants from operations at 

the generator building at Hamaca Hawk Missile Site. However, no chemicals were detected in excess of 

the screening criteria. Therefore, there does not appear to be significant surface soil contamination at 

subzone 5. No further action is recommended. 

2.6 SUBZONE 6 (BURNT BUILDING- FORMER MISSILE MAINTENANCE BAY) 

The subsections below describe subzone 6, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 6 surface soil. 

2.6.1 Subzone Description 

The former missile maintenance bay is located in Building l-6530 which previously had burned. Battery 

acid, metals, and solvents were considered potential soil contaminants in subzone 6 from its use as a 

missile maintenance area and from burnt contents of the buildings. Four surface soil samples were 

collected from the southern side of Building I-6530. All of the analytical results can be found in 

Appendix D. 

2.6.2 Site Investigation Findings 

Contamination was investigated by analyzing samples from surface soil at the former missile 

maintenance bay at Burnt Building l-6530 for VOCs, SVOCs, and inorganics. The results of these 

analyses were compared with action levels selected from a variety of sources including background levels 

as discussed in Section 1.8.1.1 and ARARs and SALs from various state and Federal agencies and 
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research institutions. The selection of action levels is discussed in Section 1.8.2.1. Chemicals that were 

detected in the surface soil samples are listed in Table 2-5. Figure 2-5 shows the sample locations of all 

surface soil samples collected at subzone 6. 

No chemicals were detected at levels in excess of their action levels. lnorganics detected below their 

action levels included aluminum, barium, chromium, iron, lead, rrianganese, nickel,. thallium, and 

vanadium. VOCs detected below their screening values included acetone and toluene. 1,2,4- 

trichlorobenzene was the only SVOC detected. 

2.6.3 Conclusions and Recommendations 

Potential chemicals in soil were assumed to include battery acid, metals, and solvents from prior use as 

missile maintenance area and burnt contents of building. However, no chemicals were detected in 

excess of their screening criteria. Therefore, significant surface soil contamination does not occur at 

subzone 6. No further action is recommended. 

/----i.~ 

2.7 SUBZONE 7 (FORMER TRANSFORMER STORAGE AREA) 

The subsections below describe subzone 7, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 7 surface soil. 

2.7.1 Subzone Description 

Dielectric fluids from vandalized Army transformers were considered potential soil contaminants in the 

former transformer storage area. Four surface soil samples were collected at subzone 7. Three samples 
I 

were from just outside the fenced perimeter of the area and one sample was from the inside the fenced 

former storage area. All of the analytical results can be found in Appendix D. 

2.7.2 Site lnvestiqation Findings 

Contamination was investigated by analyzing samples from stir-face soil in the former transformer storage 

area for SVQCs, PCBs, and inorganics. The results of these analyses were compared with action levels 

selected from a variety of sources including background levels as discussed in Section 1.8.1.2 and 

ARARs and SALs from various state and Federal agencies and research institutions. The selection of 
I 

action levels is discussed in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in 

Table 2-6. Figure 2-6 shows the location of analytes that exceeded action levels and indicate possible 

surface soil contamination. 
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A single inorganic, thallium, was detected at one location in excess of its 5.5 mg/kg screening criteria. 

lnorganics detected below their action levels included aluminum, barium, cadmium, chromium, copper, 

iron, lead, manganese, nickel, thallium, tin, vanadium, and zinc. No VOCs or SVOCs were detected in 

excess of their action levels. A single PCB, aroclor-1260, and a single SVOC, bis(2-ethylhexyl)phthalate, 

were detected below their action levels. 

2.7.3 Conclusions and Recommendations 

Dielectric fluids from vandalized Army transformers were considered to be potential soil contaminants in 

the former transformer storage area. However, thallium was the only exceedance. As discussed in 

Section 1.8.2.1, the frequency of detection indicates a systematic equipment error from the lab. Thallium 

detections will not be used to drive further action. Therefore, no action is needed at the former 

transformer storage area. 

2.8 SUBZONE 9 (PONDS-SEDIMENT) 

The subsections below describe subzone 9, present the contaminants detected, compare the detected 

concentrations with selected sediment screening values, and provide conclusions on the SI findings for 

subzone 9 sediment. 

2.8.1 Subzone Description 

Potential sediment contaminant sources include the storage and/or use of petroleum products, solvents, 

electrical batteries, lead, hazardous waste, and possibly pesticides. During preparation of the BRAC SI 
I 

Workplan, six sediment sample locations were selected in subzone 9. However, during initial sampling 

visits, it was noted that a portion of soil subzone 1 within the fenced area had standing water. It was 

determined that sediment sampling would be more appropriate on this portion. Therefore, the boundary 

of subzone 1 was redrawn, placing the portion within the fenced area into subzone 9; two additional 

sediment samples were collected there. Altogether, eight sediment samples were collected from the 

subzone 9 at Hamaca Hawk Missile Site. All of the analytical results can be found in Appendix D. 

Site Investigation Findinqs 

Contamination was investigated by analyzing samples from sediment in the ponds for VOCs, SVOCs, 

pesticides, and inorganics. The results of these analyses were compared with action levels selected from 

a variety of sources including background levels as discussed in Section 1.8.1.1 and ARARs and SALs 

from various state and Federal agencies and research institutions. The selection of action levels is 

discussed in Section 1.8.2.1. Chemicals detected in the sediment samples are listed in Table 2-7. 
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Figure 2-7 shows the location of analytes that exceeded action levels and indicate possible sediment 
I 

contamination. 

Several inorganics were detected in excess of their action levels at subzone 9. Aluminum and vanadium 

were detected in excess of their action levels at two locations. Barium and zinc were detected in excess 

of their action levels only at SD-04. SD-01 was the only location where copper was detected in excess of 

its 18.7 mg/kg action level (20.15 mg/kg). Lead was detected in excess of its 34.18 mg/kg action level at 

all sample locations. Lead concentrations ranged from 42.5 mg/kg at SD-02 to 466 mg/kg at SD-05 

Other inorganics detected but not in excess of their screening criteria included chromium, iron, 

manganese, and nickel. Two SVOCs, bis(2-ethylhexyl)phthalate and butyl benzyl phthalate, were 

detected in excess of their action levels at a single location (SD-05). A single pesticide, 4,4’-DDE:, was 

detected in excess of its 2.07 ug/kg action level at SD-05 (3.1 us/kg) and SD-08 (7.5 ug/kg). No other 

SVOCs or pesticides were detected in sediment at Parcel A. No VOCs were detected in sediment at 

subzone 9. 

2.8.3 Conclusions and Recommendations 

The storage and/or use of petroleum products, solvents, electrical batteries, lead, hazardous waste, and 

possibly pesticides at Hamaca Hawk Missile Site are potential sources of sediment contamination. 

Several inorganics were detected in excess of their action levels in the sediment from ponds at this 
I 

Parcel. Noncarcinogenic risks were estimated for each chemical detected in excess of its action level but 

none of the detected concentrations for aluminum, barium, copper, vanadium, or zinc were indicative of 

significant human health risks. Chemicals detected in excess of their action levels in sediment at 

subzone 9 exceeded ecological guidelines. However, most of them only slightly exceeded their TEL 

values, or were infrequently detected. Lead in sample SD-05 is the only chemical exceedance tlhat is 

considered to pose potential ecological risks. In addition to the lead exceedance at SD-05 five chemicals 

detected in sample SD-05 exceeded the most conservative ecological guidelines; more analytes than in 
I 

any other sample. Further sampling in the vicinity of sample SD-05 may serve to better characterize the 

nature and extent of sediment contamination and associated potential ecological risks. A more detailed 

discussion of potential ecological risks from chemicals detected in sediment at Hamaca Hawk Missile Site 

Parcel is included in Appendix C. The NAS Key West Partnering Team discussed this subzone and 

decided that an interim remedial action should be conducted at subzone 9 in conjunction with the IRAs 

planned for the other subzones. The IRA Workplan (Bechtel, 1998) provides additional information 

regarding the IRAs planned for the BRAC properties. 

AIK-98-0540 2-9 CT0 0032 



Rev. 1 
i 2/24/98 

2.9 SUBZONE 10 (PONDS-SURFACE WATER) 

The subsections below describe subzone 10, present the contaminants detected, compare the detected 

concentrations with selected screening values, and provide conclusions on the Sl findings for subzone 10 
I 

surface water. 
. 

2.9.1 Subzone Description 

Petroleum, battery acid, and lead were considered potential contaminants’in surface water from Parcel A 

runoff. Seven surface-water samples were collected from the ponds at Hamaca Hawk Missile Site. All of 
I 

the analytical results can be found in Appendix D. 

2.9.2 Site Investigation Findinas 

Contamination was investigated by analyzing samples from surface-water in the ponds for SVOCs and 

inorganics. The results of these analyses were compared with action levels selected from a variety of 

sources, including background levels as discussed in Section 1 X3.1 .l and ARARs and SALs from various 

state and Federal agencies and research institutions. The selection of action levels is discussed in 

Section 1.8.2.1. Chemicals detected in the surface-water samples are listed in Table 2-8. Figure 2-8 

shows the location of analytes that exceeded action levels and indicate possible surface-water 

contamination. 

A single inorganic, iron, was detected in excess of its 300 pg/I action level at all seven sample locations. 

The maximum exceedance was detected at SW-04 (6,300 ug/l), in the small pond near the western berm 
I 

area. Other inorganics detected at levels lower than their screening criteria included lead and zinc. No 

SVOCs were detected in the surface-water samples at Hamaca Hawk Missile Site. 

2.9.3 Conclusions and Recommendations 

Petroleum, battery acid, and lead were considered potential contaminants in surface water from Parcel A 
I 

runoff. However, none of these were detected in excess of their action levels. Only a single inorganic, 

iron, was detected in excess of its action level. The noncarcinogenic human health risk posed by the 

detected concentration of iron in surface water at Hamaca Hawk Missile Site was not significant. Iron was 

the only chemical in surface water. that exceeded ecological guidelines. Iron did not exceed ecological 

guidelines in sediment. Since no other chemicals exceeded guidelines in surface water, and since iron 

does not appear to be accumulating in sediment, iron in surface water probably does not pose potentially 

significant risks to ecological receptors. Therefore, due to the limited nature of contamination at subzone 

10, no further action is recommended. 
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2.10 SUBZONE 11 (GROUNDWATER) 

The subsections below describe subzone 11, present the contaminants detected, compare the detected 

concentrations with selected screening values, and provide conclusions on the SI findings for subzone 11 
I 

groundwater. 

2.10.1 Subzone Description 

Potential groundwater contaminant sources at Hamaca Hawk Missile Site included the storage and/or use 

of petroleum products, solvents, electrical batteries, lead, and electrical transformers. Subzone 11 

includes groundwater from the entire Hamaca Hawk Missile Site area. Nine groundwater screening 

samples were collected to determine the location of three permanent wells installed during the SI field 

effort. These samples were analyzed for VOCs, SVOCs, and inorganics. Three permanent monitoring 

wells were installed and sampled. All of the analytical results can be found in Appendix D. 

i’ ‘i 

2.10.2 Site lnvesticration Findinqs 

Contamination was investigated by analyzing groundwater in three monitoring wells installed at. Hamaca 

Hawk Missile Site during the field effort for VOCs, SVOCs, and inorganics. The results of these analyses 

were compared with action levels selected from a variety of sources including background levels as 

discussed in Section 1.6.1.1 and ARARs and SALs from various state and Federal agencies and 

research institutions. The selection of action levels is discussed in Section 1.8.2.1. Chemicals detected 

in the groundwater samples are listed in Table 2-9. Figure 2-9 shows the location of analytes that 

exceeded action levels and indicate possible groundwater contamination. 

A single inorganic, arsenic, was detected in excess of its 50 ug/L action level at a single location (M’IN-04, 

154 us/L). Arsenic was not detected in either of the other two monitoring wells. Barium, iron, lead, and 

zinc were detected at subzone 11, but not in excess of their screening values. A single VOC, vinyl 

chloride, was detected in excess of its 1 pg/L screening value at MW-05 (6.6 pg/L), but not at the other 

monitoring well locations. Other VOCs detected below their screening values included 1 ,l -dichloroethane 

and 1 ,l-dichloroethene. No SVOCs were detected in groundwater at Hamaca Hawk Missile Site. 

2.10.3 Conclusions and Recommendations 

Petroleum products, solvents, electrical batteries, lead, and electrical transformers were considered to be 

potential sources of groundwater contamination at Hamaca Hawk Missile Site. Arsenic and vinyl chloride 

were detected in excess of their action levels in groundwater. Groundwater-to-surface-water migratlion of 
,_ 1,. contaminants is possible at Parcel A, especially since groundwater at Key West is shallow. However, 

I 
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ecological receptors are not directly exposed to groundwater, and no groundwater thresholds have been 

developed based on ecological concerns. Therefore, groundwater concentrations of analytes that 

exceeded action levels or had no action levels were compared to surface-water screening values (where 

applicable) as a conservative scenario (e.g., no attenuation or dilution) in accordance with EPA Region 4 

(EPA 1995a) and FDEP (1996a) requirements. Arsenic was detected in four of the nine groundwater 
I 

screening samples. With a single exception (GS-03), the highest detected value was 7.51 pg/L. The 

FDEP criteria for total arsenic in marine surface water is 50 us/L (FDEP, 1996). A monitoring well was 

installed at the location of groundwater screening sample GS-03, and, arsenic was detected in the 
.I 

resulting monitoring well sample (MW-04) at 154 jig/L, which is three times greater than the surface-water 

screening value. Arsenic was not detected in surface-water or sediment samples. Thus, migration of 

arsenic from MW-04/GS-03 sample location to surface water and sediment appears to be negligible. 

Vinyl chloride was detected at 6.6 pg/L at MW-05. There are no EPA Region 4 nor FDEP ecological 

screening levels for this contaminant, but the detected concentration is well below the EPA Region 3 

(EPA 1995b) screening level of 224,000 u.g/L for marine surface water. In addition, vinyl chloride was not 
I 

detected in any surface-water or sediment samples. Thus, migration of vinyl chloride from sample 

location MW-05 to surface water or sediment appears to be negligible and there is no evidence of 
I 

ecological risks from vinyl chloride at Parcel A. Therefore, no further action is recommended for 

groundwater at the Hamaca Hawk Missile Site. 

2.11 PARCEL A CONCLUSIONS AND RECOMMENDATIONS 

Five soil subzones were included in the Hamaca Hawk Missile Site SI field investigation. Contaminants 

that may have resulted from various site and adjacent property uses and activities were considered. 

PAHs, solvents, battery acid, oils, dielectric fluid from vandalized Army transformers, and metals were 

potential contaminants identified during the DQO Process used to prepare the BRAC SI Workplan. 

Thallium was detected at all five soil subzones but exceeded its action level only at subzone 7. However, 

as discussed at the NAS Key West Partnering Team meeting in October 1996, thallium detections from SI 

sampling events are suspect and will not be used to drive further action. Arsenic and 

dibenzo(a,h)anthracene were detected in excess of their action levels in soil at subzone 1. The 

concentration of arsenic was not indicative of significant human health risks although the concentration of 

dibenzo(a,h)anthracene was indicative of potential carcinogenic human health risks. However, the 

dibenzo(a,h)anthracene detected was probably due to the storage of treated telephone poles in the area. 

No further action is recommended at subzone 1. There does not appear to be significant surface soil 

contamination at soil subzones 5, 6, and 7, and no further action is recommended at these subzones. At 

subzone 4, arsenic was also detected in excess of its action level at a concentration indicative of possible 

AIK-98-0540 2-12 CT0 0032 
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,.. -. 
human health risks. Further action is recommended at subzone 4. Removal of contaminated soils, is 

recommended at the sewage lift station. 

Potential sediment and surface-water contaminant sources identified during the DQO process used to 

prepare the BRAC SI Workplan included the storage and/or use of petroleum products, solvents, 

electrical batteries, lead, hazardous waste, and pesticides’. Several inorganics, including, lead, were 

detected in excess of their action levels in sediment. Although none of these detections were at 

concentrations indicative of significant human health risks, further sampling may be needed to 

characterize potential ecological risks. A single inorganic, iron, was detected in excess of its action level 

in surface water. The maximum concentration of iron was not indicative of significant noncarcinogenic 
I 

human health risks or ecological risks. Therefore, since there does not appear to be significant surface- 

‘. water contamination at the Hamaca Hawk Missile Site Parcel. No further action is recommended. 

There does not appear to be a complete migration pathway from the isolated detections of arsenic and 

vinyl chloride in groundwater to nearby surface water and sediment, and thus, ecological risks posed by 

these two analytes in groundwater appear to be insignificant and no further action is recommended for 

groundwater at Parcel A. 

AIK-98-0540 2-l 3 CT0 0032 
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TABLE 2-l 

PARAMETER GROUPS AND MEDIA OF INTEREST AT HAMACA HAWK MISSILE SITE (PARCEL A) 
NAS KEY WEST 

SO = Surface soil. 
SD = Sediment. 
SW = Surface water. 
GW = Groundwater. 

Subzones 2, 3, 8, 12, and 13 were eliminated from sampling during the DQO Process. 

AIK-98-0540 2-l 4 CT0 0032 



TABLE 2-2 

CHEMICALS DETECTED IN PARCEL A SUBZONE 1 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

Location Parameter I Result 1 QuaI ] 
INORGANICS (mglkg)) 
tAOl-SS-01 1 Aluminum 1 2.445 1 J 1 
IA01 -SS-02 IAluminum II.390 1-1 
IA01 -SS-04 IAluminum I 733 I I 
A01 -SS-03 Aluminum 136 
AOl,rSs-6i,:~~~~::“‘, A[&nic:;:, t:‘,, ‘~,.,‘G’~ _. 1. z_ ‘; ::A ?.7 ‘I ,)*. ,I:,, ,’ 

A01 -SS-02 Arsenic 1.9 
IA01 -SS-01 IBarium I 14.4 1 J I 
IA01 -SS-02 IBarium I 12.2 I I 
IA01 -SS-04 (Barium 

1Aoi -SS-02 IIron. I 700 I I 
IAOI-SS-04mp llron 1 360 
IA01 -SS-03 (Iron I 107 I I 
IA01 -SS-02 (Lead I 2 I I 
IA01 -SS-04 ILead I 1.8 1 I 
IA01 -SS-01 ILead I 1.75 I I 
IA01 -SS-01 IManuanese I 26.5 1 J I 
A01 -SS-02 
A01 -SS-04 

Manganese 
Manganese 

12.9 I 
10.7 

IAQj -SS-03 IManganese I 2.7 I I 

A01 -SS-02 IMercury I 0.03 I 

A01 -SS-04 

A01 -88-03 
A01 -SS-02 
A01 -SS-04 
A01 -SS-03 
A01 -SS-02 

Nickel 

Nickel 
Thallium 
Thallium 
Thallium 
Vanadium 

.- 
1.3 
0.7 
3.1 
2.8 
2.7 
3.9 

IAOl-SS-01 /Vanadium I 3.75 I I 
SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) 



TABLE 2-2 

CHEMICALS DETECTED IN PARCEL A SUBZONE 1 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

VOLATILE ORGANIC COMPOUNDS (pg/kg) 

Shading indicates a concentration in excess of the selected screening value. 
l Qualifier (QuaI.) Codes: 

J - The associated value is an estimated quantity. 

7 
0 
8 
w 



TABLE 2-3 

CHEMICALS DETECTED IN PARCEL A SUBZONE 4 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

1 Location 1 Parameter 
INORGANICS (mg/kg) , 
A04-SS-03 Aluminum 
A04-SS-01 Aluminum 
A04-SS-02 Aluminum 

I Result 1 QuaI’*) 1 

1,970 
1,170 J 

946 J 
A04-SS-04 Aluminum 
A04-SS-02 Antimony 
A04-SS-04 Antimonv 

! 713 1 J 1 

IA04-SS-02 IBarium 

I 6.3 1 A04-SS-04 Chromium 
A04-SS-02 Chromium 

IChromium 
! 5.8 

! 
I 
I 

I 
A04-SS-03 5.5 

I 4.9 1 
I 

A04-SS-01 Chromium 
A04-SS-02 Copper ! 

.,. A IZ.Z I 
1 I 

A04-SS-01 Copper 11.9 I 
A04-SS-04 ICopper 

! 
! 

I 
8.2 1 I 

A04-SS-04 Iron 1,490 J 
A04-SS-02 Iron 1,270 J 
A04-SS-03 Iron 1.020 _,.-- 

a 

A04-SS-04 Lead 69.2 
A04-SS-02 Lead 41.2 

8 
w 

A04-SS-01 Lead 24.4 

Location 
A04-SS-03 
A04-SS-03 
A04-SS-02 
A04-SS-04 
A04-SS-01 

Parameter 
Lead 
Manganese 
Manganese 
Manganese 
Manaanese 

Result 
2.7 

16.4 
15.3 
12.5 
11.2 

QuaI 

J 
J 

tAO4-SS-02 
I “~ I 

IMercurv 
, J 

I 0.05 1 J 1 
A04-SS-03 
AO4-SS-04 
A04-SS-01 
A04-SS-02 

a 
Mercury 
Mercury 
Mercury 
Nickel 

1A04-SS-01 
I --- I 

ITin I 1.5 I I 
lA04-SS-04 
A04-SS-02 
AO4-SS-01 

Vanadium 
Vanadium 
Vanadium 

5.8 
4.9 
3.5 

A04-SS-03 
A04-SS-02 
A04-SS-01 

Vanadium 
Zinc 
Zinc 

2:7 
172 
107 

1A04-SS-04 
I 

IZinc I 78.4 I I I I I 

SEMIVOLATILE ORGANIC COMPOUNDS (@kg) 
A04-SS-03 1,2,4-trichlorobenzene 6.5 
A04-SS-01 Bis(2-ethylhexyl)phthala!e 115 

, 

J 

Bis(2-ethylhexyl)phthalate 105 
f?~~(~-g$~\rlh~vd nhihal-+- J”‘““J’ p1111 ,a,.2 1 104 



TABLE 2-3 

CHEMICALS DETECTED IN PARCEL A SUBZONE .4 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

I Location I Parameter I Result I C&al(*) I 
VOLATILE ORGANIC COMPOUNDS (@kg) 
A04-SS-04 Acetone 9.3 
A04-SS-03 Acetone 4.5 J 
A04-SS-02 Acetone 4.1 J 
A04-SS-01 Methylene chloride 1 J 
A04-SS-04 Methylene chloride 0.9 J 
A04-SS-02 Methylene chloride 0.83 J 
A04-SS-03 Toluene 0.38 J 

Shading indicates a concentration in excess of the selected screening 
value. 

Y 
* Qualifier (Qual.) Codes: 

iii J -The associated value is an estimated quantity. 



TABLE 2-4 

CHEMICALS DETECTED IN PARCEL A SUBZONE 5 SURFACE SOIL 
NAS KEY WEST 

I Location I Parameter I Result I QuaI I I Location I Parameter I Result I QuaI I 
INORGANICS (mglkg) 
A05-SS-02 Aluminum ! 581 ! I 

A05-SS-02 Thallium 4.8 
A05-SS-01 Thallium 4 
A05-SS-03 Thallium 3.8 
A05-SS-04 Thallium 3.5 
A05-SS-01 Vanadium 3.7 
A05-SS-04 Vanadium 2.8 
A05-SS-02 Vanadium 2.7 

A05-SS-04 IAluminum I 480 I 
A05SS-01 IAluminum 380 
IA05SS-03 /Aluminum 1 231 
lA05-SS-01- IBarium 
IA05-SS-02 IBarium 

I 
I 7 I I 

36.4 1 I 

lA05-SS-04 (Barium I 6.2 1 I lA05-SS-03 (Vanadium I 2.5 I I 
IA05-SS-03 IBarium I 5.4 I I SEMIVOLATILE ORGANIC COMPOUNDS (udka) 

1A05-SS-01 lBis(2-ethvlhexvlbhthalate I 1.020 1 J-1 lAO5-SS-04 IChromium 
1A05-SS-01 IChromium 

I 
I 

24.1 
4.7 

I I 
I I IA05-SS-04 IBis(2-ethvlhexvbhthalate I 255 1 J I 

lAO5-SS-02 (Chromium I 4.2 1 I VOLATILE ORGANIC COMPOUNDS (udkd 

(A05-SS-02 lAceton 1 1,360 1 J 1 A05-SS-03 
A05-SS-04 

Chromium 
Iron 

2.65 I 
2,120 

I 
A05-SS-03 Toluene 0.48 J 
A05-SS-01 Toluene 0.29 J 1A05-is-01 

1A05-SS-03 ILead 
ILead 

I 
I 

0.6 
9.8 1 

I I 
I 

l Qualifier (Qual.) Codes: 
J - The associated value is an estimated quantity. 

IA05-SS-04 lhnanaanese I 17.4 I I 

1A05-SS-01 
IA05-SS-02 IManaanese 

lfvtanaanese 
I 
I 

6.2 1 
5.3 

I 
I I 

IA05-SS-03 IManaanese I 4.45 I I 
IA05-SS-02 INickel I 1.4 I I 
lA05-SS-04 INickel I 1.4 I I 
IA05-SS-03 INickel I 1.12 I I 
Irnr 0 
rum,-as-Oi 

la,:- .-I 
pc;kal 

I i.i 1 

A05-SS-02 Selenium 2.5 I 



TABLE 2-5 

CHEMICALS DETECTED IN PARCEL A SUBZONE 6 SURFACE SOIL 
NAS KEY WEST 

Location 1 Parameter 
INORGANICS (mglkg) 
A06-SS-02 1 Aluminum 

Result I QuaI 1 

! 278 ! 1 
A06-SS-03 Aluminum 251 
A06-SS-04 Aluminum 245 
A06-SS-01 Aluminum 195 
A06-SS-04 Barium 6.3 
A06-SS-03 Barium 5.9 

i 
A06 5.8 ._ _ ss-02 Barium 
A06-SS-01 Barium 5.5 

A06- 
A06- 

t-i I 

ss-04 IChromium 3.3 
ss-03 IChromium 1 

! 
2.8 ! 

I 
1 

A06SS-02 Chromium 2.8 
A06-SS-01 Chromium 2.8 
A06-SS-02 Iron 308 
A06-SS-03 Iron 186 
A06-SS-04 Iron ‘. 183 
A06-w-01 Iron 142 
A06-SS-03 Lead 1.4 

A06-SS-04 
A06-w-01 

Lead 0.83 

Lead 0.75 

A06-SS-02 
A06-SS-03 

Manganese 
Manganese 

I 7.1 
4.7 

A06-SS-01 Manganese 4.5 

A06-SS-04 Manganese 4.2 
3 Nickel 1.4 I I 

t-l 
AOG-SS-K I- --- ~- I 
A06-SS-01 INickel 1.3 

, INickel I 1.2 I 
I (Nickel : I 1.2 ! I 
I Thallium 4.7 
, Thallium 3.8 

Location Parameter Result QuaI 
AOG-SS-01 Thallium 3.3 
A06-SS-03 Thallium 2.9 

A06-SS-01 Vanadit _ -. .--. Am 3.6 b 
A06-SS-03 Vanadium 2.6 
A06-SS-02 Vanadium 2.5 
A06-SS-04 Vanadium 2.2 
SEMIVOLATILE ORGANIC COMPOUNDS (@kg) 
A06-SS-04 1,2,4-trichlorobenzene I 3.4 1 J 1 
VOLATILE ORGANIC COMPOUNDS (&kg) 

A06-5 
A06-E 

is-01 
is-02 

A06-SS-04 
A06-SS-03 

Acetone 
ACetOn 

Acetone 
TOlU8n8 

354 J 
136 J 
36.8 

0.41 J 

l Qualifier (Qual.) Codes: 
J - The associated value is an estimated quantity. 



CHEMICALS 

TABLE 2-6 

DETECTED IN PARCEL A SUBZONE 7 SURFACE SOIL 
NAS KEY WEST 

tAO7-SS-04 

Location I 

I 

Parameter 
INORGANICS (mg/kg) 

IBarium 

A07-SS-04 Aluminum 
A07-SS-03 Aluminum 
A07-SS-03 Barium 

I 

I 

Result I QuaI 1 

I 

I 6.6 

486 

1 J 

J 
484 

7.7 . . 

IA07-SS-02 (Barium I 6.3 1 JJI 
IA07-SS-01 IBarium I 6.2 1 J I 

lA07-SS-03 ILead 1 320 1 1 
1A07-SS-01 I Lead 
IA07-SS-04 ILead 

I 157 I I 
I 135 I I 

A07-SS-02 
A07-SS-04 
A07-SS-03 

Lead 
Manganese 
Manganese 

33.8 
9.3 J 
7 

Location Parameter Result QuaI 
AO7,-&-64 :, :: jhallium’~~~ _:,, ““~ _‘; ‘: ,--‘f:*, 8.2 ‘?;-I:, ,’ ‘e 

A07-SS-03 Thallium 4.2 
A07-SS-02 
A07-SS-01 

Tin 
Vanadium 

.* 1.7 
4.1 

AO7-SS-03 
A07-SS-04 
A07-SS-02 

Vanadium 
Vanadium 
Vanadium 

4 . 

3.3 
2.5 

A07-SS-03 Zinc 303 
A07-SS-01 Zinc 233 
A07-SS-04 Zinc 134 
A07-SS-02 Zinc 65.6 
SEMIVOLATILE ORGANIC COMPOUNDS (@kg) 
IA07-SS-04 IBis(2-ethylhexyl)phthalate I 96.1 I 1 
POLYCHLORINATED BIPHENYLS &g/kg) 
A07-SS-03 Aroclor-1260 148 J 
A07-SS-01 Aroclor-1260 10.7 
A07-W-02 Aroclor-1260 5.4 

Shading indicates a concentration in excess of the S&Ct8d screening 
value. 
l Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 



TABLE 2-7 

CHEMICALS DETECTED IN PARCEL A SUBZONE g SEDIMENT 
NAS KEY WEST 

PAGE 1 OF 2 

Location I Parameter 

INORGANICS (mg/kg) 

IA09-SD-01 IAluminum 

I Result I QuaI ] 

I 1,267 1 1 

Location Parameter Result QuaI 

A09-SD-08 Copper 10.7 
IA09-SD-01 llron I 1,263 1 1 

A09-SD-02 Aluminum 1 1,080 I 
A09-SD-03 1 Aluminum I 928 I 
A09-SD-04 Aluminum 1,250 

A09-SD-05 Aluminum 566 

A09-SD-02 Iron 937 
A09-SD-03 Iron 922 
A09-SD-04 Iron 1,720 
lA09-SD-05 /Iron 1 1,160 I I 

IA09-SD-06 IAluminum I 1.480 IA09-SD-06 llron 1 877 1 1 

IA09-SD-01 IChromium I 7.75 I I 
lA09-SD-02 IChromium .’ 

A09-SD-03 Chromium 5.5 

A09-SD-04 Chromium 8.3 

A09-SD-05 Chromium 51.4 

A09-SD-06 Chromium 6 

A09-SD-07 Chromium 12.4 

IA09-SD-04 kODD8r I 12.8 I I IA09-SD-07 INickel I 8.3 I I . . 

? 
A09-SD-05 Copper 11.8 

0 A09-SD-06 Copper 5.2 

E A09-SD-07 Copper 16 

IAO&SD-07 llron 1 1.980 
I 

AOS-SD-08 lit-on 

IA09-SD-01 IManganese I 14.1 I I 
IA09-SD-02 IMannanese I 12.7 I I 
A09-SD-03 

A09-SD-04 

A09-SD-05 

Manganese 

Manganese 

Manganese 

A09-SD-06 Manganese 11.3 

A09-SD-07 Manganese 31.2 

A09-SD-08 ManganeS8 16.6 

A09-SD-05 Vanadium 8.9 
AO$@O-07.1, Vanadiirm &$,G,~.;~~ . “’ 11.5’ ,‘./ _. ga 

CD 
A()$SD.08 .., Vanadiuti”:‘ ,-: : ,, 14.4 :: $5 

fi I , . . 1 



TABLE 2-7 

CHEMICALS DETECTED IN PARCEL A SUBZONE 9 SEDIMENT 
NAS KEY WEST 

PAGE 2 OF 2 

Location Parameter Result QuaI 

A09-SD-01 Zinc 72.6 

A09-SD-02 Zinc 90.1 

A09-SD-03 Zinc 46.2 
AO$SD@‘?“:: Zinc:; ,: __ --‘-,_ ,,_ ‘, 518.1:‘. ” ‘_ :: 

I 

A09-SD-05 IZinc 104 
t I 

A09-SD-06 Zinc 40.6 
A09-SD-07 Zinc 84.6 

A09-SD-08 Zinc 38 
SEMIVOLATILE ORGANIC COMPOUNDS (ucrlkn) . . - -, 

A~~&+~S+~~? BiS(27ethylhexyl)phthalate, : .‘, ’ 710 ^_ : -.j ,. 

@:SD-05’::,~-j! Butyl b’&yl phthalate’ :“’ 292 ” ? ‘J,- 

PESTICIDES (vqlkq) 

Shading indicates a concentration in excess of the selected screening 
value. 
* Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 
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TABLE 2-8 

CHEMICALS DETECTED IN PARCEL A SUBZONE 10 SURFACE WATER 
NAS KEY WEST 

Location [ Parameter Result 1 QuaI 1 

Shading indicates a concentration in excess of the selected screening value. 
* Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 
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TABLE 2-9 

CHEMICALS DETECTED IN PARCEL A SUBZONE 11 GROUNDWATER 
NAS KEY WEST 

kamde IParameter IResult IQual’*’ I 

INORGANICS h/L1 I .,w r 
All-MW-04 Arsenicc. 

Al 1 -MW-05 Barium 

Al 1 -MW-04 iron 708 

Al 1 -MW-05 iron 1.050 

Al 1 -MW-06 Iron 1,170 

Al 1 -MW-04 Lead 4 

Al 1 -MW-06 Lead 3.9 

Al 1 -MW-04 Zinc 54.6 

Al 1 -MW-05 Zinc 35.2 

Al 1 -MW-06 IZinc I 28.6 I I 
VOLATILE ORGANIC COMPOUNDS &j/L) 

IA1 l-MW-05 11 .l -dichloroethane I 10 I 1 

Al 1 -MW-05 1 ,I -dichloroethene 2.3 
All-MW-05. &~vj &lo&je ‘_ ‘y : .:s..,‘ ~,,:~. :’ 8.6~ 

Shading indicates a concentration in excess of the selected screening value. 
* Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 

I 
I 
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SITE INSPECTlON REPORT FOR NINE BRAC PARCiiLS 

FIGURE 2-1. SUBZON; AND PARCEL BOUNDARIES 

HAMACA HAWK MISSILE SITE. BRAC PARCEL A 

NAVY SXTHERN DIVISION 

NAS KE? WEST, FLORIDA 
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C:\GIS\KEYWESlIBRACSI-PARCEL A.APR 12-OCT-98 TMH 

INORGANICS (mg/kg) 

ORGANICS (ug/kg) 
Dibenzo(a,h)anthracene 

WATER 

ACTION LEVEL 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS 

FIGURE 2-2. SUBZONE 1 SURFACE SOIL SAMPLE 

LOCATIONS AND CWEMICAL EXCEEDANCES 

HAh4ACA HAWK MISS!LE SITE - BRAC PARCEL A 

NAW SoUTclERN DIVISION 

NAS KEY WEST. FLORIDA 
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INORGANICS (mg/kg) 
Arsenic 

SEWAGE LIFT 

INORGANICS (mg/kg) 
A'rsenic 

INORGANICS (mg/kg) 
5.7 

V. VETERANS 

ADMIN. BLDG. 

/ FORMER 500 GAL\ 

u 
PARAMETER ACTION LEVEL 

INORGANIC w/kg 
Arsenic 2.7’ 

SOURCE: * 2 X Average background 

LEGEND 

l SOIL-BORING SAMPLE LOCATION 
- SUBZONE BOUNDARY 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS 

FIGURE 2-3. SUBZONE 4 SURFACE SOIL SAMPLE 

LOCATIONS AND CHEMICAL EXCEEDANCES 

HAMACA HAWK MlSSiLE SITE - BRAC PARCEL A 

NAW SOUTHERN DIVISION 

NAS KN WEST, FLORIDA 

I CONTRACT No. 
7593 

APPROMD BY DATE 

-." . . ..-..-. .-.. 

1 
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.- 

I 

..--- -..---.. _.-. _ -~~ -.__ GENERATOR 
SHELTER 

A05-SS-04 

0 
A05SS-01 

BLDG l-6536 
/ i 
1 
1 
j 
1 
1 

I 

I -..-I 

I- 
A05k-03 

A05SS-02 
0 FORMER 

\ TRANSF. ( 

/ SUB- 

STATION \ 

\/ / 

/ 

LEGEND 

l SOIL-BORING SAMPLE LOCATION 
- SUBZONE BOUNDARY 

SITE INSPECTION REPOfiT FOR NINE BRAC PARCELS 

FIGURE 2-4. SUSZONE 5 SURFACE SOIL 

SAMPLE LOCATIONS 

HAMACA HAWK MISSILE SlTE -BRAG PARCEL A 

NAW SOUTHERN DIVISION 

NAS KEY WEST. FLORIDA 

APPROVE0 BY DATE 

REvIsIoNs ----- --- ..-- -. .- _ .__-.- ___ 

__~ ._--~.--.----- 

-.-- -. ___ ._.-.__-_ -. I- __ COSTISCHEOAREA 
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C:\GIS\KEYWESTQ%IACSI-PARCEL_A.APR 12-OCT-98 TMH 

N 

\ 1 1 -___-_ --._ -..- 1 
\ 

. . .. \J ’ r \ 

‘\\ 
71 

- - -~ .--- ----- 
- 

1 \ 

\- 
// 

-f 
\\\ 

-- f 

- 

BLDG 

BERM I-6530 

BERM 

a 
A06-SS-01 

0 

AO6-SS-03 0 
a 

AO6-SS-02 

A06-SS-04 

/ / 

LEGEND 

l SOIL-BORING SAMPLE LOCATION 
-SUBZONE BOUNDARY 

CONCRETE APRON 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS 

FIGURE 2-5. SUBZONE 6 SURFACE SOIL 

SAMPLE LOCATIONS 

HAMACA HAWK MISSILE SITE - BRAC PARCEL A 

NAW SOUTHERN DIVISION 
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,. 
\ 

- - 

INORGANICS (mg/kg) 

I 6.2 
I I 

‘I 
A07-SS-04 

AO7-SS-01 
A07-SS-03 

0 
0 

0 

A07-SS-02 

t-- 

-- 
C:\GIS\KfZYWESlM?ACSI-PARCEL-A.APR 12-OCT-98 TMH 

I 

PARAMETER 

INORGANIC 
Thallium 

SOURCE: * EPA, 1998 

ACTION LEVEL 

m!dkg 
5.5* 

LEGEND 

l SOIL-BORING SAMPLE LOCATION 
- SUBZONE BOUNDARY 

I 

N 

I 

NO. DATE CHKC APPD REFERENCES DRAWN BY DATE 

TMH lZ-CCT-99 

CHECKED BY DATE 

I I I I I- 
COSTlSCHED-AREA 1 

SITE INSPECTION REPORT FOR NINE BRAC PARCEL? 
FIGURE 2-6. SUBZONE 7 SURFACE SOIL SAMPLE 

LOCATIONS AND CHEMICAL EXCEEDANCES 
HAh4ACA HAWK MISSILE SITE - BRAC PARCEL A 

NAVY SOUTHERN DIVISION 
NAS KEY WEST, FLORIDA 

I 

APPROVED BY DATE 

APPROVED BY DATE 
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C:\GIS\KEYWEST\BRACSI-PARCEL-A.APR 12-OCT-98 TMH 

N 

WATER 

\ \ -----ill f 

/ 

\ 
INORGANICS (mg/kg) 
Aluminum 

\ I 
I II I/ \IKI F== 

Lead 
INORGANICS (mg/kg) 
Cadmium 

Vanadium 
0.89 

I....2 ICC 1 

ORGANICS tug/kg) 
~ -. . ..- ___. --- I ___=, ..-3, 

rarlmi l,nl n.8825 
4,4'-DDE 3.1 

20.15 Bis(2-ethylhexyl)phthalate 710 
Butyl benzyl phthalate 292 

," 
\\ \ \\ 

\ 

) F 1 -/ AOg-SD-(-j5 /c\A”y-~;“” l\\ 
\ 

PARAMETER 

INORGANIC 
Aluminum 
Barium 
Cadmium 
Copper 
Lead 
Vanadium 
zinc 

ORGANIC 
4,4’-DDE 

,ACTION LEVEL 

mglkg 
2,664* 

40+ 
0.676** 

18.7” 
34.18* 
10.44* 
124** 

@kg 
2.07*’ 

Bis(Zethylhexyl)phthalate 182” 
13utyl benzyi phthalate 63++ 
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3.0 EAST MARTELLO BATTERY (PARCEL B) 

3.1 PARCEL DESCRIPTION 

The U.S. Army built East Martello Battery in the early 1940s for use as a Coastal Defense Battery. It was 

used as such until the property was transferred to the Navy in 1950 (Figure 3-l). The Navy developed. 

the property in the early 1950s to accommodate 100 trailers to be used as housing. The trailer housing 

project also included two laundry facilities, but no dry cleaning operations were known to have been 

conducted. The trailer project was deactivated in 1956, and all trailers and buildings were removed from 

the site. Monroe County Civil Defense used the bunker from 1985 until 1992 as an administrative 

command post. The county has placed yard and tree cuttings on the property to dry prior to mulching and 

replacing. 

The East Martello Battery Parcel is located on the western border of Key West International Airport, at the 

end of the runway. The airport stores and uses petroleum products. The Parcel is bounded on the north 
I 

by old residential communities and on the south and west by saltwater ponds and undeveloped 

woodlands. 

3.2 INVESTIGATION HISTORY 

This section describes previous and current investigations for the East Martello Battery Parcel. 

3.2.1 Previous lnvestiaations 

Existing documents include the USN-NPWC Lead and Asbestos Survey of East Martello Battery (USN- 

NPWC, 1995b) and the USN-SUPSHIP Predraft EBS Realignment Parcels (USN-SUPSHIP, 1996). No 

previous soil or groundwater analytical data exist. Based on the 1995 inspection performed by the 

NPWC, both LBP and suspected ACBMs are present in East Martello Battery facilities and infrastructure. 

The EBS (USN-SUPSHIP, 1996) documented a number of factors that are potentially helpful in 

characterizing the site: 

l Although the storage of hazardous or petroleum substances at the site in the past has been 

documented, no visible sheen or discoloration of surface water has been observed. 
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No stains were observed on site soils, although old stains of an indeterminate nature were found on 

the floors of several site facilities. 

A freshwater tower and tank were previously located at the site but have been removed. 

Concrete freshwater storage and sewage dosing tanks are in the northeast.and northwest corners of 
I 

Parcel B but appear to have been out of service for many years. 

A septic drain field is on the southwest port& of the property, but it has not been used since the 
I 

195Os, when the sanitary waste dosing station ceased operation. 

There is no reason to suspect PCB contamination at this facility. 

Although pesticides are commonly used for mosquito and pest control throughout NAS Key West, 

there is no evidence of pesticide misuse at the site. 

3.2.2 Current lnvestictation 

The DQO Process evaluated three subzones for the East Martello Battery Parcel. Subzone 2 was 
I 

eliminated from further consideration. It was assumed that the septic field located on the site would be 

addressed in the groundwater assessment of subzone 3 which includes the same area. Two subzones 

within Parcel B required sampling and analysis under the BRAC SI. The environmental medium of each 

subzone and the parameter groups selected for analysis at each subzone, are presented in Table 3-l. 

The four soil sample locations in subzone 1 (East Martello Battery) are shown in Figure 3-2, while the 

placement of’three permanent monitoring wells that were sampled in subzone 3 is shown in Figure 3-3. 

Analytical results for samples collected at Parcel B were compared to an industrial set of action levels 

(see Section 1.8.2.1). 

3.3 SUBZONE 1 (EAST MARTELLO BATTERY) 

The subsections below describe subzone 1, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 1 surface soil. 

3.3.1 Subzone Description 

Petroleum, solvents, fuels, and lead were considered potential soil contaminants in subzone 1. Four 
I 

surface soil samples were collected. All of the analytical results can be found in Appendix D. 
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3.3.2 Site lnvesticaation Findinas 

Contamination was investigated by analyzing samples from surface soil in subzone 1 for VOCs, SVOCs, 

and inorganics. The results of these analyses were compared with action levels selected from a variety 

of sources including background levels as discussed in Section 1.8.1.1 and ARARs and SALs. from 

various state and Federal agencies and research institutions.- The selection of action levels. is discussed 

in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in Table 3-2. Figuire 3-2 

shows the sample locations of all surface soil samples collected at subzone 1. 

No VOCs were detected in.excess of their action levels. VOCs detected below their screening criteria 

included 2-butanone, 2-hexanone, acetone, chlorobenzene, chloromethane, ethylbenzene, toluene, and 

xylenes. No SVOCs or inorganics were detected in excess of their action levels. SVOCs detected in 

surface soil at subzone 1 but not in excess of action levels included 1,2-dichlorobenzene, 

1,3-dichlorobenzene, 1,4-dichlorobenzene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, and butyl 

benzyl phthalate. lnorganics detected below their action levels included aluminum, antimony, arsenic, 
I 

barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, tin, vanadium, and zinc. 

3.3.3 Conclusions and Recommendations 

Petroleum, solvents, fuels, and lead from past uses as a defense battery were considered to be potential 

surface soil contaminants. However, no chemicals were detected in excess of action levels. Therefore, 
I 

there does not appear to be significant contamination in the surface soil at subzone 1 and no further 

action is recommended. 

3.4 SUBZONE 3 (GROUNDWATER) 

The subsections below describe subzone 3, present the contaminants detected, compare the det’ected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 3 groundwater. 

3.4.1 Subzone Description 

Solvents, fuels, and lead from past use as a defense battery and trailer park were considered to be 

potential groundwater contaminants at East Martello Battery. Subzone 3 includes groundwater under the 
I 

East Martello Battery Parcel. Nine groundwater screening samples were collected in subzone 3 for use in 

determining the location of three permanent wells installed during the SI field effort. These samples were 

analyzed for VOCs, SVOCs, and inorganics. All of the results can be found in Appendix D. Three 

permanent monitoring wells were installed during the field effort: one in the northern portion of the site 
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near some ponds, one in the center of the site to the east of the battery, one west of the battery and road. 

Samples were taken from these wells during the SI. All of the analytical results can be found in Appendix 

D. 

3.4.2 Site lnvestiaation Findinqs 

Contamination was investigated by analyzing groundwater in three monitoring wells installed at East 

Martello Battery for VOCs, SVOCs, and inorganics. The results of these analyses were compared with 

action levels selected from a variety of sources, including background levels as discussed in 

Section 1.8.1.1 and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of action levels is discussed in Section 1.8.2.1. Chemicals detected in the groundwater 

samples are listed in Table 3-3. Figure 3-3 shows the locations of all monitoring wells sampled at 

subzone 3. 

No VOCs, SVOCs, or inorganics were detected in excess of their screening values in groundwater at 

subzone 3. Iron, lead, and zinc were the only chemicals detected in groundwater monitoring well 

samples from East Mattello Battery. 

3.4.3 Conclusions and Recommendations 

Solvents, fuels, and lead from past uses as a defense battery and trailer park were considered to be 

potential contaminant sources in groundwater at Parcel B. However, no chemicals were detected in 

excess of action levels. Therefore, there does not appear to be significant contamination in the 

groundwater in East Martello Battery and no further action is recommended. 

3.5 PARCEL B CONCLUSIONS AND RECOMMENDATIONS 

The Base Reuse Plan (BAP, 1997) proposes a combination of zoning categories for East Martello Battery 

including Public and Semi-Private Services (PS) and two Conservation districts: Outstanding Florida 
I 

Waters (COW) and Tidal Wetlands of the State (C-TW). The majority of the East Mattello Battery site is 

proposed for use by the Key West International Airport as a runway clear zone and obstruction-free zone; 

the remainder of the site is proposed for preservation and passive open space recreation (nature trails, 

scenic overlooks, etc.). 

Petroleum, solvents, fuels, and lead were identified as potential contaminants at the East Martello Battery 

Parcel during the DQO Process. Petroleum, solvents, fuels, and lead were not detected in surface soil or 

groundwater in excess of their action levels. Therefore, it does not appear that there is significant soil or 

groundwater contamination at East Martello Battery and no further action is recommended. 
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TABLE 3-l 

PARAMETER GROUPS AND MEDIA OF INTEREST AT EAST MARTELLO BATTERY (PARCEL B) 
NAS KEY WEST 

/I 
/sibzone 3 IGroundwater 1 GW 

N”m;off=j 
Locations VOCs SVOCs Incrganics PCBs Pestlcldes 

SO = Surface soil. . 
GW = Groundwater. 

Subzone 2 was eliminated from sampling during the DQO Process. 
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TABLE 3-2 

CHEMICALS DETECTED IN PARCEL B SUBZONE 1 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

Location Parameter 
INORGANICS (mg/kg) 

1BOl -SS-02 IAluminum 

Result 1 QuaI 1 

I 909 1 J 1 

Location Parameter Result 1 QuaI 
BOl -SS-04 IManaanese I 4.6 1 J 

IBOl-SS-01 IManuanese I 3.7 1 J I 
IBOl -SS-03 IAluminum I 610 1 J I BOl -SS-03 Mercury 0.74 J 

BOl -SS-02 Mercury 0.03 J 
801 -SS-03 Nickel 4.6 

BOl -SS-04 Aluminum 498 J 
801 -SS-03 Antimony 1.8 
BOl -SS-02 Antimonv 1.5 IBOl-SS-02 INickel I 3.3 I I 

1 BOl -SS-04 (Antimonv I 1.3 I I BOl -SS-01 Nickel 0.96 
BOl -SS-04 Nickel 0.82 
BOl -SS-03 Tin 6.6 
BOl -SS-02 Tin 1.9 

IBOl-SS-03 IArsenic I 1.8 I I 

IBOl-SS-02 IVanadium I 6.5 1 I 
IBOI-SS-03 IVanadium , I 4.4 I I 
BOl-SS-01 Vanadium 2 
BOl -SS-04 Vanadium 1.9 
BOl -SS-03 Zinc 489 

IBOl-SS-02 /Zinc I 301 I I 

IBOl-SS-03 ICadmium I 3.6 1 I 
BOl -SS-02 
BOl -SS-03 
BOl -SS-02 

Cadmium 
Chromium _- 
Chromium 

1.2 
10.9 
7 

IBOl-SS-04 IChromium I 3.3 I I SEMIVOLATILE ORGANIC COMPOUNDS (udka) 
IBOl-SS-03 I1 ,Pdichlorobenrene I 0.77 1 J I 
BOl -SS-03 1,3-dichlorobenzene 0.46 J 
BOl -SS-03 1 ,Cdichlorobenzene 0.48 J 
BOl -SS-02 Benzolklfluoranthene 506 

IBOl-SS-03 IBis(2-ethvlhexvhohthalate I 1.040 I I 
IBOl-SS-02 IBis(2-ethvlhexvhnhthalate I 430 
801-88-01 ’ - - ” 

I I 
Bis(2-ethylhexyl)phthalate 109 

BOl -SS-04 Bis(2-ethylhexyl)phthalate 91.2 
BOl -SS-02 Butyl benzyl phthalate 431 
VOLATILE ORGANIC COMPOUNDS @g/kg) 
BOl -SS-03 2-butanone 737 J 
BOl -SS-03 2-hexanone 19.2 

IBOl-SS-01 IChromium I 3 I I 
1801 -SS-03 ICopper ! 100 1 
BOl -SS-02 ICopper I 22 I 
BOl SS-04 ICoooer 1.1 

IBOl-SS-01 ICobber I 1 I I 
IBOl-SS-03 /Iron 1 2,700 1 J I 
lBO1 -SS-02 llron 1 1,430 1 J ] 
BOl -SS-02 Lead 249 
BOl -SS-03 Lead 225 
BOl -SS-04 Lead 0.9 
BOl -SS-03 Manaanese 30 J ? 

0 
0 

E 

lBO1 -SS-02 lhnanaanese I 24.5 1 J I 



TABLE 3-2 

CHEMICALS DETECTED IN PARCEL B SUBZONE 1 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

Location Parameter Result QuaI 
BOl -SS-01 Acetone 528 
BOl -SS-03 Acetone 127 

IBOl-SS-04 IAcetone I 56.1 I I 
[BOl-SS-03 IChlorobenzene 1 0.37 1 J 1 
BOl -SS-03 IChloromethane I 10.8 I 
BOl -SS-03 IEthvlbenzene 0.19 1 J 
BOl -SS-02 Toluene 0.32 J 
BOl -SS-03 Xylenes, total 0.39 J 

* Qualifier @al.) Codes: 
J The associated value is an estimated quantity. 

7 0 
8 
w 
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TABLE 3-3 

CHEMICALS DETECTED IN PARCEL B SUBZONE 3 GROUNDWATER 
NAS KEY WEST 

Location I Parameter 

INORGANICS @g/L) 

B03-MW-02 /Iron 

B03-MW-02 ILead 

IResuIt 

887 

4.8 

IthaS*) 1 

lBO3-MW-02 /Zinc I 56.3 

* Qualifier (Qual.) Codes: ’ 
J The associated value is an estimated quantity. 
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4.0 TRUMAN ANNEX DRMO WASTE STORAGE AREA (PARCEL C) 

4.1 PARCEL DESCRIPTION 

The DRMO Waste Storage Area includes Buildings 795, 284, and 261 and two large fenced storage .. 

areas (Figure 4-l). The DRMO receives excess government materials. In the recent past, Building 261‘. 

stored hazardous materials and Building 795 stored inert materials. A cleared area in front of 

Building 795, known as IR 2, has been investigated for PCB contamination under the Navy’s Installation 

Restoration (IR) Program. The PCBs were the result of PCB-contaminated oil used for dust suppression 

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

assessment results. The two large storage areas primarily stored metal debris. In addition, motors, 

vehicles, boats, refugee debris, and fuel trucks have been stored in those areas. Currently, metal debris 

including some machinery with motors is present in one of the storage areas (B&R Environmental, 

1997b). A review of maps from the 1940s and 1950s also indicated the presence of oil racks within the 

other storage area. 

4.2 INVESTIGATION HISTORY 
, -, 

This section describes previous and current investigations for the Truman Annex DRMO Waste Storage 

Area. 

4.2.1 Previous lnvestisations 

Existing documents include the USN-NPWC Lead and Asbestos Survey of Truman Pier (USN-NPWC, 

1996) and USN-NFEC NAS Key West Predraft EBS Truman Annex; Excess Property (USN-INFEC, 

1996a). No previous soil or groundwater analytical data exist. 

4.2.2 Current lnvestiqation 

/ -,. 

The DQO Process evaluated five subzones of the DRMO Waste Storage Area Parcel. Subzones 2! and 5 
I 

were eliminated from further consideration. Three subzones within Parcel C required sampling and 

analysis under the BRAC SI. The environmental medium of each subzone and the parameter groups 

selected for analysis in each subZone are presented in Table 4-l. Subzone 1 (Building 261 Hazardous 

Material Storage [Former DRMO]), subzone 3 (Former Oil Container [Pre-19421 and Scrap Metal and 

Refugee Item Storage Areas), and subzone 4 (Former Scrap Metal Storage Area [Former DRMO]) were 

identified as soil subzones, and the four sample locations in each subzone are shown on Figures 4-2 
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through 4-4. Analytical results for samples collected at Parcel C were compared to a residential set of 

action levels (see Section 1.8.2.1). 

Although the BRAG SI Workplan (B&R Environmental, 1998a) describes five groundwater subzones at 

Truman Annex, one at each Parcel (i.e., C, D, E, F, and K), the DQO Process considered the 

groundwater at Truman Annex as a single unit in the decision-making process, Discussion of:,sampling 

and analytical results for groundwater at Truman Annex (including Parcels C, D, E, F, and K) are included 

in Section 4.6. The locations of four permanent monitoring wells and a single previously existing 
I 

monitoring well at Truman Annex are shown in Figure 4-5. 

4.3 SUBZONE 1 (BUILDING 261 HAZARDOUS MATERIAL STORAGE) 

The subsections below describe subzone 1, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 1 surface soil. 

4.3.1 Subzone Description 

Solvents, fuels, and pesticides were considered potential soil contaminants in subzone 1 from past waste 
I 

storage activities at Building 261. Four surface soil samples were collected around Building 261. All of 

the analytical results can be found in Appendix D. 

4.3.2 Site lnvestiaation Findinqs 

Contamination was investigated by analyzing samples from surface soil in subzone 1 for VOCs, SVOCs, 

pesticides, and inorganics. The results of these analyses were compared with action levels selected from 

a variety of sources, including background levels as discussed in Section l-8.1.2 and ARARs and SALs 

from various state and Federal agencies and research institutions. The selection of action levels is 

discussed in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in Table 4-2. 

Figure 4-2 shows the location of analytes that exceeded action levels and indicate possible surface soil 

contamination. ‘. 

Two inorganics, lead and thallium, were detected in excess of their screening criteria. Lead was detected 

in excess of its 500 mg/kg action level at a single soil sample location (SS-01; 978 mg/kg). Thallium was 

detected at three of the four soil samples at Building 261, but was an exceedance only at SS-02 

(5.5 mg/kg). Other inorganics detected, but not in excess of their action levels included aluminum, 

barium, cadmium, chromium, copper, iron, manganese, mercury, nickel, selenium, vanadium, and zinc. 
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Aroclor-1260, a PCB, was detected in a single soil sample (SS-04, 2,700 pg/kg) and was in excess of its 

900 pg/kg residential soil action level. One SVOC, benzo(a)pyrene, was detected in excess of its 

100 pg/kg screening value at two of the four soil sample locations (SS-01, 478 ).rg/kg; SS-03, 189 pg/kg). 

Other SVOCs detected below their screening criteria included benzo(a)anthracene, 

benzo(b)fluoranthene, chrysene, fluoranthene, indeno(l,2,3cd)pyrene, phenanthrene, and pyrene. No 

pesticides were detected in excess of their screening values. Pesticides detected in soil at Building 261 

included 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and alpha-BHC. 

4.3.3 Conclusions and Recommend&ions 

Petroleum, solvents, fuels, and lead from past hazardous material storage were considered to be 

potential surface soil contaminants in subzone 1. Chemicals that were detected in excess of their *action 

levels were analyzed further in the estimated risk process as described in Section 1.8.2.2. Calculations 
I 

,- -. 

and estimates for subzone 1 can be found in Appendix C, Table C-3., Lead and thallium were considered 

as exceedances. The maximum lead detection is indicative of possible human health risks. SI thallium 

results are suspect and will not be used to drive further action. -Therefore, although thallium does not 

pose a significant human health risk in subzone 1 soil, but lead may. The benzo(a)pyrene concentration 

was not indicative of significant carcinogenic human health risk. Aroclor-1260 concentration was 

indicative of possible carcinogenic human health risks. Therefore, due to the contamination at subzone I, 

further action is recommended. 

4.4 SUBZONE 3 [FORMER OIL CONTAINER (PRE-1942) AND SCRAP METAL AND 
REFUGEE ITEM STORAGE AREAS] 

The subsections below describe subzone 3, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 3 surface soil. 

4.4.1 Subzone Description 

Fuels, oil, and metal were considered potential soil contaminants at subzone 3 from past oil and metal 
I 

storage activities in the former oil container and scrap metal and refugee item storage areas. During the 

DQO Process, four sample locations were chosen in subzone 3. After further consideration, the NAS Key 
I 

West Partnering Team decided to add four more sample locations based on the sensitive reuses 

proposed for the area. Eight surface soil samples were collected during the SI field effort around the 

storage area. All of the analytical results can be found in Appendix D. 
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4.4.2 Site lnvestiqation Findinns 

Contamination was investigated by analyzing samples from surface soil in subzone 3 for VOCs, SVOCs, 

and inorganics. The results of these analyses were compared with action levels selected from a variety 

of sources, including background levels as discussed in Section J.8.1.1 and, ARARs and SALs from 

various state and Federal agencies and research institutions. The selection of action levels is discussed 

in Section l-8.2.1. Chemicals detected in the surface soil samples are listed in Table 4-3. Figure 4-3 

shows the location of analytes that exceeded action levels and indicate possible surface soil 

contamination. ._ . 

A single SVOC, benzo(a)pyrene, was detected in excess of its 100 @kg action level in a single sample 

(SS-01 ; 180 vg/kg). This detection was near the center of the subzone and at the southeastern corner of 

the parking lot. Benzo(a)pyrene was detected at four out of the seven other sample locations. Antimony, 

lead, and thallium were the only inorganics detected in excess of their action levels. Antimony was 

detected in excess of its action level at one sample location (SS-06, 41 .I mg/kg) and below its action 

level at two sample locations. Lead was detected at all eight sample locations but was in excess of its 

action level only at SS-06 (2,110 mg/kg) and SS-08 (1,840 mg/kg). Thallium was detected at all eight soil 

samples and was considered as an exceedance at three of these locations. Thallium concentrations 
I 

ranged from 4 mg/kg to 6.05 mgIkg. No VOCs were detected in excess of their screening values. A 

number of chemicals were detected at levels below their action levels. VOCs detected, but not in excess 

of their action levels, included acetone, toluene, and xylenes. 1,2,4trichlorobenzene, acenaphthylene, 

anthracene, benzo(b)fluoranthene, benzo(g,h,i) perylene, benzo(k)fluoranthene, fluoranthene, 

indeno(l,2,3cd)pyrene, and pyrene were the SVOCs detected below their screening values in surface 

soil at subzone 3. lnorganics detected at concentrations less than their action levels included aluminum, 

arsenic, barium, cadmium, chromium, cobalt, copper, iron, manganese, nickel, silver, vanadium, and zinc. 

