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EXECUTIVE SUMMARY 

The purpose of the Site Screening Process is to determine whether conditions at an SSA warrant 

initiation of the RI/FS process. Site Screening Process investigations were undertaken at SSAs 1, 

6, 7, and 15 in late 1994, in accordance with the Final Work Plan (Baker, 1994b). This section 

presents the results and conclusions of Site Screening Process on an SSA basis and a 

recommendation for additional RIM activities or no action. Additional RI/FS activities could 

include additional sampling, removal actions or focused remedial investigations such as conducted 

for presumptive remedies. A recommendation of additional RI/FS activities does not necessarily 

mean that the SSA must be classified as an IR program site. If funding is available, the additional 

activities could be carried out in the short-term, circumventing potential DOD funding limitations 

on new investigative work. 

. SSA 1 - Budd iw 428 Teame Road Disposal Area 

A total of 64 surface soil, 39 subsurface soil, 9 groundwater (total and dissolved), 9 sediment (from 

4 locations) and 5 surface water samples were collected and analyzed for TCL organics, 

nitramines/nitroaromatics (explosives) and TAL inorganics. 

From a human health perspective, surface soils produced an unacceptable ICLR value (1.1 x lOA). 

The ILCR value was caused by the presence of cPAH and arsenic. Arsenic concentrations detected 

at SSA 1 were similar to those presented in the station-wide background study and are, therefore, 

not likely the result of past SSA I activities. 

EI values for ecological receptors potentially exposed to ECOCs detected in surface water and 

sediments of the unnamed stream. The unnamed stream is intermittent in nature and frequently goes 

dry, therefore, no comparison to background freshwater stream data was conducted. Exceedances 

of freshwater criteria were most significant at location A0 1 SW04. Cadmium, copper, lead, mercury 

and zinc were detected at their highest concentrations at this location and contributed better than 60 

percent of the EI value of 1 IO. The presence of benzo(b)fluoranthene, 4,4’-DDT and mercury in 

SSA 1 sediments accounted for the EI value of 3 .O. 
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SSA 1 is recommended for additional RIiFS efforts. Areas of Concern (AOC) for surface soils are 

located at the western and eastern portion of the SSA. In addition, an ecological AOC was 

determined for the creek at the northeast portion of the SSA. A limited number of additional 

samples (focused on filling data gaps) should be obtained to define the extent of cPAH 

contamination in select surface subsurface soils throughout the SSA. Also, a habitat evaluation of 

the unnamed stream should be conducted to better define the nature of this surface water feature and 

identify potential exposure pathways and ecological receptors. As part of the habitat evaluation the 

groundwater/surface water interaction will be determined through the use of staff gauges and 

groundwater measurements. 

Because inorganics and nitramines/nitroaromatics were detected in groundwater samples at 

concentrations which do not cause human health concerns, and the conservative nature of obtaining 

groundwater samples from temporary piezometers versus monitoring wells (i.e., higher turbidity), 

further groundwater investigation is not recommended as part of the additional RI/FS effort. 

SSA 6 A . . . - v latlon Fw&h.ul Env irogg 

A total of 3 1 surface soil, 42 subsurface soil borings, 16 subsurface test pit and 10 groundwater (total 

and dissolved) samples were obtained from SSA 6. These samples were analyzed for TCL organics, 

nitramines/nitroaromatics and TAL inorganics. 

PCB-1254 and PCB-1260 detected at test pit locations 2, 3, 4, and 5 account for approximately 90 

percent of the ILCR value (1.9 x I o-4) for subsurface soils. Arsenic accounts for approximately 9 

percent of the remaining ICLR. 

ICLR values were also elevated for unfiltered groundwater (3.8 x I W3) because of the presence of 

arsenic and beryllium. Arsenic was not detected in filtered groundwater which produced an ICR 

value of 1.4 x loss. In addition, there are no surface water bodies at SSA 6 ( the closest is the York 

River approximately 500 ft. north) that would be recharged by groundwater. 

The central portion of the SSA encomposing the Helo Pad Landing area is to be subjected to 

additional RI/PS activities for subsurface soil and groundwater. Subsurface soil samples will be 
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collected in the vicinity of test pits 2 and 3 (area south of helo pad) to characterize the nature and 

extent of subsurface PCB contamination. In addition, nitroaromatics detected in subsurface soils 

and groundwater warrant investigative sampling to the north of the Helo Pad area. The groundwater 

data obtained at SSA 6 may be helpful in evaluation of the groundwater characteristics at Sites 6 and 

7 located south of the ssa. 

Although organic and inorganic constituents were detected in soil and groundwater at the sludge 

disposal area and the current storage area, the concentrations were not excessive and did not produce 

an unacceptable risk to human health. Therefore, additional RI/FS efforts are not recommended for 

these areas. 

. . SSA 7 - Bwlchng 3 
. . . 73 Rocket Plant/Group 18 -In RoadJhposal Area 

A total of 5 surface soil, 30 subsurface soil (18 from soil borings, 6 from hand augers and 6 from 

test pits) groundwater, 3 surface water and 9 sediment samples were collected at SSA 7. 

Both filtered and unfiltered groundwater samples produced ILCR values exceeding USEPAs 

generally acceptable risk range (3 x 10” and 2.4 x lo-*, respectively). The presence of 

1,1-dichloroethene is responsible for an individual ILCR value of 2.5 x 10s3. The presence of 

1, I-dichlorothene and other chlorinated volatiles (trichloroethene, l,l-dichloroethane and 

l,l, 1-trichloroethane is associated with the wastewater UST located just west of Building 373. 

The area around the wastewater UST system was determined to be an AOC by the site screening 

process. Despite the proximity of the wastewater UST to Felgates Creek, organic constituents were 

not detected in surface water samples suggesting that organic contaminants are localized in the 

vicinity of the UST. Organic contaminants detected in Felgates Creek sediments do not appear to 

be related exclusively to SSA 7 activities (i.e., no volatile organics). EI values indicate that the 

potential ecological affect on receptors in the surface water and sediment of Felgates Creek are 

limited. 

Additional RI/F!3 activities are proposed for subsurface soil and groundwater in the vicinity of the 

wastewater UST. Included in these activities is additional surface water and sediment samples 
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within Felgates Creek adjacent to the area of the wastewater UST to access the ecological impact 

of past discharges. 

The UST system is subject to a removal action in Fiscal Year 97. This removal action will be 

conducted in accordance with the Final RAC Design Package for the Removal Action at SSA 7. 

(Baker, 1995) As part of the removal action, confirmation samples will be collected from the 

bottoms and side walls of the excavation. A minimum of 5 grab samples will be collected at the 

bottom and sidewalls of the UST excavation and one grab sample for every 20 linear feet of pipe 

trench to the UST. The samples will be collected from 0 to 6 inches of depth from the bottom and 

sidewalls of the excavation. All sampling will be conducted according to USEPA Region III SOPS. 

A copy of the transmittal letter for the RAC Design package is presented in Appendix 0. 

. SSA 15 Sewa-e Treatment Plan #l/Sludge Dryin? Beds and Duxharpe Area 

A total of 6 surface soil, I4 subsurface, 4 groundwater (plus one duplicate), 3 surface water and 5 

sediment samples were obtained from SSA 15. 

Subsurface soils obtained from SSA 15 produce an HI value of 2.0 which suggests that systemic 

health effects could occur if subsurface soils are ingested by residents. Manganese (HQ - 1.1) and 

Arsenic (HQ = 0.65) are responsible for the HI value. Concentrations of arsenic and manganese and 

arsenic are similar to station-wide background and are likely not related to SSA 15 activities. 

EI values for SSA 15 sediments and surface waters are 99.0 and 0.3, respectively. The sediment EI 

value occurs because of the presence of DDT series pesticides and chlordane. The past legal 

application of these compounds for insect control at WPNSTA Yorktown was common. The 

occurrence of these pesticides are, therefore, not specific to activities at SSA 15. Furthermore, 

pesticides such as DDT and chlordane are relatively immobile and are not likely to affect Ballard 

Creek which ultimately receives runoff from SSA 15 surface water features. Flow in these 

tributaries is intermittent and relatively slow when water is present. Although the surface water EI 

value does not exceed 1.0, the most significant contamination was observed in a surface water 

sample (A15SW02) obtained approximately 100 feet south of SSA 15. The sample contained 
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relatively high concentrations of trichloroethene (500 ug/L) and other chlorinated volatiles including 

vinyl chloride (2 ug/L) and c- 1,2-dichloroethene (77 ug/L). 

Environmental media (i.e., groundwater, surface soils) investigated at SSA 15 do not appear to be 

responsible for these elevated concentrations of contaminants in surface water, suggesting that 

another source of contamination may be present in the area such as the industrial area located 

approximately 1,000 feet to the west of SSA 15. 

Because SSA 15 does not appear to be the source of contamination to adjacent surface waters and 

sediments, RI/l3 activities are not recommended. Additional sampling at SSA 15 will be conducted 

in association with continued investigative activities at Site 12, located to the north of the ssa. As 

part of this investigation groundwater will be further assessed and surface water samples will be 

collected in the intermittent streams to the west and south of the ssa. This additional data will assist 

in decision making at Site 12 and evaluate the potential for other sources of contamination in the 

area. 

- 
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1.0 INTRODUCTION 

The environmental condition of Naval Weapons Station Yorktown (WPNSTA Yorktown), 

Yorktown, Virginia, has been investigated through the Department of Defense’s Installation 

Restoration Program (IRP). On October 15, 1992, WPNSTA Yorktown was finalized for inclusion 

on the National Priorities List (NPL), primarily due to the facility’s proximity to wetlands and the 

potential impact on the surrounding environment. As part of the Federal Facilities Agreement (FFA) 

development and by mutual consent of the United States Department of the Navy (DON), the United 

States Environmental Protection Agency (USEPA) Region III, and the Virginia Department of 

Environmental Quality (VDEQ), several Resource Conservation and Recovery Act (RCRA) Solid 

Waste Management Units (SWMUs) were included for investigation and evaluation under the FFA. 

The primary purpose of the FFA is to ensure that environmental impacts associated with past and 

present activities at WPNSTA Yorktown are thoroughly investigated and appropriate 

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

response/RCRA corrective actions are developed and implemented as necessary to protect public 

health and the environment. 

This document presents the scope and results of activities accomplished for the Site Screening 

Process (SSP) for SSAs 1, 6, 7, and 15. The field activities conducted during this investigation 

followed the Master Project Plans (Baker, 1994a) for WPNSTA Yorktown in conjunction with the 

Site-Specific Work Plan (Baker, 1994b). The purpose of this SSP for SSAs 1,6, 7, and 15 is to 

identify whether these areas should be included in the RI/FS program, propose additional activities 

to mitigate potential human health/ecological affects or suggest no additional action at the SSA. 

1.1 Report Orwatioq 

This document is organized into six additional sections. Section 2.0 summarizes the background 

information of the Station and SSAs including: descriptions, SSA histories, and previous sampling 

events. 

Section 3.0 presents the physical features of the SSAs. This section discusses the surface features, 

surface water hydrology, geology, soil, hydrogeology, and demography. 
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Section 4.0 describes the field activities, sampling procedures, and sampling locations for all media 

investigated at SSAs 1, 6, 7, and 15. Figures are included to show sampling locations. This section 

also discusses quality control (QC) conducted during the sampling and the management of 

investigation derived wastes (IDW). 

Section 5.0 presents the analytical results for each SSA. This section presents the results of the field 

sampling activities conducted as part of this SSP. The results are presented by media: surface and 

subsurface soil, groundwater, surface water, and sediment. This section also presents the nature and 

extent of contamination for the SSAs. 

Section 6.0 presents the risk screening process and quantitative results of the risk screening. 

Uncertainties associated with risk screening are also presented herein. 

Summary and conclusions are presented in Section 7.0. This section summarizes the results of the 

SSP, presents recommendations for additional RI/F!3 activities and identifies any remaining data 

limitations. 

References are included at the end of each section. 

1.2 Peferenceg 

Baker Environmental, Inc. 1995. Final Site Management Plan for Fiscal Years 1995-1996. Naval 

Weapons Station Yorktown. Yorktown. Virginia. February 1995. 

Baker Environmental, Inc. 1994a. Final Master Project Plans. Naval Weapons Station Yorktown, 

Yorktown. Vira. June 1994. 

Baker Environmental, Inc. 1994b. Final Work Plan for Site Screenu Areas 1.6.7. and 15. Naval 

Weapons Station Yorktown. Yorktown. Virginia. November 1994. 

Baker Environmental, Inc. 1994~. Final Site Screenin? Process Guidelines. Naval WeaoQIls Station 

Yorktown. Yorktown. Virginn. September 1994. 
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Section 5.0 presents the analytical results for each SSA. This section presents the results of the field 

sampling activities conducted as part of this SSP. The results are presented by media: surface and 

subsurface soil, groundwater, surface water, and sediment. This section also presents the nature and 

extent of contamination for the SSAs. 

Section 6.0 presents the results of the risk screening. 

A summary and conclusions are presented in Section 7.0. This section surnmarizes the nature and 

extent of contamination and the risk screening of the SSAs. In addition, the conclusions address any 

remaining data limitations. 

References are included at the end of each section. 

1.3 References 

Baker Environmental, Inc. 1995. Final Site Management Plan for Fiscal Years 1995-1996. Naval 

Weauons Station Yorktown. Yorktown. Virgin& February 1995. 

Baker Environmental, Inc. 1994a. Final Master Project Plans. Naval Weanons Station Yorktown, 

Yorktown. Virginia. June 1994. 

Baker Environmental, Inc. 1994b. Final Work Plan for Site Screenina Areas 1.6.7, and 15. Naval 

Weanons Station Yorktown. Yorktown. Virginia. November 1994. 
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2.0 SITE HISTORY AND RESULTS OF PREVIOUS INVESTIGATIONS 

Most of the information presented herein has been gathered from the USEPA Region III’s RCRA 

“Solid Waste Management Unit Investigation,” (December 1993), the “Study Area Analysis, 

Yorktown Naval Weapons Station, Yorktown, Virginia,” Volume I (November 1992), and visits to 

the Station in September 1993 and January 1994. 

2.1 . Site Background Informatlqll 

WPNSTA Yorktown is a 10,624 acre installation located on the Virginia Peninsula in York and 

James City Counties and the City of Newport News (Figure 2-l). The facility is bounded on the 

northwest by the Naval Supply Center Cheatham Annex, the Virginia Emergency Fuel Farm, and 

the future community of Whittaker’s Mill; on the northeast by the York River and the Colonial 

National Historic Parkway; on the southwest by Route 143 and Interstate 64; and on the southeast 

by Route 238 and the community of Lackey. The locations of sites and SSAs at WPNSTA are 

presented on Figure 2-2. 

The following subsections provide descriptions of SSAs 1,6, 7, and 15. 

2.1.1 SSA 1 - Building 428, Teague Road Disposal Area 

SSA 1 is approximately 7.2 acres in size and is located north of Building 428, in the northeast 

portion of the installation along the facility boundary. As shown in Figure 2-3, the York River is 

to the north and Roosevelt Pond is to the west/northwest of SSA 1. The area is wooded and is 

bisected by a railroad track. The railroad was constructed in 1919 and was in operation until 1989. 

Disposal activities reportedly began in 1940 and ceased in 1960. A pier fire occurred in the mid- 

1950s and’debris from this fire may have been disposed in this area (1955 to 1957). Aerial 

photography suggests past waste storage practices occurred at SSA 1 (primarily in 1945). From 

1960 to the present there has been no evidence of waste storage or release. However, a land survey 

conducted in the fall of 1993 indicated discrete piles of debris which appear to have been dumped 

on top of native soil and other areas of debris which appear to be partially buried. The debris was 

identified as concrete rubble, scrap metal, wooden pilings and railroad ties, empty fuel cans and 
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drums (four drums were found to contain unknown liquids), scrap metal, and asbestos pipe 

insulation and shingles. 

Surface soil characterization sampling was completed in September 1993 before the proposed 

removal action. The samples were analyzed for volatile organic compounds (VOCs), semivolatile 

organic compounds (SVOCs), pesticides, herbicides, and inorganics following the Toxicity 

Characteristic Leaching Procedure (TCLP). The samples also were analyzed for PCBs. The TCLP 

concentrations all were less than the RCRA regulatory levels governing the identification and listing 

of hazardous waste. Also, the PCBs detected were below the Toxic Substance Control Act (TSCA) 

“clean soil” level of 1 milligram per kilogram (mgkg) (Baker, 1994b). Results of soil screening 

sampling are shown on Table 2- 1. 

An extensive removal action was conducted in 1994 by OHM Remediation Services Corporation 

(OHM), and entailed the removal of approximately 443 tons of wooden creosote timbers, 763 tons 

of ordinary non-hazardous debris, 1,119 tons of debris containing the non-friable asbestos, 1,680 

pounds of pipe wrapped with friable asbestos, 3 1 tons of recyclable metals, two 55-gallon drums 

containing paint cans/spilled paint and two truck batteries from SSA 1. 

After removal of debris, confirmatory surface soil samples were obtained, areas were regraded, 

seeded and received straw and temporary erosion control fabric. 

2.1.2 SSA 6 - Aviation Field and Environs 

SSA 6 is a large area approximately 64 acres in size located in the northern portion of the facility. 

It is bounded by Bellfield Road to the north, Diggs Road on the east, and Main Road on the south 

and west (Figure 2-4). The area consists of open grassy areas, storage sheds, a helicopter landing 

pad, and open storage areas with materials stacked on pallets. Historically, the area was used as an 

aviation field until 1927 and after which it was used for storage of munitions in underground caches. 

Batteries and cables coated with antifoulants containing polychlorinated biphenyl (PCB)- 1254 and 

mercury compounds also may have been buried or stored on site. Aerial photography indicated that 

peak storage activity occurred in 1968. No storage of liquid or hazardous waste was reported or 

observed. However, sludges from the Sewage Treatment Plant (SIP) #l may have been disposed 
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in the eastern portion of SSA 6. In addition, the area in which the helicopter landing pad is currently 

located may have been used briefly as an explosives burning area. 

To help identify sample locations, the site was divided into three investigative areas; the sludge 

disposal area, the helicopter landing pad area, and the current storage area. 

Two surface soil samples were collected in August 1990 in the current storage area north of 

Buildings 407 and 408. The samples were collected where batteries and cables coated with 

antifoulants containing PCB-1254 and mercury compounds were reportedly stored. Figure 2-4 

shows the approximate locations of these sampling points. The samples were analyzed for PCBs 

(USEPA Method 8080) and mercury by EP Toxicity (USEPA 13 10). PCBs were detected in both 

of the soil samples at concentrations of 4.4 mg/kg and 2.1 mg/kg, respectively. Both of these 

concentrations exceeded the TSCA “clean soil” level of 1 mg/kg (Baker, 1994a). Refer to Table 2-2 

for a summary of sample results. 

A geophysical investigation was conducted in January of 1994 to identify areas of buried debris and 

fill material. The geophysical investigation utilized electromagnetic (EM) terrain conductivity, 

magnetometry, and ground penetrating radar (GPR) techniques to characterize the subsurface 

conditions. The surveys were completed within the central portion of the site as shown in 

Figure 2-3. The surveys did not encompass the current storage area because of interference caused 

by surface metal (debris piles and buildings). The sludge disposal area (Area A) at the southeast 

portion of the SSA was not characterized by geophysics because of inaccessibility due to heavy 

vegetative growth. Furthermore, building 500 was not included in the scope of work and the area 

was not investigated using geophysics. 

Data from geophysical surveys showed similar anomalous subsurface conditions. GPR was utilized 

to further investigate these areas. GPR profiles revealed cross-sectional views of subsurface 

stratigraphy and buried debris in areas of geophysical anomalies identified using EM and 

magnetometry. Interpretation of the data suggests that four areas of widespread disposal are present. 

These four areas, shown in Figure 2-4, are located around the helicopter pad in the west central 

portion of the site. The disposed debris is both ferrous and non-ferrous and is generally buried just 

below the surface (i.e., 0- to 3-feet below ground surface [bgs]). Also, a small subsurface disposal 

area of ferrous metallic debris was identified southeast of Building 412 (Baker, 1994a). 
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An area of non-ferrous disposal was identified at the eastern portion of the site where sludge from 

Sewage Treatment Plant #l (SSA 15) was reportedly discarded. The data collected suggests that the 

area is larger than originally described by WPNSTA Yorktown personnel. 

Several underground utilities also were identified within the central portion of the site. Most of 

these were confvmed by Station utility maps and are still in use. Other utility lines were identified 

by geophysics not shown on these maps. These utilities could be old and abandoned. 

A memorandum documenting two additional areas where rocket engines and unidentified materials 

were buried was found during a record search. These areas are also shown in Figure 2-4. 

2.1.3 SSA 7 - Building 373 Rocket Plant/Group 18 Magazines/Main Road Disposal Area 

SSA 7, the Rocket Plant, is approximately 13 acres in size and is located at the northern end of Main 

Road and borders the facility and the main branch of Felgates Creek. It is just north of Site 6 and 

west of SSA 6. Approximately 6 acres of the site is wooded. The open areas (located on Figure 2-5) 

include: 

0 Building 373, the Rocket Plant, which is located in the southwest portion of the site. 

Explosive loading operations take place in this building. 

0 Group 18 Magazine Area which is located in the clearing north of the Rocket Plant 

Area. Two bunkers, currently not in use, also are present in this clearing. 

0 Main Road Disposal Area, an area of inert mine casings, which is located south of 

Main Road on the eastern portion of the site. Many of these inert mine casings are 

partially buried. 

Limited information is available about the Rocket Plant. Prior to the 196Os, wash/rinse water from 

the cleanup of formulation/pouring equipment drained into a settling basin within the building for 

removal of the suspended solids. The solids were incinerated at Site 4 (Burning Pad Residue 

Landfill). The wash/rinse water was then discharged into Felgates Creek. The discharge line to the 

creek was plugged in the early 1980s and a 220-gallon underground wastewater storage tank (UST) 
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constructed mostly of concrete, brick, and mortar was installed to contain the wash/rinse water. The 

wastewater UST received batch wastes from Naval Explosives Development Engineering 

Department (NEDED) research and development and the wash/rinse water. Once the tank was 

filled, the water was filtered through a carbon unit and discharged to the sanitary sewer system. The 

use of the wastewater UST was curtailed in the early 1980s and the current aboveground storage 

tank (AST) was installed at the north end of the building. 

A geophysical survey was conducted in January 1994 which utilized EM, magnetometry, and GPR 

techniques to characterize the subsurface conditions. Numerous above ground structures (buildings 

and overhead utilities) and underground utilities adversely affected the geophysical data and 

restricted the interpretation of subsurface conditions. Although restricted, interpretation of the data 

identified two areas of disposal. These areas, shown in Figure 2-5, are located south of the access 

road (Main Road) and along the dirt access road at the Group 18 Magazines. The disposed debris 

is ferrous and is generally buried just below the surface (i.e., 0- to 4-feet bgs). The survey data 

indicated the disposal area extends approximately 30 feet into the wooded area south of Main Road. 

Also, a possible subsurface disposal area of non-ferrous material was identified north of the main 

access road. This area is adjacent to where an underground utility was traced and may be a 

continuation of this utility (Baker, 1994a). 

2.1.4 SSA 15- Sewage Treatment Plant #l/Sludge Drying Beds and Discharge Area 

SSA 15 is the abandoned STP #l, located in the southeastern comer of the installation, east of 

Buildings 3 and 4 and south of Site 12 (Barracks Road Landfill). The area consists of an Imhoff 

tank, a trickling filter, a sludge drying bed, and a chlorination unit (Figure 2-6). Wastewater 

reportedly entered the Imhoff tank which operated as a primary settling basin for the waste. The 

water was then passed through the trickling filter for biological treatment and pumped back to the 

Imhoff tank for secondary settling. The water was chlorinated in the chlorination unit and 

discharged to a surface water feature which acts as an intermittent tributary of Ballard Creek. 

Sludge from the Imhoff tank was periodically removed and placed in the sludge drying beds. STP 

#l reportedly managed only sanitary waste from physical plants and the Officer’s Club, but may 

have treated nitramine-containing and other industrial wastewater. It has been reported by Station 

employees that during the operation of STP #I, a mercury-containing bearing on the trickling filter 
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cracked and mercury was released to the environment. Currently, rainwater fills the trickling filter 

and Imhoff tank, and substantial vegetation is present in the drying bed. 

One surface water/sediment sample (12SWSD08) was collected in the tributary of Ballard Creek 

southwest of the SSA (Figure 2-6). This sample was collected during the Round One RI of Site 12 

(Barracks Road Landfill) in the summer of 1992 (Baker/Weston, 1993). The samples collected for 

the Round One RI were analyzed for VOCs, SVOCs, pesticides, PCBs, inorganics, nitramine 

compounds, hardness (surface water only), and total organic carbon (sediments only). Analytical 

results of surface water sample indicated very low concentrations of pesticides and low 

concentration of acetone. Total copper, mercury, and zinc exceeded the Virginia Water Quality 

Standard (VWQS) and the Clean Water Act (CWA) salt water chronic levels. Total lead was above 

the CWA salt water chronic level. Analytical results of sediment sample indicated high 

concentrations of SVOCs and pesticides. The pesticide concentrations exceeded the National 

Oceanic and Atmospheric Administration (NOAA) effects range - low (ER-L) screening criteria. 

Inorganics were not detected above the background criteria established during the Round One RI. 

2.2 References 

Baker Environmental, Inc. 1994a. Final Work Plan for Site Screening Areas 1.6. 7. and 15. Naval 

Weaoons Station Yorktown. Yorktown. Virginia. November 1994. 

Baker Environmental, Inc. 1994b. Final Enaineerine Evaluation/Cost Analvsis for Site Screening 

Areas 1.2. and 5. Naval Weaoons Station Yorktown. Yorktown. Virginia. June 1994. 

Baker Environmental, Inc. and Roy F. Weston, Inc. 1993. Final Round One Remedial Investigation 

Renort for Sites l-9. 11. 12. 16- 19. and 2 I. Naval Weanons Station. Yorktown. Virginia. July 1993. 

United States Environmental Protection Agency. 1993. “Solid Waste Management Unit 

Investigation, Naval Weapons Station, Yorktown, Virginia.” December 1993. 