4.4.3 Conclusions and Recommendations 

Fuels, oil, and metal from past uses as oil container and scrap metal and refugee item storage areas 

were considered to be potential surface soil contaminants at subzone 3. Estimated risks were calculated 

for chemicals detected in excess of their action levels as described in Section 1.8.2.1. Calculations and 

estimates can be found in Appendix C, Table C-l. Lead, thallium, and antimony detections in surface soil 

exceeded action levels. As a result, a permanent monitoring well was installed in this subzone during the 

SI field effort. Noncarcinogenic risks may be posed by antimony detected in soil at subzone 3. The 
I 

maximum lead concentration was indicative of potential human health risks. The maximum detection of 

thallium also was indicative of potential noncarcinogenic human health risks but will not drive further 

action, as discussed in Section 1.8.2.1. Benzo(a)pyrene was detected in excess of its action level and 
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may be. indicative of potential carcinogenic human health risks. Therefore, due to the nature of 

contamination at subzone 3, further action is recommended. 

4.5 SUBZONE 4 [FORMER SCRAP METAL STORAGE AREA (FORMER DRMO)] 

The subsections below describe subzone 4, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 4 surface soil. 

4.5.1 Subzone Description 

Subzone 4 was considered to contain potential metal contaminants from its past metal storage activities. 

During the DQO Process, four soil samples were sited in subzone 4. However, due to the sensitive 
I 

nature of reuses proposed for this area, the NAS Key West Partnering Team requested that four 

additional samples be located in subzone 4. Eight surface soil samples were collected from in and 

around the miscellaneous scrap metal pile and storage area. All of the analytical results can be found in 

Appendix D. 

4.5.2 Site lnvestiqation Findincas 

Contamination was investigated by analyzing samples from surface soil in this subzone for VOCs, 

SVOCs, and inorganics. (Sample SS-03 was inadvertently not tested for VOCs.) The results of these 

analyses were compared with action levels selected from a variety of sources, including background 

levels as discussed in Section 1.8.1 .I and ARARs and SALs from various state and Federal agiencies 

and research institutions. The selection of action levels is discussed in Section 1.8.2.1. Chemicals 

detected in the surface soil samples are listed in Table 4-4. Figure 4-4 shows the location of analytes that 

exceeded action levels and indicate possible surface soil contamination. 

,. --/ 

A single SVOC, benzo(a)pyrene, was detected in excess of its 100 ug/kg action level in two samples. 

One of these detections was at the fence on the north side of the subzone (SS-02, 394 pg/kg). The 

second was at the eastern fence boundary of the subzone (SS-07, 532.5 pg/kg). Benzo(a)pyrene was 

not detected at any of the other six samples. Antimony (93.5 mg/kg) and lead (7,690 mg/kg) were 

detected in excess of their screening criteria, 26 mg/kg and 500 mg/kg, respectively, at SS-06. This was 

the only detection of antimony in subzone 4; however, lead was detected in all eight samples. Thallium 

was detected in all eight soil samples, but was an exceedance at only one location (SS-01, 10 rng/kg). 
I 

No VOCs were detected in excess of their action levels; however acetone, ethylbenzene, methylene 

chloride, and toluene were detected in subzone 4 soil samples. A number of SVOCs were detected 

below their action levels including benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)pe,rylene, 
I 
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benzo(k)fluoranthene, chrysene, fluoranthene, indeno(l,2,3cd)pyrene, phenanthrene, and pyrene. 

lnorganics detected at concentrations less than their screening criteria included aluminum, barium, 

cadmium, chromium, copper, iron, manganese, mercury, nickel, selenium, tin, vanadium, and zinc. 

4.5.3 Conclusions and Recommendations 

Metal from past uses was considered a potential source for surface soil contamination in the former scrap 
I 

metal storage area. Estimated risks were calculated for chemicals detected in excess of their action 

levels as described in Section 1.8.2.2. Calculations and estimates can be found in Appendix C, Table C- 
l 

1. Lead was detected in surface soil in excess of its action level. A new permanent monitoring well was 

installed at SS-02. The estimated noncarcinogenic risks for antimony were indicative of possible human 

health risks. The maximum lead concentration also was indicative of possible human health risks. The 

maximum thallium detection was indicative of potential noncarcinogenic human health risks, but thallium 

results are suspect and will not be used to drive further action. Benzo(a)pyrene was detected in excess 

of its action level and had an estimated carcinogenic risk indicative of potential human health risks. 

Therefore, due to the nature of contamination at subzone 4, further action is recommended. 

4.6 TRUMAN ANNEX GROUNDWATER 

The subsections below describe groundwater at Truman Annex, present the contaminants detected, 

compare the detected concentrations with selected screening values, and provide conclusions on the SI 

findings for groundwater at Truman Annex. 

4.6.1 Subzone Description 

Fuels, oils, metals, and solvents were considered potential groundwater contaminants at Truman Annex. 

Nine groundwater screening samples were collected in Parcels C, E, F, and K. Four groundwater 

screening samples were collected in Parcel D. These groundwater screening .samples were used in 

determining the location of permanent wells installed during the SI field effort. These groundwater 

samples were analyzed for VOCs, SVOCs, and inorganics. All of the results can be found in Appendix D. 

Two permanent monitoring wells were installed near the scrap metal pile area and the water tower at 

Parcel C during the SI field effort. A permanent monitoring well was installed at both Parcels K and F. 

Samples were taken from these wells during the SI. An existing monitoring well also was sampled in 

Parcel E. All of the analytical results can be found in Appendix D. 
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4.6.2 Site lnvestiqation Findinas 

Contamination was investigated by analyzing groundwater in five monitoring wells at Truman Annex 

during the field effort for VOCs, SVOCs, and inorganics. The results of these analyses were com~pared 

with action levels selected from a variety of sources including background levels as discussed in 

Section 1.8.1 .l and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of action levels is discussed in Section 1.8.2.1. Chemicals detected in the groundwater 

samples are listed in Table 4-5. Figure 4-5 shows the location of analytes that exceeded action levels 

and indicate possible groundwater contamination.. 

A single SVOC, phenanthrene, and a single VOC, benzene, were detected in excess of their screening 

criteria. Both were detected at a single sample location, K05-MW-01. Other SVOCs detected but not in 

excess of their action levels included 2,4-dimethylphenol, 3,4-methylphenol, 2-methylnaphthalene, 

acenaphthene, anthracene, dibenzofuran, fluoranthene, fluorene, naphthalene, and pyrene. Other VOCs 

detected at levels below their screening criteria included 2-butanone, 2-hexanone, ethylbenzene, toluene, 

and xylene. Iron, lead, manganese, and zinc were detected at concentrations lower than their screening 

values in groundwater at Truman Annex. 

4.6.3 Conclusions and Recommendations 

Fuels, oils, metals, and solvents were considered to be potential sources of contamination in the 

groundwater at Truman Annex. One SVOC and one VOC were considered as exceedances. 

Groundwater-to-surface water migration of groundwater contaminants is possible at NAS Key West, 

because the groundwater on the station is shallow. However, ecological receptors are not directly 

exposed to groundwater, and no groundwater thresholds have been developed based on ecological 

concerns. Therefore, groundwater concentrations of analytes that exceeded action levels or had no 
I 

action levels were compared to surface-water screening values (where applicable) as a conservative 

scenario (e.g., no attenuation or dilution) in accordance with EPA Region 4 (EPA, 1995a) and FDEP 

(FDEP, 1996a) requirements. 2-methylnaphthalene was detected in K05-MW-01 at 262 pg/L. There are 

no EPA Region 4 or FDEP ecological screening levels for this contaminant, but the EPA Region 3 BTAG 

screening level (EPA, 1995b) is 300 ug/L in marine surface water. Thus, ecological risks from 2- 

methylnaphthalene in groundwater are insignificant. Benzene was detected above its action level in 

Truman Annex groundwater (K05-MW-01). However, the benzene concentration is well below ecological 

screening values from both FDEP and EPA. There is no evidence of ecological risks from benzene in 

groundwater. The detection of phenanthrene at K05-MW-01 (187 ug/L) is substantially higher than the 

8.3 pg/L screening level in marine surface water (EPA, 1996b). However, phenanthrene was only 

detected in one well and was not detected in any screening samples taken between K05-MW-01 and 

nearby surface water bodies. Based on the lack of detection, phenanthrene does not seem to be 
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migrating to surface water. Therefore, because of phenanthrene was only detected in one well and is not 

migrating to surface water, the potential for risks to ecological receptors appears to be negligible. 

Ecological risks for phenanthrene and benzene in Truman Annex groundwater are estimated in 

Appendix C. No further action is recommended for Truman Annex groundwater except at Parcel E in the 

vicinity of Buildings 102, 103, and 104 (Parcel E, subzone 7). 

4.7 PARCELC AND TRUMAN ANNEX GROUNDWATER CONCLUSIONS AND 
RECOMMENDATIONS 

Fuels, oils, metals, and solvents from past metal waste storage activities were considered potential 

sources of contamination in the DRMO Waste Storage Area during the DQO Process. Lead and thallium 

were considered exceedances in all three soil subzones of the Parcel. However, thallium detections will 

not be used to drive further action in the SI, as described in Section 1.8.2.1. Antimony also was detected 

in excess of its action level in soil subzones 3 and 4. The maximum detections of antimony and lead 

were indicative of potential human health risks in subzones 3 and 4. Subzone 1 soil exceedances of lead 

and subzone 3 and 4 exceedances of antimony, lead, and thallium pose potential human health risks. 

Benzo(a)pyrene in subzones 3 and 4 and aroclor-1260 detections in subzone 1 were at concentrations 

indicative of potential carcinogenic human health risks. Therefore, further action is recommended to 

address soil contamination at Parcel C and the potential risks posed by these contaminants. An interim 

remedial action at subzones 1, 3, and 4 is recommended to remove contaminated soils. 

Phenanthrene and benzene were exceedances in groundwater at Truman Annex. The detection of 

phenanthrene was well above its EPA marine surface-water screening level and may pose a risk to 

environmental receptors. The detections of phenanthrene and benzene were limited to K05-MW-01. 

Potential eco!ogical risks from phenanthrene and benzene are negligible; however, risks are estimated to 

be. negligible due to the lack of chemical detections in groundwater screening samples collected in the 

vicinity of K05-MW-01. 
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TABLE 4-1 

PARAMETER GROUPS AND MEDIA OF INTEREST AT TRUMAN ANNEX 
DRMO WASTE STORAGE AREA (PARCEL C) 

NAS KEY WEST 

Subtone 
Subzone 1 

Subzone 3 

Subzone 4 

Building/Area Medium 
Building 261 Hazardous SO 
Material Storage (Former 
DRMO) 
Former Oil Container so 
(Pre-1942) and Scrap 
Metal and Refugee Item 
Storage Areas 
Former Scrap Metal so 

I Storage Area (Former 
DRMO) I 

Notes: 
a A single sample taken at one of these locations was initially not submitted for SVOC and metals analysis. The 

location was resampled and a sample was resubmitted for these fractions during the February 1998 field effort. 

b A sample taken at one of these locations was inadvertantly not tested for VOCs. 

SO = Surface soil. 

._ -w._ Subzones 2 and 5 were elimingted from sampling during the DQO Process. 
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TABLE 4-2 

CHEMICALS DETECTED IN PARCEL C SUBZONE 1 SURFACE SOIL 
NAS KEY WEST 

1 Location 1 Parameter I Result 

-- -. 

I Comer --.- I 

3,120 
916 

682 
1 nfw 

---- 

1 Manaanese 
I 443 I 

203 
c --- -- -. 

co1 -ss-01 , 
co1 -ss-03 Manganese 
co1 -ss-02 ~annannnn I 
Trn4 mm nr . 

-_- 
29 I 1 

.-.. -..--- 8 9.7 

w I -33-v4 1 wfanganese I 21.7 
COl-SS-02 f Mercurv 0.44 

1 Thallium 

I 
\/chrb~~ium 7.3 

ium 7 
38-03 1 Zinc 411 

284 
<Al co1 -ss-02 Zinc I ,-to I 

co1 -ss-04 Zinc I la5 
SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg) 
co1 -ss-01 Benzo(a)anthracene 86 
CO1-SS-()l:s~:t :’ ‘Ben&(a)pyr~& +i:-‘. _ .“, j .:-478 I -V:: ;& 
C4)1-SS;O3 :, 'Benzd(a)iiyrsirg.,~~,. I ‘_ 189 ____ ,*":; I +'i<- 

co1 -ss-03 Benzo(b)fluoranthene 536 
co1 -ss-01 Chrysene 

^A1 I 

Chrysene 
Fluoranthene 
Fluorant 

1 

1 co1 -ss-03 
PESTICIDE 

I COl-ss-03 
! COMPOUNDS (@kg) 