United States Environmental Protection Agency. 1992. “Study Area Analysis, Yorktown Naval 

Weapons Station, Yorktown, Virginia,” Volume I. November 1992. 
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TABLE 2-l 

SOIL TCLP ANALYTICAL RESULTS 
SEPTEMBER 1993 

SSA 1 
NAVAL WEAPONS STATION 

YORKTOWN, VIRGINIA 

Analyte 

Regulatory 
Level 
(mm) 24-ss-05 

Sampling Results 
(ppm) 

24-SS-06 24-SS-07 24-SS-08 

Sampling Results 
(mm) 

24-SS-09 24-SS-10 24-SS-11 

I TCLP Constituents I 

Arsenic 5.0 0.0411 B 0.0362 B 0.0473 B 0.0584 B 0.0210 U 0.0590 B 0.0507 B 

Barium 100.0 0.649 0.473 0.773 0.419 0.263 0.508 0.261 

Benzene 0.5 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

Cadmium 1.0 0.0060 0.0040 u o.oo4o u 0.0057 o.oo4o u 0.0192 0.0040 u 

Carbon tetrachloride 0.5 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

Chlordane 0.03 0.8017 u 0.017 u 0.0017 u 0.017 u 0.017 u 0.0017 u 0.0017 u 

Chlorobenzene 100.0 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

Chloroform 6.0 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

Chromium 5.0 0.0080 U 0.0096 B 0.0080 U 0.0080 U 0.0080 U 0.0080 U 0.0080 U 

0Cresol (‘) 200.0 --- --- -__ --- --- --- -__ 

m-Cresol (I) 200.0 --- --_ --- --- _-_ --- __- 

p-Cresol (I) 200.0 --- --- --- --- --- --- --- 

Cresol (I) 200.0 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

2,4-D 10.0 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 

Page 1 of 4 



TABLE 2-1 (Continued) 

SOIL TCLP ANALYTICAL RESULTS 
SEPTEMBER 1993 

SSA 1 
NAVAL WEAPONS STATION 

YORKTOWN, VIRGINIA 

Sampling Results Sampling Results 
Regulatory (wm) (mm) 

Level 
Analyte @pm) 24-SS-05 24-SS-06 24-SS-07 24-SS-08 24-SS-09 24-SS-10 24-SS- 11 

1,4-Dichlorobenzene 7.5 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

1 ,ZDichloroethane 0.5 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

1 , 1-Dichloroethylene 0.7 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

2,CDinitrotoluene 0.13 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

Endrin 0.02 0.0003 u 0.0003 u 0.0003 u 0.0003 u 0.0003 u 0.0003 u 0.0003 u 

Heptachlor (and its hydroxide) 0.008 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 

Hexachlorobenzene 0.13 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

Hexachloro- 1,3-butadiene 0.5 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

Hexachloroethane 3.0 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

Lead 5.0 0.116 U 0.0578 U 0.0560 u 0.104 u 0.0560 U 0.0918 U 0.0560 u 

Lindane 0.4 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 0.0002 u 

Mercury 0.2 0.0001 u 0.0001 u 0.0001 u 0.0001 u 0.0001 B 0.0001 U 0.0001 u 

Methoxychlor 10.0 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 

Methyl ethyl ketone 200.0 0.010 u 0.010 u 0.010 u 0.0.10 u 0.010 u 0.010 u 0.010 u 

Nitrobenzene 2.0 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 
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TABLE 2-l (Continued) 

SOIL TCLP ANALYTICAL RESULTS 
SEPTEMBER 1993 

SSA 1 
NAVAL WEAPONS STATION 

YORKTOWN, VIRGINIA 

Analyte 

Pentachlorophenol 

Pyridine 

Selenium 

Silver 

Tetrachloroethylene 

Toxaphene 

Trichloroethylene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4,5-TP (Silvex) 

Vinyl chloride 

PCBs 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Regulatory 
Level 
(pv-4 

100.0 

5.0 

1.0 

5.0 

0.7 

0.5 

0.5 

400.0 

2.0 

1.0 

0.2 

50 

50 

50 

Sampling Results Sampling Results 
(PPm) (mm) 

24-SS-05 24-SS-06 24-SS-07 24-SS-08 24-SS-09 24-SS-10 24-SS-11 

0.083 U 0.083 U 0.083 U 0.083 U 0.083 U 0.083 U 0.083 U 

0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

0.113 0.140 u 0.135 0.0595 B 0.113 0.112 0.121 

0.0010 u 0.0010 u 0.0010 u 0.0010 u 0.0010 u 0.0010 u 0.0010 u 

0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

0.0033 u 0.0033 u 0.0033 u 0.0033 u 0.0033 u 0.0033 u 0.0033 u 

0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

0.083 U 0.083 U 0.083 U 0.083 U 0.083 U 0.083 U 0.083 U 

0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 0.033 u 

0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 0.0017 u 

0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 0.010 u 

0.036 U 0.040 u 0.040 u 0.036 U 0.040 u 0.053 u 0.036 U 

0.073 u 0.079 u 0.079 u 0.073 u 0.079 u 0.100 u 0.073 u 

0.036 U 0.040 u 0.040 u 0.036 U 0.040 U 0.053 u 0.036 U 
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TABLE 2-1 (Continued) 

SOIL TCLP ANALYTICAL RESULTS 
SEPTEMBER 1993 

SSA 1 
NAVAL WEAPONS STATION 

YORKTOWN, VIRGINIA 

Analyte 

Aroclor-1242 

Aroclor-1248 

Aroclor- 1254 

Aroclor- 1260 

Other Analytes 

Corrosivity 

Reactive Cyanide @pm) 

Reactive Sulfide @pm) 

Flashpoint 

Regulatory 
Level 
(mm) 

50 

50 

50 

50 

(2) 

Sampling Results Sampling Results 
(PPm) @pm) 

24-SS-05 24-SS-06 24-SS-07 24-SS-O 
f 

24-SS-09 24-SS-10 24-ss-11 

0.036 U , 0.040 U 0.040 u 0.036 U 0.040 U 0.053 u 0.036 U 

0.036 U 0.040 u 0.040 u 0.036 U 0.040 u &OS:, u 0.036 U 

0.036 U 0.040 u 0.040 u 0.036 U 0.040 u 0.053 u 0.036 U 

0.036 U 0.040 u 0.019 * 0.036 U 0.040 u 0.053 u 0.036 U 

7.40 8.30 7.96 5.53 6.65 7.27 6.75 

0.6 U 0.6 U 0.6 U 0.6 U 0.7 u 0.8 U 0.6 U 

1.5 u 1.5 u 2.1 + 1.4 u 1.5 u 2.4 + 1.4 u 

NC NC NC NC NC NC NC 

(I) If o-, m-, & p-cresol concentrations cannot be differentiated, the total cresol (D026) concentration is used. The regulatory level for total cresol is 200 mg/L. 
c2) pH values less than or equal to 2 and greater than or equal to 12.5 are characteristically hazardous. 
* Reported value is below detection limit. 
+ Reported value is less than 5 times the detection limit. 
B - Constituent detected; reported value is estimated. 
NC - No combustion up to 200°F. 
U - Not detected; reported value is detection limit. 
__ = Not assigned an EPA Hazardous Waste Number. 
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TABLE 2-2 

SUMMARY OF SURFACE SOIL SAMPLING RESULTS 
AUGUST 1990 

SSA 6 
NAVAL WEAPONS STATION 

YORKTOWN, VIRGINIA 

Sample ID Location 

900806PO2 A 

900806PO3 B 

Parameters 

PCB USEPA EP Toxicity 
Method 8080 USEPA 1310 

O-dW (mg/L) 

4.4 - PCB 1254 <0.0005 

2.1 - PCB 1254 0.0008 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This section presents a summary of information regarding the environmental setting of the Station 

including geography, meteorology, surface water hydrology, soil, geology, hydrogeology, land use, 

and demography. Additional information on the environmental setting is found in the Summary of 
. . . . 

Background Constituent Concentrations and Characa of the Biotic Commu nity from t& 

York River Draw Basin (Baker, 1995). 

3.1 . General Pbysr~ 

WPNSTA Yorktown is located in the southeast portion of Virginia on the York-James Peninsula. 

The local terrain is gently rolling dissected by ravines and stream valleys. 

The climate of WPNSTA is maritime that results in mild winters and long, warm, humid summers. 

Prevailing winds are usually from the south-southwest. The average precipitation during the SSA 

investigation (November to mid-December) was 12.9 inches. 

WPNSTA is situated within two major drainage basins, the York River and the James River Basins. 

The SSA investigation was within the York River Basin. Within the York River Basin, four 

tributaries drain the northern and eastern portions of the Station. 

The surface water drainage from SSA 1 is to the northeast to the York River and to the north to 

Roosevelt Pond. A small intermittent creek at the southeast portion of the SSA drains to the York 

River. Surface water also runs intermittently through ditches during precipitation events. 

The majority of the surface water drainage from SSA 6 (Helo Pad Area) would be intercepted by 

the railroad drainage ditches and channeled to a creek that discharges into Indian Field Creek. 

Surface water from the sludge disposal area also would drain to the creek which discharges to Indian 

Field Creek. The remaining portion of the SSA (Storage Area) drains south and is discharged to the 

wastewater impoundment at Site 6 (Explosives - Contaminated Wastewater Impoundment). 
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The surface water drainage from SSA 7 is generally to the east and southeast to Felgates Creek. 

- 

Surface water from SSA 15 drains to the east to a small intermittent creek and to the south to another 

intermittent creek. These creeks act as tributaries to Ballard Creek. 

3.2 Geoloq 

The following sections contain a summary of the regional geology of WPNSTA Yorktown and the 

site-specific geology of SSAs 1, 6,7, and 15. Additional details on the regional geology are found 

in the Background Report (Baker, 1995). 

3.2.1 Regional Geology 

The Atlantic Coastal Plain physiographic province is underlain by unconsolidated sediments of 

Quaternary, Tertiary, and Cretaceous ages (see Figures 3-l and 3-2) that dip gently to the southeast 

and have a combined thickness of approximately 1,900 feet in the vicinity of WPNSTA Yorktown 

(Teifke, 1973). 

Most of the surficial unconsolidated sediments at WPNSTA Yorktown have been mapped as the 

Windsor Formation of the Pleistocene series (Johnson, 1972; Mixon et al., 1989a). This formation 

is composed of a series of sand and silt deposited in marine and estuarine environments. Its 

thickness is estimated to vary from 0- to 40-feet at WPNSTA Yorktown. The Bacons Castle 

Formation of Pliocene age underlies the Windsor Formation and is described as a clayey silt and 

silty fine-grained sand. The unit rests unconformably on the weathered top of the Upper Yorktown 

Formation, also of Pliocene age. The presence of calcite-cemented shells and shell fragments is 

characteristic of the upper portion of the Yorktown Formation. This type of lithology was 

encountered during the Station Background Investigation (Baker, 1995) and during this 

investigation. 

3.2.2 SSA Geology 

The following subsections provide descriptions of the SSA-specific geology. 
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3.2.2.1 SSA I- Buildin? 428. Teague Road Disposal Area 

Nine soil borings were advanced within the vicinity of SSA 1 (Figure 3-3) to characterize the 

subsurface soil conditions, to collect soil samples for laboratory analysis, and to collect groundwater 

samples via temporary piezometers. In general, the site is underlain by unconsolidated deposits 

varying in percentages of fine-grained sand, silt, clay, and marine shells. 

Soil boring A01 SB/HP04 was advanced to 29 feet bgs and achieved the greatest depth below ground 

surface at the site. The surficial strata is characterized by silty fine-grained sand. This is underlain 

by more cohesive deposits of silt with trace amounts of fine-grained sand and clay. This deposit 

grades downward into a silt with some marine shells and trace amounts of clay. Below these shelly 

deposits a greenish-gray silty clay was encountered. Underlying this interval deposits become 

slightly coarser-grained and were described on the boring logs as silty clay with little fine-grained 

sand and marine shell fragments. Although the remaining borings did not achieve the depth of 

A0 1 SBkIP04 and did not encounter the second cohesive strata with marine shells, the depositional 

trend of the subsurface soil noted above was generally observed in the other soil borings throughout 

SSA 1. The Test Boring Records are provided in Appendix A. 

Cross-sections depicting the subsurface geologic conditions underlying the site were developed 

based on information obtained during the drilling program. As shown in Figure 3-3, two cross- 

sections at SSA 1 were traversed. In general, cross-section A to A’ (Figure 3-4) traverses northeast 

to southwest while cross-section B to B’ (Figure 3-5) traverses northwest to southeast. 

3.2.2.2 SSA 6- Aviation Field and Environs 

Fourteen soil borings were advanced within the vicinity of SSA 6 (Figure 3-6) to characterize the 

subsurface soil conditions, to collect soil samples for laboratory analysis, and to collect groundwater 

samples via temporary piezometers. In general, the site is underlain by unconsolidated deposits of 

silt with varying percentages of fine-grained sand, clay, and marine shells. 

The surficial strata at the SSA is described as sandy silt. The sand percentage within this unit 

decreases with depth and the clay content increases with depth. The unit then grades downward into 

silt with major amounts of marine shell fragments with trace amounts of sand and clay. This 
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depositional trend of the subsurface soil was generally observed throughout SSA 6. The Test Boring 

Records are provided in Appendix A. 

Cross-sections depicting the subsurface geologic conditions underlying the site were developed 

based on information obtained during the drilling program. As shown in Figure 3-6, two 

cross-sections at SSA 6 were traversed. In general, cross-section A to A’ (Figure 3-7) traverses west 

to east while cross-section B to B’ (Figure 3-8) traverses north to south. 

3.2.2.3 SSA 7- Build& 373 Rocket~WGroup 18 Magazines/Main Road Disposal Area 

Twelve soil borings were advanced within the vicinity of SSA 7 (Figure 3-9) to characterize the 

subsurface soil conditions, to collect soil samples for laboratory analysis, and to collect groundwater 

samples via temporary piezometers. Nine of these soil borings are associated with the proposed 

UST removal action, and were located in the vicinity of the UST and piping. Six of the nine 

UST-related soil borings were advanced with hand augers. In general, the site is underlain by 

unconsolidated deposits of sandy silt, clay, and marine shells. 
- 

Soil boring A07SBHPO5 was advanced to 28 feet bgs and achieved the greatest depth below ground 

surface at the site. The geology of most of the soil borings (A07SB/HPOl, A07SB/HP02, 

A07SBLIP03, and A07SBLIP04) is described as silt, with varying amounts fine-grained sand and 

clay. In general, shell fragments were described at the deeper intervals where groundwater was 

encountered. The depositional trend of remaining two soil borings (A07SB/HPO5 and A07SB/HP06) 

exhibited characteristics of transgression/regression sequence (alternating beds of sand, silt, and 

clay). As noted above, strata containing marine shell fragments was described at the deeper intervals 

where groundwater was encountered. The depth to groundwater was 17 to 23 feet bgs. The Test 

Boring Records are provided in Appendix A. 

Cross-sections depicting the subsurface geologic conditions underlying the site were developed 

based on information obtained during the drilling program. As shown in Figure 3-9, two 

cross-sections at SSA 7 were traversed. In general, cross-section A to A’ (Figure 3-10) traverses 

north to south while cross-section B to B’ (Figure 3- 11) traverses east to west. 
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3.2.2.4 L 

Four borings were advanced within the vicinity of SSA 15 (Figure 3-12) to characterize the 

subsurface soil conditions, to collect soil samples for laboratory analysis, and to collect groundwater 

samples. In general, the site is underlain by unconsolidated deposits of fine-grained sand, silt, clay, 

and marine shells. 

Soil boring AlSSB/HPOl was advanced to 27 feet bgs and achieved the greatest depth below ground 

surface at the site. The surficial strata is characterized by fine-grained sand with trace amounts of 

silt and clay. This is underlain by more cohesive deposits of clayey silt which becomes 

coarser-grained with depth with the addition of fine-grained sand and marine shells. This 

depositional trend of the subsurface soil was generally observed in the other soil borings throughout 

SSA 15. The Test Boring Records are provided in Appendix A. 

Cross-sections depicting the subsurface geologic conditions underlying the site were developed 

based on information obtained during the drilling program. As shown in Figure 3-12, two 

cross-sections at SSA 15 were traversed. In general, cross-section A to A’ (Figure 3- 13) traverses 

northeast to southwest while cross-section B to B’ (Figure 3-14) traverses northwest to southeast. 

3.3 NSTA Yorktown Hydropeolow 

The following section summarizes the hydrogeology of the Station. Additional hydrogeological 

details are found in the Background Report (Baker, 1995). 

In the shallow aquifer system of York County, Brockman and Richardson (1992) differentiate 

between the Columbia aquifer and the Comwallis Cave aquifer based on the presence or absence of 

artisan conditions. The shallow lithology at WPNSTA Yorktown consists of an upper sand, a 

clay-silt unit, basal gravel/shell, and sediment of the Pleistocene and Pliocene ages (see Figure 3-l 

and Table 3- 1). The sand and gravel/shell units are both water-bearing and are commonly separated 

by the clay-silt layer, which may function as a confining or semiconfining unit. Collectively, these 

units form the shallow aquifer system at WPNSTA Yorktown, and correspond to the Columbia 

aquifer, Comwallis Cave aquifer, and the Comwallis Cave confining unit, respectively. 
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3.4 Use and Demowa.&y 

With respect to land use, no housing exists at SSA 1. The area is currently wooded and grass 

covered. The area may be used for hunting. 

Currently, SSA 6 is used as warehouse storage and an open storage area. The helicopter landing pad 

is infrequently used. Station personnel at the SSA are involved with storage related tasks. 

Occupancy of Buildings 500 and 506 is on a limited basis. Building 500 is used for explosive 

manufacturing on a limited basis. The area is presently covered with grass except for the area south 

of Building 506 which is covered with low brush. 

WPNSTA personnel employed at the Rocket Plant at SSA7 continue to load explosives on a limited 

basis. The buildings appear to be occupied on a daily basis. The Group 18 Magazines are 

abandoned. The area is partially wooded, with the remaining area being covered with grass and 

asphalt. 

The former sewage treatment plant and sludge drying beds at SSA 15 were in operation until 1983, 

at which time they were abandoned. The area is currently grass covered and surrounded by woods. 
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TABLE 3-l 

GEOLOGIC FORMATIONS AND HYDROGEOLOGIC UNITS 
IN THE VICINITY OF WPNSTA YORKTOWN 

System Series 

Quaternary Pleistocene 

Formation 

Lower Shirley, Chuckatuck, 
Windsor 

Hydrogeologic Unit 

Columbia Aquifer 
(Where Unconfmed) 

Tertiary Pliocene 

Miocene 

Bacons Castle 

Yorktown 

Eastover 

St. Marys 

Calvert 

Comwallis Cave Confming Unit”’ 

Comwallis Cave Aquifer 
(Where Conf7ied)‘2’ 

Aquitard 

Yorktown-Eastover Aquifer 

Aquitard 

Eocene Chickahominy 

Piney Point 

Chickahominy and Piney Point- 
Nanjemoy Aquifers 

Cretaceous 

Paleocene 

Upper 
Cretaceous 

Nanjemoy (Claibome Age) 

Nanjemoy (Wilcox Age) 

Aquia 

Brightseat 

Undifferentiated Sediments 

Potomac Group 

Aquitard 

Aquia Aquifer 

Aquitard 

Brightseat Aquifer 

Potomac Aquifer 

Notes: (‘I The Comwallis Cave confining unit is approximately equivalent to the Yorktown confming unit 
of Meng and Harsh (1988, page CSl). 

p, The Cornwallis Cave aquifer is approximately equivalent to the Upper Yorktown-E&over 
aquifer of Meng and Harsh (1988). 

Sources: Brockman, A. R and D. L. Richardson. 1992. Hvdrorreologic Framework of the Shallow 
Aauifer Svstem of Yorktown Virginia. Prepared in Cooperation with York County Department 
of Environmental Services. USGS Water Resources Investigation Report 92-4 111. 

Meng, A.A., III and J.F. Harsh, 1988. ” Hydrogeologic Framework of the Virginia Coastal Plain.” 
U.S. Geological Survey Professional Paper 1401-C. 
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4.0 STUDY AREA INVESTIGATION 

This section describes the field sampling activities conducted during the SSP at SSAs 1,6,7, and 15. 

This section describes the purpose of multi-media sampling, sampling procedures, and sampling 

locations for all media. This section also discusses Quality Assurance/Quality Control (QA/QC) 

conducted during the sampling, and IDW management. 

4.1 . 
Jntroductm 

The field program at SSAs 1, 6, 7, and 15 was initiated to characterize potential environmental 

impacts and threats to human health and ecological impacts resulting from past disposal practices 

at each of the SSAs. 

Only limited information is available regarding past activities conducted at the SSAs. This 

information was gathered from the USEPA Region III’s RCRA “Solid Waste Management Unit 

Investigation” (USEPA, 1993), the “Study Area Analysis, Yorktown Naval Weapons Station, 

Yorktown, Virginia,” Volume I (USEPA, 1992), and from SSA visits in September 1993 and 

January 1994. This information is presented in Section 2.0. With respect to the disposal practices, 

there is no information available to determine exactly what types of waste handling activities 

occurred. Therefore, samples were analyzed for Target Compound List (TCL) organics (i.e., VOCs, 

SVOCs, pesticides, and PCBs), nitramine compounds, and Target Analyte List (TAL) inorganics 

(including cyanide). Pesticides are a concern due to the reported Station-wide spraying of pesticides 

in the past. 

The SSP activities at SSAs 1, 6, 7, and 15 were conducted from late October to early 

December 1994. Activities conducted during the field program consisted of a soil investigation 

including drilling, test pitting, and sampling; a groundwater investigation with temporary 

piezometers; a surface water investigation; and a sediment investigation. All field activities were 

conducted in Level D personal protection with the exception of test pitting which was conducted in 

Level B protection. The following sections discuss these investigative activities, in addition to the 

QA/QC samples collected, decontamination procedures employed, and the methods used to handle 

the IDW generated during the field program. 
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4.2 Soil 

The soil sampling program developed for SSAs 1, 6, 7, and 15 was designed to identify 

contaminants of potential concern (COPCs), determine if former site activities adversely impacted 

the quality of the soil, and to evaluate potential human health and ecological risks associated with 

the COPCs. A summary of the soil sampling program at SSAs 1,6,7, and 15 describing the sample 

locations, the sample depth, and analytical methods is provided on Tables 4- 1 through 4-10. Soil 

sampling locations are presented in Figures 4- 1 through 4-4. 

In general, the field procedures and sampling methods employed for the soil investigation were 

implemented in accordance with USEPA Region III standard operating procedures (SOPS), and the 

Final Work Plan for SSAs 1,6, 7, and 15 (Baker, 1994b) and the Final Master Project Plans (Baker, 

1994a) for WPNSTA Yorktown. 

The soil investigation program for SSAs 1 and 15 included drilling, surface and subsurface soil 

sampling. The soil investigation program for SSAs 6 and 7 included these same activities and also 

test pitting. These activities are discussed in the following subsections. 

4.2.1 Drilling Procedures 

Drilling activities at SSAs 1, 6, 7, and 15 commenced in late October 1994 and continued to early 

December 1994. Soil borings were advanced at the SSAs to characterize the subsurface soil, collect 

soil samples, and facilitate the installation of temporary piezometers for groundwater sampling. 

Some of the soil borings were only advanced to collect subsurface soil samples (SSAs 6 and 7). A 

summary of the subsurface soil (soil boring) sampling program at SSAs 1,6, 7, and 15 describing 

the sample locations, the sample depth, and analytical methods is provided on Tables 4-5 through 

4-8. Figures 4-l through 4-4 show the locations of the soil borings. Test Boring Records are 

provided in Appendix A. 

Nineteen soil borings were advanced as SSA 1. Nine of the soil borings were advanced by Baker 

by means of a drill rig and converted into temporary piezometers for groundwater sampling. The 

remaining soil borings were advanced by OHM Remediation Corp. by hand augering (OHM, 1995). 
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These hand augured soil borings and confirmatory subsurface soil sampling were completed after 

the removal action at the SSA. 

A total of fourteen soil borings were advanced at SSA 6. Thirteen of the soil borings were advanced 

using hollow stem auger and split-spoon sampling techniques. Ten of these soil borings were 

converted into temporary piezometer for groundwater sampling. The remaining soil boring 

(A06SBll) was advanced by hand augering due to the inaccessibility of the location for a drill rig. 

This soil boring along with A06SB12 through A06SB14 were advanced within the sludge disposal 

area. 

Six of the twelve soil borings advanced at SSA 7 and were completed by using hollow stem auger 

and split-spoon sampling techniques. These soil borings were converted into temporary piezometers 

for groundwater sampling. The remaining six soil borings were advanced around the UST, 

associated piping, and the former discharge line by hand augering. 

A total of four soil borings were advanced at SSA 15 using hollow stem auger and split spoon 

sampling techniques. The borings were converted into temporary piezometers for groundwater 

sampling. 

4.2.2 Test Pitting Procedures 

Test pits were completed at SSAs 6 and 7 in areas of possible buried materials identified by a 

geophysical survey completed in January 1994 (Figures 4-2 and 4-3). A summary of the subsurface 

soil sampling for the test pitting program at SSAs 6 and 7 describing the sample locations, the 

sample depth, and analytical methods is provided on Tables 4-9 and 4-10. In general, test pits were 

performed as an exploratory excavation to assess the contents of past burial/disposal practices. The 

depths of the test pits were dependent upon depth of the encountered material and/or depth of 

encountering natural soil. Test pitting activities were monitored before and during excavating the 

trench by an ordnance subcontractor with geophysical instruments to direct the backhoe operator in 

location and depth of each bucket. In general, the buried debris encountered was fill material, metal 

packing material, construction material, and military debris. Results of the test pitting activities are 

presented on Table 4-l 1. The test pits were backfilled with the stockpiled materials (soil and 

debris) encountered during the excavation. 
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4.2.3 Soil Sampling 

- 

Soil sampling activities at SSA 1, 6, 7, and 15 commenced in late October and continued through 

early December 1994. Surface (0- to 6-inches bgs) and subsurface (deeper than 6-inches bgs) soil 

samples were collected for chemical analysis. Surface soil samples were collected for the Risk 

Assessment (RA) evaluation while subsurface samples were collected to evaluate the horizontal and 

vertical extent of potentially impacted soil and for the RA evaluation purposes. In addition, 

confirmatory surface soil samples at SSA 1 were collected by OHM Corporation after the removal 

action was completed (OHM, 1995). Figures 4-1 through 4-4 depict the locations of the sampling 

points. 

Soil samples were obtained by employing four methods. For the surface soil samples, stainless-steel 

spoons and aluminum pie pans were utilized to collect and composite the soil. Tables 4- 1 through 

4-4 summarize the surface soil sample depths, locations, and parameters analyzed. Deeper 

subsurface soil samples were collected with a split-spoon sampler or by hand augering. 

Confirmatory subsurface soil samples collected by OHM Corp. (after the removal action) for 

chemical analysis were obtained from depths of l- to 2.5- ft bgs (OHM, 1995). The subsurface soil 

samples collected at the sludge disposal area at SSA 6 (soil borings A06SBll through A06SB 14) 

were obtained within the first foot bgs and between 2- to 4-feet bgs. The subsurface soil samples 

collected at SSA 7 around the UST and associated piping were obtained from depths ranging from 

3- to S-feet bgs and were composited from the approximate depth of the piping to 2 feet below the 

piping. Soil samples collected from test pits (SSAs 6 and 7) were composited from within the 

disposed material and from below the disposed material. All reusable sampling equipment was 

decontaminated according to the procedures outlined in Section 4.7. 

Soil samples submitted for laboratory analysis were prepared according to USEPA Region III SOPS, 

the Final work Plan for SSA’s 1, 6, 7, and 15 (Baker, 1994b) and the Final Master Project Plans 

(Baker, 1994a). 

The analytical program for the soil investigation is summarized on Tables 4- 1 through 4- 10. 

Specific screening and monitoring requirements are outlined in the Final Work Plan, Health and 

Safety Plan Addendum (Baker, 1994b). 
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4.3 Groundwater Investifatioq 

The groundwater sampling program developed for SSAs 1,6, 7, and 15 was designed to identify 

COPCs, to determine if former site activities adversely impacted the quality of groundwater, and to 

consider potential human health and ecological risks associated with the COPCs. 

Several types of field QA/QC samples were collected and analyzed during the groundwater 

investigation including duplicate samples, equipment rinsate blanks, field blanks, and trip blanks. 

These sample types are defined in Section 4.6. 

In general, the field procedures and sampling methods employed for the groundwater investigation 

were implemented in accordance with USEPA Region III SOPS (Baker, 1994b). These procedures 

also included sample handling and preservation, documentation, and COC procedures. Specific 

sampling procedures are outlined in Section 4.0 of the Final Work Plan for SSAs 1, 6, 7, and 15 

(Baker, 1994b) and the Final Master Project Plans (Baker, 1994a) for WPNSTA Yorktown. 

4.3.1 Temporary Piezometer Installation and Sampling Procedures 

The following subsections pertain to the temporary piezometer installation, groundwater sampling 

procedures, and the analytical requirements for the water samples collected. 

4.3.1.1 Temporary Piezometer Installation 

Groundwater sampling activities occurred in late October through early December 1994 at SSAs 1, 

6, 7, and 15. Temporary piezometers were installed to collect groundwater samples without the 

installation, development, and materials cost of a monitoring well. In addition, temporary 

piezometers were utilized to speed sample collection. Temporary piezometer locations are shown 

in Figures 4- 1 through 4-4. Soil borings were advanced with hollow-stem augers (as described in 

Section 4.2.1) to 5- to lo- feet into the water table. A 2-inch outside diameter (OD) polyvinyl 

chloride (PVC) 5- or lo- foot screen and a riser was inserted inside the augers down the borehole. 

The augers were then withdrawn 5- to lo- feet to allow the groundwater to infiltrate the borehole. 
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4.3.1.2 Groundwater Sampling Procedures 

Groundwater samples were collected using disposable polyethylene bailers dedicated to each 

temporary piezometer. Field measurements of temperature, pH, Eh, and specific conductivity were 

collected and are presented in Appendix B. 

The analytical program for the groundwater investigation is summarized on Tables 4-12 

through 4- 15. 

4.4 . ce Water and Sediment Inves&atioq 

Surface water and sediment samples were collected between mid-November to early December 1994 

to characterize spatial trends in chemical concentrations and to assess impacts to the streams and the 

environment in the vicinity of SSAs 1,7, and 15. The environmental sampling program developed 

for the SSAs was intended to identify COPCs and evaluate their distribution at the SSAs. A 

summary of the surface water and sediment sampling program at SSA 1, 7, and 15 describing the 

sample designations and analytical methods is provided on Tables 4- 16 through 4-2 1. Surface water 

and sediment locations are presented in Figures 4- 1 through 4-4. 

Four surface water and sediment samples were collected within the small freshwater intermittent 

creek at the eastern portion of the SSA. These samples were collected during the removal action 

conducted by OHM. 

Three surface water and four sediment samples were collected within Felgates Creek at SSA 7. 

Felgates Creek is classified as tidal freshwater. 

Two surface water and sediment samples were collected at SSA 15. One sample was collected 

within the freshwater intermittent creek at the east portion of the SSA and the second sample was 

collected at the intersection of a storm culvert drainageway and a fresh water intermittent creek that 

drains to Ballard Creek. 
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Several types of field QA/QC samples were collected and analyzed during the surface 

.water/sediment investigation including duplicate samples, equipment rinsate blanks, trip blanks, and 

field blanks. These sample types are defined in Section 4.6. 

In general, the field procedures and sampling methods employed for the surface water/sediment 

investigation were implemented in accordance with USEPA Region III SOPS. Specific sampling 

procedures are outlined in Section 4.0 of the Final Work Plan for SSAs 1, 6, 7, and 15 (Baker, 

1994b). Surface water and sediment sampling forms are provided in Appendix B. 

4.4.1 Surface Water Sampling 

Surface water sampling locations were identified to characterize upgradient and downgradient 

conditions within the waterbodies at the SSAs. These sampling locations are presented in 

Figures 4-l through 4-4. At all three SSAs the water bodies were less than three feet deep (standing 

water), therefore, one surface water sample was collected from the upper one foot of water at each 

sampling station. The downstream water samples were collected first, with subsequent samples 

taken while moving upstream to reduce the amount of turbidity and cross-contamination in the 

surface water samples. Sediment samples were collected after the surface water samples to 

minimize sediment resuspension that might contaminate the water samples. 

The analytical program for the surface water investigation is summarized on Tables 4-16 

through 4- 18. 

4.4.2 Sediment Sampling 

Sediment samples were collected to characterize upgradient and downgradient site conditions within 

the water bodies at SSAs 1, 7, and 15. At each surface water sampling location, a surface (0- to 

4-inches) and a subsurface (4- to S-inches) sediment sample was collected. The downstream 

sediment samples were collected first, with subsequent samples taken while moving upstream. 

Sediment samples were collected after the surface water samples to minimize sediment resuspension 

that might contaminate the surface water samples. 
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At each station, sediment samples were collected using a sediment sleeve. A disposable clear plastic 

liner tube, fitted with an eggshell catcher to prevent sample loss, was used at each station. The 

coring sleeve was pushed into the sediment to a depth of 12 inches, or until refusal. The sediment 

was extruded from the liner into the appropriate sample jars using a decontaminated extruder. 

The analytical program for the sediment investigation is summarized on Tables 4- 19 to 4-2 1. 

4.6 . . ssuraace/Ouahty Carol wlnv Procedures 

Field QA/QC samples were collected during the sampling program. These samples were obtained 

to: (1) ensure that decontamination procedures were properly implemented (i.e., equipment rinsate 

blanks); (2) evaluate field methodology (i.e., duplicate samples); (3) establish field background 

conditions (i.e., field blanks); and, (4) evaluate whether cross-contamination occurred during 

sampling and/or shipping (i.e., trip blanks). A complete discussion of the QA/QC procedures can 

be found in the Master Project Plans (Baker, 1994a). 

A summary of QA/QC samples collected during this investigation is provided in Tables 4-22 

through 4-25. 

4.7 Decontamination Procedura 

The heavy equipment will be decontaminated by high pressure steam cleaning followed by air 

drying. The routine sample collection equipment will be decontaminated in accordance with 

USEPA, Region III guidelines. In general, sampling and drilling equipment were divided into two 

decontamination groups: heavy equipment and routine sample collection equipment. Heavy 

equipment included: drill rig, hollow-stem augers, and drill rods; routine sample collection 

equipment included: split-spoons, stainless-steel spoons, and sediment extruder and nose cone. 

4.8 . . * 

Solids included soil cuttings and excess split-spoon samples; liquids included decontamination fluids 

(i.e., water, Liquinox soap solution, methanol, and 5 percent nitric acid). 
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Containerization and handling of solids were performed in two phases. At the completion of drilling 

activities, soil was temporarily placed into a backhoe bucket, then transported and emptied into a 

roll-off box for final containerization. The soil generated at SSAs 1 and 15 was placed into the 

roll-off box located at SSA 15 and the soil generated at SSAs 6 and 7 was placed into the roll-off 

box located at SSA 6. Composite samples were then collected from the roll-off box for disposal 

purposes. The analyses performed were full TCLP and RCRA hazardous waste characteristics. 

Liquids generated during the field program also were containerized. Decontamination water 

generated from the steam cleaning of heavy equipment was containerized in 55-gallon drums. 

Decontamination water containing acids and solvents used for cleaning small sampling equipment 

was segregated from the other decontamination water and remained in a 55-gallon steel drum. This 

liquid included decontamination fluids (i.e., water, Liquinox soap solution, methanol, and 5 percent 

nitric acid). The drums were stored on wooden pallets until final disposition was decided. Samples 

of the generated fluids were collected and analyzed for disposal purposes. These analyses included 

Total Toxic Organics (TTO) which include volatiles, semivolatiles, pesticides, PCBs, and dioxins; 

TAL inorganics (total only); methane; and pH (measured in the field). 

The IDW characterization results and recommended disposal options are provided in Appendix C. 

On March 8, 1995, the recommended IDW management options were executed. The two roll-off 

boxes that contained IDW solids (i.e., soil cuttings) generated during this investigation were emptied 

at SSAs 6 and 15. The IDW solids were subsequently spread over the ground surface and seeded. 

The empty roll-off boxes were transported from the Station. The 12 drums of IDW liquids were 

transported to Building 1894 at WPNSTA Yorktown and discharged to the nearby sewer. 

Items of personal protective equipment (PPE), such as disposable gloves, Tyvek, and disposable 

bailers, were decontaminated, if appropriate, and double bagged in plastic bags and placed in the 

trash dumpster at Baker’s Field Trailer. 
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TABLE 4-l 

SUMMARY OF SURFACE SOIL SAMPLING PROGRAM 
SSA I 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

1 AOlSSO8 1 1 1 o-o.5 

1 A01 SS09 1 1 1 0-0.5 

AOlSSlO 1 1 1 o-o.5 

I 
1 AOlSS13 1 1 1 0-0.5 

I I 

AOISS14 1 1 1 o-o.5 
I 

AOlSSl5 1 1 1 o-o.5 

I AOlSS16 I 1 I o-o.5 

1 AOlSS17 1 1 1 0-0.5 

1 AOlSSl8 1 l+Dup 1 O-O.5 

1 AOlSS19 1 l+Dup 1 O-O.5 

AOlSS20 1 1 1 o-o.5 
I 

AOlSS21 1 1 1 o-o.5 

1 A01 SS22 1 1 1 0-0.5 

A0 1 SS23 1 o-o.5 

1 AOlSS24 1 1 1 O-O.5 

1 AOlSS25 1 1 1 0-0.5 
I 

AOlSS26 1 1 1 o-o.5 

II 
1 AOlSS29 1 I 1 o-o.5 

I f 

AOlSS30 1 I 1 o-o.5 

1 AOlSS33 1 1 1 0-0.5 
I I 

Analytical Parameters 

TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganic% & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organic% TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds I 
TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organic& TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 
1 
TCL Organics, TAL Inorganics, & Nitramine Compounds 



TABLE 4-1 (Continued) 

SUMMARY OF SURFACE SOIL SAMPLING PROGRAM 
SSA I 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

1 AOlSS34 1 1 1 O-O.5 ITCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSS35 l+Dup o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSS36 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSS37 1 o-o.5 TCL Organics, TAL Inorganics, dc Nitramine Compounds 

AOlSS38 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 
I I 

AOlSS39 1 1 1 o-o.5 1 TCL Organics, TAL Inorganics, & Nitramine Compounds 1 
A0 1 SS40 

AOlSS41 

A0 1 SS42 

1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SS43 1 

A01 SS44 1 

o-o.5 TCL Organics, TAL lnorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SS45 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SS46 1 +Dup o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SS47 I o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSS49 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSS50 1 +Dup o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSS51 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SS52 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SS53 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SSS4 1 

A0 1 SS77 1 

A0 1 SS78 1 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 1 SS79 1 

A0 1 SSSO 1 

A0 1 SS86 1 

A0 1 SS95 1 

AOlSS97 1 

AO 1 SS98 1 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL lnorganics, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 



TABLE 4-1 (Continued) 

SUMMARY OF SURFACE SOIL SAMPLING PROGRAM 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample 
Location 

Number Sampling 
of Interval 

Samples Ww) Analytical Parameters 

AOlSS99 1 1 1 O-O.5 ITCL Organics, TAL Inorganics, & Nitramine Compounds 

A01ss100 1 1 1 o-o.5 ITCL Organics, TAL lnorganics, & Nitramine Compounds I 
AOISS103A 1 o-o.5 TCL Organics, TAL Inorganic% & Nitramine Compounds 

AOISS109 1 +Dup o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSSllO 1 o-o.5 TCL Organics, TAL Inorganic% & Nitramine Compounds 

AOlSSlll 1 o-o.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

AOlSS112 

AOlSS113 

1 

1 +Dup 

o-o.5 

o-o.5 

TCL Organics, TAL Inorganic& & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 
Surface soil samples collected & analyzed by OHM Remediation Services Corp. 



TABLE 4-2 

SUMMARY OF SURFACE SOIL SAMPLING PROGRAM 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Number Sampling 
of Interval 

Samples (Rbes) Analvtical Parameters 
Sample 

Location 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL horganics, pH, & Nitramine Compounds 

TCL Organ&, TAL horganics, pH, & Nitramine Compounds 

TCL Organ&, TAL Inorganics, pH, t Nitramine Compounds 

1 

1 

1 

I A06SS04 1 

1 A06SS05 1 1 1 O-O.5 I TCL Organics, TAL Inorganics, pH. & Nitramine Compounds I 

A06SS06 1 o-o.5 

1 A06SS07 1 1 O-O.5 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 A06SSO8 1 +Dup I o-o.5 I TCL Organ& TAL lnorganics, pH, & Nitramine Compounds 
1 I 

A06SS09 1 1 1 o-o.5 1 TCL Organics, TAL Inorganics, pH, & N&amine Compounds 

r A06SSlflppmmmi 1 o-o.5 1 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

1 A06SSll I 1 I o-o.5 I TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I A06SS12 I l+Dup I O-O.5 1 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 A06SS13 1 1 I O-O.5 I TCL Organics, TAL lnorganics, pH, & N&amine Compounds 

1 A06SS14 1 1 1 O-O.5 

1 A06SS15 1 1 1 O-O.5 

I TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 A06SS16 I 1 I O-O.5 I TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 A06SS17 1 1 1 O-O.5 I TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I A06SS18 I 1 1 O-O.5 ITCL 0 rganics, TAL Inorganics, pH, & Nitramine Compounds 

1 A06SS19 I 1 1 O-O.5 ITCL 0 rganics, TAL Inorganics, pH, & Nitramine Compounds 

A06SS20 l+Dup o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 A06SS21 1 1 

1 A06SS22 1 1 

A06SS23 

A06SS24 

A06SS25 

A06SS26 

A06SS27 

A06SS28 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

o-o.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 43 

SUMMARY OF SURFACE SOIL SAMPLING PROGRAM 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A07SSOl 1 0.0-0.5 

A07SS02 1 0.0-0.5 

1 A07SS04 1 l+Dup 1 0.0-0.5 

A07SS05 1 0.0-0.5 

Analytical Parameters 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics. TAL Inornanics. uH. & Nitramine Compounds 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 



TABLE 4-4 

SUMMARY OF SURFACE SOIL SAMPLING PROGRAM 
SSA 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINLA 

Anahtical Parameters 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, 62 Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



Sample 
Location 

Depth of 
Borehole 
VVw) 

Number Sampling 
of 

1 I 
Intervals 

Samples (ft.basl Analytical Parameters 

I I l-3 ITCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

AOlSBOl 31 I I 9-11 ITCL Organics, TAL Inorganics, pH, & Nitramine Compounds 
I 

I 1 23-25 1 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I I l-3 ITCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

AOlSB02 15 I I 7-9 ITCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

I 1 9-l I ITCL 0 rganics, TAL Inorganics, pH, & Nitramine Compounds 

A0 1 SB03 9 

I I 

I +Dup l-3 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

AOISB04 29 

I 3-5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I +Dup I-3 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I 5-7 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 II-13 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 1 l-3 ITCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

AOISBOS 20 
I 

I I 7-9 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

AOlSB06 I8 

I 13-15 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 1-3 TCL Organics, TAL Inorganic% pH, & Nitramine Compounds 

I 5-7 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 9-11 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 
I 

l+Dup 1 l-3 TCL Organics, TAL Inorganic% pH, & Nitramine Compounds 

AOlSB07 

A0 1 SB08 

19 

15 

19 

I 7-9 TCL Organics, TAL Inorganic% pH, & Nitramine Compounds 

1 II-13 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I l-3 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I 5-7 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

A0 I SB09 

I 7-9 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 l-3 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 7-9 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TABLE 4-5 

SUMMARY OF SUBSURFACE SOIL SAMPLING PROGRAM 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I 1 l-13 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 



TABLE 4-5 (Continued) 

SUMMARY OF SUBSURFACE SOIL SAMPLING PROGRAM 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN, VIRGINIA 

Depth of 
Borehole 
Utbgs) 

Number Sampling 
of Intervals 

Samples (ftbgs) 
Sample 

Location Analytical Parameters 

A0 I SB06A”’ 1.5 1 I l-3 TCL Organics, TAL Inorganics, & Nitramine Compounds I 

AOlSBOl6”’ 2 l+Dup 1 1.5-2.0 TCL Organics, TAL Inorganics, & Nitramine Compounds 

TCL Organics, TAL Inorganics, & Nitramine Compounds AOlSB017”’ 1.5 

TCL Organics, TAL Inorganics, & Nitramine Compounds AOlSBOl8”’ 1.5 

A0 I SB026(” 1.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 I SB033”’ 2 TCL Organics, TAL Inorganics, & Nitramine Compounds 

A0 I SB042”’ 2.5 I I 2.0-2.5 TCL Organics, TAL Inorganics, & Nitramine Compounds 

2 I 1 1.5-2.0 TCL Organics, TAL Inorganics, & Nitramine Compounds A0 1 SB053”’ 

1 1 1.5-2.0 TCL Organics, TAL Inorganics, & Nitramine Compounds A0 I SB054”’ 2 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 
(I) Subsurface samples collected and analyzed by OHM Remediation Services Corp. 



TABLE 4-6 

SUMMARY OF SUEWJRFACE SOIL SAMPLING PROGRAM 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I 1 1 13-15 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 



Sample 
Location 

A06SB 11 

A06SB12 

A06SB13 

A06SB14 

TABLE 4-6 (Continued) 

SUMMARY OF SUBSURFACE SOIL SAMPLING PROGRAM 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN, VIRGINIA 
YORKTOWN, VIRGINIA 

I 1 I 0.5-l 

+ 1 1 I 1-3 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 

Analytical Parameters 

TCL Organics, TAL Inorganics. pH, & Nitramine Compounds I 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 



TABLE 47 

SUMMARY OF SUBSURFACE SOIL SAMPLING PROGRAM 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Analytical Parameters 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 
(I) Soil borings which were hand augered around UST piping and former discharge line to Felgates Creek. 
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TABLE 4-8 

SUMMARY OF SUBSURFACE SOIL SAMPLING PROGRAM 
SSA 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Samplill 
Depth of Number g 

Sample Borehole of Intervals 
Location (A,bgs) Samples (ft,bgs) Analytical Parameters 

1 I-3 TCL Organics, TAL Inorganics, pH, & Nitrarnine Compounds 

1 5-7 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 
AISSBOI 27 1 2 l-23 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 l-3 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 11-12 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 
A15SB02 27 ’ 1 19-2 1 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 +Dup l-3 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 9-11 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 
A15SB03 29 1 21-23 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 l-3 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

l+Dup 9-11 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 
A15SB04 27 ’ 1 2 l-23 TCL Organics, TAL Inorganics, pH, 62 Nitrarnine Compounds 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-9 

SUMMARY OF TEST PIT SOIL SAMPLING PROGRAM 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Number Sampling 
of Intervals 

Samples O=tks) 
Sample 

Location Analytical Parameters 

A06TPO 1 o-2 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

~ TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 3 

A06TP02 1 

I- 1 

l-9 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

13 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

O-4 i TCL Organics, TAL Inorganic% pH, & Nitrarnine Compounds I A06TP03 1 1 
I 

4.5 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 

A06TP04 1 o-3 
I 

! 1 3-4 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

A06TP05 1 1 o-2 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

I 2-3 TCL Organics, TAL Inorganics, pH, & Nitramhe Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 
AObTP06 2-3 

4-6 

A06TP07 1 1 O-4 

I 4 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 1 

A06TP08”’ 1 0 -- ..- 

-- 

O-2.5 

2.5-4 

I 0 -- 

TCL Organics, TAL Inorganics. pH, & Nitramine Compounds 

TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

A06TP09 I 1 

l+Dup 

Notes: (” Because no rocket motor was found, no samples were collected. 
bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-10 

Sample 
Location 

A07TPO 1 

F A07TP02 

A07TP03 

SUMMARY OF TEST PIT SOIL SAMPLING PROGRAM 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN, VIRGINIA 
YORKTOWN, VIRGINIA 

Number Sampling 
of Interval 

Sarrmles QUgs) 

1 

1 

1 

1 +Duv 

Analytical Parameters 

o-2 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

4 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

O-8.5 TCL Organics, TAL Inornanics. DH. & Nitramine Comoounds 

9 I TCL Organics, TAL Inorganics, pH, & Nitramine Compounds I 

O-4 I TCL Organics, TAL Inorganics, pH, & N&amine Compounds 1 

4 TCL Organ&, TAL Inorganics, pH, & Nitramine Compounds 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 
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TABLE 4-11 

SUMMARY OF TEST PIT FINDINGS 
SSAs6AND7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Test Pit Depth 
Location Number (feet bgs) Material Encountered 

SSA 6 A06TPO 1 3 Metal banding 

A06TP02 13 Misc. metal debris 

A06TP03 4.5 Ordnance debris-inert deteriorating/activating devices & 
rocket motor casing. Misc. debris-brick, concrete, & 
parachute. 

A06TP04 4 Metal debris-banding & wire 

A06TP05 2 Metal pipe 

A06TP06 6 Metal debris-grating & wire 

A06TP07 4 Fill material, no debris 

A06TP08”X2’ 1.5 Metal banding & strapping 

A06TP09”’ 4 Fill material, no debris 

SSA 7 A07TPO 1 4 Depth bomb casing 

A07TP02 9 Mine casings 

A07TP03 4 Cinder material 

(1) No rocket engines were encountered; sample not collected. 
(2) Test pit location identified by Station employee. 



TABLE 4-12 

SUMMARY OF GROUNDWATER SAMPLING PROGRAM 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Depth of Number 
Sample Piezometer of 

Location (fit. bgs) Samples Analytical Parameters 

AOlHPOl 31 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

AOlHP02 15 l+Dup TCL Organ&, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A0 1 HP03 9 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

AOlHP04 29 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, BE Specific Conductance 

AOlHPO5 20 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A0 1 HP06 18 1 TCL Organics, TAL Inorganics (total & dissolved), N&amine 
Compounds, pH, Temperature, & Specific Conductance 

AOlHP07 19 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

AOlHPO8 15 I TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A0 1 HP09 19 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-13 

SUMMARY OF GROUNDWATER SAMPLING PROGRAM 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Depth of Number 
Sample Piezometer of 

Location 0% b) Samples Analytical Parameters 

A06HPOl 23 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP02 23 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP03 23 I +Dup TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP04 23 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP05 21 1 TCL Organics, TAL Inorganics (total & dissolved), N&amine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP06 25 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP07 29 1 TCL Organ&, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP08 25 1 TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HP09 32 1 TCL Organics, TAL Inorganics (total 8z dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

A06HPlO 21 1 TCL Organics, TAL Inorganics (total & dissolved), N&amine 
Compounds, pH, Temperature, & Specific Conductance 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-14 

Sample 
Location 

I A07HPO 1 

SUMMARY OF GROUNDWATER SAMPLING PROGRAM 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Analytical Parameters 

I TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

28 
I 

l+Dup 

27 
I 

1 

TCL Organics, TAL Inorganics (total & dissolved), N&amine 
Compounds, pH, Temperature, & Specific Conductance 

TCL Organics, TAL lnorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, k Specific Conductance 

TCL Organics, TAL lnorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 
~ TCL Organics, TAL lnorganics (total & dissolved), Nitramine 
‘Compounds, pH, Temperature, & Specific Conductance 
TCL Organics, TAL lnorganics (total & dissolved), Nitramine 
ComDounds. DH. Temperature. & Specific Conductance 

Notes: bgs = below ground surface 
TCL = Target Compound List f 

TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-15 

SUMMARY OF GROUNDWATER SAMPING PROGRAM 
SSA 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Al5HP02 27 

Number 
of 

Samples 

1 

1 

1 

Analvtical Parameters 

TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, & Specific Conductance 

TCL Organics, TAL Inorganics (total & dissolved), Nitramine 
Compounds, pH, Temperature, BE Specific Conductance 

TCL Organics, TAL Inorganics (total & dissolved), N&amine 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-16 

- 

AOlSW03 

t 
AOlSW04 

I 

SUMMARY OF SURFACE WATER SAMPLING PROGRAM 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Number 
of 

SamDles 

1 

1 +Dup 

1 

Analvtical Parameters 

TCL Organics, TAL Inorganics (total), Nitramine 
Compounds, Hardness, pH, Temperature, Specific Conductance & D.0.“’ 

TCL Organics, TAL Inorganics (total), Nitramine 
Compounds, Hardness, pH, Temperature, Specific Conductance & D.0.“’ 

TCL Organics, TAL Inorganics (total), Nitramine 
Compounds, Hardness, pH, Temperature, Specific Conductance& D.0.“) 

TCL Organ&, TAL Inorganics (total), N&amine 
Compounds, Hardness, pH, Temperature, Specific Conductance & D.0.“’ 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 
D.O. = Dissolved oxygen 
(I) pH, temperature, specific conductance, and dissolved oxygen were measr;rements taken 

in the field. 



TABLE 4-17 

SUMMARY OF SURFACE WATER SAMPLING PROGRAM 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGIN-IA 

1 A07SWOl 1 l+Dup 1 TCL Organics, TAL Inorganics (total), Nitramine 
Compounds, pH, Temperature, t Specific Conductance I 

A07SW02 

t- 

A07SW03 

1 TCL Organics, TAL Inorganics (total), Nib-amine 
Compounds, pH, Temperature, Specific Conductance, Salinity t 
D.O. 

1 TCL Organics, TAL Inorganics (total), Nib-amine 
Compounds, pH, Temperature, Specific Conductance, Salinity k 

Notes: TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 
D.O. = Dissolved Oxygen 



TABLE 4-18 

SUMMARY OF SURFACE WATER SAMPLING PROGRAM 
SSA 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample 
Location 

AlSSWOl 

AlSSW02 

Number 
of 

Samples 
Analytical Parameters 

1 TCL Organics, TAL Inorganics (total), Nitramine 
Compounds, Hardness, pH, Temperature, Specific Conductance & D.O. 

l+Dup TCL Organics, TAL Inorganics (total), Nitramine 
Compounds, Hardness, pH, Temperature, Specific Conductance & D.O. 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 
D.O. = Dissolved oxygen 



TABLE 4-19 

SUMMARY OF SEDIMENT SAMPLING PROGRAM 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample 
Location 

Number Sampling 
of Intervals 

Samples (RW 
Analytical Parameters 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-20 

SUMMARY OF SEDIMENT SAMPLING PROGRAM 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-21 

SUMMARY OF SEDIMENT SAMPLING PR GRAM 
SSA 15 

NAVAL WEAPONS STATION YORKT WN 
YORKTOWN, VIRGINIA J 

Number Sampling 
Sample of Intervals 

Location Samples @Jw) Analytical Parameters / 
AlSSDOl 1 0.00-0.33 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 0.33-0.67 TCL Organics, TAL Inorganics, pH, 8z Nitramine Compounds 

A15SD02 l+Dup 0.00-0.33 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

1 0.33-0.67 TCL Organics, TAL Inorganics, pH, & Nitramine Compounds 

Notes: bgs = below ground surface 
TCL = Target Compound List 
TAL = Target Analyte List 
Dup = Duplicate sample collected 



TABLE 4-22 

SUMMARY OF FIELD QA/QC SAMPLING PROGRAM 
FOR ALL MEDIA 

SSA 1 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Number of 
QAIQC Samples”’ Frequency of Collection Samples Analytical Parameters 

Trip Blanks~*~ One per Cooler 7 TCL Volatiles 

Field Bhu-ks One per Month(3x4) 3 TCL Organics/TAL lnorganics 
& Nitramine Compounds 

Equipment Rinsates One per Day 5 TCL Organics/TAL Inorganics 
& Nitramine Compounds 

Field Duplicates 10% of Sample Frequency 6 TCL Organics/TAL Inorganics 
& N&amine Compounds 

Notes: (I) QA/QC sample types defined in text. 
(‘) Trip blanks submitted with coolers which contained samples for volatile analysis. 