1 4,4’-DDD 
~~~ 1 4,4’-DDE 

4.7 
438 

17 

L -- -- 

CO1 -S&O2 
co1 -ss-01 4,4-DDE 
co1 -ss-03 4,4’-DDE 
co1 -ss-02 4,4’-DDT 
co1 -ss-03 4,4’-DDT I u I 
co1 -ss-01 4,4’-DDT 7.9 1 : 
co1 -ss-01 Al-‘- -’ ‘* I ~ ^ I 

, ~-- ---. a--- 
POLYCHLORINAI cu uu-‘HkNvLY [vg/Kg] 

1 Cal-SS-04 “, 1 Aroclo~w1260k~~~ .” ” --y ,I 2,700 ” : I- ‘I:. ;, 1 “’ 1 

Shading indicates a concentration in excess of the selected screening value. 
* Qualifier (Qual.) Codes: 

J The associated value is an estimated quantity. 
$a 

CD 
PC (0’ 024 



CHEMICALS 

TABLE 4-3 

DETECTED IN PARCEL C SUBZONE 3 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF3 

Location Parameter 
INORGANICS (mg/kg) 

1CO3-SS-07 iAluminum 

Result 1 Quai’*) ] 

I 217 I I 
co3-ss-01 lAluminum I 215 I 
CO3-5X-04 IAluminum 161 I 

co3-ss-07 Antimony 
CO3-SS-06 Arsenic 
CO3-SS-06 Barium 
CO3-SS-02 Barium 
co3-ss-07 Barium 
co3-ss-01 Barium 
co3-ss-05 Barium 
CO3-SS-08 Barium 

1.5 
1.7 

18.4 
10.15 J 
9.9 
9.8 J 
9.6 
8.3 

co3-ss-04 (Barium I 7.6 1 J 
co3-ss-03 IBarium 7.2 1 J 
CO3-SS-06 ICadmium I 0.4 I 
CO3-SS-08 ICadmium 0.28 I 
CO3-SS-06 IChromium 
co3-ss-05 IChromium 
co3-ss-07 Chromium 
CO3-SS-08 Chromium 
co3-ss-05 Cobalt 

I 6 I 
5 I 

I 

3.7 
2.8 
0.46 

I 

CO3-SS-08 Cobalt I 0.3 
CO3-SS-06 Cower 28.2 
ICOS-SS-08 ICopper 
lco3-ss-05 ICopper 

I 13.2 I 
I 11.4 I 

I 
I 

ICOS-ss-01 ICoDDer I 10.2 I I 

Location 
co3-ss-07 
co3-ss-04 
CO3-SS-02 
co3-ss-03 
co3-ss-05 
CO3-SS-06 
co3-ss-04 
co3-ss-07 
CO3-SS-08 
co3-ss-01 
CO3-SS-02 
co3-ss-03 

Parameter 
Copper 
Cower 
Copper 
Coouer 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 
Iron 

Result 
10.2 
7.1 

QuaI 

CO3-SS-02 - Manganese 
co3-ss-03 Manganese 
co3-ss-05 Nickel 
CO3-SS-06 Nickel 
CO3-SS-08 Nickel 

3.1 
2 
3.5 ;;: 
2.8 SlJ 
1.4 lD 

e< 
g ‘A 



TABLE 4-3 

CHEMICALS DETECTED IN PARCEL C SUBZONE 3 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 3 

Location Parameter Result QuaI 
co3-ss-07 Nickel 1 
CO3-SS-06 Silver 0.91 
CO3-SS-08 Silver 0.78 
co3-ss-07 Silver 0.75 
co3-ss-05 Silver 0.73 

Co%3S;Os$. ilr’ Thallium : -.. II‘,. :: ~ 6.05 ‘* . 
CQ3@&08: i ,’ -paIlium :” : 5.8 
CO3@$-04\;,y’ Thalliu@y’:- :” : ‘^5,5‘ 

co3-ss-07 Thallium 4.9 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 
CO3-SS-08 1,2,4-trichlorobenzene 5.6 
co3-ss-01 Acenaphthylene 32.1 
CO3-SS-08 AcenaDhthvlene 9.5 

co3-ss-01 
co3-ss-04 
CO3-SS-08 

. 
Benzo(b)fluoranthene 
Benzo(b)fluoranthene 
Benzo(bHluoranthene 

318 
85.2 
60.4 \, ~~ I 

CO3-SS-02 Benzo(b)fluoranthene 59.85 J 
co3-ss-03 Benzo(b)fluoranthene 34 J 
co3-ss-05 Benzo(b)fluoranthene 28.8 J 
co3-ss-01 Benzola.h.i)oervlene 173 

.1. .I. , J 
co3-ss-05 Benzo(g,h,i)perylene 90.3 J 
CO3-SS-08 Benzo(g,h,i)perylene 61.3 
co3-ss-04 Benzo(g,h,i)petylene 56 
CO3-SS-02 Benzo(g,h,i)perylene 53.55 J 
CO3-SS-08 Benzolklfluoranthene, 24.3 J . I I 

CO3-SS-06 Fluoranthene I 68.7 ; 
CO3-SS-02 Fluoranthene 50.3 J 

I 

co3-ss-01 IFluoranthene ! 35.8 1 J 
CO3-SS-08 IFluoranthene 

-05 IFluoranthene 
I 33.5 1 J 

I6 I .I 
1 

co3-ss I ~~ --- 
co3-ss-04 ’ -- 

I .- I - 

COB-ss 
IFluoranthene I 13.3 I J I 

-03 IFluoranthene I 6.1 ~~ I ~--,II 
1 -. . 

co3-ss-05 Indeno(l,2,3-cd)pyrene 324. 
co3-ss-01 Indeno(l,2,3-cd)pyrene 286 
co3-ss-04 Indeno( i ,2,3-cd)pyrene 111 
CO3-SS-08 lndenofl.2.3-CdlDVrene 101 



TABLE 4-3 

CHEMICALS DETECTED IN PARCEL C SUBZONE 3 SURFACE SOIL 
NAS KEY WEST 

PAGE 3 OF 3 

co3-ss-01 Acetone 15.1 J 
co3-ss-07 Toluene 0.65 J 
CO3-SS-06 Toluene 0.35 J 
co3-ss-07 Xylenes, total 0.52 J 

Shading indicates a concentration in excess of the selected screening 
value. 
* Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 



TABLE 4-4 

CHEMICALS DETECTED IN PARCEL C SUBZONE 4 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

P 
2 

a 

8 

w 

Location Parameter Result 1 QuaI 1 
INORGANICS (mg/kg) 
CO4-SS-02 Aluminum 1,220 

CO4-SS-06 Aluminum 395 

co4-ss-07 Aluminum 314 

co4-ss-03 Aluminum 274 

CO4-SS-08 Aluminum 274 
co4-ss-05 Aluminum 246 

co4-ss-01 Aluminum 202 
co4-ss-04 Aluminum 123 
@J&,Q~~,~,“~ Affti~&i;~~2 PIf-‘, _; : - I 93.5,. _‘,, PC’ ,y‘, 

CO4-SS-06 Barium 118 
CO4-SS-02 
co4-ss-05 

Barium 41.5 
Barium 21.7 

COCSS-081Chro lmium 
co4-ss-07 ICoDDer 

kO4-SS-05 khromium 

CO4-SS-02 ’ ’ Copper 36.5 
CO4-SS-02 Iron 2,640 
CO4-SS-06 Iron 1.790 
Ico4.ss-05 

I I I 

Ilron I 1.570 I I 

Location Parameter Result QuaI 
co4-ss-07 Iron 1,566 
CO4-SS-08 Iron 550 
co4-ss-04 Iron 348.5 

co4-ss-01 Iron 326 

Ico4-ss-03 
I --- I 

(Iron I 263 I 1 

, ..-. 
CO4-SS-06 Mercuty 0.17 
co4-ss-05 Mercurv 0.06 



TABLE 4-4 

P 
2.L 
ol 

0 
0’ 
s: 
w 

CHEMICALS DETECTED IN PARCEL C SUBZONE 4 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

I Location I Parameter I Result I QuaI’*) 1 

IC64-SS-02 IThallium I 3.9 I I 
CO4-SS-08 Thallium 3.6 
co4-ss-07 Thallium 3.4 
CO4-SS-06 Tin 2.2 
co4-ss-07 Tin 1.4 
CO4-SS-08 Tin 1.2 
CO4-SS-02 Vanadium 4.8 

1 
Ico4-ss-07 IVanadium I 2.8 I 

\,---.I:..- n-r 

.- .- I 2.5 I -~~ ~~~ 
;S-08 IVanadium 2.5 I 

[Zinc I 145 I 1 
X-07 IZinc I 70.6 1 

Location Parameter Result QuaI 

co4-ss-07 Benzo(k)fluoranthene 515.5 J 
CO4-SS-02 Chrysene 389 
co4-ss-04 
co4-ss-07 
CO4-SS-02 

Chrysene 
Fluoranthene 
Fluoranthene 

30 J 
568.5 J 
470 

ICO4-SS-04 IFluoranthene I 52.4 1 J I 
ICO4-SS-06 IFluoranthene I 39 1 J I 
CO4-SS-02 
CO4-SS-02 
CO4-SS-02 
co4-ss-07 
co4-ss-04 

Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Pyrene 
Pyrene 

255 
186 
695 
660.5 J 
49.95 J * 

ICO4-SS-06 I Pyrene I 42 1 J 1 
VOLATILE ORGANIC COMPOUNDS &g/kg) 

, 
co4-ss-07 Acetone 157 J 
CO4-SS-02 Acetone 62.3 
co4-ss-05 Ethylbenzene 0.43 J 
CO4-SS-02 Methylene chloride 2.4 4 
1C04-SS-04 [Methvlene chloride I 0.975 I I 
ICO4-SS-05 IToluene 1 2.4 1 1 

co4-ss-05 Zinc 66.7 

CO4-SS-06 Zinc 38.3 

SEMIVOLATILE ORGANIC COMPOUNDS &g/kg) 
CO4-SS-02 Benzo(a)anthracene 135 J 
CO4-SS~~7~,~~ Be&(&)py&&~; ,,i~ ‘,_,I ,‘_ f:;,iL:. 532.5.; _, :‘ J 

C()4rSS.(ji::~,~~I @n&a)pyrene :, :!: fi.. ~~ ;-:;3g4 : ‘“‘1 2’ ;<,. ;; -,., 

CO4-SS-02 
co4-ss-07 
CO4-SS-02 

Benzo(b)fluoranthene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 

904 
-^- - 
5YS.S J 
226 

jCO4-SS-02 IToluene I 0.91 1 J 1 

Shading indicates a concentration in excess of the selected screening 
value. 
* Qualifier (QuaI.) Codes: 

J - The associated value is an estimated quantity. 
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TABLE 4-5 

CHEMICALS DETECTED IN TRUMAN ANNEX GROUNDWATER 
NAS KEY WEST 

Location I Parameter Result I QuaI ] 

INORGANICS @g/L) 

SEMIVOLATILE ORGANIC COMPOUNDS 

IK05-MW-01 I Pyrene I 17.35 1 J 
VOLATILE ORGANIC COMPOUNDS @g/L) 
KO5-MW-01 2-butanone 11.1 J 
KO5-MW-01 2-hexanone 11.1 J 
t<O5-~-01 ., Benzene ,:: j .‘:, i ~+ ,’ % .y ,1,2:: ;< ;’ $1 j;;h?:, 

K05-MW-01 Ethylbenzene 16.5 
K05-MW-01 Toluene 14.5 
K05-MW-01 Xylenes, total 54.05 

Shading indicates a concentration in excess of the selected screening value. 
t Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 
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SITE INSPECTION REPORT FOR NINE BRAC PAACi%S 
FIGURE 4-1. SUBZOM AND PARCEL BOUNDARIES 
DRMO WASTE STORAGE AREA _ BRAC PARCEL C 

NAW SOUTHERN DIVISION 
NAS KE’Y WEST, FLORIDA 
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261 

I 
, \ / ?LANIiLo/ko, \\ \\I ORGANICS (ug/kg) 

Benzo(a)pyrene Aroclor-1260 2700 

\ 

PARAMETER ACTION LEVEL 

INORGANIC mdkg 
Lead 500* 
Thallium 5.v 

ORGANIC ‘-@kg 
Aroclor-1260 900* 
Benzo(a)pyrene 100* 

SOURCE: l FDEP, 1995b and 1996a 
** EPA, 1998 

LEGEND 

l SOIL-BORING SAMPLE LOCATION 
- SUBZONE BOUNDARY 

\\ \ I I 

3-J 
.- 

TMH IZ-OCT-98 A 

CHECKED BY DATE 

COST/SCHEDAREA 

75 Feet 

CONTRACT NO. 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS.... 
FIGURE 4-2. SUB-ZONE 1 SURFACE SOIL SAMPLE 

LOCATIONS AND CHEMICAL EXCEEOANCES 
DRMO WASTE STORAGE AREA - BRAC PARCEL C 

NAW SOUTHERN OIVISION 
NAS KEY WEST, FLORIDA 

7593 

APPROV!Xl BY DATE 

- 

APPROVED BY DATE 

- 
DRAWING NO. REV. 

1 
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ACTION LEVEL 

l SOIL-BORING SAMPLE LOCATION 
- SUBZONE BOUNDARY 

INORGANICS (mg/kg) 

Benzo(a)pyrene 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS.., 
CHECKED BY 

COSTlSCHEDAREA 

FIGURE 4-3. SUBZONE 3 SURFACE SOIL SAMPLE 
LOCATIONS AND CHEMICAL EXCEEDANCES 

DRMO WASTE STORAGE AREA - BRAC PARCEL C 
NAVY SOUTHERN DIVISION 
NAS KEY WEST, FLORIDA 

APPROVED BY DATE 

1 
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GANICS (ug/kg) 

RGANICS (mg/kg) 

MISC. SCRAP METAL 

PARAMETER 

SOURCE: *FDEP, 1995b and 1996a 

REVISIONS REFERENCES DRAWN BY 
7593 

CHECKED BY 

COSTlSCHED-AREA 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS,. 
FIGURE 4-4. SUEZONE 4 SURFACE SOIL SAMPLE 

LOCATIONS AND CHEMICAL EXCEEDANCES 
DRMO WASTE STORAGE AREA - BRAC PARCEL C 

NAW SOUTHERN DIVISION 
NAS KEY WEST, FLORIDA 

APPROVED BY 

APPROVED BY 

DRAWING NO. 

DATE 

DATE 

REV. 

1 
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PARAMETER 

Phenanthrene 

SOURCE: *FDEP, 1995a 

8 GROUNDWATER MONITORING WELL 
SAMPLE LOCATION 

=- SUBZONE BOUNDARY 

SITE INSPECllON REPORT FOR NINE BRAC PARCELS 
FIGURE 4-5. TRUMAN ANNEX GROUNDWATER MONITORIN’i WELL 

SAMPLE LOCATIONS AND CHEMlCAl EXCEEDANCES 
BRAC PARCELS C. D. E, F. AND K 

NAW SOUTHERN DIVISION 
NAS KEY WEST. FLORIDA 
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5.0 TRUMAN ANNEX SEMINOLE BAlTERY (PARCEL D) 

5.1 PARCEL DESCRIPTION 

Parcel D (Figure 5-1) includes the Seminole Battery and an adjacent area known to include a former. 

fueling area and grease rack that operated in the 1940s and 1950s (B&R Environmental, 1996). The 

battery was constructed during the Civil War; a modern battery addition tias added similar in construction 

to the East Martello Battery in the 1950s. Both structures are currently unused, and entry is restricted. 

The materials used while the batteries were in operation are unknown. The oldest portion of the ,battery 

has the remnants of a generator exhaust system. 

The former fueling area known as 248 Tanks A&B is located west of Seminole Battery. The fueling island 

and the tanks were removed in August 1995. The area is now covered in asphalt. The UST Closure 

Report (OES, 1995) recommended a study of groundwater in the area. To the northeast of the former 

tank location, concrete slabs are present from former grease racks used to lubricate and service vehicles. 

No visible stains are present on or near the slabs (B&R Environmental, 1996). 

‘-. 

5.2 INVESTIGATION HISTORY 

This section describes previous and current investigations for the Truman Annex Seminole IBattery 

Parcel. 

5.2.1 Previous lnvestiuations . 

Existing documents include the UST Closure Report (OES, 1995) that details the closure of Tanks 248A 

and 2488 formerly located at the gas station, and the Army dispensing facility at Seminole Battery 

(subzone 4). Soil screening samples and groundwater samples were collected and analyzed during the 

closure. The closure report concluded that the tanks were closed in accordance with Florida guidelines. 

5.2.2 Current lnvestiaation 

The DQO Process evaluated three subzones for the Seminole Battery Parcel. Subzone 4 was eliminated 
I 

from further consideration. Two subzones within Parcel D required sampling and analysis under the 

,--” ‘-i 
BRAC SI. The environmental medium of each subzone and the parameter groups selected for analysis 

at each subzone, are presented in Table 5-1. The random placement of four soil sample locations in 
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subzone 1 (Seminole Battery) and subzone 2 (Former Grease Racks) are shown in Figures 5-2 and 5-3, 

respectively. Analytical results for samples collected at Parcel D were compared to a residential set of 

action levels (see Section 1.8.2.1). 

Although the BRAC SI Workplan (B&R Environmental, 1998a) describes five groundwater subzones at 

Truman Annex, one at each Parcel (i.e., C, D, E, F, and K), the DQO Process considered the 

groundwater at Truman Annex as a single unit in the decision-making process. Discussion of sampling 

and analytical results for groundwater at Truman Annex (including Parcels C, D, E, F, and K) is included 

in Section 4.6. The locations of four permanent monitoring wells and a single previously existing 

monitoring well at Truman Annex are shown in Figure 4-5. 

5.3 SUBZONE 1 (SEMINOLE BATTERY) 

The subsections below describe subzone 1, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 1 surface soil. 

5.3.1 Subzone Description 

Used oils, cleaning agents, solvents, fuel, and metals were considered to be potential contaminants at 

Seminole Battery from past activities including storage of hazardous materials and vehicles. Four surface 

soil samples were collected from near the entrances to the battery. All of the analytical results can be 
I 

found in Appendix D. 

Site lnvestiaation Findings 

Contamination was investigated by analyzing samples from surface soil in Seminole Battery for VOCs, 

SVOCs, and inorganics. The results of these analyses were compared with action levels selected from a 

variety of sources, including background levels as discussed in Section 1.8.1 .l and ARARs and SALs 

from various state and Federal agencies and research institutions. The selection of action levels is 

discussed in Section ‘1.8.2.1. Chemicals detected in the surface soil samples are listed in Table 5-2. 

Figure 5-2 shows the location of analytes that exceeded action levels and indicate possible surface soil 

contamination. 

A single inorganic, arsenic, was detected at its 2.7 mg/kg action level at a single sample, SS-03. Two 

SVOCs also were detected at SS-03 in excess of their screening values. Benzo(a)pyrene (505 ug/kg) 
I 

and benzo(b)fluoranthene (1,900 ug/kg) were detected in excess of their 100 ug/kg and 1,400 pg/kg 
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’ .I 
action levels, respectively. Benzo(a)pyrene also was detected at SS-01 and benzo(b)fluoranthelne also 

was detected at the three other sample locations, but not in excess of their action levels. No VOCs were 

detected in excess of their action levels. A single detection of methylene chloride was the onlly VOC 

detected at subzone 1. Benzo(g,h,i)petylene, chrysene, fluoranthene, indeno(l,2,3cd)pyrene, 
I 

phenanthrene, and pyrene were the SVOCs detected at levels below their screening criteria. lnorganics 

that were detected but did not exceed the action levels included aluminum, antimony, barium, chromium, 

copper, iron, lead, manganese, mercury, vanadium, and zinc. 

Conclusions 

..’ *_ 

Potential contaminants at subzone 1 included used oils, cleaning agents, solvents, fuel, and meta.ls from 

past activities including storage of hazardous materials and vehicles. Arsenic was detected at its 

2.7 mg/kg action level at a single soil sample location. Benzo(a)pyrene and benzo(b)fluoranthene were 

the only SVOCs detected in excess of their action levels in surface soil at subzone 1. The maximum 

detections of benzo(a)pyrene and benzo(b)fluoranthene were used in the estimated risk process as 

described in Section 1.8.2.2. Calculations and estimates can be found in Appendix C, Table C-2. 

Although neither benzo(a)pyrene nor benzo(b)fluoranthene pose potential carcinogenic risk to humans at 

the detected concentrations, further action is recommended around the sample location (DOl-SS-03) 

where all exceedances occurred. 

5.4 SUBZONE 2 (FORMER GREASE RACKS) 

The subsections below describe subzone 2, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 2 surface soil. 

5.4.1 Subzone Description 

Lubricants and grease were considered to be potential contaminations at the former grease racks in 

subzone 2. Four surface soil samples were collected, one from each side of the racks. All of the 
I 

analytical results can be found in Appendix D. 

Site lnvestiqation Findinqs 

Contamination was investigated by analyzing samples from surface soil in the vicinity of the former 

grease racks for VOCs, SVOCs, and inorganics. The results of these analyses were compared with 

action levels selected from a variety of sources including background levels as discussed in 
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Section 1.8.1.2 and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of action levels is discussed in Section 1.8.2.1. Chemicals detected in the surface soil 

samples are listed in Table 5-3. Figure 5-3 shows the sample locations of all surface soil samples 

collected at subzone 1. 

No VOCs, SVOCs, or inorganics were detected in excess of action levels in surface soil at the former 

grease racks area. No VOCs were detected. SVOCs were detected at levels below their screening 

criteria including benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, fluoranthene, 

indeno(l,2,3-cd)pyrene, and pyrene. lnorganics were detected at concentrations below their action levels 

including aluminum, arsenic, barium, chromium, copper, iron, lead, manganese, mercury, vanadium, and 

zinc. 

Conclusions 

Lubricants and grease were considered to be potential soil contaminants in the former grease racks area. 

However, no chemicals were detected in excess of action levels. Therefore, there does not appear to be 

significant contamination in the surface soil at the former grease racks and no further action is 

recommended. 

5.5 PARCEL D CONCLUSIONS AND RECOMMENDATIONS 

Lubricants, grease, oils, cleaning agents, solvents, fuel, and metals were identified as potential 

contaminants during the DQO Process utilized to prepare the BRAC SI Workplan. These sources of 

contamination were considered as potential contaminants from past activities including storage of 

hazardous materials and vehicles at Seminole Battery. No chemicals were detected in excess of their 

action levels at subzone 2, the former grease racks. However, arsenic, benzo(a)pyrene, and 

benzo(b)fluoranthene were detected in excess of their action levels at a single soil sample location (SS- 

03) in the eastern portion of subzone 1. Further action is recommended at subzone 1 around soil 

sampling location DOI-SS-03. 
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TABLE 5-l 

PARAMETER GROUPS AND MEDIA OF INTEREST AT 
TRUMAN ANNEX SEMINOLE BAlTERY (PARCEL D) 

NAS KEY WEST 

Parameter Group 
Number of 

Subzone Building/Area Medium Locations VOCs SVOCs lnbrganics PCBs. Pes,ticides 
Subzone 1 Seminole Battery so 4 x x X 
Subzone 2 Former Grease Racks so 4 X X X 

SO = Surface soil. 

Subzone 4 was eliminated from sampling during the DQO Process. 
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TABLE 5-2 

CHEMICALS DETECTED IN PARCEL D SUBZONE 1 SURFACE SOIL 
NAS KEY WEST 

Location 1 Parameter 
INORGANICS (mg/kg) 

ID01 -SS-03 (Aluminum 

I Result 1 QuaI 1 

I 1.110 I J I 

IDOl-SS-02 IBarium I 6.4 1 1 
DOl-SS-04 (Chromium I 9.7 1 
DO1 -SS-03 khromium 4.4 I 
DO1 -SS-01 IChromium I 4.1 I 
DO1 -SS-02 IChromium 2.5 1 

DO1 -SS-02 

DO1 -SS-04 

DO1 -SS-03 

DO1 -SS-03 

DO1 -SS-04 

DO1 -SS-03 

DOl-SS-01 

DO1 -SS-04 

DO1 -SS-02 

DO1 -SS-01 

DO1 -SS-03 
DO1 -SS-04 
DO1 -SS-01 

Iron 

Copper ., 

Lead 

Copper 

Lead 

Iron 

Lead 

Iron 

Lead 

Iron 

Manganese 
Manganese 
Manaanese 

233 

17.8 

136 

J 

J 

11.3 

47.8 

J 

J 

1,800 

26 J 

1,020 

5.8 

416 

J 
97.7 
17.5 
14.2 

DO1 -SS-02 - Manganese 
DO1 -SS-03 Mercury 
DO1 -SS-01 Mercurv 

5.4 
0.2 J 
0.12 J 

Location I Parameter I Result 1 QuaI 
DO1 -SS-02 IMercurv 0.11 1 J 

I 

DO1 -SS-04 Vanadium 5.2 
DO1 -SS-03 Vanadium 5 
DO1 -SS-01 Vanadium 1.4 
DO1 -SS-02 Vanadium 1.2 
DO1 -SS-04 Zinc 46.4 
DO1 -SS-03 Zinc 35.5 
SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 

DO1 -SS-03 
DO1 -SS-03 
DO1 -SS-01 

. , 
Benzo(g,h,i)perylene 
Chrysene 
Chrvsene 

308 J 
538 

29.8 J 

VOLATILE ORGANIC COMPOUNDS &g/kg) 
ID01 -SS-02 IMethylene chloride I 2.1 I 1 

Shading indicates a concentration in excess of the selected screening value. 
* Qualifier (r&al.) Codes: 

J - The associated value is an estimated quantity. 



!‘, 

i 

TABLE 5-3 

CHEMICALS DETECTED IN PARCEL D SUBZONE 2 SURFACE SOIL 
NAS KEY WEST 

Location I Parameter I Result. 
INORGANICS (mg/kg) 

I QuaI ] 

D02-SS-02 Chromium 
D02-SS-02 Copper 
D02-SS-03 Copper 
D02-SS-03 Iron 

2.6 
65.1 J 

9.675 J 
1.990 

D02-SS-04 
D02-SS-02 

llron 
llron 

D02-SS-03 IVanadium I 2.35 I 

Location Parameter Result QuaIf*’ 
D02-SS-04 Vanadium 2.1 
D02-SS-02 Vanadium 2 
l-M?-SS-01 Vanadium 1.7 --- -- -. I‘ I 

IZinc 
I 

D02-SS-03 I’ 37.9 1 J 
SEMIVOLATILE ORGANIC COMPOUNDS (@kg) 
DO2-SS-01 IBenzo(a)pyrene I 71.1 
D02-5X3-03 @enzo(b)fluoranthene 

I 
832 I 

l Qualifier (Qual.) Codes: 
J - The associated value is an estimated quantity. 
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6.0 TRUMAN ANNEX BUILDINGS 102,103, AND 104 (PARCEL E) 
_’ -.\_ 

6.1 PARCEL DESCRIPTION 

Parcel E (Figure 6-l) includes the area known as the inner Mole Pier. The area has served as a naval 

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

’ War II. In the late 1960s. the Inner Mole Pier waterfront was refurbished along with the Outer Mlole Pier 

(Parcel K). 

Building 102 (Former Torpedo Overhaul and Storehouse), Building 103 (Former Central Power Plant), ’ 

and Building 104 (Former Battery Overhaul and Storage) are still standing but are out of ,service. 

Knowledge of the operations in these buildings is limited to naval submarine support activities. 

Hazardous materials, specifically VOCs, SVOCs, and inorganics, are believed to have been used in each 

of the buildings. PCBs are known to have been present in transformers at Building 103. In the mid 

196Os, these transformers were removed from the building. A petroleum Contamination Assessment 

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

preparation of a Remedial’Action Plan (RAP) that was approved in April 1995 by FDEP (USN-NFEC, 

1992a, 1993a). 

Building 169 (former Liquor Store) is adjacent to an area affected by a petroleum leak from an 
I 

underground pipeline that serviced the docks. The pipeline enters the Parcel from Eaton Street and runs 

along the waterfront across Parcel E and Parcel K ending on Outer Mole Pier. A petroleum CAR was 

prepared for the area north of Building 169. The CAR recommended the preparation of a RAP that was 

approved in November 1995 by FDEP (USN-NFEC, 1992b, 1993b). 

Former Building 136 (Shipfitters and prior to 1951 the Plate and Mold Shop) was demolished (and the 

debris was buried in and around the building’s footprint. According to base personnel, the debris in the 

area was later removed for disposal and is known to have failed Toxicity Characteristic Leaching 

Procedure (TCLP) testing for lead. The area around the former Building 136 is currently level graded 

limestone. Buildings in the Parcel that have been razed include the following: 

../ 

l 26 - Cistern (distilled water) 

l 59 - Storehouse 

l 60 - Boiler Shop 

l 79 - Electrical Shop 
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. 100 - Cold Storage 

. 101 - Submarine General Shops and Offices 

. 115 - Diesel Oil Storage Tank 

l 116 - Steam Plant 

. 117 - Fuel Oil Storage ‘, 

. 118 - Battery Water Storage Tank 

. 122 - Fire Station 

. 123 - Public Works Maintenance Office, Garage, and Shops 

l 136 - Shipfitters/former Plate and Mold Shop (pre-1951) 

. 147 - Sound School Shop and Laboratory 

. 148 - Fresh Water Tank 

. 156 - Submarine Storage Shed 

. 157 - Equipment Shed 

l 160 - Ordnance Warehouse/former Anti-Aircraft Trainer (pre-1951) 

. 168 - Storage Building 

. 169 - General Storage 

. 171 - Storehouse 

. 172 - Women Accepted for Volunteer Emergency Service (WAVES) Officers’ Quarters 

. 173 - WAVES Officers’ Quarters 

. 174 - Cistern 

6.2 INVESTIGATION HISTORY 

This section describes previous and current investigations for the Truman Annex Buildings 102, 103, and 

104 Parcel. 

6.2.1 Previous lnvestiqations 

Existing documents include the USN-NFEC NAS Key West Predraft EBS Truman Annex; Excess 

Property (USN-NFEC, 1996a) and USN-NFEC Draft EBS Truman Annex Outer Mole Pier 8/Buildings 

149, 1374, 4080 (USN-NFEC, 1997). Also the USN-NFEC Contamination Assessment Report (CAR) 

Addendum for Electric Power Plant Building 103 (USN-NFEC, 1993a), the USN-NFEC Contamination 

Assessment Report (CAR) for Electric Power Plant Building 103 (USN-NFEC, 1992a), and the USN- 

NFEC Remedial Action Plan (RAP) for Electric Power Plant Building 103 (USN-NFEC, 1994a). 
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, “. 
6.2.2 Current lnvestiqation 

The DQO Process evaluated 10 subzones for Parcel E. Subzones 6,8, 10, and 11 were eliminated from 

further evaluation. Six subzones required sampling and analysis under the BRAC SI. The environmental 

medium of each subzone and the parameter groups selected for analysis at each subzone, are presented 

in Table 6-1. Subzone 1 (Former Building Sites South End of Parcel E), subzone 2 (Former Building 

136), subzone 3 (Buildings 102 and 104), subzone 4 (Transformer Site near Building 675), subzone 5 

(Former Building Sites North End of Parcel E), and subzone 9 (Building 103) were identified as soil 

subzones. Four locations were sampled within each subzone, except six sample locations were placed in 

subzone 3. Sample locations are shown on Figures 6-2 through 6-7. Analytical results for samples 

collected at Parcel E were compared to a residential set of action levels (see Section 1.8.2.1). 

Although the BRAC SI Workplan (B&R Environmental, 1998a) describes five groundwater subzones at 

Truman Annex, one at each Parcel (i.e., C, D, E, F, and K), the DQO Process considered the 

groundwater at Truman Annex as a single unit in the decision-making process. Discussion of sampling 

and analytical results for groundwater at Truman Annex (including Parcels C, D, E, F, and K) are included 

in Section 4.6. The location of four permanent monitoring wells and a single previously existing 

monitoring well at Truman Annex are shown in Figure 4-5. 
I 

6.3 SUBZONE 1 (FORMER BUILDING SITES SOUTH END OF PARCEL E) 

The subsections below describe subzone 1, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 1 surface soil. 

6.3.1 Subzone Descriotion 

Metals, solvents, and fuels from former building operations and demolition debris were considered as 

potential contaminants at the former building sites at the south end of Parcel E. Four surface soil 

samples were collected. All of the analytical results can be found in Appendix D. 

Site Investigation Findinns 

; / 

Contamination was investigated by analyzing samples from surface soil in the vicinity of the former 

building sites at the south end of Parcel E for VOCs, SVOCs, and inorganics. The results of these 

analyses were compared with action levels selected from a variety of sources, including background 

levels as discussed in Section 1.8.1.1 and ARARs and SALs from various state and Federal agencies 
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and research institutions. The selection of action levels is discussed in Section 1.6.2.1. Chemicals 

detected in the surface soil samples are listed in Table 6-2. Figure 6-2 shows the location of analytes that 

exceeded action levels and indicate possible surface soil contamination. 

Thallium was detected at all four sample locations in excess of its 5.5 mg/kg action level. However, it has 

been determined that the thallium results from the SI are suspect and will not. be used to drive further 

action. lnorganics detected at concentrations below their action levels including aluminum, barium, 

cobalt, copper, iron, lead, manganese, mercury, vanadium, and zinc. No VOCs or SVOCs were detected 

. in excess of action levels in surface soil at the former building sites at the south end of Parcel E. Acetone 

was the only VOC detected in subzone 1. SVOCs detected at levels below their screening criteria 
I 

including benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, bis(2-ethylhexyl)phthalate, 

fluoranthene, indeno(l,2,3cd)pyrene, and pyrene. 

6.3.3 Conclusions and Recommendations 

Metals, solvents, and fuels from former building operations and demolition debris were considered as 

potential contaminants at the former building sites at the south end of Parcel E. However, thallium was 

the only exceedance. The maximum detection of thallium was used in the estimated risk process as 

described in Section 1.6.2.2. Calculations and estimates can be found in Appendix C, Table C-2. 

Although the maximum thallium concentration detected was indicative of potential noncarcinogenic 

human health risks, the thallium results are suspect and will not be used to drive further action. No other 

chemicals were detected in excess of their action levels. No further action is recommended at subzone 1. 

6.4 SUBZONE 2 (FORMER BUILDING 136) 

The subsections below describe subzone 2, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 2 surface soil. 

6.4.1 Subzone Description 

Debris, lead, metals, solvents, and oils were considered potential soil contaminants at subzone 2 from 
I 

building operations including the Plate and Mold Shop and the demolished Building 136 buried on-site. 

Four surface soil samples were collected from the former location of Building 136. All of the analytical 

results can be found in Appendix D. 

AIK-98-0540 6-4 CT0 0032 



Rev. 1 
12l24198 

6.4.2 Site lnvestiqation Findinqs 

Contamination was investigated by analyzing samples from surface soil in the former location of 

Building 136 for VOCs, SVOCs, and inorganics. The results of these analyses were compared with 

action levels selected from a variety of sources including background levels as discussed in 

Section 1.6.1 .l and ARARs and SALs from various state and Federal agencies and research ,institutions. 

The selection of action levels is discussed in Section 1.8.2.1. Chemicals detected in the surf&e soil. 

samples are listed in Table 6-3. Figure 6-3 shows the location of analytes that exceeded action levels 

and indicate possible surface soil contamination. ‘. 

Two inorganics, arsenic and thallium, exceeded their surface soil action levels. The arsenic exceedance 

(4.5 mg/kg) was in a single sample (SS-02) collected from the eastern corner of subzone 2. Arsenic was 

detected at one other surface soil sample location, but not in excess of its action level. Thallium was 

detected at all four sample locations, but was an exceedance only at SS-02 (6.2 mg/kg). Three SVOCs 

also were detected in excess of their screening values. Benzo(a)pyrene was detected in excess of its 

100 pg/kg screening value at SS-02 (988 l..tg/kg) and SS-01 (225 pg/kg). Benzo(b)fluoranthene and 

indeno(l,2,3-cd)pyrene were both detected at SS-02 in excess of their action levels. SVOCs detec:ted at 

concentrations below their screening criteria included acenaphthylene, anthracene, benzo(a)anthracene, 

benzo(g,h,i)perylene, fluoranthene, fluorene, and pyrene. VOCs detected included acetone, methylene 

chloride, and toluene - none above their action levels. Several inorganics were detected below their 

action levels including aluminum, antimony, barium, beryllium, cadmium, chromium, cobalt, copper, iron, 

lead, manganese, mercury, nickel, vanadiu,m, and zinc. 

6.4.3 Conclusions and Recommendations 

Potential contaminants in soil from building operations at the Plate and Mold Shop and demolished 
I 

Building 136 buried on-site included debris, lead, metals, solvents, and oils. Arsenic, thallium, 

benzo(a)pyrene, benzo(b)fluoranthene, and indeno(l,2,3-cd)pyrene were detected in excess of their 

action levels. Their maximum detected concentrations were used in the estimated risk process as 

described in Section 1.8.2.2. Calculations and estimates can, be found in Appendix C, Table C-2. The 

detected concentrations of benzo(a)pyrene, benzo(b)fluoranthene, and indeno(l,2,3-cd)pyrene were not 

indicative of significant carcinogenic human health risk. Thallium results are suspect and will not be used 

to drive further action. However, the detected arsenic concentration was indicative of potential 

carcinogenic human health risks. Further action is recommended at subzone 2. 
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6.5 SUBZONE 3 (BUILDINGS 102 AND 104) 

The subsections below describe subzone 3, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the St findings for 

subzone 3 surface soil. 

6.5.1 Subzone Description 

Acids, solvents, and fuel from building operations were considered to be potential contaminants at 

Buildings 102 and 104. During the DQO Process, five soil sample locations were placed in subzone 3. 

However, due to the identification of a concrete pad in the area as a former hazardous waste storage 

area, an additional sample location was placed in the subzone. The additional sample was located next 
I 

to the concrete pad. Six surface soil samples were collected from the area around Buildings 102 and 

104. All of the analytical results can be found in Appendix D. 

6.5.2 Site lnvestiaation Findinqs 

Contamination was investigated by analyzing samples from surface soil in the vicinity of Buildings 102 

and 104 for VOCs, SVOCs, and inorganics. The results of these analyses were compared with action 

levels selected from a variety of sources, including background levels as discussed in Section 1.31 .l and 
I 

ARARs and SALs from various state and Federal agencies and research institutions. The selection of 

action levels is discussed in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in 

Table 6-4. Figure 6-4 shows the location of analytes that exceeded action levels and indicate possible 

surface soil contamination. 

Two SVOCs, benzo(a)pyrene and indeno(l,2,3-cd)pyrene, were detected in excess of their action levels, 

100 pg/kg and 1,400 ug/kg, respectively. Benzo(a)pyrene was detected in excess of its action level at 

three sample locations (SS-01, 308 pg/kg; SS-04, 517 ug/kg; SS-06, 190 pg/kg). Indeno(l,2,3cd)pyrene 

also was detected at SS-01 (1,650 ug/kg) in excess of its screening criteria. SVOCs detected below their 

screening values including 1,2,4-trichlorobenzend, 2-methylnaphthalene, anthracene, 

benzo(a)anthracene,’ benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 

fluoranthene, phenanthrene, and pyrene. lnorganics that were detected below the action levels included 

aluminum, barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, thallium, tin, 

vanadium, and zinc. VOCs detected below their action levels including 2-butanone, 2-hexanone, 

acetone, methylene chloride, tetrachloroethene, and toluene. 
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6.53 Conclusions and Recommendations 

Acids, solvents, and fuel were considered potential contaminants in surface soil at subzone 3. Chemicals 

detected in excess of their action levels were analyzed further in the estimated risk process as described 

in Section 1.6.2.2. Calculations and estimates can be found in Appendix C, Table C-2. Concentrations of 

benzo(a)pyrene and indeno(l,2,3cd)pyrene were indicative of potential carcinogenic human health risks. 

Therefore, further action is recommended at subzone 3. 

6.6 SUBZONE 4 (TRANSFORMER SITE NEAR BUILDING 675) 

The subsections below describe subzone 4, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 4 surface soil. 

. -._i* 

6.6.1 Subzone Description 

PCBs were considered to be potential contaminants in soil at the former transformer site near Euilding 

675. Four surface soil samples were collected for analysis. All of the analytical results can be found in 

Appendix D. 
I 

6.6.2 Site lnvestisation Findinas 

Contamination was investigated by analyzing samples from surface soil in the vicinity of the former 

transformer site for SVOCs, PCBs, and inorganics. The results of these analyses were compared with 

action levels selected from a variety of sources, including background levels as discussed in 

Section 1.61 .l and ARARs and SALs from various state and Federal agencies and research institutions. 

The selection of action levels is discussed in Section 1.8.2.1. Chemicals detected in the surface soil 

samples are listed in Table 6-5. Figure 6-5 shows the location of analytes that exceeded action levels 

and indicate possible surface soil contamination. 

A single SVOC, benzo(a)pyrene, was detected slightly in excess of its 100 pg/kg action level at a single 

sample location (SS-04, 110 us/kg). SVOCs detected below their screening criteria included 

1,2,4-trichlorobenzene, fluoranthene, and pyrene. Thallium was detected at all four sample locations, but 

was in excess of its 5.5 mg/kg action level at only two locations. lnorganics that were detected below 

their action levels included aluminum, barium, cadmium, chromium, cobalt, copper, iron, lead, 

manganese, mercury, nickel, silver, vanadium, and zinc. No PCBs were detected in excess of their action 
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levels at the former transformer site near Building 675. A single PCB, aroclor-1260, was detected at two 

sample locations below its action level. 

6.6.3 Conclusions and Recommendations 

PCBs from the former transformer site were considered to be potential contaminants subzone 4. 

However, no PCBs were detected in excess of their action levels in subzone 4. Thallium and 

benzo(a)pyrene were detected in excess of their action levels. The maximum detections of thallium and 

benzo(a)pyrene were used in the estimated risk..process as described’in Section 1.6.2.2. Calculations 

and estimates can be found in Appendix C, Table C-2. The maximum detected concentration of thallium 

was indicative of significant noncarcinogenic human health risks. However, thallium results from this 

study are suspect as described in Section 1.6.2.1 and will not be used to drive further action. The 

detection of benzo(a)pyrene was not indicative of significant carcinogenic human health risks. Therefore, 

no further action is recommended for the former transformer site near Building 675. 

6.7 SUBZONE 5 (FORMER BUILDING SITES NORTH END OF PARCEL E) 

The subsections below describe subzone 5, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 5 surface soil. 

6.7.1 Subzone Description 

Metals, solvents, and fuels from former building operations and demolition debris were considered 

potential surface soil contaminants at subzone 5. Four surface soil samples were collected from the north 

end of Parcel E. All of the analytical results can be found in Appendix D. 

6.7.2 Site lnvesticlation Findinqs 

Contamination was investigated by analyzing samples from surface soil in the northern portion of 

Parcel E - former building sites - for VOCs, SVOC, and inorganics. The results of these analyses were 

compared with action levels selected from a variety of sources, including background levels as discussed 

in Section 1.6.1.1 and ARARs and SALs from various state and Federal agencies and research 

institutions. The selection of action levels is discussed in Section 1.6.2.1. Chemicals that detected in the 

surface soil samples are listed in Table 6-6. Figure 6-6 shows the location of analytes that exceeded 

action levels and indicate possible surface soil contamination. 
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A single SVOC, benzo(a)pyrene, was detected slightly in excess of its 100 ug/kg action level at a single 

sample location (SS-02, 105 pg/kg). SVOCs detected below their screening values included 

1,2,4-trichlorobenzene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, fluoranthene, indeno(l,2,3-cd)pyrene, and pyrene. 

lnorganics that were detected below their action levels included aluminum, arsenic, barium, cadmium, 

chromium, iron, lead, manganese, mercury, nickel, thallium, tin, vanadium, and zinc. No VOCs were 

detected in excess of their action levels. 2-butanone, acetone, methylene chloride, and toluene were the 

only VOCs detected in surface soil at subzone 5. 

6.7.3 Conclusions and Recommendations 

Metals, solvents, and fuels from former building operations and their demolition debris were con:sidered 

potential surface soil contaminants at subzone 5. Chemicals detected in excess of their action levels 

were analyzed further in the estimated risk process as described in Section 1.8.2.2. Calculations and 

estimates can be found in Appendix C, Table C-2. The concentration of benzo(a)pyrene was not 

indicative of significant carcinogenic human health risks. Therefore, no further action is recommended. 

6.8 SUBZONE 9 (BUILDING 103) 

The subsections below describe subzone 9, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 9 surface soil. 

6.8.1 Subzone Description 

Fuel, oils, and PCBs were considered potential contaminants in surface soil at Building 103. These 
I 

contaminants may have entered the soil during Building 103’s use as a Power Plant. Four surface soil 

samples were collected from the vicinity of Building 103. Sample SS-01 was resampled during a second 

sampling effort and the resample was labeled SS-01(R). All of the analytical results can be found in 

Appendix D. 

6.8.2 Site lnvestiqation Findinqs 

/I x. 

Contamination was investigated by analyzing samples from surface soil in the vicinity Building ‘IO3 for 

VOCs, SVOCs, PCBs, and inorganics. The results of these analyses were compared with action levels 

selected from a variety of sources including background levels as discussed in Section 1.8.1.1 and 
I 

ARARs and SALs from various state and Federal agencies and research institutions. The selection of 
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action levels is discussed in Section 162.1. Chemicals detected in the surface soil samples are listed in 

Table 6-7. Figure 6-7 shows the location of analytes that exceeded action levels and indicate possible 

surface soil contamination. 

No inorganics were detected in excess of their action levels. lnorganics detected below their screening 
I 

criteria included aluminum, antimony, barium, cadmium, chromium, cobalt, copper, iron, lead,’ 

manganese, mercury, nickel, silver, thallium, tin, vanadium, and zinc. A number’of SVOCs were detected 

in excess of their action levels in SS-01 but not at SS-01(R). Benzo(a)anthracene (40,100 pg/kg), 

benzo(a)pyrene (31,600 pg/kg), benzo(b)fluoramhene (46,900 us/kg), benzo(k)fluoranthene (20,900 

pg/kg), and indeno(l,2,3cd)pyrene (15,600 us/kg) were all detected in excess of their action levels in soil 

sample SS-01. Other SVOCs detected below of their action levels included 1,2,4-trichlorobenzene, 
I 

acenaphthene, anthracene, benzo(g,h,i)perylene, carbazole, chrysene, fluoranthene, fluorene, 

phenanthrene, and pyrene. VOCs detected below their screening criteria included 2-butanone, 2- 

hexanone, 4-methyl-2-pentanone, acetone, methylene chloride, and toluene. A single PCB, aroclor-1254, 

was detected in excess of its 900 pg/kg action level at SS-01(R) (1,620 pg/kg) and SS-02(R) 

(2,160 ug/kg). There were no other PCBs detected. 

6.8.3 Conclusions and Recommendations 

Fuel, oils, and PCBs were considered potential contaminants in surface soil at Building 103. Several 

SVOCs and a single PCB (Aroclor-1254) were detected in excess of their action levels. Their maximum 

detected concentrations were used in the estimated risk process as described in Section 1.6.2.2. 

Calculations and estimates can be found in Appendix C, Table C-2. Benzo(a)pyrene, 

benzo(b)fluoranthene, and benzo(k)fluoranthene were detected in excess of their action levels and at 

concentrations indicative of potential carcinogenic human health risks. The detected concentration of 

aroclor-1254 also was indicative of potential carcinogenic human health risks. Therefore, due to the 
I 

nature of contamination at subzone 9, further action is recommended. 

6.9 PARCEL E CONCLUSIONS AND RECOMMENDATIONS 

Fuels, oils, metals, solvents, PCBs, and acids were considered to be potential soil contaminants at 

Parcel E during the DQO Process. 

Thallium exceeded its action level at subzones 1, 2, and 4. However, thallium will not be used to drive 

further action as addressed in Section 162.1. Benzo(a)pyrene was detected in excess of its action level 

at subzones 4 and 5. However, these detections were not at concentrations indicative of human health 

risks. Therefore, there does not appear to be significant soil contamination at subzones 1, 4, or 5, and no 
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further action is recommended. Further action is recommended at subzone 2 where a detected 

concentration of arsenic was indicative of potential human health risks. An Interim Removal Action (IRA) 

is recommended at subzone 2 to remove potentially contaminated soil., 

Further action is recommended at the remaining soil subzones (i.e., 3 and 9) due to possible 

contamination -indicated by chemicals detected in excess of their action levels and at leveis which could 

represent human health risks. 2-hexanone was detected in subzones 3 and 9, but not at levels indicative 

of human health risks. However, detections of benzo(a)pyrene and indeno(l,2,3cd)pyrene were 

indicative of potential human health risks at subzones 3 and 9. Subzone 9 (Building 103) had dete,ctions 

of aroclor-1254, benzo(a)anthracene, benzo(b)fluoranthene, and benzo(k)fluoranthene which were 

indicative of potential carcinogenic risks. Due to the nature of contaminants detected in subzones 3 and 

9 further action is recommended. A Supplemental SI should be performed at subzones 3 and 9. This 

Supplemental Sl at Buildings 102, 103, and 104 should focus on confirming the suspected presence of 

contamination under the footprints of the buildings. 
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TABLE 6-l 

PARAMETER GROUPS AND MEDIA OF INTEREST AT TRUMAN ANNEX BUILDINGS 
102,103, AND 104 (PARCEL E) 

NAS KEY WEST 

Subzone 
Subzone 1 

Subzone 2 
Subzone 3 

Subzone 4 

Subzone 5 

Subzone 9 Building 103 1 so 

Notes: 
a Two of the samples in subzone 9 were resampled. 

SO = Surface soil. 

I Parameter Grovp 

BuildinalArea Medium 

104 
Transformer Site near 
Building 675 
Former Building Sites 
North End of Parcel E 

so 

I 
so 

Number 
of 

Locations 
4 

4 
6 

4 

4 

4@) 

VOCs SVOCs lnorganics PCBs Pesticides 

~1 

Subzones 6, 8, 10, and 11 were eliminated from sampling during the DQO Process. 
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TABLE 6-2 

8 

8 
cHEMlcALs DETECTED it4 PARCEL E SUBZONE i SURFACE SOIL 

NAS KEY WEST 

I Location I Parameter I Result I QuaI I 
1 8 

INORGANICS (mglkg) 

. . 

EOl -SS-03 Copper 13 
E01 -SS-04 Copper 1.9 
EOl -SS-01 Copper 1.4 
EOl -SS-03 Iron 889 

t EOl -SS-02 llron I 609 I I 
EOl -ss-04 
EOl -SS-01 
EOl -SS-03 
EOl -SS-02 
EOl -SS-04 

Iron 561 
Iron 70.6 
Lead 51.2 
Lead 47.9 
Lead 3.3 

(EOl -SS-04 (Vanadium I 5.5 I I 

I 

EOl -SS-03 IZinc I 60.8 I 
SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) . 

EOl-5X-03 Benzo(a)pyrene 86.2 
EOl -SS-01 Benzo(a)pyrene 31.3 J 
EOl -SS-03 BenzofbIfluoranthene 92.8 
EOl -SS-01 
EOl -SS-03 
EOl-SS-01 
EOl -SS-02 
EOl -SS-02 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(g,h,i)perylene 
Bis(2-ethylhexyl)phthalate 
Fluoranthene 

I 

44.1 
76.2 
16.4 J 

952 
125 J 

VOLATILE ORGANIC COMPOUNDS @g/kg) 
EOl -SS-01 IAcetone I 31.7 1 J 
EOl -SS-04 (Acetone .29.4 1 J 

Shading indicates a concentration in excess of the selected screening value. 
+ Qualifier @al.) Codes: 

J - The associated value is an estimated quantity. 



TABLE 6-3 

CHEMICALS DETECTED IN PARCEL E SUBZONE 2 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

Location I Parameter I Result 1 QuaI’*) 1 
INORGANICS (mg/kg) 

Location I Parameter I kesult I QuaI 
E02-SS-02 IManaanese 75.9 I 
E02-SS-01 Manganese 22.2 
E02-SS-04 Manganese 21.9 
E02-SS-03 Manganese 14.5 
E02-SS-02 Mercury 0.38 
E02-SS-01 Mercury 0.22 
E02-SS-03 Mercury 0.18 
E02-SS-04 Mercury 0.13 
E02-SS-02 Nickel 14.9 

-. 
E02-SS-04 
E02-SS-01 
E02-SS-02 

Thallium 
Thallium 
Vanadium 

4.8 
4.4 
9.1 

E02-SS-01 
E02-SS-03 
E02-SS-04 
E02-SS-02 

Vanadium 3.4 
Vanadium 2.9 
Vanadium 2.6 
Zinc 314 

E02-SS-01 Zinc 57 
E02-SS-04 Zinc 52.8 
E02-SS-03 IZinc I 34.7 
SEMIVOLATILE ORGANIC COMPOUNbS @g/kg) 

I 1 

E02-SS-02 Acenaphthylene 25.4 J 
E02-SS-02 Anthracene ,190 J 
E02-SS-01 Anthracene 35.1 J 
E02-SS-02 Benzo(a)anthracene 84.8 J 
E02-S!jW’ ‘- Ben~o(@&&nej’~f~ ‘. ,’ ” ’ I ’ :,‘,’ 988 ” I :-:I .‘- 
~O&SS$)1. ,_’ Benzo(a)jjj?#&~‘Z~~.’ ’ :” 225 $I;, 2s:T$sI I, ’ 

E02-SS-04 Benzo(a)pvrene ” 5917 J . ,. . 
E02+&02 : IBenzo(b)fluoranthene 

J 
1,510 ,:‘: 

E02-SS-01 jBenzo(b)fluoranthene 322 
gn 

m 
PC (0’ 
03A 



TABLE 6-3 

5” 
G 

CHEMICALS DETECTED IN PARCEL E SUBZONE 2 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

Location Parameter Result C&al(*) 
E02-SS-03 Benzo(b)fluoranthene 93.6 J 
E02-SS-04 BenzofbWluoranthene 70.1 J 

E02-SS-02 
E02-SS-01 
E02-SS-04 
E02-W-02 
E02-SS-01 

\ r I 

Benzo(g,h,i)perylene 711 
Benzo(g,h,i)perylene 188 
Benzo(g,h,i)perylene 43.8 J 
Fluoranthene 2,220 
Fluoranthene 423 

E02-SS-03 IFluoranthene 127 J 
E02-SS-04 IFluoranthene 101 J 
E02-SS-02 Fluorene 
E02-SS-02: Indeno(l,2,+ccf)pyrene : 
E02-SS-01 Indeno( 1,2,3-cd)pyrene 
E02-SS-02 Pyrene 
E02-SS-01 Pvrene 

36.5 J 
1,470 ‘,, I_ 

446 
2,060 

420 \ 
E02-SS-03 - Pyrene 139 J 
E02-SS-04 Pyrene 109 J 
VOLATILE ORGANIC COMPOUNDS &g/kg) 

3 
d 

Shading indicates a concentration in excess of the selected screening 
value. 
* Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 

8 
w 



TABLE 6-4 

5” 
iG 

CHEMICALS DETECTED IN PARCEL E SUBZONE 3 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

1 Location 1 Parameter I Result 1 QuaI 1 
INORGANICS (mg/kg) 
E03-SS-03 jAluminum 
E03-SS-01 IAluminum 

1 1,425 1 J 
I 809 I 

IAll m-aim wn I 615 I 1-s. I 
VW -- .,., ,* . . ...* . . . . “... 

I 

03-SS-04 IAluminum I 4/u I 

03-SS-02 IAluminum 234 i J 
I RAn I 1 I ,“7” 

19.9 
16.8 
16.2 J 

E03-SS-06 Aluminum 
E03-SS-03 Barium 
E03-SS-04 Barium 
E03-SS-01 Barium 

jE03-SS-05 IBarium 1 12.1 ! I 
E03-SS-02 Barium 
E03-SS-06 Barium 
EO3-SS-04 Cadmium 

11 
33 . 
5 

IE03-SS-03 icadmium I 0.34 I I 
E03-SS-06 Cadmium 
E03-SS-03 Chromium 
E03-SS-04 Chromium 
E03-SS-05 Chromium 
E03-SS-02 Chromium 

1.1 
8.3 
7 
3.7 
3 

E03-SS-06 Chromium 

E03-SS-01 

E03-SS-01 

Iron 

Copper 

E03-SS-04 Iron 

E03-SS-06 Copper 

E03-SS-05 Iron 

E03-SS-03 

E03-SS-02 Iron 

Iron -,--- 

21 

2,250 

12.5 

1,320 

136 

616 

3.655 

357 

J 

J 
IEO~-SS-06 llron 1 3.800 1 I 

? 0 
8 
w 

E03-SS-03 Lead 113.5 
E03-SS-01 Lead 101 
E03-SS-04 Lead 57.2 
E03-SS-05 Lead 56.6 
E03-SS-02 ILead I 22.9 I 
E03-SS-06 ILead 130 



TABLE 6-4 

CHEMICALS DETECTED IN PARCEL E SUBZONE 3 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

Location Parameter Result QuaI 
E03-SS-02 Zinc 10.7 
E03-SS-06 Zinc 336 
SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) 
(E03-SS-02 Il,2,4-trichlorobenzene I 3.7 1 J 1 
EO3-SS-04 P-methylnaphthalene 1,760 
E03-SS-04 Anthracene 283 
E03-SS-01 Anthracene 95.8 J 
E03-SS-04 Benzo(a)anthracene 403 

Z&51 

.-- 

12.1 

I 
266 

288 

1 J 
14.4 J 
14 J 

^^* 

E03-SS-05 Benzo(b)fluoranthene 

t03-SS-06 

E03-SS-02 Benzo(b)fluoranthene 

Benzo(g,n,r)perytene 

E03-SS-04 Benzo(g,h,i)perylene 

E03-SS-02 Benzo(k)fluoranthene 

E03-SS-01 Benzo(g,h,i)perylene 

FlTLSS-OA Chrvsene 

EO&SS i-02 ]Benzo(g,h,i)perylene , . . . 
E03-SS-05 fBenzo(g,h,i)pc ?rylene 
--- -- -- _ , . . . 

:03-SS-06 lChrysene 
3l1~CCAA ~l=ltmranthnrm 

213 1 J 
I 

f03-SS-05 IFluoranthene c 
E03-SS-02 Fluoranthene 
E03-SS-06 Fluoranthene 
E03-SS-01 Indeno(l,2,3-cd)pyrene 
E03-SS-04 Indeno( 1,2,3-cd)pyrene 
E03-ES-05 Indeno(l,2,3-cd)pyrene 

18.3 1 J 
360 I .I I - 

l-65& : . \ ,I 

554 I 
93.7 

E03-SS-05 IToluene 
E03-SS-06 (Toluene 

I 0.6 1 J 
12.1 I 

Shading indicates a concentration in excess of the selected screening value. 
t Qualifier (Qual.) Codes: 

J -The associated value is an estimated quantity. 



TABLE 6-5 

CHEMICALS DETECTED IN PARCEL E SUBZONE 4 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

Location I Parameter I Result I @al(*) 1 
INORGANICS (mg/kg) 

I E04-SS-02 IChromium I 3.1 I I 

E04-SS-02 Iron 563 
E04-SS-01 Lead 132 
E04-SS-03 ILead I 65.9 I E04-SS-04 ’ ’ Benzo(a)p$vene 
E04-SS-04 [Lead 59.3 I E04-SS-04 Fluoranthene 
E04-SS-02 ILead I 41 I 
E04-SS-03 IManoanese 14.3 

Location Parameter Result QuaI 
E04-SS-01 Manganese 10.5 
E04-X-02 Manganese 7 
E04-SS-04 Manaanese 6.8 
E04-SS-04 
E04-SS-01 
E04-SS-01 

Mercury 
Mercury 
Nickel 

0.41 
0.31 
2 

I 

E04-5X-04 Nickel 1.5 
E04-SS-03 Nickel 1.4 
E04-SS-02 Nickel 1.1 
E04-SS-04 Silver 0.81 
E04-SS-02 Silver 0.79 
E04-SS-01 Silver 0.65 
E04-SS-03 Silver 0.58 

E04-SS-01 Thallium 4.8 
E04-SS-01 Vanadium 6.4 
E04-SS-04 Vanadium 3.9 
E04-SS-03 Vanadium 3.6 
E04-SS-02 Vanadium 2 
E04-SS-01 Zinc 206 
E04-SS-04 

t E04-SS-03 
I Zinc 95.9 

I ~~~ I 

IZinc I 39.8 I t 
E04-SS-02 IZinc I 22.6 I I 
SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg) 
IE04-SS-02 Il.2.4-trichlorobenzene I 5.4 1 J I 

J 

” 110 J 
., 150 J 

1 E04-SS-02 IFluoranthene I 11.2 1 J 1 



“>, 

j : 

TABLE 6-5 

CHEMICALS DETECTED IN PARCEL E SUBZONE 4 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

Location Parameter Result QuaI 
E04-SS-04 Pyrene 151 J 
E04-SS-02 Pyrene 11.4 J 
POLYCHLORINATED BIPHENYLS (@kg) 
E04-SS-01 IAroclor-1260 I 26.6 1 J 
E04-SS-03 IAroclor-1260 19.6 1 J 

Shading indicates a concentration in excess of the selected screening value. 
l Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity, 
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TABLE 6-6 

CHEMICALS DETECTED IN PARCEL E SUBZONE 5 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

Location 1 Parameter I Result 1 QuaI 1 
INORGANICS (mg/kg) 

IE05-SS-03 IChromium 4.9 I I 
E05-SS-02 Chromium 4.1 
E05-SS-04 Chromium 3.3 
E05-SS-01 Chromium 2.3 

E05-SS-04 
E05-SS-01 
E05-SS-02 

Manganese 
Manganese 
Mercurv 

E05-SS-04 IMercury I 0.24 I 
E05-SS-03 thnercurv 0.09 I 

t E05-SS-01 IMercury I 0.04 I 

I Location I Parameter I Result I Qual(*’ 
E05-SS-02 Nickel 2.2 
E05-SS-03 Nickel 

tE05-SS-04 
1.6 

I 

[Nickel I 1.25 I .-- 
E05-SS-01 Nickel 0.73 
E05-SS-02 Thallium 4.2 
E05-SS-04 ThaUium 4.05 
E05-SS-01 Thallium 3.2 
E05-SS-03 Thallium 2.5 
E05-SS-02 Tin 4 

tE05-SS-03 (Tin I 2.9 I 
E05-SS-04 Tin 2.05 
E05-SS-02 Vanadium 3.2 
E05-SS-04 Vanadium 2.75 
E05-SS-03 Vanadium 2.5 
E05-SS-01 Vanadium 1.6 
E05-SS-02 Zinc 53.9 

I 

E05-SS-04 Zinc 47.25 I 
E05-SS-03 Zinc 38.5 
E05-SS-01 tZinc I 15 I 
SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg) 



TABLE 6-6 

CHEMICALS DETECTED IN PARCEL E SUBZONE 5 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

Location Parameter Result QuaI 
E05-SS-04 Benzo(b)fluoranthene 69.85 
E05-SS-03 Benzo(b)fluoranthene 20.2 J 
E05-SS-02 Benzo(g,h,i)perylene 87.7 

4 IBenzo(a,h.i)oervlene I 34.65 I J I --_ -- - ,-. .,. _ 
E05-SS-03 IBenzo(g,h,i)perylene 
E05-SS-04 IBenzo(k)fluoranthene 
E05-SS-0: 

10.6 J 
28.55 

2 Fluoranthene 
1 

186 
E05-SS-04 Fluoranthene 54.2 J 
--- -- - 3 Fluoranthene 16.5 J 
E05-SS-02 Indeno(l,2,3-cd)pyrene 140 -_- -- - 

sIndeno(l,2,3-cd)pyrene 98.95 

1 EO&SS-0: 

IPOUNDS (pg/kg) 
I 3.7 1 J 1 3 l2-butanone 

Acetone 
Acetone 
Methvlene chloride 

E05-S: 
E05-S: I 

’ E05-SS-04 1 Methylene chloride 
IhAFIt E05-SS-03 

120 J 
63.65 J 
75.5 I -.- I 

! 19.85 I 1 
,...,.hylene chloride I 18.2 I > IMethylene chloride 11.5 I EO&SS-0; 

E05-SS-04 lTolu&e I 0.495 1 J 1 

Shading indicates a concentration in excess of the selected screening value. 
* Qualifier (Qual.) Codes: 

J -The associated value is an estimated quantity. 



TABLE 6-7 

CHEMICALS DETECTED IN PARCEL E SUBZONE 9 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

I Location I Parameter I Result I QuaI I 
INORGANICS Imcdka) 
IE09-SS-01 IAluminum 1 1,670 I i 
[E09-SS-02 IAluminum ! 430 ! I 
E09-SS-03 IAluminum I 283 1 J 
E09-SS-04 (Aluminum 226 1 J 

IEOS-SS-01 R IAluminum I 910 I I 
IE09-SS-02R /Aluminum I 350 I I 
E09-SS-02 
E09-SS-02 
E09-SS-01 

Antimony 1.4 
Barium 28.2 
Barium 15.3 

IE09-SS-03 IBarium I 13 I I 
9 
I2 

E09-SS-04 Barium 10.6 
E09-SS-02R Barium 25.8 
E09-SS-02 Cadmium 1.2 
E09-SS-01 Cadmium 0.22 

IE09-SS-02R 
I- I I 

ICadmium I 0.7 I 1 

1 E09-SS-02R IChromium I 22.6 1 I 
[E09-SS-02 ICobalt ! 0.89 1 I 
E09-SS-02 
E09-SS-01 R 
E09-SS-02R 

Copper 96.3 
Copper 113 
Coooer 50.1 

IE09-SS-02 
I 
I ’ ’ 

I I 
Iron I 2,520 I 

7 0 E09-SS-01 Iron 1,320 
0 E09-SS-03 Iron 543 J 
E 

I Location I Parameter I Result I C&al’*) I 
1 E09-SS-04 1 Iron I 417 1 J I 
E09-SS-01 R 
E09-SS-02R 
E09-SS-02 

IE09-SS-01 ILead I 37.1 I I 

Iron 2,250 
Iron 4,100 
Lead 118 

E09-SS-03 
E09-SS-04 
E09-SS-01 R 

IE09-SS-02R I Lead I 78.8 1 I 

Lead 33.5 
Lead 26.1 
Lead 127 

E09-SS-02 
E09-SS-01 
E09-SS-03 
E09-SS-04 

IE09-SS-01 R lhnanaanese I 24.3 1 I 

Manganese 15.1 
Manganese 13.9 
Manganese 7.2 
Manganese 5.4 

IE09-SS-02R IManganese I 48.9 1 I 
E09-SS-04 
E09-SS-02 
E09-SS-01 

IE09-SS-03 IMercurv I 0.05 I I 

Mercury 0.75 
Mercury 0.44 
Mercurv 0.08 

IE09-SS-02R INickel I 5 I I 
E09-SS-02 
E09-SS-01 R 
E09-SS-03 
E09-SS-04 

Silver 0.83 
Silver 2.6 
Thallium 4.3 
Thallium 4.3 



TABLE 6-7 

Location Parameter I Result 1 QuaI 
E09-SS-01 IThallium 3.8 I 

1 E09-SS-02 IThallium I 3.4 I I 
E09-SS-01 Tin 3.7 
E09-SS-03 Tin 3.1 
E09-SS-01 R Tin 6.7 

lE09-SS-04 (Tin 2.9 I 
IE09-SS-01 IVanadium I 9.5 I I 
E09-SS-02 Vanadium 9.1 
E09-SS-04 Vanadium 2.5 
E09-SS-01 R Vanadium 9.2 

1 E09-SS-02 IZinc I 321 I I 
E09-SS-01 Zinc 33.9 
E09-SS-01 R Zinc 129 
E09-SS-03 Zinc 21.1 

IE09-SS-04 
I-- I I 

IZinc l 16.8 I I 

CHEMICALS DETECTED IN PARCEL E SUBZONE 9 SURFACE SOIL 
NAS KEY WEST 

PAGE 2 OF 2 

lE09-SS-02R IZinc I 175 I I 
SEMIVOLATILE ORGANIC COMPOUNDS (udka) 

1 E09-SS-04 Il.2.4-trichlorobenzene I 3.9 1 J I 

IE09-SS-04 IBenzo(a)wrene I 21.6 1 J I 

E09-SS-04 Benzo(g,h,i)perylene 19.4 J 
E09SS-01 z’:. Benzo(k)fluoran!hene . : _ 2QIg06 :, t ’ - 

E09-SS-01 Carbazole 2,340 

Shading indicates a concentration in excess of the selected screening value. 
* Qualifier (Qual.) Codes: 

J -The associated value is an estimated quantity. 
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C:\GIS\KEYWESlIBRACSI-PARCEL_E.APR 13-OCT-98 TMH 

TURNING BASIN 

(FORMER LOCATION 
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PARAMETER 

INORGANIC 
Thallium 

ACTION LEVEL 

mglkg 
5.5* 

SOURCE: * EPA, 1998 

LEGEND 

9 SOIL-BORING SAMPLE LOCATION 
- SUBZONE BOUNDARY 

I 
CONTRACT NO. 

SITE INSPECTION REPORT FOR NINE BRAC PARCEL5 

FIGURE 62. SUBZONE 1 SURFACE SOIL SAMPLE 

LOCATIONS AND CHEMICAL EXCEEDANCES 
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C:\GIS\KEYWESlW?ACSI-PARCEL E.APR 13-OCT-98 1 

TURNING BASIN 

1 ORGANICS (ug/kg) 

E03-SS-05 
0 

ORGANICS (ug/kg) 
T Benzo(a)pyrene 

PARAMETER ACTION LEVEL 

ORGANIC 
Senzo(a)pyrene 

Wkg 
100” 

Indeno( 1,2,bcd)pyrene 1400” 

SOURCE: ** FDEP, 1995a and 1996a 

LEGEND 

@ SOIL-BORING SAMPLE LOCATION 
m- SUBZONE BOUNDARY 

I I I/ II 
NO. 

f--A 
DATE 

\\ 
0 50 100 150 Feel 

REVISIONS - 
I 

1 BY 1 CHKD 1 
\ 

APPD REFERENCES DRAWN BY DATE , ~- 
I I I CONTRACT NO. - ___--_ TMH 1S-OCT48 

CHECKED BY DATE -__ 

.--. 

COS’USCHEDAREA 

SITE INSPECTION REPORT FOR NINE ERAC PARCELS 
FIGURE 64. SUsZONf 3 SURFACE SOIL SAMPLE” 

LOCATIONS AND CHEMICAL EXCEEDANCES 
BUILDINGS 102.103, AND 104 - BRAC PARCEL E 

NAW SOUTHERN DIVISION 
NAS KEY WEST, FLORIDA 

7593 

DRAWING NO. 
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E.APR 13-OCT-98 TMH 

PARAMETER PARAMETER ACTION LEVEL ACTION LEVEL 

FDEP, 1995a and 1996a FDEP, 1995a and 1996a 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS 
FIGURE 6-S. SUBZONE 5 SURFACE SOIL SAMPLi. 

LOCATIONS AND CHEMICAL EXCEEDANCES 
BUILDINGS 102,103. AND 104 - BRAC PARCEL E 

NAW SOUTHERN DIVISION 
NAS KEY WEST, FLORIDA 
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C:\GIS\KEYWESlWRACSI-PARCEL E.APR 13-OC :T-l #8 TMH 

2160 

_,,; 

ORGANICS (ug/kg) 
Aroclor-1254 

E09-SS-02 . . E09-SS-03 71 

EOS-SS-01 
103 

ORG,ANICS (ug/kg) 
Aroelor-1254 
Benzo(a)anthracene 

1820 
40100 

Benzo(a)pyrene 31800 
Benzo(b)fluoranthene 48900 
Benzo(k)fluoranthene 20900 . 
Indeno(l,2,3-cd)pyrene 15600 

PARAMETER ACTION LEVEL 

ORGANIC 
Aroclor-1264 

ucdkg 
QOO’* 

Benzo(a)anthracene 1400** 
Benzo(a)pyrene 100” 
Benzo(b)fluoranthene 1400** 
Benzo(k)fluoranthene 14000** 
Indeno(l,2,3-cd)pyrene 1400” 

SOURCE: ** FDEP, 1995a and 1996a 

LEGEND 

l SOIL-BORING SAMPLE LOCATION 
- SUBZONE BOUNDARY 

CONTRACT NO. --__-- 

COST/SCHEDAREA 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS 
FIGURE S-7. SUBZONE 9 SURFACE SOIL SAMPLE .’ 

LOCATIONS AND CHEMICAL EXCEEDANCES 
BUILDINGS 102.103. AND 104 - BRAC PARCEL E APPROVED BY 

DATE 

DATE 
NAW SOUTHERN DIVISION 
NAS KEY WEST, FLORIDA 

- 
DRAWING NO. 
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7.0 TRUMAN ANNEX BUILDING 223 (PARCEL F) : .\. 

7.1 PARCEL DESCRIPTION 

Building 223 (Equipment Repair Shop) (Figure 7-l) is currently used as storage for Port Services. Little is 

known about previous activities in the building; however, the name implies that naval support equipment. 

was repaired at the building. A closed hazardous waste storage area is south of Building 223. Building 

1267 is a closed galley that operated during the 1-960s. Adjacent to Building 1267 was a motor pool that 

operated during the 1950s. 

7.2 INVESTIGATION HISTORY 

This section describes previous and current investigations for the Truman Annex Building 223 Parcel. 

_,- --. 

7.2.1 Previous Investigations 

Existing documents include the USN-NFEC NAS Key West Predraft EBS Truman Annex; Eixcess 

Property (USN-NFEC, 1996a); the USN-NFEC NAS Key West Closure Report on Building 1276 (USN- 

NFEC, 1995); and the USN-NFEC NAS Key West Closure Report on Building 1267 (USN-NFEC, 1996b). 

7.2.2 Current Investigation 

The DQO Process evaluated six subzones for Parcel F. Subzones 2, 4, 5, and 6 were eliminated from 

further evaluation. Two subzones required sampling and analysis under the BRAC SI. The 

environmental medium of each subzone and the parameter groups selected for analysis at each subzone, 

are presented in Table 7-l. Subzone 1 (Former Lube Area) and subzone 3 (Building 223 Equipment 

Repair Shop) were identified as soil subzones. Four sample locations were placed within each subzone 

as shown on Figures 7-2 through 7-3, respectively. Analytical results for samples collected at Parcel F 

were compared to an industrial set of action levels (see Section 162.1). 

Although the BRAC SI Workplan (B&R Environmental, 1998a) describes five groundwater subzones at 

Truman Annex, one at each Parcel (i.e., C, D, E, F? and K), the DQO Process considered the 

groundwater at Truman Annex as’s single unit in the decision-making process. Discussion of sampling 

and analytical results for groundwater at Truman Annex (including Parcels C, D, E, F, and K) are included 

in Section 4.6. The location of four permanent monitoring wells and of a single previously existing 
I 

monitoring well at Truman Annex are shown in Figure 4-5. ,,i “._ 

AIK-98-0540 7-1 C-TO 0032 
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7.3 SUBZONE 1 (FORMER LUBE AREA) 

The subsections below describe subzone 1, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 1 surface soil. 

7.3.1 Subzone Description 
‘. ._ 

Fuels, used oils, solvents, and metals were considered to be potential surface soil contaminants at the 

former lube area from ASTs (east side) supporting former garage facilities in Parcel F. 
I 

Four surface soil 

samples were collected at subzone 1 during the SI field effort. All of the analytical results can be found in 

Appendix D. 

7.3.2 Site lnvesticlation Findinqs 

Contamination was investigated by analyzing samples from surface soil in the vicinity of the former lube 

area for VOCs, SVOCs, and inorganics. The results of these analyses were compared with action levels 

selected from a variety of sources, including background levels as discussed in Section 1.8.1.1 and 

ARARs and SALs from various state and Federal agencies and research institutions. The selection of 
I 

action levels is discussed in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in 

Table 7-2. Figure 7-2 shows the location of analytes that exceeded action levels and indicate possible 

surface soil contamination. 

Two inorganics, arsenic and thallium, exceeded their surface soil action levels. The arsenic exceedance 

(5.2 mg/kg) was in a single sample (SS-04). Arsenic was detected at one other surface soil sample 
I 

location (SS-61). Thallium was detected at all four soil sample locations but was considered to be in 

excess at only two locations (SS-01 and SS-03). lnorganics detected below their action levels include 

aluminum, barium, chromium, cobalt, copper, iron, lead, manganese, vanadium, and zinc. No VOCs 

were detected at the former lube area. A single SVOC, 1,2,4-trichlorobenzene, was detected at a single 

sample location at a concentration below its screening value. 

7.3.3 Conc’lusions and Recommendations 

Fuels, used oils, solvents, and metals from operations were considered to be potential surface soil 

contaminants at the former lube area from ASTs (east side) supporting former garage facilities in 

Parcel F. Two inorganics, arsenic and thallium, were detected in excess of their action levels. The 

maximum detected concentration of arsenic was used in the estimated risk process as described in 
I 

Section 1.8.2.2. Calculations and estimates can be found in Appendix C, Table C-3. The maximum 
I 

AIK-98-0540 7-2 CT0 0032 
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arsenic detection was indicative of potential carcinogenic human health risks, but not of noncarcinogenic 
‘12 

risks. The thallium exceedance is suspect and will not be used to drive further action. However, due to 

the arsenic contamination at subzone 1, further action is recommended. 

7.4 SUBZONE 3 (BUILDING 223 EQUIPMENT REPAIR SHOP) 

The subsections below describe subzone 3, present the contaminants detected, compare the detected. 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 3 surface soil. 

Subzone Description 

Metals, fuels, and solvents were considered potential sources of contamination at subzone 3 from 

Building 223 which was used as an equipment repair shop and a plumbing shop, and from a neighboring 

hazardous waste storage area. Four surface soil samples were collected in the vicinity of the equipment 

repair shop. All of the analytical results can be found in Appendix D. 

7.4.2 Site lnvestiqation Findinqs 

,<..--w Contamination was investigated by analyzing samples from surface soil in the vicinity of Building i!23 for 

VOCs, SVOCs, and inorganics. The results of these analyses were compared with action levels selected 

from a variety of sources, including background levels as discussed in Section 1.61 .I and ARAFls and 

SALs from various state and Federal agencies and research institutions. The selection of action levels is 

discussed in Section 162.1. Chemicals detected in the surface soil samples are listed in Table 7-3. 

Figure 7-3 shows the location of analytes that exceeded action levels and indicate possible surface soil 

contamination. 

One inorganic, arsenic, exceeded its 2.7 mg/kg surface soil action level at two sample locations (SS-03, 

3.2 mg/kg; SS-04, 16.6 mg/kg). lnorganics detected at concentrations below their action levels include 

aluminum, antimony, barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel, silver, 

thallium, vanadium, and zinc. No VOCs or SVOCs were :detected in excess of their action levels. 

Acetone, methylene chloride, and toluene were the only VOCs detected at subzone 3. SVOCs detected 

below their screening criteria, included 1,2,4-trichlorobenzene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, fluoranthene, indeno(l,2,3-cd)pyrene, and pyrene. 

AIK-98-0540 7-3 CT0 0032 
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7.4.3 Conclusions and Recommendations 

Metals, fuels, and solvents from use of Building 223 as an equipment repair shop, and plumbing shop, 

and from a neighboring hazardous waste storage area were considered potential sources of 

contamination at Building 223. A single inorganic, arsenic, was detected in excess of its 3.7 mg/kg action 

level. The maximum detected concentration of arsenic was used in the estimated risk process as 

described in Section 1.8.2.2. Calculations and estimates can be found in Appendix C, Table C-3. The 

maximum detected concentration of arsenic was indicative of potential carcinogenic and noncarcinogenic 

human health risks. Therefore, further action is recommended. 

7.5 PARCEL F CONCLUSIONS AND RECOMMENDATIONS 

Fuels, oils, solvents, and metals were considered to be potential contaminants in soil at Parcel F during 

the DQO Process. An overview of the DQO Process is found in Section 3.0 of the BRAC SI Workplan, 
I 

and subzone-specific criteria are found in Appendix B of the BRAC SI Workplan. Arsenic was detected in 

excess of its action level in both soil subzones. Both detections were indicative of potential carcinogenic 

human health risks and one of the exceedances was indicative of potential noncarcinogenic human 

health risks. Thallium was indicative of potential human health risks in subzone 1 but will not be used to 

drive further action. Due to the nature of potential human health risks in subzones 1 and 3, further action 

is recommended. An interim remedial action is recommended for subzones 1 and 3 to remove 

contaminated soil. 
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.’ TABLE 7-1 
,. -\ 

PARAMETER GROUPS AND MEDIA OF INTEREST AT TRUMAN ANNEX BUILDING 223 (PARCEL F) 
NAS KEY WEST 

Parameter Group 
Number of 

Subzone Building/Area Medium Locations VOCs SVOCs lnorganics PCBs Pesticides 
Subzone 1 Former Lube Area so 4 x X’X 

Subzone 3 Building 223 Equipment so 4 X X X 
Repair Shop 

SO = Surface soil. 

Subzones 2, 4, 5, and 6 were eliminated from sampling during the DQO Process. 

AIK-98-0540 7-5 cl-0 0032 



TABLE 7-2 

CHEMICALS DETECTED 

r: 0 
8 w 

I Location I Parameter I Result I QuaI’*) 
INORGANICS (mdknl 

IFOl-SS-04 IAluminum I 2.000 I 
1 FOl -SS-02 I Al uminum I 513 I 
FOl-SS-01 Aluminum 
FOl -SS-03 Aluminum 
FOl -SS!O4 Arsenic, 
FOl-SS-01 Arsenic 
FOl -SS-04 Barium 
FOl -SS-01 Barium 

497 
320 

5.2 
2.5 
7.5 J 
7.1 J 

FOl -SS-03 Barium 7 1 J 
FOl -SS-02 IBarium I 4.1 1 J 

1 FOl -SS-04 khromium I 6.7 i 
IFOl-SS-01 kobalt I 0.4 I 
IF01 -SS-01 ICoDDer I 3.2 1 
1 FOl -SS-02 ICoDDer I 2 I 
IFOl-SS-04 ICoDDer I 1.8 1 
IFOl-SS-03 ICoDDer I 1.7 I 
IFOl-SS-02 llron I 1,770 I 
IFOI-SS-04 llron I 1,140 I 
FOl-SS-01 
FOl -SS-03 

Iron 439 
Iron 238 

FOl -SS-02 Lead 14.4 
FOl -SS-04 Lead 2.3 
FOl-SS-01 Lead 2.1 
FOl -SS-02 Manganese 13.1 
FOl -SS-04 Manganese 6.3 
FOl-SS-01 Manganese 5.9 
FOl -SS-03 Manganese 3.2 
FO1 -SS-03 Thallium 7.7 
FOl-SS-01 i Thallium 7.4 

N PARCEL F SUBZONE 1 SURFACE SOIL 
NAS KEY WEST 

Location 1 Parameter 
FOl -SS-04 IThallium 

I Reiult 1 QuaI 
5.4 I 

FOl -SS-02 Thallium 4.1 
FOl -SS-04 Vanadium 5.9 
FOl -SS-01 Vanadium 2.9 
FOI -SS-03 Vanadium 2.6 
FOl -SS-02 Vanadium 1.5 
FOl -SS-02 Zinc 17.4 
SEMIVOLATILE ORGANIC COMPOUNDS (wglkg) 
IFOl-SS-01 Il,2,4-trichlorobenzene 1 4.6 1 J 1 

Shading indicates a concentration in excess of the selected screening value. 
* Qualifier (Qual.) Codes: 

J - The associated value is an estkted quantity. 



TABLE 7-3 

CHEMICALS DETECTED IN PARCEL F SUBZONE 3 SURFACE SOIL 
NAS KEY WEST 

PAGE 1 OF 2 

I Location I Parameter I Result I Quai I Location I Parameter Result 1 QuaI 
FO3-SS-01 ILead I 153 I INORGANICS (mdkn) 

FO3-SS-01 Aluminum 792 
F03-SS-04 Aluminum 693 
FO3-SS-02 Aluminum 476 
FO3-SS-03 Aluminum 363 
FO3-SS-01 Antimony 1.6 
F93$9-04‘ : : Arsenic “’ ;’ ._ 16.8 
F03-SS-63 : Arsenic “,: ‘, 3.2 ,; 
FO3-SS-01 Barium 25.6 

I FO3-SS-02 (Barium I 25.2 1 I 

1 FO3-SS-02 1 Lead I 64.6 I I 
~ Lead I 40.2 I I 
Lead 29.4 
,Manganese 55.8 
Manganese 24.1 
iManganese 22.3 
Manganese 7.5 
Nickel 2.9 

l FO3-SS-02 
1FO3-SS-04 
1FO3-SS-01 ,Nickel 

Nickel 
I 2.5 I I 

IBarium 
IBarium 

16.6 I 
I 14.5 

1 FO3-SS-03 
l FO3-SS-02 Nickel I 1.2 ~ l-1 

Silver 0.63 1 FO3-SS-01 
FO3-SS-03 

Cadmium 0.62 
Cadmium 0.3 

1 FO3-SS-01 
l FO3-SS-03 
l FO3-SS-02 
1 FO3-SS-01 

IFo3-ss-iii llron 1 1.960 1FO3-SS-03 

3 
FO3-SS-01 Iron I 1,620 
FO3-SS-03 Iron 1,120 

zz FO3-SS-02 Iron 493 
w 

l FO3-SS-02 



CHEMICALS DETECTED IN PARCEL F SUBZONE 3 SURFACE SOIL 

TABLE 7-3 

NAS KEY WEST 
PAGE 2 OF 2 

Location I Parameter I Result I QuaI 1 

SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 
FO3-SS-01 1,2,4-trichlorobenzene 3;6 J 

FO3-SS-01 Benzo(a)pyrene 44.4 

FO3-SS-04 Benzo(b)fluoranthene 81.9 

FO3-SS-01 Benzo(b)fluoranthene 79.3 
FO3-SS-01 Benzo(g,h,i)perylene 40 

FO3-SS-01 Fluoranthene 56.6 

1 FO3-SS-04 IFluoranthene I 41.11 J I 
1 FO3-SS-03 IFluoranthene I 13.61 J I 
1 FO3-SS-01 llndeno(l,2,3-cd)pvrene I 1081 I 
FO3-SS-01 Pyrene 52.4 

Y 
a, 

FO3-SS-04 Pyrene 51.2 J 
FO3-SS-03 Pyrene 13.3 J 

VOLATILE ORGANIC COMPOUNDS (@kg) 
1FO3-SS-04 IAcetone I 8051 I 
FO3-SS-02 
FO3-SS-02 
FO3-SS-04 
FO3-SS-03 
FO3-SS-01 

Acetone 
Methylene chloride 
Methylene chloride 
Toluene 
Toluene 

19.5 
5.6 
2.7 

0.35 J 
0.34 J 

Shading indicates a concentration in excess of the selected screening value. 
l Qualifier (Qual.) Codes: 

J - The associated value is an estimated quantity. 

? 0 
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8.0 TRlJlilBO POINT PIERS D-l AND D-3 (PARCEL H) 

8.1 PARCEL DESCRIPTION 

Trumbo Point Piers Dl and D3 (Figure 6-l) are two of three original harbor terminal piers constructed in 

1914 by the Florida East Coast Railroad Company. The piers were used by the railroad and P.O. 

Steamship Company as part of an overseas railroad freight car ferry system. The piers were abandoned 

in 1935 after severe hurricane damage. Some ‘tirrie later Pier D3 was used as an oil dock by Orange 
I 

State Oil Company. In August 1942, Pier Dl was purchased by the Navy from Trumbo Point Properties, 

inc. Pier D3 was purchased from Orange State Oil Company in December 1942. The Navy used the 

property in support of various ship and craft operations until the late 1980s. A chain link fence has been 

installed along the length of Pier Dl. The USCG uses the north side of the pier and the Naval Air Warfare 

Center uses the south side (including all buildings and structures). The Navy does not use Pier D3, but 

the USCG uses a fenced portion of the pier, including Building 45. 

8.2 INVESTIGATION HISTORY 

- +.., This section describes previous and current investigations for the Trumbo Piers D-l and D-3 Parcel. 

8.2.1 Previous lnvesticaations 

Existing documents include the USN-NPWC Lead and Asbestos Survey of Trumbo Point Pier (USN- 

NPWC, 1995~); the USN-SUPSHIP Predraft EBS Realignment Parcels (USN-SUPSHIP, 1996), and the 

USN-NFEC Preliminary CAR for Trumbo Point Fuel Farm (USN-NFEC, 199413). No groundwater 

analytical data exist. 

Based on the 1995 inspection performed by the NPWC, both LBP and ACBMs are present in Pier Dl 

buildings. Pier D3 appears to contain numerous areas of LBP, but no ACBMs are associated with current 

facilities, although it is likely that ACBMs have been used and handled there in the past. 

The EBS (USN-SUPSHIP, 1996) documented a number of factors that are potentially helpful in 

characterizing the current physical condition of the site: 

l Although the storage of hazardous or petroleum substances at the site in the past has been 

documented, no visible sheen or discoloration of surface water has been observed. 
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l No stains were obsetved’on site soils, although numerous small stains that appear to be paint- or 

petroleum-related were noted throughout the site facilities. 

l Two oily water flow-through process tanks are located at the northern corner of Pier Dl. The tanks 

.are not used by the present tenant. 

l Pier D3 contains two USTs -- a 550-gallon waste-oil tank and a 250-gallon oily-waste tank. Both 

tanks have been abandoned. The fueling operations and associated piping have also been 

abandoned. 

o The presence of PCBs is not suspected at Piers Di or D3. Transformers at Pier D3 have been 

identified as non-PCB. 

l Although pesticides are commonly used for mosquito and pest control throughout NAS Key West, 

there is no evidence of pesticide misuse at the site. 

8.2.2 Current Investigation 

The DQO Process evaluated six subzones for Trumbo Point Piers D-l and D-3. Subzones 1, 2, 3, 4, and 
I 

5 were eliminated from further evaluation. One subzone within Parcel H required sampling and analysis 

under the BRAC SI. The parameter groups selected for analysis at this groundwater subzone are 

presented in Table 8-l. Four existing groundwater monitoring wells were used as the BRAC SI sample 

locations in subzone 6 as shown in Figure 8-2. Analytical results for samples collected at Parcel H were 

compared to an industrial set of action levels (see Section 1.8.2.1). 

8.i SUBZONE 6 (GROUNDWATER) 

The subsections below describe subzone 6, present the contaminants detected, compare the detected 

concentrations with selected screening values, and provide conclusions on the SI findings for subzone 6 

groundwater. 

Subzone Description 

Solvents and metals were considered potential groundwater contaminants at Parcel H, especially at the 

east end of Pier D-l from potential leaks at an oil-water separator, and from past use of Piers D-l and 

D-3. Four groundwater samples were collected from. permanent groundwater monitoring wells at the east 

end of Pier D-l. All of the analytical results can be found in Appendix D. 
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8.3.2 Site lnvesticlation Findings 

Contamination was investigated by analyzing groundwater in monitoring wells at Parcel H for VOCs and 

inorganics. The results of these analyses were compared with action levels selected from a variety of 

sources, including background levels as discussed in Section 1.8.1 ..l and ARARs and SALs from various 

state and Federal agencies and research institutions. The selection of action levels is discussed in 

Section 1.8.2.1. Chemicals detected in the groundwater sample are listed in Table 8-2. Figure 6-2 shows. 

the location of analytes that exceeded action levels and indicated possible groundwater contamination. 

: 

No chemicals were detected in excess of the screening criteria. 2-hexanone was the only VOC detected. 

Iron, lead, tin, vanadium, and zinc were the inorganics detected at concentrations below their action 
I 

levels. 

Monitoring well MW-42 was not sampled at the time the other samples were taken due to the presence of 

free-product. The NAS Key West Partnering Team subsequently decided to sample MW-42 during May 

1996. No chemicals were detected in excess of action levels. lnorganics detected below action levels 

include aluminum, barium, chromium, copper, iron, lead, manganese, nickel, tin, vanadium, and zinc. No 

VOCs or SVOCs were detected. Free product recovery activities were then conducted at MW-42. The 

monitoring well was visited weekly for 4 weeks from July 22, 1996 to August 12, 1996. The product 

thickness was measured at each visit and an attempt was made to recover product at each visit. Each 

time, the product thickness was too thin to measure. Product recovery attempts resulted in the recovery 

of groundwater mixed with very small quantities of fuel (approximately 1 percent of the total). 

Another groundwater sample was obtained from MW-42 in October 1996. No chemicals were detected in 

excess of action levels. lnorganics detected below action levels include chromium, iron, manganese, 

nickel, vanadium, and zinc. One SVOC, 2-methylnaphthalene, was detected below its action level. 

8.3.3 Parcel H Conclusions and Recommendations 

Solvents and metals were considered potential groundwater contaminants at subzone 6 during the DQO 

Process. An overview of the DQO Process is found in Section 3.0 of the BRAC SI Workpla.n, and 

subzone-specific criteria are found in Appendix B of the BRAC SI Workplan. No chemicals exceeded 

their action levels at subzone 6. Groundwater-to-surface-water migration of contaminants is possible at 

Trumbo Point, especially since groundwater at Key West is shallow. However, ecological receptors are 

not directly exposed to groundwater, and no groundwater thresholds have been developed ba:sed on 

ecological concerns. Therefore, groundwater concentrations of analytes that exceeded action levels and 

had no action levels were compared to surface-water screening values (where applicable) as a 

conservative scenario (e.g., no attenuation or dilution) in accordance with EPA Region 4 (EPA, 1995a) 
I 
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and FDEP (FDEP, 1996b) requirements. 2-hexanone was detected in only one of the monitoring wells 
I 

sampled at Parcel H. Its detected value was 46.6 ug/L. There are no EPA Region 4 nor FDEP ecological 

screening levels for this contaminant (EPA, 1995a; FDEP, 1996b). However, EPA Region 3 BTAG has 

established a screening level of 426,000 ug/L (EPA, 1995b) for 2-hexanone in fresh water (a value for 

saltwater was not available), which was established as the action level. Based on the infrequent 
I 

detection of this contaminant, and the fact that its detected value was well below the available screening 

level, there is no evidence of ecological risks from 2-hexanone in groundwater at Parcel H. 

Monitoring well MW-42 was sampled before and after free-product removal activities. No chemicals were 

detected in excess of action levels in either sample. Therefore, no further action is required at Parcel H. 
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TABLE 8-l 

PARAMETER GROUPS AND MEDIA OF INTEREST AT TRUMBO POINT 
PIERS D-l AND D-3 (PARCEL lyl) 

NAS KEY WEST 

Parameter Croup 

Subzone 
Number of 

Building/Area Medium Locations VOCs SVOCs lnorganics PC& Pesticides 

Subzone 6 Groundwater GW 4@) X X 

Notes: 
a One location was not sampled due to the presence of free product in the well. 

GW = Groundwater. 

Subzones 1, 2, 3,4, and 5 were eliminated from sampling during the DQO Process. 
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TABLE-&2 

CHEMICALS DETECTED IN PARCEL H SUBZONE 6 GROUNDWATER 
NAS KEY WEST 

Location 1 Parameter I Result 1 &al(*) 1 

INORGANIC3 WV 
IH06-MW-422 Aluminum I 645 I 
H06-MW-42’ Barium 15 

H06-MW-422 ‘Chromium 3.1 

lH06-MW-42’ Chromium 2.1 

Copper 5.9 

Iron 486 

Iron 1,010 

Lead 1.5 

Manaanese I 5.4 I 

Manganese 5.4 

Nickel 2 

H06-MW-42’ Nickel 3 I 
H06-MW-422 Tin 25.8 

IH06-MW-42’ Vanadium 3.7 

Vanadium 6.9 

Zinc 33.2 

lH06-MW-42’ Zinc I 37.4 I 

}- 
Iron 506 

Iron 280 

H06-MW-41 Iron 803 

HOG-MW-103 Lead 4.8 

HOG-MW-13 Lead 13.45 

H06-MW-41 /Lead 4.4 

HOG-MW-13 ITin I 44.9 

IH06-MW-41 /Vanadium I 86.2 I I 
HOG-MW-103 Zinc 48.5 

HOG-MW-13 Zinc 58.4 

lH06-MW-41 IZinc I 49.0 I I 
I I I I I 

VOLATILE ORGANIC COMPOUNDS (@L) 

lH06-MW-41 12-hexanone I 48.8 I I 
I 

H06-MW-42’ (2-methylnaphthalene I a.3 1 J 

* Qualifier (Qual.) Codes: 
J - The associated value is an estimated quantity. 
’ Sample Collected 1 O/l 5/98 
2 Sample Collected 5/i 5/98 
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9.0 WATERFRONT MAINTENANCE FACILITIES (PARCEL K) 

9.1 PARCEL DESCRIPTION 

Parcel K (Figure 9-l) includes Buildings 64, 112, 113, and 149. Building ,113 is a Special Forces 
I 

Operations Center (former Paint and Oil Storage). Building 149 is the NAS Key West Port Operations 

(Port Ops) Building (former Gear and Spare Parts Storage). Port Ops provides and maintains boats (less 

than 60 feet) to support naval activities for NAS ‘Key West. The building also includes an active 

hazardous waste storage area. Building 84 is vacant, but it most recently was a Naval Convenience 

Store and formerly was a Transportation Pool. Building 112 is currently a Public Works Warehouse and 

formerly was used as a Submarine Spare Parts Building. Former buildings in the Parcel that have been 

razed include: 

,’ 

l 111 - Paint Shop/former Marine Railway Utilities (pre 1951) 

l 137 - Outside Machine Shop/former Fitting Out Shop (pre 1951) 

l 136 - Central Tool Room/former Galvanizing Shop (pre 1951) 

. 139 - Pipe and Copper Shop 

. 140 - Boiler Shop 

. 141 - Foundry 

. 143 - Lumber Shed 

. 144 - Public Work Warehouse 

. 145 - Patrol Craft (PC) Boat Shop 

. 146 - Experimental Lab 

l 150 - Echo Repeater Shop/former Paint Shop (pre 1951) 

l 153 - Rigger’s Shop/former Cafeteria Annex (pre 1951) 

9.2 INVESTIGATION HISTORY 

This section describes previous and current investigations :for the Waterfront Maintenance Facilities 

Parcel. 

9.2.1 Previous lnvestiqations 

Existing documents include the USN-NFEC NAS Key West Draft EBS Truman Annex Outer Mole Pier 6/ 

Buildings 149, 1374, 4060 (USN-NFEC, 1997); the USN-NFEC NAS Key West Predraft EBS Truman 
I 
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Annex; Excess Property (US’N-NFEC, 1996a); and the USN-NPWC Lead and Asbestos Survey of 

Truman Pier (USN-NFWC, 1996). No soil or groundwater analytical data exist. 

9.2.2 Current lnvestiaation 

The DQO Process evaluated six subtones for Parcel K. Subzones. 4, 6, and, 7 were eliminated from 

further evaluation. Three subzones within Parcel K required sampling and analysis under the BRAC SI. 
I 

The environmental medium of each subzone and the parameter groups selected for analysis at .each 

subzone, are presented in Table 9-1. Subzone 1. (Building 149 Port Operations and Hazardous Waste 
I 

Storage Area), subzone 2 (Remainder Public Works Maintenance Facilities), and subzone 3 (Building 64) 

were identified as soil subzones, and the four sample locations in each subzone are shown on Figures 9- 

2 through 9-4. Analytical results for samples collected at Parcel K were compared to an industrial set of 
I 

action levels (see Section 1.8.2.1). 

Although the BRAC SI Workplan (B&R Environmental, 1998a) describes five groundwater subzones at 

Truman Annex, one at each Parcel (i.e., C, D, E, F, and K), the DQO Process considered the 

groundwater at Truman Annex as a single unit in the decision-making process. Discussion of sampling 

and analytical results for groundwater at Truman Annex (including Parcels C, D, E, F, and K) are included 

in Section 4.6. The location of four permanent monitoring wells and of a single previously existing 

monitoring well at Truman Annex are shown in Figure 4-5. 
I 

9.3 SUBZONE 1 (BUILDING 149 PORT OPERATIONS AND HAZARDOUS WASTE 
STORAGE AREA) 

The subsections below describe subzone 1, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 1 surface soil. 

9.3.1 Subzone Description 

Metals, solvents, fuels, acids, and used oils from hazardous waste storage area activities and handling of 

hazardous materials in Building 149 were considered potential sources of contamination in surface soil at 

Building 149. Four surface soil samples were collected from the vicinity of Building 149 during the SI field 

effort. All of the analytical results can be found in Appendix D. 

9.3.2 Site Investigation Findinqs 

Contamination was investigated by analyzing samples from surface soil in the vicinity Building 149 for 

VOCs, SVOCs, and inorganics. The results of these analyses were compared with action levels were 
I 
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, . 
selected from a variety of sources, including background levels as discussed in Section 1.8.1.1 and 

I 
ARARs and SALs from various state and Federal agencies and research institutions. The selection of 

action levels is discussed in Section 1.8.2.1. Chemicals detected in the surface soil samples are listed in 

Table 9-2. Figure 9-2 shows the sample locations of all surface soil samples collected at subzone ‘I. 

No chemicals. were detected in excess of their action levets in surface soil samples in the.vicinity ,of 

Building 149. Methylene chloride was the only VOC detected in surface soil samples from subzone 1. 

SVOCs detected at concentrations less than their screening criteria included benzo(a)pyrene, 

benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, fluoranthene, indeno(l,2,3cd)pyrene, and pyrene. 

lnorganics detected below their action levels include aluminum, arsenic, barium, chromium, copper, iron, 

lead, manganese, mercury, thallium, vanadium, and zinc. 

9.3.3 Conclusions and Recommendations 
4 

Metals, solvents, fuels, acids, and used oils from hazardous waste storage area and Building 14!3 were 

potential sources of contamination in surface soil at Building 149. However, no chemicals were detected 

in excess of screening criteria. Therefore, there does not appear to be significant contamination in 

surface soil at Building 149 and no further action is recommended. 

9.4 SUBZONE 2 (REMAINDER PUBLIC WORKS MAINTENANCE FACILITIES) 

The subsections below describe subzone 2, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 2 surface soil. 

9.4.1 Subzone Description 

Metals, solvents, fuels, and acids were considered potential sources of contaminants from former building 

uses, former fuel lines, and demolition debris in the remainder public works maintenance facilities. Four 

surface soil samples were collected in subzone 2. All of the analytical results can be found in 

Appendix D. .’ 

9.4.2 Site Investigation Findinas 

Contamination was investigated by analyzing samples from surface soil in the remainder public works 

maintenance facilities area for VOCs, SVOCs, and inorganics. The results of these analyses were 

compared with action levels selected from a variety of sources including background levels as discussed 

in Section 1.8.1.1 and ARARs and SALs from various state and Federal agencies and research 
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institutions. The selection of action levels is discussed in Section 1.8.2.1. Chemicals detected in the 

surface soil samples are listed in Table 9-3. Figure 9-3 shows the sample locations of all surface soil 

samples collected at subzone 2. 

No chemicals were detected in excess of their action levels in surface soil samples in the vicinity of the 

Remainder Public Works Maintenance Facilities. Acetone and methylene chloride were the only VOCs 

detected in surface soil samples form subzone 2. SVOCs detected at concentrations less than their 

screening criteria included 2-chlorophenol, anthracene, benzo(b)fluoranthene, fluoranthene, 

phenanthrene, and pyrene. lnorganics detected below their action levels include aluminum, barium, 

chromium, copper, iron, lead, manganese, mercury, thallium, vanadium, and zinc. 

9.4.3 Conclusions and Recommendations 

Metals, solvents, fuels, and acids from former building uses, former fuel lines, and demolition debris were 

considered potential sources of contamination in surface soil at the Remainder Public Works 

Maintenance Facilities. No chemicals were detected in excess of their action levels. Therefore, there 

does not appear to be significant contamination in the surface soil in subzone 2 and no further action is 

recommended. 

9.5 SUBZONE 3 (BUILDING 84) 

The subsections below describe subzone 3, present the contaminants detected, compare the detected 

concentrations with selected soil screening values, and provide conclusions on the SI findings for 

subzone 3 surface soil. 

9.5.1 Subzone Description 

Metals were considered potential contaminants from Building 84’s use as a transportation pool. Four 

surface soil samples were collected in subzone 3. All of the analytical results can be found in 

Appendix D. 

9.5.2 Site hvestiuation Findinqs 

Contamination was investigated by analyzing samples from surface soil at Building 84 area for inorganics. 

The results of these analyses were compared with action levels selected from a variety of sources, 

including background levels as discussed in Section 1.8.1 .l and ARARs and SALs from various state and 

Federal agencies and research institutions. The selection of action levels is discussed in Section 1.8.2.1. 
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Chemicals detected in the surface soil samples are listed in Table 9-4. Figure 9-4 shows the sample 

locations of all surface soil samples collected at subzone 3. 

Several inorganics were detected in surface soil at subzone 3, but none in excess of their action levels. 

Thqse included aluminum, antimony, arsenic, barium, chromium, copper, iron, lead, manganese, 

mercury, vanadium, and zinc. 

9.5.3 Conclusions and Recommendations 

Metals as a result of Building 84’s use as a transportation pool were considered to be potential sources of 

contamination in surface soil. However, no chemicals were detected in excess of action levels. 

Therefore, there does not appear to be significant contamination in the surface soil in subzone 3 and no 

further action is recommended. 

9.6 PARCEL K CONCLUSIONS AND RECOMMENDATIONS 

Fuels, oils, metals, solvents, and acids were considered potential contaminants in soil at the Waietfront 

Maintenance Facilities during the DQO Process. However, no chemicals were detected in excess of their 

action levels. Therefore, there does not appear to be significant soil contamination at the Waterfront 

Maintenance Facilities and no further action is recommended. 
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TABLE 9-l 

PARAMETER GROUPS AND MEDIA OF INTEREST AT THE WATERFRONT 
MAINTENANCE FACILITIES (PARCEL K) 

NAS KEY WEST 

Parameter Group 
Number of 

Subzone Building/Area Medium Locations VOCk SVOCs lnorganics PCBS Pesticides 
Subzone 1 Building 149 Port so 4 X X X 

Operations and Hazardous 
Waste Storage Area 

Subzone 2 Remainder Public Works so .’ 4 X X X 
Maintenance Facilities 

Subzone 3 Building 84 so 4 X 

SO = Surface soil 

Subzones 4, 6, and 7 were eliminated from sampling during the DQO Process. 
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TABLE 9-3 

CHEMICALS DETECTED IN PARCEL K SUBZONE 2 SURFACE SOIL 
NAS KEY WEST 

Location Parameter 
INORGANICS (mglkg) 

K02-SS-01 Aluminum 
K02-ES-03 1 Aluminum 

Result 1 QuaI 1 

748 1 J 
I 247 I 

K02-SS-02 Aluminum 227 J 
K02-SS-04 Aluminum 118 

IK02-SS-02 IBarium I 13.3 I I 
K02-ES-03 IBarium I 11.7 I 
K02-SS-04 IBarium 8.9 I 

K02-SS-02 
K02-SS-04 
K02-SS-02 

Iron 
Lead 
Lead 

.-_ 
437 

38 
30.1 J 

IK02-SS-03 ILead 19.3 I 
1K02-SS-01 ILead I 9.2 1 J I 
1K02-SS-02 IManaanese I 6.8 I I 
1K02-SS-01 lhnanaanese 1 6 1 1 
I K02-SS-03 IManuanese I 5.7 I I 
IK02-SS-04 IManaanese I 3.7 I I 
lK02-ES-04 IMercurv I 0.34 I I 
1K02-SS-02 IMercurv I 0.15 I J I 
1 K02-SS-03 IThallium I 4.9 I I 
K02-SS-04 
K02-SS-03 

Thallium 4.4 
Vanadium 2.5 

Location ] Parameter 
K02-SS-01 IVanadium 

I Result 1 C&al(*) 
2.2 I 

IK02-SS-02 IVanadium I 1.8 I I 
K02-SS-04 Zinc 24.3 
K02-SS-03 Zinc 22.8 
SEMIVOLATILE ORGANIC COMPOUNDS @g/kg) 

K02-ES-04 2chlorophenol 189 

K02-SS-02 Anthracene 947 
K02-SS-01 Benzo(b)fluoranthene 116 
K02-SS-02 Fluoranthene 4,470 
K02-SS-02 Phenanthrene 2,160 
K02-SS-02 Pvrene 3.340 

J 

K02-SS-04 
K02-SS-03 

I Pyrene 
IPvrene 

I 151 1~ 
80.3 1 J 

VOLATILE ORGANIC COMPOUNDS ludka) 

K02-SS-03 1 Acetone I 
K02-SS-04 1 Acetone 

8.5 I 
4.6 1 J 

K02-SS-02 
K02-SS-01 

Methylene chloride 8.2 
Methylene chloride 1.8 

* Qualifier (Qual.) Codes: ‘, 
J - The associated value is an estimated quantity. 



TABLE 9-4 

‘p 
w 

2 0 
8 
w 

CHEMICALS DETECTED IN PARCEL K SUBZONE 3 SURFACE SOIL 
NAS KEY WEST 

Location 1 Parameter Result 1 Qua1 ( ) 

t Qualifier (Qual.) Codes: 
J -The associated value is an estimated quantity. 

K03-SS-02 Lead 
K03-SS-04 Lead 
KOS-SS-OS Lead 
K03-SS-03 Lead 
K03-SS-04 Manganese 
K03-SS-02 Manganese 
ic;@$SS-Oj fvianganese 
K03-SS-04 Mercury 

49.8 J 
48.9 J 

5.6 J 
0.88 J 

29.4 
7.2 
4.9 
2.6 J 

d 

S$ 
PC 
W’ 
a-\ 
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TURNING BASIN 

NOTE: Them wire no chemical excmdancar 

SITE INSPECTION REPORT FOR NINE BRAC PARCELS 

FIGURE 9-2. SUBZONE 1 SURFACE SOIL 

SAMPLE LOCATIONS 

WATERFRONT MAINTENANCE FACILITIES - BRAC PARCEL K 

NAiY SOUTHERN DIVISION 

NAS KEY WEST, FLORIDA DXAWINO NO. 
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SITE INSPECTION REPORT FOR NINE SRAC PARCELS 

FIGURE 9-3. SUBZONE 2 SURFACE SOIL 

SAMPLE LOCATIONS 

WATERFRONT MAINTENANCE FACILITIES - BRAC PARCEL K 

NAVY SOUTHERN DIVISION 

NAS KEY WEST, FLORIDA 
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A SITE INSPECTION REPORT FOR NINE BRAC PARCELS 

FIGURE 9-4. SUBZONE 3 SURFACE SOIL 

SAMPLE LOCATIONS 

WATERFRONT MAINTENANCE FACILITIES - BRAC PARCEL K 

NAVY SOUTHERN DIVISION 

NAS KEY WEST. FLORIDA 
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APPENDIX A. RESPONSE TO COMMENTS 
,,” 2. 

RESPONSE TO COMMENTS FROM JORGE CASPARY, FDEP 

1. General Comment: It is interesting to note that thallium and no other inorganic constituent has _ 

been detected in soil samples for the majority of the sites described in the referenced docum,ent. I 

recommend that the laboratory data for inorganic constituents be properly reviewed for quality 

assurance and quality control protocols. I also recommend that the Navy considers resampling soil 

at some sites via auger drilling. 

Response: J. Samchuck (TtNUS - Pittsburgh Office Validation Group) revisited several packages 

from the SI data set and verified that the data reported for thallium is correct. He performed a re- 

validation for inorganic data and concluded that there is nothing in the data set that would indicate 

that the results for thallium were inaccurate. However, due to the consistency of the det:ection 

levels and frequency that thallium was detected (70.4%), it appears to be a systematic equipment 

error from the lab. During Supplemental SI field investigations, thallium was not detected in BRAC 

Parcels where it was detected during the SI. The NAS Key West Partnering Team agreed during 

its October 1998 meeting that the thallium detections reported during the Sl are suspect and will not 

be used to drive further action. 

2. General Comment: FDEP concurred with all subzone recommendations. 

Response: Comment noted. 
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RESPONSE TO COMMENTS’FROM M. BERRY, U.S. EPA REGION 4 

1. 

2. 

3. 

4. 

5. 

6. 

Comment: Parcel A, subzones 5, 6, 10 and 11 are recommended for No Further Action (NFA). 

Subzones 4 and 9 are recommended for further action. EPA concurs with these recommendations. 

Response: Comment noted. 

Comment: Parcel A, subzone 1 was recommended for further action based on a single hit of 

dibenzo(a,h)anthracene. Subzone 1 is where telephone poles made of treated lumber were 

formerly stored. Since the finding probably resulted from the telephone poles, the NAS Key West 

Partnering Team has agreed that no further action is warranted. 

Response: Concur. This issue was discussed at the. July 1998 NAS Key West Partnering Team 
1 

meeting as noted. Changes will be made to the applicable text in Section 2 of the report to 

incorporate this change. 

Comment: Parcel A, subzone 7 is recommended for further action based solely on the presence of 

thallium. As agreed to in the July 1998 NAS Key West Partnering Team Meeting, this decision 

should be deferred until we have a better idea of the source of the thallium. 

Response: Further action for Parcel A, subzone 7 was driven by the detection of thallium. See 

response to general comment from FDEP. No further action is needed for this subzone. Text for 

this subzone will be reworded accordingly. 

Comment: Parcel B, subzones 1 and 3 are recommended for NFA. EPA concurs with these 

recommendations. 

Response: Comment noted. 

Comment: Parcel C, subzones 1, 3 and 4 are recommended for further action. EPA concurs with 

these recommendations. 

Response: Comment noted. 

Comment: The draft SI Report recommends an RI for the groundwater at Truman Annex. 

Because the only issue is the phenanthrene hit in KOdMW 1, the NAS Key West Partnering Team 

has decided to explore other avenues of addressing this potential problem. 

Response: Since the delivery of Revision 0, it has been determined that benzene was also 

detected in excess of its action level at K05-MW-01. Section 4.7 (Parcel C and Truman Annex 
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Groundwater) will be reworded to remove the RI and incorporate a recommendation for additional 

activities as determined by the NAS Key West Partnering Team. 

Comment: Parcel D, subzones 1 and 2 are recommended for NFA. EPA concurs with these 

recommendations. 

Response: Comment noted. 

Comment: Parcel E, subzone 5 is recommended for NFA. Parcel E, subzones 2, 3 and 9 are 

recommended for further action. EPA concurs with these recommendations. 

Response: Comment noted. 

Comment: Parcel E, subzones 1 and 4 is recommended for further action based solely on the 

presence of thallium. As agreed to in the July 1998 NAS Key West Partnering Team meeting, this 

decision should be deferred until we have a better idea of the source of the thallium. 

Response: See Comment 4 and response. 

Comment: Parcel F, subzones 1 and 3 are recommended for further action. EPA concurs with 

these recommendations. 

Response: Comment noted. 

Comment: Parcel H, subzone 6 is currently undergoing free product removal from MW-42. MW- 

42 has also been sampled for chlorinated solvents. A decision for further action will await results 

from these two activities. 

Response: Concur. MW-42 was sampled on May 15, 1998. Aluminum, iron, and zinc were the 

only chemicals detected in groundwater at MW-42 (645 ug/L, 1,010 ug/L, and 37.4 ug/L, 

respectively). All detections were well below the applicable screening criteria (37,000 ug/L, 11,000 

ug/L, and 1,100 ug/L, respectively). 2-hexanone was considered as an exceedance in subzone 6 

at Parcel H (MW-41, 48.8 ug/L) in Revision 0 of the SI Report. However, at the July 1998 

Partnering Team meeting, an action level of 4.28E5 ug/kg was approved for 2-hexanone. During 

its October 1998 meeting, the NAS Key West Partnering Team decided to resample MW-42.. This 

groundwater resample was obtained on October 15, 1998, which again detected no chemicals 

above action levels. The NAS Key West Partnering Team concurred that no further action is 

required for the Parcel H groundwater (Parcel H, subzone 6). 
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12. Comment: Parcel K, subzones 1, 2 and 3 are recommended for NFA. EPA concurs with these 

recommendations. 

Response: Comment noted. 
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PART I- WORKPLAN AMENDMENTS AND DEVIATIONS 

The SI field effort for the BRAC properties at NAS Key West, Florida was conducted November, 1997 to 

March, 1998. in accordance with the SI Workplan for Ten BRAC Properties Naval Air Station Key West, 

Florida (B&R Environmental, 1998a). In several instances, the SI Workplan required changes based on 
I 

existing field condition/technical decisions in order to meet project objectives. These deviations from the 

workplan are described below. 

1. Use of polyethylene tubing 

Polyethylene tubing was used to sample permanent wells at Truman Annex during groundwater 

screening sample collection. Teflon tubing that meet the cleaning specifications was not received in time 
I 

to sample these wells. 

2. MW-26 was resampled 

MW-26 was resampled after Teflon tubing meeting the cleaning specifications was received. Analytical 

results from the resample [MW-26(R)] were used as the basis for discussion in Sl results and 

conclusions. 

3. Coring/logging not necessary on all groundwater screening samples 

Coring/logging was not performed on all groundwater screening samples. It was performed on a 

sufficient number of samples in a given area to adequately establish the depth to the water table <and the 

local lithology. Coring itself does not slow the Direct Push Technology (DPT) process, however it does 

create the need for additional decontamination, which requires additional time. 

4. Sample E07-GS-01 was removed and replaced with F07-GS-10 

Concrete was encountered at 2 feet while the DPT rig was pushing sample E07-GS-01. This sample 

location was moved across park road into Parcel F in order to maintain groundwater screening coverage. 

The new sample location was named F07-GS-10. 
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5. Samples E07-GS-86,07, and 08 were renamed E07-MW-27,26, and 22, respectively 

Existing wells were located at the originally intended site of the screening samples. The wells were 

sampled rather than have the DPT rig push new holes and install temporary wells at these locations. 

Sample names were changed to correctly identify the wells sampled. 
I 

6. VOCs and SVOCs were added to the soil samples in Truman Annex DRMO Waste Storage 

Area (Parcel C) subzone 4 

Hydraulic fluid stains were observed on the pavement at the site, establishing a possibility for 

contamination other than metals. Samples were analyzed for VOCs and SVOCs to determine if 

contamination exists. 

7. Samples added to subzones 3 and 4 at Truman Annex DRMO Waste Storage Area (Parcel C) 

While in the field, the NAS Key West Partnering Team decided to add four soil samples to subzones 3 

and 4 based on the potential re-use of this site as a day-care center. Due to the increased possibility of 

soil contact based on this scenario additional sampling was considered necessary to ensure total 

coverage. 

8. Storage areas for IDW 

Aqueous IDW for all Truman Annex sites was stored at Building 223 based, where access to the drum by 

the public was restricted. The IDW generated at the interior sites was stored at Hawk Missile Site 

Building 6532. Every effort was made to segregate IDW by Parcel. However, many partially filled drums 

would have resulted from strict segregation. The contents of all drums were carefully documented. In 

addition, it was not practical to segregate DPT decon IDW by Parcel. 

9. Hand auger Truman Annex Buildings 102,103, and 104 (Parcel E) subzone 4 samples 

Because of the proximity of active transformers at this location, caution seemed advisable to ensure the 

safety of the field team. The field crew did not use DPT to collect these soil samples. Hand auguring was 

employed as the sample method.’ 
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10. Hand augering a single soil sample in Hamaca Hawk Missile Site (Parcel A) subzone 7 

Hand augering was used to collect one soil sample in subzone 7. The sample location was not 

accessible to the DPT rig. 

11. Sample’ F07-GS-10 was not analyzed for inorganics 

Due to a labeling error, the sample (F07-GS-10) could not be distinguished from an extra volume pulled 
.I 

from a different location. The temporary well screen was removed before the discovery of this error; 

therefore, another sample could not be collected. 

12. Hamaca Hawk Missile Site (Parcel A) subzone 1 was divided 

A significant portion of the original subzone 1 had standing water during the initial field visit. The portion 
I 

of Parcel A subzone 1 inside the fence line was underwater and displayed mangrove growth, 

demonstrating that inundation is not infrequent or transitory. Therefore, that portion was included in 
I 

subzone 9, the sediment subzone and four additional sediment samples were located there. Subzone 1 

became only the portion outside of the fence and four soil samples were collected there. 

13. Preservative rinsed out of VOC groundwater sample bottles 

The VOC groundwater samples collected during February 1998, effervesced because of the interaction of 

CaC03 in the groundwater and the HCI preservative, creating a headspace within the sample bottles. On 

February 23, 1998, B&R ‘Environmental field personnel discussed this with the laboratory who 

recommended that the sample bottles be rinsed with groundwater from the well to be sampled to remove 

the preservative prior to sample collection. Removing the preservatives decreased the holding time from 

14 to 7 days. All permanent monitoring wells sampled after February 23, 1998, were treated in this 

manner. 
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SUBZONE 1 
(GRYZNASZNl) 
SURFACE SOIL 



,. 2.. 

Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC29803 (603) 6497%3 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (603) &C-&E-i 

Sample Name: AOlSS41 

Zone: A - Hawk Missile Site 

Project: NAS Kev West BRAC SI Project Number: 7593 

Subzone: _ERYZNA-SZNl 

Airbill No: Labofatory: m 

r 
Type of Sample: I 

d Low Concentration 1 
s High Conbentratlon 

FID Reading: 0 j?qMr d i Grab 

Sampie Color: 1 1 
vurh?lr m cllL-&w 

r Composde - 
- 

-1’ I 
9 Grab-Composde I 

Sample Description: 

t-aL4nc L.awy-=ihL~ 
I 

MS/MD: YES: q NO q 

If Sample Location was Changed from that Designated in the Worirptan, The Rationale is Prbvided Here. along with a 
the New Location: 

Observations/Notes: 

ANALYW 

TCL VOCs (HCL Preservative): YES: q NO 0 

TCL PESTS: YES: 

TCL PCBs: YES: q NO q 
TAL Metals + Tir! (HN03 Presewatiie): YES: q NO q 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number. 

Bottle Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trawl Ridge Road Akn, SC 29803 (803) 649-7963 Fax: (803) 642&$54 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOlSSO3 Pqect: NAS Kev West BRAC St Project Number: 7593 

Zone: A - H&k Missile Site Subzone: GRYZNA-S7~1 

Airbill No: bboratory: w 

Sample Date: ir &MC 47 

Sgmple lime: WIN 
Sample Depth (ff): O-2’b-g 

FID Reading: o&-w 

Sample Color: 
I I 

\Ni+cn 7-b CRtih 

Sample Description: 

Type of Sample: 

Duplicate ID: 7 Composrte -- 
Not Applicable 5 Grab-Composite 

1 

MS/MSD: YES: 0 NO q I 

I If Sample Location was Changed fmm that Designated in the Workplan, The Rationale is Provided Here, along with a Desctiptlon of 
the New Location: 

Ibsen&ions/Notes: 

ANALYSES; I 
TCL VOCs (HCL Preken@ive): YES: q NO 0 

TCL SVOCs: YES: q NO c] 

TCL PESTS: YES: 0 NO q 
TCL PcBs: YES: a NO q 

TAL Metals + Tin (HN03 Preservative): YES: q NO D 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Eoffle Lot Number: 

Bottle Lot Number: 

Sampled By: &I+ Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (=I MJ-7963 Fax: (803) 642-8-6~ 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOlSSOI 

Zone: A - H&k Missile Site 

Project: NAS Kev West BRAC SI Project Number 7593 

Subzone: <;RYZNA-SZNI 

Airbill No: Laboratory: m 

Sample Description: 
rn.JVz-nL wup&pld~ MSIMSD: YES: q NO @ 

1 

If Sample Location was Changed ’ 
the New Location: 

2sigMted in the Workplan, The Rationale is Provided Here, along with a Descnphon of 

)bservatrons/Notes: 

ANALYSES; I 
TCL VOCs (HCL Preservative): 

TCL SVOCs: 

TCL PESTS: 

TCL PCBs: 

TAL Metals + Tin (HN03 Preservative): 

YES: aNO0 

YES: @ NO 0 

YES: q NO q 
YES: q NO q 
YES: q NO q 

Bottle Lot Number: 

Bottle Lot Number. 

Bottle Lot Number: 

Boffle Lot Number: 

Bottle Lot Number: 

Sampled By: e?w Signature(s): l5$9I&m L&&L- 



SUBZONE 4 
(GRYZNASZN4) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 649-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax. (803) 6424~54 

Sample Name: AOISSOl Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: A - Hawk Missile Site Subzone: QWZNA-SZN4 

Airbill No: Labolatory: w 

Sample Date: 1 Z l2& 4 )- 

Sample Time: W,Q 

Sample Depth (t’t): 04’ R6-5 

FID Reading: 0 pp 
I I 

I 
I 
I 

Type of Sample: 

*A* 6z! Low Concentratron 

! a,High Concentralion 

Sample Color: g&&/d (AL&C& orCG-Rd(C A& I Puplicate ID: II 
@Grab : 

7 Composrte - 

Lfvtlw/cem b&Lnc LAbaQLC11@ 
Not Applicable 11 12 Grab-Composite 

Sample Descnption: 

A-A3d 
MS/MD: YES: q NO q I 

I 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

IbsetvationsINotes: 7 

ANALYSES: -1 
TCL VOCs (HCL Preservative): YES: m NO 17 Bottle Lot Number: 

TCL SVOCs: YES: m NO n Bottle Lot Number 

TCL PESTS: YES: m NO R 

TCL PCBs: YES: i=j NO a 

. Metals + Tin (HN03 Preservative): YES: q NO 0 

--.. - _-. ..-...--.. 
Bottle Lot Number 

Bottle Lot Number: 

Bottle Lot Number: 

Sampled By: Signature(s): 

,. -_ 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 ww 649-7963 

SURFACE SOIL SAMPLE LOG SNEET 

Fax: (603) 6424454 

Sample Name: AMSS-I)P 

Zone: A - H&k Missile Site 

Project: NAS Kev West BRAC SI 

Airbill No: Laboratory. u 

Sample Date: r2 bETc q?- 

Sample lime: 6 401’ 
Sample Depth (ft): 0 d 1 ’ &k( 

FID Reading: kc &w- 
Sample Color: 13-d kg.44~~ h?*hlrc tics 

Type of Sample: 

Low Concentfatlon 

z High Concentidtion 

!d Grab 

2 Composrte 

z Grab-Composite 
Il. I 

Sample Description: 

k&M? 
MS/MD: YES: q NO @ 

1 

Project Number: 7593 

S&zone: GRMNA-SZN4 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Descnption of 
the New Location: 

ObservatlonslNotes: 

I 

ANALYSFS; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: q NO 

x 

Bottle Lot Number: 
TCL PESTS: YES: q NO X Bottle bt Number: 

TCL PC&i: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: a NO q Bottle Lot Number: 

1 

Sampled By: Signature(s): 



,_ ’̂ -, 

Brown & Root Environmental 
900 Trawl Ridge Road Awn, SC 2seu3 wa 64!J-7963 Fax: (633) 6428154 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AO4-SSJJ3 

Zone: A - H&c Missile Site 

Airbill No: 

Project: NAS Kev West BRAC SI 

Laboratory. Eu. 

Project Number 7593 

Subzone: GRYZNA-SZN4 

Sample Date: 11 blk 9+ Sample Method: 

Sample Time: OfjS3 
Sample Depth (ft): 0 c 2’ b6< 

FID Reading: o-- 

Sample Color: I 

Type of Sample: 

d Low Concentration 

z High Concentration 

‘&fGrab 

z Composite 

g Grab-Composite 
- 

Sample Description: 
&!it+c I~v-~-%L, 

w-J lcr*d w&4 $44 

MSIMSD: YES: 0 NO @ 
I 

” 
If Sample Location was Changed from that DcJignated in the Workplan, The Rationale is Prcrvided Here, along with a Description of 
the New Location: 

Observations/Notes: 

ANALYSPS; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCLSVOCs: YES: X NO 

BS 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle iot Number. 

TCL PC&: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO c] Bottle Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Allen, SC 238a3 (W 64Q-7963 Fax: (803) 642-8454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: A044SM 

Zone: A - H&k Missile Site 

Proje& HAS Kev West BRAC SI Project Number: 7593 

Subzone: GRYZNA-SZN4 

Airbill No: -0ry: GEL 

Sample Date: lZ wc4+ 

Sample lime: &m-s- 

Sample Depth (ff): b- c’ rgi-5 

FID Reading: -e,/+ 

Sample Color: &fpJhi /R&IL 8ai’C 

&Jr3 Wlhflf/olYm+ ODLlnc 

Sample Description:. L-mmIJNd 

SamDIe Method: I Type of Sample: 

&&+ Low Concentration 

0 High Concentration 

68 , Grab 

3 Composde 

Not Applicable cj Grab-Composite 

MSIMSD: YES: q NO q I 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Descnption of 
the New Location: 

Observations/Notes: 

ANALYSFS: 

TCL VOCs (HCL Presetwtii): YES: a NO 0 

TCL SVOCs: YES: q NO q 
TCL PESTS: YES: 0 NO q 

TCL PCBs: YES: q NO @ 

rAL Metals + Tin (HN03 Preservative): YES: q NO q 

Bottle Lot Number: 

Bottle Lot Number. 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

, 

ampled By: Signature(s): 



SUBZONE 5 
(GRYZNA-SZNS) 
SUiiFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (8u3) 649-7963 Fax: (803) 8428351 

, SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOSSS41 Projeot: NAS Key West BRAC SI Project Number: 7593 

Zone: A - Hawk Missile Site Subzone: GRYZNA-SZNS 

Airbill No: Laboratory: w 

Sample Date: 11 bl?;C”i+ Samole Method: 

Sample Time: Itid Low Concentratron 

Sample Depth (ft): 0 - 2’ 9w\ 

FID Reading: zo pp- 

Sample Color: 

Sample Description: 
u&J nc LI kvlGGw 46 MSIMSD: YES: q NO a 

srrc-4 mfl 
I 

r 
If Sample Location was Changed from that Designated in the Workplan. The Rationale is Provided Here, along w&h a Descnption of 
the New Location: 

Observations/Notes: 

TCL VOCs (HCL Preservative): 

TCL SVOCs: 

TCL PESTS: 

TCL PCBs: 

TAL Metals 4 Tin (HN03 Preservative): 

YES: 

YES: 

YES: 

YES: 

YES: 

NOtI 
NO 

s NO X 

NO q 
No q 

Sampled By: b Signature(s): 

ANALYSES; 

Bottle Lot Number: 

Bottle Lot Number: 

Baffle Lot Number: 

Bottle Lot Number: 

- 

Bottle Lot Number: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29805 (e.03) 64%7g63 Fax: (803) 642445.4 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOSSS-02 

Zone: A - Hawk Missile Site 

Airbill No: 

Project: NAS Kev West BRAC Sl 

Laboratory: m 

Project Number: 7593 

S&zone: GRYZNA-SZNS 

Sample Date: 1 I WC G, 3- 

Sample Ttme: boy 

Sample Depth’(R): P-2 ’ w\ 

FID Reading: 2 f>DvL 

Sample Color: I t 

l+vtilTl? w c/v-.. 

Sample Description: 

bDL1 n c C~w?Wnl~ 

Type of Sample: Sample Method: _. 
Low Cohceritration 

m High Concentration 

d Grab 

7 Composite - 

D Grab-Composite 
, 

MSIMSD: YES: q NO q 
I 

If Sample Lo&On was Changed from that Designated in the Workplan, The Rationale is Prowled Here, along with a Description of 
the New Location: 

)bservations/Notes: 

ANALYSES; 1 
TCL VOCs (HCL Preservar TCL VOCs (HCL Preservative): YES: q NO c] Bottle Lot Number: I 

TCL SVC TCL SVOCs: YES: B NO q Bottle Lot Number: 
TCL PU TCL PESTS: YES: 0 NO q Bottle Lot Number: 

TCL P( TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservat TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 
I 

Sampled By: k Signature(s): N/lau-a- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 642-864 

Sample Name: AOSSS-03 Project: NAS Kw West BRAC Sl Project Number: 7593 

Zone: A - H&k Missile Sic S&one: SRYINA-SZNS 

Airbill No: Labmtory gj& 
, I -- 
1 Sample Date: II Q&cG1+ Sample Method: 

Sample Time: I6 I.\’ OPT 

Type of Sample: 

d I Low Concentration 

.m High Concentration 

6d Grab 

fi Composrte 

f Sample Location Was Changed from that Oesignated in the Workplan, The Rationale is Provided Here, along with a Description of 
he New Location: 

Ibsen&ions/Notes: 

ANALYSFS; 

TCL VOCs (HCL Preservative): YES: q NO q 
TCL SVOCs: YES: 

TCL PESTS: YES: 

TCL PC&: YES: q NO q 
TAL Metals * Tin (HN03 Preservative): YES: q NO •. 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lof Number: 

Bottle Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Ahen. SC 2980 P) MS-7963 Fax: (803) 632&s-1 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOSSSJJ4 

Zone: A - Hawk Missile Site 

Project: NAS Key West BRAC SI Project Number: 7593 

Subzone: v 

Airbill No: 

Sample Date: /I WC 9p 

Sample Time: u4\y 

moratoryI m 

Sample Depth (ft): o- 2’ Q&4 

FID Reading: 0 bh.L- 

I Sample Color: 

Sample Description: I OOIA Rc L/twmdlg 
1 

I 
I 

t 

Not Applicable 0 GrabComposite 
J 

MSIMSD: YES: a NO q I 

If Sample Location was Changed from that Designated in the Workpbn, The Rationale is Provided Here, along with a Descriptron of 
the New Location: 

Observations/Notes: 

r 
ANALYSFS; 

TCL VOCs (HCL Preservative): YES: B NO 0 aotue Lot Number. 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: 88 

Bottle Lot Number: 

NO X Bottle Lot Numtnx 

TCL PC&: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Sampled By: bw Signature(s): @3wbwi- 



SUBZONE 6 
(GRYZNASZN6) 
SUReACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29BO3 wa Hw963 Fax: (603) 64za@% 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOGSSOl 

Zone: A - Hawk Missile Sit6 

Project: NAS Kev Weet BRAC Sl Project Number: 7593 

Subzone: SRYZNA-SZNG 

Airbill No: labolatory: m 

Sample Date: 11 brJc4? 

Sample lime: 012i7 

Sample Depth (ft): fl-4’46) 
FID Reading: d Pp+ 

Sample Color: I’ 

wls-12-l v clwn, 

Sample Description: 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Descnption of 
the New Location: 

Observations/Notes: 

1 

ANALYSFS; I 
TCL VOCs (HCL Preservative): YES: q NO c] Bottle Lot Number: 

TCLSVOCs: YES: X NO 

BEI 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YiS: c] NO @ Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 
J 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (Bm) 64g-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) &z-&454 

Sample Name: A06SSQ2 Project: .NAS Kev West BRAC SI Project Number 7593 

Zone: A - Hawk Missile Site Subzone: GRYZNA-SZN6 

Airbill No: labnatolyI a 

Sample Date: ff b?ktik 

Sample Time: 04 hF 
‘Sample Depth (R): 0 - 2. r Qk < 

FID Reading: !7 tw- 
Sample Color: 

bJwf2 +P c&3- I JIuDlicate ID: 

Not Applicable 

Type of Sample: 

d Low Condentration 

.ia High Con&i&ion 

d Grab 

a Composite 

n Grab-Composite 
1 

- 

Sample Dascription: 
ml/r RL LL-lr?nd M!UMSD: YES: [7 NO q 1 

If Sample LocatiOn was Changed fmm that Designated in the Workplan. The Rationale is Provided Here, along with a Description of 
the New Location: 

)bservations/Notes: 

J 

ANA1 YSES; 

TCL VOCs (HCL’ Preservative): YES: q NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: BB 

Bottle Lot Number. 

NO X Bottle’Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: @ NO q Bottle Lot Number. 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (sr#) ~7963 Fax: 0303) 6428454 

SURFACE SOIL SAMPLE LOG SHEET . 

Sample Name: AOGSSO3 

Zone: A - Hawk Missile Siie 

Project: NAS KCU West RRAC SI Pmject Number-z 7593 

Subzone: @ivzNA-SZNS 

Airbill No: 

Sample Date: 

Sample Time: 

Sample Method: 

I Duolicate ID: 

Not Applicable -. I 

Type of Sample: 
I 

62 Low Concentration 

c] High Concentration 

d I Grab 

2 Composite 

g Gab-Composite 

Sample Description: 

If Sample Locatton was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Descnption of 
the New Location: 

1 

-j 
Observations/Notes: 

1 -I 
I MALYSES; 

TCL VOCs (HCL Preservatiie): YES: q NO 0 

TCL SVOCs: YES: 

TCL PESTS: YES: 

TCL PCBs: YES: 0 NO m 

TAL Metals + Tin (HN03 Pteservatiw): YES: @ NO q 

Bottle Lot Number: 

I Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottte Lot Number: 

Sampled By: bw Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken,sc29603 wJ4 649-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Faw: (tUx3) 6428454 

Sample Name: AOGSSd4 

Zone: A - Hawk Missik Site 

Project: BAS Kev West BRAC Sl Project Number: 7593 

SUbzone: GRYZNA-SZN6 

Airbill No: biboratory: w 
r 
Sample Date: I( oer,qy Type of Sample: 

Sample Time: om< 
I 

d Low Concentration 

Sample Depth (ft): O’2 9J5 
FID Reading: ow- 

1, - 
Sample Colw: 

I 

whlx7b a%!-&- 

e, EI.I.r 

Sample Description: 

vwn~ LiwtF\p& MSIMSD: YES: 0 NO @ 
I 

If Sample Location was Changed from that Designated in the Worttplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

I 
0 bservations/Notes: 

I 

N’JALYSES; 
TCL VOCs (HCL Pmwvative): YES: a NO q Bottle Lot Numbec 

TCL SVOCc YES: X NO 

TCL PESTS: yES: 88 

Bottle Lot Number. 

NO X Bottle Lot Number 

TCL PCBs: YES: 0 NO a Bottle Lot Numbs 

TAL Metals + Tin (HN03 Pmservative): YES: a NO q Bottle Lot Number. 

Sampled By: Signature(s): 



-. . 

SUBZONE 7 
(GRYZNASZN7) 
SURFACE SOIL 



;- “LI 

Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (Bo3) 6497963 Fax- (80316.2&.% 

-3 SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOTSSJM 

Zone: A - Hawk Mile Sic 

Airbill No: 

Project: NAS Kev West BRAC St 

lAloratory-: gl 

Project Number: 7593 

Subzone: GRYZNA-SZN7 

Sample Color: 
- I 

L&ftT 7-u CIiYYt4C II Duplicate ID: 

Not Applicable 

-rype of Sample: 

MSMSD: YES: 0 NQ q 1 

If Sample Location was Changed from that Designated in the Workplan. The Rationale is Pfovided Here, along with a Ilescnptlon of 
the New Location: 

ANALYSES: 

J 
TCL VOCs (HCL Preserv 

TCL SV 

TCL PESTS: YI 

Btlle): YES: 0 NO q Bottle Lot Number: 

‘OCs: YES: q NO 

ES: 0 NO X B 

Bottle Lot Number: 

Bottle Lot Number: 

TCL P&s: YES: q NO q 
TAL Metals + Tin (HN03 Preservative): YES: q NO 0 

Bottle Lot Number: 

Bottle Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) -7963 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: A07SS02 Protect: NAS Kev West BRAC SI 

Zone: A - Hawk Missile Site 

Airbill No: IAmatory: g& 

Sample Date: 12 hdL.tt 
Sample Time: q Z\’ 

Sample Depth (ft): 6- 2 ’ Q-c 
FID Reading: 0 pp6 

Sample Color: 
I ( 

v+Jl+lW I-D w-e- 

Project Number: 7593 

Sukuone: GRYZNA-SZN7 

Type of Sample: 

Sample Descnption: 
Gvh l-l L Cl vu r&mLg MS/MSD: YES: j-J NO q I 

If Sample Location was Changed from that Designated in the Workptan. The Rationale is Provided Here, along with a Descnptlon of 
the New Location: 

Observations/Notes: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: q NO q Bottle Lot Number: 
TCL PESTS: YES: 0 NO q Bottle Lot Number: 

TCL PCBi: YES: H NO q Bottle Lot Number: 

TAL Metals + Tm (HN03 Preservative): YES: q NO 0 Bottte Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmentd 
BOO Trail Ridge Road Aiken. SC 29803 WI -7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) tXi=&.% 

Sample Name: AOfSSO3 Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: A - Hswk Missile Site subzorbe: ,GRYZNA-SZN7 

Airbill No: LabQrdtofy: m 

/ Samde Method: 

‘DDPT 
!w Auger 

II HSA 

i 
Type of Sample: 

, r d ! Low’ Concentration 

lf Sample Location WifS Changed from that Destgnated in the Wo&ptan, The Ration&e is Pmv&r.t Here, along with a [)escnptlon of 
the New Location: 

ObservattontiNotes: 

ANALYSF,S: 

TCL VOCs (HCL Preservative): YES: 0 NO q Bottli Lot Number: 

TCLSVOCs: YES: Bottte Lot Number: 
TCL PESTS: YES: Bottle Lot Number: 

TCL PCBs: YES: q NO j--J Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatiie): YES: q NO 0 Bottle Lot Number: 

Sampled By: FM H &76f% 
1 

Signature(s): <? -/$&w.) 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: AOISS4U 

Zone: A - Hawk Missile Site 

Project: NAS Kev West BRAC SI Pmject Number: 7593 

Subzone: GRYZNA-SZN7 

Airbill No: LaboratoryI g& 

Sample Date: (2 Mcq?- 

Sample Time: 084J 
Sample Depth (t?): 0 - [ ’ 6~5 

I 

Type of Sample: 

d : Low Concentration 

ii_High Concentration 

:ID Reading: 0 m- I L- 
J 

1 @Grab -I 

L 

If Sample Location was Changed from that Designated in the Workptan, The Rationale is Provided Here, along with a Descnption of 
the New Lo&ion: 

)bsewations/Notes: 

ANALYSES: 

TCL VOCs (HCL Preserwtive): YES: 0 NO q Bottle Lot Number: 

TCL SVOCs: YES: X NO q 
I3 

Bottle Lot Number: 

TCL PESTS: YES: NOR Bottle Lot Number: 

TCL PCBj: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: @ NO q Bottle Lot Number: 

Sampled By: t%Y Signature(s): 



SUBZONE 10 
(GRYZNASZNIO) 
SURFACE WATER 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 849-7983 

SURFACE WATER SAMPLE LOG SHEET 

Sample Name AlGSW4tl. 

Zone: A - Hawk Misw 

Airbill No: 

Project Number: m 

Subzone: GjjYZNA-SZNlctr 

Depth Sampled: Surface 

Sample Date 2~ -&& (16’ 

Sample Time: 
P-Ud 

ObsewationsR\lotes. (Any changs m sample locatton trot-n ma1 atsgnated m 
. me Wonplan should Dc cwww and oelvlbcd ha*.) 

SW;; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: - 
TCLSVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number: - 
NO X Bottle Lot Number: - 

TCL PCBs: YES: q NO q Bottle Lot Number: - 
AL Metals + Tin (HN03 Presewatwe): YES: a NO 0 Bottle Lot Number: - 

Temperature / pH I Conductwity /. DO 1 Turbidity 
Peg C) I 1 (mSlcm) i I (NT’4 

Sampled By Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803)649-7963 Fax: (EC31 642-645.: 

SURFACE WATER SAMPLE LOG SHEET 

Sample Name Al O-SW42 

Zone: A - Hawk Mis$J&$& 

Airbill No: 

Project: !!f,&Uev West RRAC s1 

Laboratory AKCI 7-izST 

Pro@ Number: m 

Subzone: L;RY7NA-STNQ 

\ 
Sample Date 

Sample Time: 

Type of Sample 

d Low Concentratton 
- 
zHigh Concentratio 

Grab 
- 
_ Composite 
- 
_ Grab-Compostte 

, 1 

MS/MS0 YES: n NOD 
1 

)bservations/Notes: IAny msngc an sample kxat10n trot-n mat devgnated in 

me Wowan shhould k ew~mad and dcs~nkd hem.1 C 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: X NO 

68 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: D NO q Bottle Lot Number: 
- - 

‘AL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 
! 

Temperature I PH Color 1 
(Deg Cl , 

1 Conductivity ; DO 
I (mS/cm) / 

1 ‘;$;Y ; Salinity 

/ St/ I q&f ) ) 8’ 

/ 

24.4 ! 8, JG / G&24 - / ‘233 
I ! I&&, I 

ti&4 k&L 

Sampled By a Signature(s): &m c 0% 



Brown & Root Envirbnmental 
900 Trail Ridge Road Aiken, SC 29803 (803)649-7963 

SURFACE WATER SAMPLE LOG SHEET 

Fax :Ex : 

Sample Name AlCbSWq Project: NASl 

Zone: A - Hati Missile & 

Airbill No: Laboratory 

Sample Memod 

ti~icj& 
&Lb. 

Depth Sampled: Surface 

Sample Date 
&w fib ?g 

Sample Time: 
r3 45 YES 

Project Number x 

Subzone: G py ?.JA.C” Z -_ 

Type of Sample 

d Low Concentration 
- 

z 

High Concentratlo 

(jrab 
- 
_ Composite 
- 
_ Grab-Composite 

C 
I NOB 

,bservations/Notes. (hy Change In Sample loUtion twn mat deSIgnSted m 
. me Wot3q-m snwd be elgtrmed me desueed hen.) 

PNALY-S; 

TCL VOCs (HCL Preservative): YES: 0 NO N Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

L Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Temperature ! DO 
(Deg C) I 

PH Conductivity Turbidity ’ 
(mS/cm) (NW 

Color 1 Sahty 
/ - 

&y$ OcJ I x.33 ; 453 clocdL~ ! ,A? r”i;: 
I I I 

Sampled By m Signature(s): &-@!m r 0 &y- 



Brown & Root Environmental 
900 Trail Ridge Road Liken. SC 29803 (803) 849-7963 Fax. (8C3) M2-&15~ 

SURFACE WATER SAMPLE LOG SHEET 

Sample Name &&SW% Project: NAS Key West RRAC Sk Project Number: m 

Zone: A - Hawk I!&&&& Subzone: GRY7NA-S7m 

Airbill No: 

Sample Method 

Depth Sampled: 

Sample Date 

Surface 

Sample Time: 
MS/h&SD 

_ Grab-Composite 

ANA1 YSF.s. 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: EM 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

IL Metals + Tin (HN03 Preservative): YES: q NO D Bottle Lot Number: 

Temperature j PH 
(De9 C) I 

i Conductivity / DO / 
1 (mS/cm) 1 

Turbidity / 
(NW ( 

Color i Salinrty 
I 

J?,? 1 g.24 ! LJh.4 i q,qc / I ,;...&z % 
I 

:?@.&A- S$U- 
>*jzfa:; 38047,BE 

Sampled By %!J Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29893 (803) 849-7983 Fax: (803) M~-I?&G 

SURFACE WATER SAMPLE LOG SHEET 

Sample Name Al O-SWG 

Zone: A - Ha- 

Project: NAS Kev %&I RRAC SI Project Number: B 

Subzone: ERY7NA-SZN10 

Airbill No: 

Sample Method 

Depth Sampled: Surface 

Sample Date asZb% 
Sample Time: MS/MS0 

-, Grab-Comcosite 

YES: 0 No El 

ANAIYSFS; 

TCL VOCs (HCL Preservative): YES: c] NO q Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

4L Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Temperature ’ PH Conductrvity DO Turbidity 1 Color 
(Deg Cl (mS/cm) , (NW 1 / 

Salinity 

a4.4Jc i gtt&J qq,q i6,@‘ \a +idJz+J, 

-*7-q 

13% 
! I k4u r\Lbnb 

appca-‘Lb 

Sampled By ‘a Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 649-7963 Fax: (803) 6-Z-8.15.t 

, SURFACE WATER SAMPLE LOG SHEET 

Sample Name AlO-SW* 

Zone: A - Hm 

Project: NAS I& WeaRAC SI Project Number. m 

Subzone: w7NA-SZNl& 

Airbill No: 

Sample Method 

Depth Sampled: 

- Grab-Composite 

TCL VOCs (HCL Preservative): YES: q NO @ Bottle Lot Number: 

TCLSVOCs: YES: X NO 

BEI 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

L Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Temperature 1 PH DO 
(Dw Cl 1 

Conductivity 1. Turbidity ’ Color 
(mS/cm) , m-w 

Salinity 

(45. I 834 / Ga.4 I 3.5 \3 &fh- ul $k!&as a ’ % 7, 

1 , 

_ 

Sampled By $?o Signature(s): G c[wL 



Brown & Root Environmental 

,.A’--. 

900 Trail Ridge Road Aiken. SC 29803 (803) 849-7953 Fax: (833) 6.~2-8~~ 

SURFACE WATER SAMPLE LOG SHEET 

Sampie Name BJO-SW-OZ Project: NfUSK&KevlWest BRAC Sl Project Number: z59;1 

Zone: A - Hawk 

Airbill No: 

Sample Method 

Subzone: GPY7NA-SNI@ 

Low Concentra.tion 

Depth Sampled: 

Sample Date 

Sample Time: 
c 

Surface 

_ Grab-Composite 

~bsewationsmotes. MY aunpc m ssmwe lcu110n fmm mat desqnsrd In 
. Wm WoWsn should be r@amd and descn&d hen.) 

TCL VOCs (HCL Preservative): YES: c] NO @ Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

- 
Bottle Lot Number: - 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q - 
Bottle Lot Number: - 

,L Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 
- 

I Temperature pf-f Conductivity DO Turbidity Color 
Peg C) , (mS/cm) I 

Salinity 
w-w I 

,_ --*. 

Sampled By w Signature(s): @y-,m cG]ms 



SUBZONE 11 
(GRYZNASZNll) 
GROUNDWATER 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (603) 6447963 Fax (80316424-Z~ 

G.ROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: AllGSOi Pqect: NAS Kev West BRAC St Project Number: 7593 

Zone: A - Hawk Mile Site Subzone: BRYZNA-Si!Nl ! 

Airbill No: Laboratory. w 
1 

Stickup Height (tt): B 

Casing Diameter (IDinches): 

Static Water Level 
(R below top of casing):2 9 

One Casing Volume (gal): 

of Screenina Sample: I 

Total Purge Time (min.): i0 5 Observations/Notes: (Any change m sample locabcm hum that daargnrted m 
m. Weflcplrn should be e~~lalnt!d md described here J 

Total Amount Purged (gal): 6&C 

Purge Method: II 
Peristaltic pump with polyathyiena (FE) tubing (silicon tubing in 
I pump head) 

Sample Method: I 
1 VOCs by gravity flow from PE tubing. all othar fractions 
I pumpad using pwistaHic WI PE tubiq (silicon in pump 
I wad). 

I Depth Sampled: II 

Sample Date: t 53, \ ) b \ 9 q II 
Sample Time: L II 

I 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: /jj NO q Bottle Lot Number: 

TCL SVOcs: YES: X NO Bottle Lot Number: 
TCL PESTS: YES: EM NO X Bottle Lot Number: m 

TCL PC&s: YES: q NO q Bottle Lot Number: 

1 ‘AL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: C726Le \ L 

Time Total Volume Temperature 1. pH Conductivity DO 
Removed (gals) Peg C) / (m-S/cm) 

Turbidity Color 1C 
(NW 1 c3AL 

Sampled By F v tiLti &!ZFW Signature,-,. - - - , __ 



PROJECT: I tORINC~N0.: A/!- ;;< _ ; 

:ONDlTJONS: 

- 

- 

- 

I 
-T- 
I 

j.D 

?J 
j&-T c.3 4 ’ Izb-\ 

NOTES: =lTED BY/DATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (Ba3) 6497963 Fax (803) 642&z.% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: All-GSOZ Project: NAS Kev West BRAC St Project Number: 7593 
,” - -*. 

Subzone: GRMNA-UN11 Zone: A - Hawk Mile Site 

Airbill No: &boratory: B 
r 

MS/k&D: YES: 0 NO q 

Total Depth (ft): 

St&up Height (tI): 

Casing Diameter (ID-inches): ‘12 ” 
Static Water Level 
(ft below top of casing): J JZ 

One Casing Volume f&l): 

Start Purge (hrs.): 0 q 55 

End Purge (hrs.): 0 8 4 g 

Total Purge lime (min.): s@ 

Total Amount Purged (gal): w 1.5 9-21’ ms 

Purge Method: J 

Penstattic pump with polyethylene (PE) tubing (silicon tubing in 
DWTID head 

Sample Method: 
VOCs by gravity flew from PE tubing, all other fractions 
pumped using peristaiiic w/ PE tubing (s&on in pump 
head). 

Sample Time: @as’;2c 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: f3f I 7&ef ; ( urc’i A Apt Ix@ .- 
TCLSVOCs: YES: X NO 

- TCL PESTS: YES: BEI 

Bottle Lot Number: J-j ?6)?tijk .’ Cc~L‘rd. AaL1?& 

NO X Bottle Lot Number: 
, 

TCL PCBs: YES: c] NO q Bottle Lot Number: 
rAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: CT26’&@/ K 1 KIT 6. e=u 

Time ’ Total Volume ‘Temperature 1 . pH Conductivity DO ’ 
Removed (gals) 0x1 C) ( (mS/cm) 

I./,,-4 / ./ WY? I I.-.4 I .I> - /r */1 

Sampled By: 

llllIllllllliIllllllllll 
3BS’.19 

Fitid Wot*ll9! 

--- - -- - 

IIIIIIIIIIIIIlIIllllliII 
36637864 

Fitid w~*lnm .-.- -.- . . ..-. 



LIV vrnwrvrvINVlHL SHtri I OF / 

iURFACE W.: DATUM: 

TART. TIME: I040 DATE: If r: 
- 

?NIS H. TIME: IA7 4-0 DATE: II &Ii< 

WATER DEPTH: I I 

_- 
DATE: I I I 

TIME: I .I. I 
-7 

LACKFILLED. TIME: DATE: 

:ONDmONS: .OCATlON OF BORING: 

- 

NOTES: EDITED BY/DATE: 



Brown & Root Environmental .’ 
XKlTlXilRiRCtd Aike&sc29803 0 64wQm Fmc (803) 6424454 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

SampleNamu&+&&3 Project &%SKevWestERACS( Project Nmbec m 

zone: $3dc, A - UDulr( ME\l& =E sm.GqAf&-Y~ II 

AirwI No: WSEL 

iotal Depth (ft): q-65 

Stickup Height (It): 6. 5 

~pasingDii(lMnchcs): (7j(dpJ 

start Purge (hK.): \ wo 

m Pwge (hi.): \ (g35 
Total Purge Time (min.): 1 w 

Total Amount Purged (gal): 

Depth Sampled: ” u 

Sample Date: \a- \I-9 f 
Sample Time: IWK 

I - ‘II’ 0 Gmb-Composhte 

I h&S&&D: ‘f=~NO~ i 

TCL VOCs (HCL Presen&b): ye Battle Lot Numbec 

TCL svocs: YES Bottle Lot Number 

TCL PESTS: YES c] NO- Bottte Lot Number: 

Sampled By: signature(s): I vq 

. . . 



PRQIECT: JOB NO.: I BORING NO.: Ail- &i -cq 

DRIUNC CONTRACTOR: IhA MLJsNilL I SURFACE ELN.: DATUM: 

DRILLER’S NAME: 41cc Lihitsce~/ START. TIME: dm DAlT:Iik$% - 

DRILL RIG TYPE: kFO~lsi( I~N~sH. nra: 0 8 ?+’ DATE: 1 1 Ml ‘i f 

BORING MRHOD: w&r’ /7&g it WATER DEPTH: I 
1 

HOLE DIAMEI+R: 2 “ hl/+. I DATE: I I I 

SAMPLING MEIWOD: ChdnhSMOlhr c0gcd~ 7wE: I. ..I I 

HAMMER WCT.: I DROP HGT: I 8AcKFuED. TIME: DATE: 

CDNDmONS: I LOCATlDN OF BORING: 

HI 

HA- 
NOTES: EDITED EYIDATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 6497963 Fax. (6031 Hz&.% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: AllCS04 Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: A - Hawk Missile Sic Suhzone: GiRMNA-SZNll 

Airbill No: -0ry. GE!s 

Total Depth (ft): fi g 
nm(P F 26Y/ 

Stickup Height (ft): /- a-’ 
Casrng Diameter (ID-inches): 

Static Water Level 
(ft below top of casing): +jY/ 3 75’ 

Start Purge (hn.): /b--/c . 

End Purge (hrs.): +p" /7-1-c 

/ Tvce of Screenina Sample: 

0 HSA Temporary Wet1 : 

Low Concentration 

MSIMSD: YES: B NO 0 

Peristaltic pump with polyethylene (pE) tubing (siiimn tubing in 
pump head) 

Sample Method: 
vocs by gravity flow from PE tubing, all other fractions 
pumped using peristattic wl PE tubing (siiwn in pump 
head). I 
Depth Sampled: 

Sample Date: /q+)“Cj”) 

Sample Time: ‘, ‘7 -_ j-5 - 
I 

ANALYSES; 

TCL VOCs (HCL Preservatiiel: YES: R NO n Bottle Lot Number: 

TCL SVOCs: 

TCL PESTS: 

TCL PCBs: YES: fl NO R 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: @ NO n 
- 

Bottle Lot Number: - 

I Time i Total Volume 1 Temperature ’ 
/ Removed (gals) / 

pH Conductivity 1 DO 
(Deg C) , (mS/m) I 

1 T;y;i 1 Color 
I 



PROJECT: JOB NO.: I BORING NO.: A/i - t-5 -CL 

LOGGED BY: k 

:ONDtTlONS: 

/)hlh?& Id /TOTAL DB’TH: ff.\;’ t+c, 

SURFACE ELRr.: DATUM: 

START. TIME: I< 1 ‘t- DATE: IL’ r>i, 

3NISH. JlME: i IX DAE: Ii DpC ‘7; 

WAm DEPlX I 

-DATE:. I I 

-TIME: I I .‘. I 

iAC~LlED. TIME: DATE;. 

.OCATlON OF BORING: 

- 

NOTES : EDfTEDEYfDATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) B4s-7963 Fax (803 Ei;:-&% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: AllGSOS Project: NAS Kev West BRAC St Protect Number: 7593 

Zone: A - H&k Missile Site Subzone: <;RMNA-SZNl 1 

Airbill No: 

Total Depth (II): 

Labolatoty: Eu, 

7. A7 ’ 1 , Tvce of Scrccnino SamDIe: iI Type of Sample. 

1 Stickup Height (ft): f=lL/ ’ 
Casing Diameter (ID-inches): L ‘* 

Static Water Level 
(fl beiow top of casing): 3.97# 

- 
High Concentratron 

I Duolicate ID: 1 7 Composfie L-: 

t 
1 

._ 
Total Purge Time (min.): /#Co Observations/Notes: 

Total Amount Purged (gal): 39dA 

Purge Method: &e. 
Peristaitic pump with polyethylene (FE) tubing (silicon tubing in 
oumn head) I 

Sample Method: 
VOCs by gravity flow from PE tubing. all other fraciions 
pumped usmg penstaitic w/ PE tubing (silicon in pump 

Depth Sampled: 

Sample Date: 

Sample Time: 

ANALYSFS: 

TCL VOCs (HCL Presetvatiie): YES: fl NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

BE 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 



Brown & Root Environmental 
900 Trail Ridge Road Aken, SC 29Bo3 Pm -7963 Fax: (803) &C.&s 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Airbill No: -ryGEL 

I 
Stickup Height (ft): 2, / J ‘ 

Casing Diamater(ID-inches): 4 (? .,s .km 

static water Level 
(It below top of casing): 3:H’ 

One Casing Volume (gal): 

Start Purge (hrs.): /57&C _ 

End Purge (hrs.): /?lRC 

JVDC of Sweenina Samble; [I Type of Sampk: 

I DucMate ID; I 13 Composite 

I Id II - 0 GrabCompwte 

Total Purge Time (min.): 3 VcJ 
Total Amount Purged @at): 3 we 
Purge Method: 

u 

c pwq I 
pE bh-g, 

mL cfe.3Ta i-l.& 

bsjZ\l&&~ - ” ‘v 
lep+h Sampled: 3&f/.~GC 
Sample Date: jJ-;c-~~ 
Sample Time: /L :4c 

( 

I 

,4NALYSFS; 

TCL VOCs (HCL PressNative): YES a No 0 Bottk Lot Number. 

TCL SVOCs: YES B NO D Bottle Lot Number: 

TCL PESTS: YES 0 NO 0 Battle Lot Number: 

TCLPCBs: YES D NO 0 Bottle Lot Number: 

:AL Metals + Tin (HN03 Preservative): YES m NO 0 Bottle Lot Number: 



DRILLING CONTRACTOR: c;uLF /l-ul& 

DRILLER3 NAME: pALA Lw3W~ 

DRILL RIG TYPE: GfgJ prz 0 %L 

BORING METHOD: bl12id pww 

HOLE DIAMRER: 2 “ bu+.' 

CONDrnONS: 

nhLbfl&s c ti ITDTAL DEPTH: 0 ’ Qi-< 

iURFACE ELEV.: DATUM: 

iTART. TIME: r3%J DATE: { 3 bc’c ‘? ? 

?NISH. TIME: rqli DATE: Id b?c q I 

WATER DEPTH: I 

DATE: I ::I I 

TIME: I .I 4 

lAcKFtLLm. TIME: DATE:. 

.OCATlON OF BORING: 

?-hit! A - 

EDITED BYIDATE- NOTES: 

. . . 



Brown & Root Environmental 
900 Tail Ridge Road Aiken. SC 29803 W)649-~ Far: (803) fX-845 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: All-GSO6 Project: NAS Kev West BRAC $! Project Number: 7593 

Zone: A - Hawk Missile Sit Subzone: GRYINA-SZNli 

Airbill No: Laboratory:GEl 

Total Depth (lt): 

Stickup Height (R): 

Casing Diameter (ID-inches): 
q;:! 

Static Water Lwel 
(ft below top of casing): J-3/’ 

~~~- __ 

Pd D L 

One Cestng Volume (gal): l-03 Not Applicable y G&-Composite - 

0y. 
Start Purge (hrs.): 

End Purge (hrs.): oq: SG 
Total Purge Time (min.): 91 

obscmtion~ot~ (Afly ChanQe M Sam* tocaon hwn tha d-wated 1” 
. me Workplan should be e@med uld dsrcnbed here ) 

Total Amount Purged (gal): 3. 7.5 
Purge Method: 

Pefistakic pump with potyatttyiane (pE) tubing (silicon tubing in 
Pump head) 

1 .%sb;~u”“h* 

Sample Method: 
(jg.: A3 - /SJ f-d l 

/W-4 

VOCs by gravity flow from PE tubing, all other fmotions 
o$>07’ Jpy--/*~,i 

pumpad using gartatattic w/ PE tubing (silicon in pump 
head). 

&>.f) w IS-O-L jm;- 

Depth Sampled: 6.5’ 

II 

ANALYSES; 

TCL VOCs (HCL Preservstii):. YES: q NO q Bottle Lot Number: 

Bottle Lot Number: 

TCL PESTS: YES: Bottle Lot Number. 

TCL PCBs: YES: c] NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Pteservetii): YES: q NO q Bottte Lot Number: 

Sampled By 



Brown & Root Environmentai 
900 Trail Ridge Road Aiken, SC 29803 (603) B4g-7g63 Fax (803) &Z-3&.% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: AllGSO7 

Zone: A - Hawk Miile Site 

Project: NAS Kev West BRAC SI Protect Number: 7593 

Subzone: GRMNA-SZNl 1 

Airbill No: -mocy: !a 
t 

Total Depth (ft): 7Jc3- 
Stickup Height (ft): .X 
Casrng Diameter (ID-mches): I/ 

Static Water Level 
(ft below top of casing): J. a-6’ 

One Casmg Volume (gal): 

ype d of Sample 

Low- Concentratton 
- 
3 High Concentratron 

Gab 

7 Composite 

1 Grab-Comooslte 

t Start Purge (hn.): f)q: / 5 

End Purge (hn.): cw // .’ 2 / 

Total Purge Time (min.): 12 6 
Total Amount Purged (gal): t?.dT 
Purge Method: 

PerktaM pump with pobthylene 0 tubing (silicon tubing in 
pump head) I 

Sample Method: 
VOCs by gravity tlow from PE tubing, all other fractions 
pumped using peristaltic w/ PE tubing (sit&n in pump 
head). 
Depth Samoled: 

Sample Date: /a -/wy 
Sample Time: I/ ,s a y- 

MSMISD: YES: 0 NO q I 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BEI 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q - 
Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 
- 

Bottle Lot Number: - 

Time Total Volume 

j 
Removed (gals) 

/ Temperature / . 
1 (WC) 1 

pH Conductivity DO 
(mS/cm) 

07: a .r 

L A H I I 

Sampled By: 



r 
PROJECT: JOB NO.: I 6ORING NO.: Al t - c-i - i- = 

km 5 Ifsy lwg- Qwc kt LOGGED BY: 

I. 

ITOTAL DEPTH: 4; i?L? 

SURFACE WfY.: DATUM: 

- START. TIME: GM- DATE: f d & 

FINISH. nmt llQOf5 DATE: (0 r)Y‘ ; 

WATER DWTH: I I 
I I I 

DATE: 

nh4E: 

SACKFILLD). TIME: DATE: 

.ownot4 OF 80Rl~G: 

..- 

NOTES: EDITED BY/DATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 649-7963 Fax: (803) 8.$:&&-z 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: AllGSOB 

Zone: A - Hawk Missile Site 

Project: NAS Kev Weat BRAC SI Pro@ Number: 7593 

Subzone: GRYZNA-SZNl 1 

Airbill No: -f-v GEL 

Total Depth (ft): 246 

Stckup Height (ft): ‘L/O 
Casing Diameter (ID-inches): & ” 

Static Water Level 
(ft below top of casing): ;!d - 

L Grab-Composrte. 
I 

-. - I 
One Casing Volume (galj: II Not Applicable 

oB MSIMSD: ILY. u I.” CJ Start Purge (hrs.): 

End PurQe (hrs.): /7 P-50 

Total Purge Time (min.): O-ns/Notee: 
(Any change tn sample Icenon from that earlgnoted m 
WI. Work&an should be emlalti and d8scnbed her.? 1 

Total Amount Purged (gal): 3& 
Y 

Purge Method: 
Peristattic pump with potyefhylene (PE) tubing (silicon tubing in 
rump head) I 

Sample Method: 
VOCs by gnvity flow from PE Wing. all other fnctions 
pumped using peristaltic w/ PE tubing (siiicon in ~urnp I 
head). 

Depth Sampled: 

Sample Date: 

Sample Time: 

ANALYSES; 

TCL VOCs (HCL Preserbatiie): YES: q NO q Bottle Lot Number: - 
TCLSVOCs: YES: X NO 

BE 

Bottle Lot Number: - 
TCL PESTS: YES: NO X Bottle Lot Number: - 
TCL PCBs: YES: c] NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 
- 

Time ’ Total Volume /Temperature ! 
Removed (gals) / (Deg C) / 

pH Conductivity DO Turbidity Color 
(mS/cm) (NW .s$. 

o&-J/ I .&A/. I ?6S I 6.36 w-f= 7.49 /Ip C/It%W R-Y/ 
0707 I WY/ 27./ I ?.o/ I (/so 2.77 8 C/~-X 2.5 3 

.oPd 7% 7 c/(*@f 
oFRq/ 7. 72 6 Cl l? 9R 0?.4/ 

Sampled By: 



PROJECT: JOB NO.: I BORING NO.: Ail - l-4 - 1’;. 

’ /‘hs (cc7\J kgjl’ Qmc $I LOGGED BY: k$ Mboe Jd ITOTALDEPTH: %l Gr4 

DRlUlNG CONTRACTOR: &l/l/r mmif 71 c I SURFACE ELEV.: DATUM: 

DRlLL!ZR’i NAME: bu- llf%CW I START. TIME: 14 3 DATE: / 1 r>t 

DRlLL RIG NPE: G-m7r20~36 . i FINISH. TIME: I\-0 j- DATE: 11 QP’i /- 
L 

BORING Ml3WOD: mat mtr I WATER DEPTH: I I I 

HOLE DIAhlm: 2” I&. DATE: -1 I 

SAMPUNG METHOD: &rdr,rJ* WJh Id fq 1 ‘nhe .I .’ .I ’ I 

HAMMER WCT.: I DROP HCT: EuC1vIuED. TIME: DATE: 

CONDITIONS: LDCATlDN OF’BDRINC: 

- 

EDITED BY/DATE: 



Brown & Root Environmental - 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Airbill No: hboratory:~ 

-fatal Depth (tt): 7 (0 7 
I 

Stickup Height (II): I ‘ 
CasingDiameter(lDkrches): (“II 7 

statkwatefLeved 
(ft below top of casing): &I -9 

One Casing Voiume (gal): 

Start Purge(hrs.): @$\ 0 

End Purge (lvs.): 

TCL VOCs (HCL Pm): YES 
No u 

ii!+ 

Bottle Lot Numbrx 

TCL svocs: YES ocl Eottle Lot Numbec 
TCL PESTS: YES NO m BottleLot Numkr 

TCL PCBs: YES n NO m 

TAL Metals + Tin (HN03 Prwe): YES 

Etie Lot Numk 

Battle Lot Number 



)RfLlNC CONTRACTOR: GLCl I’ MmJ R c 

)RIUER’S NAME: RiLL LNbFjy 

>RILL RIG TYPE: @.d pm w 

3ORlNG METHOD: 
L 

iOLE DIAMETER: 2 ” Bztit-. 

4AMMER WGT.: IDROP HG~: 

:DNDITlONS: 

II 

7 

f 

SURFACE %EV,: ’ DATUM: 

START. TIME: b.f-9 DATE: [ p’bt!( 

FINISH. TIME: Lb? vt DA7-E: i Jj>pc =? i 

WATpt DQ’TH: I 

DATE: I I I 

nh4E: I I 

3ACKFlLLED. TIME: DATE: 

.OCATlON OF BORING: 

NOTES : EDlTED BYIOATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 849-7983 Fax: (8031 62-&S< 

GROUNDWATER SAMPLE LOG SHEET 

Sample Name Al l-MWQ4 

Zone: A - Ha&J&$&S& 

Airbill No: 

Project Number. m 

Subzone: liRYZNA-SZNl\ 

Total Depm (R): jJ*t,’ 

Stickup Height (ft): , j sj 

Casino Diameter (ID-inches) all -. 
Static Water Level 
(ft below top of casing): ;;7. 16” 

One Casrng Volume (gal) \ . b 

Start Purge (hrs.): 

End Purge (hrs.): 

Total Purge Time (min.) 

Total Amount Purged (gal) 

Purge Method 
Penstaltlc pump with teflon tubing (silicon tubing in pump head) 

Sample Method 
VOCs by gtawty flow lrom tefion tubing, all other tractcons pumped 
using pt3nStaltiC w/ taflOn tubing (sillcon in pump head). 

1 DPT Borehole 
? Existing - Monitoring We1 

SA Permanent Welt 

riot Applicable 

2 Composrte 

1 Grab-Composite 

MS/MSD YES: c] NO q I 
3bsewationslNotes: (Any mange an ample locmon from mat oestgnalca tn 

ma Wcaptan ahoule ba e4~la1md and ea~r~aee nere.) 