Samples analyzed for TCL Volatiles only. 
c3) Field blank collected for laboratory supplied deionized water, store bought distilled water, 

and truck-mounted rig. 
(4) Field program was slightly longer than one month therefore, only one field blank was 

collected. 



TABLE 4-23 

SUMMARY OF FIELD QA/QC SAMPLING PROGRAM 
FOR ALL MEDIA 

SSA 6 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

QAfQC Samples”) 

Trip Blankso’ 

Field Blanks 

Equipment Rinsates 

Field Duplicates 10% of Sample Frequency 

Number of 
Frequency of Collection Samples Analytical Parameters 

9 TCL Organics/TAL Inorganics 
& Nitramine Compounds 

Notes: (I) QAIQC sample types defined in text. 
c2) Trip blanks submitted with coolers which contained samples for volatile analysis. 

Samples analyzed for TCL Volatiles only. 
(3) Field blank collected for laboratory supplied deionized water, store bought distilled water, 

and truck-mounted rig. 
(4) Field program was slightly longer than one month therefore, only one field blank was 

collected. 



TABLE 4-24 

SUMMARY OF FIELD QA/QC SAMPLING PROGRAM 
FOR ALL MEDIA 

SSA 7 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

I Field Blanks 
I 

One per Month(3X4) 

I Equipment Rinsates 
I 

One per Day 

I Field Duplicates 
I 

10% of Sample Frequency 

Number of 
Samples I Analytical Parameters I 

15 I TCL Volatiles I 
3 TCL Organics/TAL Inorganics 

& Nitramine Compounds 

8 TCL Organics/TAL Inorganics 
& Nitramine Compounds 

8 TCL OrganicsiTAL Inorganics 
I & Nitramine Compounds 

Notes: (‘) QAIQC sample types defmed in text. 
(2) Trip blanks submitted with coolers which contained samples for volatile analysis. 

Samples analyzed for TCL Volatiles only. 
(3) Field blank collected for laboratory supplied deionized water, store bought distilled water, 

and truck-mounted rig. 
(4) Field program was slightly longer than one month therefore, only one field blank was 

collected. 



TABLE 4-25 

SUMMARY OF FIELD QA/QC SAMPLING PROGRAM 
FOR ALL MEDIA 

SSA 15 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Field Blanks 
I 

One per Month(3X4) 

Equipment Rinsates 
I 

One per Day 

Field Duplicates 
I 

10% of Sample Frequency 

Number of 
Samoles 

5 TCL Volatiles 

3 

4 

6 

Analvtical Parameters I 

TCL OrganicsiTAL Inorganics 
& Nitramine Compounds 

TCL Organics/TAL Inorganics 
& Nitramine Compounds 

TCL OrganicsiTAL Inorganics 
& Nitramine Compounds 

Notes: (I) QAJQC sample types defmed in text. 
c2) Trip blanks submitted with coolers which contained samples for volatile analysis. 

Samples analyzed for TCL Volatiles only. 
(3) Field blank collected for laboratory supplied deionized water, store bought distilled water, 

and truck-mounted rig. 
(4) Field program was slightly longer than one month therefore, only one field blank was 

collected. 
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5.0 NATURE AND EXTENT OF CONTAMINATION 

This section presents chemical analytical results obtained as part of the SSP performed at SSAs 1, 

6,7, and 15. The objectives of this section are to characterize the nature and delineate the extent of 

potential contamination in the investigated media at each SSA. The SSP was conducted through 

sample collection and analysis of the following environmental media: soil, groundwater, surface 

water, and sediment. 

The analytical results are presented in two groups. Non-site related analytical results (laboratory 

blanks) are presented in Section 5.1. Environmental investigation analytical results, presented in 

Section 5.2, include results of the soil, groundwater, surface water, and sediment investigations. 

Section 5.3 describes the extent to which contaminants have migrated from possible source areas 

and the potential for future migration. 

Appendices D through G present the COC forms, sampling summary, analytical laboratory results, 

and QA/QC results, respectively. Appendix M presents analytical and validation summaries for 

surface and subsurface samples collected by OHM Remedial Services Corporation. Figures 5-l 

through 5-39 provide a graphical depiction of organic and inorganic contaminants as they occur in 

the various media throughout the SSAs. Positive detections of organic compounds and inorganic 

analytes according to media are presented in summary tables included at the end of this section 

(Tables 5-l through 5-42). 

This investigation has been conducted because previous site operations may have impacted 

environmental media at SSAs 1, 6, 7, and 15. This has been documented through site records, 

environmental sampling, and historical aerial photographs. The general areas of concern at SSAs 1, 

6,7, and 15 include: 

0 SSA 1 Debris Disposal Areas 

0 SSA 6 Current Storage Area, Sludge Disposal Area, 
Areas of Geophysical Anomalies 
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0 SSA 7 Mine Casing Disposal Areas and the 
Wastewater UST 

0 SSA 15 Sludge Beds and Discharges from Sewage Treatment Plant 

These are discussed in greater detail in Section 2.0. 

This section presents the results of the laboratory analysis performed on samples collected as part 

of the Site Screening Process. Analytical parameters can be segregated into two broad categories: 

TCL organics (plus nitramine compounds) and TAL inorganics. 

The organic parameters, for which samples were analyzed, are not expected to occur naturally at the 

SSAs. The organics detected in these samples can be attributed to either contamination from site 

operations or to sampling/laboratory contamination. Laboratory contaminants are discussed in 

Section 5.1.1. Common laboratory contaminants include acetone, 2-butanone, methylene chloride, 

and phthalate esters (USEPA, 1989). 

Unlike organics, many of the inorganic parameters, for which environmental samples were analyzed, 

do occur naturally. For example, lead is an element that occurs naturally in most soil (in low 

concentrations) but also is considered a contaminant if its concentration is well above background 

levels and its presence can be attributable to site operations (e.g., lead from lead based paints or 

batteries). In addition, some inorganic constituents are considered to be essential human nutrients 

and will not be addressed in this section. These nutrients typically include calcium, iron, 

magnesium, potassium and sodium (USEPA, 1989). In order to accurately present the nature and 

extent of inorganic contamination at the SSAs, those detected inorganic parameters that are naturally 

occurring were segregated from those that could be attributed to site operations. Naturally occurring 

inorganic elements in soil, groundwater, surface water, and sediment are discussed in the following 

subsections. 

5.1 Non-Site-Related Anal- Results 

Many of the organic compounds and inorganic constituents detected in the various environmental 

media investigations are attributable to non-site related conditions. Two general sources of this 
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include sampling/laboratory (blank) contaminants and the presence of naturally occurring 

constituents. 

51.1 Laboratory Contaminants 

Blank samples provide a measure of contamination that has been introduced into a sample set during 

the collection, transportation, preparation, and/or analysis of environmental samples. The 

concentrations of chemicals detected in blanks were compared with concentrations of the same 

chemicals detected in environmental samples. 

Common laboratory contaminants (i.e., acetone, 2-butanone, methylene chloride, and phthalate 

esters) are considered by USEPA as positive results only when concentrations in the environmental 

sample exceeded ten times the concentration detected in any blank. If the concentration of a 

common laboratory contaminant in an environmental sample was less than ten times the associated 

blank concentration, then it was concluded that the chemical was not detected in that particular 

sample (IJSEPA, 1989). Because of the complexity of associating the presence of laboratory or 

sampling induced contamination with concentrations detected in environmental samples, maximum 

detected concentrations of laboratory or sampling induced contaminants detected in blanks were 

used in the evaluation. The maximum concentrations (in pg/L) of common laboratory contaminants 

detected in blanks during this investigation are as follows: 

0 Acetone 27,000 

0 Methylene Chloride 38 

0 2-Butanone 1OJ 

0 bis-(2-Ethylhexyl)phthalate 9 J 

0 Di-n-butylphthalate 11 

0 Diethylphthalate 9J 

The “J” qualifier indicates that the reported sample concentration value has been estimated. Organic 

contaminants detected in laboratory blanks but not considered to be common laboratory 

contaminants also were evaluated. In general, all organic compounds at less than five times the 

maximum level of contamination noted in any blank cannot be attributed specifically to the site. The 

maximum concentration (in pg/L) of all other detected blank contaminants are as follows: 
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Chloroform 7 

1,2-Dichloroethane 0.6 J 

1, 1, I-Trichloroethane 18 

1, 1,2,2-Tetrachloroethane 1J 

Chlorobenzene 1J 

Ethylbenzene 1J 

Toluene 1J 

Styrene 1J 

Aldrin 0.022 J 

2,4,6-TNT 0.84 

All possible laboratory contaminants are listed in Table 5- 1. These compounds are presented in the 

positive detection summary tables in this section, however, they are not included in the figures 

(Figures 5- 1 through 5-39). 

5.2 Environmental Investipation Analvtical Resulti 

The following subsections present analytical results for samples collected during the Site Screening 

Process at SSAs 1,6, 7, and 15. Analytical results are presented for the: 

0 Soil investigation 

0 Groundwater investigation 

0 Surface water investigation 

0 Sediment investigation 

Blank contaminants and essential nutrients detected in the various samples are not discussed in this 

section. As discussed earlier, essential nutrients (calcium, iron, magnesium, potassium, and sodium) 

are included on the positive detection tables, but are not presented on the positive detection figures. 

Compounds detected at concentrations less than the concentration of comparison for the blank 

samples are considered to be non-detections. In order to minimize the number of contaminants, only 

the most significant chemicals (i.e., toxic or most prevalent) will be presented on figures. 

Furthermore, polycyclic aromatic hydrocarbons (PAHs) will be expressed as potentially 
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carcinogenic PAHs (cPAHs) which include benzo(a)pyrene, benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno( 1,2,3-c,d)pyrene and 

dibenz(a,h)anthracene, and noncarcinogenic PAHs (nPAHs), which include naphthalene pyrene, 

fluoranthene, etc. Table 5-1A presents a complete list of the carcinogenic and noncarcinogenic 

PAHs. Figures 5-l through 5-39 present the PAHs as carcinogens (cPAH) and noncarcinogens 

(nPAH). Phthalates that were detected in environmental samples but were not detected in blank 

samples (i.e., butylbenzyl phthalate) are included in the positive detection tables and figures. 

However, because phthalates are typically associated with laboratory or sampling activities, they are 

not discussed in the text. 

52.1 SSA l- Investigative Results 

The following subsections present analytical results for samples collected during the Site Screening 

Process at SSA 1. Results are presented for soil, groundwater, surface water, and sediment 

investigations. 

5.2.1.1 aface Soil Results 

Sixty-four surface soil samples were collected at SSA 1 by OHM Remediation Services Corporation, 

after the removal action. Positive detection summaries for both organic compounds and inorganic 

elements in surface soil are presented in Tables 5-2 and 5-3, provided at the end of this section. The 

complete surface soil analytical results are presented in Appendix F. 

Figure 5-l presents the organic compounds which were detected. Ten VOCs were detected at 

relatively low concentrations. Excluding laboratory contaminants carbon disulfide, 

trichloroethylene, benzene, and methyl-iso-butyl ketone, VOCs were detected at relatively low 

concentrations. Twenty-six SVOCs were detected within the sample set. Both cPAHs and nPAHs 

were detected throughout the SSA in areas where concrete rubble, wood piling, and other debris 

were removed comprised the majority of the SVOCs detected. Relatively low levels of pesticides 

and nitramine compounds were also detected. 

Figure 5-2 presents the inorganic elements which were detected. All nineteen inorganics analyzed 

were detected in surface soil samples. These inorganic elements include: aluminum, antimony, 

arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese, mercury, nickel, 

selenium, silver, thallium, vanadium, zinc, and cyanide. 
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5.2.1.2 Subsurface Soil Resti 

Thirty-nine subsurface soil samples (including duplicates) were collected at the eighteen soil boring 

locations throughout the SSA. Complete analytical results are presented in Appendix F. 

Table 5-4 presents the organic analytical results for these samples. These results are graphically 

presented on Figure 5-3. Excluding laboratory contaminants, the samples had detectable 

concentration of two VOCs (trichloroethene and tetrachloroethene). Twenty-one SVOCs were 

detected within the sample set which included three phthalate laboratory contaminants. The 

majority of the SVOCs detected were PAHs. Relatively low concentrations of six pesticide, one 

PCB and two nitramine compounds were also detected within the sample set. 

Table 5-5 and Figure 5-4 present the inorganic elements which were detected. Sixteen of 

19 inorganics analyzed were detected in subsurface soil samples. Antimony, selenium, and silver 

were not detected within the sample set. 

- 

5.2.1.3 Qoundwater Results 

Groundwater samples were collected from nine temporary piezometers installed at the SSA during 

this investigation. The detected concentrations for total inorganic elements may be biased (high) 

as these groundwater samples have very high sediment content (i.e., turbid). 

The organic analytical results are presented on Table 5-6. Figure 5-5 graphically presents the 

organic compounds which were detected at SSA 1. There were no VOCs, SVOCs, pesticides, or 

PCB compounds detected in the groundwater samples. Three nitramine compounds (RDX, 2,4,6- 

Trinitrotoluene, and 4-Amino-2,6-Dinitrotoluene) were detected in one sample. 

Sixteen of 19 total inorganics analyzed were detected in the groundwater samples. Silver, thallium, 

and cyanide were not detected within the total inorganics sample set. Seven of 18 dissolved 

inorganics analyzed for were detected in the groundwater samples. Aluminum, barium, copper, 

manganese, thallium, vanadium, and zinc were detected in the dissolved inorganics sample set. 

Table 5-7 presents the total and dissolved inorganic analytical results. Figure 5-6 presents the 
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inorganic elements which were detected. The complete groundwater analytical results are presented 

in Appendix F. 

5.2.1.4 Surface Water Results 

Positive detection summaries for both organic compounds and inorganic elements in surface water 

are presented in Tables 5-8 and 5-7, provided at the end of this section. Five surface water samples 

were collected from an unnamed freshwater stream at SSA 1 during this investigation. Analytical 

results from surface water samples collected do not indicate the presence of VOC, SVOC, pesticide, 

or PCB contamination. Relatively low concentrations of two nitramine compounds were detected 

in the samples collected (see Figure 5-7). Hardness results for surface water samples are presented 

in Table 5- 10. The complete surface water analytical results are presented in Appendix F. 

Table 5-9 and Figure 5-8 present the inorganic elements which were detected in surface water at 

SSA 1. Fifteen of 19 total inorganics analyzed were detected in the surface water samples. 

Antimony, selenium, silver, and cyanide were not detected within the total inorganics sample set. 

5.2.1.5 Sediment Results 

Table 5-11 and Figure 5-9 present the organic compounds which were detected. Nine sediment 

samples were collected from four locations, one at 0- to 4-inches bgs and one at 4- to 8-inches bgs, 

during this investigation. Eleven SVOCs, which included three phthalate laboratory contaminants 

and eight PAHs, and five pesticide compounds were detected for these samples. There were no 

VOCs, PCBs, or nitramine compounds detected in any of the sediment samples. The complete 

sediment analytical results are presented in Appendix F. 

Table 5-12 and Figure 5-10 present the inorganic elements which were detected. Fifteen of 

19 inorganics analyzed were detected in sediment samples. Aluminum, arsenic, barium, beryllium, 

cadmium, chromium, cobalt, copper, lead, manganese, mercury, nickel, thallium, vanadium and zinc 

were the elements detected within the sample set. 
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5.2.2 SSA 6- Investigative Results 

The following subsections present analytical results for samples collected during the Site Screening 

Process at SSA 6. Results are presented for soil and groundwater investigations. 

5.2.2.1 Surface Soil Results 

Thirty-one surface soil samples were collected at SSA 6 during this investigation. Positive detection 

summaries for both organic compounds and inorganic elements in surface soil are presented in 

Tables 5-13 and 5-14, provided at the end of this section. The pH for these soil samples also is 

presented on these tables. The complete surface soil analytical results are presented in Appendix F. 

Figure 5-11 presents the organic compounds which were detected. Excluding the laboratory 

contaminants, three VOCs (tetrachloroethene, toluene and chlorobenzene) were detected at relatively 

low levels. Sixteen SVOCs, mostly comprised of PAHs, were detected within the sample set. 

Finally, thirteen pesticide and two PCB compounds were detected throughout the SSA. 

Figure 5-12 presents the inorganic elements which were detected. Eighteen of 19 inorganics 

analyzed were detected in surface soil samples. Thallium was the only element not detected within 

the sample set. 

5.2.2.2 Subsurface Soil Results 

The subsurface soil investigation included environmental samples collected from soil borings and 

test pits for SSA 6. 

Soil Borinm 

Fourteen soil borings were advanced at SSA 6. Three subsurface soil samples were collected from 

each soil boring for a total of forty-two samples during this investigation (l-3 bgs, just above the 

water table, and a midpoint sample). Table 5-15 presents the organic compounds which were 

detected. These results are presented graphically on Figure 5-13. Excluding laboratory 

contaminants relatively low concentrations of two VOCs (1,1,2,2-tetrachloroethane and total 
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xylenes), one SVOC (excluding three laboratory contaminants) and thirteen pesticide compounds 

were detected within the sample set. In addition, five nitramine compounds were detected. There 

were no PCBs detected in any of these subsurface soil samples. The complete subsurface soil 

analytical results are presented in Appendix F. 

Table 5-16 and Figure 5-14 present the inorganic elements which were detected. Aluminum, 

antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, manganese, 

mercury, nickel, selenium, silver, thallium, vanadium, zinc, and cyanide were detected within the 

sample set. 

Test 

Two samples were collected from each test pit (except at A06TP08 where no buried materials were 

found therefore, no samples were collected) for a total of 16 samples during this investigation. 

Table 5-17 presents the organic compounds which were detected. These results are presented 

graphically on Figure 5-15. Relatively low concentrations of three VOCs (carbon tetrachloride, 

tetrachloroethene, and total xylenes) and ten SVOCs (mostly PAHs) were detected within the sample 

set. In addition elevated concentrations of some pesticide, PCB, and nitramine compounds were 

detected. The complete subsurface soil analytical results are presented in Appendix F. 

Table 5- 18 and Figure 5-16 present the inorganic elements which were detected. Sixteen of the 

19 inorganics analyzed were detected in the subsurface soil samples. Antimony, thallium, selenium, 

and cyanide were not detected in the sample set. 

5.2.2.3 Groundwater Results 

Groundwater samples were collected from ten temporary piezometers installed at SSA 6 during this 

investigation. The detected concentrations for total inorganic elements may be biased (high) as these 

groundwater samples have very high sediment content (i.e., turbid). 

Table 5- 19 and Figure 5- 17 present the organic compounds which were detected. Three VOCs, two 

pesticides, and three nitramine compounds were detected in the sample set. There were no SVOCs 

5-9 



or PCBs detected in the groundwater samples. The complete groundwater analytical results are 

presented in Appendix F. 

Table 5-20 and Figure 5- 18 present the inorganic elements which were detected. Seventeen of 19 

total inorganics analyzed for were detected in the groundwater samples. Mercury and silver were 

not detected within the total inorganics sample set. Ten of 18 dissolved inorganics analyzed were 

detected in the groundwater samples. Antimony, arsenic, cadmium, chromium, lead, mercury, 

selenium, and silver were not detected in the sample set of dissolved inorganics. 

5.2.3 SSA 7- Investigative Results 

The following subsections present analytical results for samples collected during the Site Screening 

Process at SSA 7. Results are presented for soil, groundwater, surface water, and sediment 

investigations. 

5.2.3.1 Surface Soil Results 

Five surface soil samples were collected during this investigation. Positive detection summaries for 

both organic compounds and inorganic elements in surface soil are presented in Tables 5-2 1 and 

5-22, provided at the end of this section. The complete surface soil analytical results are presented 

in Appendix F. 

Figure 5-20 graphically presents the organic compounds which were detected. One VOC laboratory 

contaminant (methylene chloride) and twelve SVOCs (comprised of phthalate laboratory 

contaminants and PAHs) and four pesticide compounds were detected in the samples. There were 

no PCB, or nitramine compounds detected in any of the surface soil samples. 

Figure 5-20 graphically presents the inorganic elements which were detected. Thirteen of 

19 inorganics analyzed were detected in surface soil samples. Antimony, cadmium, mercury, silver, 

thallium, and cyanide were the only inorganics not detected within the sample set. 
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5.2.3.2 Subsurface Soil m 

The subsurface soil investigation included environmental samples collected from soil borings and 

test pits at SSA 7. 

Soil Boriw 

Six soil borings and six hand-augered borings were advanced at SSA 7. Three subsurface soil 

samples (1-3 feet bgs., just above the water table, and a midpoint sample) were collected from each 

soil boring. One subsurface soil sample was collected from each hand augered boring, at the depth 

interval of the pipe running from the UST to Building 373 (the depth of these samples varied from 

3 feet to 8 feet bgs). Three duplicate subsurface soil samples also were collected. A total of 

27 subsurface soil samples were collected in association with these borings. Table 5-23 presents the 

organic compounds which were detected. These results are presented graphically on Figure 5-2 1. 

Relatively low concentrations of one VOC laboratory contaminant (methylene chloride) and eight 

SVOCs (comprised of phthalates and PAHs) were detected in the sample set. In addition, 

concentrations of five pesticide, one PCB, and two nitramine compounds were detected. The 

complete subsurface soil analytical results are presented in Appendix F. 

Sixteen of the 19 inorganics compounds analyzed were detected in the subsurface soil samples. 

Table 5-24 and Figure 5-22 present the inorganic elements which were detected. 

Test 

Three test pits were excavated at SSA 7. Table 5-25 presents the organic compounds which were 

detected. These results are presented graphically on Figure 5-23. Two samples were collected from 

each test pit for a total of 7 samples (including one duplicate sample) during this investigation. 

Relatively low concentrations of two VOCs (including laboratory contaminant methylene chloride), 

seven SVOCs (phthalate laboratory contaminants and PAHs) and three pesticide compounds were 

detected within the sample set. In addition, concentrations of one PCB and nitramine compound 

were detected. 
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Table 5-26 and Figure 5-24 present the inorganic elements which were detected. Twelve of the 

19 inorganics analyzed were detected in the subsurface soil samples. Antimony, cadmium mercury, 

selenium, silver, thallium, and cyanide were not detected in the sample set. 

5.2.3.3 Groundwater m 

Groundwater samples were collected from the six temporary piezometers installed at SSA 7 during 

this investigation. The detected concentrations for total inorganic elements may be biased (high) 

as these groundwater samples have very high sediment content (i.e., turbid). Complete analytical 

results are presented in Appendix F. 

The organic analytical results are presented on Table 5-27. Figure 5-25 presents the organic 

compounds which were detected. Excluding laboratory contaminants, concentrations of six VOCs 

(1 , 1-dichloroethene, 1,l -dichloroethane, 1 , 1 , 1 -trichloroethane, trichloroethane, and ethylbenzene), 

nine SVOCs (mostly PAHs), four pesticides (alpha-BHC, delta-BHC, aldrin and dieldrin) and two 

nitramine compounds (HMX and RDX) were detected at the SSA. No PCB compounds were 

detected in groundwater at the SSA. 

Table 5-28 presents the total and dissolved inorganic analytical results. Figure 5-26 presents the 

inorganic elements which were detected. Sixteen of 19 total inorganics analyzed were detected in 

the groundwater samples. Mercury, silver, and cyanide were not detected within the total inorganics 

sample set. Eleven of 18 dissolved inorganics were detected in the groundwater samples. 

Aluminum, antimony, arsenic, barium, cobalt, copper, manganese, nickel, thallium, vanadium, and 

zinc were detected in the dissolved inorganics sample set. 

5.2.3.4 &.rface Water Results 

Three surface water samples were collected from Felgates Creek at SSA 7 during this investigation. 

Felgates Creek is a tidal freshwater stream. 

Analytical results from surface water samples collected do not indicate the presence of VOC, SVOC, 

or pesticide, PCB, nitramine, contamination. The complete surface water analytical results are 

presented in Appendix F. 
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Table 5-29 and Figure 5-27 present the inorganic elements which were detected. Eight of 19 total 

inorganics analyzed were detected in the surface water samples. Aluminum, barium, beryllium, 

copper, manganese, thallium, vanadium, and zinc were detected within the total inorganics sample 

set. 

5.2.3.5 Sediment Rest& 

Nine sediment samples were collected from four locations in Felgates Creek, one at 0- to 4-inches 

bgs and one at 4- to 8-inches bgs, during this investigation. Felgates Creek is a tidal freshwater 

stream. 

Table 5-30 and Figure 5-28 present the organic compounds which were detected. Eleven SVOCs 

(PAHs and phthalates) were detected for these samples. There were no VOCs, pesticides, PCBs, or 

nitramine compounds detected in any of the sediment samples. 

Table 5-3 1 and Figure 5-29 present the inorganic elements which were detected. Fifteen of 

19 inorganics analyzed for were detected in sediment samples. Antimony, cadmium, mercury, and 

cyanide were not detected within the sample set. 

5.2.4 SSA 15 Investigative Results 

The following subsections present analytical results for samples collected during the Site Screening 

Process at SSA 15. Results are presented for soil, groundwater, surface water, and sediment 

investigations. 

5.2.4.1 &&ce Soil Results 

Six surface soil samples (including one duplicate) were collected during this investigation. Positive 

detection summaries for both organic compounds and inorganic elements in surface soil are 

presented in Tables 5-32 and 5-33, provided at the end of this section. The complete surface soil 

analytical results are presented in Appendix F. 
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Figure 5-30 graphically presents the organic compounds detected in surface soil at SSA 15. Five 

SVOCs and seven pesticides were detected in the samples. There were no VOCs, PCBs, or nitramine 

compounds in the sample set. 

Figure 5-3 1 graphically presents the inorganic elements detected in surface soil. Eighteen of the 

19 inorganic elements analyzed were detected in the surface soil. Thallium was the only compound 

not detected in the sample set. 

5.2.4.2 Subsurface Soil Results 

Four soil borings were advanced at SSA 15. Three subsurface soil samples (l-3 feet bgs., just above 

the water table, and a midpoint sample) were collected from each soil boring. Two duplicate 

subsurface samples also were collected. A total of 14 subsurface soil samples were collected in 

association with these borings. Both organic and inorganic concentrations reported for these 

samples are presented on Tables 5-34 and 5-35, respectively. The complete surface soil analytical 

results are presented in Appendix F. 

Two VOC laboratory contaminants (acetone, methylene chloride), seven SVOCs (mostly PAHs), 

and three pesticides (4,4-DDE, 4,4’-DDD, and 4,4’-DDT) were detected in the samples. There were 

no PCB or nitramine compounds in the sample set. Positive detection summaries for organic 

compounds in subsurface soil are presented on Figure 5-32. 

A total of 17 inorganic compounds were detected in the subsurface soil samples. Only mercury and 

silver were not detected in the sample set. Positive detection summaries for inorganic elements in 

subsurface soil are presented on Figure 5-33. 

5.2.4.3 Groundwater ResulQ 

Groundwater samples were collected from four temporary piezometers installed at SSA 15. A 

duplicate groundwater sample also was collected. Organic and inorganic concentrations reported 

for these samples are presented on Tables 5-36 and 5-37, respectively. Positive detection summaries 

for both organic and inorganic compounds in groundwater are presented on Figures 5-34 and 5-35, 

respectively. The complete groundwater analytical results are presented in Appendix F. 
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Excluding laboratory contaminants, six VOCs (mostly chlorinated compounds) and four pesticides 

(beta-BHC, 4,4’-DDE, 4$-DDE, and 4,4’-DDT) were detected in the samples. No SVOCs, PCB, or 

nitramine compounds were detected in the sample set. 

A total of 17 inorganic elements (total fraction) were detected in samples analyzed during this 

investigation. Only mercury and silver were not detected in the sample set. A total of six inorganic 

compounds were detected in the dissolved fraction of the groundwater samples. The inorganic 

elements include barium, cobalt, copper, manganese, nickel, and vanadium. 

5.2.4.4 Surface Water Results 

A total of three surface water samples (including one duplicate) were collected from adjacent surface 

water features (which are tributaries to Ballard Creek) during this investigation. Analytical results 

for surface water samples collected at SSA 15 are presented on Tables 5-38 and 5-39, respectively. 

Total hardness results are presented on Table 5-40. 

Five VOCs (vinyl chloride, 1,l -dichloroethene, l,l-dichloroethane, trichloroethene and cis- 1,2- 

dichloroethene) were detected in the surface water samples collected. There were no SVOCs, 

pesticides, PCBs, or nitramine compounds detected in the samples analyzed. Figure 5-36 presents 

the positive detections graphically. 

A total of nine inorganic elements were detected in the surface water samples. The inorganic 

positive detections are presented on Figure 5-37. Aluminum, barium, cadmium, copper, lead, 

manganese, thallium, vanadium, and zinc were the inorganic elements detected. 

5.2.4.5 Sediment Results 

A total of five sediment samples (including one duplicate) were collected from adjacent surface 

water features during this investigation. These surface water features are tributaries of Ballard 

Creek. Organic compounds detected in the samples are presented on Table 5-41 while detected 

inorganics are presented on Table 5-42. 
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Relatively low concentration of five VOCs and three SVOCs, were detected in the surface water 

samples collected. In addition, six pesticide compounds (delta-BHC, 4,4’-DDE, 4,4’-DDD, 

4,4’-DDT, alpha-Chlordane, and gamma-Chlordane). There were no PCB or nitramine compounds 

detected in the samples analyzed. Figure 5-38 presents the organic positive detections graphically. 

Fourteen of 19 inorganic compounds analyzed were detected in the sediment samples. Figure 5-39 

presents the inorganic positive detections graphically. 

This section discusses the extent to which contamination has migrated at SSAs 1, 6, 7, and 15 and 

the potential for future migration of contaminants. 

5.3.1 SSA 1 - Building 428 Teague Road Disposal Site 

Figures 5-l and 5-2 present organic and inorganic constituents detected in the surface soil samples, 

respectively. Figures 5-3 and 5-4 illustrate those organic and inorganic constituents detected in the 

subsurface soil samples. Figures 5-5 and 5-6 illustrate those organic and inorganic compounds 

detected in the groundwater samples. Figures 5-7 and 5-8 illustrate those organic and inorganic 

compounds detected in the surface water samples. Figures 5-9 and 5-10 illustrate the detected 

organic and inorganic compounds detected in the sediment samples. 

5.3.1.1 Surface Soil 

Trace concentrations of VOCs were detected in the surface soil of SSA 1. These compounds were 

mostly detected at the eastern portion of the SSA. Most of these were detected in an area where 

empty drums and fuel cans were disposed and may be related to past disposal/storage activity. 

Several SVOCs also were detected across the SSA. The highest number of detections and 

concentrations were observed within the eastern portion of the SSA at sample location A0 1 SS25 

(Figure 5-l). The majority of these SVOCs are PAHs. The detection of cPAHs may be related to 

treated wooden pilings that were disposed of in the area and have subsequently been removed as part 

of the removal action. 
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Relatively low concentrations of pesticides were detected within the south western portion of the 

SSA. These concentrations are consistent with historical use of Station-wide pesticide spraying. 

PCBs were not detected in the samples. Four nitramine compounds were detected in one sample 

(A0 1 SS38) at the SSA. The location of the detection is at the western portion of the SSA. 

The inorganic constituents were randomly distributed throughout the SSA, exhibiting no pattern that 

would be indicative of a contaminant source. 

5.3.1.2 Subsurface Soil 

Based on analytical results, organic contaminants identified at SSA 1 appears to be limited to 

SVOCs, pesticides, and trace amounts of nitramine compounds. Minor amounts of VOCs and PCBs 

were detected in some of the subsurface samples. Low levels of the VOCs, toluene, ethylbenzene, 

and total xylenes were detected in the uppermost sample collected from A0 1 SB08. These detections 

may be related to railroad activity since the boring was in close proximity to the railroad tracks. 

Relatively low levels of tetrachloroethane was detected in the upper most sample collected from 

A0 15B53. These concentrations may be related to former contents of empty drums found upgradient 

of the soil boring. 

The detection of SVOCs is most prominent within the western portion of the SSA at the locations 

of boring A0 lSB17 and A01 SB03 (Figure 5-3). The majority of these SVOCs are polycyclic 

aromatic hydrocarbons (PAHs) and phthalates. PAHs are commonly found in the environment. 

They are provided during the combustion of hydrocarbon fuels. Their presence at SSA 1 may be 

attributable to automobile exhaust, railroad operations, or some other anthropogenic activity. These 

compounds were detected in the railroad track samples collected during the Background 

Investigation (Baker, 1995). The presence of phthalates may be attributable to sampling/laboratory 

contamination. 

Pesticides also were detected at low levels in subsurface soil collected from AOlSB02 and 

A0 1 SB03. The levels of observed pesticide contamination is consistent with the historical use of 

Station-wide pesticide spraying. Pesticides, in general, are persistent and immobile in environmental 

media. The pesticides tend to adhere to soil particles. The compounds are not subject to aqueous 

transport, unlike those compounds with higher water solubilities. The rate at which pesticides are 
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leached from soil by infiltrating precipitation is low. They are classified as immobile by Roy and 

Grifftn (1985). The future potential for pesticide contamination to migrate from the site is limited 

to soil erosion and runoff. 

PCB contamination (Aroclor- 1260) was detected in only one subsurface sample (A0 1 SB04-OlD) 

at a concentration of 125 microgram per kilogram &/kg). PCBs are strongly adsorbed to soil and 

are very persistent (immobile). The future potential for PCB contamination to migrate from the site 

is limited to soil erosion and runoff. Additionally, low concentrations of nitramine compounds were 

detected in the subsurface sample A0 1 SB09-06. A01 SB09 is located north-northeast and down 

slope of the TNT contaminated soil area. This TNT contaminated soil has been removed as part of 

the SSA 1 removal action. 

Concentrations of cadmium, lead, mercury, and thallium were detected in subsurface samples 

(Figure 5-4). 

5.3.1.3 Groundwater 

There were no reported concentrations of VOCs, SVOCs, pesticides, or PCB compounds in the 

groundwater samples above the method detection limits (Figure 5-5). Nitramine compounds were 

detected at low concentrations from two of the temporary piezometers; A0 1 HP02 and A0 1 HP09. 

RDX was detected in samples AOlHP02-01, its duplicate (A0 lHPO2-01 D) and A01 HPO9-01. 

2,4,6-Trinitrotoluene and 4-amino-2,6-dinitrotoluene also were detected in sample AOlHP09-01. 

The nitramine compound detected in the groundwater sample from A0 lHPO2 may be related to the 

storage of debris located immediately to the west of the piezometer. Nitramine compounds detected 

at AOlHP09 are most likely related to the TNT contaminated soil area. The debris and contaminated 

soil have been removed as part of the removal action. 

All of the total inorganic compounds detected in the groundwater samples were reported at 

concentrations in excess of the background concentrations (Figure 5-6). Those dissolved inorganic 

compounds which exceeded the maximum background concentrations included barium, copper, 

manganese, and thallium. The highest concentrations of total inorganic compounds were observed 

in the sample collected from AOlHP06 located approximately in the middle of the SSA. Dissolved 
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inorganic concentrations were evenly distributed across the SSA with no apparent pattern. Elevated 

total inorganic concentrations may be due to sediment in the piezometer at the time of sampling. 

Groundwater samples at SSA 1 were collected from temporary piezometers. Background 

groundwater samples were collected from permanent monitoring wells. Greater amounts of 

suspended solids in groundwater samples are expected from temporary piezometers. In contrast to 

permanent monitoring wells, temporary piezometers do not have a sand filter-pack installed around 

the screen and they do not undergo development. The filter pack and well development in the 

background monitoring wells reduce the amount of suspended solids, which could skew total 

inorganic results. It is thus expected that the total inorganic concentrations of groundwater samples 

collected form temporary piezometers at SSA 1 would exceed background groundwater 

concentrations. 

Additionally, detected inorganics do not exhibit a pattern of occurrence that would be indicative of 

a contaminant source area. It thus appears that inorganics detected in groundwater are not 

attributable to any contamination due to site operations at SSA 1. 

5.3.1.4 Swrface Water 

VOCs, SVOCs, pesticides, or PCBs were not detected in the surface water samples. Low 

concentrations of nitramine compounds were detected in sample A0 1 SW03 and are most likely 

related to the TNT contaminated soil area (Figure 5-7). The contaminated soil has been removed 

as part of the removal action. 

Inorganic compounds were detected in each of the surface water samples from SSA 1. Figure 5-8 

indicates that the highest detected concentrations of inorganics were observed in sample A0 1 SW04. 

Surface water samples obtained throughout the unnamed stream were observed to be cloudy, 

therefore, the presence of inorganics is not unexpected. The reason for the elevated concentrations 

of inorganics in the downstream sample may be related to the shallow nature of the stream and the 

collection of some sediments with the water sample. 
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5.3.1.5 Sediment 

There were no reported concentrations of VOCs or nitramine compounds detected in the sediment 

samples collected from SSA 1 (Figure 5-9). Several SVOCs were detected in the samples with the 

highest concentrations detected in sample A0 1 SD03-01. The majority of these SVOCs are PAHs and 

phthalates. PAHs are commonly found in the environment. They are produced during the 

combustion of hydrocarbon fuels. Their presence at SSA 1 may be attributable to automobile 

exhaust, railroad operations, or some other anthropogenic activity. These compounds were detected 

in the railroad track samples collected during the Background Investigation (Baker, 1995). The 

presence of phthalates may be attributable to sampling/laboratory contamination. 

Low concentrations of pesticides also were detected in the sediment samples. The highest 

concentrations were reported in sample A01 SD02-01. There were no detections reported in samples 

A01 SDOl-02 or A01 SD04-02. As previously stated, the levels of observed pesticide contamination 

is consistent with the historical use of Station-wide pesticide spraying. 

The highest concentrations of inorganics were reported in the furthest downstream sample, 

A0 1 SD04-02 (Figure 5- 10). Concentrations generally decrease in upstream direction toward station 

AOlSDOl. The inorganic concentrations detected in the sediment may represent conditions that 

exist Station-wide. 

5.3.2 SSA 6 - Aviation Field and Environs 

Figures 5- 11 and 5- 12 illustrate those organic and inorganic compounds detected in the surface soil 

samples, respectively. Figures 5- 13 and 5-14 illustrate those organic and inorganic compounds 

detected in the subsurface soil samples. Figures 5- 15 and 5- 16 illustrate those organic and inorganic 

compounds detected in the test pit samples. Figures 5-l 7 and 5- 18 illustrate the detected organic 

and inorganic compounds detected in the groundwater samples. 

5.3.2.1 &-face Soil 

Low concentrations of VOCs were detected in the surface soil of SSA 6. These compounds were 

mostly detected at the northern portion of the SSA within Area H and Area E. These compounds 
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included tetrachloroethane, chlorobenzene, and 2-butanone and may be related to past 

disposaI/storage activity. 

Several SVOCs also were detected across the SSA. The highest number of detections and 

concentrations were observed within Area A, Area E, Area I, and Area F (Figure 5-l 1). The 

majority of these SVOCs are PAHs and phthalates. PAHs are commonly found in the environment. 

They are produced during the combustion of hydrocarbon fuels. Their presence at SSA 6 may be 

attributable to automobile exhaust, railroad operations, or some other anthropogenic activity. These 

compounds were detected in the railroad track samples collected during the Background 

Investigation (Baker, 1995). The presence of phthalates may be attributable to sampling/laboratory 

contamination. 

Pesticides were most commonly detected within Areas A and E at concentrations consistent with 

historical use of Station-wide pesticide spraying. PCBs were detected in only two samples, 

A06SS23-00 (Area I) and A06SS02-00 (Area A). 

Inorganic constituents were randomly distributed throughout the SSA and results are not indicative 

of a contaminant source. It thus appears that the presence of inorganics in surface soil samples is 

not attributable to operations at SSA 6. 

5.3.2.2 Subsurface Soil 

Trace levels of the VOCs, 2-butanone carbon disulfide, 1,1,2,Ztetrachloroethane, and total xylenes 

were detected in subsurface soil samples collected from the SSA. Detections were observed at 

locations along the northern, western, and southeastern perimeters of the SSA with no readily 

discernable pattern (Figure 5- 13). 

Several SVOCs were detected in the subsurface soil as presented on Figure 5- 13. Compounds were 

most frequently detected at boring locations adjacent to Area H (A6SB07), Area E (A6SB05), 

Area A (A6SBl l), and at the northeast and southeast comers of the SSA (A6SB06 and A6SBO1, 

respectively). These SVOCs are phthalates, which are most likely the result of sampling/laboratory 

contamination. 
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Pesticides were detected at low levels in subsurface soil throughout SSA 6. Observed pesticide 

concentrations are probably due to historical application for insect control. Additionally, low levels 

of nitramine compounds were detected at two locations (Figure 5- 11). These included A06SB09 

(adjacent to Area H) and A06SB05 (adjacent to Area E). 

Figure 5-14 indicates that the distribution and concentration of inorganic elements in subsurface 

soils is random across the SSA with no discernable pattern that would be indicative of a contaminant 

source. 

5.3.2.3 Test Pits 

Low levels of VOCs were detected in the test pit samples collected from SSA 6 (Figure 5-15). 

These compounds included carbon tetrachloride, tetrachloroethane, and total xylenes. VOCs were 

detected at test pits A06TPO 1 (Area C) and A06TP04 (Area F). 

The highest number of detections of SVOCs occurred at test pit A06TP06 located within Area E. 

SVOCs also were detected at A06TP02, A06TP03, and A06TP07 but to a much lower degree. The 

remaining test pit samples did not report any SVOCs above the method detection limits. Pesticides 

and PCBs were most commonly detected in the samples collected from test pit A06TP03 and 

A06TP02 both located within Area B. 

As expected, inorganic compounds were detected in each of the test pit samples submitted for 

analysis. Generally, the highest number of detections and concentrations were observed in the 

samples collected from test pits A06TP03 and A06TP02 located in Area B and A06TP06 located 

in Area E (Figure 5- 16). These same three test pits also reported the highest number of detections 

of SVOCs. With the exception of antimony, thallium and cyanide, inorganics were detected 

throughout subsurface soils obtained during test pit operations. 

5.3.2.4 Groundwater 

Trace levels of VOCs were detected at three temporary piezometers at the SSA (Figure 5- 17). These 

piezometers included A06HP09 (adjacent to Area H), A06HP03 (south of Area B), and A06HPlO 

(Area D). These compounds included ethylbenzene, cis 1,2-dichloroethene, and trichloroethene. 
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There were no SVOCs reported in the samples above the method detection limits. 

Trace levels of pesticides were detected at stations A06HP05 (adjacent to Area E), A06HP02 

(Area A), and A06HPlO (Area D). Additionally, minor amounts of the nitramine compounds, 

nitrobenzene, 2,4,6-trinitrotoluene, and 4-amino-2, 6-dinitrotoluene were detected in the samples 

collected from A06HP04 (north of Area E), and A06HP 10 (Area D). 

As expected, inorganic compounds were detected in the groundwater samples collected from SSA 6 

(Figure 5-18). The highest number of detections and, generally higher concentrations, were 

observed at stations A06HP09, A06HP05, and A06HPO 1. 

Groundwater samples at SSA 6 were collected from temporary piezometers. Background 

groundwater samples were collected from permanent monitoring wells. Greater amounts of 

suspended solids in groundwater samples are expected from temporary piezometers. In contrast to 

permanent monitoring wells, temporary piezometers do not have a sand filter-pack installed around 

the screen and they do not undergo development. The filter pack and well development in the 

background monitoring wells reduce the amount of suspended solids, which could skew total 

inorganic results. It is thus expected that the total inorganic concentrations of groundwater samples 

collected from temporary piezometers at SSA 6 would exceed background groundwater 

concentrations. 

Additionally, detected inorganics do not exceed a pattern of occurrence that would be indicative of 

a contaminant source area. It thus appears that inorganics detected in groundwater are not 

attributable to any contamination due to site operations at SSA 6. 

5.3.3 . SSA 7 - Build@ 373 Rocket Plant/Group 18 Magazine/M& Road D-1 Area 

Figures 5-19 and 5-20 illustrate those organic and inorganic constituents detected in the surface soil 

samples, respectively. Figures 5-21 and 5-22 illustrate those organic and inorganic compounds 

detected in subsurface soil samples. Figures 5-23 and 5-24 illustrate those organic and inorganic 

compounds detected in the test pit samples. Figures 5-25 and 5-26 illustrate those organic and 

inorganic compounds detected in the groundwater samples. Figures 5-27 and 5-28 illustrate the 

detected organic and inorganic compounds detected in the surface water samples. 

5-23 



5.3.3.1 &face Soil 

Based on analytical results, organic contaminants identified at SSA 7 appear to be limited to minor 

concentrations of SVOCs and pesticides (Figure 5-19). No concentrations of VOCs, PCB, or 

nitramine compounds were detected in the surface soil samples. 

Low levels of SVOCs were detected in both the disposal area and adjacent to possibly creosote 

treated timbers (Figure 5-19). The majority of detected SVOCs are PAHs. PAHs are commonly 

found in the environment. They are produced during combustion of hydrocarbon fuels. Their 

presence at SSA 7 may be attributable to automobile exhaust or some other anthropogenic activity. 

Pesticides also were detected at low levels in surface soil adjacent to the creosote-treated timbers. 

The levels of observed pesticide contamination is consistent with the historical use of Station-wide 

pesticide spraying of pesticides. Pesticides, in general, are persistent and immobile in environmental 

media. The pesticides tend to adhere to soil particles. The compounds are not subject to aqueous 

transport, unlike those compounds with higher water solubilities. The rate at which pesticides are 

leached from soil by infiltrating precipitation is low. They are classified as immobile by Roy and 

Griffin (1985). The future potential for pesticide contamination to migrate from the site is limited 

to soil erosion. 

Inorganic elements including aluminum, chromium, copper, lead, manganese, selenium, vanadium 

and zinc were detected throughout SSA 7 surface soils (Figure 5-20). Detected inorganics did not 

exhibit a pattern of occurrence that would be indicative of a contaminant source area. It appears that 

inorganics detected in surface soil are likely not attributable to site operations at SSA 7. 

5.3.3.2 Subsurface 

The following paragraphs present the nature and extent of contaminants in subsurface soil. 

Subsurface soil samples were collected from soil borings and test pits at SSA 7. 
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Soil Borings 

Based on analytical results, organic contaminants identified at SSA 7 appear to be limited to 

pesticides, PCBs and trace amounts of SVOCs and nitramine compounds. These detections may be 

related to the wastewater UST and Building 374 (boiler house). Figure 5-2 1 presents the organic 

compounds detected at the SSA. 

The greatest concentrations of SVOCs were detected at A07SBOl just above the water table. The 

soil sample exhibited an HNu reading of 6.6 ppm and a petroleum odor. The soil boring is located 

down gradient from Building 374 which houses a boiler/furnace. These detections may be related 

to activities involving the boiler/furnace (i.e. fuel spills). Trace amounts of SVOCs were detected 

in the subsurface samples from a soil boring adjacent to the wastewater UST. These concentrations 

may be attributable to the wastewater UST. 

Pesticides were detected in subsurface soil collected from A07SB02. The levels of observed 

pesticide contamination is consistent with the historical use of Station-wide pesticide spraying. 

Pesticides, in general, are persistent and immobile in environmental media. The pesticides tend to 

adhere to soil particles. The compounds are not subject to aqueous transport, unlike those 

compounds with higher water solubilities. The rate at which pesticides are leached from soil by 

infiltrating precipitation is low. They are classified as immobile by Roy and Griffin (1985). The 

concentrations detected in the subsurface may be related to pesticide-contaminated surface soil that 

fell into the borehole while drilling and were detected within the analytical sample. The future 

potential for pesticide contamination to migrate from the site is limited to soil erosion. 

PCB contamination (Aroclor-1260) was detected in only one subsurface sample also at A07SB02 

which is located approximately 25 feet southwest of the wastewater UST. PCBs are strongly 

adsorbed to soil and are very persistent (immobile). The concentrations detected in the subsurface 

may be related to the presence of the UST; however, historical information concerning the UST does 

not corroborate this hypotheses. The future potential for PCB contamination to migrate from the 

site is limited to soil erosion. 

5-25 



Nitramine compounds were detected in three subsurface soil samples. The soil borings where these 

concentrations were detected are located around the wastewater UST and associated piping. The 

UST accepted nitramine contaminated wastewaters from the Rocket Plant for later disposal. 

Inorganics inlcuding cadmium, selenium, and thallium were detected in SSA 7 the subsurface 

samples. The concentrations of inorganics are presented on Figure 5-22. The occurrence of 

inorganics does not exhibit a pattern indicative of a contaminant source area. It appears that 

inorganics detected in subsurface soil are not related to operations at SSA 7. 

Test 

Based on analytical results, organic contaminants identified at SSA 7 appear to be limited to 

concentrations of VOCs, SVOCs, pesticide, PCB and nitramine compounds. The concentrations are 

presented on Figure 5-23. Figure 5-24 presents the inorganic concentrations of the SSA. 

All VOC and SVOCs were detected at A07TP03 which is located on the dirt road in the Group 18 

magazine. These concentrations may be related to vehicle travel on the road. 

Nitramine compounds were detected at one test pit location (A07TP02). These concentrations are 

likely related to the disposal of mine casing in this area. 

Concentrations of pesticides were detected at main road disposal area (A07TP02). These 

concentrations are consistent with the historical use of Station-wide pesticide spraying of pesticides. 

5.3.3.3 -water 

Based on analytical results, organic contaminants identified at SSA 7 appear to be limited to VOCs, 

nitramine compounds, and trace amounts of SVOCs and pesticides. These detections may be related 

to the wastewater UST and Building 374 (boiler/furnace house). Figure 5-25 presents the organic 

compound detected at the SSA. 
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The VOCs detected above trace concentrations were detected at A07HP02, A07HP05, and 

A07HP06. These concentrations were located near the wastewater UST and Building 374 

(boiler/furnace house) where organic compounds were detected in the soil. 

SVOCs detected in the groundwater sample A07HPOl are consistent with the concentrations 

detected in the soil. The majority of the detected SVOCs are PAHs. PAHs are commonly found in 

the environment. They are produced during the combustion of hydrocarbon fuels. Although the 

SVOCs may be attributable to site operations (wastewater UST, boiler/furnace, creosote-treated 

timbers), they may also be the result of automobile exhaust or some other anthropogenic activity. 

The nitramine compounds detected (HMX and RDX) in the groundwater from A07HP05 and 

A07HP06 are located around the wastewater UST which accepted nitramine contaminated 

wastewater from the Rocket Plant for later disposal. These concentrations are most likely 

attributable to the UST. 

Trace concentrations of pesticides (alpha-BHC, beta-BHC, aldrin, and dieldrin) were detected in one 

temporary piezometer (A07HPOl). It is unlikely that pesticide contaminants have leached from the 

soil into the groundwater. Pesticides do not readily leach from soil (Roy and Griffin, 1985). It is 

more likely that the pesticides were attached to soil particles, which entered the temporary 

piezometer through the screen from the formation, suspended in the groundwater sample. 

All of the total inorganic compounds detected in the groundwater samples were reported at 

concentrations in excess twice the Station-wide background concentrations (Figure 5-26). SSA 7 

history does not show any evidence which would identify either an activity or source of the 

inorganic concentrations found at the SSA. 

Groundwater samples at SSA 7 were collected from temporary piezometers. Background 

groundwater samples were collected from permanent monitoring wells. Greater amounts of 

suspended solids in groundwater samples are expected from temporary piezometers. In contrast to 

permanent monitoring wells, temporary piezometers do not have a sand filter-pack installed around 

the screen and they do not undergo development. The filter pack and well development in the 

background monitoring wells reduce the amount of suspended solids, which could skew total 

inorganic results. It is thus expected that the total inorganic concentrations of groundwater samples 
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collected from temporary piezometers at SSA 7 would exceed background groundwater 

concentrations. 

Additionally, detected inorganics do not exhibit a pattern of occurrence that would be indicative of 

a contaminant source area. It thus appears that inorganics detected in groundwater are not 

attributable to any contamination due to site operations at SSA 7. 

5.3.3.4 &-face Water 

There were no organic compounds detected in surface water at SSA 7. Beryllium and thallium 

concentrations detected in surface water exceeded the maximum detected concentrations of the off- 

Station background samples collected form tidal freshwater streams. The concentrations of these 

compounds were similar in all of the samples. The inorganic concentrations found within the 

surface water may represent conditions that exist Station-wide. Figure 5-27 presents the inorganic 

elements detected at the SSA. 

- 
5.3.3.5 Sediment 

There were no reported concentrations of VOCs, pesticides, PCBs or nitramine compounds detected 

in the sediment samples collected from SSA 7. Positive detections of organic compounds are 

presented on Figure 5-28. Several SVOCs (PAHs) were detected A07SDOl-OID. This sample is 

located upstream from the Rocket Plant and may not be related to past operations at the SSA. 

SVOCs detected at the other sampling locations include phthalates, which are common blank 

contaminants. These phthalates, however, were detected at concentrations greater than detected in 

the different types of blanks collected for this investigation. The presence of phthalates in sediment 

samples is not expected to be due to site operations at SSA 7. They are more likely the result of 

sampling equipment (sediment samples, gloves, etc.). 

The highest concentrations of inorganics were reported in the furthest downstream sample, 

A07SDO 1. All of the concentrations except selenium and thallium were below the maximum 

detected off-Station sediment samples collected in tidal freshwater streams. Selenium was detected 

slightly above the off-Station sediment sample concentrations. Thallium was not detected in the 

off-Station background samples but was detected just above detection limits at SSA 7. The 
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inorganic concentrations found within the sediment may represent conditions that exist Station-wide. 

Figure 5-29 presents the inorganic elements detected at the SSA. 

5.3.4 SSA 15 - Sewage Treatment Plant #l/Sludge Drying Beds and Discharge Area 

Detected organic and inorganic elements reported for the surface soil collected from SSA 15 are 

graphically presented on Figures 5-30 and 5-3 1, respectively. Subsurface soil results are presented 

on Figures 5-32 and 5-33. Groundwater analytical results are presented on Figures 5-34 and 5-35. 

Detected organic and inorganic elements reported in the surface water samples are presented on 

Figures 5-36 and 5-37. Sediment results are presented on Figures 5-38 and 5-39. 