I YSFS; 

TCL VOCs -YES: q NO 0 Bottle Lot Number: w Q,u\& __ 

TCLSVOCs: YES: X NO 

ER 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PC&: YES: 0 NO q Bottte Lot Number: 

-AL Metals + Tin (HN03 Preservative): YES: m NO n Bottle Lot Number: 

Time / Total Volume jiemperature ; 
Removed (gals) j (Deg Cl / ,Al 

O.CXl .SoP 
0.10 
C! /‘/ ‘0 ‘. ‘J 

/ 
/ I 
I ! / 

Sampled By Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 849-79S3 

GROUNDWATER SAMPLE LOG SHEET 

Sample Name Al l-MW-05 Project: NAS Kev West BRAC Project Number: m 

Zone: A - Ha- Subzone: GRY7NA.w 

Airbill No: 
P 1 
Total Depth (ft): 

Stickup Height (ft): 
c 

Type of Sample 

Low Concentrabon 

Casing Diameter (ID-inches) II 

f 
Static Water Level 

1 Daft refma 

(ft below top of casing): 
I I- I y 

One Casrng Volume (gal) j * j 

Start Purge (hrs.): I/ f 1 y J 
MSIMSD YES: 

End Purge (hrs.): 1.7 : I fr 

..--_-- ..-- n -.- IYl 

.- _ - 

Total Purge Time (min.) \ 1 < 

Total Amount Purged (gal) 5. G 

Purge Method 
Penstalk pump with tslon lubing (silicon tubing in pump head) 

Sample Method 
VOCs by gravity flow from teflon tubing. all other fractions pumped 
ustng penstaltic w/ teflon tubing (silicon in pump head). II 

I I 

11 

PNAI YSEZ 
TCL VOCsR?YES: q NO [7 Bottle Lot Number: MQ- YLbLwd 

TCL SVOCs: YES: X NO 

EEI 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

AL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Time ’ Total Volume iTemperature / 
! Removed (gals) / (Deg C) / 

pH Color 

Sampl Signature(s): 

. . . 



Brown & Root Environmental 
900 Trail Ridge Road Liken. SC 29803 (803) 649-7963 

GROUNDWATER SAMPLE LOG SHEET 

Fax: (803) 642-8454 

Sample Name &l-h4WQh Project: MS&y West BRAC Sl Project Number: m 

Zone: A - Hawk Missiie Subrone: mY?NA-S7Nl) 

Total Depth (ft): I\ SF? 

Stickup Height (ft): - \ / 1 

Casing Diameter (ID-inches) ait 
Static Water Level 
(ft below top of casing): L(w( 

One Casmg Volume (gal) I it? A 
Start Purge (hrs.): ) q:rb ’ 

End Purge (hrs.): 1.93 I 
Total Purge Time (min.) t?i 
Total Amount Purged (gaf) 3: c 

Purge Memod 
PenStaltiC pump with tcflon tubing (silicon tubing in pump head) 

Sample Method 
VOCs by gravity flow from teflon tubing, all other fractions pumped 
using penstsltic w/ teflon tubing (silicon in pump head). 

Depth Sampled 5.c / 
Sample Date 2 -&w-f~ 

Sample Time: Pj:35 

SA Permanent Well 

1 MS/MD YES: 0 NO q . 1 

TCL VOC- ?-YES: q 
TCLSVOCs: YES: X 

TCL PESTS: YES: B !a Bottle Lot Number: 

TCL PCBs: YES: c] NO q Bottle Lot Number: 

4L Metals + Tin (HN03 Preservative): YES: q NO 0 
- 

Bottle Lot Number: 
- 

PNAl Y 
s&‘321 

NO q %le Lot Number: 

NoO Bottie Lot Number: 

NO 

Time Total Volume ITemperature ’ 
Removed (gals) ; (Deg C) 

pH Conductivity 
(mS/cm) 

DO Turbidity 
w-w 

Color 

Sampled By Signature(s): 





SUBZONE 1 
(GRMNBSZNl) 
SURFACE SOIL 



,,^ ,-._ 

Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 @031 B4!?-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: BOlSS41 

ast Martello Batte 

Airbill No: 

Protect: NAS Kev West BRAC SI Project Number gisJ 

If Sample Location was Changed from that Desrgnated in the Workplan. The Rattonale is Prowded Here, along wrth a Descnptron of 
:he New Location: 

IbservationsINotes: 

I 
ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: q NO 0 Bottle Lot Number 

TCL PESTS: YES: q NO q Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Sampled By: Signature(s): && 
- 



Brown & Root E nvironmental 
900 Trail Ridge Road Aiken. SC 29803 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: BOlSS-02 Project: NAS Kev West BRAC St Project Number. 7593 

Zone: B - East Martello Battery Subzone. GRYZNB-SZNi 

Atrbill No: Laboratory: w 

Sample Date: mm ‘ih Type of SamDte 

Sample Time: J sz! Low Concentrabon 
- 

FID Readrng: 

MSIMSD: YES: 13 NO q 

If Sample LOCatiOn was Changed from that Designated in the WOrkplan, The Rationale is Provided Here, along with a Descnptlon of 
:he New Location: 

)bservations/Notes: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: m NO m 

TCL SVOCs: YES: q NO 0 

TCL PESTS: YES: q NO q 
TCL PCBs: YES: q NO m 

TAL Metals + Tin (HN03 Preservative): YES: q NO q 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Sampled By: Signature(s): & 



,dC’W, 

Brown & Root Environmental 
900 Tta~l Ridge Road Aiken. SC 29BO3 (803) 6497963 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: BDlSS-03 ProFxt: NAS Kev West BRAC SI Pro)ect Number. 7593 

Zone: @ - East Martello Battery Subzone: QtYZNB-SZNi 

Airbill No: Laboratory: g$& 
I 
Sample Date: r?wc4 )- 

Sample Time: lb+ 
Sample Depth (ft): -! I M %A. 

” L Qyq o- Lu’“k& 
J 

:ID Reading: 

sample Color: 

I SamDie Method: 1 Type of Sample 

Low Conceotratton 

High Concentration 

sample Description: 

Oi?&wfC Lb/ 
MS/MSD: YES: 0 NO q 1 

If Sample Location was Changed from that Designated in the Workplan. The Rationale is Provided Here, along with a Descnption of 
the New Location: 

)bservations/Notes: 

ANALYSES: 

’ 
TCL VOCs (HCL Preservative): YES: @ NO 0 

TCL SVOCs: YES: a NO 0 

TCL PESTS: YES: 0 NO q 
TCL PCBs: YES: q NO q 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Sampled By: $& Signature(s): 



Brown & Root Environmental 
900 TIXIII Rrdge Road A&en. SC 29803 (803) 6497963 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: 801Ss-04 

Zone: B-E’ ast Manello Battery 

Art-bill No: 

Project: NAS Key West BRAC SI 

Laboratory: B 

Sample Date: (7 im4-k 

Sample Ttme: I413 

Sample Depth (ft): a - 2 ’ bi 

-ID Reading: 6hb-d 
jampie Color: 

L , 

w--i~ 7-u cwlh, 

1 s”p; Method: j 

ii Hand Auger 
!/YJ HSA 

; 
I 

r 

Project Number 7593 

Subzone GRYZNB-SZN1 

Type of Sample. 
/ 

Low Concentfatlon 

High Concentratton 

MSIMSD: YES: 0 NO a 

!f Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here. along wrth a Descnphon of 
:he New Location: 

)bservations/Notes: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO D Bottle Lot Number: 

TCL SVOCs: YES: q NO q Bottle Lot Number: 
TCL PESTS: YES: q NO q Bottle Lot Number: 

TCL PCBs: ‘YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservake): YES: q NO 0 Bottle Lot Number: 

Sampled By: 



SUBZONE 3 
(GRYZNBSZN3) 
GROUNDWATER 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC29603 WI 649-7963 Fax: (803) 6424454 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: BO3GSOl 

Zone: 0 - East Martello Battery 

Airbill No: 

Proje& NAS Kev West ERAC St 

laolatolyI m 

Prqect Number: 7593 

Subzone: GRYLNB-SZN3 

Low Concentmtto 

(ft below top of casing): 

Total Purge Time (min.): al I 
Total Amount Purged (gal): I. 0 

I 
Purge Method: 
Pensialtic pump with polye,thylene (PE) tubing (silicon tubing in 
pump head) I 

Sample Method: I 
VOCs by gravity flow from PE tubing. all other fractions 
DUt’tJped using perjstatlic w/ PE tubing (silicon in pump 
tead) 

Depth Sampled: 

Sample Date: 1.1 -f 7-77 
Sample Time: jr:ob . 

- 
ANALYSES; 

TCL VOCs (HCL Preservative): YES: H NO q Bottle Lot Number: 

TCL SV0C.s: YES: X NO 

EIR 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PC&: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Time Total Volume Temperature 1 pH . 00 Color 
! Removed (gals) 0% C) I 

Conductivity Turbidity 
(mS/cm) (NW 

(e/q I 6-l I a-1 G.&q I s--8 ?.9/ “3 /q 

{b3-.s ! 0.5 aC(*l 

]I’.Ocj 
&Jr/ 5x3 7$7 / i “,;ofi~ I 

0.7( w(t 6.37 I 52.2 $.oV 2 ! CIQd 

I 
! I 
I I 

Sampled By Signature(s): 

. . 



-- - - 

PRWECT: JOB NO.: I BORING NO.: Fjg, &i-l 

WATER DB’TH: I I 

DATE I I I 

1 . 

I I I I I 

1 

LOCATION OF BORING: 

NOTES: EDITED 8YiDA-l-E: 



Brown & Root Environmental : 
gOOlGlilRidgeRaad Aktn,sc2s0m 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

AIrbIll No: 
, 
Total Depth (It): z&F 

Stickup Height (lt): 25 
Casing Db+er(ID&ches): c/g 

Statio Water Lava 
(ft below top of casing): 4.53 

One Casing Volume (Sal): 0.0.72 

StartPurge(hrs.): /b: IS --- 

End Purge (hrs.): 1-l -. o< 

I 

- MS/MSD: 

Sample Method: 

Depth Sampled: 

I TCL WCs WL Pr-1: YES dN0 0 Bottle Lot Numbec 

TCL SVOCs: YES ’ 

-F 
o q Bottle Lot Numb 

TCL PESTS: YES NO 6 Bottle Lot Number: 
- 

TCL PCBs: YES ON0 w Bottle bt Number: - 
TAL Metals + Tin (HN03 Presewatbe): YES m0 0 Bdtle Lot Number: - 

lime ’ TotalVolume Temperature Conductivity - DO 

I I 

Turbidity ~color 
Removed 0 Peg C) WJW w-w 

Sampled By. 



:ONDfTlONS: .OCAnON OF BORING: 

NOTES: EOfTED EYIDATE: . 



. Brown & Root Environmental 
900 Trail Ridge Road AikeqSC2Q803 (Ba3) 64wQ63 Fax: (803) 6428454 

GROUNDWATER SCREiiVlNG SAMPLE LOG SHEET 

Sample Name: ‘B03GS43 Project: NAS Kev West BRAC SI Protect Number: 7593 

Zone: j3 - East Matiello Battery Subzone: a?YZNB-SZN3 

Airbill No: 

Total Depth (lI): 7.u 
Stickup Height (R): - q I I 

Casing Diameter (ID-inches): I/t 

~~o2~22ing): ,a. 6 J- 

One Casing Volume (gal): 

Start Purge (hn.): i130 
End Purge (hts.): ./ 

Total Purge 5me (min.): 

/ 1 Tme of Screenrno Samole: 

1 ) a DPT Borehole 

ID Existing Moneofing Well 
Low Concentratron 

r-7 u;eh Concentra,~,on 

3 Composrte - - II - - GrabComposrte 

0 HSA Temporary Well 

Jkmlicate ID: 

I Not Applicable 

Total Amount Purged (gal): 2, u L 
Y 

Purge Method: 
Peristaltic pump with polyethylene (PE) tubing (siiiin tubing in 
hump head) 

Sample Method: 
ilOCs by gravity flow from PE tubing, all other fractions 
Jumped using penstaitic w/ PE tubing (silicon in pump 
?ead). 

depth Sampled: 

Sample Date: i2 1 i 7 / 4 q 

Sample Time: &qr . 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: n NO 0 Bottle Lot Number: 371730( 
TCLSVOCs: YES: X NO 

TCL PESTS: YES: 88 

Bottle Lot Number: b%49@lk 
NO X Bottle Lot Number: 

TCL PC&: YES: q NO q Bottle Lot Number: 

‘AL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 



WRFACE W.: DATUM: 

START. T7ME: O$bC DA72 13. b. 

WISH. TlMEz ow7 DATE: t ? !)\‘L i; 

WATER DEPTH: 1 I 

DATE: 1 I I 

nhe .I t 1 

IAD. TIME: DATE: 

.OUTION OF BORING: 

NOTES: EDITED BY/DATE: 



,.,.a -- 

Brown & Root Environmental 
900 Trail Ridge Road &Ken. SC 29803 (803) 8447983 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: 603GS-04 

Zone: B - East Martello Battery 

Airbill No: 

Project: NAS Kev West ERAC St 

Laboratory: GE4 

Pro)ect Number 7’53 I 

Subzone GRYZNB-SZNJ 

i 

Strckup Height (fi): 2, 1 

Castng Drameter (ID-nches): 

of Screenrna Samole: 

Low Concentration 

Hugh Concen!ratron 

Grab 

One Castng Volume (gal): 

End Purge (hrs.): 

Purge Method’ 

Penstalk pump with polyethylene (PE) tubing (siltcon tubing m 
pump head) 

Total Purge Time (min.): 3 D 

Total Amount Purged (gal): 2 cx3 

Observations/Notes: 
(Any change on sample Ioulmn tram tha: oaqmrea m 
me Work~lan should De l xpn!nca and ~escnbed new, 

Sample Method: 
LiOCs by grawty flow from PE tubing, all other fractions 
pumped using penstalbc wl PE lubmg (silicon in pump 
head) 

Sample Date, 

Sample Trme: / fJ/ 2 I I 

ANALYSES: 

TCL VOCs (HCL Preservative): YES fl NO 0 Bottle Lot Number: 

TCLSVOCs. YES: X NO 

TCL PESTS: YES: 18 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PC& YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES q NO q Bottle Lot Number: &7 

Time Total Volume Temperature pH Conductivrty DO 
Removed (gals) (Deg C; (mS/cm) 

ows 

I fyi 0 

-’ A I 
QLK& 

3 
ignature(s): --- 



-I 

-( 

‘I 

NOTES: EDJTED EYIDATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 849-7983 Fax 18C316’- e * ~--5..& 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name. B03GS05 

Zone- B - East Martello Battery 

Airbill No: 

Project: NAS Kev West BRAC SI 

Laboratory: w 

Total Depth (ft): 

Strckup Height (ft): 

Tvw of Screenma Sample 

Statrc Water Level 

One Casing Volume (gal): 

Type of Sample’ 

d Low Concentration 
- 

z 

High Concentr$atlon 

Grab 
- 
_ Composrte 
- 
_ Grab-Composrie 

Stan Purge (hrs.): 1 &q 

End Purge (hrs.): \7\5 

Total Purge Time (min.): 3 0 

Total Amount Purged (gal): 1. 5 

Purge Method: 

I, I 

_ MSIMSD: YES: N NO 0 

Observations/Notes: (Any change tn sarwm IocaOon from that aatgmtea tn 
me Wonplan Should oc exDlalnM ma desc”Dea ncre ) 

Prqec! Number 7593 

Subzone. GRYZNB-SZN3 

Perlstaltlc pump wth polyethyiene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by grawty flow from PE tubing, all other tractions 
pumped usmg penslaltic w/ PE tubing (silicon WI pump 
head). 

Depth Sampled: 3 .zf 

Sample Date: ( 

Sample Time: 1 

ANALYSES: 

TCL VOCs (HCL Presewatrve)- YES: q NO q Bottle Lot Number: 37673 ) 

BE 

- 
TCL SVOCs: YES: X NO Bottle Lot Number: & 7 0990 1 - 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES. q NO q - 
Bottle Lot Number: - 

TAL Metals + Trn (HN03 Preservabve). YES: q NO 17 Bottle Lot Number: c ma kc+,, K - 

I Time Total Volume Temperature pH Conductivity DO Color 
Removed (gals) 

Turbrdky 
Peg C) (mS/cm) WTU) .I 

Sampled By: 



I CQNDITfONS: OF BORING: 

NOTES : DfTD BYIDATE: 



Brown & Root Environmental 
900 Trail Rrdge Road Aiken. SC 29803 (803) 649-7963 Fax (823’ 6~:-8*~ 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: B03GS-06 Project: NAS Kev West BRAC SI Pro)ect Number 7593 

Zone: 0-E ast Marteilo Batten( Subzone: !:RYZNBSZN3 

Atrbill No: Laboratory: a 

i 
Total Depth (fi): 

Stickup Hetght (A): 

Casing Diameter (ID-inches): 

Stattc Water Level 
(ft bebv~ top of casing): 

One Casing Volume (gal): 61037 
Start Purge (hrs.): /3X7 

End Purge (hrs.): I4;Yk 

, 

Total Amount Purged (gal): 1 L 7 $ 

Purge Method: 

Perlstalbc pump with polyethylene (PE) tubing (silicon lubmg in 
pump head) 

Sample Method: 
VOCs by gravrty flow from PE tubing, all other fracbons 
pumped usmg penslalbc w/ PE tubmg (silicon In pump 
head). 

Depth Sampled: 

Sample Date: Wl-57 
Sample Time: iY qg 

Tvoe of Screenma SamDIe. ’ Type of Sample. 
.- 
:- DPT Borehole 
- 

Exlstfng Monrtonng Weil 
d Low .Concentration 

‘-. 
I r HSA Temporary Well 

- High Concentration 

L 
z Grab 

I 
- 

DuDkate ID: _ Composke 

Not Appkcable 11 r Grab-Composne 

MSIMSD: YES: 0 NO q 
J 

Total Purge Time (min.): 5 [ Observations/Notes: 
(Any change m sample Iocaton from that aesrpnaea tn 
me Work~~~n snould be ewfamed and (lez.zmed new j 

I 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO [7 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: 16 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PC%: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative). YES: q NO q Bottle Lot Number 

Time Total Volume Temperature pH 1 Conductivity j DO I Turbrdrty ---~--1 Color 
Removed (gals) Peg Cl ’ (mS/cm) : (NV 

L I 

Sampled By: Signature(s): -. 



- - ” 

DR OJECT: JOB NO.: I IORINC NO.: 

I L? ’ iA: 7 

SURFACE Etev.: DATUM: 

START. TIME: bq 39 DATE: 17 br 

9NISl-l. TIME: e449 DATE: r3 I-&( ,: 

WAl+R Dm: I I 

DATE:, I I I 

TIME: I I .-I 

IACKRUED. nne DATE:. 

:ONDmONS: .OCATION OF BORING: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 645-7963 Fax (S33,6’- - ,“,.S>=; 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: BO3GS-07 Proysct: NAS Kev West BRAC SI Project Number 7593 

Zone- B - East Martello Battery Subzone. CRYZNB-SZN3 

AIrbill No: Laboratory: w 

Total Depth (ft): /2 .6 

Sbckup Height (ft): 2 q/ 

Casing Diameter (ID-Inches): &No 6zD 

Stabc Water Level 
lft below too of casma): QSY 

Iyw of Screenma Sample 

2 DPT Borehole 
- 

Exrstmg Mondonng Well , - 
/ 5 HSA Temporary Well I 

I Dupkcate ID. ~ 

Type of Sample 

d Low Concemratlon 
- 

z 

H!gh Concentration 

Grab 
- 
- Composite 

-‘. , I 

One Casing Volume (gal): Not Appkcable 11 1 Grab-ComDosite 

Start Purge (hrs.): & MS/MSD: YES: c] NO fl I 
End Purge (hrs.): 0 bq < I ’ 

I 

Total Purge Time (mm.): 45 

Total Amount Purged (gal): /. 53 

Purge Method: 

Pertstaltlc pump with polyelhylene (PE) tubing (silicon tubing in 
oumo head) 

Sample Method: 
VOCs by gravrty flow from PE tubing, all other fractrons 
pumped using peristaltic w/ PE tubwq (silicon fin pump 

Depth Sampled: 16.’ 

J 

Sample Date: /2( 14 1 4 7 

‘SamDie Time. f9Q 5b 
q 

ANALYSES: 

TCL VOCs (HCL Preservative): YES. q NO q Bottle Lot Number: T371786( 
TCLSVOCs: YES: X NO 

BEI 

Bottle Lot Number: IAmWbf K - 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PC&: YES. 0 NO @ Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative). YES q NO q Bottle Lot Number: C 2 (,6\ G - 

Time : Total Volume Temperature .pH I Conductivity 1 DO 
Removed (gals) (Deg C) (mS/cm) ; 

j Turbidity , 
! (NW) : 
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Brown & Root Environmentd 
900 Trail Rtdge Road Aiken. SC 29803 (803) 649-7963 Fax (6:7: 6;:6<-; 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sarripre Name. BO3GS48 

Zone: B - East Martello Battery 

Arbili No. 

Project: NAS Kev West BRAC SI 

Laboratory: m 

Pro]ect Numcw -593 

Subzone $;RYLNB-SZN3 

Total Depth (R): /2 g v 

Stickup Height (f?): 2 b 92 Low Concentration 

- H,gh Concentra,,on 

Start Purge (hrs.): 1430 

End Puroe (hrs.1: I boo 
- MSAGD: YES: a NO q 

Total Purge Time (mtn.): 4 0 

Total Amount Purged (gal): 

Purge Method: 

Pertstaltic pump with polyethylene (PE) tubing (silicon tubing tn 
pump head) 

Sample Method: 
VOCs by grawty flow from PE tubing. all other fracttons 
pumped usmg pertstalttc w/ PE tubmg (silicon in pump 
head). 

Depth Sampled: 

Sample Date. Ial Ir>)c,O 

Sample Time 16136 
ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: l37p7p ’ 

TCL SVOCs: YES: X NO BE 
- 

Bottle Lot Number: &7 q ‘+ i \c - 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES. n NO R 
- 

Bottle Lot Number: 

TAL Metals I Tin (HN03 Preservative). YES: 8 NO i Bottle Lot Number: c7 ‘, 660\& - 

Time Total Volume : Temperature . PH Turbidity 
Removed (gals) (Deg C) I 

i Conduct@ j DO : 
(mS/cm) (NW cpc 



DRllUR’S NAME: 4lLt/ Lntim 

DRIU RIG NPE: h&b&?& 
I 

BORING METHOD: LmBL T PLU l-f 

HOLE DIAMETVI: 2” blA. 

SAMPUNC METHOD: c 0 d-r- . Cm1 Al17 

HAMMER WGT.: I DROP HGT: 

CONDIRONS: LOCAnON OF BORING: 

EDITED BY/OAT-E: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 ww 649-7963 Fax: (8c3) 6428454 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: ‘BO3GSDS 

Zone: B-E ast Martello Battery 

Airbill No: 

Project: NAS Kev West BRAC SI 

Laboratory: g$& 

Project Number: 7593 

Subzone: GJYZNB-SZNJ 

Static Water Level 
(ft below top of casing): 6 

One Casmg Volume (gal): 

Start Purge (hrs.): 
ti 

End Purge (hn.): 

Total Purge Time (min.): 7 5 * 

Total Amount Purged (gal): 3 w 

Purge Method: 
Pensialtic pump with polyethylene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity flow from PE tubing, all other fractions 
pumped usmg peristaltic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: 7.3 ’ 

Sample Date: f2 113[q3 

Sample Time: /& /r . 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCLSVOCs: YES: X NO BR Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 
- 

TCL PC&: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO c] Bottle Lot Number: 
L 

Time Total Volume 
1 Removed (gals) 

Temperature 1 pH 
@eg Cl j / (mS/cm) / 1 (NW 1 

1 Conductivity ( DO 1 Turbidity 1 Color 
I 
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Brown & Root Environmedal 
900 Trail Ridge Road Aiken. SC 29903 (803) E49-7963 Fax (6,‘3’ 642.%5-: 

GROUNDWATER SAMPLE LOG SHEET 
w3 

Sample Name aMW41 Project: MS Kev West RRAC SI 

Zone:‘~ 

Project Number: 
T ~RRr=UC sx tad Gwh*-- LII * 

Subzone: By--_ii - 
\ 

Airbill No: 

Total Deoth Iftl: 

Stickup Height (ft): 0.17’ 
Casrng Diameter (ID-inches) *I 

Static Water Level 
(tt below top of casing): -I 

7-23 - 
One Casing Volume (gal) o-q4 9 A Lq 
Start Purge (hrs.): i 7 .. 70 

End Purge (hrs.): 15 C? 
Total Purge Time (min.) 4 
Total Amount Purged (gal) 7 7 F 

Purge Method 
Penstahc pump with teflon tubing (silicon tubing in pump head) 

Sample Method 
WCs by gfawty flow from Won tubing, all other fractions pumped 
Jsing penstaltic w/ teflon tubing (silicon in pump head). 

Depth Sampled zT-33 / 

Sample Date J-d pyy 

Samole Time: Ii-l/c: ’ 

15 DPT Borehole 
j i-7 Existing Monitc 
sm. s 

il St Low Concentratron 

High Concentratro 

INot Applic&,e 11 z Grab-Comooste 

i MWMSD YES: n NO m I 

ANA! YSP.s. 

Bottle Lot Number: 

Bottle Lot Number: 

TCL PESTS: YES: Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

AL Metals + Tin (HN03 Preservative): YES q NO q Bottle Lot Number: 

emoved (gals) ; (Deg C) sq / 

6.23 

I. c3 
1 CY 
i.CV 

u. ?L 
I.“0 

I 01 
I I 

I 
I I / , 

/ 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 6447963 Fax: (6331 txz-w.: 

GROUNDWATER SAMPLE LOG SHEET 

Airbill No: Laboratory q!BgD f&&d- 

I 
Total Depth (ft): 

I 

‘ c 

Stickup Height (ft): 

Casrng Diameter (ID-inches) 1 

Static Water Level 
(ft below top of casing): 4 , h3 A,f 
One Castng Volume (gal) \ ,z br Q 4 
Start Purge (hn.): wz.4 .J - 
End Purge (hrs.): \a5 

. I 
IV 

Total Amount Purged (gal) 4 a,Dh-d~ 1 
Purge Method 

4- - 
I 

Type of Sample 

sf Low Concentratron 

iHigh Concentratlo 

@Grab 

2 Composite 

Total Puree Time (min.) 

Penstaltic pump with taflOn tubing (silicon tubing in pump head) 

Sample Method 
VOCs by gravity flow from teflon tubing, all other fractions pumped 
using penstaltlc w/ lefion tubing (silicon in pump head). 

I 
Depth Sampled no 5 H- b&d -lqyJ 
Sample Date c;Z bFQCI1 
Sample Time: \ 7. ?fi 

- 
Not Applicable + Grab-Composite - 

MSlMSD YES: q NO q J 

39a97849 

111111111111111111111111 
39997949 

F&d Wuichl 
,@999995 

: F,dd WQk”n 

b.np-JJ y 
I YSFS: 

TCL VOCs p: YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: X NO 

68 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PC&: YES: 0 NO @ Bottle Lot Number: 

4L Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Flbld WQkM hua WOWS 
I 

39997ra9 

11111 I Ill 111111 II I Ill Ill 
3899?.86 

Flu0 Wofkll9l 
I 
1 

Time 1 Total Volume ITemperature 1 
/ Removed (gals) (Deg C) / 

pH 1 Conductivity DO 
1 (mS/cm) 

1 Turbidity Color 
I (NW 

-rv. -, 
I - I’- 1” -j 1 I / 

I I 
I 

Sampled By Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 649-7963 FCC: (8331 &z-&j.: 

GROUNDWATER SAMPLE LOG SHEET 
eiss 

Sample Name wW43 
Zone:O-Cm meercuc t%mEBeCf: N 

AS Key We- Project Number: w 

a Subzone: W’” -“4317,,‘:,1 

Airbill No: a@& kcukd 

Total Depth (ft): / 

I 

I 1 , Type of Sample 
1 q DPT Borehole !+z Low *ncenrratlon 

3 Monitoring Wel 
hi?! 
/ 

-- ^-^^. \.,^11 I iHIgh Concentratio 
Stickup Height (ft): I / b ’ 

Casing Diameter (ID-inches) 2 ‘I 

Static Water Level 
(ft below top of casing): 

@ Grab 
- 
- Composite 

Not Applicable 11 1 GrabComposIte [ 

MS/MSD YES: 17 NO q I 
One Casing Volume (gal) 1 . cf I 

Start Purge (hrs.): (37’0.y 
End Purge (hrs.): I,:&- 

Total Purge Time (min.) lLj0 
Total Amount Purged (gal) / ,a y 

Purge Method 
Penstaltic pump with Ieflon tubing (silicon tubtng in pump head) 

Sample Method 
VOCs by gtawry flow from teflon tubing, all other fractions pumped 
using penstaltlc w/ tefbn tubing (silicon in pump head). 

LLx\pwutd = ANA\ YSFS; 

TCL VOCs (HWmem& YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: HB 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

4L Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 
- 

I Time 1 Total Volume ITemperature pH ’ Cyndm;;ty ( DO ’ Turbidity ( Color 
! Removed (gals) ’ (Deg C) ’ m I , (NW / I 

Sampled By -/flc Signature(s): 



PARCEL C 
TRUMAN ANNEX DRMO WASTE STORAGE AREA 

. 



SUBZONE 1 
(GRYZNCSZNl) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aikcn, SC 29803 (803) -7963 Fiu: (803: M;6j5-: 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: COlSSOl Project: NAS Kev West BRAC St 

Zone: C - Truman Annex DRMO Waste Storape Area 

Airbill No: Labomtoly m 

Prqect Number: 7593 

Subzone: GRYZNC-SZNl 

1 Sample Time: 1 [ 4 0 

Sample Depth (ft): 2 ’ 

FID Reading: 

Sample Color: 

smote Method: Type of Sample: 

puolicate ID: rl Composite L 

II Not Applicable 11 z Grab-Composite I 

If Sample Location was Changed from that Designated in the Wor@lan, The Rationale is Provided Here, along with a Description of 
the New Location: 

ObsetvatlonsINotes: 

I ANALYSES; ----i 

TCL VOCs (HCL Preserve TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SV( TCLSVOCs: YES: X NO 

BEI 

Bottle Lot Number: 

TCL PE TCL PESTS: YES: X NO Bottle Lot Number: 

TCL P TCL PCBs: YES: q NO q Bottle Lot Number. 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Sampled By: f)LC Signature(s): 
I 



Brown & Root Environmental 
900 Tail Ridge Road Aiken. SC 29803 (W uw9s3 Fax: (833) 64:845-: 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: CO%%02 Proj& NAS Kev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Stotade Area 

Project Number. 7593 

Subzone: GRY7NC-SZN1 

Airbill No: -0ry: Eu 

Sample Date: 2- ( && 7’7 Type of Sample: 

SampleTime: 1s’ fl 

Sample Depth (ft): 3 

FID Reading: 

Sample Color: 

Sample Description: - 
MSMSD: YES: 0 NO @ 

I 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here. along with a Descnption of 
the New Location: 

Observations/Notes: Observations/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO q Bottte Lot Number: 

TCLSVOCs: YES: X NO 

RR 

Bottk Lot Number 
TCLPESTs: YES: X NO Bottte Lot Number. 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 
1 

Sampled By: 06 Signature(s): 

3 



I 

Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 290S WY as-= 

SURFACE SOIL SAMPLE LOG SHEET 

f:ax (603) 64:2-&w 

Sample Name: COlSSOZ$ Pro+& NAS Kev West BRAC s1 

Zone: $Z - Truman Annex DRMO Waste Storaae Area 

Project Number: 7593 

Subzone: GRYZNC-SZNl 

Airbill No: LaboR4toryI m 

Sample Date: 2 ( ,&J m 7 7 

Sample Time: I( j- r 

Sample Depth (ft): 2 ’ 

FID Reading: , 

Type of Sample: 

d LOW Concentratron 

a High Concentration 

d I Grab 

E Composrte 

@ GmbComfwstte 

MSIMSD: -YES: q NO q 1 
If Sample Location was Changed from that Designated in the Workplan. The Rationale is Provided Here, along with a Description of 
the New Location: 

I 

Observations/Notes: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 17 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

ER 

Bottle Lot Number: 

TCLPESTs: YES: X NO Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Numbs: 

TAL Metals + Tin (HN03 Preservattve): YES: q NO 0 Bottfe Lot Numbrm 

Sampled By: SC Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aikan, SC 29803 (803) 6497963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax (603) 64;645j 

Sample Name: COlSSJM Pruject: NAS Kev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Storage Area 

Airbill No: -w EEL 

Sampk Date: 2 ( n/o/ G 7 

SampleTime: [I4 I- 

Sampk Depth (ft): 2 r 

FID Reading: 0 

Project Number: 7593 

Suhzone: GRYZNC-SZN1 

Type of Sample: 

If Sample Location wds Changed 
the New Location: 

MSIMSD: YES: c] NO q I 

in the Workpkn, The Rationale is Provided Here, along with a Descnption of 
\ ‘l. 

, 
Observations/Notes: 

ANALYSES: I 
TCL VOCs (HCL Presewative): YES: q NO q Bottle Lot Number: 

TCLSVOCs: YES: X NO 

ER 

B&k Lot Number: 

TCLPESTs: YES: X NO Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottk Lot Number: 

TAL Metals + Tin (HN03 Presen&iw): YES: q No q Bottle Lot Numbec 
‘ 

Sampled By: DC Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Abll,SC29SO3 (ea3) ~7963 Far (803) 6428c5il 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Date: 2&1 qb 9% 

Sampk Time: 53 

Sample Depth (lt): .3rndt;a h, * 

FID Reading: 

Sample Coioc &kp& j3-LkuT 

Type of sample: 
1 z=. concerrtration 

0 High Concentration 

n Grab-Compcsftc 

If Sample Lo&ion ws Chaked from that Designated In the Workplan, The Rationale is Prdded Here, along with a Description of 
the New Lo&Ion: 

>bservabons/Nates: 

ENA’ YS’=k 

TCL VOCs (HCL Preservative): YES@ 0 

TCL SVOCs: YES m NO 0 

TCL PESTS: YESmNO 0 

BotUe ;b, Number: 

Bottle Lot Number 

Bottle Lot Number: 

TCLPCBs: YES 0 NO 0 BotUe Lot Numkr 

TAL Metals + Tin (HN03 Presewatke): YES NO 0 Bottle Lot Numberr 
/ \ 



SUBZONE 3 
(GRYZNCSZN3) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 WJ) -?9a 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: CO3SSOl Pmjacb RAS Rev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Stomae Area 

Airbill No: -wGEl 

Sample Date: 12 b&T-C 4-p 

Sampls Time: 1’+q 

Sample Depth (ft): 0-z 3% 

FID Reading: b /@A 
I 1 

Projsct Number: 7593 

Subzone: GRYZNC-SZN3 

If Sample Location was Changed from that Designated in the Workplan, The Rationak is Provided Here, along with ;a Descnption of 
the New Location: 

Observations/Notes: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

BE 

Bottle Lot Number: 

TCL PESTS: YES: NO X Baffle Lot Number. 

TCL PCBs: YES: fl NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Sampled By: m+ Signature(s): 



Brown & Root Environmentd 
900 Trail Ridge Road Aiken, SC 29803 (Ba3) B4&7%3 

SURFACE SOIL SAMPLE LOG SHEET 

Fax (&I3) MZ-&.k% 

Sample Name: CO3SSOg Proje& NAS Kev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Storaae Area 

Airbill No: story: EEI. 

Sample Date: i &$J 4 T 

Sample lime: 0(13a 
Sample Depth (ft): 0 - 2 ’ 9 ~4 

FID Reading: j 

Project Number: 7593 

Subzone: GRYZNC-SZN3 

Type of Sample: 

d 1 Low Concentratron 

0 High Concentration 

Ed Grab 

c Composite 

5 Grab-Composite 

~ Sample Description: 
PJIS---~~L~~ JolinC Llh~tyrhd I k~ra-(;r~*d,~ SiMSD: YES: 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provtded Here, along with a Description of 
the New Location: 

ANALYSES; 

TCL VOCs (HCL P resewhe): YES: @ NO fl Bottle Lot Number: 

TCLSVOCs: YES: X NO 

BE3 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 PreserMii): YES: q NO 0 Bottle Lot Number: 

Sampled By: k?& Signature(s): 



Brown & Root Environmental 
BOO Trail Ridge Road AikM. SC 29803 (81x3) 644-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (8331 s.z6;E: 

Sample Name: CO3SSO3 ProjeM NAS Kev West BRAC St 

Zone: C - Truman Annex DRMO Waste Storaae Area 

Airbill No: moratoly Eu. 

Sample Date: 02 wcq7 

Sample Time: ilm 

Sample Depth (ft): 0 -L’S&< 

‘ID Reading: b f>jk 
Sample Color: 

.- KIWI- m-tq 

Project Number: 7593 

S&zone: GRQNC-SZN3 

Type of Sample: 

- 
Composke - 

9 Grab-Composite 

Sample Description: S IL PI 6ArdQ w IT+ 
MS/MSD: YES: 0 NO q 1 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a 
the New Location: 

)bservations/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number. 

Bottle Lot Number: 

TCL PESTS: YES: Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals l Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Sampled By: 



Brown & Root Environmental 
900 Trail Ridge Road AIM, SC 29803 mm B49-7963 Fax (603) a28454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: CO3SSoI Proje& NAS Kev West BRAC St Project Number: 7593 

Zone: C - Truman Annex DRMO Waste Stomae Area Subzone: GRYZNC-SZN3 

Airbill No: Lab-tory: GEL 

Sample Date: ot &FL ‘is- 

. . Sample Time: (0 Lo 

Sample Depth (ft): 6-L’ Q& 

FID Reading: Oh 
I L 

Sample Color. 

_. 

MS/MSD: YES: 0 NO q 
I 

If Sample Locatipn was Changad from that Designatad in tha Workplan, The Rationale is Provtded Here, along with a Description of 
the New Location: 

1 

Observatrons/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bdttk M Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: EEI 

BdttJa Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bdttle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number. 

Sampled By Es+- Signature(s): 



Brown & Root Environmental 
BOO Trail Ridge Read AlkULSC29BO3 cao3) -7s3 Fax (803) 642-&t% 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Depth (ft): 0 - Ij) ’ 

FID Reading: 0 

Sample Color: LC; ltt 54 ow* 
9 

sample Description: Ai 

If Sample Location was Chmgad from that Designated in the Wo@kn, The Ratbak is Prwded Here, along wtth a Description of 
he New Location: 

ANALYSES; 
TCL VOCs(HCL Preservative): YES I>Q NO q Bottk Lot Numkr. 

TCL SVOCs: YES m NO 0 Bottle Lot Numbec 

TCL PESTS: YES D NO m Bottic Lot Numbec 

TCL PCBs: YES 0 NO 124 Bottle Lot Nurnlxx 

TAL Metals + Tin (HN03 Prewwtive): YES p’ NO q Bottle Lot Number: 
.7 

Sampled By: Signature(s): 



Brown & Root Environmental 
BOO Trail Ridge Road men, SC aa3 (8a3) -7963 Far (803) 6a-a.a 

SURFACESOlLSAMPLELOGSHEET 

if Sample LDtation was Chansed from that Designated in tha Woriqkn, The Rationala k Provided Here. along with a Description of 
the Nm kxatlan: 

ObsermtlonsINotes: 

ANALYSES; 
TCL VOCs (HCL Preserwba 

TCL SV:C:i 

TCL PESTS: 

TCL PCB.s: 

TAL Metals + Tin (HN03 Preservative): 

YES t;9 NO n 

YES BNO 0 

YESnNOs 

YESDNOE 

YES =NO c] 

Bottk Lot Numbar: 

Bottle Lot Number: 

Bottk Lot Number: 

Bottle Lot Number: 

Bottk Lot Numbec 
/ 



, x -. 

Brown & Root Environmental 
900 Trail Riie Ruad AikM,sc29Bc3 

SURFACE SOIL SAMPLE LOG SHEET 
Sample Name: (?&St+@ f Project E(AS Kev Wesl BRAC $1 PrDjutNumbc m 

zMH:mzc-m~M &%a~~~ yfStE s-3&? &zA sub?mle Gquq- g)Q 3 

Airbill No: irboratory:!xL 

SampkDak: 11-6 -“il 
r-> Sample Tune: v d‘ my 13-W 

Sample Dtpth (tl): 0 c a 

FID Resding: r 
Sample Color: -4 3-G +v-l 

0 High Conwntratioir 

If Sample Lo&ion was Changed from that Designated in tha Workpkn, The Rationak k Provided Here, along wivl ia Description of 
the New Location: 

TCL VOCs (HCL Preservative): YES NO 0 Bottk Lot Numbsc 

TCL SVOCs: YES NO 0 Bottk Lot Numbec 

TCL PESTS: YES 0 NO 

iz 

Bottle Lot Numbec 

TCL PCBs: YES q NO Bottle Lot Numb 

TAL Metals + Tin (HN03 Preswatiw): YES NO 0 Battk Lot Nurnbec 
I ,I 

Sampled By: fl& b $ /$ Signature(s): MT 



Brown & Root Environmental 
BOOTrailRiRoad Aikahsc29Bo3 (W 649-79B3 Far (803) MZW 

SURFACE SOIL SAMPLE LOG SHEET 
Pmject Number: z=9; 

subzone:~ 

High Concemzation 

If Sample Lo&on was Changd from that Designated In the Wwkpian, The Rationak is Provided Here, along with a Descnption of 
the New Lo&ion: 

ObsenmtionWNotes: 

ANALYSFS’ 
TCL VOCs (HCL Prewvath): YES NO 0 

E 

BotileLotNumber 

TCL SVOCs: YES NO cl Bottle M Numkr: 

TCL PESTS: YES 0 NO= Bottle Lot Number 

TCL PCBs: YES 0 NO= Battle Lot Number 

TAL Metals + lln (HN03 Pnscwative): YES NO 0 Bottb Lot Number 

Sampted By: 



SUBZONE 4 
(GRYZNCSZN4) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 649-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Far (SC31 642-661 

Sample Name: CO4-SSOl Projet& NAS Kev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Storaae Arep 

Airbill No: -wGEL 

Project Number: 7593 

Subzone: j;RYZNC-SZN4 

1 11 1 Grab-Compostie 1 Not Applicable 

Sample Description: 
MSIMSD: YES: 0 NO q I 

1 
If Sample Location was Changed from that Designated in the Workptan, The Rationale is Pmvided Here, along with a Descnption of 
the New Location: 

IbservationslNotes: 

TCL VOCs (HCL Preservative): YES: q NO 

TCLSVOCs: YES: 

TCL PESTS: YES: 

TCL PCBs: YES: 0 NO q 
TAL Metals + Tin (HN03 Preservative): YES: q NO 0 

Bottk Lot Number: 

Bottle Lot Number: 

Bottle Lot Number. 

Bottle Lot Number: 

Bottle Lot Number: 

Sampled By: w-- f- 

Y 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29BQ3 (Boq 649-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: CD44S42 Project: NAS Kev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Storaae Area 

Airbill No: $mm73i3@1 ~-am GEL 
r 

SampleDate: 20 /\/cc 77 

Prc+t Number: 7593 

Subzone: GRYZNC-SZN4 

Type of Sample: 

d Low Concentration 

a High Concentration 

.d Grab 

$1 Composite 

r? Grab-Composite 

‘ID Reading: 0 

iample Coior: 

4 

MS/MSD: YES: 0. NO q 1. 

f Sample Location was Changed from that Designated in the Workplan. The Rationsk is Provided Here, along with a Description of 
he New Location: 

)bservatlons/Notes: 

TCL VOCs (HCL Presarvatiw): YES: q N Bottle Lot Number. 

TCL SVOCs: YES: 

TCL PESTS: YES: I!!! 

N Bottle Lot Number: 

N Bottle Lot Number: 

TCL PCBs: YES: 0 NO a Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road A&an, SC 29803 (803) 6497QE3 Fkx (833) 64:44% 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: CD4SSb3 Project: NAS Kev Wast BRAC SI 

Zone: C - Truman Annex DRMO Waste Storaae Area 

Airbill No: 9&12i$7’3,3@( -0ry: !sEi 

Project Number: 7593 

Subzone: GRMNC-SZN4 

sample Date: 2 0 doti c-7 
hrriple lime: , 

sample Depth (it): ( 

‘ID Reading: B, [ v@ - 2?U p r, b9 

sample Color: 
1 

c ti &wqJ . I,, 1 

Type of SaTpIe: 

d I Low Concentration 

g High Concentration 

d ~ Grab 

1 Composite 

5 Gab-Comoosrte 

MSIMSD: YES: 0 NO q 1 
If Sample Location was Changed from that Designatad in the Workplan, Tha Rationale is Provided Here, along with a Descnption of 
:he New Location: 

)bservatlons/Notes: 

TCL VOCs (HCL Preservative): 2 _ 

TCL SVOCs: 

TCL PESTS: 

TCL PCBs: 

Metals + Ttn (HN03 Preswvatiie): 

YES: 

YES: n NON’ 

YES: 0 NO q 
YES: q NO q 

c/ANALYSES; 
‘1 

I Bottle Lot Number: 

::I: : 

Number: 

Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Sampled By: -w--- * Signature(s): cy L/LRLW 
1 , 



Brown & Root I Environmental 
Aikm, SC 29803 (’ 803) 649-7963 Fax: (&?3) 6~8451 900 Trail Ridge Road 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: CbGsS44 Proje& NAS Kav West BRAC SI 

Zone: C - Truman Annex DRMO Waste Storage Araa 

Airbill No: IA/kmI, ~/--f-r GEL 

Sample Date: 2 0 n/ir l/ 7 7 

. . Sample Time: [ 5-7 

Sample Depth (ft): 1’ 

FID Reading: fi 

Sample Color: 
h+-y 

Project Number: 7593 

Suhzone: GRYZNC-SZN4 

Low Concenbatton 

Sampie Description: 

ercA4.u Y 
MS/MD: YES: 

I I 

If Sample Location ws Changed from that Designated in tha Workplan. The Rationale is Provided Hera, along with a Descnpbon of 
the New Location: 

IbservationsINotes: 

TCL vocs (HCL Preservative): YES: m NO 

TAL Metals + Tin (HN03 Preservatiie): YES: q NO 0 

Sampled By: NC Signature(s): 
J 0 



Brown & Root Environmental 

,i --_ 

900 Trail Ridge Road Aken,scz9Bw wm -7963 Fax (803) w:L”&s 

SURFACE SOIL SAMPLE LOG SHEET 

Airbill No: -w GEL _ - 

Sample Date: /d-?-97 
Sample Tune: \a: L(5 

Sampk Depth (ft): 0 flat q High Qncmtration -. 

FID Raading: 0 
Sample Coior: 

Sample Description: 

1 
1 

If Sample Lo&ion was Changad from that Designatad in the Wo@tan, Tha Rationale k Provided Here, along with a Description of 
the New Location: 

bservations!Notes: 

ANAl YSES; 

TCL VOCs (HCL Presenrattva): YES ‘NO 0 Bottle Lot Number 

TCL SVOCs: YES El NO cl Bottle Lot Number 
TCL PESTS: YES i--J NO Bottle Lot Number. 

TCLPCBs: YES NO Ez BolIte Lot Number. 

TAL Metals + Tin (HN03 Presawabve): YES -is NO cl Bottle Lot Numbec 

Sampled By: S$nature(s): 



Sampk Date: 

Sample Tune: @ Low Concentmbon 

SampleDepth (ft): 0 v k 0 High Coryxnbatton 

‘ID Reading: 

sample Color: 

I ! 
! 
I 
t 

1 
C 

, 1 

f Sample Locatbn was Changed from that Designated in the Workptan, The Rationale is Pmvided Here, along with a Description of 
he New Location: 

bservatlons/Notes: 

Brown & Root Environmental 
900 Trail Ridge Road Aiken,sc29803 (-1 B4wQw Far (603) &c&s+i 

SURFACE SOIL SAMPLE LOG SHEET 

Airbill No: Laboratary:!zL 

ANALYSES; 

TCL VOCs (HCL PresenMve): YES SNO 

iii 

Bottle Lot Number: 

TCL SVOCs: YES-@. NO Bottle Lot Number 

TCL PESTS: YES 0 NO s, Bottle Lot Number: 

TCL PCBs: YES @*NO &. Bottle Lot Number 

TAL Metals + Tin (HN03 Pmsewatke): YES fpf\NO 0 Bottk Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Tail Ridge Road Alken, SC 29Ba3 (em) 64sf91J Far (803) ~&‘&.sA 

SURFACE SOIL SAMPLE LOG SHEET 

AIrbIll No: -0ry:GEl 

Sample Date: 17 -90 97 
Sampk Ti: r 

Sample -Depth (ft): & 

FID Resding: 

Sampie Color: 

Sample Description: 
t+vd.w- G-d 

I MS/X&D: =soc;JNo El 1 

I 
I I 

If Sample Location ms Chnged from thst Design&d in the Workplan, The Rathale is Provided Here, along with a Description of 
the New Location: 

Xwxvation\sNotes: 

ANALYSFS; 1 
TCL VOCs (HCL Presewathe): YES 

3 

No cl Bottle Lot Number: 

TCLSVOCs: YES NO 

TCL PESTS: YES 0 NO 

TCL PCBs: YES 0 NO 5 

Bottle Lo! Numbec 

eottle Lot Number: 

Bottk Lot Numbec 

TAL Metals + Tin (HN03 Prsservstive): YES m NO 0 Bottle Lot Numbec 
-I 

Signature(s): 
\ 

I 



Brown & Root Environmental 
BOO Trail Ridge Read Ah; SC 29Ba o-7=3 

SURFACE SOIL SAMPLE LOG SHEET 
Sample Name: (g&l-S@ pmject: NAS 

Fax (803) 6428454 

Airbill No: 

SampkDatr: /+y-pp I Type of sample: 

FID Reading: -* 0 

Sample Color. l:y@ 

0 High Coixentmtion 

m 
g Composite 

a GrabComposite 

MSJMSD: YES 0 NO 

If Sample Location Was Changed from that Designated in the Workplan, The Ration& is Provided Here, along with a Descnption of 
the New Lrmtlon: 

L 
Observations/Notes: 

PNALYSFS’ 

TCL VOCs (HCL Preservative): YES m NO 0 Bottle Lot Number. 

TCL SVOCs: YES m NO fl Bottle Lat Numbec 

TCL PESTS: YES 0 NO= Bottle Lot Number 

TCL PCBs: YES c] NO w Bottle Lot Number: 

TAL Metals + Tin (HN03 Pnscrvetiva): YES NO 0 BOtbLOtNlIJVtkr: 

Sampled By: Signature(s): 



SUBZONE 6 
(GRYZNC-SZNG) 
GROUNDWATER 

,^-- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (603) 649-7963 Fax: (8331 6caAsA 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: COGGSOI Project: NAS Kev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Storaoe Area 

Alrbill No: ~boratory:EEI 

b-j.54 ’ T.0.C. Total Depth (ft): 

Stickup Height (ft): Z.-G’ I%-WG WV 
L ” x. r, Casing Diameter (ID-inches): 

Static Water Level 
(ft below top of casing): 10&’ T--&L- 

Project Number: 7593 

Subzone: GRYINC-SZN6 

Type of Sample: 
I 

IL.. Low Concentrabon 

3 High Concentratron 

Grab 

‘1 Composite 

t One Casing Volume (gal): Not Applicable II 
5 Grab-Composite I 

Total Amount Purged (gal): 

Purge Method: 
Peristaltic pump with polyethyiene (PE) tubing (silicon tubing in 
oumo head\ 

Start Purge (hrs.): (!7 /zfG I c4/‘ m; 

End Purge (hn.): ~~lZz0 Itc;rl 
Total Purge lime (min.): 16 +’ = 

MS&GO: YES: 0 NO B 
1 

Sample Method: 

VOCs by gravity flow from PE tubing, all other fractions 
pumped using peristaltic wl PE tubing (silicon in pump 
head). 

Depth Sampled: 63’ Bf+J ( II. DC’ r. 

Sample Date: -21 r\w 1/ 9 J- 

Sample Time: 

ANALYSES: 

TCL VOCs (HCL Presenatii): YES: q NO q Bottle Lot Number. 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: SB 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO c] Bottle Lot Number: 

Time Total Volume 1 Temperature ’ 
Removed (gals) / 

pH ConductMy DO Turbidity Color 
(Deg C) (mS/cm) (NW 

iz43 I Zll.4 I L jb 2,ub ‘h9b -lo 

lZ-rll ) t*l.?q 74) z4du 3 - *40 - li, 

I2G-k / WI 1 b\4 1 Zl-i-0 7.54 .- IO 

Sampled By @w Signature(s): 



I 

1 

ILOCCn, By: 

3RILUNC CONTRACTOR: a 

3RUER’i NAME: 

3RtU RIG TYPE: 

BORING MRHOD: 

HOLEDIAMETER: z&r 

SAMPUNC MmHOD: 

-lAMMER WC-f.: DROP HGT: 

:ONDmONS: 

- 

ITOTAL DEPTH: 1 2 * 

SURFACE ELN.: DATUM: 

START. TIME: /u 2 0 DAd!d ,?%!L - 

WATER DEPTH: I I 

DATE: 9 I 

nh4E: I '.. -4 

sAcKFIlLm.nME: DATE:‘ 

.OCATION OF BORING: 

NOTES: EDITEDBYIDATE: 



Brown & Root Environmentkl 
900 Trail Ridge Road Aiken, SC 29803 (8a3) 649-7963 Fax (803) 6-c-a.54 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: COS-GSO2 Prcject: NAS Kev West BRAC St. 

Zone: C - Truman Annex DRMO Waste Storaac Area 

Prqect Number: 7593 

Subzcne: GRMNC-SZN6 

Airbill No: ~boratory !zEl 

Total Depth (6): 17 (~3’ Tvpe of Screeninc Sample: (1 Type of Samplr: I 
2 

Stickup Height (ft): -1 

Casing Diameter (ID-inches): ’ 
s 

“2 ” 

Static Water Level 
(ft below top of casing): q “c’ 

One Casing Volume (gal): &, c,q 

Stan Purge (hrs.): \l3b 
End Purge (hn.): \t:c 

Total Purge Time (min.): 

Total Amount Purged (gal): - 1 a cL( \& 

Purge Method: cl 

Peristattic pump with petyethyleno (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity flew from PE tubing, all other frpclions 
pumped using pa&attic wl PE tubing (silicon in pump 
head). 

Depth Sampled: - 9 1’ k hL&c f@- 

Sample Date: 3\ t&J w 
Sample Time: I\Tti 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

BEI 

Bottle Lot Number. 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: fl NO 0 Bottle Lot Number: 

Total Volume Temperature / pH Conductivity DO 
Peg Cl 1 

Turbidity Color 
Removed (gals) (mS/cm) (NW 

1 

ccl cvc !f3L w&L 
co1 b/J (yb&4&# If (ycg- ~q-Qg 

Sampled By: Signature(s): 



SHEET OF 
-- 

F 

r 

‘RDJECf: JOB NO.: 

I LOGGED BY: 

)RlUNC CONTRACTOR: 

)RILER’S NAME: 

)RU RIG TYPE: 

IORING METHOD: 

4OLE DlAWTl73: 

;AMPLJNG MEIHOD: 

iAMMER WCT.: 
- 1 DROP HCT: 

:DNDlTlONS: 

IToTAL DEPTH: /c ’ 

SURFACE EL!iV.: DATUM: 

5TARf. nMEr [TG 3 f- DATE: ?m / /L,‘c 

7NlSH. TIME: DATE: 2/ N& 4 

WATER DEPTH: I 
I - I I 

DATE: I 

TIME: I ; -1 

UCWILLED. nh4E: DATE: 

tOCATION OF BORING: 

NOTES: EDITED BY/DATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (Bo3) B4wsa Fax: (803) E42-W.5.1 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: CO6-GSO3 Project: NAS Kev Weet BRAC SI Project Number 7593 

Zone: C - Truman Annex DRMO Waste Star-doe Area Subzone: GRYZNC-SIN6 

Airbill No: -ory: GEL 

Total Depth (t?): (4.6f)’ ‘f-0 .c. 

Stickup Height (ftj: u4’ pbL?vc +pi44. 

Casing Diameter (ID-inches): 1“ T. Is. ” 

I Static Water Level 
(ff below too of casing): 12.42’ l--0.c. I 

, 
1 TVDC of Screenina Samde: lr 

I Duolioate ID: I 

- High Concenlrabon 

g Composite 
-. 

One Casing Volume (gal): G.\@ t&&P. Not Applicable 

Start Purge (hn.): twt, c/ 

End Purge (hn.): 1634 

- MSIMSD: YES: g NO& 

Total Purge Time (min.): M ObsewationdNotes: (Any cnsnge m ampI* laabm lmm ttut dsugnatd tn 
Ute Wohpbn should b wplwed and described hem.) 

Total Amount Purged (gal): 

Purge Method: 
Peristaltic pump wilh p&othyfehs (PB) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity now from PE lubing. all other fncfions 
pumped using perisfstfic W/ PE tubing (silicon in pump 
head). 
Depth Sampled: 

Sample Date: &t&?ii 

Sample Time: iG??\N < 

ANA Y . 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO Bottle Lot Number: 

TCL PESTS: YES: BB NO X Bottle Lot Number: 

TCL PC%: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: 1 NO q Bottle Lot Number: 

Time Total Volume 1 Temperature ’ 
Removed (gals) / 

pH Conductivity 
(Deg C) (mS/cm) (NW 

I\;19 Zj.9 7.u I*% 

K-Q4 %.y7 ?-ZL I.bQ 

(\;?I 2S.Y 7.22 t*Lrr 
l<W ~&c. uo.cJ y.zti I-LPI 7.Ct u !-J 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29603 ww @w9a Fax: (SC31 .%$=-G% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: CO6OSo4 Project NAS Kev West BRAC Sl Project Number: 7593 

Zone: C - Twman Annex DRMO Waste Storaac Area Subzone: GRVNC-SZNB 

Airbill No: ~boratory:GEL 

I Total Depth (ft): I!. LA’ r.3. L. 

Stlck~~p Height (ft): I*$? I have ll-ww& 

Casing Diameter (ID-inches): 0, 5” blA. 

Static Water Level 
(ft below top of casing): 3.9 ’ f.0.L. I I Duokate ID: z Composite 

Total Purge Tii (min.): 
Um Waic@sn 8heuld h OWlmud snd descnbd hen.) 

Total Amount Purged (gal): 4 4 

Purge Method: L, 

Peristaltic pump with po)yahyiene (PE) lubing (silicon tubing in 

ti F\h \+-lTJ LG 4c-pT pi-- 

pump head) ~li%‘b (5@‘?t-tD~‘? 

Sample Method: 
VOWS by gravity flu-~ from PE tubing. all other fractions 

+cpp- mQ.&A pwlLLrc’ mm 

pumped using pwislatlic wl PE tubing (silicon in pump 
head). 

&um-tktit owg 3 

Depth Sampled: 4 bt~.by?z q~1474tr yWi2PkfZ CM9 

Sample Date: 21 hsovri4- 

Sample Time: 0BT.f 

ANALYSES; 

TCL VOCs (HCL Presewatiie): YES: H NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO Bottle Lot Number. 

TCL PESTS: YES: 88 NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

I I I I t / 

Sampled By: Signature(s): 



Sk&i OF -- 

‘RWECT: JOB NO.: I /?;I2 -yj - ;-- 
BORING NO.: c- i c 

I LOGGED BY: (: 

3RILLING CONTRACTOR: 

>RILLER’S NAME: 

3RlLl RIG NPE: 

BORING METHOD: Ewr 

qr* HOLE DIAMt3ER: L 

SAMPUNG METHOD: 

HAMMER WCT.: I DROP HGT: 

CONDITIONS: 

, I TOTAL Dm: ‘$2 

SURFACE ELN.: DATUM: 

FINISH. TIME: /? : 3 OATE: t 2 +,,,‘-; -- - 

WATEX DWTH: 1 (.Y I 

DATE: -I 
TIME: I 1 .-I 

BAcKnllED. TIME: ilATE: 

LOCATION OF BORING: 

NOTES: EDITED BYfDATE: - 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 !so3) 64f9-7963 Fax: (803) 842-645: 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: CO6GSO5 Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: C - Truman Annex DRMO Waste Storaoe Are6 

Airbill No: ~boratory: GEL 

Total Depth (lt): &zYc’ 

Stickup Height (lt): $4 f 
Casing D&meter (ID-inches): \ ” 

Static Water Level 
(ft below top of casing): 

Subzone: GR’QNC-SZNG 

1 Tvrrc of Screenino Samde: I( Type of Sample: 

I Duplicate ID: I 

Low Concentration 

High Concentration 

Grab 

n Composite 

2 Grab-Composite 

MSIMSD: YES: [7 NO q I 

VOCs by glpvity 6aw from PE tubing. all other fractions 

I ANALYSES: 

TCL VOCs (HCL Preservatiie): YES: q NO q 
TCLSVOCs: YES: 

TCL PESTS: YES: 

TCL PCBs: YES: c] NO q 
TAL Metals + Tin (HN03 Preservative): YES: m NO n 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number. 

Bottle Lot Number: 

Bottle Lot Number: 

Total Volume Temperature pH 

320 
, 

Sampled By: Signature(s): 

. 



tNVlKONMtN IAL 

,; ‘. -._ 

,i ..k. 