5.3.4.1 Surface Soil 

There were no VOCs reported above the method detection limits in any of the surface soil samples 

collected from the SSA. Of the five surface soil samples collected at SSA 15, two samples, 

(A 15SSO2-00 and Al 55505-00), reported any detectable concentrations of SVOCs (Figure 5-30). 

These sample stations are located at the southern portion of the SSA. The majority of these SVOCs 

are phthalates. The phthalates are most likely due to laboratory or sampling procedure 

contamination. The remaining stations did not report any SVOCs above the laboratory detection 

limits. 

Trace amounts of pesticides were detected at each sampling station. The sample collected at 

A15SS02-00 reported the highest number of detections as well as the highest concentrations. 

Sample Al 5SSO3-00 reported the second highest number of detections. A 15SSO3 is situated along 

the southern perimeter of the SSA. The detection of pesticides at A15SS02 is most likely related 

to the Station-wide use of pesticides. There were no PCBs or nitramine compounds reported above 

the laboratory detection limits in any of the samples. 

Inorganics were detected at each of the surface soil sampling locations (Figure 5-3 1). In general, 

the detected inorganics are not present in a discemable pattern that would indicate that their presence 

is attributable to a contaminant source. 

5-29 



5.3.4.2 Subsurface Soil 

Of the subsurface soil analyzed for VOCs, only one sample, A15SBOl-03, reported a detectable 

concentration of acetone. This sample was collected from a boring located southeast of the SSA at 

a depth of 5- to 7-feet bgs (Figure 5-32). Although not found in any of the blanks collected in 

association with SSA 15, it was detected in a SSA 6 rinsate blank. It is thus likely that this 

compound is a laboratory artifact. 

Several SVOCs were detected in the subsurface samples collected during this investigation. The 

highest number of detections were observed at soil boring A15SB04 at a depth of l- to 3-feet bgs 

(Figure 5-32). Minor concentrations of SVOCs also were detected in samples collected from 

borings A15SB03 and Al 5SB02. The majority of these SVOCs are PAHs. PAHs are common in 

the environment. These compounds are produced from the combustion of hydrocarbon fuels. The 

presence of these compounds may be attributable to automobile exhaust or some other 

anthropogenic activity. 

The uppermost sample from A15SB02 (depth of l- to 3-feet bgs) exhibited the greatest number of 

pesticide detections of the subsurface samples. Sample A15SB03-01 (from a depth of l- to 3-feet 

bgs) also exhibited detectable concentrations of pesticides (Figure 5-32). As with the surface soil 

samples, these detections are likely attributable to the historical Station-wide use of pesticides. 

Inorganics were detected in each subsurface soil sample (Figure 5-33). In general, the detected 

inorganics are not present in a discernable pattern that would indicate that their presence is 

attributable to a contaminant source. 

5.3.4.3 Groundwater 

VOCs were detected in shallow groundwater at SSA 15 (Figure 5-34). Detected VOCs 

include: 1 ,1-dichloroethane, 1 ,I-dichloroethene, 1,l ,l -trichloroethane, trichloroethene and cis 

1 ,Zdichloroethene and ethylbenzene. 

Total VOC concentrations are highest in samples collected at the western boundary and in the center 

of the SSA. Total VOC concentrations decrease in the direction of groundwater flow (east). It thus 
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appears that shallow groundwater has been impacted by site operations at SSA 15. There were no 

SVOCs reported in the groundwater samples above the method detection limits. 

Relatively low concentrations of pesticides were detected in two of the groundwater samples; 

A15HP02 and A15HP04 (Figure 5-34). Pesticides were not detected in the remaining two samples. 

This is likely the result of pesticide-contaminated surface soil particles falling into the borehole and 

being entrained in the groundwater sample. There were no reported concentrations of PCBs above 

the method detection limits in any of the groundwater samples. 

Total inorganic concentrations were highest in the groundwater sample collected from A15HP03 

followed by AlSHPOl and A15HP02 (Figure 5-35). Although some compounds reported higher 

concentrations when compared to background conditions, their difference was within an order of 

magnitude. Dissolved inorganic concentrations were generally within the limits of background 

conditions. These observations suggest that groundwater at the SSA has not been impacted by 

inorganic contamination. 

5.3.4.4 uface Water 

The downstream surface water sample (A15SW02-01) was the only sample to exhibit detectable 

concentrations of VOCs (Figure 5-36). The compounds detected in the surface water sample also 

were detected in two of the groundwater samples. Vinyl chloride is a degradation product of the 

compounds detected in shallow groundwater. It thus appears that VOC contaminants in shallow 

groundwater are discharging to surface water in this area. There were no SVOCs, pesticides, PCBs 

or nitramine compounds reported above the method detection limits for either surface water sample. 

The downstream sample, Al 5SWO2-0 1, exhibited generally higher total inorganic concentrations 

than the upstream sample (Figure 5-37). This occurrence is most likely due to the transport of 

sediments in the downstream direction. In general, total inorganic concentrations were at or below 

the background fresh water stream concentrations. 
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5.3.4.5 Sediment 

Trace amounts of VOCs were detected in sediment samples collected from SSA 15 (Figure 5-38). 

The higher concentrations of VOCs were detected in the deeper sediment samples (depth of 4- to 

g-inches). Similar contaminants were detected in groundwater and surface water samples. VOC 

contaminants in the sediment are likely the result of VOC contaminated groundwater discharge. 

PAHs are present in the downstream samples. These may be the result of automobile exhaust, site 

runoff, or some other anthropogenic activity. 

Low levels of pesticides were detected in each of the sediment samples collected. The highest 

concentrations were reported in sample Al 5SD02-01 which is the uppermost sample in the 

downstream position (Figure 5-38). These detections are believed to be a result of surface runoff 

from the SSA. However, their low concentrations do not suggest that the sediment has been 

significantly impacted by pesticide contamination. There were no PCB or nitramine compounds 

reported above the laboratory detections limits for any of the sediment samples. 

- 
Inorganic concentrations were observed to be highest in the two surface sediment samples (depth 

of 0- to 4-inches) and decrease with depth. The concentrations of the on-site samples were generally 

within the limits of the concentrations of the background samples (Figure 5-39). 
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SECTION 5.0 TABLES 



TABLE 5-l 

SUMMARY OF ORGANIC BLANK CONTAMINANT RESULTS 
SSAs 1,6,7 AND 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

SSA 1 
Constituents 

Maximum 
Concentration 

Detected in Blank 
bcie) 

Type of Blank Concentration for 
with Maximum Comparison(‘) 
Detected Value (Aqueous-ugL) 

Concentration for 
Comparison(*) 
(Solid-ug/kg) 

vocs: 
Acetone I 27,000 I I 270,000 I 891,000 
Chloroform 4 Rinsate Blank 20 660 
Methylene Chloride 23 Rinsate Blank 230 7,590 
1,2-Dichloroethane 1J Trip Blank 5 165 
2-Butanone 1OJ OHMRIN-04 100 3,300 
Xylenes (Total) 65 OHMRIN-03 30 990 
Ethylbenzene 1J OHMTB-03A 5 165 
Styrene 1J OHMTB-03A 5 165 
l-1.2.2-Tetrachloroethane 1J OHMFB-0 1 5 165 , , , 
Chlorobenzene 1J OHMFB-0 1 5 165 
Toluene 0.9J FBDI 9 297 

svocs: 
Di-n-butylphthalate 

Bis f2 ethvlhexvl)-uhthalate 

9J Rinsate Blank 90 2970 

9J R&ate Blank 90 2970 

SSA 6 
Constituents 

vocs: 
Acetone 

Maximum Type of Blank Concentration for Concentration for 
Concentration Detected with Maximum Comparison(‘) Comparison(*) 

in Blank (l&E) Detected Value (Aqueous-ug/L) (Solid-&kg) 

9J Rinsate Blank 90 2,970 

Chloroform 7 
I I 

1 Rinsate Blank 1 
I 

35 1,155 
1,2-Dichloroethane 0.6J Trip Blank 3 99 
Methylene Chloride 38D Rinsate Blank 380 12,540 
l,l, 1 -Trichloroethane 18 Rinsate Blank 90 2,970 

Isvocs: I I I I I 
Diethylphthalate 9J Rinsate Blank 90 2,970 
bis(2-ethylhexyl)phthalate 1J Rinsate Blank 10 330 
Di-n-butylphthalate 7J Rinsate Blank 70 2,3 10 

Pesticides: 
Aldrin 0.0225 ” Rinsate Blank 0.11 3.63 

(I) Concentration is five or ten times (for common laboratory blank contaminants) the maximum detected 
concentration in a blank. 

(*) Concentration is five or ten times the maximum detected concentration in a blank; converted to pg!kg. 



TABLE 5-l (Continued) 

SUMMARY OF ORGANIC BLANK CONTAMINANT RESULTS 
SSAs 1,6,7 AND 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

SSA7 
Constituents 

Maximum 
Concentration 

Detected in Blank 
(I.@) 

Toluene 

svocs: 
Di-n-butvlohthalate 

1 

9J 

L 

SSA15 
Constituents 

Maximum 
Concentration 

Detected in Blank 
fufa) 

vocs: 
Chloroform I 6 Rinsate Blank 

Methylene Chloride 

svocs: 
Di-n-butylphthalate 

3 

11 

Bis(2-ethylhexyl)phthalate 1 25 Rinsate Blank 

Nitramines: 
2,4,6-TNT 0.84 Rinsate Blank 

Type of Blank Concentration for Concentration for 
with Maximum Comparison(‘) Comparison(*) 
Detected Value (Aqueous&L) (Solid-&kg) 

Rinsate Blank 30 990 

Rinsate Blank 300 9,900 

Rinsate Blank 10 330 

Rinsate Blank 90 2,970 

Type of Blank 
with Maximum 
Detected Value 

Rinsate Blank 

Rinsate Blank 

I 138.6 I 

(I) Concentration is five or ten times (for common laboratory blank contaminants) the maximum detected 
concentration in a blank. 

(*) Concentration is five or ten times the maximum detected concentration in a blank; converted to &kg. 



TABLE 5-l (Continued) 

SUMMARY OF ORGANIC BLANK CONTAMINANT RESULTS 
SSAs 1,6,7 AND 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Concentration Concentration for 

(I) Concentration is five or ten times (for common laboratory blank contaminants) the maximum detected 
concentration in a blank. 

(*) Concentration is five or ten times the maximum detected concentration in a blank; converted to @kg. 



TABLE 5-1A 

LIST OF CARCINOGENIC AND NON CARCINOGENIC 
POLYCYCLIC AROMATIC HYDROCARBONS 

Carcinogens (I) Non-carcinogens (I) 

Benzo (a) anthracene I Acenaphthene 

Benzo (b) flouranthene I Acenaphthylene 

Benzo (k) flouranthene I Anthracene 

Benzo (a) pyrene 

Carbazole 

Benzo(g,h,i) perylene 

Flouranthene 

Chrysene I Flourene 

Diebenzo (a,h) anthracene I Naphthalene 

Indeno (1,2,3-cd) pyrene I Phenanthrene 

I Pyrene 

Notes: 
(1) Polycyclic aromatic hydrocarbon classification from USEPA Region III Risk-Based 

Concentration Summary Table, October ,1995 



Location 
Sample Date 
Units 

Methytene chloride 
Carbon Disultide 
Chlorofon 
Trichlroethytene 
Benzene 
Methyt-isobutyl ketone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Styrene 

A01 SSO6-C6 
ll/OZB4 
UG/KG 

88 18 B 
8U 25 u 
8U 25 u 
6U 25U 
6U 25 u 

12 u 5OU 
6U 25 u 
6U 7 

47 J 12 J 
6U 78 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

A01 SSO7-00 A01 SSO8-00 A01 SSO9-00 
11/02/94 11/02/94 11/02/94 
UG/KG UG/KG UGIKG 

8B 
6U 
6U 
6U 
6U 

12 UJ 
6 UJ 
6 UJ 
6 UJ 
6 UJ 

UGlKG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
L-biisedlow 

U-notdetected 
UJ - reported quantitation limtt k qualifti as estimated 

UL - no( detected, biased kw 

26 B 
22U 
22U 
22U 
22U 
43U 
22U 
22U 
22 UJ 
22U 

AOlSSlO-00 
11/02/94 
UG/KG 

208 6B 
22U 5u 
22U 5u 
22U 5u 
22U 5u 
45U 11 u 
22U 5u 
22U 5u 
12 J 5 UJ 
22U 5u 

AOlSS11-00 
11102tQ4 
UG/KG 

07/05/95 I A01 SSVH.WK4 1 



Location 
Sample Date 
Units 

Methyiene chloride 
Carbon DisulWe 
Chloroform 
Trichlroethylene 
Benzene 
Methyl-&-butyi ketone 
Tetrachloroethene 
1 ,1,2,2-Tetrachlwoethane 
Toluene 
Styrene 

A01 SS12-00 
11/02/94 
UGIKG 

368 
30U 
30U 
30U 
30U 
61 U 
30U 
30U 

220J 
30U 

TABLE 63 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOlSS13-00 AOlSS14-06 AOlSSl5-00 
11/02/94 1 l/02/94 34641 
UGlKG UGIKG UGIKG 

27 B 6B 
26 U 5u 
26 U 5u 
26 U 5u 
26 U 5u 
56U 10 u 
28 U 5u 
28 U 5u 
16 J 38 
28 U 5u 

UG/KG - microgram per kilogram 
B - anatyte de&ted in associated blank(s) 

J - estimated 
L-biasedlow 

U-notdetected 
UJ - reported quantiiation limit is qualified as estimated 

UL - not detected, biased low 

208 78 25 B 
6U 5u 6U 
8U 5u 6U 
3J 5u 35 
6U 5u 6U 

11 u 11 u 12 u 
6U 5u 6U 
6U 5u 6U 
8 UJ 5 UJ 6 UJ 
6U 5u 6U 

AOOlSSl8-06 
34641 

L&/KG 

A01 SSl7-00 
34641 

UG/KG 

I 07/05/95 I A01 SSVH.WM 2 



Location 
Sample Date 
Units 

Methyiene chloride 
Carbon Disulfkte 
Chloroform 
Trichlroethylene 
Benzene 
Methyl-iso-butyl ketone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Styrene 

AOlSS18-00 
34641 

UG/KG 

14 B 8B 
7u 5u 
7u 5u 
3J 2J 
7u 5u 

14 u 11 u 
7u 5u 
7u 5u 
7 UJ 5u 
7u 5u 

TABLE 63 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOlSSlS-06 A01 SS20-00 A01 SS21-00 
llm4f93 11/02&l llnw94 

UGIKG UG/KG UC/KG 

6B 
26U 
26U 
26U 
26U 
51 u 
26U 

58 
26 UJ 
26U 

UG/KG - microgram per ktlogram 
B - analyte detected in associated blank(s) 

J - estimated 
L - biased low 

U - not detected 
UJ - reported quantiiation limit is qualifi as estlmated 

UL - not detected, biased kw 

58 38 
24 U 8U 
24 U 8U 
24 U 8U 
24 U 6U 
4QU 12 u 
24 U 8U 
24 U 8U 
24 UJ 28 
24 U 6U 

A01 SS22-00 
11nxYQ4 
UG/KG 

A01 SS23-00 
1vo2l94 
UGIKG 

8B 
26U 
26U 
26U 
26U 
52 U 
26 U 
26 U 
28 UJ 
26 U 

07/05/95 I A01 SSVH.WM 3 



Location 
Sample Date 
Units 

k&ethylene chloride 
Carbon Disulfde 
Chloroform 
Trichlroethylene 
Benzene 
Methyl-is+butyl ketone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Styrene 

A01 SS2460 
11102/94 
UG/KG 

48 15 B 
5u 34U 
5u 34U 
5u 34U 
5u 34U 

10 u 67 U 
5u 34U 
5u 34U 
5 UJ 81 J 
5u 34U 

TABLE 63 
SURFACE SOILS - POSlTtVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

A01 SS25-06 A01 SS26M) A01 SS27-00 
11102/94 11/02/94 1 l/02/94 
UGlKG UGIKG UGIKG 

28 38 
5u 5u 
5u 5u 
su 5u 
5u 5u 

11 u 11 u 
5u 5u 
5u 5u 
5 UJ 5 UJ 
5u su 

UGIKG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

J - estimated 
L-biasedlow 

U - nat detected 
UJ - reported quantiiatii limit is qualifti as estimated 

UL - not detected, Biased tow 

A01 SS28-66 
11Kw94 
UG/KG 

58 17 B 
5u 2QU 
5u 29U 
5u 29U 
5u 29U 

10 u 58U 
5u 29U 
5u 29U 
5 UJ 21 J 
5u 29U 

A01 SS2B-06 
11/02/94 
UGIKG 

I 07iO5lQ5 I A01 SSVH.WK4 4 
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Location 
Sample Date 
Units 

Methyiene chloride 
Carbon Disulfide 
Chloroform 
Trichlroethylene 
Benzene 
Methyl-iso-butyi ketone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Styrene 

07/05/95 I A01 SSVH.WK4 

A01 SS30 -09 
11/02/94 
UG/KG 

28 U 12 B 
28 U 6U 
28 U 6U 
28 U 2J 
28 U 6U 
56U 11 u 
28 U 6U 
28 U 6U 

9B 38 
28 U 6U 

TABLE L-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS31-00 A01 SS32-09 A01 SS33-00 
1 l/02/94 lllO2l94 11/03/w 
UGIKG UG/KG &/KG 

58 68 
23 U 5u 
23 U 5u 
23U 2J 
23U 5u 
45U 10 u 
23U su 
23U 5u 
23 UJ 48 
23 U 5u 

UG/KG - microgram per kilogram 
B - anaiyte detected in associated blank(s) 

J - estimated 
L-biasedtow 

U-notdetected 
UJ - reported quantiiatii limit is qualiii as estimated 

UL - not detected, biased low 

5 

A01 SS34-00 
34641 

N/KG 

5u 48 
5u 5u 
5u 5u 
5u 25 
5u 5u 

11 u 11 u 
5u 5u 
5u 5u 
5 UJ 20J 
5u 5u 

A01 SS35-G) 
11/03/94 
UG/KG 



Location 
Sample Date 
Units 

Methyiene chloride 
Carbon Disulfide 
Chloroform 
Trichlroethyiene 
Benzene 
Methyl-iso-butyl ketone 
Tetrachloroethene 
1 ,1.2,2-Tetrachloroethane 
Toluene 
Styene 

A01 SS36-00 
11/03/w 
UGIKG 

78 
8U 
8U 
3J 
8U 

11 UJ 
6 UJ 
6 UJ 
6 UJ 
6 UJ 

TABLE S-2 
SURFACE SOILS - POSlTlVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS37-00 A01 SS38-00 A01 SS39-06 
11/03l94 11/03/94 11/03/94 
UGlKG UG/KG UG/KG 

150 L 
5 UL 
5 UL 
1L 
5 UL 

10 UL 
5 UL 
5 UL 
5 UL 
5 UL 

150 L 
6 UL 
6 UL 
3L 
6 UL 

12 UL 
6 UL 
8 UL 
6 UL 
6 UL 

UG/KG - microgram per kilogram 
B - anaiyte detected in associated btank(s) 

J - estimated 
L-biasedknv 

U - not detected 
UJ - reported quantiiation limit Is qualified as estimated 

UL - not detected, biased low 

87 B SB 68 
6 UL 5u 8U 
6 UL 5u 6U 
2L 5u 2J 
6 UL 5u 6U 

11 UL 11 u 13 u 
6 UL 5u 6U 
6 UL 5u 6U 
6 UL 5u 6U 
6 UL 5u 6U 

A01 SS40-06 
11/03/94 
UGIKG 

A01 SS41-00 
11/04!93 

UG/KG 

07lO5195 I A01 SSVH.WK4 6 



Location 
Sample Date 
Units 

Methytene chloride 
Carbon Disutfide 
Chloroform 
Trichlroethytene 
Benzene 
Methyl-iso-butyi ketone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Styene 

A01 SS42M) 
llm4/93 

UG/KG 

9B 88 10 B 
8U 7u 8U 
8U 1J 8U 
4J 2J 8U 
8U 1J 8U 
4J 13 u 11 u 
8 UJ 28 8U 
8 UJ 7u 8U 
8 UJ 28 8U 
8 UJ 7u 8U 

TABLE C-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

A01 SS43-96 A01 SS44-09 A01 SS4t5-09 
11 /w/93 111cw93 11/64/93 

UGlKG UGIKG UGlKG 

UGIKG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
L-biisedlow 

U - not detected 
UJ - reported quantiitton limit is qualified as estimated 

UL - not detected, biased tow 

88 12 B 11 B 
7u 8U 6U 
7u 8U 6U 
3J 8U 6U 
7u 8U 6U 

14 u 12 u 12 u 
7u 6U 6U 
7u 6U 6U 
28 1B 1B 
7u 6U 6U 

A01 SS46-W 
llKw93 

UGIKG 

A01 SS47-W 
lllw93 

UG/KG 

I 07/66/9!5 I A01 SSVH.WK4 7 
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Location 
Sample Date 
Units 

Methytene chloride 
Carbon Disulftie 
Chloroform 
Trichlroethyiene 
Benzene 
Methyl-iso-butyi ketone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Styrene 

A01 SS77-60 
llKwS3 

UG/KG 

16 B 7u 5U SB 
6U 7u 5U 6U 
6U 7u 5U 6U 
2J 35 1J 6U 
6U 7u 5U 6U 

12 u 15 UJ 11 u 13 u 
8U 7 UJ 5U 6U 
6U 7 UJ 5U 6U 
1B 7 UJ 5U 6U 
6U 7 UJ 5U 6U 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS78-00 A01 SS79-00 A01 SS80-00 
11/04/93 34641 11/04/S3 

UGIKG UGlKG UGlKG 

N/KG -microgram per kilogram 
B - anatyte detected in associated blank(s) 

J - estimated 
L-biasedlow 

U - not detected 
UJ - reported quantitation limit is qualifti as estimated 

UL - not detected, biased tow 

A01 SS86-M 
iim7m4 

UGIKG 

SU 28 
5U 6U 
5u 6U 
5U 6U 
SU 6U 

11 u 12 u 
28 48 
5u 6U 
5 UJ 6U 
5U 6U 

A01 SS95-00 
llHOlS4 
UGIKG 

O7lO5lS5 I A01 SSVH.WM 9 



Location 
Sample Date 
Units 

Methytene chloride 5u 48 58 38 78 38 
Carbon Disulfide 5u 5u 9 5u 5u 1J 
Chloroform 5u 5u 5u 5u 5u 5u 
Trichkoethytene 5u 5u 5u 5u 5u 5u 
Benzene 5U 5u 5u 5u 5u 5u 
Methyl-iso-butyi ketone 10 u 10 u 1 IO u 10 u 11 u 10 u 
Tetrachtoroethene 5u 5u 5u 5u 5u 5u 
1 ,1,2,2-Tetrachtoroethane 5u 5u 5u 5u 5U 5u 
Toluene 5u 48 28 5u 5U 1B 
Styrene 38 5u 5u 5u 5u 11 

07/05!95 I A01 SSVH.WK4 

A01 SS97-00 
12lo2l94 

UG/KG 

TABLE S-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SSSS-00 A01 SS99-00 A01SS100-09 
12lo2l94 12/02l94 12lo2l94 

UGIKG &i/KG UG/KG 

UG/KG - microgram per kilogram 
B - anaiyte detected In asscctated btank(s) 

J - estimated 
L-biasedlow 

U-notdetected 
UJ - reported quantiiatiin limit is qualified as estimated 

UL - not detected, biased low 

10 

A01 SSlO3A-00 
lZOSi94 

UGIKG 

AOlSS109-00 
12/12&l 

UGIKG 



Location 
Sample Date 
Units 

Methytene chloride 
Carbon Disulfide 
Chloroform 
Trichlroethytene 
Benzene 
Methyl-isobutyi ketone 
Tetrachlorwthene 
1 ,1,2,2-Tetrachtoroethane 
Toluene 
Styrene 

A01 SSl 1 O-00 
1202l94 

UG/KG 

8B 78 6B 8B 
6U 3J 5 UL 6U 
6U 5u 5 UL 6U 
8U 5u 5 UL 6U 
6U 5u 5 UL 6U 

12 u 11 u 1 I1 UL 12 u 
6U 5u 5 UL 6U 
8U 5u 5 UL 6U 
6U 1B 5 UL 6U 
7 5B 1B 6U 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01SS111-00 AOlSS112-00 AOlSS113-00 
12l13l94 12/13/94 12l14R34 

UG/KG UGIKG UG/KG 

UG/KG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
L-biasedlow 

U - not detected 
UJ - reported quantiiion limit is qualified as estimated 

UL - not detected, biased low 

07lOYSS I AOlSSVH.WK4 11 
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Location 
Sample Date 
Units 

Phenol 
1 &Dichtorobenzene 
2-Methytphenol 
P,T-oxybis( 1 -chloropropene) 
4-Methylphenol 
Naphthaiene 
2-Methylnaphthalene 
Acenaphthyiene 
Acenapthene 
Dibenzofuran 
2,4Dinitrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazote 
Fluoranthene 
Pyrene 
3,3-Dichiorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2ethythexyt)-phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-@pyrene 
Dibenzo(a,h)anthracene 

BenW,h,i)peryle~ 

A01 SSO6-00 
1 l/02/94 
UG/KG 

3SOU 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

45J 
17 J 

3SOU 
390 u 
120J 
390 u 
390 u 
390 u 
390 u 
130J 
120J 

87 J 
390 u 
390 u 
390 u 

TABLE 6-2 
SURFACE SOILS - POSlTlVE DETECTlON SUMMARY 

SEMNOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SSO7-00 A01 SSO8-00 
lllO2t94 11102/94 
UGIKG UGIKG 

380U 
380U 
3SOU 
3SOU 
350U 
35OU 
35OU 
35OU 
3SOU 
3SOU 
380U 
3SOU 
35OU 
380U 
380U 

5OJ 
51 J 

380U 
380U 
3SOU 
100 B 
48J 
24 J 

35Ot.l 
35OU 
35OU 
35OU 

81M) U 
8100 U 
8100 U 
8100 U 
8100 U 
8100 U 
8100 U 
1SOOJ 

880J 
8100 U 
8100 U 
8100 U 

15000 
3400J 
2900J 

72000 
8100 U 
74OOJ 

8100 U 
14000 
11000 

5100 J 
1300J 
8100 U 
8100 U 

A01 SSO9-00 
llnwS4 
UGIKG 

4300U 
4300U 
4300U 
4300U 
43WU 
4300U 
43OOt.J 
15OOJ 
43OOt.l 
4300U 
4300U 

55OJ 
4700 
24OOJ 

590 J 
13000 
1SOOO 

43SOU 
7ooo 

1SOOO 
4300U 

15000 
12000 
3000J 
1300J 
3100 J 

UG/KG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

J - estimated 
K - biased high 
U - not detected 

UJ - reported quantitation limit is qualified as estimated 

A01 SSlO-00 
11/02/94 
UGIKG 

390 u 
39oi.l 

47 J 
390 u 
3QDU 

42 J 
3SOlJ 
390 u 
170 J 
73J 

3QOU 
120J 

1200 
330J 
180 J 

1900 
3100 

390 u 
890 

1100 
2908 

1800J 
1400J 
1OOOJ 

280 J 
120J 
3305 

AOlSSll-00 
llm2i94 
UG/KG 

3SOU 
390 u 
390 u 
3SOU 
390 u 
3SOU 
390 u 
390 u 
390 u 
390 u 
390 u 
39oU 

67 J 
20J 

390 u 
93 J 

130J 
390 u 

57 J 
89J 

180 B 
18OJ 
390 UJ 

57 J 
390 UJ 
390 UJ 
390 UJ 

07/05/95 A01 SSSVH.WK4 1 



Location 
Sample Date 
Units 

Phenol 
1,4Dichloroiwuene 
2-Methylphenol 
2,2’-oxybis(l chloropropene) 
4-Methytphenol 
Naphthalene 
2-Methylnaphthalene 
Acenaphthytene 
Acenapthene 
Dibenzofuran 
2,4Dinitrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazoie 
Fluoranthene 
Pyrene 
3,3-Dichlorobewidine 
Benzo(a)anthracene 
Chtysene 
Bis(2&hyihexyt)-phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2&cd)pyrene 
Diberuo(a,h)anthracene 
Benzo(g,h,i)psrytene 

AOlSS12-W 
11/02#4 
UG/KG 

4100 u 
670 J 

4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
15OOJ 

440J 
4100 u 
2000J 
4200 
4100 u 
1200 J 
16WJ 
4100 u 
4100 UJ 
4100 UJ 
4100 UJ 
4100 UJ 
4100 UJ 
4100 UJ 

TABLE 6-2 
SURFACE SOILS -POSITIVE DETECTION SUMMARY 

SEMlVOlATlLE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SSl3-00 
11 IO2194 
UG/KG 

4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
15OOJ 

610 J 
4100 u 
4100 u 

726 J 
4200 
2000J 

610 J 
12660 
18000 
4100 u 
6100 

12000 
3800B 

16WOJ 
14000J 
8700 J 
3200J 

670 J 
3300J 

AOlSSl4-00 A01 SS15-00 
11/02l%l 
UGIKG 

1700 UJ 
1700 u 
1700 UJ 
1700 u 
1700 UJ 
1700 u 
1700 u 

840J 
1700 u 
1700 u 
1700 u 
1700 u 

300J 
870 J 
18OJ 

2400 
6300J 
1700 u 
2ooo 
3500 
1700 u 
8000J 
60WJ 
3000J 
1700 UJ 
1700 UJ 
1700 UJ 

UGIKG - microgram per kilogram 
B - anaiyte detected in associated Mank(s) 

J - estimated 
K - biased high 
U - not detected 

UJ - reported quantitatii limit is qualified as estimated 

34641 
UG/KG 

75OOu 
75OOu 
75Wu 
75Wu 
75Wu 
75OOu 
75Wu 
4600J 
75OOu 
75OOu 
75OOu 
75OOu 
75000 
4800J 
1100 J 

140W 

5300J 
2600J 
43WJ 

AWl SSl6-00 
34641 

UG/KG 

36OU 
360U 
360U 
360U 
360U 
360U 
360U 
340J 
360U 
360U 
360U 
360U 
230J 
260J 

48J 
1700 
25OOK 

36Ot.J 
1200 
1608 

240 B 
1600 
1WOJ 
1100 

390 
19oJ 
320 J 

A01 SS17-00 
34641 

UG/KG 

4000U 
4008U 
4WOU 
4000U 
4000U 
4000U 
4000U 
1300J 
4WOU 
4000U 
40WU 
4000U 
2000J 
1300J 
40WU 
8300 

12W0 
4OWU 
6200 

12ODO 
4000U 

14WO 
7600J 
7500 
2400J 

920 J 
1400J 

07/05/95 AOlSSSVH.WK4 2 



Location 
Sample Date 
Unks 

Phenol 
1,4Dichloroberuene 
2-Methyiphenol 
2,2’-oxybis(l chloropropene) 
4-Methylphenol 
Naphthalene 
2Methylnaphthalene 
Acenaphthyiene 
Acenapthene 
Dibenzofuran 
Z+Dinttrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2ethythexyi)phthatate 
Benzo(b)fluoranthene 
Benzo(k)ftuoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 

B~~d~,h,~WWw 

07lOSt96 AOlSSSVH.WK4 

AOlSS18-66 
34641 

UGIKG 

79 J 
480U 
480U 
480U 
700 
480U 
480U 

92 J 
480U 
480U 
480U 
480U 
380J 
110 J 
480U 
980 

1200 
480U 
45OJ 

loo0 
3308 

1400J 
820 J 
SSOJ 
170 J 
480 UJ 
170 J 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

SEWVOlATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOlSS19-W 
11 lO4i93 

UGIKG 

360U 
360U 
36OU 
360U 
360U 
360U 
360U 
1WJ 

80J 
360U 
36Ot.l 

61 J 
680 
15OJ 
1WJ 

2800 
2700 

36OU 
620 

1700 
3608 
380U 

1406 
1000 

330J 
140J 
360 

A01 SS20-W 
iim2m4 
UGlKG 

360U 
360U 
36OU 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
36OU 
360U 
360U 
360U 
380 UJ 
360 UJ 
360 UJ 
380 UJ 
380 UJ 
380 UJ 

A01 SS21-00 
iim2m4 
UGlKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

72 J 
370 u 
370 u 
370 u 
370 u 
2OOJ 

38J 
4SJ 

450 
820 
370 u 
180J 
360J 

658 
4905 
SOOJ 
249 J 
370 UJ 
370 UJ 
370 UJ 

UG/KG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
K - biased high 
U - not detected 

UJ - reported quantitatii limit h qualified as estimated 

3 

A01 SS22-W 
11102l94 
UG/KG 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
240J 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 

A01 SS23-00 
1 l/02/94 
UGIKG 

79 J 
380U 
380U 
380U 

1300 
380U 
380U 
130J 
380U 
380U 
380U 
380U 
350 J 
280 J 

71 J 
1306 
34w 

44J 
860 

1600 
2608 

3000J 
2SOOJ 
1200J 

320 J 
140J 
3405 



Location A01 SS24-Otl A01 SS25-08 A01 SS2B-00 A01 SS27-08 A01 SS28-W A01 SS29-00 
Sample Date lllO2iS4 1 llO2EJ4 iim2m4 11/02/M 11/02&4 lllO2M 
Units UGIKG UGlKG UG/KG UGlKG UG/KG UGIKG 

Phenol 350U 
1 &Dichiorobenzene 350 u 
P-Methyfphenol 350U 
2,2’-oxybis( 1 chloropropene) 350 u 
4-Methytphenoi 350U 
Naphthalene 350 u 
2Methytnaphthalene 350U 
Acenaphthytene 97 J 
Acenapthene 350 u 
Dibenzofuran 350 u 
2+Dinitrotoluene 350 u 
Fluorene 350 u 
Phenanthrene 83 J 
Anthracene 1WJ 
Carbazoie 350 u 
Fluoranthene 420 
Pyrene 1508 
3,3Dichlorobenzktine 350 u 
Benzo(a)anthracene 370 
Chrysene 780 
Bis(2ethythexyt)phthalate 370 B 
Benzo(b)fluoranthene 1100 J 
Benzo(k)fluoranthene 880J 
Beruo(a)pyrene 550 J 
Indeno(l,2,3-cd)pyrene 150J 
Dibenzo(a,h)anthracene 350 UJ 
Benzo(g,h,i)perytene 180J 

07/05/95 AOlSSSVH.WM 4 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

9300u 
9300u 
93wu 
20WJ 
9300u 
1800J 
18WJ 
4700 J 
9300u 
23WJ 
93wu 
9300u 

9300 
27000 
63000 
24000B 
4W8OJ 
3fXIOOJ 
28000J 

110000 J 
53000J 

1OOWOJ 

350 u 380U 358U 400U 
350U 360 u 350 u 4OOU 
350 u 380U 358U 400U 
350U 380U 350U 4OOU 
350U 380U 350U 400U 
350 u 380U 350 u 4QOU 
350 u 380U 350 u 400U 
350 u 380U 350 u 4OOU 
350 u 380U 350 u 4OOU 
350 u 380U 350 u 400U 
350 u 380U 350 u 400U 
350 u 380U 350 u 400U 
350 u 380 u 350 u 400U 
350 u 380U 350 u 400U 
350 u 380U 350 u 400U 

485 380U 350 u 4ooU 
585 380U 350 u 400U 

350 u 380U 350U 400U 
350U 380U 350 u 400U 
350U 38OU 350U 4OOU 
35Ot.f 2800B 110 B 1100 B 

51 J 380U 350U 400U 
51 J 380U 350U 400U 
38J 380U 350 u 400U 

350U 380U 350 u 400U 
350 u 380U 350 u 400U 
350U 380U 35oU 400U 

UGlKG - microgram per kilogram 
B - anaiyte detected in associated blank(s) 

J - estimated 
K - biased hiih 
U-notdetected 

UJ - reported quantiitn limit is quatifti as estimated 



Location 
Sample Date 
Units 

Phenol 3SOU 330 u 2700 U 340U 370 u 3SOU 
1 +Dichlorobenzene 3SOU 330U 2700 U 340U 370 u 3SOU 
2-Methylphenol 3SOU 330U 2700 U 34OU 370 u 36OU 
2,2’-oxybis(lchtoropropene) 3SOU 330U 2700 U 340U 370 u 3SOU 
4Methyiphenol 3SOU 405 2700 U 340U 370 u 3SOU 
Naphthalens 3SOU 330U 3SOJ 340U 370 u 3SOU 
2-Methyinaphthatene 110 J 330 u 2700 U 340U 370 u 360U 
Acenaphthyiene 3SOU 330U 3ooo 72 J 370 u 36OU 
Acenapthene 3SOU 330U 2700 U 340U 370 u 36OU 
Dibenzofuran SOJ 330 u 280 J 340U 370 u 3SOU 
2,CDinitrotoluene 3SOU 330U 2700 U 340U 370 u 3SOU 
Fluorene 3SOU 330 u 3805 340U 370 u 360U 
Phenanthrene 3805 330 u 4700 43J 370 u 360U 
Anthracene 71 J 330 u 3100 71 J 370 u 3SOU 
Carbazote 3SOU 330U SSOJ 34OU 370 u 3SOU 
Fluoranthene 450 43J 14000 440 370 u 3SOU 
Pyrene 1000 505 26000 850 370 u 3SOU 
3,3Dichlorobenzidine 3SOU 330U 2700 U 340U 370 u 36OU 
Benzo(a)anthracene 270 J 28 J 1SOOtl 310 J 370 u 36oU 
Chtysene 34OJ 37 J 23000 450 370 u 36OU 
Bis(2ethyfhexyt)-phthalate 270 B 458 650 B 340U 468 4008 
Benzo(b)fluoranthene 6OOJ 62 J 31000 J 760 370 u 3SOU 
Benzo(k)fiuoranthene 380 UJ 330U 31000 J 440J 370 u 3SOU 
Benzo(a)pyrene 320J 330 u 20000J 270 J 370 u 3SOU 
Indeno(l,2,3cd)pyrene 380 UJ 330 u 6OOOJ 91 J 370 u 3SOU 
Dibenzo(a,h)anthracene 380 UJ 330U 3000J 340U 370 u 3SOU 
Benzo(g,h,i)perylene 380 UJ 330U 53OOOJ SOJ 370 u 3SOU 

A01 SS30 -00 
lllO2EJ4 
UGlKG 

TABLE 6-2 
SURFACE SOILS - POSlllVE DETECTION SUMMARY 

SEMIVOlATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

A01 SS31-00 
11/02/94 
UGIKG 

A01 SS32-00 
11/02194 
UGIKG 

A01 SS33-00 
11 lO3ig4 
UGlKG 

UGlKG - microgram per kilogram 
B - anatyte detected in associated btank(s) 

J - estimated 
K - biased high 
U - not detected 

UJ - reported quantiiation limit is qualified as estimated 

A01 SS34-00 
34641 

&/KG 

A01 SS35-00 
11103/94 
UGIKG 

07/05/95 A01 SSSvH.WK4 5 



Location 
Sample Date 
Units 

Phenol 
1 +Dichlorobenzene 
2-Methytphenol 
2,2’-oxybis( 1 chloropropene) 
4-Methytphenol 
Naphthalene 
2-Methytnaphthalene 
Acenaphthytene 
Acenapthene 
Dibenzofuran 
P+Dinttrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazote 
Fluoranthene 

Pyrme 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 

CWm 
Bis(2ethythekyt)-phthatate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenzo(a,h)anthracene 

B=Wahi)perylene 

07iOSlQ5 AOlSSSVH.WK4 

A01 SS3S-00 
11/03/w 
UGIKG 

390 u 
390 u 
39ot.f 
390 u 
390 u 
390 u 
3WU 
390 u 
390 u 
390 u 
390 u 
390 u 

39 J 
7J 

390 u 
40J 

390 u 
3Wt.f 
3tIOU 

S4J 
6308 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

TABLE 6-2 
SURFACE SOILS - POSITNE DETECTION SUMMARY 

SEMIVOlATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS37Ml 
11/03Jg4 
UG/KG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

SSJ 
370 u 
370 u 

69J 
370 u 
140J 
64J 

370 u 
500 
800 
370 u 
410 
!%I 
730 B 
910 J 
370 UJ 
3SOJ 
110 J 
370 UJ 
1WJ 

A01 SS3S-W 
11/03/94 
UG/KG 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
250 J 
410 u 
410 u 
430 
410 u 
140J 
1SOJ 
410 u 

1900 
4400 

410 u 
1400 
l&Xl 

270 B 
4700 J 
2200J 
19ooJ 
3SOJ 
1SOJ 
390 J 

A01 SS39M1 
1 l/03/94 
UG/KG 

390 u 
390 u 
390 u 
390 u 
3gOt.l 
390 u 
390 u 
390 u 
3gOU 
39oU 
390 u 
390 u 
390 u 
390 u 
390 u 
39oU 
3gOU 
3gOU 
390 u 
390 u 
420 B 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

UG/KG - microgram per kilogram 
B - anatyte detected in associated btank(s) 

J - estimated 
K - biased high 
U-notdetected 

UJ - reported quantitaticn limit is quatiii as estimated 

6 

A01 SS4O-W 
iim3m4 
t&/KG 

3SOU 
380U 
3SOt.f 
380U 
3SOU 
38OU 
3SOU 
3SOU 
3SOU 
380U 
3SOU 
38OU 
38OU 
3SOU 
380U 
380U 
3wlU 
38OU 
3SOU 
3SOU 
720 B 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 

A01 SS41-00 
llnwt93 

UGIKG 

430U 
43OU 
430U 
43OU 
430U 
430U 
430U 
4300 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 



Location 
Sample Date 
Units 

Phenol 
1 ,QDichlorobenzene 
2-Methytphenol 
2,2’-oxybis(l chloropropene) 
QMethylphenol 
Naphthalene 
ZMethyinaphthalene 
Acenaphthylene 
Acenapthene 
Dibenzofuran 
2+Dinitrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 

Pyrem 
3,3Diihiorobetuidine 
Benzo(a)anthracene 
Chrysene 
Bis(2ethylhexyl)-phthaiate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perytene 

I 07/05/95 A01 SSSVH.WK4 

A01 SS42-00 
lli94/93 

UG/KG 

550 u 
550 u 
550 u 
550 u 
550 u 
550 u 
550 u 
100 J 
550 u 
550 u 
550 u 
SSOU 

775 
5SOU 
SSOU 
490J 

1800J 
550 UJ 
400J 
4805 
620 B 

1100 J 
550 UJ 
390 J 
550 UJ 
550 UJ 
550 UJ 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS43-00 
11/04/93 

UGIKG 

480U 
48OU 
480U 
480U 
480U 
480U 
480U 
480U 
480U 
480U 
480U 
480U 
48OU 
480U 
480U 
480U 
480U 
4SOU 
480U 
480U 
480U 
480U 
480U 
480U 
480U 
480 u 
480U 

A01 SS44-00 
11/04/93 

UGlKG 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
380 u 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
38OU 
380U 
380U 
380U 
140 B 
380U 
380U 
380 u 
380U 
380U 
380U 

A01 SS45-00 
11/04/93 

UGIKG 

480U 
480t.f 
480U 
480U 
480U 
480U 
48OU 
48OU 
480U 
480U 
480U 
480U 
480U 
480U 
480U 
48OU 
480U 
480U 
480U 
480U 
180 B 
480U 
480U 
480U 
48OU 
480U 
480U 

UGlKG - microgram per kilogram 
B - analyte detected in associated btank(s) 

J - estimated 
K - biased high 
U - not detected 

UJ - reported quantiiion limit is qualifti as estimated 

7 

A01 SS48-00 
11/04/93 

UG/KG 

390U 
390U 
398t.i 
390 u 
399U 
399U 
390 u 
390 u 
390 u 
390 u 
390 u 
399U 
390 u 
390 u 
390 u 
390 u 
390 u 
390U 
399U 
390U 
470 B 
399U 
390 u 
390 u 
390 u 
390U 
399U 

A01 SS47-W 
1 l/04/93 

UGIKG 

20WU 
2000u 
2000U 
2WOU 
2000U 
20WU 
2WOU 
1100 J 
2WOU 
2000U 
2000U 
2000U 
1200J 
1100 J 

310 J 
8ow 

130W 
20WU 
3900 
9300 

470 B 
19OWJ 
11000 J 

8100 J 
1800J 
830J 

22WJ 



TABLE 6-2 
SURFACE SOILS - POSlTlVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sample Date 
Units 

Phenol 
1,4Dichlorobenzene 
2-Methylphenol 
2,2-oxybis(l thloropropene) 
4Methytphenol 
Naphthalene 
2Methylnaphthalene 
Acenaphthyiene 
Acenapthene 
Dibetuofuran 
2,4-Dinitrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2ethythexyi)-phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perytene 

07/05l% A01 SSSVH.WM 

A01 SS49M) 
11/07/94 

UG/KG 

330U 
330 u 
330U 
330U 
330 u 
330 u 
330 u 
330 u 
330U 
330U 
330 u 
330 u 
330U 
330 u 
330 u 
330 u 
330 u 
330 u 
330U 
330U 
330U 
330 u 
330 u 
330 u 
330 u 
330 u 
33SU 

A01 SS50-00 A01 SS51-00 A01 SS52-00 
11107lg4 11 lO7lg4 

UGIKG UGIKG 

330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330U 
330U 
330U 
330 u 
330 u 
330 u 
330 u 
330 u 

78 B 
330U 
330 u 
330 u 
330 u 
330 u 
330U 

330 u 
330 u 
330 u 
330 u 
330 u 
330U 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
33OU 
330 u 
330U 
330 u 
330U 
330U 
330U 
130B 
330 u 
330 u 
330 u 
330 u 
330U 
330 u 

UG/KG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
K-biasedhigh 
U - not detected 

UJ - reported quantitation limit is qualified as estimated 
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11 lO7lw 
UGIKG 

330 u 
330 u 
330 u 
330U 
330 u 
330U 
330U 
330 u 
330U 
330 u 
330 u 
330 u 
330U 
330 u 
330U 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 

A01 SS53-00 
iim7m4 

UG/KG 

330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330U 
330 u 
330 u 
330 u 

45J 
330 u 
330 u 

78 J 
SSJ 

330 u 
445 
5SJ 

330 u 
39 J 
55J 
43J 

330 u 
330 u 
330 u 

A01 SS54-00 
11107/94 

UG/KG 

330U 
330U 
330U 
330U 
33OU 
33oU 
330 u 
330 u 
330U 
330 u 
330 u 
330 u 
330U 
330U 
330 u 
330 u 
330 u 
330 u 
330 u 
330 u 
330U 
330 u 
330 u 
330 u 
330U 
330 u 
330U 



Location 
Sample Date 
Units 

Phenol 
1 ,QDichlorobenzene 
2Methylphenol 
2,2’-oxybis(l -chforopropene) 
QMethytphenol 
Naphthalene 
2-Methyinaphthalene 
Acenaphthylene 
Acenapthene 
Diberuofuran 
2,4Dinitrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthens 

Pyrem 
3,3Dichlorobenzidine 
Benzo(a)anthracene 
Chtysene 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fktoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenzo(a,h)anthracene 

BenWah,i)perylene 

A01 SS77-09 
11/04/93 

UGlKG 

3SOt.J SOOU 
3SOU 59OU 
3SOU 5ooU 
3SOU 5OOU 
380U 180 J 
3SOU SOOU 
380U 5OOU 

9SJ 240 J 
3SOU SOOU 
380U SOOU 
3SOU SOOU 
3SOU 5OOU 
2SOJ 370 J 
100 J 2205 

SOJ 78 J 
970 2ooo 

1209 3700 
3SOU 5OOt.i 
460 1100 

1300 2600 
4808 370 B 

2300 4900 
1409 2800 

900 1909 
270 J 410 J 
110 J 180 J 
300J 4605 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

SEMlVOLATlLE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS7&00 
11/04/93 

UG/KG 

A01 SS79-00 
34641 

UGlKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
110 B 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

A01 SSSO-OO 
11/04/93 

UGIKG 

430U 
430U 
430U 
430U 
430U 
430U 
43OU 
430U 
430U 
430U 
430U 
430U 
43OU 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
210 B 
430U 
430U 
430 u 
430U 
430U 
430U 

A01 SSSS-00 
11 io7l94 

L&/KG 

3SOU 
3SOU 
3SOt.J 
360U 
3SOU 
360U 
360U 
3SOU 
3SOU 
3SOU 
360 u 
3SOU 
360U 
3SOU 
3SOU 
360U 
3SOU 
360U 
3SOU 
360U 
3SOU 
380 UJ 
380 UJ 
360 UJ 
380 UJ 
380 UJ 
380 UJ 

A01 SS9S-00 
1111ol94 
UGIKG 

2300 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000U 
2000u 
2000u 
2000U 
2000U 
2000u 
2000u 
2WOu 
2000u 
20Wu 
2WOu 
2000U 
2000U 
2000U 
2000u 
2000u 
2000u 
2000U 
2000u 
20Wu 

UG/KG - microgam per kilogram 
B - anatyte detected in associated btank(s) 

J - estimated 
K - biased high 
U-notdetected 

UJ - reported quantitation limit is quatiied as estimated 

07/0!3/9!5 A01 SSSVH.WK4 9 



Location 
Sampie Date 
Units 

Phenol 
1 &Dichlorobenzene 
P-Methyiphenol 
2,2’-oxybis(lchloropropene) 
4Methylphenol 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenapthene 
Dibenzofuran 
2+Dinitrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethyihex-yt)-phthalate 
Benzo(b)fluoranthene 
Benzo(k)fiuoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

/ 07/05/95 AOlSSSVH.WK4 

A01 SS97-00 
12lo2l94 

UGlKG 

3SOU 
350 u 
350 u 
35Ot.l 

MJ 
350 u 
350 u 
350 u 
350 u 
350 u 
3SOt.t 
3SOU 
350U 
3SOU 
350 u 
3SOU 
350 u 
350 u 
350 u 
3SOU 
350 u 
350 u 
350U 
350 u 
39OU 
350 u 
3SOU 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS98-00 
12lo2l94 

UG/KG 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

295 
39 J 

350 u 
350 u 
350 u 
350 u 

69 J 
350 u 
3SOU 
350 u 
3SOU 
350 u 

A01 SS99-09 
12io2i94 

UG/KG 

380U 
380 u 
380 u 
380U 
380U 
380U 
380U 
380 u 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 

38J 
380U 
380 u 
380U 
380U 
380U 

A01 SS100-00 
12lo2@4 

UGIKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

UGlKG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
K - biased high 
U - not detected 

UJ - reported quantiitii limit is qualified as estimated 
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AOlSS103AM) 
12lO8I94 

UG/KG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

37 B 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

A01SS109-90 
12l12i94 

UGlKG 

350 u 
350 u 
350 u 
350 u 
35Ot.l 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
3SOU 
3scl u 
350 u 
350 u 
350 u 
350 u 
3SOU 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 



Location 
Sample Date 
Units 

Phenol 
1 &Dichlorobenzene 
2Methyiphenol 
2,2’-oxybis(i -chloropropene) 
4-Methylphenol 
Naphthaiene 
2-Methylnaphthalene 
Acenaphthylene 
Acenapthene 
Dibenzofuran 
2,QDinitrotoluene 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Fluoranthene 
Pyrene 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2&hythexyl)-phthalate 
Beruo(b)fluoranthene 
Beruo(k)tluoranthene 
Benzo(a)pyrene 
Indeno(l,2$cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perytene 

~ 07/OSiQS A01 SSSVH.WM 

AOlSSl10-00 
12ll2lQ4 

UGIKG 

420 u 
420 U 
420 u 
420 u 
420 u 
420 u 
420 U 
420 U 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 U 
420 u 
420 u 
420 u 

93 B 
420 u 
420 U 
420 U 
420 u 
420 u 
420 u 

TABLE L-2 
SURFACE SOILS -POSITIVE DETECTION SUMMARY 

SEMNOLATILE ORGANIC COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

AOlSSlll-00 
12/13&l 

UG/KG 

360U 
360U 
3BOU 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
3BOU 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360 u 
360U 
360U 
360 u 

AOlSSlI2-OQ 
12/13&l 

UGIKG 

360U 
360U 
360U 
36OU 
360U 
360U 
360U 
360U 
360U 
360U 
3BOU 
360U 
360U 
360U 
360U 
360U 
36OU 
360U 
360U 
3BOU 
36OU 
360U 
36OU 
360U 
360U 
360U 
360U 

A01 SS113-00 
12/14/Q4 

UGIKG 

380 u 
3SOU 
3SOU 
380U 
380U 
3QOU 
3BOU 
38OU 
380U 
380U 
3SOiJ 
3QOU 
380 u 
380U 
3SOU 
38OU 
380U 
3SOU 
3QOU 
380 u 
380U 
3SOU 
3SOU 
3SOU 
3SOU 
3QOU 
33OU 

UG/KG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

J - estimated 
K - biased high 
U - not detected 

UJ - reported quantiition limit ts qualifti as estimated 
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Location 
Sample Date 
Units 

Dieldrin 
4,4-DDE 
4,4-DDT 

I 07lOStgS I A01 SSPH.WK4 

A01 SSO8-DO 
11/02&l 
UG/KG 

20U 
ZOU 
20U 

TABLE S-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

PESTlClDE/PCB COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SSO7-00 A01 SSO8-00 A01 SSo9-00 
11102@4 11lozw llm2ig4 
UGlKG UG/KG UGlKG 

18 u 2OU 88 87 
18 U 2OU 22U MU 
18 U 2OU 35 2OU 

UG/KG - milligram per kilogram 
J - estimated 

U-notdetected 
UJ - reported quantitation limit is qualifti as a&mated 

1 

AOlSS10-00 
llKwg4 
UG/KG 

A01 SSl l-00 
iim2t94 
UG/KG 

2OU 
2OU 
2OU 



Location 
Sample Date 
Units 

Dialdrin 
4,4-DDE 
4,4-DDT 

07lO9Q5 I A01 SSPH.WK4 

A01 SSl2-00 
lllO2fQ4 
UGIKG 

20U 
11 J 
58 

TABLE 62 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

PESTlCIDE/PCB COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VlRGlNlA 

A01 SS13-00 AOlSS14-00 A01 SS15-00 
llm2l94 11102/94 34841 
UG/KG UG/KG UG/KG 

21 u 18 U 19 U 
21 u 18 U 19 U 
21 u 18 U 19 U 

UG/KG - milligram par kilogram 
J - estimated 

U-notdetected 
UJ - reported quantitation limit is qualifti as estimated 

2 

AOOlSSlS-00 
34641 

UGIKG 

18 U 
18 U 
18 U 

AOlSS17-00 
34641 

UGIKG 

21 u 
21 u 
21 u 



Location 
Sample Date 
Units 

Dieldrin 
4,4-DDE 
4,4DDT 

TABLE S-2 
SURFACE SOILS - POSITNE DETECTION SUMMARY 

PESTICIDEIPCB COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07/05/95 I A01 SSPH.WK4 