PROJECT: 

DRllLINC CONTRACTOR: ’ 

JO8 NO.: )IORING NO.: c ,g(- - L ‘5, - !” We 

10ccED BY: Q 1lC I TOTAL Dm: if / 

SURFACE ELEV.: DATUM: 

DRILLER’S NAME: 

DRlLl RIG TYPE: 

BORING MmHOD: DPT- 

HOLE DlAMm: 
l( 

SAMPLING MhOD: 

HAMMER WCT.: 

CONDITIONS: 

I DROP HGT: I BACKFILLD. TIME: DATE: 
I 

I LOCATION OF BORING: 

: 
1:’ 
c 

4 
u I 

I - 
i 
I I 

i- 

- 

NOTES: EDITED BYtDATE:- 



Brown & Root Environmental 
930 Trail Ridge Road Aiken, SC 29803 @m B49-79Q Fax: (803) 642-&w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: COB-GS-06 Pro@& NAS Kev West BRAC SI 

Zone: C - Truman Annex DRMO Waste Storage Are6 

Airbill No: taboratary. EEL 

Project Number: L593 

Suhzone: BRX?NC-S7N6 

Low Concentration 

--pvlp w4g.L sq&!xti %T 

ump wtth po~thykne (FE) tubing (stlicon tubing in 
bLh)W& (j&wL-L(Lce*\ %.L~~ti 

VOCs by gravity flow from PE tubing, all other frictions 
using paristdti~ wl PE tubing (sibi in pump 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

! 

Sampled By: m Signature(s): 



/ 

tN VIHUNMkN I AL Shet; -OF.- 

PROJECT: JO0 NO.: }lORlNG NO.: c a & -- (t < - L- L: 

LOGGED ,By: I TOTAL DWTH: Cc’ 

DRILLING CONSRACTOR: I SURFACE ELW.: DATUM: 

DRUER’S NAME: START. TIME: 0 3 ‘2. 0 DATE: 2 ( d i; i,’ 

DRILL RIG TYPE: FINISH. TIME: @ 7 3 5-- DATE: ‘2 1 jdC’~/ ‘ 
BORING MmHOD: WAlZR DEPTH: I y.s--’ I 

HOLE DlAMiTER: DATE:. I I 

SAMPLING METHOD: TlME: -I ..I .I 

HAMMER WGT.: DROP HGT: I BACKFIUED. TIME: DATE:. 

1 CONDITIONS: I LOCATION OF BORING: 

NOTES: EDITED BY/DATE:- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (eoj) WI-7963 Fax: (803) %-&I% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: COBCS47 Proj&: NAS Kev West BRAC Sl Pmject Number. /593 

Zone: C - Truman Annex DRMO Waste Stofaoe Area Subzone: GRYZNC-SZN6 

Airbill No: LabQtatoryI B 

\I .ys* 
t 

Total Depth (ft): Tvva of Screenina Sample: Type of Sample: 

.. StickupHeight( & 1” 4 7’ j”‘* a OPT Borehole Low Concentration 

Casing Diameter (ID-inches): )/-I, 
/a 

3 II 
m Existing Moniing Well 
c] HSA Tempomry Well 

High Concentration 

static water Level 3 Grab 

(ft below top of casing): &C&5 / I Duokate ID; II @ Composite 

A. 014n75 ~1 I I Not Applicable II c - I Grab-Composite .I One Casfng Volume (gal): y _ , I 
I I 

Start Purge (hrs.): m ce 
0v-p 1 r - --- .-- .*- 

End Purge (hn.): 

Total Purge Time (min.): 
I 

Total Amount Purged (gal): &K-y4 

C 

Purge Method: 
Periststtic pump with potyethytene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity flow from PE tubing. all other fmobions 
pumped using pektattic w/ PE tubing (s&on in Pump 
head. 

Depth Sampled: 7. 7 ’ 

Sample Date: 

Sample Time: Q a:Q 
r 

I Time 
! 

Total Volume Temperature 
Removed (gals) i Peg ‘3 

-I I 

JL - 
ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number. 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BB 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO 8 Bottle Lot Number. 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

PH Condutihity 
(mS/cm) 

DO 
I 

Turbidity Color I 
(NW 

I I L 
Sampled By: Signature(s): 

/ 



(BORING NO.: C CG - L-- - 2 

>RILUNG CONTRAGTOR: kl4Lf ki~c 

5AMPUNC MITHOD: hN~ldL&J cd/Zd@ 

4AMMER WCX.: DROP HCT: 

:ONDI+IONS: 

NOTES: EDITED EYlDATE:- _ 



Brown & Root Environmental 
900 Trail Ridge Road Aikert, SC 29803 (=a w9-7963 Fax: (&xl) 642-8454 

GRQUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: CO6GS98 Project: NAS Kev West BRAC SI 

Zone: C - *ruman Annex DRMO Waste Storage Arm 

Project Number: 1593 

Subzone: GRYZNC-SZN6 

Airbill No: waatory: Eu. 
, 

I Dudicate ID: I 

ype of Sample: 

Low Concentration 

8 

High Concqtration 

Grab 

!-J Composite 

Total Purge Time (min.): I I\r 34 n?;el 
Total Amount Purged (gal): 1 

a 441 
Purge Method: J 

Peristaltic pump with pdysthylene (PE) tubing (silicon tubing in 
numn head1 I 

Sample Method: 
VOCs h gnviiy flow from PE tubing, all other fnaint 
pumped using perktatlic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: 9, Cl& 

Sample Date: Id -a -f/ 
Sample Time: I L ‘: 2 0 

ANALYSES; 

TCL VOCs (HCL Preservatiie): YES: q NO q Bottle Lot Number: 
TCLSVOCs: YES: X NO 

BB 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle Lot Number. 

TCL PCBs: YES: c] NO @ Bottle Lot Number: 

s + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: TAL Metal 

Time Total Volume ‘Temperature ’ . pH Color 
Removed (gals) 

ConductMy 
Peg Cl (mS/cm) 

/ DO 1 ‘(“N7;~ j 



,,.,-. 

CONDITIONS: 

i 

T I 

dAh\C3&Sed IToTALD~: :2’ SC-; 

SURFACE ELEV.: DATUM: 

START. TIME: lQlL DATE: ‘,z &i -‘: ; 

FINISH. TIME W; DATE: 0 2 DL’cc;c 

WATB4 DB’Tlk I I 

DATE I 

TIME: I d 

3AAcIvRLED. TIME.‘ DATE: 
i 

.OCATION OF BORING: 

NOTES: EDITED EYIDATE:- 



Brown & Root Environmental 
SD0 Trail Ridge Road A&en, SC 29803 wa m3-7963 Fax (803) SG-&w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 
ui?- 6l4-oq 

Sample Name: 4-w Projects rJAS Kev West SRAC SI Project Number 7593 

Zone: m ;zoldE c suh2orle: - 

Airbill No: --w EEL 

Total Purge Time (min.): 4t l&Id. 

Total Amount Purged (gal): 1#7$ kfa. 

Purge Method: 
Peristaltic pump with poiyethyiena (PE) tubing (stlicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity flow from PE tubing, all other fractions 
pumped using peristaltic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: (0. &’ T*o. c. 

Sample Date: ZL NPVJiq- 

Sample Time: l\GT 

ANALYSES; 

TCL VOCs (HCL Presewative): YES: q NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: %B 

Bottle Lot Number: 

NO X Sottk Lot Numberz 

TCL PC5s: YES: 0 NO H Bottle Lot Number: 

TAL Metak + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Time Total Volume Temperature pH Conductii DO Turbidity Color 
Removed (gals) (Deg ‘3 (mS/cm) (NW 

If3 j’ 1 LB.3 ?.a [.ld $A\- h-3 

(141 73.0 7. e- O.dl3 %I 14 -LlJ 
I14 \I 27.3 1. oe 0.qd $110 -I3 
II 1-3 21 .q ?.0g o.+o(l 5.m 4 

Sampled By: w Signature(s): w s 



tN VIRONMENTAL SHE3 - OF ,_ 

ROJECT: JOE NO.: I BORING NO.: 
_- 

EX!JNC CONTRACTOR: 

kRIUER’S NAME: 

HULL RIG TYPE: 

tORING MRHOD: 

(OLE DIAMEFER: 
C( 

;AMPLlNC Mf3HOD: 

lAMMER WCT.: 
- 

ILOCCn, BY: 

DROP HCT: 

:ONOlTONS: 

SURFACE ELN.: DATUM: 

START, TIME: 1 7 de DATE: % do L’4 

FINISH. TIME: 17 zi- DATE: ‘2( dL, ii 9 

WA= DEPTH: I 1 

DATE: I I 

nhtE: I : .. I 
BACKFIUED. TIME: DATE: 

LOCATION OF BORING: 

NOTES: EDIT-E0 BY/DATE:- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 849-7963 Fax: (8031642~&5A 

. GROUNDWATER SAMPLE LOG SHEET 

Sample Name ~ Project: NAS Key West BRAC SI 

Zone: C 

Project Number. m 

Subzone: w7NC.w 

Airbill No: 

Total Depth (f!): 

Stickup Height (ft): 

Casing Diameter (ID-inches) 

Static Water Level 
(ft below top of casina): 

One Casing Volume (gal) 0 4 2 qLI/ 
Start Purge (hrs.): c7:35 
End Purge (hrs.): OWL 
Total Purge Time (min.) 4 1 

Total Amount Purged (gal) 3. C qa I(&,, ( 

Purge Method J - 

Pensraltic pump with teflon tubing (siiicon tubing in pump head) 

Sample Method 
VOCs by gravity flow horn teflon tubing. all other tractions pumped 
usmg penstaltic w/t&n tubing (silicon tn pump head). 

Depth Sampled 

Sample Date 

Sample Time: 

Acil 
&YES: q NO 0 

TCL SVOCs: YES: 

TCL PESTS: YES: 

TCL PCBs: YES: q NO q 
4L Metals + Tin (HN03 Preservative): YES: q NO 0 

7 High Concentratio 

7 Composite - - 
2 Grab-Composite 

MSih4SD YES: q NO q 

ALYSES: 
Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Time Total Volume /Temperature 1 
Removed (gals) 1 (De9 Cl 1 

pH Conductivity DO Turbidity Color 
(mS/cm) (NW d 

‘;li.G / c,.g& 1. ug 7. CJy c 0‘1 
253 I 

%v c/q ‘&& 
744 ocj/ 7.04 -3 cd?, fJ O.OY 

Sampled By Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29903 (803) 649-7963 

GROUNDWATER SAMPLE LOG SHEET 

Sample Name GQ$-h4WQz Project: fj,G Kev West RRAC S.l 

Zone: CRh40 m 

Airbill No: Laboratory w PauT=T 

Total Depth (ft): 

Stickup Height (ft): 

Fax: (8031 ~z-ws.: 

Project Number: m 

Subzone: IjRYZNC-S7Nb 

Low Concentrahon 

Casing Diameter (ID-inches) a If 

Static Water Level 
(ft below top of casing): 5-.7c ’ 
One Casing Volume (gal) 1-w 

Stan Purge (hrs.): / 7.27 
1 End Purge (hrs.): 

1 Total Purge Time (min.) o~ewatim~otes. (Any cange I” sanlple lacatlal Iran Illill deslgnsleo I” 
’ IM WaWgten skuld ix e~lsma and ldcsmbed hen.) 

Total Amount Purged (gal) 

Purge Method 

I 
Penstaltic pump with teflon tubing (silicon tubing in pump head) 

Sample Method 
VoCs by gravity Row from t&on tubing, all other frabons pumped 
usmg pensteltlc d tetbn tubing (silicon in pump heed). 

1 Depth Sampled 

MS/MS0 YES: 0 NO q 

TCL VOCs #U%ww&$ YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO Bottle Lot Number: 

TCL PESTS: YES: EHI NO X Bottle Lot Number: 

TCL PCBs: YES: c] NO q Bottle Lot Number: 

AL Metals + Tin (HN03 Presewative): YES: H NO 0 Bottle Lot Number: 

Time Total Volume ITemperature ; 
Removed (gals) 1 (Deg C) / 

pH Conductivity DO Turbidity 
(mS/cm) (NW ‘i 1 

I . 
, j &-3 i 7,31 46 ’ -.-\ IRA 

.\ 
- 

Sampled By Signature(s): 





SUBZONE 1 
(GRvNDSZNi) 
SURFACE SOIL 



i ^. 

Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29w3 (Bo3) -7963 

: SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) &c-s454 

S&~plc Name: pOl-SSOi Proj& NAS Kw West BRAC SI 

Zone: D - Truman Anna Seminole Battery - . 

Project Number: 7593 

Subzone: FRMND-SIN1 

Sample Data: I7 hhv 4 T 

Sample Time: IS<0 
Sample Depth (ft): D-Z’U< 
‘ID Reading: 0 @7” 

Sample Color: ~1 k-ti’+ mu 

Sample Description: 

CrpACt? J/ix, ls/ 
MS/MD: YES: 0 NO q 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Descnption of 
the New Location: 

Ibservations/Notes: 

ANALYSES; ANALYSES; 

TCL VOCs (HCL Preservative): YES: @ NO 0 TCL VOCs (HCL Preservative): YES: @ NO 0 Bottle Lot Numbs Bottle Lot Numbs 

TCL SVOCs: YES: TCL SVOCs: YES: Bottle Lot Number: Bottle Lot Number: 

TCL PESTS: YES: TCL PESTS: YES: Bottle Lot Number: Bottle Lot Number: 

TCL PC&: YES: n NO R TCL PCBs: YES: /-J NO q 
Bottle Lot Number j=q//5(7jj $,(‘, &J&* $!,<-I 

Bottle Lot Number: Bottle Lot Number: 

TAL Metals l Tin (HN03 Preservatii): YES: q NO q y@hz 

Signature(s): 



Brown & Root Environmental 
900 Tmil Ridge Road Alken.sc29Bu3 wa ~~ Fax: (803) 642-8-w 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: pOlSS42 Pmject: E(AS Kev West BRAC Sl 

Zone: D - T&man Annex Seminoie Battery 

Airbill No: es ax3 I 331 Labmtory cJ& _ 

Sample Date: [+ &ov q 7 

Sample Time: is-4 J 
Sample Depth (tt): 6- 2’ 9c< 

F ID Reading: 0 &t4 

Sample Color: p *& p cum, 

Project Number: 7593 

Subzone: GRY7ND-S7Nl 

MS&&D: YES: q NO q 
4 

If Sample Location was Changed from that Designated in the Workplan. The Rationale is Provided Here, along with a Description of 
the New Location: 

Obsewations/Notes: 

, 

ANALYSES; I 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

EHI 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bake Lot Numkr. 

TAL Metals + Tin (HN03 Preswative): YES: q NO 0 BottleLotNumbec $-/I/ 6@K’, CcK3T4 attUl’@ 
A 

Sampled By: h4fw Signature(s): 



SUBZONE 2 
(GRYZNDSZNZ) 
SURFACE SOIL 



/jr -.. 

Brown & Root Environmental 
900 Trail Ridge Road Atken, SC 29803 wa 649-79a 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 64244% 

Sample Name: WZSSdI. Project NAS Key West BRAC SI Project Number: 7593 

Zone: D - Truman Annex Seminole Bat&q Subzcme: $RY7ND-SZN2 

Sample Time: i529 
Sample Depth (ff): o-2’ %i% 
FID Reading: D ~lbl 

Sample Color: b tf,e’ b cwa 

Sam& Method: 

PQ OPT 
0 Hand Auger 

OH- 

Type of Sample 

d 1 Low Concentmtion 

a High Concentration 

d 1 Grab 

TJ Composite 

a GrabComposrte 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Descnption of 
the New Location: 

ANALYSES; 1 
TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

- - 
TCLSVOCs: YES: 

TCL PESTS: ‘YES: 

TCL PCBs: YES: q NO q 
TAL Metals + Tin (HN03 Presewabw): YES: q NO 0 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottk Lot Number: Fq/s& fi’, (O.QT# h&ka7’Qs 

Sampled By: Signature(s): @474?* 6 



Brown & Root Environmental 
900 Trail Ridge Road Alken, SC 29803 WV 649-7963 Fax: (803) &Q-w% 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: pO2SSOz Project BAS Kev West BRAC SI 

Zone: D - T&man Annex Seminok Battery 

-tWY -0ry. EEL 

SampkDde: 13 y~v /7? 

Project Number: 7593 

subzDne: $+RYZND-SZNZ 

Sampie Time: r5m 

Sample Depth (R): o-z’ sir< 

FID Reading: “+qxQ 

Sample Color: &MI= p w/-f 

Low Concentration 

Sample Description: boL!tlL Lc~~t;bR)EJ< 

I 

MSAED: YES: q NO q I 

If Sample Location w Changed from that Designated in the Worlcpkn, The Rationak k Provided Here, along with a Description of 
the New Location: 

Observations/Notes: 

ANALYSFS; 

TCL VOCs (HCL Presetvative): YES: q NO q Bottle Lot Number. 

TCLSVOCs: YES: X NO 

EH 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL P6Bs: YES: q NO E] Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservattve): YES: @ NO 0 Bottle Lot Number. fTf6 6i K, (ohs7 & : l@Z \@qa 

Sampkd By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 298(x3 Pw644-~ Fax: (803) 6G&w 

SURFACE SOIL SAMPLE LOG SHEET 

4 a 
1 I 

Sample Name: pOZSS43 Project P(AS Kev West BRAC Sl 

Zone: D - frkn Annex Seminok Batby 

Sampk Date: 13 AlLlv9Q I 

I 

I Duplicate ID: 

00X3-02 II 

Pro@! Numlbec 7593 

Subzone: <;RY7ND-S7N2 

Type of Sample 

d Low Concentmtion 

0 High Cokentration 

id Grab 

3 Composite 

n GiabComposRc 

MS/MD: YES: q NO 0 
I 

If Sampk Location was Changed from that Oesignatsd in the Workplan. The Rationak is Provided Here, along with a Description of 
the New Location: 

)bservations/Notes: 

ANAl YSES; 

TCL VOCs (HCL Presenrstivc): YES: 8 NO 0 

TCL SVOCs: YES: 

TCL PESTS: YES: 

TCL PCBs: YES: q NO q 

Bottk Lot Number: 

Bottk Lot Numbar: 

Bqttle Lot Number: 

Bottle Lot Number: 

TAL Metals + Tin (HN03 Pnstrvativc): YES: q NO q Bottle Lot Number: Fq// ;i@ 6; CcxJ:Ttf ; 

Sampled By: km Signature(s): 

. . . 



Brown 81 Root Environmental 
900 Trail Ridge Road AIken,sc29903 (803) 6497963 Fax: (803) 64:-w% 

SURFACE SOIL SAMPLE LOG SHEET 

Sampk Name: pO2SSOr Proj& BAS Kev West BRAC q Pruject Number: ?‘J@ 

bne: D - T&an Annex Seminole Battery Subzone: GRY7ND-SZNZ 

Airbill No: 
-7 

SampkDatc: I? A!OV 9q 
Sample Time: 124 3 

r 
Sampi Depth (ff): b c 2 ’ 

FID Reading: 0 BM 

Sample Color: 
1 t 

Sample Description: 
MSIMSD: YES: c] NO & 

I 

If Sample Location was Changed from that Designatsd in the Wor@kn, The Rationak k Provided Here, along with a Descriptio 
the Nm Location: 

bsewations/Notes: 

ANALYSES; 

TCL VOCs’(HCL Presem 

TCL SV 

TCL PCBs: YES: u NO u 

We): YES: n NO 0 

TAL Metals l Tin (HN03 Prwwative): YES: @ NO q 

TCL PESTS: YES: 
- - 

Bottle Lot Number: 

Bottle Lot Number: 

Botlk Lot Number: 

Bottk Lot Numbec Fq/f6@ H’, COa b ’ w-I&d 

Bottle Lot Number. 

Sampled By: b7w- Signature(s): 

. 



SUBZONE 3 
(GRYZNDSZN3) 
GROUNDWATER 



ENVIRONMENTAL SHEET ! OF 

‘ROJECT: JOE NO.: I BORING NO.: t)c;- cccl-- p^, 

)RILL!NG CONTPXTOR: 6%d ~n&tin C 

>RILLEFVS NAME: 41LL lwosdy 

DRILL RIG TYPE: 4trcr hqm%4z - 
1 

30RtNC METHOD: 41 t&u pwrS 

-IOLE DIAMETER: z ;’ n14 

SAMPUNC METHOD: &xrI Almc 

+AMMER WCT.: DROP HCT: 

:ONDmONS: 

IO’ r5i-s 

iURFACE ELEV.: DATUM: 

iTART. TIME: Pi i < DATE: ! 5 fd,b”i?- 

9NfSH. TIME: IOOC; DATE: [8&W dj - 

WATER Dm: 1 I 

DATEz I : I .I 
I 1 

TIME: : I. I t 

IACKFILLED. TIME: DATE: 

.OCATlON OF BORING: 

NOTES : EDITED BY/DATE:- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29BQ3 (Bo3) w7g63 Fax: (803) 642-8.w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: pO3GSO3 Project: NAS Kev West BRAC SI Prcject Number: 1593 

Zone: D- Subzone: $~RYZND-SZN~ 

Total Depth (ft): 

Stickup Height (ft): 

Casing Diameter (IDinches): 

Static Water Level 
(tt below top of casing): 

One Casrng Volume (gal): 

Start Purge (hrs.): 

End Purge (hrs.): 

I. 
Total Purge Time (min.): (fl( 

Total Amount Purged (gal):.+z,; Q 

Purge Method: cl I 
%wstaltic pump with polyethylene (PE) tubing (silicon tubing in 
Bump head) 

Sample Method: 

WCs by gmvity tlow from PE tubing, all other fmctions 
pumped using peristaltic w/ PE tubing (silicon in pump 

Depth Sampled: -\ 6 , c’+ k&XL? -l-cc 
Sample Date: PhxN v7 
Sample Time: 19 (711 .- 

-mp _ .-_._ 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: Bl+ $%t c-6 : m \6 

TCL SVOCs: YES: a NO 

TCL PESTS: YES: q NO X El 

Bottle Let Number: fl%% K [OUTS- AD--- )a 

Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

‘AL Metals + Tin (HN03 Preservative): YES: q NO c] Bottle Lot Number: fldw\ K [a* : &rAQle! 1 
Time Total Volume Temperature PH DO 

Removed (gals) 
Color 

Peg Cl ! 
Conductivity Turbidity 

(mS/cm) (NW LQ- 

(pD5- d (-Jo 1 2Sl I+#/ 

\PJ 01 
rM 8.63 994 

( 0.. .q- 

Cl& 

R 8% w 9 - I gs:! ! fl.43 I.l& r- c I 

Sample 



?fmlLESN I TOTAL Dm: 

SURFACE BmEV.: DATUM: 

START. TIME: LO40 DATE: (f kfikf‘?. 

7NISH. nh4E: VW DATE: 15 ddc, ‘? . 

WATER DEPTH: ! I I 

DA-f-Et I I I 

TIME: .I ..I .I 

SACKFIUED. TIME: DATE: 

.OCATlON OF BORING: 

I LOGGED BY:&. 

DRILLING CONTRACTOR: &LF f43b-bmL 

DRILLRTS NAME: RILL L\dbCiq 

DRILL RIG TYPE: rn/7FG2 

BORING MCI-HOD: blkw~ $ww 
I 

HOLE DIAMETER: 2” p.slA. 

SAMPLING METHOD: (3 d rt fd u+% - 

HAMMER WCT.: I DROP HCT: 

CONDITIONS: 

- 

!!i 
2 
s 
3 - 

- 

- 

- 

- 

- 

- 

- 
,.l -. 

NOTES: EDITED BY/DATE:- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 2Q603 (sa3) c-%Q-?Q63 Fax: (6031642-345.~ 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: DO3CSO2 Project: NAS Kw Weet BRAC Sl Project Number: 1593 

Zone: D - Truman Annex Seminole Battery 

-gr:GEl 

) Stickup Height (ft): 3’17 ’ 
1 v w 

~ Casing Diameter (ID-inchee): t/2 r 

~ Static Water Level 
(R below top of casing): 5%Y kJLu.2 -Kc 

One Casing Volume (gal): rf ,$, .TZ,ii 9 flOJ 

Start Purge (bra.): \\ e 5 

End Purge (hn.): t esse 

Total Purge Time (min.): I& 

Total Amount Purged (gal): 4 .5 0~ 0 ~,~v? 

Purge Method: 4 

Penstalfic pump with potyethyfehe (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity gow fmm PE tubing. atl other fractions 
pumped using peristaltic w/ PE tubing (skon in pump 
head). 

3 f: Ii 

Suhzone: GRYZND-SZN3 

MSIMSD: YES: 0 NO q 
J:: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: p-Tl\ ?PQr &xiJ*’ AC \e 
TCL SVOCs: YES: q NO 

TCL PESTS: YES: 0 NO X B 

Bottle Lot Number: H mqaftti (~)f p&\Q'ST 
Bottle Lot Number: 

TCL PCBs: YES: q NO /j?J Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: [jq@ m\ K (13M’;&- &??\&&6 

Time 
/ 

Total Volume 

I 

Temperature ’ pH 
Removed (gals) (Deg ‘3 

bidity Conductivity 
(mS/cm) 

Color 1 - 



:OtiDlTlONS: 

4- I TOTAL DPTH: 

iURFACE Eu;v.: OATUM: 

TART. TIME: ii640 [)A= (7 kIut/‘<; 

1NISH. TIME: hn? [)An: 17 fdgv‘i : 

WATER DEPTH: I I 

DATE: ,I I I 

.TlME: .I. .I.. ‘I 

L 8 IACWILLED. TIME: 0Al-E: 

.OCATlON OF BORING: 

NOTES: EDITED BY/DATE:- 



- 

‘d 
0 
d 
2 
3 

- 
- 

e 

- 

- 

- 

. 

PROJEeT: JOB NO.: I BORING NO.: ac~-L-S-~+ 

I TOTAL DEPTH: ‘8’ 5ti5 

SURFACE QEV.: DATUM: 

ST&T. TIME: it-m DATE: /? r\/; 
* 

RNISH. TIME: rx-r- DAlE I 7 klUV ?’ 

WATER DEPTH: I 

7; 

i I - 

J 1 

I .OCATlON OF BORING: 

DATE: I 
TIME: -I I I 

3AcKFlLLED. TIME 4 w-v DATE: /?-- t+N ‘? 

c 7 -4” 57 

r- 

NOTES: EDITED 0YtDAl-E: 



DRILLBYS NAME: &U L/La&+$‘-/ 

DRILL RIG TYPE: &++ &j gl3 bti& 
L I 

BORING METHOD: &lrcBcf b&i* 
1 

HOLE DlAMEl-ER: 2” 0-b 

SAMdUNG MIZHOD: !bdJti i&i%< mm 
t 

‘b - lo’ @zLri 

HAMMER WCT.: DROP HGT: 

CO’NDfTlONS: 

? I I 

4- I TOTAL DEPTH: d 

SURFACE ELEV.: OATUM: 

START. TIME: 6046 C)ATE: /d t&Jl’4?- 
RNISH. TIME: Ci9S CUTE: ffj db’U /7 -?- 

WAm DPTH: I I 
DATE: I I 
TIME: I 

RACKJXLED. TIME: DATE: 

LOCATION OF BORING: 

NOTES: EDITED BY/DATE:- 





SUBZONE 1 
(GRYZNESZNI) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 ww -7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 642-64s 

Sample Name: EOlSSOl Proje& NAS Kev West BRAG Sf 

Zone: E - Truman Annex Buildinos 102.103 and 104 

Airbill No: Ialmatoryl m 

Sample Date: L33 MC T+ 
Sample Time: i 0 9 
Sample Depth (ft): 0 - t ’ w-5 

FID Reading: 0% 

Sample Color. 
, ’ 

Il&ct-r nlhl 

Projwt Number: 1593 

Subzone: GRYZNE-SZNl 

Type of Sample: 

d Loiv Concentration 

0 High Concentration 

d I Grab 

a Composite 

g Grhb-Compssrte 

I If Sample Location was Changed from that Designated in the Workplan, The Rationale ts Provided Here, along with a Description of 
the New Location: 

ObservationtiNotes: 

ANALYSES; 

TCL VOCs (HCL Preswatiie): YES: N NO q Bottle Lot Number: 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number: 

NO X Bottle Lot Number. 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatiie): YES: q NO 0 Bottle Lot Number: 

Sampled By: &I Ir Signature(s): l&?vvbsm tla%2-- 



Brown & Root Environmental 
900 Trail Ridge Road Aikm, SC 29803 (W 649-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EOlsS4t Project: NAS Kev West BRAC SI Project Number: 7593 

- Truman Annex Buildims 1 

Airbill No: Laboratory:GEL 

Sutuone: GRMNE-SZNI 

Type of Sample: 1 
Low Concentration 

0 High Concentration 

d Grab 

D Composite 

n Grab-Composite 

If Sample Location wils Changed from that Designated in the Workpian, The Rationale is Provided Here, along with a Description of 
the New Location: 

I 

Observations/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number. 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: EHI 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatii): YES: q NO 0 Bottle Lot Number: 

Sampled By: f?PP Signature(s): 

. . 



Brown & Root Environmental 
900 Trail Ridge Road Alken, SC 29803 (=I 649-798 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (%N) 642&w 

Sample Name: fOlSS43 Project NAS Kev West BRAC Sl Project Number. 7593 

Zone: E - Truman Annex Buiidinas 1 M. 103 and 104 Subzone: j;RYZNE-SZNl 

Airbill No: -0ry:GEL 

FID Reading: 

Sample Color: 
L 1 

Wf& n+Jd 0 Grab-Composite 

If Sample Location was Changad from that Designated in the Workplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

I ANALYSFS; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

BE 

Bottle Lot Numb 

TCL PESTS: YES: NO X BPme Lot Number: 

TCL PCBs: YES: c] NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatiie): YES: q NO c] Bottle Lot Number: 

Sampled By Signature(s): 



Brown & Root Environmenial 
900 Trail Ridga Road Aiken, SC 29803 (soj) B4!J-7963 Fax: (803) 6426453 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EOlSS44 

Zone: E -Truman Annex Buildinas 1 

Airbill No: 

Proje& NAS Kav Wsst BRAC S( 

Laboratwy. GEL 

Project Number: 7593 

Subzone: GRYZNE-SZNl 

FID Reading: OWL- 
Sample Color: 

L&r TAN 

If Sample Location Was Changsd from that hsignated in tha Workplan, The Rationate is Provided Here, along with a Description of 
the New Location: 

Observations/Notes: 

ANALYSFS: 

TCL VOCs (HCL Presarvative): YES: q NO q Bdttfe Lot Numkr: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BEI 

Bottle Lot Numbar: 

NO X Bottle Lot Numkr. 

TCL PCBs: YES: D NO q B&k Lot Numbac 

TAL Metals + Trn (HN03 Prsservatiie): YES: a NO q Bottle M Numbar: 

Sampled By. Signature(s): b 



SUBZONE 2 
(GRYZNESZNZ) 
SURFACE SOIL 



,*.-- > ,_ 

,. . . 

Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 ww B49-7963 Fax: (m3) &z-&% 

SURFACE SOIL SAMPLE LOG SHEET . 

Sample Name: EO2SS-01 Pmje& NAS Ktv West BRAC SI 

Zone: E - Truman Annex Buildinos 102.103 and 104 

Airbill No: -0ry; EEL 
I 
Sampk Date: 03 MC q)- 

Sample Time: 130 

Sample Depth (l?): r-Z’Sir( 
FID Readina: rl f;)b- 

IF 

Sample Color: LT-mhl 

t 

.FI 

Project Number: 7593 

Subzone: ERYZNE-SZNf 

Type of Sample: 

d , LM C6ncentnttion 

D High doncentr$ion 

in! Grab 

n Composite ” - 
g GrabComposite 

If Sample Location was Changed from that Designated in the Workpkn, The Rationale k Provided Here, along with a Descnption of 
the New Location: 

Observations/Notes: 

ANA! YSFS; =7 
TCL VOCs (HCL Preseniative): YES: q NO fl Bottle Lot Number. 

TCL SVOCs: YES: X NO 

BE 

- 
Bottle Lot Number: I 

TCL PESTS: YES: NO X Boqe Lot Numkr: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN,03 Preservative): YES: a NO q Bottle Lot Number: 

Sampled By: h Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aikan, SC 29803 ww 649-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) &$2-&% 

Sample Name: EO2-SSo2 Project: BAS Kav West BRAC Sf 

Zona: E- Truman Annex Buildinos 102.103 and 104 

Airbill No: Labwatory: 

Sampk Date: f3 DEL ci)- 
Sampk Time: 4A. G&k f 4fRJ 

Sample Depth (ff): 6-2’9i-5 

FID Reading: opp- 

Sample Color: 
I I 

~m/4sQJlw 

Pmjsct Number: zm 

Subzone: GRYZNE-SZN2 

Type of Sample: 

Low Condentmtion 

MS&ED: YES: 0 NO q 

If Sample Location MS Changed from that Designated in the Workpkn, The Rationale is Provided Here, along with a Description of 
the New Location: 

3bservstionsJNotes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: H NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: EEI 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO w Bottle Lot Number: 

TAL Metals + Tin (HN03 Presarvatrve): YES: q NO q Bottle Lot Numbar: 

Sampled By: #F+ Signature(s): 



Brown & Root Environmental 
900 frail Ridge Road Aiken, SC 29843 (W B4s-7963 Fax: (803) 6428454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EOMS43 Pro+& E(AS Rev West BRAC SI 

Zone: E - Truman Annex Buildinos 102.103 and 104 

Airbill No: Laborat0ry:GE.L 

-ple’J~e: 43 tz$P? P 
Sampk Time: // . . 

Sample Depth (ft): 0-L’ Q-4 

FID Reading: P bw 
Sample Color: I I,, 

Project Number 1593 

Subzonc: GRMNE-SZN2 

Type of Sample: 

d 1 Low Concentmtion 

_@ High Concentration 

Ed Grab 

C; Composite 

a Gmb-Compol;rte 

Sample Description: r& w m D L,,, (fll) l,? fi kr 

cmqg IWCIL FfM+vi&ir< 
MS/MD: YES: q NO @ 

If Sample Location wds Changed from that Desgnated in the Workplan. The Rationak k Provided Here, along with a Descnption of 
the New Location: 

Observations/Notes: 

, 
I ANALYSEU, P. 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number. 

BE 

- 
TCLSVOCs: YES: X NO Bottk Lot Number: 

I 
- 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PC&: YES: q NO q 
- 

Bottk Lot Numkr. 

TAL Metals + Tin (HN03 Preservatii): YES: q NO 0 
- 

Bottle Lot Numberz 
-I - 

Sampled By: b S&mature(s): wm< G 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29Bo3 (sm) mw963 Fax (803) 6428454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EOZSS44 projectz P(AS Kev West BRAC Sl 

Zone: E - Truman Annex Buildinus 102.103 and 104 

Airbill No: Laboratory:GEl 

Sample Date: 62, WCY’f 

Sample Tine: ISlf 

Sample Depth (ft): D -2’ 96 
FID Reading: Ir ppti 

Sample Color: 
\ t 

6-M 

Prvjed Numbec 7593 

Subzme: GRYZNE-SZNZ 

Low Concentration _ 

0 Grab-Composite 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

Observations/Notes: 

. . ANAl YSFS, 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: H NO q Bottle Lot Number: 

TCL PESTS: YES: 0 NO H 

TCL PCBs: YES: 0 NO H 

TAL Metals + Tin (HN03 Presewatke): YES: q NO 0 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Numbec 

Sampled By: b+ Signature(s): R7m4fJi~ bL/L- 



SUBZONE 3 
(GRYZNESZN3) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 6447963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 642-&4..54 

,.i. R”. Sample Name: p3SSOi Pmject~ NAS Kev Wesf BRAC SI 

Zone: E- Truman Annex Buildinas lf32.103 and 104 

Airbill No: ~bantory: GEL 

Sample Date: 

Sample Time: 

Sample D&th (ft): P-Z ’ m-59 

FID Reading: D ?7Dbl, 

Sample Color: L7 x+-74 

Project Number. 7593 

Subzone: GRMNF-SZN3 

D Composite 

/ 
13 Grab-Composite 

If Sample Location was Changsd from that Designated in the Workplan, The Rationak is Provided Here, along with a Description of 
the New Location: 

IbservationslNotes: 

TCL VOCs {HCL Preservative): 

TCL SVOCs: 

TCL PESTS: 

TCL PCBs: 

Metals + Tin (HNOJ Preservatiie): 

ANALYSFS; I 

YES: q NO 0 Bottle Lot Number: 

YES: q NO q 
YES: q NO 0 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Sampled By: Signature(s): 

. 



Brown & Root Environmend 
900 Trail Ridge Road Alken, SC 29803 (Bo3) B4s-7X3 Fax: (803) 642-8454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EO3-5602 Project: JJAS Kev West BRAC S1 Projeot Number. 7593 

Zone: F - Truman Annex Buildinas 102.103 and 104 Sutuw: GRY?NE-SZN3 

Airbill No: Lab-w EEl 

Sample Date: 0% wc9+ 

Sample Time: @I 5c 
Sample Depth (tt): o-2’9~\ 
FID Reading: 0 lTpbvc 

1 I 
Sample Color: 

hC+-~ -md 

Sample Description: WY 5NnJb w/co- MSIMSD: YES: 0 NO q 
C-CL l?-l-wuexn 1 

was Changed from that Designated in the Workplan. The Rationale is Provided Here, along with a Description of 
the New Location: 

TAL Metals + Tin (HN03 

TCL VOCs (HCL Preservative): YES: 

TCL SVOCs: YES: 

TCL PESTS: YES: 

TCL PC&: YES: 

Preservative): YES: 

cl X NO 

El NO 

cl X NO 

ANALYSES; 

Bottle Lot 

Bottle Lot 

Bottle Lot 

Bottle Lot 

Bottle Lot 

Number: 

Number: 

Number: 

Number: 

Number: 

Sampied By: Signature(s): 



, ,..Xj 

Brown & Root Environmental 
900 Trail Ridge Road Alken, SC 29803 (803) 649-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 642-6353 

Sample Name: EO3SSOt Project: BAS Kev West BRAC S[ Project Number. f593 

Zone: F - Truman Annex Buildinas 102.1oJ and 104 

Airbill No: -CT EEL 

Sample Date: 

Sample Time: am 

Sample Depth (ft): D- 2’ e&c, 

Subzone: jsRY/NE-SZN3 

FID Reading: 0 ppti 
‘ 

Sample Color: 
lilb&T TFlfd /blhWti 

1 

If Sample Location w11S Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

1 

Observations/Notes: 

ANALYSFS; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

BEI 

- 
Bottle Lot Number: - 

TCL PESTS: YES: NO X Bottle Lot Number. 

TCL PCBs: YES: q NO q B&e Lot Number. 
- 

TAL Metals + Tin (HN03 Preservative): YES: q NO q 
- 

Bottk Lot Number. - 

Sampled By: Signature(s): 



Brown & Root Environmental 
BOO Trail Ridge Road Aiken, SC 29803 (803) B4w963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (M3) 64244% 

Sample Name: EO5SSb4 Pmject: flAS Kev West BRAC SI 

Zone: E - Truman Annsx Buildinas 107 103 and 104 

Airbill No: -0ry: GL 
I- 

iample Date: ~4m?C s3 
jarnote lime: MiaD 

sample D&pth (ft): d-%-h. I-t’ Bt% 

:ID Reading: 3 pfxb 

sample Color: I I 

Project Numkr: 7593 

Subzone: GRYZNE-SZN3 

MSMSD: YES: 0 NO q I 

If Sample Location was Changsd from that Designated in the Workptan, The Rationak is Provided Here, along with a Description of 
:he New Location: 

)bservatlons/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: BEI Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL P&s: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Sampled By: Signatura(s): 



Brown & Root Environmental 
900 Trail Ridge Road 

~- 
Aiken, SC 29803 (W 649-79B3 Fax: (833) 6424454 

SURFACE SOIL SAMPLE LOG SHEET 
, 7-x ’ Sample Name: EOtSS4lS Projecb P(AS KevWest BRAC SI 

Zone: B - Truman Annex Buildinos 102.103 and 104 

Aiill No: Laboratory Eu. 
r 
Sample Date: d 4 be t 9 ‘)- IIQm~~* 1 
0 

Project Nwnber: 7593 

Subzone: GRYZNE-SZN3 

Sample Time: &ti< k%‘T 
b A 

sample Depth (tI): +e&-&’ -‘A 4.- z,\4&c# n . .,.. 10 I I 
HandAuger d ! Low Concenbabon 

17. High Concenltration - - 
‘ID Reading: 0 pvb- 

‘ZLJ”= I 
d Grab 

jampte Color: 
trt-1+7 m-d 

Duolicate ID; 

11 

z Composite 

vm.GiabComposite 

~ampleDescripbon: T[ L ( kt~b -3 

N’nt CdPd%b( c+ia+/tL 
MS/MD: YES: 0 NO H 1 

I 

If Sample Location was Changed from that Designatcd in the Workplan. The Rationale is Provided Here, along with a Description of 
he New Location: 

ANALYSES; 

TCL VOCs (HCL Presen&ive): YES: q NO c] Bottle Lot Number. 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: BB Bottle Lot Number: 

NO X Bottle Lot Number. 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: @ NO q Bottle Lot Number. 

Sampled By: signature(s): 



Brown & Root Environmental 
~TnilRidgoRaad ukq== m(w4796J Fxc (803) 6424454 

SURFACE SOIL SAFPLE LOG SHEET 

SampkName: !%+%@6 ProjedX &&@tWest~ Pr@sctNumbec m 
ZOA: E- \.?$l\&dhc&. IQ,!? IS4 slAKme: ~7?\!7r\lcsi 

Type of Sampk: 

MSMSD: YES 0 NOA I 

I I 
TCL VOCs (HCL Pr-): YES @NO 0 Botlk M Numbs 

TCL SVOCs: YES aNO 0 
I 

B&k Lat Numba: I 

TCL PESTS: YES 0 NO c] BOtMLOtNUMlX 

TCL PC&: YES 0 NO 0 BdthLOtNumkr: 

TAL Metals + Tin (HN03 Pr 

Sampled By: 



SUBZONE 4 
(GfWZNEStN4) 
SURFACE SOIL 



Brown & Root Environmental 

,,, .“..\ 

900 Trail Ridge Road Aiken, SC 29803 (@w -- 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Nan-k: EocSSd~ Projectz &AS Kev West BRAC St 

Zone: E - Truman Annex Buildinas 163 103 and 104 

Airbill No: Labolatoly Q& 

Sample Date: /d -6 -97 
Sample Trme: /LF$+O 
Sample Depth (tt): 1. as’ 

Project Number: 7593 

Subzonc: CRYZNESZN4 

Type of Sampk: 

d i Low Cbncsntration 

Ii. High Concentration 

MS/MSD: YES: 0 NO q 1 

If Sample Location was Changed from that Designatad in the Wortqkn, The Rationale is Provided Hers, along with a Description of 
the New Location: 

Observations/Notes: 

jbkfd 

1 

ANALYSES; 

TCL VOCs (HCL Presarwtive): YES: 0 NO q Bottk Lot Number: - 
TCL SVOCs: YES: X NO Bottle Lot Number: - 
TCL PESTS: YES: BE! NO X Bottle Lot Number. 

TCL PC&: YES: q NO /-J 
- 

Bottle Lot Number: 

TAL Metals + Tin (HN03 Prsssrvatiie): YES: @ NO q - 
Bottle Lot Number: - 



Brown & Root Environmend 
900 Trail Ridge Road Aiken. SC 29SO3 (so3) s49-7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (633) f.%$=&a% 

Sample Name: EocSS-0~ Project: SJAS Kw West BRAC Sf Project Number: 7593 

Zone: E - Truman Annex Buildings 1~.103 and 104 Subzone: FRY7NE-SZN4 

Airbill No: -tJ=w GEL 

Sampk Date: r&W7 
Sample Xme: $7 *e 11: 0 5 

I 
Sample Depth (ft): \ < 2 3’, Y 
FID Reading: /L-O 2 IL 0’ 3 ( 9 ‘2 

, 
Sample Color: 

( SamoieMethod; j I Type of Sample: 

d Low i=on&ntration 

a High Concentration 

Id Grab 

i--J Composite 

Not Applicable a Grab-Composite 

MS/MSD: YES: q NO q 

If Sample Location was Changed from that Designated in the Workplan. The Rationak k Provided Here, along with a Descnptlon of 
the New Lccatlon: 

ObservationslNotes: ObservationslNotes: 

I ANALYSES; I 
TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Numkr: 

TCLSVOCs: YES: X NO 

EM 

Bottle Lot Number: I 

TCL PESTS: YES: NO X Bottle Lot Numbers 

TCL PCBs: YES: q NO 0 Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO c] Bottle Lot Number. 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken,sc29Bo3 @=I ww9s3 Fax (803) M?w 

SURFACE SOIL SAMPLE LOG SHEET 
Sample Name: EO4-SS-03 Prujact: HAS Kev Wast BRAC SI 

Zone: E - Truman Annex Buildinds 102.1g3 and 104 

Airbill No: L;rboratory: m 

SampleDate: /2-6-f) 

Sample T2ne: /a .‘b 0 

Sample. D&h (ft): / 
I 

FID Reading: 0, 

sample Color: ‘0 w q 

Pmject Number: 7593 

SubZone: GRYZNE-SZN4 

Low Condentration 

jampI Descnptlon: 
?A 

fl ftdhm y+J GYC $/;td 
54 J0mc Q?-yu/riLs MS/MSD: YES:* NO 

4 

f Sample Location was Changed frbm that Designated in the Wo@kn. The Rationale is Provided Here, along with a Description of 
he New Location: 

ANALYSES; 

TCL VOCs (HCL Presarvative): YES: 0 NO q Bottle Lot Number, - 
TCLSVOCs: YES: Bottle Lot Number: - 
TCL PESTS: YES: Bottle Lot Number: 

TCL PCBs: YES: q NO 0 
- 

Bottle Lot Number: - 
TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottk Lot Number. - I 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Alken, SC 29Bo3 @=I ~?9a 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 64~8454 

Sample Name: EocSSa Pmjectz P(AS Kw Wast BRAC SI 

Zone: E - Truman Annex Buildinas 1 M. 103 and 104 

Airbill No: ~boratory: Eu. 

Sample Date: /2 _ 6 ti v/z 

Sample Tii: lo : 19 

Sample Depth (W 4 0.7$ ’ 
FID Reading: n 

Sample Color: ~rgcU1~~5L, qrey 

Pmject Number: 7593 

Subzone: GRYZNE-SIN4 

J 

I II 

6d Grab 

Dupltcate ID; u Compcslte 

I Not Applicable 11 u GrabComposite 1 

MSMSD: YES: fl NO q I 

If Sample Location was Changed from that Designated in the Wortcpkn, The Ratknak k Provided Hera, along with a Description of 
the New Location: 

TCL VOCs (HCL Presatvative): YES: 0 NO q 
TCLSVOCs: YES: 

TCL PESTS: YES: 

TCL PCBs: YES: R NO n 

ANALYSFS; 

Bottte Ldt Number: 

Bottle Lot Numbec 

Bottle Lot Numbec 

BottJe Lot Numbec 

TAL Metals + Tin (HN03 Preservative): YES: m NO m Bottle Lot Numbec 

Sampled By: Signature(s): 



SUBZONE 5 
(GRYZNESZNS) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken,sc29Bo3 (803)B4&79a Fax: (603) 6.c~ 

SURFACE SOIL SAMPLE LOG SHEET 
West BRAC SI Project Number. 7593 

Subzone: GRY?NE-SZNS 

I DuPlicate ID: 

Type of Sampk: 

d i Lqw Cqncentrat0n 

q High Concentration 

Qf Grab 

r Composite 

I Not Applicable 11 m Grab-Composite I 
, I I 

MSMSD: YES: 0 NO q 1 

I 
1 2 

If Sample Location was Changed from that Designated in the Woticpkn, The Rationak is Provided Here, along with a8 Description of 
the New Location: 

Observations/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservatiie): YES: q NO 0 BottkLot Numbec 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number. 

NO X Bottk Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number. 

Sampled By: Signature(s): 

. . . 



Brown & Root Environmental 
900 Trail Ridge Road A&en, SC 29Bo3 (W ww9a Fax: (803) 642-8454 

SURFACE SOIL SAMPLE LOG SHEET 

Sarnpk Name: EOSSSO~ Proje& P(AS Kw West BRAC Sl 

Zone: E, - Truman Annex Buiidinos 102.103 and 104 

Airbill No: -0ry:sEL 

Project Number: 7593 

Sutuone: GRYfNE-YN5 

Low Concentration 

Ezl Gmb 

i-l Composite 

E Grab-Composite 

jampie Description: 
5&ry mrs 3 lhQm2-L. MSMSD: YES: D NO @ 

I 

f Sample Location V+IS Changed from that Designated in the Workplan, The Rationale is Pmvided Here, along with a Description of 
:he New Location: 

bserwtions/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number: 

NO X Bot?le M Numkr: 

TCL PCBs: YES: 0 NO a Bottle Lot Number 

TAL Metals + Tin (HN03 PraserMive): YES: q NO 0 Bottk Lot Numbarz 

Sampled By: Signature(s): 

. 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29843 (@w 649-7963 Fax (803) 642-8454 

SURFACE SOIL SAMPLE LOG SHEET 

&mpk Name: fO5-!5S43 Project: NAS Kev Weat BRAC St 

Zone: E - Truman Annex Buildinas 102.1 g3 and 104 

Airbill No: Lpbontory;gEl 

Project Number 7593 

Subzone: GRMNE-SZNS 

SampleDate: 

Sampie Time: 

Type of Sample: 

d Low Concentrahon 

a High Concentration 

6zf Grab 

iI Composite 

a Grab-Compxrte 

Sample Description: 

C Ibservations/Notee: 

If Sample Location was Changed from that Designated in the Wortrpkn, The Rationale is Provided Here, along with a Description of 
the New Location: 

1 

ANALYSFS; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: - 
TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PC&: YES: 0 NO @ Bottle Lot Number: 

TAL Metals + Trn (HN03 Preeewative): YES: q NO q Bottk Lot Numkr. 
7 

- 

- 

- 

Sampled By: Signature(s): 



Brown & Root Environmentd 
900 frail Ridge Road Aiken. SC 29803 WI 64w9w Fax: (KU) 64428453 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EOSSS44 pmject: NAS Project Number: 7593 

Zone: 5 - Truman Annex Buildinos 102.103 and 104 Subzone: GRYZNE-SZNS 

Airbill No: idbofatofK GEL - - 

Sample Date: or; blk’i?- I 

Sample Time: ICI< I 

Sample Depth (ft): -04 qtY-$ 

FID Reading: 0 &o- 

Sample Color. LT G 

Type of Sampk: 

d Low Concenbation 

a High Concentration 

d Grab 

I ~udicatc ID: I m Composite 

w@&-g-bgl m Grab-Composite 

MSIMSD: YES: 0 NO q 

If Sample Location was Changed from that Designated in the Wod@an, The Rationale ia Provided Here, along with a Description of 
the New Location: 

)bservations/Notes: 

ANA! YSFS; 1 
TCL VOCs (HCL Preservatiie): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

BE 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Numbs: 

TCL PCBs: YES: c) NO q Bottk Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lo! Number: 

Sampled By: Signature(s): 



SUBZONE 7 
(GRYZNESZN7) 
GROUNDWATER 



Brown & Root Environmental 
WO Trail Ridge Road Aken. SC Zen3 (803)&%sma Fax (803) a:-&.% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: Es ?- $53 -3 / Project: NAS Kev West BRAC S[ Prqcct Number. 7593 

AirbiU No: LaaMtdyrEu, 

1 Total Depth (ft): 

Subzone: 

Type of Sample: 

a Low Cortcentration 

0 High’C oncenttation 

q Grab 
m Compusite I. 

One Casing Volumc(gal): 

Start Purge (hrs.): 

End Purge (hn.): 

Total Purge Time (min.): 

Total Amount Purged (gal): 

Purge Method: 

Sample Method: 

Depth Sampled: 

Sample Date: 

Sample Time: 

ANALYSFS; 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Baffle Lot Number. 

Bottle Lot Number: 
/ . / 

lime Turbidity 
(NW 

Color 

Signature(s): 



Brown & Root Environmentaf 
900 Trail Ridge Road Aiken, SC 29803 (603) 6497g63 Fax: (803) 6j2w 

GRQUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: gO7CS42 Project: NAS Kev West BRAC SI 

Zone: E - Truman Annex Buildinos 102.103 and 104 

Project Number: 7593 

Subzone: GRYZNE-SIN7 

Airbill No: Labxatory w 

1 Total 0eptl-r (ft): 14, $2 ’ % L.?.[* 

Stickup Height (ft): LA%’ A&& &z-r&b 
Casing Diameter (IDincbs): t” I. b. 
Static Water Level 
(ft beiow top of casing): [G. 13’ 1.6 c. 

One Casing Volume (gal): 08 14-b c,Ak 
Start Purge (hrs.): Ik3Q J 
End Purge (hrs.): I%4 

Total Purge Time (min.): 24 hn;vI. 
Total Amount Purged (gal): z.c &$ (‘i,k‘, 

Purge Method: fv l?--iLd b&- 
Peristaltic pump with poly&@w (PE) tubing (silicon tubing in 

VOCs by gravity flow from PE tubing, all other fnctions 
pumped using peristaltic wl PE tubing (silicon in DurnD 

MSMSD: YES: fl NO q 

Depth Sampled: - lGL52 T.ll.c. I 
Sample Date: Db tic.ci rt- 

Sample Time: l-+\i, 

ANALYSES: 

TCL VOCs (HCL Preservatrve): YES: q NO q Bottle Lot Number. 

TCLSVOCs: YES: X NO c] 

B 

Bottle Lot Number: 

TCL PESTS: YES: NOa Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Total Volume Te(mm$re 1 . pH Conductivity DO 
Removed (gals) 

Turbidity Color 
(mS/cm) (NW 

?&,*i / 3.6 / 2.22 3-.G;? 44 i k/L/ 

2(.( I 3.u; I 2.21 ?*q+ zl$ I 

Sampled By: Signature(s): 



- --- 

DRIWNG CONTRACTOR: &L c &&h-&t-lc 

DRIUER’S NAME: rpLlC lLws&y 
DRILL RIG TYPE: cc tvw& 

, 
BORING METHOD: WG~~ p4t-t 

HOLE DlAMrn: 2 “ b!Fk - 

SAMPUNt MmOD: CihJTMm4\ toe-rr\L[I 

HAMMER WGT.: DROP HCT: 

CONDIT(ONS: 

/t-&l bQeSud I TOTAL DEPTH: 12 f Lji-L 

SURFACE ELN.: DATUM: 

START, TlhlE: OWC DATE: 1-i: DE[ -5 

9NtSH. TIME: 1 96-0 DATEz 03 Dpc- i 

WATER Dm: I 

DATE I I 

TIME: -I .I .I 

IAcmLLm. TrME DATE:. 

.OCATION OF BORING: 

+ik \L 



Brown & Root Environmental 
900 Trail Ridge Road men. SC 29803 w3 649-7963 Fax: (803) 642-8-w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: EO7-GSO5 Pmject: NAS Kev West BRAC SI 

Zone: E - Truman Annex Buildinas 102.103 and 104 

Airbill No: maatory: m 

Total Depth (it): 14.45’ 
stickup Height (ft): 3 43 : 
Casing Diameter (ID-inches): 1 “ 

Static Water Level 
(f! below top of casing):. II0 5s’ 
One Casing Volume (gal): 

Start Purge (hrs.): 1704 

End Purge (hrs.): 1 

Total Purge Time (min.): 26 

Total Amount Purged (gal): e j.5 a,J _ 

I Purge Method: 
J 

Peristattic pump with poiyethylene (PE) tubing (silicon tubing in 
pump head) 

1 Sample Method: 
VOCs by gravity flw from PE tubing, all other fractions 
pumped using peristaltic w/ PE tubing (silicon in pump 

1 De&h Sam&d: rC, 

Sample Date: i 2 -6 - 9 7 

Sample Time: f mti.. 

Project Number. 2593 

St&one: GRYZNE-SZN7 

MS/MSD: YES: 0 NO q 

I ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: Bottle Lot Number: 

TCL PESTS: YES: Bottle Lot Number: 
- - 

TCL PC&: YES: u NO u Bottle Lot Number: 

TAL Metats l l7n (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Time’ Total Volume 
I ! 
Temperature ’ .. pH 

, Removed (gals) (Des Cl 
Conductivity 

(mS/cm) 
DO Turbidity 

(NW 
Color 

I 

Sampled By: Signature(s): ( $J @,m cfl! QD /p I? 



-- 

lt0~fNCi ~0.: g c ; - I-< - : - 

SURFACE ELEV.: DATUM: 

7: 

7; 

NOTES: EDITED BY/DATE:- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 64s7963 Fax: (803) 6d2-8.w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: pO?GS-fM Project: NAS Kev West BRAC SI 

Zone: E - Truman Annex Buildinas 102.103 and 10.4 

Airbill No: Laboratory: w 

Project Number: 7593 

Sutuone: GRY7NESZN7 

Total Depth (tt): KLa’ 
Stickup Height (ft): . 75’ 
Casing Diameter (ID-inches): ‘h f/ 

*Is 

Static Water Level / 
(II below tot2 of casina): s-3 t 

One Casrng Volume (gal): o-t33 q 
Start Purge (hrs.): 0%: 6 

End Purge (hrs.): 05.5~ 
MSiMSD: YES: 0 NO q 

Total Purge Trme (min.): 95 

Total Amount Purged (gal): v. 7 -$ 

Purge Method: 
Peristaltic pump with polyethylene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity flow from PE tubing, all other fractions 
pumped using peristaltic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: 7 4 6 
, 

Sample Date: /a- r-n 

Sample Time: c1:m . 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 

TCL SVOCs: YES: q NO 0 

TCL PESTS: YES: 0 NO q 
TCL PCBs: YES: q NO q 

TAL Metals + Tin (HN03 Preservative): YES: q NO [7 

Tik Total Volume Temperature 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number. 

Bottle Lot Number: 

Bottle Lot Number. 

Turbiditv / COh I 



CONDITIONS: 

I ! iURFACE n.: DATUM: 
T 

L 

f 

NOTES : EDITED BY/DATE:- 



Brown & Root Environmental 
900 Trail Ridge Road men, SC 29803 (Ba3) 6447963 Fax: (803) ~~42-84.9 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: pO7GSOS Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: E - Truman Annex Buildinos 102 103 and 104 Sutxonc: GRYZNES7N7 

Airbill ND- . ..-... .__. 

Total Depth (tt): 12, ($ 

stickup Height (B): 

Casing Diameter (IDinches): 

Static Water Level 
(ft below top of casing): 

One Casing Volume (gal): 

Start Purge (hn.): 

End Purge (hrs.): I % 64 
1 

C dq 
Peristattic pump with pokyelhylene (PE) tubing (silicon tubing in 

Ssmple Method: 
ilOCs by gravity Oow from PE tubing, all other k&ions 
wmped using peristaltic w/ PE tubing (silicon in pump 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVQCs: YES: X NO 0 

% 

Bottle Lot Number: 

TCL PESTS: YES: NO q Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Time 1 Total Volume /Temperature / pH Conductivity I [ 

Sampled By: 5% Signature(s): mL& /3<hg.&-- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 644-7963 Fax: (603) 644=-&!54 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: EOlGS49 Project: NAS KW West BRAG St 

Zone: P - Truman Annex Buildinas 102. tO3 and 104 

Airbill No: b-w EEL 

.F Total Depth (ft): il. ui’ T. 0.~. ’ Twe 
II 

of Screenina Samcle: 

Stickup Height (ft): {*tiL’ Akvv'~ &&. 
DPT Borehde 

Casing Diameter (ID-inches): 0 t q ” s, $< P 0 Existing Monitoring Well 
_ 0 HSATemporary Well .’ 

Static Water Level 
(tt below top of casing): 7.42’ T.0.C. 
One Castng Volume (gal): O*#?J% /c&f. 

Start Purge (hrs.): 6% 2G 
J 

End Purge (hrs.): dql4 

Prcject Number: 7593 

Suhzone: GRYZNE-SZN7 

F High Concentration 

3 Grab 
s Compcsrte 

0 Grab-Composite 
II I 

MSIMSD: YES: 0 NO q I 

JOCs by gravity flow from PE tubing, all other fractions 
ximped using peristaltic w/ PE tubing (s&con in Pump 

p-::_i 

~eris:attic pump with polyethylene (PE) tubing (silicon tubing in 

Sample Time: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: q NO q Bottle Lot Number: 

TCL PESTS: YES: 0 NO q Bottle Lot Number: 

TCL PC&: YES: q NO q Bottle Lot Number: 

‘AL Metals + Tin (HN03 Presetvettve): YES: q NO q Bottle Lot Number: 

Time Total Volume Temperature pH 
Removed (gals) 0% C) 

Conductivity 
1 (mS/cm) 

DO Turbidity / 
(NW 1 

Color 

Sampled By: Signature(s): t*+@&GQ/&- &ad&&-. / 



Brown & Root Environmental 
SO0 Trail Ridge Road Aiken. SC 29803 W) 649-7963 Fax: (803) 642-s-w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: EOolCS-10 Project NAS Kev West BRAC SI 

Zone: E - Truman Annex Buildinos 102.103 and 104 

Project Number: 7593 

Sutuorte: GRYZNE-SZN7 

Airbill No: -mory: GEL 

Total Depth (ff): 

Stickup Height (l?): 

Casing Diameter (ID-inches): 

Static Water Level 
(ft below top of casing): 

One Casing Volume (gal): 

(IW. Start Purge (hrs.): 

End Purge (hrs.): ~mp%3pJ zti 

Total Amount Purged (gal): cI, L5@ ~k.pc c yA+ 

Purge Method: 
p--.+wJyQ- 

Peristaltic pump with Polyethylene (PE) lubing (silicon tubing in 

yy2nwa- J yd dpA)- +.M”, 

pump head) 

Sample Method: 
pJ@ @ + zcu-/&s L 

VOCs by gravity flow from PE tubing. all other fractions 
pumped using peristattic wl PE tubing (silicon in pump 6\3= 
head). 

Depth Sampled: bY 4A+wr& 

Sample Date: 1 L \&-pi 

Sample Time: Ikub 

ANAl YSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

BEI 

Bottle Lot Number. 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatiie): YES: q NO 0 Bottle Lot Number: L 

Time Total Volume / Temperature PH Conductivity DO Turbidity Color 
Removed (gals) / (Deg C) (mS/cm) W-W 

/ 
IlSS /~0I\qu3 a3.z ) Y-S3 a.+-/ 8.01 21% 5i. (la&j 
\zcim 1 J4.4 rl.b5 2.w 7m9 3 &c,d 
Qti4 243 fl.((?G ‘I- w &CL/2 
I20 cl -\,;&A.( 34.3 I fJ.(Q’js J q-6@ //! Cb?ctc 

1 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aikeft, SC 29803 @=I w9-7963 F:ax: (803) 84:=-&w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: EO7CS.11 Projectz NAS Kev West BRAC SI 

Zone: E - Truman Annex Buildinas 102.103 and 104 

Airbill No: -vGEl 

Project Number: 7593 

Subzone: GRK’NE-S7N7 

Total Depth (fl): \7--ti (;’ 1 

L 

Stickup Height (It): I 

Casina tkneter IlD-inchesk 1 ” 

Static Water LeveJ 
(fl below top of casing): ~.~2’ I 

One Casing Volume (gal): .- c, , h c 0 

Start Purge (hrs.): I455 
3 

End Purge (hrs.): 

Total Amount Purged (gal): \ , fl5 qt$ 

Purge Method: 
Peristattic pump vvitth potyethytene (PE) tubing (aiiimn tubing in 
pump head) 

Sample Method: 
VOCs by gnvity flow from PE tubing. all other fractions 
pumped using peristettic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: ,Q )CJ 

Sample Date: 1 z- b- 7 7 

Samole Time: IC3< 

i &mkete ID: 1 

ype d of Sampie: 

/ Low ConcenWation 

c] Composite 

I 
Not Applicable II a Grab-Composite 

I II 

MSMSD: YES: 0 NO q I 

ANALYSFS: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: m NO 0 Bottle Lot Number: 

TCL PESTS: YES: 0 NO 8 Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Time Total Volume Temperature pH Conductivity 
Removed (gals) (Deg C) I (mS/cm) 

j DO ( T(urur;y / ‘71 

, I I 
I 
I 1, =I I 1 / I 

I [ I 
I fl h \ 

Q/ji/QfL /XL (y (3 LLB+-y 

, 
Sampled By: , Signature(s): 

PJY? 

c 

/ 9 



SHEF: ’ OF -- 

,----- -.. 

DRUJNG CONTRACTOR: h&F b?iwmc 

SAMPUNG METHOD: c QfurfNLlnL4 ct.Jmti h 

HAMMER WCT.: 

CONDITIONS: 

I DROP XGT: 

iURFACE R.: DATUM: 

ITART. TIME: ii\0 DATE: oi . - 

9NISH. TIME: 1GZlT DATE: L’\’ m’ c I- 

WATER DB’TH: I I 

DATE: 1 I I 

TIME: I .-I .. I ~- 
IACKFIUED. TIME: DATE: ’ 

.OCATlON OF BORING: 

NOTES: EDmD BYIDATE: 



_ 

Brown & Root Environmentd 
900 Trail Ridge Road Aiken. SC 298u3 wm 849-7983 Fax: (803) 6426554 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: fO74S.~ Project EJAS Kev West BRAC SJ Project Number: 7593 

Zone: E - Truman Annex Buildinos fg2.103 and 7 04 

Airbill No: -0r-Y GEL 

Total Depth (ft): \3*5( 
Stickup Height (8): 2 .qb 

Casing Diameter (ID-inches): 1 ” 

End Purge (hrs.): 1556 

Total Purge Time (min.): 4 5 && 

Total Amount Purged (gal): no 3 Q( Q 

Purge Method: 
u 

I Puristattic pump with poiyethyiene (PE) tubing (silicon tubing in 
pump head) 

1 Sample Method: 
VOCs by gmvhy flow from PE tubing, all other ftactiins 
pumped using peristaltic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: rJ 7 ’ 

Sample Date: tz-h--7? 

1 Sample Time: \3,5.5 

r 

Subzone: ERaNF-S7N7 

Tvoe of Screenim Samok; 

q OPT Borehok 
D Ex&ing Monitoring Well 
0 HSA Temporary Well 

/ Jype of Sample: 

Low Concentration 

I -’ a High Concentrabon 
! a Grab 

@ Composite 
a Grab-Composite 

L IL 

MS/MSD: YES: 0 NO q I 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO fl Bottle Lot Number. 

TCLSVOCs: YES: X NO 

%B 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Presewatwe): YES: q NO q Bottle Lot Number: 

Signature(s): tw CDm 



JOE NO.: I BORING NO.: t(c i - &< - : 2 

LOGGED BY: 

DRILLING CONTRACTOR: &tir /KLhd~c 

DRILLER’S NAME: i3Llb LA a Dky 

DRILL RIG TVPE: @qa%~ 

BORING METHOD: aria pd+l 

HOLE DIAMiZER: 2” Dftx. 

SAMPLING M~TTjlOD: CmmrJ-tl Lir&iMlg. 

HAMMER WCT.: I DROP HGT: 

CONDITIONS: 

/kG 5g p&oh\ ITOTAL DB’TH: I 3 ’ 66 

LIJRFACE ELW.: DATUM: 
- 

5lART. TIME: f3$5 DATE: &bi. 

7N1SH. TIME: 1% $ DATE: 6 b6 c ‘: ? 

WA= DEPTH: I I 

DATE: I .:I I 

TIME: 4 : ! I 

,3AClCFtLlB. nME: DATE: 
1 

NOTES:_ EDITED BY/DATE: 



Brown & Root Environmental 
9CIO Trail Ridga Road Aken. SC 29803 w.w 649-7963 Fax: (803) 64244.54 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

‘Sahpk Name: EOfGS-13 Pmject J4AS Kcv West BRAC Sl Project Number. 7593 

bne:E - Truman Annex Buildinos 102.103 and 104 Subzone: GRYZNE-SZN7 

. 

Airbill No: Laboratory:GEL 

Total Depth (ft): cl I I.6 T.LC. 

Stickup Height (ft): 2.lRJ’ &v6 @tdb- _ 

Casing Diameter (ID-inches): I‘ c Dbcj Lb. 
Static Water Level 
(ft b&w top of basing): J.IZ‘ 7.0-L. 

One Casing Votume (gal)! D+ D4& G,& 
Start Purge (hn.): WiJ a 

End Purge (hrs.): Ir;jld- \ 
Total Purge Tima (min.): - -LA Kctw * 1 

I I 

Total Amount Purged (gal): 2 , s r;Lc) ( e&t. 

Purge Method: 
Per&attic pump with potyethyiene (PE) tubi& (silicon t&g in 

pump head) I 

Sample Method: 
VOCs by graviiy flcm from PE tubing. all other ftactions 
pumped using per&attic wl PE tubing (tit&on in pump I 

Depth Sampled: A/ 1%. UG’ 7.o.c. 

Sample Date: ocp tzniiq -k 

Sample Time: l9ldl I 

I ~UDiiGltC ID; I 

ype Iid of Sample: 

Low Concentration 

- Higti Concentration 

8 Grab 

0 Composite 

Not Applicable 11 D GrabComposite 1 

MSMSD: YES: q NO w 

ANALYSES; 

TCL VOCs (iiCL Presetiie): YES: q NO 0 Bottfe Lot Number. 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BB 

Bottfe Lot Number: 

NO X Bottle Lot Number: 

TCL PcBs: YES: q NO q Bottle Lot Number. 

TAL Metals + Tin (HN03 Preservdtie): YES: @ NO 0 Bottle Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Awn, SC 29803 (W 649-7963 Fax: (303) M28453 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: Project: NAS Kev West BRAC St Project Number: 7593 

Zone: F - Truman Annex Buildinas 102.103 and 104 Subzone: GRYZNESIN7 

Airbill No: b-v GEL 

Total Depth (tt): r&5 A T-ad. Tvva of Screenina Samole: 11 Jype of Sample: I 

Stickup Height (ft): 0 ,4 j ’ &{m a DPT Borehc 

Casing Diameter (IDinches): 7-l’ z’. h 
_ &xistingti 

0 HSA Tempt 
High Conqentratron 

I Static Water Levei 
+o(P G.C. 

I 
(R below top of casing): -. . 
One Casing Volume (gal): 1.14 /CAY. I 

I I 

Start Purge (hrs.): tom 3 

End Purge (hn.): in4Ci -. 
Total Purge Time (min.): \- & hnli4. 1 

Total Amount Purged (gal): e 4 ST+-- 

Purge Method: 
u 

Peristaltic pump with poiyathytene (PE) tubing (silicon tubing in 
pump head) I 

Sample Method: 
VOCs by gravity flow from PE tubing, all olhar fractions 
pumped using peristaltic wl PE tubing (silicon in pump I 
head). 

Depth Sampled: /L B. DIP I 7--0.L. I 
Sample Date: 04 Ge-w 
Sample Time: 1 ‘c;jJ 

Not Applicable 3 Grab-Composite 

M.S/MSD: YES: n NO q I 
%=sewations/Notes: (Any change m sample lmten lmn that aa~pmted m 

Uw Woticplan should be eWlStnsd and desc8tb.d hem.) 

ANALYSFS; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: q NO 

x 

Bottle Lot Number: 

TCL PESTS: YES: 0 NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals. + Tin (HN03 Preservative): YES: H NO q Bottle Lot Number: 

Sampled By: Signature(s): 

. 



Brown & Root Environmental 

,/ ‘F .̂ 

. . .-/.. 

900 Trail Ridge Road Aiken, SC 29803 (803) 649-7963 Fax’ (633) 6.$2.8&t 

GROUNDWATER SCREENING SAMPLE LOG SHEET 
mM-26 

Sample Name: EO7B Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: E - Truman Annex Buildinos 107 103 and 104 

Airbill No: -ory: GEL 

Total Depth (ft): i5.12’ 7,3-~. 

Stickup Height (ft): 
0.w 

1 

MiJN p&L-c 

Casing Diameter (ID-inches): 2” z+cs.’ 

Static Water Level 
(ft below top of casing): 3 I *II T-o.c, 

One Casing Volume (gal): /.I1 r\/tl. 

Start Purge (hrs.): 045m 3 

1 End Purge (hrs.): 001’4 
Total Purge Time (min.): 4’4 -1m. 

Total Amount Purged (gal): *C 4 d;(l-(1 . Got- 
Purge Method: d 

Perislattic pump with pbtyetbyiene (pE) tubing (silicon tubing in 

VOCs by gravity fkw from PE tubing, all other fractions 
using peristaltic w/ PE tubing (silicon in pump 

Depth Sampled: + 

Sample Date: 04 m2LQl-k 

Sample Time: QBc;4’ 
r 

Suhzone: FRYZNESZN7 

MS/MSD: YES: 0 NO n 

ANALYSES; 

TCL VOCs (HCL Preservatwe): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: q NO 

% 

Bottle Lot Number: 

TCL PESTS: YES: q NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number. 

TAL Metals + Tin (HN03 Preservatrve): YES: q NO 0 Bottle Lot Number: 

I Time Total Volume j Temperature ’ pH 
, Removed (gals) I (Deg C) 

Conductivii 
(mS/cm) 

DO Turbidity 
(NTU) 

Color 

Sampled By: Signature(s): 

. . . 



1~1 own (k foot Environmentaf . 
BOO7nirRidgeRcmd Alken@sc2BBm (sctj) B4wBa Fsc (Ru3) 642845~ 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

SamplcNamc @,h#+~ t’rojec2Numkr: m 

sIl&ne: &?@JJ 3 
Airtdl No: 

start Purge (hns.): 

End Purge (hm.): 

Sample lime: OS;955 

MS/X&D: YES Q NOpa 

7 

: 

J 

Bottk Lat Numbc 

Bottle Lot Numk 

TCL PESTS: YES 0 NO 0 Bottle Ld Number 

TCLPcBs: YES 0 NO 0 BOtll8LOtNumkr: 

TAL Metals 4 Tin (HN03 Pmcrvstivc): YES 0 NO 0 BotUe Ld Numbac * 

-_ _.. __-_- 



Brown & Root Environment& 

,- -1.. 

,/’ - 

900 Trail Ridge Road AlkM, SC 29803 (SW) 64Q-mB3 Far: (833) &c-s454 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: e 
*7szv 

Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: F - Truman Annex Buildinas 102.103 and 104 Subzone: GRYZNE-SZN7 

Airbill No: Laboratory: Eu. 

Total Depth (ft): 
1 

l3.72 r-a-c. 

Stickup Height (It): 

Casing Diameter (ID-inches): 

Static Water Level 
(ft below top of casing): 

High Concentration 

One Casmg Volume (gal): \a b4 A&. E07-GS-Dl 
3 

Start Purge (hn.): oq \3 ___II__ 
End Purge (hrs.): 04c4 

- I, I 

Total Purge Tima (min.): 4cj 
Total Amount Purged (gal): 4 4 &,,j (k&q. J 

Purge Method: A 

Peristaltic pump with polyethyiem (PE) lubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gmvity llow from PE lubing. all other fractions 
pumped using peristaltic w/ PE tubing (siiicon in pump 
head). 

Depth Sampled: + 14, 5 ’ 7-. 0. C. 

Sample Date: 03 -bfirit 
Sample Time: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO a Bottle Lot Number: 

TCL SVOCs: YES: q NO 

TCL PESTS: YES: q NO X El 

Bottle Lot Number: 

Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Presarvatwe): YES: 8 NO 0 Bottle Lot Number: 

Time Total Volume / Temperature . pH 
Removed (gals) 1 (Deg C) 

Conductivity ’ DO Turbidity 
(mS/cm) (NW 

Color 
I 

Sampled By: Signature(s): 



Brown & Root Environmental 
Xl0 Trail Ridge Road Aiken. SC 29803 (W -7Qa Fax: (BOJ) 6&‘-8-w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 
EO+-fVWLt3 

Sample Name: - Project: NAS Kev West BRAC Sl 

Zone: b -’ I--I ZchtLc E 

Airbill No: Laboratory: a 

Total Depth (ft): 13. 32 adw f.U*L. 

Stickup Height (ft): WA. 
Casing Diameter (ID-inches): 2“ bt 9 . 

Static Water Level 
(ft below top of casing): 1913-D l%wvu T-S-C. 

One Casing Volume (gal): /SIG k&j/ 

Start Purge (hrs.): r3sgl 
End Purge (hn.): 

Total Purge Time (min.): 

Total Amount Purged (gaj): 

Purge Method: 
TmaJ 

Perislatlic pump with w tubing (silicon tubing in 
pump head) 

Sample Method: 7wWd 

VOCs by gravity flow from gtubing. all other fractions 
pumped using pefisIaltic w/ tubing (silicon in pump 
heati. rWN 

Depth Sampled: y, tj ’ ~jzs~ T. C. c _ 

Sample Date: 2hlWq& 

Sample Ttme: 

i 

~- 

i 
i 
I 

[ 
I 

-[ 

C 

Tvoa of Screenino Samole: 

23 DPT Borehde 
mng Monitoring Well 
2 HSA Temporary Wetl. 

Duolicate ID; 

Mot Applicable 
J1 1 

MSIMSD: YES: 0 NC l/g . 

Project Number: 7593 
,- subzone: tLL’.^“^ 

ype of Sample: 

Low Concentration 

8 

High Concentration 

Grab 

g Composite 

a Grab-Comwsite 

the Wdfk#an should bd dxplawwd and desertbed hen.) 

t is-it ’ 

ANALYSES: 

TCL VOCs (HCL Presewative): YES: q NO 0 

TCL SVOCs: YES: q NO q 
TCL PESTS: YES: 0 NO q 

TCL PCBs: YES: 0 NO q 
TAL Metals + Tin (HN03 Preservative): YES: q NO q 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Time Total Volume 1 Temperature i 

1 Removed (gals) / (Deg C) 1 
pH Conductivity DO Turbidity Color 

(mS/cfn) (NW 

rJC3 j 2d.q j 34j- I+j 3.G;e 3?- n1wq qLLl&u -5 
l&P AJ 1 m 1 LB.-j- 1 -7.10 I*X b.;5w 4-z 

I 
1 

Sampled By: Signature(s): 



SUBZONE 9 
(GRYZNESZNS) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) B4g7963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) t%zw 

Sample Name: EOS-SSd~ Project: HAS Kev West BRAC SI Protect Number: zs3 

Zone: E - Truman Annex Buiidinos 102.103 and 104 Subrone: GRYZNE-SZN9 

Airbill No: laolatory m 

Sample Date: Q- bfcfv 

Sampie Time: b% 
Sample Depth (ft): tcr/ f3GG 
FID Reading: I/q&+ I 
Sample Color: 

lAtrr+r TiiJ 
Duplicate ID: 

Not Applicable I 

Type of Sample: 

d I Low Concentnttron 

D High Concentmtton 

d ! Grab 

z Composite 

Sample Description: f& e k> u - ~1Ll-y 

LiLiLiLib 47JD Gs&& pa t?mMJam 
MSIMSD: YES: c] NO @ 

I 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Descnptron of 
the New Location: 

Observations/Notes: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO 0 Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Sampled By: Signature(s): 



Brown & Root Environmental 
fXlOTrailRidgeRoad A)on.SC29BW @m-m53 Fax (603) 6~8454 

SURFACE SOIL SAMPLE LOG SHEET 

FID Reading: m id 
I 

Type of Sampk 

l5kl-s 

.I Hlah- 

1 

ANALYSES: -k!!cl;, \! CcLZ’Lk lI$ L& VJ-I . 
TCL VOCs (HCi Preserwtive): YES No u 6ottk Lot Number. 

TCL svocr: YES 
% NO cl 6OUkLOtNWtl~ 

TCL PESTS: YES 0 NO 6OUkLOtNumbcr: 

BotlbLOtNumkr: 
TAL Metals + lin (HN03 Preservd&): YES 6OttbLOtNtJ?IbbK 

Sampled By: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 

SURFACE SOiL SAMPLE LOG SHEET 

Sample Name: EOSSSO2 Proje& NAS Kev West BRAC SI 

zone: E - Truman Annex Buildinas 102.103 and 104 

Airbill No: -w Eu. 

Pmject Number: Eis 

Subzone: GRYZNE-SZN9 

;ampkDate: /a. L-77 1 1 Sam& Method: 1 I Type of Sample: 

sample rime: //: Yb 
sample D&&h (ft): 

‘ID Reading: ~-,,,f& @--),,,, 

sample Color: I DuDlicacte ID: 1 3 Composite 

I MS/n&D: YES: fj% NOB %.A . 
I 

‘f Sample L&on was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Description of 
:he New Location: 

ANALYSFS: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: Bottle Lot Number: 

TCL PESTS: YES: Bottle Lot Number: 
- - 

TCL PCBs: YES: w NO u Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Sampled By: Signature(s): 

J 

. . . 



Brown & Root Environmerkal 

MSMSD: YESuNO&- 

If &mpk ~ocatian WJS changed frun that oesignated In the Wokplan, The Rabonak is Prwvded Here, alog with a Description of 
the New Location: 

ANAl YSFS; 1 
TCL VOCs (HCL Preservativt): YES=0 0 Botile Lot Numb . 

TCLSVOCs: YESBNO D Bot& Lot Number 

TCL PESTS: YES 0 NO /-J Bbttle M Numbec 

TCLPCBs: YES% NO a Botlb IA Numbec 

TAL Metals + Tin (HN03 Proswath): YEStiN 0 Bottle Lot Numbec 

Sampled By 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (Ba) w7g63 #Fax: (833) 642234% 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EOssS43 Proje& NAS Kw West BRAC SI Project Number: 7593 

Zone: E - Truman Annex Buildinos 1 M. 103 and 104 

Airbill No: -0ry:GEL 

I Sample Date: bS WClirY 

Sample Twrte: PT4-c 
J 

Sample Depth (ft): 
- . 

e-2’ FL< 
‘ID Reading: 0 PI=- 
sample Color. bll-HT m 

. 

Type of Sample: 

d Lov+Concerltration 

m High Concentration 

Id Grab 

g Composite 

II 7 Grab-Composite 
I jhpiicate ID: II 

I Not Applicable 
i II 

MSMSD: YES: 0 NO q 1 

Subzone: ERYZNE-SZN9 

If Sample Location wils Changed from that Designated in the Workplan. The Rationale is Provided Here, along with if Description of 
:he New Location: 

Observations/Notes: 

TCL VOCs (HCL Presewatiie): YES: q NO 0 

TCL SVOCs: YES: X NO 

ANALYSES: 

Bottle Lot Number: 

TCL PESTS: YES: BE 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO 0 Bottle Lot Number: 

TAL Metals + Tin (HN03 Presetvatiie): YES: q NO 0 Bottle Lot Number: 
7 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trait Ridge Road Aiken. SC 29Bo3 (803) sw7963 Fax: (803) 6428154 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: EOSSSJM Prpjcct: P(AS Kav Wast BRAC St Project Number: 7593 

zone: F - Truman Annex Buildinas 102.lg3 and 104 Subzone: GRY7NE-S7N9 

Airbill No: -0ry:GEL 

Sample Color: 

Sample Description: 
MSIMSD: YES: [7 NO q 1 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

L 

Observations/Notes: 

ANALYSEQ 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottk Lot Number: 

TCLSVOCs: YES: X NO 

Em 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number. 

TCL PCBs: YES: q NO 0 Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatii): YES: q NO q Bottie Lot Number. 
, 

Sampled By: Signature(s): 

. 





SUBZONE 1 
(GRYZNF-SZNl) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Alken, SC 29803 (8c3) -7963 Fax: (893) 6c&W 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: fOlSSd1 Project: NAS Kev West BRAC SI Project Niumber: 7593 

20% F - Truman Annsx BuiMina 223 Subzone: ERYZNF-SZNl 

Airbill No: Lab-w. GEL 

/Sample Date: d 2 %d 4 % I Type of Sample: 

d ! Law Concentration 

a High Concentration 

Ef 1 Grab 

ii r Compmite 

z Grab-Composite 

I If Sample Location was Changsd from that DesignaM in ths Workptan. The Rationale is Provided Here, along with a Description of 
, the New Location: 

Observations/Notes: 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: m NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

BE 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBS: YES: q NO @ ‘Bottle Lot Number: 

TAL Metals + Tin (HN03 Prescnrative): YES: q NO 0 Bottle Lot Number: 

Sampled By: w Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Alken, SC 29843 (W w9-= Fax: (803) 642-w.54 

SURFACE SOIL SAMPLE LOG SHEET 

SampleNama: FOlSS-0~ Projsct: NAS Kav West BRAC SI Projsct Numbec 7593 

Zone: F - T&man Annex Buildin- Subzone: GRYZNF-SZNl 

Airbill No: Labaatory: w 
1 

Sample Date: d2 t34%9? 
Sample Time: r3s-c 
Sample Depth (ft): d-2’9trc 
FID Reading: 

Low-Concentration 

Sample Dsscription: 
MS/MSD: YES: 0 NO q 

If Sample Location m Changed from that Dssignatad in the WorkPlan, Ths Ratiinahe is Provided Here, along with a Description of 
the New Location: 

G bservations/Notes: 

u+Jml~ 

I ANALYSES; 

TCL VOCs (HCL Presewtive): YES: q NO q Bottle Lot Number. 

TCL SVOCs: YES: X NO 

ER 

Bottle Lot Number. 

TCL PESTS: YES: NO X Bottte Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number. 

TAL Metals + Tin (HN03 Prsserva~bve): YES: q NO c] Bottle Lot Number: 

Sampled By: b%k Signature(s): Kk-kw- h&- 



, -. 

Brown & Root Environmental 
900 Trail Ridge Road A&en. SC 29Bo3 ow 64w963 Fax: (803) 6-U-8451 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: FOlSS43 Projecb NAS Kev West BRAC SI Project Numiberz 7593 

Zone: F - Truman Annex Buildina a Subzone: GRY7NFS7Nl 

Airbill No: -wEu, 

S=npkDae: bt ML Gip 

Sample Time: 1404 
Sample D&h (ft): o-zc 54-s 

FID Reading: 0 + 
I 

Sample Color: 
tr s- nkd 

Low Concentration 

MS/MSD: YES: 0 NO @ 
1 

1 a 

If Sample Location was Changed from that Designatad in the Workplan, The Rationale is Providsd Here. along wtth a Description of 
the New Location: 

Observations/N&s: 

PNALYSES; 
TCL VOCs (HCL Prsservative): YES: q NO 0 Bottle Lot Number: - 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: EEI 

Bottle Lot Numbec - 
NO X Bottle Lot Number: - 

TCL PCBs: YES: 0 NO q Bottle Lot Number: - 
TAL Metals + Tin (HN03 Preservstive): YES: q NO 0 Bottle Lot Number: - 

Sampled By: ha- siinature(s): 

. . 



Brown & Root Environments1 
900 Trail Ridge Road Aikm,sczsoc3 W) mw9s3 Fax: (803) f542-8454 

SURFACE SOIL SAMPLE LOG SHEET 

Sarhpk Name: FOlSSo4 Projeot NAS Kev West BRAC SI Project Number: 2593 

Zone: F - Truman Annex Buildina 7’3 Subons: ERYZNF-S?Nl 

Airbill No: bboratory:EEL 

SampleDate: 62 @gi 43 

Sample iii: Low Con~tion 

+Qmpk D+pvI UV 

FID Reading: u$qzLb 

Sample Color: 
I 1 

Lt&titT -pfd 

Sample Dwxiption: ML 

Rx4~ fG-&fgiir< ( L+f. 
MS/l&D: YES: q NO fl 

If Sample Location was Changed from that Designated in the Workplan. The Rationale is Provided Here, along with a Description of 
the New La&ion: 

I @NALYSES; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCLSVOCs: YES: X NO 

El 

Bottle Lot Number: 
TCL PESTS: YES: NO X Botlla Lot Number: 

TCL PC!&: YES: 0 NO q Bottle Lot Numbs 

TAL Metals + Tin (HN03 Preservative): YES: @ NO [7 Bottle Lot Numbsc 

Sampled By: l&m-- 

. 



SUBZONE 3 
(GRYZNF-SZNS) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trait Ridge Road Alken, SC 29Bw (aa3) 6497963 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (333) 642-&w 

Sample Name: FO3SSOl Project: NAS Kev West BRAC SI 

Zone: F - Truman Annex Buildina 223 

Airbill No: b-My. GEL 

Sample Date: /3 -837 
Sample Time: /g,T _- rr 

Sample Depth (ft): 0 -,x 1 

FiD Reading: 

Spr i *t/ Y$ 52 ;*sW 

Project Number: 7593 

Subzone: s;RYZNF-SZN3 

Type of Sample: 

d 1 Low,Condentration 

MS/I&SD: YES: 0 NO q 

If Sample Location was Changed from that Designated in the Wodrplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

Observations/Notes: 

L 

XL VOCs (HCL Preservative): YES: 

TCL SVOCs: YES: 

TCL PESTS: YES: 

TCL PC&: YES: 

TAL Metals + Tin (HN03 Preservative): YES: 

ANALYSES; 

Elel Bottle Lot Number. 

Bottle Lot Number: 

Bottle Lot Number: 

cl+l Bottk Lot Number: 
- - 
WNOLI Bottle Lot Number: 

Sampled By: 

. 



Brown & Root Environmental . 
900 Trail Ridge Road Aiken, SC 2981xJ WI e4s-m 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (BK+) 642-5454 

Sample Name: FO3SSO2 Pmjak pCAS Kev West BRAC SI Project Number: 7593 

Zone: F - Tknan Annex Buildina a 

Airbill No: 

Sampk Date: !24l-97 
Sample Tii: oaw 
Sample Depth (ft): n - 2 ‘ 

FID Reading: @ ~$0 . 3 ‘aah I 
d= b#J& 

Sample Color: 8 
AAT! ’ 

Sample Description: 

Subzone: QRYZNF-S7N3 

PutWate ID; 

u GrabCompcsite 

MSBhSD: YES: 0 NO m 
I. 

If Sample Location was Changed from that Designated in the Workpian, The Rationate k Provided Here, along with a Descnptlon of 
the New Location: 

Observations/Notes: 

ANALYSES.- 

TCL VOCs (HCL Preservative): YES: @ NO 0 Bottle Lot Number: 

TCL SVOCs: YES: Bottle Lot Number: 

TCL PESTS: YES: Bottle Lot Number: 

TCL P&s: YES: 0 NO q Bottle Lot Number: 
- 

TAL Metals + Tin (HNOJ Preservative): YES: q NO q Bottle Lot Number 

Sampled By: 

. . 



Brown & Root Environmental 
SO0 Trail Ridge Road Aikal,sc29Ba3 (@w ~7963 Far: 1:803) 64428454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: fO3SSO3 Pro@21 NAS Kev West BRAC SI Project Number: 7593 

Zone: F - Trumsn Annex Buildina m Sutuone: MYZNF-SZN? 

Airbill No: l--tfwGEL 

Sample Date: ia -g-S 7 

Sample lime: by/O ’ 
Sample Depth (tt): 0 -d ’ 

FID Reading: I 

Sam& Method; I Type of Sample: 1 

I DuDkate IQ; 

Low Concentration 

n High Concenbation 

Id Grab 

D Composite 

I Not Applicable GrabComposIte I 

MSMSD: YES: 0 NO q I 

If Sample Location was Changed from that Designated in the Workplan, The Rationale is Provided Hen, along with a Description of 
the New Location: 

Observations/Notes: 

TCL VOCs @CL Preservat TCL VOCs @CL Preserva~fve): YES: q NO 0 Bottle Lot Number: 

TCL SVC TCL SVOCs: YES: X NO 

TCL PEE TCL PESTS: YES: BEI 

Bottle Lot Number. 

NO X Bottle Lot Number: 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + ?in (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Sampled By: Signature(s): 

TCL PC 

TALMetals + ?in (HN03Preservat , - - 
A - I 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29Bo3 (scxj) 649-7963 Fax: (803) 6434=-&w 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name pO3-SS44 Pmjadtz NAS Kev West BRAC SI Pmjcct Number 7593 

St&one: GRYZNF-SZN3 Zone: F - Truman Annex Buildim m 

Airbill No: Laboratory m 

Sample Data: la-s+7 
Sample Tm: 6cf4-05 
Sample Depth (ft): 0 - 2 / 

FID Reading: n 

Sample COIO~: 6 JUWQ $0 6-&t * 

Sample Description: 
p;hc +fJ me 

1 I Type of Sample: 

Low Conckttation 

‘0, High Concentration 

MSIMSD: YES: 0 NO @ 
I 

If Sample Location was Changed from that Designated in the Workplan. The Rationala is Pmvided Here. along witn a Description of 
the Ney Lccation: 

I 
C %servations/Notes: 

ANALYSES; 

TCL VOCs (HCL Praservative): YES: a NO 0 

TCL SVOCs: YES: X NO n 

TCL PESTS: YES: E NO - 

TCL PCBs: YES: /-J NO q 
TAL Metals l Tin (HN03 Preservative): YES: m NO n 

Bottle Lot Number: 

Bottle Lot Number: 

@ttle Lot Numkr: 

Bottle Lot Number. 

Bottte Ld Numbec 
‘ 

Sampled By 1/11qc$’ %(.(. Signature(s): “-I”-;’ weA 



SUBZONE 7 
(GRYZNFSZNI) : 
GROUNDWATER 



Brown & Root Environmental 
900 Trail Ridge Road Aiken,sc29Bo3 (803)64s7963 Fax: (843~ 6c-s~~ 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Airbill No: JLaboratMy: 

I DuDkate ID: 0 Composite 

One Casing Votunie (gal): 04713 
Start Purge (hn.): 09:/q 

69Qi?r End Purge (hrs.): 

tJA 11 n Grab-Co&mte 1 

e MSIMSD: YES 0 NO a 

Total Purge Time (min.): - -4i 
‘I- 

C 

Total Amount Purged (gal): 

Purge Method: 

10d CbY p-4 

i 

t 

Sample Method: 

l,cJ Flru,p(rr*cp 
Depth Sampled: 

Sample Date: 

SamDIe Time: 

PNALYSFS; 

TCL VOCs (HCL Presw&ive): YES q NO c] Bottle Lot Number: 

TCL SVOCs: YES 0 NO 0 Battle Lot Number: 

TCL PESTS: YES 0 NO 0 Bottle Lot Number. 

TCL PC&: YES 0 NO 0 Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES 0 NO 0 Bottle Lot Number: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (W 649-m Fax (803) a?-&-% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: FOfG.S.01 Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: F - Truman Annex Buildina 7Q Subzone: GRYZNF-SZN7 

Airbill No: Labotatory. m 

Total Depm (ft): 

. . Stickup Height (ft): 

Casing Diameter (ID-inches): 

Static Water Level 
(ff below top of casing): 

One Casing Volume (gal): 

Start Purge (hrs.): 

End Purge (hrs.): 

9-s-y 

MSIMSD: YES: 0 NO q 
1 Total Purge Time (min.): I 

Total Amount Purged (gal): 

Purge Method: 
Penstattic pump with potyethyiene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity flow from PE tubing, all other fractions 
pumped using peristaltic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: 

Sample Date: -?-+97 
Sample Time: 

ANALYSFS: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: EB 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PcBs: YES: 0 NO @ Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Time 

09. rS/ 
27.3~ 

Total Volume Temperature pH Conductivity DO Color 
Removed (gals) / 

Turbidity 
(Deg C) (mS/cm) (NW 

m54 a 7 I &a +-L& LYC’ c/73 
A-w/l 27.4 I G-73 I 3,/4 c-/&YP 

c ELj/ 
c/&. f. 

Sampled By: Signature(s): 



-- 

PRQ1Eff: JOB NO.: }60RIN0-N0.: ,C ~1 ; - .- ; - : 
1 

LOGGED BY: 4. 

I 

ZONDITIONS: 

/hJ b%pi-r:d ltOlAL DWTU: !l t $5 

SURFACE ELN.: DA’NM: 

START. TIME: /L-L; DATE: t’Lbi, ‘1 

RNISH. TIME: f&-f\’ DAT!? i:z wi ( 

WATPI DEPTH: I 1 I 

DATE: I I 

.nME: 1 .. I . I 

~KFRLED. nM& DATE: 

.OCA?.ION OF BORING: 

ALMA F 

NOTES: EDITED BY/DATE:- 



Brown & Root Environmental 
900 Trail Ridge Road Aikeft, SC 29603 (6cl3) B49-7963 Fax: (803) 64:&.54 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: FOfGS9~ Project: NAS Kev West BRAC St Project Number: 7593 

Zone: F - Truman Annex Buildina a Subzone: GRMNF-SZN7 

Airbill No: bdbomtoryI gL 

Total Depth (ft): l2.4PJ ) I 

.- I 

Start Purge (hrs.): m\ 

End Purge (hrs.): m ~JI 

Total Purge Time (min.): .4ti 
Total Amount Purged (gal): M 3.5 ck;\\o&s 

Purge Method: 
J 

Peristaltic pump with potyethyiene (FE) tubing (silimn tubing in 
wnp ~==tl 

I 
Sample Method: 
VOCs by gravity flow from PE tubing. all other ftactiins 
pumped using peristaltic WIPE tubing (siiiin in pump 

0 HBA Temponry Well 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: @ NO Bottle Lot Number: 

TCL PESTS: YES: 0 NO Bottle Lot Number. 

TCL PCBs: YES: /-J NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Presetwtive): YES: a NO q Bottle Lot Number: 

Time Total Volume / Temperature pH / Conducbvity DO 
/ Removed (gals) , (Deg C) 

Turbidity Color 
) (mS/cm) W-W w 

~- a I 
LQ 0,I 1 4fJfJ cl ecllt fg.Icis 

.+7 q.w I I I I i;b.i I 

. 



CONDIT’IONS: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (Ba3) B4w963 Fax: (803) 6G-w!% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: FO7GSO3 Project: J4AS Kev West BRAC SI Project Number: 7593 

Zone: F - Truman Annex Buildina m Subzone: GRX’NF-SZN7 

Airbill No: -0ry: EEL 

Total Depth (t’t): 13 .4 z+ I 7. O.C. 

Stickup Height (R): Lq(’ &da ?(vd 

Casing diameter (ID-inches): I” r.+ 

Static Water Level 
(ft below top of casing): ‘3. 03’ -i.o.t. 

One Casing Volume (gal): 0 .l.ze &- 

Start Purge (hrs.): 12% u ’ 

End Purge (hn.): 

Total Purge Time (min.): wi - vtbtti. 

Total Amount Purged (gal): t.4 A&? 

Purge Method: 
I ~eristattic pump with potyethylene (PE) tubing (silicon tubing in 
I Dump head) 

Sample Method: 
I 

j 

I 

JOCs by gravity flow from PE tubing, 011 other frocbons 
Dumped using peristeltii w/ PE tubing (silicon in pump 
read). 

3epth,Sampled: & %.0?’ 7-e 0.c.. 
Sample Date: 04 tc-ww 
Sample Time: 1330 I 

1 MS/MD: YES: 0 NO q I 

TCL VOCs (HCL Preservative): 

TCL sV0C.s: 

TCL PESTS: 

TCL PCBs: 

TAL Metals + Tin (HN03 Preservatrve): 

YES: 

YES: 

YES: 

YES: 

YES: 

0 X NO 

cl X NO 

Cl NO 

cl NO 

q X NO 

ANALYSES; 

Cl Bottle Lot Number: 

cl Bottle Lot Number: 

El Bottle Lot Number: 

El Bottle Lot Number: 

q Bottle Lot Number: 

I Time Total Volume 1 Temperature 
I Removed (gals) 1 

pH Conductii DO Turbidity Color 
(Dw C) ImSlcm) (NW 

I 

r, 
Sampled By: /o 4 //{w. Signature(s): 

/- 



Brown & Root Environmentd 
900 Tmll Ridge Road Aiken, SC 29803 (803) 84g-7963 Fax: (803) 842443 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: FOT-GS-04 Projecb NAS Kev West BRAC S{ 

Zone: F - Truman Annex Buildino 

Airbill No: ldotatory: a 

Total Depth (ft): IZ- tq’ T*o*t* 

Stickup Height (ft): 

Casing Diameter (IDinchea): 

Static Water Level 
(ft below top of casing): 

One Casing Volume (gal): 0, I?571 

Start Purge (hrs.): /d--S 
End Puree (hrs.): II: IO 

Project Number: 7593 

-. , 

Total Purge Ttme (min.): “lp’5 O~m~n~~otes. (Any chap0 m sample tocauon horn that aesgnated m 
* 

Total Amount Purged (gal): 

Purge Method: 
Peristaltic pump with polyethylene (PE) tubing (silicon tubing in 

VOCs by gravity flow from PE tubing, all other fnctions 
pumped using peristaltic w/ PE tubing (silicon in pump 

Depth Sampled: 9. L/’ 

Sample Date: 

Sample lime: A.AA 
NY . . 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number: 

TCL SVOCs: YES: B NO 

TCL PESTS: YES: q NO X El 

Bottle Lot Number: 

Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Time Total Volume / Temperature ! 
Removed (gals) ! 

pH Conductivity 
(Deg C) (mSlcm) 

( DO ( T;;$’ 

1 A -iti I i I 1--./i.m-; r? I %r-./ I I 

I 
! 

I I 
I / 

I 
,! A , A 

Sampled By: Signature(s): 
‘ 



-- - 

‘ROJECT: JO8 NO.: I BORfNC NO.: FL‘ 3 - (-5 - ; - 

/TOTAL DEPTH: 1 i ’ 6 (< 

! SURFACE ELN.: DATUM: 

iTART. TIME: 6327- DATE@<I ‘- 

?NISH. TIME iq-?t; DATE: c;;: .b,, ? 

WAiER DEPTH: I 

OA7Z I I 

TIME: -. I ,,I .I 

IAacFum. nME: DA=: 

.OCATION OF BORING: 

I 

I- 

I 

. 

. 

I 

ii 

NOTES : EDfTED BYIDATE: 



Brown & Root Environmental 
930 Trail Ridge Road Aiken, SC 2%03 (803) 64%7963 Fax: (803\ 64;=4354 

GROUNDWATER SCklZENING SAMPLE LOG SHEET 

Sample Name: FO7OSDS Projwi: NAS Kw West BRAC St Project Nujnber: 7593 

Zone: F - Truman Annex Building Sutuone: GRMNF-SZN7 

Airbill No: L3bolatory m 

Total Depth (ft): \I 3d’ 
Stickup Height (ft): 1’ a.05’ 

Casing Diameter (ID-inches): YJ * * 

Static Water Level 
(ft below top of casing): 8.66’ I 
One Casing Volume (gal): 0. 0 I3 b 
Start Purge (hrs.): p/:/s 

End Purge (hrs.): IbJb 

Total Purge Time (min.): 1 3 6 r? 

Total Amount Purged (gal): q o k \J 

Purge Method: J 

Peristaltic pump with pdyethylene (PB) tubing (siiimn tubing in 
w-w h-a) 

VOCs by gravity flow from PE tubing, all other fnctions 
pumped using peristatlic W/ PE tubing (silicon in pump 

MS/MSD: YES: 0 NO B 

Sample Time: lb:cl0 l II 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO Bottle Lot Number: 

TCL PESTS: YES: 1% NO X Bottle Lot Number: 

TCL PCBs: YES D NO @ Bottle Lot Number: 

TAL Metals l Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Time Total Volume / Temperature ’ 
Removed (gals) (Deg C) 

pH Conductivity 
(mStcm) 

DO Turbidity 
W-W 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (ao3) 6497963 Fax: (803) 6.12-8354 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: F07GSQS Proje& NAS Kev West BRAC SI Project Number 7593 

Zone: F - Truman Annex Buildina 223 Suhzone: GRYZNF-SZN7 

Total Depth (ft): Ll.<$’ -r.o.c. 

stickup Heigtlt (ft): I- 21’ c~vc qfd 

Casing Diameter (ID-inches): I).+” .I.\-” 

Static Water Level 
(ft below top of casing): +-q;?’ -I-- 3-c _ 

One Casing Volume (gal): blD51 &L 
Start Purge (hn.): \046 3 

End Purge (hrs.): i7d4 

Airbill No: Laboratory: 

r 
1 MSIMSD: YES: q NO B I 

Total Purge Tii (min.): wi b%hlW. 

Total Amount Purged (gal): 4 /Aa! 
Purge Method: Ll . 
Peristaltic pump with polyethyiene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gwity tlmv from PE tubing, all other fractions 
pumped using per&attic WI PE tubing (silicon in pump 
head). 

Depth Sampled: 1. fLc12’ -r.o.c. 

Sample Date: b % WC<? 

Sample Time: i hJ4 

t 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: B NO Bottle Lot Number: 

TCL P ESTs: YES: 0 NO X El Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals.+ Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

I Time Total Volume j Temperature j / Cond pH DI,, 

Sampied By: Signature(s): 

. 



Brown & Root Environmental 

I 

900 Trail Ridge Road Aiken. SC 29803 (803) 649-7963 Fax- (603) 642-&w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: FO7GSO7 Project: NAS Kev West BRAC SI Project Number: 7593 

Zone: F - Truman Annex Buildina 2Zj Subzone: GRMNF-SZN7 

Airbill No: Laboratory: m 

Total Depth (ft): \ a.a1 
StiCkup Height (ft): 3. i $ 

Casing diameter (ID-inches): I” 

MS/t&SD: YES: 17 NO q 
Total Purge Time (min.): z, 5 -I 

Total Amount Purged (gal): “a. 25 qd. 

Purge Method: 
.J 

Peristaltic pump with polyethylene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gravity flow from PE tubing, all other fnctions 
pumped using peristaltic w/ PE tubing (silicon in pump 
head). 

ObseNations/Notes. (Any change 8” vm@s h~S~on tram that des,gnrted ,n 
’ U’s8 WOIKplan should be exr%wwd snd d-bed here.) 

Depth Sampled: fv \(J ’ bbU f(~c 

Sample Date: ,5tic \W~ 
Sample Time: cFmQ( 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: q NO 0 Bottle Lot Number: 

TCL PESTS: YES: 0 NO q Bottle Lot Number: 

TCL PC&z: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Presewatrve): YES: q NO 0 Bottle Lot Number: 

Sampled By:? f-J) PfCt k *c- ‘D Signature(s): \uci, bJ 



‘RDJER: 

)RlUNC CONTRACTOR: 

)RIUER’S NAME: 

>RILl RIG ‘WPE: 

5OAINC MRHOD: OK- 

+OLE DIAMETER: 2 ii 

iAMPLlNG METHOD: 

iAMMER WGT.: 

JOE NO.: IlORtNC NO.: /+? - L- 5 - ,- . 

tomED BY: lraTA1 DWR: %: SC ’ 

SURFACE ELN.: DATUM: 

START. TIME: 1 s-r0 DATE: a /‘@ - 

FINISH. ‘TIME: /6 ZG DATE: 2 t /VL . 

I WATER DB’TH: 
pqs-f 1 I 

.DATE: .I I I 

llME: I I I 

I DROP HGT: ~CKFUm.nME: “DATE: 

:ONDl77ONS: I LOCATlON OF BORING: 

NOTES: EDITED HYIDATE: 



Brown & Root Environmentd 
900 Trail Ridge Road Aiken. SC 29eu3 W) -7963 Fax: (833) 642-ti454 

GROUNDWATEd SCdEENlNG SAMPLE LOG SHEET 

Sample Name: PO7GS98 Project: NAS Kev West BRAC SI 

Zone: F -Truman Annex Buildin- 

Airbill No: -tory: Eu. 

ump wifh pdysfbyiene (PE) tubing (silicon tubing in 

VOCr by gravity flow from PE tubing. ail other fradionr 
using perfstattic w/ PE lubing (silicon in pump 

Project Number: 7593 

Subzone: GRVNF-S7N7 

Twe of Screenmu SamDIe: 

E? 

PT Borehok 
Exi!aing Monitoring Wdl 

u HSA Temporary Well 

Type of Sample: 

d : Lokv Con,centration 

8 

High Concentration 

Grab 

E Composite 

E GrabComposite 
II- 

MSIMSD: YES: q NO q 

ANALYSES: 

TCL VOCs (HCL Preservative): YES: fl NO c] Bottle Lot Number: 

TCL SVOCs: YES: & NO 0 Bottle Lot Number: 

TCL PESTS: YES: 0 NO @ Bottle Lot Number. 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatfve): YES: q NO q Bottle Lot Number: 

I 

Tme Total Volume ’ Temperature ‘. pH Conductivii 
I 

DO Turbidity Color 
Removed (gals) , (De8 C) (mS/cm) (NW I 

Sampled By: Signature(s): 



tLOCGED BY: 

WWJHC CONTRACTOR: 

DRILLER’S NAME: 

DRILL RIG TYPE: 

BORING MRHOD: 

SAMPLING MEI-HOD: 

HAMMER WCT.: DROP HCT: 

~ONDITlDNS: 

I i< I TOTAL DEPTH: /f ’ 

SURFACE ELN.: DATUM: 

START. TIME: / 4 /c: DATE: 2 / /Lt’\ 

FINISH. TIME: ! y ? I! DATE:21 42-l. ?’ 

WATER DB’TH: ! I 

DATE: I ! I 

TIME: I -.I ‘I 

8AcKFrLLED. TIME: DATE: 

LOCATION OF 8DRING: 

NOTES: EDITED BY/DATE: 



Brown & Root Environmental 

_. --* 

900 Trail Ridge Road Alkarl. SC 29603 (=I -7sB3 I%: (&CO) &CS-EA 

Sam@ Name: F07CS-99 Proj& &AS Kev West BRAC Sf Project Number: f593 

Zone: F - Truman Annex Buildina 22;! %IZO~C: GRMNF-SZN7 

Airbill No: 

Total Depth (it): 

Stickup Height (ft): 

Casing Diameter (ID-inches): 

Static Water Level 
fft below tOD Of casinal: 

One Casmg Volume (gal): o.oXl61S 
Start Purge (hn.): +&a /3:50 
End Purge (hn.): &as 17:oo 
Total Purge Time (min.): 20 
Total Amount Purged (gal): 3,o qaL\ 
Purge Method: J 

~ Psristallic pump with polyelhyiene (PE) tubing (siiiarn iubing in 
pump head) 

Sample Method: 

WCs by gravity flow from PE tubing, ali other fmdions 
pumped urinp peristaHic w/ PE Wine (ritimn in DU~D 

MSIMSD: YES: fl NO q 

Depth Sampled: 

Sample Date: 

Sampie Time: 

ANALYSFS; 

TCL VOCs (HCL Preservative): YES: a NO /J Bottle Lot Number. 

TCLSVOCs: YES: X NO 

%B 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: m NO n Bottle Lot Number. 

Color 

I 

Sampled By: 



-a.-. “I- 
-- 

e 

PRWECI: JOB NO.: I 8ORtNG NO.: To 2 - [rS -:= 

:ONOmONS: 

NOTES: 

~4l-wmmh~ TOTAL DEPlH: IIt At-5 

SURFACE PLV.: DATUM: 
- 

START. THE PI529 DA7E 036 

clN!SH. 7lME: iw3,’ DATE: b< NC /- 

WA= DEF’TH: I I 

.DATE:- I 

n’k .I .1.-q 

3AAcKFltLED. TIME DATE:‘. 

.OCATION OF BORING: 

EDITED BY/DA-l-E: 

. 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29SD3 

GROUNDWATER 
aa Fwr-G5-16 

(803) 6447963 Fax: (8c3) 632&w 

SCREENING SAMPLE LOG SHEET 

Sampk Name:- ’ Proja& &AS Kev We& BRAC SI 
. 

ZOJle:e F- 

AirbIll No: bboratMy:gEL 

Total Depth (n): /a.LZ/ 
Stickup Height (ft): 2x3 
Casing Diameter (I&inches): bv 

static Water Level 
(ft below top of casing): 

I 

-/ 57.85 
One Casing Volume (gal): b.olQ 
Start Purge (hrs.): f/:/O 
End Purge (hrs.): La:17 
Total Purge lime (min.): (p 7 

Total Amount Purged (gal): 1.75 

Purge Method: 
Peristaltic pump with polyethylene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
V0C.s by gnvity flow from PE tubing. ail other fractions 
pumped using peristattic w/ PE tubing (silicon in pump 
head). 

Depth Sampled: 7 
Sample Date: [y-Z,, 

Sample Time: 12 : .\ 

Tvoe of Screenina Samde: 
•~PTBC&O~ 
0 EdstIng Monitoring well 
0 HSA Temporary Wdl 

Dudkate ID: 

Not Applicable 

MSMSD: YES: D N( 

High Concentration 

1 2 Composite 

c Grab-Composite 
1 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Numbed. 

TCL SVOCs: YES: X NO 

BB 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: c] NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Presewatwe): YES: q NO q Bottle Lot Number: 

Time Total Volume /Temperature / pH 
Removed (gals) , (Deg C) 

Sampled By: Signature(s): 



Brown & Root Environmental 
900 Trail Rdge Road Aiken. SC 29803 (Em) 649-7963 Fax. (833) 6~32~842 

GROUNDWATER SAMPLE LOG SHEET 

Sample Name F07-MW- & Project: NAS Kev West Project Number. Z5J!3 

Airbill No: 

d 

ype qt. Synpie 

: Low Concentration 

z Composite 

MS/MSD YES: n NO q 

VOCs by gravity flow from teflon tubing, all other fracuons pumped 

Bottle Lot Number. 

Bottle Lot Number: 

Bottle Lot Number: 

I Time ’ Total Volume Temperature/ pH Conductivity 1 DO 1 T;wi$y j Color 1 ’ 
Removed (gals) 0% C) I (mS/cm) 

I I I 

* Sampled By ’ m e /@/s/g Signature(s): 

I 





SUBZONE 6 
(GRYZNHSZNG) 
GROUNDWATER 

/ 



Brown & Root Environmental 
800 Trail Ridge Road Aiken, SC 29903 (803) 649-7983 

L GRbNDWATER SAMPLE LOG SHEET 

Samgie Name jjD8-MW 12 s Project: Nl!IKev Project Number. m 
. 

Zone: H D 1 & D 2 - . Subzone: GRY?NH-w 

I 

Total Depth (ft): 1g,9\ LT 
Stickup Height (ft): eGd@- 
Casing Diameter (ID-inches) 2 , fi 

Static Water Level 
(ft below top of casing): 

One Casing Volume (gaf) t l &J~. 
Stan Purge (hn.): J 

End Purge (hrs.): nis,?d 

Total Purge Time (min.) Rt7 ml0 

Total Amount Purged (gal) UC& 
Purge Method 3 

Penslaltkc pump with teflon tubing (silicon tubing tn pump head] 

Sample Method 
V6Cs by grawly flow from teflon tubing, all other fractions pump$ 
using pensfaltkz w/ leflon tubing (silicon WI pump head). 

Depth Sampled 

Sample Date z0 

Sample Time: 

IllDeof SamDle: il Type of Sample ~1 

Low Concenlration 

z Composite 

XXX-MW-D2 
I 

11 c Grab-Composite 1 

_ 1 MSIMSD YES: @ NO q 

TCL VOCs (HCL Preservative): YES: q NO c] Bottle Lot Number: 

TCL SVOCs: YES: NO X 
TCL PESTS: YES: 88 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

4L Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 



Brown & Root Environmenta’l 
900 Trail Ridge Road Aiken, SC 29803 (803) 849-7983 Fax: (8031 6.2-86~ 

. GROUNDWATER SAMPLE LOG SHEET 

Sam$e Name HQQ-MW-41 Project: FJAS Kev V&t&EZlAUl Project Number: w 

Zone: m- D-1 & D-3 Subzone: GRY7NH-S7NB 

Airbill No: -=w - PlKwag- 

Total Depth (ft): 

Stickup Height (ft): 

Casing Diameter (ID-inches) 

Static Water Level 
(ft below top of Casing): 

One Casmg Volume (gal) 

0 7 : fs Start Purge (hts.): 

End Purge (hrs.): 

Total Purge Time (min.) 

Total Amount Purged (gal) 

Purge Memod 
Peristaltic pump with #Ion tubing (silicon tubing in pump head) 

Sample Method 
VOCs by gravity Row from tefion tubing, all other tracttons pumped 
usmg penstaltlc w/ teflon tubing (silicon m pump head). 

1 Depth Sampled 

Sample Date (c 
Sample Time: :a- 2; , z 

Ibsewationmotes. (Any mange m aamw locmm ham that oerqnatee m 
f the WIXIQI~~ wle te c~tatnae ane eescnke hen.) 

TCL VOCs (HCL Preservative): YES: q NO c] 6ottle Lot Number: 

TCL SVOCs: YES: NO X 

TCL PESTS: YES: 58 

Bottle Lot Number: 

NO X Bottle Lot Number: 

TCL PC&: YES: c] NO q Bottle Lot Number: 

‘AL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 
L 

I 
I 

Time 1 Total Volume iTemperature i ‘PH Conductivity DO i Turbidity / 
i Removed (gals) i (Deg C) 1 (mS/cm) I (NW I Co’or rC;/ 

4. I m , I I^/- ‘. -I / ,TP - -I*. 1 - / 1 

/ ( 
I I I I 
1 I / 

I 

Sampled By Signature(s): 

. . . 



,. 

Brown & Root Environmental 
900 Trail Ridge Road &ken, SC 29803 (803) 849-7983 

GROUNDWATER SAMPLE LOG SHEET 

Fax: (803) &:2-8.t$ 

Sample Name s-42 wea: NAS 
. . 

Zone: H D - . 1 & D 9 

Airbill No: -=toty ah ALLUS ST 

I 
/ 

Total Depth (ft): 

Stickup Height (ft): 

Casing Diameter (ID-inches) 

Static Water Level 
(ft below top of casing): 

One Casrng Volume (gal) 

Start Purge (hn.): 

End Purge (hrs.): 

Total Purge Time (min.) 

Total Amount Purged (gal) 

Purge Method 

Project Number. m 

Subzone: GRY?NH-S7N4 

I 
Type of Sample - 

Low Concentration 

@High Concentratio 

t Grab 

5 Composite 

Not Applicable 

1 MS/MSD YES: i-l NO R I 

Penstaltic pump with teflon tubing (silicon tubing in pump head) 

Sample Method 
WCs by grawty flow from teflon tubing. all other fractions pumped 
usmg penstaltic w/ tefbn Nbing (silicon in pump head). 

Depth Sampled 

Sample Date 

Sample Time: 

TCL VOCs (HCL Preservative): YES: a NO 0 Bottle Lot Number: - 
TCL SVOCs: YES: NO X 

BE 

Bottle Lot Number: - 
TCL PESTS: YES: NO X Bottle Lot Number: 

Bottle Lot Number: 
- 

TCL PC&i: YES: 0 NO q - 

4L Metals + Tin (HN03 Preservative): YES: /?J NO q Bottle Lot Number: 
- 

1 Total Volume ITemperature 1 
I 

Time pH i Conductivity DO 
j Removed (gals) \ (Deg C) 1 

Turbidity Color 
(mS/cm) (NW 

I I 

I I 

I 

I 

I I 

I 

I I 
I I I 

I I 

Sampled By 



Brown 81 Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803)64%7963 

GROUNDWATER SAMPLE LOG SHEET 

Sample Name &Q6-h4W l&j - Project: US Kev MAC Sl Project Number. m 
. . 

Zone:j+-TsDllkD3 . - Subrone: GRYZNH-SZM 

Total Depth (tt): 

Static Water Level 
(ft below top of casing): 5 57 

One Casing Volume (gai) 1 .a&‘c\ c: 0 

Start Purge (hrs.): \a+5 3 
End Purge (hrs.): II 4@ 

. , 

I 
Not Applical ble 

I YC3: u NUU 

Total Purge Time (min.) 55 C 

Total Amount Purged (gal) rcl 4, ? ,+a -I- 

Purge Method 
J 

Penstaltic pump with totIon tubing (silicon tubing in pump head) 

Sample Method 
VoCs by grawty low from lefion tubing. all other fractions pumped 
usmg penstaftrc w/ teflon tubing (silicon in pump head). 

Depth Sampled 

Sample Date &J 

Samole Time: l14K 

3989Y.394 

11111111111111111111ll 
3ae973ad 

Reid WcMl~ 

3aa97391 

11111111111111111111111 
3aa9739 i 

lllllrlllltlllllllllllll 
3aa97383 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: NO X 

TCL PESTS: YES: BE 

Borne Lot Number: 

NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

AL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Time ) Total Volume ‘Temperature ’ 
I 

-PH 
/ Removed (gals) 

Conductivity DO Turbidity 
, Peg Cl 1 (mS/cm) / (NW 

Sampled By 





SUBZONE 1 
(GRYZNKSZNl) 
SURFACE SOIL 



Brown & Root Environmental 
900 Tfail Ridge Road Aiken. SC 298(x3 ew 64Q-7Qa 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 64&e-%% 

simple Name: )(OlSSOl Pro@& NAS Kev West BRAC SI 

Zone: K - M&r Front Maintenance Fscilii 

Airbill No: Lab-w GEL 

Sample Date: 20 /L’(J Cl c7 

Sample Tune: C ym 

Sample Depth (fV 1~4 r&&f- t 3 ‘c~; ( 

FID Reading: 0 I 

Sample Color: 

C&+y y e/iL.f- 
1 

0 Hand Auger 
0 HSA 

Project Number. 7s 

Subzone: GRYZNK-S7Nl 

Sample Description: 
MSMSD: YES: c] NO &j 1 

If Sample Location MS Changed from that Dssignated in the Worlrpbn, The Rationale is Prwicied Here, along with a Description of 
the New Location: 

L- 
c ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: EM NO X 

TCL PCBs: YES: q NO q 
TAL Metals l Tin (HN03 Preservative): YES: q NO 0 

Sampled By: PJ~ Signature(s): 

Bottle Lot Number 

Bottle Lot Number 

Bottle Lot Number. 

Bottle Lot Number: 

Bottle Lot Number: 



Brown & Root Environmental 
900 Trail Ridge Read Aiken. SC 298(x3 WI 64Q-7Qa 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 642-s.w 

Sample Name: )<OlSSOz Pmje& E(AS Kcv West BRAC SI Project Number: a - 

Subzone: GRYZNK-SZNl Zone: K - Water Front Maintenance Facilitiq 

Airbill No: m 1 216 73 z@ l&oratory w 

FID Raading: 0 &+m 

Sample Color. 
I. I 

WtilW p L4zgblw 

Sample Descr$titi _ 
~3)mduJy 

i .rr,c/T I 

1 I Type of Sample: 

pupltcate ID; 

Low Concentration 

a High Concentration 

!d Grab 

2 Composite . 

Not Applicable 0 G&-Composite 

MS/MD: YES: 0 NO q I 
WV‘ *I I 

If Sample Location was Changed from that Dssignated in the Workpbn. The Rationale is Provided Here, along with a Description of 
the New Location: 

)bservationdNotes: 

ANALYSES; 

TCL VOCs (HCL Presenrative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

EEI 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCS&: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO q Bottle Lot Number: 

Sampled By: fw% Signature(s): 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 2903 ww 64wQa 

SURFACE SOIL SAMPLE LOG SHEET 

Fax: (803) 602-8454 

Sample Name: )(OlSSd3 Project: NAS Kev West BRAC SI 

Zone: K - V&r Front Maintenance Facilt 

’ Airbill No: w,/ 7,{hd3[ mc( Laboratory; m 

Project Number: 7593 

Subzone: GRY?NK-SZNl 

- 
Sample Date: lLj r\ll>v47- 

timpk lii: 10%- 
sample Depth (tt): o-2’ 4(r( 

:I0 Reading: i++ 

iample Color: 
I , 

-m-d 

Low Concentration 

iample Description: 

b ’ 

MSMSD: YES: q NO q I 

‘f Sample Location was Changed from that Designakd in the Wor@lan, The Rationale is Provided Here, along wtth a Description of 
:he New Location: 

IbservationsINotes: 

ANALYSES; 

TCL VOCs‘(HCL Preservative): YES: q NO q Bottle Lot Number: 

TCLSVOCs: YES: X NO 

EI 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PC&r: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Ttn (HN03 Preservattve): YES: q NO 0 Bottle Lot Number: 

Sampled By: b?? Signature(s): 



Brown & Root Environmentd 
900 Trail Ridge Road A&en. SC 2sBa3 (am) w796J Fax: (803) 6428454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: BOlSSe Pro@% J-JAS Kev Wrst BRAC S[ Project Numbec m 

Zone: K - Water Front Maintenance Facirt 

.b 

Sample Color. 

lN1hl-K p cww I 

Subzone: GRYZNK-SZNl 

j&&ate ID; 

Type of Sampk: 

ad Low conccntlation 

.i High Concenbabon 

d Grab 

~Composite 

I Not Apptiibk II 0 Grab-Composite 

MSMSD: YES: 0 NO q I 

If Sample Lo&ion was Changed from Uwt Designated tn tJw Work@n, The Rationale is Provided Here, along with a Description of 
the New Lxatlon: 

Observations/Notes: 

I ANALYSFS 

TCL VOCs (HCL Preservative): YES: @ NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

El6 

Bottle Lot Number: 
TCL PESTS: YES: NO X Bottle Lot Number: 

TCLPCtis: YES: 0 NO q Bottk Lot Number: 

TAL Metals + Tin (HN03 Preserva tlve): YES: R NO n Bottle Lot Number 

Sampled By t&J& Signature(s): l+x?wkMm &bL--- 



SUBZONE 2 
(GRYZNKSZNZ) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aii. SC 29803 @m -7963 Fax. (833) &z-&.% 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: KOZSSQl Projed: NAS Kev West BRAC SI Project Number: 7593 

Zone: K - Water Front Maintenance Facilities Subzone: SRYZNK-SZNZ 

Sample Date: 14 h.lovq? 
Sample Time: ftzc 
Sample Depth (ft): o-2’mrG 

:I0 Reading: o- 

Type of Sampk: 

m High Cono~cntrstion 

m( Grab 

iample Description; WI IJ 

5-0; w, ! 
MS/MSD: YES: 0 NO q I 

‘/4 

If Sample’Locatkn wss Changed from that Designated in the Workpkn, The Rationak is Provtded Here, along with a Description of 
:he New Location: 

)bservattons/Notes: 

I ANALYSES; 

TCL VOCs’(HCL Preservative): YES: q NO 0 Bottk Lot Numben 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottk Lot Number: 

NO X Bottk M Number. 

TCL PcBs: YES: 0 NO q ‘Bottle Lot Number: 

TAL Metals + Tin (HN03 Preserwtbt): YES: q NO 0 Bottle Lot Number: 

Sampled By: im Signature(s): 

,, ,-. 



Brown & Root Environmental 
900 Trail Ridge Road Aikan, SC 2%03 (=I MS-7963 Fax: (803) &c-w54 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: )tOZSSO2 Pro@% E(AS Kev West BRAC Q 

Zone: y - W’ater Front Maintenance F&iii 

Airbill No: FWTl@fl7& Lsboratory: G!EL 
Sample Date: I4 fLfou4?- 

Sample Time: 14 ID 

Sample De&h (lt): 6-Z’ G&6 

FID Reading: r;pF, 
\ 

Sample Color: 

-xl. 

Project Number: 7593 

Suhzone: PRMNK-SZNZ 

Low Conchtration 

1 JJ 
, 

If Sample Location was Changed from that Designatcd in tha Workplan, The Rationale is Provided Here, along with a Description of 
the New Location: 

ObservatlonsINotes: 

ANALYSES; I 

TCL VOCs (HCL Prew-vatiie): YES: q NO 0 Bottle Lot Number: 

TCLSVOCs: YES: X NO 

88 

Bottle Lot Number 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatiie): YES: q NO 0 Bottle Lot Number. 

Sampled By: Signatun(s): 

. 



Brown 8 Root Environmental 

,. . ,- .\ 

900 Trail Ridge Road Alken,sc2sBo3 wa B4wm Fax: (803) 6424454 

SURFACE SOIL SAMPLE LOG SHEET 

Sampk Nama: 802-%X13 Proje& NAS Kw West BRAC St Pmject Nurnbrc 7593 

ihe: K - water f rant Maintenance Fa&ii Subzone: ERYZNK-.S?NZ 

Airbill No: 

Sampk Date: zcJ/t)-o rl fl 

SampkTima: /D/c> 

Sample Ocpth (tt): 3 f 

FID Reading: 0 

Low Concemation 

MS/MD: YES: 0 NO @ 

If Sample Location was Changed from that Designated in the Workptan. The Rationale k Providad Hera, along with a IDescription of 
the New Location: I’ 

ObservationslNotas: 

TCL VOCs (HCL Pnscrvative): YES: q NO 0 Bottk Lot Numkr: 

TCL SVOCs: YES: X NO 

TCL PESTS: YES: BE 

Bottle Lot Numbec 

NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottk Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Numb 

Sampled By: %\6- 
- 

I 
- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 298u3 (W MwBw Fax: (803) @4=8454 

,a SURFACE SOIL SAMPLE LOG SHEET 

Sam& Name: )<OZSSOr Projects HAS Kcv West BRAC St 

Zone: K - W&r Front Maintanance Facilii 

Airbill No: -0ry:GEL 

Sampk Date: ?,O flp,/ f7 

SampkTii: .03 ‘3 0 

0 -2 
I 

Sampk Depth (ft): 

FID Reading: # 

Sample Color. : 

k--w 

Project Number: 7593 

Sukone: GRYZNK-SZNZ 

Type of Sample: 

d Low Concentration 

0, High Concentmtion 

Sample Descnption: 
MSIMSD: YES: 0 NO q 

If Sample Location was Changad from that Designated in the Wo&pkn, The Rationak is Provtded Here. along with a Description of 
the New Location: 

fiNAl YSES; 

TCL VOCs (HCL Presewative): YES: q NO 0 BotUeLotNumber: 3 6881 e2& 

TCLSVOCs: YES: X NO 

BEI 

BottkLotNumbec 7Q?XsrZflT 
TCL PESTS: YES: NO X Bottle Lot Numbec 

TCL PCB;: YES: 0 NO q Battle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Signature(s): 

Observations/Notes: 



SUBZONE 3 
(CRYZNKSZNS) 
SURFACE SOIL 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 Fax: (803) 6428454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: jCO3SSdi Projectz HAS Kav West BRAC St 

Zone: K -W&r Front Maintenance Faciliieq 

Airbill No: eer,31154,3/23 I La-w EEL 

SampleDate: /ff dov4 y 

Sample Time: p45 
Sample Depth (ft): D-Z'Wg 
FID Reading: 0 ppv” 

Sample Color: VC/H, 
i 

7-bTuW- I 
Duolicatc In; 

Project Number: 7593 

Subzone: $RYZNK-SZNJ 

Type of Sample: 

d I Low Concentmtion 

.a High Concentration 

d Grab 

I c Composite 

If Sample Location ws Changad from that Dasignatad in the Workplan, The Rationale is Provided Here, along with a Description of 
the New Lccation: 

IbservationslNotes: 

‘dcwdc6 cDV6@ 

, 

t 

C 

ANALYSFS: 

TCL VOCs (HCL Presen&ive): YES: 0 NO q Bottle Lot Numb 

TCL SVOCs: YES: 

6 

NO m 
- 

Bottle Lot Number: 
I 

m 
I - 

TCL PESTS: YES: NO - Bottle Lot Number: 

TCL PCBs: YES: 0 NO q - 
Bottle L ot Number I 

TAL Metals + Tin (HN03 Preservative): YES: @ NO a Bottle Lot Number: F 7115 ~$1 k \ @! 

Sampled By: te Signature(s): 



Brown & Root Environment&l 
900 Trail Ridge Road Alken.sc29803 (W B49-7gs3 Fax: (X3) 6428454 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: )<034S4 Projact~ PJAS Kev West BRAC SI 

Zone: K -Water Front Maintenance Facilii 

Airbill No: m 1 zI(25 -f?xw l.al=atMy: GEL 

Project Numkr: 7593 

Subzcme: FRY7NK-SZN3 

Type of Sample: 

Low Concentration 

il Composite 

iample Descnptton: --f, wn 6oL, n L ” 
MSMSD: YES: 0 NO q 

l5fbWWtiQ hwtiLw-An, w./. 
f Sample Location Was Changad from that Designated in the Woricplan, The Rationale is Provided Here, along with a Desctiptlon of 
:he New Location: 

porn ~fdJf% 

)bservations/Notes: 

ANA1 YSFS; 

TCL VOCs (HCL Preservative): YES: 0 NO q Bottle Lot Number: 

TCL SVOCs: YES: NO X 

EM 

Bcttk Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 PresenMve): YES: q NO q Bottle Lot Number: 

Sampled By: h Signature(s): 



i 

Brown & Root Environmental 
900 Trail Ridge Road Alken, SC 29803 

SURFACE SOIL SAMPLE LOG SHEET 

Sampk Name: KOJSSQ? PN NAS Kw We& RRAC St Projwt Numbec L5p3 

zone: - Km Facil’ ’ Sutuone: ERYlNK-.SZNJ 

iSample Data: 
-- 

~Dhf3~/lj~ 

: Sampk Tuna: if <fi 
Sampk Depth (tt): cl- 2/ GLrJ 

FID Reading: 0m 

MS/MSD: YES: 0 NO q 1 
If Sample Location was Changed from that Designated in tha Wo&ptan, Tha Rationak is Provided Here, along with a Descnption of 
the New Location: 

Observations/N&a: 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: 0 NO @ 

TCL SVOCs: YES: 

TCL PESTS: YES: 

TCL PCBs: YES: q NO a 

TAf Metals + Tin (HN03 Preservative): YES: q NO a 

Bottle Lot Number: 

Bottle Lot Number: 

Bpttk Lot Number: 

Bottle Lot Numbec 

Bottk Ld Numbec 

Sampled By: b+% Signature(s): 



Brown & Root Environmental 
900 frail Ridge Road Alken, SC 29803 Pa B49-79B3 Fax: (E-93) 642494% 

SURFACE SOIL SAMPLE LOG SHEET 

Sample Name: L(OSSSOr Pmja% NAS Kw W-t BRAC S! 

Zone: K - W&r Front Maintenance Facilitiq 

Airbill No: w&?it?5Ilu~/ Labocaory: GEL 

SampkDae: ($dw4? 

SampkTmw: Ia0 

Sample Depth (ft): u-2 ’ 54-c 

FID Reading: fi bye. 

sample Color 
L\. 

LN~lrn n - 
\ 

Project Number m 

Subzone: FRYZNK-SZNB 

I 
Type of Sample: 

d Low Conc&ration 

f3 High Concentration ’ 

Ed Grab 

0 Composite 

II 
0 Grab-Composite 

jamplc Description: 

VW. Lwlcz~~, wg*-‘s, 
MSMSD: YES: 0 NO @ 

I 

If Sample Location was Changed from that Desgnat4 in the Workpkn. The Rationak k Provided Here, along with a Descnption of 
the New Location: 

)bsewations/Notes: 

PNALYSES; 
TCL VOCs (HCL Presewative): YES: q NO q BottJe Lot Number: 

TCL SVOCs: YES: NO X 

BE 

Bottk Lot Numbec 
TCL PESTS: YES: NO X Bo+ Lot Number 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + iin (HN03 Preservattve): YES: H NO 0 BottkLot Numbw fq)t5@iK ‘. (-- 6. &y’ \@‘-@ 

Sampled By: kw Signature(s): 



SUBZONE 5 
(GRYZNKSZNS) 
GROUNDWATER 



;AMPUNGMETHOD: Cd Af n kkmL< 

4AMMER WCT.: DROP HCT: 

:ONDlTlONS: 

- 

- 

BORfNC NO.: ILL12 - &&- L“ 

4, I TOTAL DEPTH: 12’ i3L;i 
iURFACE ELEV.: DATUM: 

LACKFIUED. TIME:’ DATE:. 

.OCATlON OF BORING: 

NOTES: EDITED BY/DATE: 



‘ROJECT: JOB NO.: I BORING NO.: ~~o~-l&+-cL. 

LDGCEDBY: 
>RlLLlNG CONTRACTOR: w-u hi--mhfllL 

>RlLL RIG TYPE: &jOpG?URlj 

-fAMMER WCT.: IDROP HGT: 

XJNDKIONS: 

dk 1 TOTAL DB’Tii: 12’ Fze-4. 

SURFACE ELW.: DATUM: 

START. TIME: OW9 DATE:[1\ dL’ - 

FINISH. TIME: oeoe, DATE: (Y dvd‘l I- 

WATER DWTH: I I 

DATE: I I I 

nhe I I 

EAcKFnLm. TIME: DATE: . 

YOTES : EDITED BY/DATE: 



Brown & Root Environmental 
900 Trail Ridge Road men, SC 2sm ww 649-7963 Fax: (803) 64244% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: *65-03 Project J4AS Km West BRAC Sl 

zone: K:- w &ink tJQ&kk-lanco f&d&k 

Airbill No: ,&I 2) 6 rh) z& bbomtq gEj, 

1 Total Depth (ft): 13.cr;s’ 
1 Stickup Height (It): 0, b‘ PTBcxehde 

Casing diameter (IDinches): fi+& 0.5 ” 

static water Level 
(nbeklwtopofcasing): q ,S’ 

Project Number: 

subzone: 6IZ\I lhl .- 

Type of Sample: 

F-J Low Concentlation 

a High C~nlmtion 

I=/ Grab 

a Composite 

Sample Time: \3-6 

ANALYSFS; 

TCL VOCs (HCL Preservati): YES j=j$ NO 0 Bottle Lot Number: 

TCL SVOCs: YES @ NO 

TCL PESTS: YES 0 NO kii 

Bottle Lot Number: 

Bottle Lot Number: 

TCL PCBs: YES 0 NO & Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES 00 Bottle Lot Number: - 

I 
I I I I I t 

/ I 
Sampled By: a Signature(s): M/7 mLq5 



PRWECT: JO8 NO.: I lORING NO.: Kbl;;- &-c& 

LOGGED 8Y: 

I! SURFACE ELF/.: DATUM: 

1 ! 

DRLUNC CONTRACTOR: G-r/ccf /-yTwrr\lnc 

DRIIJZR’S NAME: &bt/ l/i dm 

DRILL. RIG TYPE: c 
&-gowr;it, 

BORING METHOD: &+r ( DLtiL+T pm-) 
\ 1 

HOLE DlAMm: 2” mk4. 

SAMPLING MRHOD: ChmhMmA Clmd&f 

HAMMER WGT.: I DROP HGT: 

CONDrnONS: 

- 

START. TIME: 641L DATE: (ci dL’L 

WISH. nME: I4 L2 DATE: I? ?dJL’L’L: f 

WATER DEPTH: I 

DATE: I I I 

TIME: I I ‘. I 

3ACKFlLLED. TIME: DATE: .. 

.OCATION OF BORING: 

4hQ- Ic 

NOTES: EDl7ZD BY/DATE: 



3RlLLfNG CONTRACTOR: kwccls /vl-mklOL 

3RIUER’S NAME: @41/L 1/bww 

DRlLl Rlt TYPE: @- CrldDPwG 
k b 

BORING METHOD: blm2~ 4xM-t 
\ 

HOLE DIAMETER: 2” 

SAMPLING METHOD: cola-~ tiuaA5J Cd el d-b) 

HAMMER WGT.: DROP HGT: 

:ONDITIONS: 

SURFACE BJiV.: DATUM: 

START. TIME: 1143 DATE: i4 d;b ‘; :y 

qNISH. TIME: II G-0 DATE: I”;, h(~b’=: 3 

WATER DEPTH: I I 

DATE: I I 

TIME: .I .‘I I 
ZAcKrmED. TIME: DATE: 

.OCAllON OF BORING: 

NOTES: EDITED BYIDATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken. SC 29803 (803) 649-7963 Fax: (603) M:8C54 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: KOS-GS-05 Project: NAS Kev West BRAC SI Project Number: 7595 

Zone: K - Water Front Maintenance Facili Subzone: GRMNK-SZNS 

Total Depth (ff): 15.35 ’ 
Stickup Height (ft): 7f 

Casing Ok&&r (ID-inches): ,h 1” 

JVDC of Screenina Samole: 

[23D~Tm 
~Edstiflg?&itoringWcil 
n HSA Temporary Well 

ype of Sample: 

Low Concentration 

8 

High Concentration 

Grab 

m Compusite 

E Grab-Composite 

1 

Pekldtic pump cuilh Mhylene (PE) lubing (silicon tubing in 
Pump head) 

II 
Sample Method: 
VOCs by gnvity flow from PE tubing, all other ftactians 
pumped using per&attic wl PE lubing (silicon in pump 
head). I 

Depth Sampled: - II’ bLk?w -Kc 

Ic\ f4ov SQ 
II 

Sample Date: 

Sample Time: C9lif. 

ANALYSFS; 

TCL VOCs (HCL Preservative): YES: q NO q Bottk Lot Number: 

TCLSVOCs: YES: X NO Bottle Lot Number: 

TCL PESTS: YES: X8 NO X Bottle Lot Numkr: 

TCL PCBs: YES: 0 NO @ Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservatiie): YES: q NO 0 Bottle Lot Number: 

I Time Total Volume Temperature ‘PH Conductivity DO 
Removed (gals) K-9 C) (mSlcm) ! 

Turbidity 
I 

Color 
(NW I 

iii 
i 

i \ - 



PROJECT: I 

- 

JO6 NO.: BORING NO.: idO g - Ld. - z&- 

& ITOTA‘ DEWH: 11’ f& (.A 

itJRFACE w.: DANM: 

iTART. TIME: i3GY DATE: ($&I/ L: -- 

7NlSH. TIME: r41o DATE: 

WATot DEPTH: I I I 

DATE: I I I 

TIME: I. I I 

IACKFIUED, TIME: DATE: 

.OCATlON OF BORING: 

qOTES: EDITED EYIDATE:- 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 VW 649-7963 Fax: (803) f&28-%% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: KOSGS-66 Project: NAS Kev West BRAC St 

Zone: K - Water Front Maintenance Facilttii 

Airbill No: BEiz\%~upLc Laboratory: w 

Total Depth (ft): \ 

Stickup Height (6): 

Casing Diameter (ID-inches): 

Static Water Level 
(ft below top of casing): 

One Casing Volume (gal): 0.0 5 & 

Start Purge (hrs.): W4 d 
End Purge (hn.): Kc30 

Project Number: 7593 

sukon~: GRY~NK-s~N~ 

_ Grab-Composite 

MSIMSD: YES: 0 NO 8 
I 

Total Purge Time (min.): \ (& 

Total Amount Purged (gal): N 

Purge Method: 3 

Peristaltic pump with polyethyler~~ (PE) tubing (silicon tubing in 
Pump head) I 

Sample Method: 
VOCs by gnvity flew from PE tubing, all other frsdionr 
pumped using per&attic w/ PE tubing (riiicon in pump 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

11 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number. 

TCL PCBs: YES: q NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO c] Bottle Lot Number: 

Sampled By: Signature(s): 
u 



__,. 1,. 

tJV ViKUA’MiW IAL 5Ht.k.i I CF i -- 

‘RWECT: JOE NO.: I 8ORlNC NO.: f.L$G - L< - zc. 

I 

-I 

I 

HOLE DIAMEI-ER: L" blk'. 

SAMPUHC METHOD: cprdn AlIcm (y J/LrlilLr 1 TIME: I I I 

I HAMMER WCT.: DROP HCT: 8AcmuED. TIME: DATE: 

CDtiDTiONS: LOCAnON OF BORING: J 

-I 

NOTES: EDITED BY/DATE: - 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 649-x%3 Fax: (833) 64;4bi.% 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: KOlGS-07 Project: NAS Kev West BRAC St 

Zone: K - Water Front Maintenance Facilii 

3$/ -0ry. GEl 

Total Depth (ft): I\. b<’ Tr0.c. 

Stickup Height (n): Lbcp ’ 
Casing Diameter (ID-in&es): 0,s”’ x+4 

Static Water Level 
(ft below top of casing): ?.I/ 0’ 7.d.L. 

One Casing Volume (gal): 

Start Purge (hrs.): I 

(pbu4+$ Lh. b*i, 

End Purge (hrs.): 

Project Number: 7593 

Suhzone: GRYZNK-SZNS 

I 

Total Purge Ttme (min.): $5 witi- 

Total Amount Purged (gal): & 2, 17’ A,$ &y+, 

Purge Metnod: 
Petistotlic pump with potyethyiene (pi?) tubing (silicon tubing in 

WCs by gnvlty lbw from PE tubing. all other fractions 
pumped using peristattic w/ PE tubing (silicon in pump 

Depth Sampled: 

Sample Date: 24 hlwfw 
Sample Time: / 

Vi-Q? 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: n NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

Bi 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: n NO q Bottle Lot Number. 

fAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number: 

Time 
/ 

Total Volume Temperature pH Conductivity DO Turbidity Color 
Removed (gals) , (Deg C) , (mS/cm) W-W 

lb4J I ~T*c* -?I@ G‘%\’ wq 4 

rtd-~ Z-&S ? *o( ‘5),~3 WPI Llo 

Ii-m $lAl ?*oL c;.Ll wo LLiJ 

I ‘, 

Sampled By: Ed% Signature(s): 



CIV VIrfUJYIViNV iAL &litti OF -- 

‘RWECT: JOB NO.: I BORING NO.: ~;p,fi/:y -z 

LOGGED BY: IToTAL DEPTH: ! (? ’ 

>RIL!JNG CONTFtAmOR: 

)RIU,ER’S NAME: 

3RILL RIG mPE: 

30RlNC METHOD: 

4OLE DIAMETER: 

iAMPUNC METHOD: 

4AMMER WGT.: 

:ONDmONS: 

I DROP HGT: 

I SURFACE W.: DATUM: 

I START. TIME: / flc’ t’ DATE: 7&: ?;? if c 

FINISH. TIME: /c 2 c DATE: 7(‘&: : 

WATER DEPTH: 1 b* 5 ( I 

I DATE: I I 

I -TIME: I.- .I I 

I BACmLLm,nME DATE: 

LOCATION OF BORING: 

NOTES: EDITED BY/-DATE: - 



Brown & Root Environmental * 
900 Trail Ridge Road Aiken, SC 29803 (8c3) 6497963 Fax: (m3) 6G-66~ 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: KOSGS48 Project: NAS Kev West BRAC St Project Number: 7593 

Zone: K - Water Front Maintenance Facilities 

Airbill No: 

Total Depth (ft): 

Stickup Height (!I): 

Casing Diameter (ID-inches): 

Static Water Level 
(ft below top of casing): 

I“ I , TV . 

Total Purge lime (min.): Observations/Notes: 
(Any chanpo tn sample kesbon horn mat designated m 
Uu W&plan Should ba OXpbmd and de%M.d km.) 

Total Amount Purged (gal): u [p, (aA CT+, 

Purge Method: 3 

Psristaltic pump with potyethytene (PE) tubing (silicon tubing in 
pump head) 

Sample Method: 
VOCs by gnvily flow from PE tubing, all other fnctions 
pumped using peristaltic w/ PE tubing (silicon in Pump 
head) 

Depth Sampled: hr ?f,G;’ B& 

Sample Date: 22 ti3v 4+ 

Sample Time: \ 1 q b 

&NALYSES; 

TCL VOCs (HCL Preservative): YES: w NO q Bottle Lot Number: 

TCLSVOCs: YES: X NO 

BB 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: c] NO q Bottle Lot Number: 

TAL Metals + Tin (HN03 Preservative): YES: q NO 0 Bottle Lot Number. 

. . . 



PROJECT: JOB NO.: I BORfNC NO.: Loc - l-c, - $- 

. h-d ITOTAL DEPTH: ! 2’ tscri 

iURFACE ELRI.: DATUM: 

iTART. TIME: iI i> DATE: id &Iir-+ 

I 
IF 
T 
T 

INISH, TIME: Ccr4~ DATE: i”j rctC!L'-l3 

WATER DEPTH: I I I 
DATE: I I I 
TIME: I I .I 

LAcKFYLLm. TIME:‘ DATE: 

.OCATlON OF BORING: 

NOTES: EDITED BY/DAlX:- 



Brown & Root Environmentd 
900 Trail Ridge Road Aiken, SC 29803 (SaJ) =79a Fax: (803) 6424-w 

GROUNDWATER SCREENING SAMPLE LOG SHEET 

Sample Name: KM&S09 Projeot: NAS Kcv West BRAC SI Project Number: 7593 

Zone: K - Water Front Maintenance Facilities Sutuone: GRYZNK-SZNS 

Airbill No: F321/2@Y3J?;61\/ priory: EEL 

Total Depth (ft): 

Stickup Height (ff): 

Casing Diameter (ID-in&es): 

Static Water Level 
(ft below top of casing): 

One Casing Volume (gal): 
37 

7 
Start Purge (hrs.): 

End Purge (hrs.): -&?+A ‘ lqlp 
MSIMSD: YES: 0 NO fl 

-r 
Total Purge Time (min.): 31 Mlb. 

Total Amount Purged (gal): b t*;/\&Q, 

Purge Method: J 

I Peristaltic pump wi(h potysthytene (PE) tubing (silicon tubing in 
Pump head) I 

Sample Method: 
VOCs by gnvity flow from PE tubing. all other fractions 
pumped using peristaltic wl PE tubing (silicon in pump 
headl. 
Depth Sampled: +-vL$’ R6-5 (S.%i~& 
Sample Date: 74 NOV q-p 

Sample Time: IS( 4 

ANALYSES: 

I TCL VOCs (HCL Preservative): ’ 

TCL SVOCs: j 

IES: q NO q Bottle Lot Number: 
- - 

TCL PESTS: YES: 

TCL PCBs: YES: q NO q 
TAL Metals + Tin (HN03 Preservative): YES: q NO q 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Bottle Lot Number: 

Time Total Volume Temperature pH Conductivity DO 
Removed (gals) 

Turbidity Color 
Peg Cl (mS/cm) (NW 

+w I+$ Ml3 ! (p,qJ 0 tQq ?*iP? 2- 

I so L 

(<A5 

I -jI 5 
WIP 

. 

I I 
Sampled By: bk Signature(s): 



‘RWECT: JO8 NO.: 

LOGGED BY: ITOTAL DEPTH: 7 z ( 

JRILING CONTRACTOR: I SURFACE n.: DATUM: 

JRIIJSR’S NAME: START, IIME: c7 3 2 DA=.? 0 /t/: - *- .<“. 6 t’ I I 

JRILL RIG TYPE: 1FlNISH. TIME: m v G DATE: z/J f”&/ q 

lORING MRHOD: rT-- I WATER DEPTH: 1 i’?LS 1 1 

4OLE DlAMmR: 
ii 

I DATE: 
p/V&J f:: 1 

I 

iAMPLlNC METHOD: I TIME: I .I .I 

4AMMER WCT.: dROP HGT: I RACKFIED. TIME: IDATE: 
- 

:DkDITIONS: I LOCATION OF BORING: 
. . 

NOTES: EDITED BY/DATE: - 



Brown & Root Environmental 
900 Trait Riigc Road Aiken. SC 29aa3 (eoj) 6497= Fax: (803) 6424.aS.4 

GROUNDWATER SCREENlNG SAMPLE LOG SHEET 

Sample Name: )<OSGS-10 Projectz j4AS Kev West BRAC Si 

Zone: K - Water Front Maintenance Faciliii 

Airbill No: bbtJram GEL 

One Casing Volume (gal): 
0 l o(P% @4 

Not Applicable @ Grab-Composite 

o$t3 
Start Purge (hrs.): 

End Purge (hrs.): 094~ 

MSIMSQ: YES: 0 NO 8 

I Total Purge Time (min.): 126 wik. 
Total Amount Purged (gal): .&, 4 A 

Purge Method: u 

/ Peristaltic pump with pol@ylenn (PB) tubing (silicon lubing in 
! Puw head) 

Sample Method: 
VOCs by pmvity flow from PE tubing. all other fmctionc 
pumped using pwistattic wl PE tubing (siiii in pump 
head]. 

Depth Sampled: 4’ R&cl. 
/ 

/; r,o.c.\ 

Sample Date: tD NlrVqT 

Sample Time: tH5so 

Project Number: 7593 

Subzone: GRYLNK-S7NS 

ype d of Sample: 

Low Concentration 

8 

High Coho&tratii 

Grab 

@ Composite 

ANALYSES; 

TCL VOCs (HCL Preservative): YES: q NO q Bottle Lot Number 

TCLSVOCs: YES: X NO 

TCL PESTS: YES: BB 

Bottte Lot Number. 

,NO X Bottle Lot Number. 

TCL PCBs: YES: 0 NO q Bottle Lot Number: 

TAL Metals + Tin (RN03 Preservative): YES: q NO 0 Bottle Lot Number: 
J 

Total Volume Temperature pH conducthfity DO Turbidity Color 
Removed (gals) Peg Cl (mS/cm) (NW 

a58 2, Lob?/ bl 7.14 amr 
391 I 1 . .. A ‘24.. q 1% tTn I 

Sampled By: (x ./k Signature(s): 



JRWECT: JOB NO.: I BORING NO.: /L 0 < -i-i- lc’ 

:ONDRIONS: 

I TOTAt DWTH: 12’ E7L’& 

SURFACE EL!%.: DATUM: 

START. TIME: IGlb I>AE: (4 fdtiv 5 i 

FINISH. TIME: OATE: t 9 t.\tv ‘j ; 

WATER DEPTH: I ! - I 

DATE: I I I 
TIME: .I -:I .I 

BACICFIUED. TIME: OATE: 

LOCATION OF BORING: 

NOTES: EDITED BY/DATE: 



Brown & Root Environmental 
900 Trail Ridge Road Aiken, SC 29803 (803) 644-7963 

’ GROUNDWATER SAMPLE LOG SHEET 

Fax: (803) 64241454 

Project Number: m 

Subzone: Gazd 6a 5 

Airbill No: Ir 

Total Depm (rt): 

Stickup Height (ft): o.a5’ 
Casing Diameter (ID-inches) 2 ” 

Static Water Level 
(ft below top of casing): $43’ 
One Casing Volume (gal) 6, b rj a& 

Start Purge (hrs.): 0 d 

End Purge (hn.): a345 
Total Purge Time (min.) 50 -, 

Type pf Sample 

Depth Sampled --J 3 ’ k, lo o~x 

Sample Date 25 $12 

Sample Time: &SE 

TCL VOCS &ES~O rzt Number: h QJ~IL~ 

TCL SVOCs: YES -; NO Bottle Lot Number: 

TCL PESTS: YES E N Bottle Lot Number: 

TCL PC& YES [ZI NO Bottle Lot Number: 

AL Metals + Tin (HN03 Preservative): YES c NO Bottle Lot Number: 

. . . 



Brown & Root Environmental 
900 Trail Ridge Road Liken. SC 29803 (803) 848-7983 fax: (893) 642-8454 

’ GROUNDWATER SAMPLE LOG SHEET 

Sample Name L(ps-MWOl Project: NAS Kev West BRAC 
. . Zone: K 

Project Number: m 

Subrone: SipY,ZNK-w 

Mbill No: 

Total Depth (ft): 

Stickup Hei@t (ft): 

Casing Diameter (ID-inches) 

Static Water Level 
(ft betow top of casing): 

One Casing Volume (gal) 

Start Purge (hrs.): 

End Purge (hn.): 
MSMSD YES: u NO c] 

L I 

Total Purge Time (min.) Obsewati-otese IbY CfWQU 83 VW@ )OQtlM ban tIW auslgnalud tn 

3. 0 qG 1 
’ lha Wadwlan should be ewhmd and oescrmed hem.) 

Total Amount Purged (gaf) 

Purge Method J 
MU \nddcd i- +xhped~ 

Penstaltic pump with teflon tubing (siiicon tubing in pump head) 
\9- ISSB, 

Sample Method 
er 2’ lAJcf1 \lchAw- 

WCS by gravity Row from teflon tubing, all omer fractions pumped p Qplr32 h 
(&Q f4 \?L hag h+- 

USlng ~flStatbC W/ teffbn tUbIn (siliccn in pump h-d). 
of mkr C4Arr\~ 

\fi Get- 
Depm Sampled ‘7.@’ _ 

Sample Date 2 \ 

Sample Time: I\38 
F\-!F 4. $ 

ANAl YSPS; 

TCL VOCs (HCL Preservative): YES: q NO 0 Bottle Lot Number: 

TCL SVOCs: YES: X NO 

EM 

Bottle Lot Number: 

TCL PESTS: YES: NO X Bottle Lot Number: 

TCL PCBs: YES: 0 NO q Borne Lot Number: 

‘AL Metals + Tin (HN03 Preservative): YES: q NO q Borne Lot Number: 

Time ’ Total Volume Temperature’ pH 
Removed (gals) (Deg Cl 

Conductivity 
(mS/cm) 

Turbidity 
w-w 

Color 

I 

/ I 

/ A zl 

Sampled By flF- Signature(s): 



PART 3 - SURVEY DATA 

K05-MW-01 1 79131.753 1 386969.179 1 7.38 1 04/01/98 

.,-” . . Note: Surveying was performed by F. H. Hildebrandt. 
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APPENDIX C 

ESTIMATED RISK PROCESS 

c.1 ESTIMATED RISK PROCESS FOR SURFACE SOIL SUBZONES‘. 

Human health risk estimates were calculated fqr chemicals detected. in excess of their action levels. 

These estimates were based on human health risk assessments in the Supplemental RFI/Rls for sites at 

NAS Key West (B&R Environmental, 1997 and 1998) if risk values were available for compounds in 

question. When one or two risk values were available for a given compound, estimates were based on a 

ratio of detected concentrations to risk values. When there were two ratios for a single chemical, the 

more conservative resulting estimated risk was used. When three or more risk values were availa.ble for 

a given compound, estimates were calculated from a trend analysis. Representative concentrations from 

the Supplemental RFI/RI Investigations were used for the x-axis and corresponding risk values wer’e used 

for the y-axis and a trend line was fitted to these values. The line was used to estimate risk values for 

new detected concentrations. In instances where risk values were not available from the Supplemental 

RFI/RI Investigations for a given compound, generic RGOs were used as benchmarks. Benchmarks 

were concentrations representative of a carcinogenic risk of 1.0x1 OT6 or a noncarcinogenic hazarcl index 
I 

of 1.0. Maximum detected concentrations from SI analytical results were used in the SI estimated risk 

,- -\ 

process. 

Subzones were analyzed based on proposed future uses and potential receptors: residential, trespasser, 
I 

and site/occupational worker. Tables C-l through C-3 contain risk values from the Supplemental RFVRI 

Investigations and the estimated risks for chemicals detected in excess of their action levels in surface 

soil subzones by future use category and chemical. 

c.2 ESTIMATED RISK PROCESS FOR THE SEDIMENT SUBZONE 

Parcel A, subzone 9, was the only sediment sampling loca&on. Concentrations of seven metals, two 
I 

phthalates, and one organochlorine pesticide detected in sediment exceeded ecological guidelines used 

in this report. None of these chemicals in sutface-water samples taken from the same locations 

exceeded ecological guidelines and none in groundwater at the site exceeded action levels. Table C-4 

gives the sediment guidelines for these 10 chemicals. A discussion of the ecological significance of these 

exceedances requires a brief overview of other guideline values for the same contaminants, which also 

are shown in Table C-4. 

AIK-98-0540 C-l CT0 0032 
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Effects .range-low (ER-L) and threshold effects level (TEL) values were developed by the National 

Oceanic and Atmospheric Administration (NOAA) and FDEP, respectively. These values are used to 

identify sediment concentrations below which adverse ecological effects would rarely be observed. 

Sediment concentrations in the range between the ER-L and the effects range-median (ER-M) or 

between the TEL and the probable effects level (PEL) represent concentrations anticipated to be 

occasionally associated with adverse effects. Concentrations greater than the ER-M or PEL are 

anticipated to be frequently associated with adverse effects. Therefore, ascribing risk to a sediment 

contaminant detected at a concentration that exceeds the TEL (or ER-L) but below the PEL (or ER-M) 

can be misleading. With this in mind, the ecological significance- of the sediment exceedances is 

discussed below. 

Cadmium exceeded the TEL value in three samples. However, the highest concentration was 0.89 ppm, 

which is only slightly greater than the TEL, considerably less than the PEL, and less than the ER-L. 

Copper exceeded the TEL in only one sample (20.15 ppm). This value was only slightly greater than the 

TEL, considerably less than the PEL, and less than the ER-L. Thus, cadmium and copper detections in 

sediment do not appear to pose ecological risks at Hamaca Hawk Missile Site. Lead was detected in 7 of 

8 sediment samples, but all detected values (except sample SD-05; 466 ppm) were less than the ER-M 

and PEL. Lead does not appear to pose ecological risks, except potentially in the vicinity of sample 

SD-05 

No sediment ecological guidelines were available for aluminum or vanadium. Instead, concentrations of 
I 

these two metals were compared to twice the average background values, which were exceeded in 

samples SD-07 and SD-08. The vanadium concentrations only slightly exceeded twice the average 

background value. Vanadium is rarely highly toxic in the environment (Mailman, 1980). Zinc exceeded 

ecological guidelines in only one sediment sample (SD-04, 518 ppm); this value was greater than both 

the ER-M and PEL. Sample SD-04 was also the only sample in which barium was detected. 

Bis(2-ethylhexyl)phthalate and butyl benzyl phthalate were detected only in sample SD-05. The detected 

concentration of bis(2-ethylhexyl)phthalate was 710 ppb, which is less than the PEL and the Region 3 
I 

BTAG ecological benchmark. The single butyl benzyl phthalate value (292 ppb) was considerably less 

than the EPA Sediment Quality Benchmark of 11,000 ppb. 4,4-DDE was detected in two s8mples; 

concentrations in both samples only slightly exceeded the TEL and ER-L values and were considerably 

less than the PEL and ER-M values. 

In summary, most sediment chemicals that exceeded ecological guidelines only slightly exceeded the 

TEL values, and/or were infrequently detected. However, lead in sample SD-05 could potentially pose 

ecological risks. In addition, five chemicals in sample SD-05 exceeded the most conservative ecological 
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guidelines, more chemicals than in any other sample. Further sampling in the vicinity of sample SD-05 

may serve to better characterize the nature and extent of sediment contamination and associated 

potential ecological risks. 

C.3 ESTIMATED RISK PROCESS FOR TRUMAN ANNEX GROUNDWATER SUBZONE 

Analytes that exceeded action levels in groundwater samples were limited to benzene and phenanthrene. 

These organic compounds were detected in only one monitoring well (K05-MW-01). Ecological receptors 

are not directly exposed to groundwater, and nb groundwater screening values have been developed 

based on ecological concerns. Therefore, groundwater concentrations of benzene and phenanthrene 

were compared to surface water screening values in accordance with EPA Region 4 (1995b) and FDEP 

requirements. 

The EPA Region 4 ecological screening value for benzene in marine surface water is 109 yg/L (EPA, 

1995b). The FDEP ecological screening value for benzene in marine surface water is 71.28 pg/L. (FDEP, 

1996). The single detected concentration of benzene (1.2 pg/L) is well below both the FDEP and EPA 

Region 4 criteria. Therefore, based on the infrequent detection of this contaminant, and its .detected 

value well below the available screening levels, there is no evidence of ecological risks from benzene in 

groundwater at the site. 

EPA Region 4 has not established an ecological screening value for phenanthrene in surface water, but 

EPA’s Office of Solid Waste and Emergency Response recommends an ecolo$cal screening value of 8.3 

pg/L for phenanthrene in marine surface water (EPA, 1996). FDEP has established an ecological 

screening value in marine surface water of 0.031 pg/L (annual average) for the total concentration of the 

following PAH cornpour+: acenaphthylene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, 

benzo(k)fluoranthene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, ideno(l,2,3-cd)pyrene, and 

phenanthrene (FDEP, 1996). Since phenanthrene was the only one of these PAH compounds detected 

in groundwater, the screening value of 0.031 pg/L is applicable to phenanthrene in this case. The 

detected concentration of phenanthrene (187 pg/L) is well above both the EPA Region 4 and FDEP 

criteria. 

In order for groundwater contaminants to pose risks to ecological receptors, groundwater must discharge 

into surface water or sediment. The direction of groundwater flow in the vicinity of monitoring well K05- 

MW-01 has not been determined. However, surface water bodies are potentially down gradient from this 

well if the flow of groundwater is toward the northwest, north, east, or southeast. A water-filled moat 

surrounding Fort Zachary Taylor is located approximately 75 feet northwest of the monitoring well. Open 

water of the Gulf of Mexico lies approximately 600 feet north of the well. Key West’s “Inner harbor” is 
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located to the east and southeast of the well, and is approximately 300 feet from the well at its nearest 

point. 

The maximum expected phenanthrene groundwater concentration at these three potential exposure 

points were evaluated using ECTran modeling (Appendix C.4). The modeling indicated that, depending 

on the size of fhe groundwater plume, a westward groundwater flow would reach the moat in 2 to 4 years 

and result in a maximum groundwater concentration of 21 to 76 us/L at the point of entry into the moat. 

However, since phenanthrene was not detected in screening sample GS-02, taken directly between the 

moat and well # K05-MW-01, significant westward migration apparently.does not exist: A northward flow 

would reach the Gulf of Mexico in 22 years, and the maximum concentration would be 0.000912 to 

0.00183 f.rg/L. However, phenanthrene was not detected in screening sample GS-01, located north of 

well # K05-MW-01 (Figure 4-20, SI Workplan). In addition, the predicted maximum concentrations are 

well below EPA and FDEP screening values. An eastward flow would reach the harbor in 14 years, and 

the maximum concentration would be 0.0824 to 0.144 &L.. These values are slightly greater than the 

FDEP criteria of 0.031 pg/L, but much less than the EPA criteria of 8.3 pg/L. However, there are several 

monitoring wells to the east and southeast of well # K05-MW-01 (Figure 4-20, SI Workplan). 

Phenanthrene was not detected in any of these wells. 

In summary, phenanthrene was detected in only one monitoring well. Phenanthrene was not detected in 

any sample between this well and nearby surface water bodies. These results, combined with the results 

of groundwater modeling, suggest that there is no migration of phenanthrene-contaminated groundwater 

to nearby water bodies. Therefore, the potential for risks to ecological receptors appears to be negligible. 

C.4 ECTRAN MODELING OF PHENANTHRENE IN TRUMAN ANNEX GROUNDWATER 

C.4.1 EcTran Modeling to Gulf of Mexico and the “Inner Harbor” 
I 

Obiectives 

Potential impacts of phenanthrene groundwater plume identified at the BRAC Parcel K Site need to be 

evaluated. Quantitative estimates of the maximum phenanthrene groundwater concentration at the 

nearest potential groundwater exposure points (receptors) are required for this evaluation. An ECTran 

modeling task was conducted to provide the necessary estimates to support the evaluation. This memo 

summarizes the modeling approach used and the results obtained. 
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I -., 
General Aooroach 

Site-specific groundwater flow and contaminant transport model were developed following a general 

modeling approach. The following steps are included in the general approach: 

l Define the existina aroundwater plume - The uncertainties exist in the determination of plurne size 

because of only one groundwater sample. To be conservative, two simulations were conducted 

based on the different plume sizes. One simulation was based on the plume as big as 200 feet by 

200 feet and another simulation was based. on the plume size of 100 feet by 100 feet. The 

concentration of 192 ug/L from sample was assumed as the initial plume concentration. 

l Conceptualized the hvdroaeoloaical conditions - Groundwater flow direction and velocity were 

defined based on your Email and our phone conversation (see the following SITE-SPECIFIC 

ASSUMPTIONS). 

. Identify the nearest potential exposure point - Based on the groundwater flow direction, the 

phenanthrene groundwater concentration at two receptors were simulated. One receptors is 600 feet 

from the initial plume and another receptor is 300 feet from the initial plume. 

l Estimate the maximum aroundwater concentration at the exposure point - ECTran model simulations 

were conducted to determine the phenanthrene maximum groundwater concentrations at the 

receptors within a 1000 years simulation time frame. 

Site-SDecific AssumDtions 

The site-specific assumptions in the modeling task are summarized below: 

l Soil Concentration - 0 ( Soil is not contaminated) 

l Plume Size - 200 feet x 200 feet and 100 feet x 100 feet 

l Exposure Point (Receptor) - 600 feet and 300 feet from the initial plume 

l Hydraulic Conductivity - 73 feet /day (Average of 9.6 feet/day and 136.8 feet/day) 

l Hydraulic Gradient - 0.0062 (Average of 0.00133 and 0.011) 
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Effective Porosity - 0.3 (Assumed) 

Infiltration Rate - 10 inches/year (Assumed as a quarter of the rainfall) 

Plume thickness - 9.2 feet (for 200 feet by 200 feet plume), ahd 6.1 feet (for 100 feet by ,100 feet) 

(calculated from mixing depth formula, Chiou, et al., 1993) 

Initial Phenanthrene Groundwater Concentrations - 192 ug/L (sampie value) 

KOC - 5240 (Abdul et al., 1987) 

Foe - 0.002 (EPA, 1996) 

Partition coefficient - 10.5 Ukg (equal to KOC x Foe) 

Half life - 2.2 years (Howard et al., 1991) 

Summatv of Results 

Table C-5 lists the simulated phenanthrene maximum groundwater concentrations at the receptors within 

1,000 years. 

C.4.2 EcTran Modeling to the Moat at Fort Zacharv Taylor 

Obiectives 

Potential impacts of phenanthrene groundwater plume identified at the BRAC Parcel K Site need to be 

evaluated. Quantitative estimates of the maximum phenanthrene groundwater concentration at the 

nearest potential groundwater exposure points (receptors) are required for this evaluation. An ECTran 

modeling task was conducted to provide the necessary estimates to support the evaluation. This memo 

summarizes the modeling approach used and the results obtained. 
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General Aoproach 

A site-specific groundwater flow and contaminant transport model was developed following a general 

modeling approach. The following steps are included in the general approach: 

l Define the existina aroundwater plume - The uncertainties exist in the determination of plume size 

because only two groundwater samples were available. To be conservative, two simulations were 

conducted based on the different plume sizes. One simulation was based on the plume as big as 100 

feet by 100 feet and another simulation was based on the plume size of 50 feet by 50 feet. The 

concentration of 192 ug/L from sample was assumed as the initial plume concentration. 

l Conceptualized the hvdroaeoloaical conditions - Groundwater flow direction and velocity were defined 

based on your Email and our phone conversation (see the following Site-Specific Assumptions). 

l ldentifv the nearest potential exposure point - Based on the groundwater flow direction, the 

phenanthrene groundwater concentration at the edge of the Moat were simulated. The distance from 

the edge of the Moat’to the edge of the plume is 15 ft for plume size of 100 ft by 100 ft and f145 ft for 

the plume size of 50 ft by 50 ft (As shown in the Figures). 

l Estimate the maximum aroundwater concentration at the exposure point - ECTran model simulations 

were conducted to determine the phenanthrene maximum groundwater concentrations at the receptor 

(edge of the Moat) within a 1000 years simulation time frame. 

Site-SDecific AssumDtions 

The site-specific assumptions in the modeling task are summarized below: 

l Soil Concentration - 0 ( Soil is not contaminated) 

l Plume Size - 100 feet x 100 feet and 50 feet x 50 feet 

l Exposure Point (Receptor) - 15 feet and 45 feet from the initial plume 

l Hydraulic Conductivity - 73 feet /day (Average of 9.6 feet/day and 136.8 feet/day) 

l Hydraulic Gradient - 0.0062 (Average of 0.00133 and 0.011) 

l Effective Porosity - 0.3 (Assumed) 
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Infiltration Rate - 10 inches/year (Assumed as a quarter of the rainfall) 

Plume thickness - 6.1 feet (for 100 feet by 100 feet plume), and 4.1 feet (for 50 feet by 50 feet) 

(calculated from mixing depth formula, Chiou, et al., 1993) 

Initial Phenanthrene Groundwater Concentrations - 192 ug/L (sample value) 

KOC - 5240 (Abdul et al., 1987) 

Foe - 0.002 (EPA, 1996) 

Partition coefficient - 10.5 Ukg (equal to KOC x Foe) 

Half life - 2.2 years (Howard et al., 199 1) 

Summarv of Results 

Table C-6 lists the simulated Phenanthrene maximum groundwater concentrations at the receptor within 

1,000 years. 
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TABLE C-l 

F 
a HUMAN HEALTH RISK ESTIMATES FOR RESIDENTIAL SCENARIO SUBZONES 

Carcinogenic Noncarcinogenic Risk 
Location Concentration Risk Risk Intersect(‘) 

ANTIMONY (mg/kg) 
RFllRl Risk Values(*) 
ISWMU 4 2.5 I NA I 0.084 I I 
SWMU 5 4.2 NA 0.14 
SWMU 7 4.51 NA 0.15 
IR 1 32.8 NA 1.1 
IR 3 1.64 NA 0.055 
IR7 4.8 NA 0.16 
SI Risk Estimates 

IParcel C Subzone 3 1 41.1 NA I 1.38 I 

[Parcel C Subzone 4 1 93.5 I NA I 3.14 I 1 
ARSENIC (mglkg) 
RFllRl Risk Values(*) 

SWMU 5 13 1 1.50E-04 1 1.4 I 
SWMU 7 I 4.52 1 5.10E-05 i 0.49 
IIR 1 I 3.32 1 380E-05 1 0.36 I - I 

I I I 

IR 3 1 3.46 .I 3.90E-05 1 0.37 I 
SI Risk Estimates 

Parcel A Subzone 1 1 2.7 1 3.WE-05 1 0.29 I Parcel A Subzone 4 I 28.8 1 3.30E-64 1 3.1 J 
LEAD lmalkal 

. 1 .., 

RFllRl Risk Values(*) 
IR 1 
IR 1 
IR3 

680 32.10 
175 1.10 
566 22.39 

IIR 3 1 158 I - I - I 0.77 I 
Background I 48 I I I 0.03 J 
SI Risk Estimates 
Parcel C Subzone 3 1 2,110 I I 1 lOO+ 
Parcel C Subzone 4 1 7,690 I I lOO+ 

Carcinogenic Nondarcinogenic Risk 
Location Concentration Risk Risk Intersect”’ 

THALLIUM (mg/kg) 
[Residential RGO@) 1 5.5 I NA I 1.0 I I 
SI Risk Estimates 

IParcel A Subzone 7 I 6.2 I NA I 21.0 I I i _ _-- 
Parcel C Subzone 3 6.05 1 NA 21.0 
Parcel C Subzone 4 10 I NA >l .o 
BENZO(A)PYRENE (pg/kg) 
RFllRl Risk Values”) 

SWMU 1 1 2,040 1 2.30E-05 1 NA I SWMU 7 1 2,190 1 2.50E-05 1 NA I 
SI Risk Estimates 

Parcel c Subzone 3 I 180 1 2.05E-06 1 NA I 
Parcel C Subzone 4 1 532.5 1 6.08LO6 1 NA I 
DIBENZO(A,H)ANTHRACENE fualkal I 
RFllRl Risk h&es’*) 

. . - “, 

ISWMU 1 1 605 1 6.90E-06 1 NA I I 
SI Risk Estimates 

Parcel A Subzone 1 1 122.3 1 1.39E-06 1 NA I I 
Bold location and risk value indicate carcinogenic risk in excess of 1 .OE-06, 
noncarcinogenic risk in excess of 1.0, or risk intersect in excess of 10, and therefore 
indicative of potential human health risks. 
NA = Not applicable. 

1 Human health risk posed by lead were based on integrated exposure and uptake 
biokinetic lead modeling performed during the Supplemental RFI/Rls (B&R 
Environmental, 1997 and 1998). 

2 B&R Environmental, 1997 and 1998 
3 EPA, 1998 
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TABLE C-2 

HUMAN HEALTH RISK ESTIMATES FOR TRESPASSER SCENARIO SUBZONES 
PAGE 1 OF 2 

I Carcinogenic Noncarcinogenic 
Location Concentration Risk Risk 

ARSENIC (mgikg) 
RFVRl Risk Val~mdl) _-.---. 

p,rrrl I E ?“I I”,” v 13 4.8E-06 I 0.07 
.\A,.,, I-7 SVVlVlU 1 I 4.52 1.7E-06 n nn U.VL 

IR 1 ^ ^^ Y.YZ I 
> ^F A.. 
1 .ZlYJO 0.02 

IR 3 3.48 1.3E-06 0.02 
[SWMU 1 
SI Risk Estimates 
Parcel D Subzone 1 
Parcel c DUULVIIP r~ 
THALLIUM (mg/kg) 
[Residential RGO(*) 
SI Risk Estimates 
Parcel E Subzone 1 
Parcel E Subzone 2 

5.83 I 2.1 E-06 0.03 I 

- -----..- I 2.7 -. I 9.9607 _.-- _. 
I1 

0.01 
I? C).*L.u..s- n 

I 
“C L+.D I ’ ‘C-06 I.,E 0.02 

5.5 NA I 1 .o 

6.3 NA I >l .o 
I 6.2 I NA >I .o 

LParcel E Subzo 

ISWMU I 

lne 4 

I 1,04u 

6.1 
BENZO(A)ANTHRACENE @g/kg) 
RFYRI Risk Values(l) 
-..,..a * - I J ^-^ 

[SWMU 1 3,420 
SI Risk Estimates 

[Parcel E Subzone 9 1 40,100 
BENZO(B)FLUORANTHENE @g/kg) 
RFuRl Risk Val~mdl) -- .---. . 

[SWMU 1 I 
I 

c P.-n D,ZUV 
SI Risk Estimates 
Parcel D Subzone 1 1,900 
Parcel E Subzone 2 I 1.510 
Parcel E Subzone 9 1 48;iOi -._. -__--..- 
BENZO(A)PYRENE @g/kg) 
RFVRI Risk Values(l) 

ISWMIJ 7 I 7 CIAO 

I 

NA 

Y.Y t-u6 

I 

I 

>l .o 

NA 
-08 NA I 

I ^ ^C ^^ I . . . , 

8.1E _- . . L 

9.5E-07 NA I 

, 
I 

A ..r *- 
1 .zt-VI 

I 
I 

.I. 
NH 

I 

I 

A AF.I-IA . . .- -- I NA * ., . I 
I 3.5E-08 NA 

1 .l E-06 NA 

I A RnF.n7 I NA I ..--- -* I . .I . 

;.20E-07 I NA i 2,190 1 c_--- _. . . . . I 

505 I 
I 

- ^_W ^^ I.U/ t-w I NA 
988 1.99E-07 NA 
517 7.39E-08 NA 
110 CO NA 
105 <o NA 

1 31,800 8.1 12E-06 NA 

ISWMU 1 
SI Risk Estimates 
Parcel D Subzone 1 
Parcel E Subzone 2 
Parcel E Subzone 3 
Parcel E Subzone 4 
Parcel E Subzone 5 
Parcel E Subzone g 
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TABLE C-2 

HUMAN HEALTH RISK ESTIMATES FOR TRESPASSER SCENARIO SUBZONES 
PAGE2OF2 

I I Noncarcinogenic 
Location Concentration Carcinoaenic Risk Risk I i 

INDENO(l,S,bCD)PYRENE 
RFl/Rl Risk Values”’ 1 I 
SWMU 1 2.760 3.70E-08 NA I 
ISWMU 7. I 1,480 1 3.50E-08 1 NA 1 
SI Risk Estimates 
[Parcel E Subzone 2 I 1.470 3.5E-08 NA I 
Parcel E Subzone 3 1,650 3.9E-08 NA 
Parcel E Subzone 9 15,600 3.7E-07 NA 

Bold location and risk value indicate carcinogenic risk in excess of 1 .OE-06, noncarcinogenic risk in 
excess of 1.0, or risk intersect in excess of 10, and therefore indicative of potential human health 
risks. 
NA = Not applicable. 

1 B&R Environmental, 1997 and 1998 
2 EPA, 1998 
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TABLE C-2a 

HUMAN HEALTH RISK ESTIMATES FOR TRESPASSER SCENARIO SUBZONES 

Location i 
AROCLOR-~1254 

IResidential RGO”’ 

Carcinogenic 
Risk Noncarcinogenic Noncarcinogenic 

Concentration Carcinogenic Risk Risk Concentration Risk 

320 1 .OE-06 2,900 1.0 

SI Risk Estimates 

Parcel E Subzone 9 2,160 >l .OE-o6 2,160 4 .o I 

Bold location and risk value indicate carcinogenic risk in excess of l.OE-06, noncarcinogenic risk in excess of 
1 .O, or risk intersect in excess of 10, and therefore indicative of potential human health risks. 

1 EPA, 1998 
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TABLE C-3 

HUMAN HEALTH RISK ESTIMATES FOR SITE/OCCUPATIONAL WORKER SCENARIO SUBI!ONES 

Carcinogenic Noncarcinogenic Risk 
Location Concentration Risk Risk Intersect”’ 1 

ARSENIC (mg/kg) 
RFVRI Risk Values”’ - 

SWMU 5 
SWMU 7 
IR 1 
IR 3 
SWMU 1 
SI Risk Estimates 

13 2.8E-05 1.8E-& ;: - .:’ 
4.52 Q.QE-06 6.2E-02 
3.32 7.3E-06 4.5E-02 
3.46 7.6E-06 4.7E-02 
5.83 1.3E-05 7.7E-02 

Parcel F Subzone 1 I 5.2 I 1 .l E-05 7.1 E-02 Parcel F Subzone 3 16.8 3.6E-05 I 2.3E-01 I 3 
LEAD WWW 
RFVRI Risk Values(‘) 

- 

IR 1 680 32.10 

IR 1 175 1.10 
IR 3 566 22.39 
IR 3 158 0.77 
Background 48 0.03 3 
SI Risk Estimates 

[Parcel C Subzone 1 978 I I I 45.81 3 
THALLIUM (mg/kg) 

[Industrial RGOi3’ I 140 I NA I 1 .o 3 
SI Risk Estimates 
Parcel C Subzone 1 I 5.5 NA I cl.0 I 
Parcel F Subzone 1 7.7 NA <l .o 3 
AROCLOR-1260 (uglkg) 
RFURI Risk Values(‘) 

- 

ISWMU 7 1 16,500 3.8E-05 NA I 3 
SI Risk Estimates 

IParcel C Subzone 1 / 2,700 6.2E-06 NA 7 
BENZO(A)PYRENE (pg/kg) 
RFVRI Risk Values”’ 

ISWMU 7 j 2,040 2.6E-06 NA 5 
SI Risk Estimates 

/Parcel C Subzone 1 478 6.1 E-07 NA 7 

Bold location and risk value indicate carcinogenic risk in excess of l.OE-06, noncarcinogenic risk in excess of 
1 .O, or risk intersect in excess of 10, and therefore indicative of potential human health risks. 
NA = Not applicable. : 

I Human health risk posed by lead were based on integrated exposure and uptake biokinetic lead modeling 
performed during the Supplemental RFVRls (B&R Environmental, 1997 and 1998). 

2 B&R Environmental, 1997 and 1998 
3 EPA, 1998 
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TABLE C-4 

SEDIMENT ECOLOGICAL GUIDELINES 

Bold values indicate the numerical guidelines used in Appendix C. 

National Oceanic and Atmospheric Administration; ER-L = Effects Range-Low; ER-M = Effects 
Range-Median. . Values taken from Long et al. (1995) 

Florida Department of Environmental Protection; TEL = Threshold Effects Level; PEL = 
Probable Effects Level (FDEP, 1996) 

Two times the average background concentration 

Baudo et al. (1990) 

EPA Region 3 BTAG screening level (EPA, 1995a) 

EPA Sediment Quality Benchmark (EPA, 1996) 
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TABLE C-5 

PHENANTHRENE GROUNDWATER CONCENTRATION SIMULATION 
BRAC PARCEL K 

Distance from Simulated Maximum Time of Maximum 
Initial GW GW Plume GW Plume to GW concentration GW 

Concentration Size - Receptor at Receptor Concentration 
(P9w (feet x feet) (feet) wm (year) 
192 200x200 600 1.83E-03 22 

192 200x200 300 1.44E-01 14 

192 100x100 600 : . 9.12E-04 22 

192 100x100 300 8.24E-02 14 

AIK-98-0540 c-15 CT0 0032 



Rev.1 
12/24/98 

TABLE C-6 

PHENANTHRENE GROUNDWATER CONCENTRATION SIMULATION 
BRAC PARCEL K 

Distance from Simulated Maximum Time of Maximum 
Initial GW GW Plume GW Plume to GW concentration GW. 

-Concentration Size Receptor at Receptor Concentration 

(PW (feet x feet) (f-t) ~P9w (year) 

192 100x100 15 75.7 2.1 

192 50x50 45 20.6 4.4 
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APPENDIX D 

NINE BRAC PARCELS SITE INSPECTION ELECTRONIC DATA SET 

Note: The computer files on this compact disk (CD) are not guaranteed for accuracy. Computer files are 

subject to modifications or alterations that are beyond the control of the sender. This CD was scanned . 
with Norton Anti Virus for Windows 95, Version’ 2.01 (01990-1996 Symantec) on June 3, 1996. No 

viruses were detected on that date. 
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