AOlSSl8-00 A01 SSl Q-00 A01 SS20-00 A01 SS21-00 A01 SS22-00 A01 SS23-00 
34641 11104tQ3 llnwQ4 11/02lQ4 llIOzQ4 11/02iQ4 

UGIKG UGIKG UGIKG UGIKG UG/KG UGIKG 

24 U 18 U 18 U 19 U 20U 19 U 
24 U 18 U 18 U 19 U 2OU 19 U 
24 U 18 U 18 U 19 U 20U 19 U 

UG/KG - milligram per kilogram 
J - estimated 

U - not detectad 
UJ - reportad quantitation limit is qualified as estimated 

3 



P 



Location 
Sample Date 
Units 

Dieldrin 
4,4-DDE 
4,4-DDT 

07/05/95 I A01 SSPH.WK4 

TABLE 6-2 
SURFACE SOILS - POSlTtVE DETECTION SUMMARY 

PESTICIDE/PCB COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS30 -00 A01 SS31-00 A01 SS32-00 A01 SS33-00 A01 SS34-00 A01 SS35-00 
lllO2i94 11/02!94 11/02/94 11lo3iQ4 34841 llKx994 
UGIKG UGIKG UG/KG UGIKG UGlKG UGlKG 

19 U 19 UJ 190 UJ 17 u 19 U 18 U 
19 U 19 UJ IQ0 UJ 17 u 19 U 18 U 
19 U 19 UJ 190 UJ 17 u 19 U 18 U 

UG/KG - milligram per kilogram 
J - estimated 

U - not detected 
UJ - reported quantitation limit is qualified as estimated 

5 



- 





3 



Location 
Sample Date 
Units 

Dieldrin 
4,4-DDE 
4+DDT 

O7lOSlQS I A01 SSPH.WK4 

A01 SS77-00 
11/04/Q3 

UG/KG 

19 U 
19 U 
19 U 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

PESTlClDE/PCB COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS78-00 A01 SS79-00 A01 SSBMX) 
11/04/93 34641 11/04/93 

UG/KG UG/KG UG/KG 

24 U 18 U 21 u 
24 U 18 U 21 u 
24 U 18 U 21 u 

UG/KG - milligram per kilogram 
J - estimated 

U - not detected 
UJ - reported quantiiion limit is qualifti as estimated 

9 

A01 SS86-00 
11 lO7l94 

UGlKG 

18 U 
18 U 
18 U 

A01 SSQ5OO 
1 lllOi94 
UGIKG 

20U 
20U 
20U 



Location 
Sample Date 
Units 

Dieldrin 
4,4-DDE 
4,4-DDT 

TABLE 6-2 
SURFACE SOILS -POSITIVE DETECTION SUMMARY 

PESTlClDE/PCB COMPOUNDS 
SSA-1 

NAVAL MAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

07KBQ!5 I A01 SSPH.WK4 

A01 SS97-00 
12lO2tQ4 

UG/KG 

17 u 
17 u 
17 u 

A01 S.SQ8-00 A01 SSQQ-OO A01SS100-00 
l2lO2lQ4 12/02/Q4 12lO2iQ4 

UGIKG UG/KG UG/KG 

18 U 18 U 19 U 
18 U 18 U 19 U 
18 U 18 U 19 U 

UG/KG - milligram per kilogram 
J - estimated 

U-nc$detectad 
UJ - repotted quantiiatiin limit is qualtfii as estimatad 

10 

A01 SS103A-00 
12lO6/94 

UG/KG 

19 U 
19 U 
19 U 

AOlSSlOQ-00 
12l12lQ4 

M/KG 

18 U 
18 U 
18 U 



Location 
Sample Data 
Units 

Dieldrin 
4,4-DDE 
4,4DDT 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

PESTlClDElPCB COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

07lOSlQ5 I A01 SSPH.WK4 

AOlSSl10-00 A01SS111-00 AOISS112-00 AOlSS113-00 
12l12lQ4 12ll3tQ4 12l13lQ4 12/14M 

UGlKG UGlKG UGIKG UGIKG 

21 u 18 U 18 U 19 U 
21 u 18 U 18 U 19 U 
21 u 18 U 18 U 19 U 

UG/KG - milligram per kilogram 
J - estimated 

U-notdetected 
UJ - repotted quantitation limit is qualifti as estimated 

11 



Location 
Sample Date 
Units 

1,3,!5-Trinitrobenzene 
1 ,SDinitrobenzene 
2,4,6-Trinitrotoluene 
2,QDinitrotoluene 

07lO5Mi I A01 SSEH.WK4 

A01 S.S#OO 
11Kw94 
%/KG 

220U 
270 U 
310 u 
220U 

TABLE I-2 
SURFACE SOILS -POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOi+VN, VIRGINIA 

A01 SSO7-00 A01 SSO8-00 A01 SSO9-00 
11/02/94 1 l/02/94 11/02/94 
UG/KG UG/KG UG/KG 

250 u 280 u 280 u 
300U 330U 330 u 
360U 390 u 390 u 
2SOU 280 u 280 u 

UG/KG - microgram per kilogram 
J - estimated 

U-notdetected 

1 

AOlSS10-00 
lIlO2w 
UG/KG 

210 u 
25OU 
290U 
210 u 

AOlSS11-00 
11/02l94 
UGlKG 

230U 
280 u 
330 u 
230U 



TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Location 
Sample Date 
Units 

1,3,!%Trinitrobenzene 
1 $Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 

07tOSIQS I A01 SSEH.WK4 

A01 SS12-00 
11/02/94 
UGIKG 

270 U 
330U 
380U 
270 U 

AOlSS13-00 AOlSS14-00 A01 SSlS-00 
lllOB94 11/02i94 34641 
UGIKG UGIKG UGlKG 

280 u 260U 230U 
330 u 310 u 280 u 
390 u 360U 320 u 
280 u 26oU 230 u 

UG/KG - microgram per kilogram 
J - estimated 

U - not detected 

2 

A001SS16-00 AOlSS17-00 
34641 34641 

UG/KG UGIKG 

220U 240 u 
270 U 290U 
310 u 340 u 
220U 240 u 



Location 
Sample Date 
Units 

1,3,5=rrinitrobenzene 
1 $Dinitrobenzene 
2,4,6Trinitrotduene 
2,4-Dinitrotoluene 

07/05/95 I A01 SSEH.WK4 

A01 SSI S-00 
3.4641 

UGIKG 

280 J 
430U 
5OOlJ 
350 u 

TABLE 6-2 
SURFACE SOILS - POSlTlVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SS19-00 A01 SS20-00 A01 SS21-00 
1 l/04/93 11/02/94 11102t94 

UG/KG UGIKG %/KG 

230U 230U 2SOU 
280 u 270 U 300U 
330U 320 u 340U 
230U 230U 2SOU 

UG/KG - microgram per kilogram 
J - estimated 

U - not date&d 

3 

A01 SS22-00 
lllw94 
UGIKG 

270 U 
320U 
370 u 
270 U 

A01 SS23-00 
lllO2l94 
UG/KG 

220U 
26OU 
310 u 
220U 



Location 
Sample Date 
Units 

1,3,5-Trinitrobenzene 
1 +Dinitrobenzene 
2,4,6Trinitrotoluene 
2,4Dinitrotoluene 

07lO995 I AOlSSEH.WK4 

TABLE S-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

A01 SS24-00 A01 SS2S-00 A01 SSZMX) A01 SS27-00 A01 SS28-00 A01 SS29-00 
11/02/94 lllO2i94 iim2m4 iim2m4 11/02/94 iim2m4 
UG/KG UGIKG UG/KG UGlKG UGlKG UG/KG 

250 u 330 u 260 u 220U 180 u 310 u 
300U 4DOU 310 u 270 U 220U 370 u 
35DU 470 u 360U 310 u 260U 430U 
2!5OU 330U 260U 220U 180 u 310 u 

UG/KG - microgram per kilogram 
J - estimated 

U - not detected 

4 



Location 
Sample Date 
Units 

1,3,5-Trinitrobenzen 
1 ,bDinitrobenzene 
2,4,8-Trinitrotoluene 
2&Dinitrotoluens 

07/05/9!5 I AOlSSEH.WK4 

TABLE S-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS30 -DO A01 SS31-00 A01 SS32M) A01 SS33-00 A01 SS34-00 A01 SS35-00 
lllO2l94 11/02l94 lllO2t94 iim3m-4 34641 11103/94 
UG/KG UGlKG UG/KG UG/KG UG/KG &/KG 

230U 2SOU 26oU 240 u 260U 230U 
280 u 300U 310 u 29oU 310 u 280 U 
320 u 380U 380U 340U 360U 320 u 
230U 25OU 260 u 240 u 260 u 230 u 

UGlKG - microgram per kilogram 
J - estimated 

U-notdetected 

5 



Location 
Sample Date 
Units 

1 ,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluen 
2,CDinitrotoluene 

07lOSB I A01 SSEH.WK4 

A01 SS36-CNI 
1 l/03/94 
UG/KG 

270 U 
320 U 
370 u 
270 U 

TABLE S-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VlRGlNlA 

A01 SS37-00 A01 SS38-00 A01 SS3!+00 
iim3m4 iim3m-4 iim3m4 
UGIKG UGIKG UGIKG 

250 u 1100 220U 
3ooU 170 J 270 U 
350U 5900 310 u 
2SOU 850 220U 

UG/KG - microgram per kilogram 
J - estimated 

U-ndCk?teCted 

6 

A01 SS4O-M 
11103l94 
UGIKG 

250 u 
300U 
35OU 
2SOU 

A01 SS41-00 
llKw93 

UGIKG 

230U 
270 U 
320 u 
230 u 



Location 
Sample Date 
Units 

1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
2,4&Trinitrotoluene 
2,4Dinitrotduene 

07/0!%95 I A01 SSEH.WK4 

A01 SS42-00 
11/04/93 

UGIKG 

380U 
460U 
54OU 
380U 

TABLE 63 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS43-00 A01 SS44-00 A01 SS45-00 
llPw93 11/04/93 11 w/93 

UGIKG UG/KG UGIKG 

310 u 260U 290U 
370 u 320 u 350 u 
430U 370 u 400U 
310 u 260 u 290U 

UGlKG - microgram per kilogram 
J - estimated 

U - not detected 

7 

A01 SS46-00 
llnw93 

UGlKG 

250 u 
3OOU 
3SOU 
250 u 

A01 SS47-00 
11/04/93 

LB/KG 

220U 
270 U 
310 u 
220U 



Location 
Sample Date 
Units 

TABLE S-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

1,3,!5-Trinitrobenzene 
1 $Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 

07/05&5 I AOlSSEH.WK4 

A01 SS49-00 
iim7m4 

UGIKG 

230U 
270 U 
320 u 
230U 

A01 SS!%OO A01 SS51-00 A01 SS52-00 
11107i94 11 lO7l94 1 l/07/94 

UGlKG UGIKG UGIKG 

250 u 280U 310 u 
300U 310 u 370 u 
340U 360U 430U 
250 u 26oU 310 u 

M/KG - microgram per kilogram 
J - estimated 

U-notdetected 

8 

A01 SSS3-00 
iim7m4 

UGIKG 

280 u 
310 u 
36oU 
26OU 

A01 SS!X-OO 
iim7m4 

UGlKG 

280 u 
360U 
420 u 
300U 



Location 
Sample Date 
Units 

1,3,ITrinitrobenzene 
1,3-Dinitrobenzene 
2,4,6Trinitrotoluene 
2,4Dinitrotoluene 

07/051% IAOlSSEH.WK4 

TABLE S-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATK)N YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS77-00 A01 SS78-00 A01 SS79-00 A01 SS8O-OO A01 SS86-00 A01 SSQ5-00 
1 l/04/93 llm4/93 34641 lliO4t93 iim7i94 11/w/94 

UGIKG UG/KG UGlKG UGIKG UG/KG UG/KG 

290U 1OOJ 260U 270 U 230U 300U 
35Ou 340U 32uu 320u 270 U 370 u 
4OOU 390u 370 u 380U 320u 43OU 
290U 280u 260U 270 U 230U 300U 

UG/KG - microgram per kilogram 
J - estimated 

U - not detected 

9 



Location 
Sample Date 
Units 

1,3,5-Trinitrobenzene 
1 $Dinitrobenzene 
2,4,6-Trinitrotoluene 
2,QDinitrotoluene 

07/0!5/95 I A01 SSEH.WK4 

A01 5597-00 
12lo2t94 

UGlKG 

200U 
240 u 

1500 
200U 

TABLE 6-2 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS98-00 A01 SS99-00 A01SS100-00 
12lo2l94 12/02&i 12hx?B4 

UG/KG UGlKG UGlKG 

230 u 260U 240 u 
280 u 310 u 290U 
330 u 1100 330 u 
230 u 260 u 240 u 

UG/KG - microgram per kilogram 
J - estimated 

u-notdetected 

10 

A01 SS103A-00 A01 SS109-00 
12/06/94 12/12/94 

UGIKG UG/KG 

2SOU 
3OOU 
350 u 
2!5OU 

240 u 
290U 
340U 
240 u 



Location 
Sample Date 
Units 

1,3,5Trinitrobenzene 
1 $Dinitroberuene 
2,4,6-Trtnitrotoluene 
2,4-Dinitrotoluene 

07lONK I A01 SSEH.WK4 

AOlSS110-00 
12l12l94 

UG/KG 

240 u 
2SOU 
340U 
240 u 

TABLE S-2 
SURFACE SOILS -POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA-1 

NAVAL WBAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOlSS111-00 A01 SS112-00 AOlSS113-00 
12/13&4 12ll3t94 12l14l94 

UG/KG UGlKG UGlKG 

270 U 170 J 280 u 
320 u 260U 340U 

2500 740 390 u 
270 U 220U 280 u 

UG/KG - microgram per kilogram 
J - estimated 

u-notdetected 

11 



Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Sihw 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

A01 SSO6-00 
11 lO2l94 
MGlKG 

937 
1.14 B 
52.7 L 
8.31 

0.087 B 
0.34 B 
988 

3.13 B 
0.536 B 

5.21 B 
2550 
10.2 J 
119 B 

31.9 
0.051 u 

1.59 L 
185 L 
0.5 UL 

0.175 UL 
11.2 B 

1u 
12.3 B 
18.6 B 

0.589 

TABLE S-3 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SSO7-00 
11/02/94 
t&/KG 

1086 
0.814 UL 

10.9 
8.47 

0.245 B 
0.505 B 

3868 
4.34 B 
3.52 B 
1.78 B 

11800 
2.71 J 
110 B 

47.5 
0.05 u 

1.4 L 
143 L 
0.5 UL 

0.158 UL 
6.01 B 

1u 
5.93 B 
10.8 B 

0.524 

A01 SSO8-00 
11/02/94 
FAG/KG 

1450 
0.876 UL 

12.3 B 
11.8 

0.164 B 
0.512 B 
w90 
3.91 B 
1.54 B 
10.6 B 

5500 
15 J 

362 
73.8 
0.05 u 
2.44 L 
297 L 
0.5 UL 

0.171 UL 
55.3 B 

1u 
6.71 B 
97.9 J 

0.596 

A01 SSO9-00 
lliO2l94 
MGIKG 

2170 
1.02 UL 

28 B 
15.4 

0.288 B 
0.425 B 
4140 
5.89 B 
1.62 B 

8.8 B 
5410 
11.5 J 
404 

61.6 
0.079 

2.28 L 
473 L 
0.5 UL 

0.199 UL 
23.5 B 

1u 
11.3 B 

38J 
0.635 u 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UJ - reported quantitatii limit is qualified as estimated 
UL - not detected, biased tow 

AOlSS10-08 
11/02/94 
MG/KG 

2130 
0.866 UL 

2.82 B 
23 

0.317 B 
0.154 B 
1130 
2.35 B 
2.16 B 
1.84 B 

2280 
10.5 J 
174 
127 

0.043 u 
1.74 L 
196 L 
0.5 UL 

0.169 UL 
22.8 B 

1u 
5.03 B 
11.4 B 

0.569 

AOlSS11-00 
11/02/94 
MGlKG 

1700 
0.768 UL 

1u 
14 

0.173 B 
0.224 B 

199 B 
2.41 B 
1.38 B 
1.23 B 

2760 
54.4 J 
121 6 

67.5 
0.045 u 

1.15 L 
115 L 
0.5 UL 

0.149 UL 
8.38 B 

1u 
6.49 B 
16.1 B 

0.557 u 

07lO5195 I A01 SSMH.WK4 1 



TABLE 13 
SURFACE SOILS -POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

cobalt 

copper 
Iron 
Lead 
Magnesium 
Manganese 
MHCU~ 
Nickel 

Selenlum 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

AOlSS12-08 
11/02/94 
MGlKG 

2150 
0.931 UL 

1u 
32.2 

0.334 B 
0.172 B 
1080 
2.34 B 
1.86 B 
2.52 B 

2700 
33.8 J 
176 
199 

0.055 
1.82 L 
135 L 
0.5 UL 

0.181 UL 
7.5 B 

1u 
6.83 B 
11.3 B 

0.625 

A01 SSl3-00 AOlSSl4-00 AOlSSl5-00 
11/02/94 llIO2l94 34841 
MGIKG MGlKG MGIKG 

1800 
0.871 UL 

1u 
21.8 

0.135 B 
0.261 B 
2590 
2.69 B 
1.28 B 
2.68 B 

2808 
11.9 J 
229 

95.9 
0.05 

1.8 L 
191 L 
0.5 UL 

0.17 UL 
16.4 B 

1u 
9.88 B 
15.2 B 

0.592 

3070 
0.727 UL 

4.59 B 
23.6 

0.3 B 
0.432 B 

983OfJJ 
7.29 B 
2.12 B 
5.49 B 

8950 
7.12 J 
890 

65.1 
0.046 u 

4.07 L 
666L 
0.5 UL 

0.141 UL 
224 B 

1u 
6.83 B 
32.2 J 

0.504 u 

925 
0.831 U 

32.7 
8.03 B 

0.293 
0.031 u 

609 
4.11 
2.05 B 
3.49 B 

2470 
10.5 
113 B 

28.2 
0.044 u 

1.58 
321 

0.138 UL 
0.162 UL 

19.9 B 
0.223 u 

9.75 
15 

0.56 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased tow 

R - rejected 
u - not detected 

UJ - reported quantiiation limtt is qualifti as estimated 
UL - not detected, biased tow 

A001 SS16-00 
34641 

MGIKG 

1250 1340 
0.745 u 0.9 u 

10.3 11.6 
10.2 11.1 

0.289 0.146 
0.505 B 0.358 B 

440 4210 
5.55 3.85 
4.09 B 1.62 B 
1.38 B 8.64 B 

12708 4390 
5.8 13.6 
137 B 303 

56.3 82.1 
0.047 u 0.116 

1.84 1.61 
312 273 

0.135 UL 0.167 UL 
0.146 UL 0.176 UL 

78 39.4 B 
0.219 UJ 0.269 UJ 

6.98 6.55 
9.5 92.4 

0.52 U 0.586 

A01 SS17-00 
34641 

MG/KG 

07/051’95 I A01 SSMH.WK4 2 



Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

07x)5/95 I A01 SSMH.WK4 

AOlSS18-00 
34641 

MG/KG 

2970 
5.86 B 
38.6 
20.2 

0.355 
0.383 B 
6970 J 
7.59 
2.34 B 

10 B 
7450 
14.3 
507 

74.5 
0.085 

3.37 
576 

0.203 UL 
0.2 UL 

54.8 B 
0.328 UJ 

14.3 
46.6 

0.729 u 

TABLE S-3 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

A01 SS19-08 
11/04/93 
MG/KG 

855 J 
0.801 u 

12.6 L 
7.37 

0.122 
0.26 B 
505 
1.76 L 

1.1 B 
5.35 B 

2420 J 
8.09 
84.4 B 
80.1 

0.193 
0.704 

86L 
0.131 UL 
0.156 UL 

13.6 B 
0.211 UJ 

2.85 
31.2 

0.542 u 

A01 SS20-08 
11102l94 
MGIKG 

1980 
0.723 UL 

1.89 B 
166 

0.193 B 
6.38 B 

14700 
6.48 B 
1.34 B 
166 

6820 
3845 

1650 
191 

0.039 u 
3.96 L 
294L 
0.5 UL 

0.141 UL 
31.8 B 

1u 
5.61 B 
7335 

0.519 

A01 SS21-00 
11102t94 
MGlKG 

1320 
0.819 R 

1.7 B 
13.9 

0.124 B 
0.215 B 
1580 
2.37 B 

0.783 B 
3.63 B 

2970 
9.78 
171 

58.5 
0.182 L 

1.28 
235 L 
0.5 u 

0.159 UL 
5.3 B 

1u 
6.13 B 
11.6 B 

0.539 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Llmit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

R - rejected 
U - not detected 

UJ - reported quantiitii limit is qualifti as estimated 
UL - not detected, biked low 
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A01 SS22M) 
11102/94 
MGIKG 

4300 
0.909 R 

4.24 B 
16.5 

0.393 B 
0.543 B 

121000 J 
9.76 L 
2.34 B 

2.2 B 
13OOg 

2.88 
601 

78.7 
0.05 UL 
3.48 
494L 
0.5 u 

0.177 UL 
122 B 

1u 
11.2 B 
14.9 B 

0.568 

A01 SS23-08 
11102l94 
MG/KG 

1520 
0.801 R 

1.17 B 
26.5 

0.285 B 
0.138 B 

992 
1.62 B 
1.37 B 
2.09 B 

1740 
28.8 
131 B 
169 

0.061 L 
1.27 
125 L 
0.5 u 

0.156 UL 
9.33 B 

1u 
5.13 B 
8.63 B 

0.558 



Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

07/05/95 I AOlSSMH.WK4 

A01 SS24-00 
11 to294 
MGIKG 

949 
0.72 R 
11.8 B 

7 
0.119 B 
0.278 B 

4838 
1.81 B 

0.954 0 
5.14 B 

2750 
6.52 
98.3 B 
69.1 
0.05 UL 
1.02 
107 L 
0.5 u 

0.14 UL 
9.69 B 

1u 
2.92 B 
27.8 

0.524 

TABLE S-3 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS25-00 
11102@4 
MGlKG 

3240 
1.07 R 
2.97 B 
34.2 

0.287 B 
0.468 B 
11408 

7.16 B 
2.37 B 
5.43 B 

9820 
27.6 
561 

67.6 
0.094 L 

3.19 
334 L 
0.5 u 

0.209 UL 
34.4 B 

1u 
7.66 B 
33.8 

0.873 

A01 SS26-08 
1 llO2l94 
MGIKG 

2030 
0.727 R 

1.82 B 
20.1 
0.22 B 

0.324 B 
6410 
3.85 B 
1.92 8 
6.59 B 

5170 
10.4 
341 

41.2 
0.067 L 

2.16 
385 L 
0.5 u 

0.141 UL 
42 B 

1u 
6.51 B 
26.3 

0.527 

A01 SS27-00 
1 l/02/94 
MG/KG 

299 
0.819 R 

1 UL 
2.91 B 

0.052 B 
0.053 B 

514 B 
0.964 B 
0.226 B 
0.514 B 

992 
2.97 

27 B 
4.4 

0.063 L 
0.308 

40.9 UL 
0.5 u 

0.159 UL 
4.61 B 

1u 
1.08 B 
19.1 B 

0.526 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

R - rejected 
U - not detected 

UJ - reported quantitation limit is qualifti as estimated 
UL - not detected, biased low 

4 

A01 SS28-00 
iim2m4 
MG/KG 

4238 
0.696 R 

5.75 B 
24.5 
0.35 B 

0.563 B 
17090 

8.38 B 
2.43 B 
4.49 B 

9180 
4.72 
484 

73.1 
0.05 UL 
3.81 
367 UL 
0.5 u 

0.138 UL 
119 B 

1u 
9.37 B 
86.7 

0.531 

A01 SS29-09 
1 l/02/94 
MG/KG 

1450 
0.832 R 

1.3 B 
14.5 

0.218 B 
0.158 B 
1730 
2.04 B 
1.01 B 
1.47 B 

2220 
8.13 
169 

59.2 
0.112 L 

1.34 
134 L 
0.5 u 

0.162 UL 
5.89 B 

1u 
5.14 B 
6.45 B 

0.579 



t 

Location 
Sample Date 
Units 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

CObdl 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

07lO5195 I A01 SSMH.WM 

A01 SS30 -00 
11102l94 
MGIKG 

4670 
0.892 R 

5.84 B 
14.6 

0.768 B 
1.01 B 

2750 
13 L 

4.79 B 
3.92 B 

4.49 
808 

85.3 
0.191 L 

4.43 
838L 
0.5 u 

0.174 UL 
14 B 

1u 
10.9 B 
26.5 

0.558 

TABLE S-3 
SURFACE SOILS - POSITNE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS31 Ml A01 SS32-86 
11/02/94 11102l94 
MGIKG MG/KG 

5310 1350 
0.847 u 1.51 B 

3.61 B 14.1 B 
48.3 8.53 

0.986 B 0.128 B 
0.168 B 0.261 B 
4120 461 B 
5.28 B 2.49 B 

0.591 B 1.12 B 
3.13 B 5.56 B 

5140 3538 
37.2 6.67 
1100 138 B 

347 68.3 
0.773 0.127 

1.43 1.39 
648 125 
0.5 UL 0.5 UL 

0.165 UL 0.161 UL 
51.7 B 88 

1u 1u 
9.97 B 4.33 B 
34.9 33.3 

0.551 0.657 

MGlKG - milligram per kilogram 

A01 SS33-00 
iim3m4 
MGIKG 

1880 
0.73 B 

3.7 
20.2 

0.257 
0.027 U 

863 
2 

1.8 B 
1.48 B 

208OB 
9.07 
166 
105 

0.188 
1.44 
153 

30.6 L 
0.142 UL 

17.5 B 
0.194 UJ 

4.53 
8.9 

0.485 u 

B - reported value is less than Contract Required Detection Limit (CRDL), 
but greater than Instrument Detectiin Limit (IDL). 

J - estimated 
K - biased high 
L-biasedtow 

R - rejected 
u-notdetected 

UJ - reported quantbtion limit is qualifti as estimated 
UL - not detected, biased low 
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A01 SS34-00 
34641 

MGIKG 

930 1270 
0.805 4.08 B 

2.28 1.25 
11.8 25.9 

0.125 0.25 
0.141 B 0.088 B 

198 870 
1.14 1.13 
1.28 B 1.52 B 

0.824 B 2.98 B 
943 1270 

97.3 29.9 
54.6 B 103 B 
51 .l 161 
0.04 0.13 

0.459 1.32 
85.9 76.9 

0.148 UL 0.144 UL 
1.58 L 0.158 UL 
8.7 B 16.2 B 

0.239 UJ 0.202 u 
4.54 4.4 
10.8 7.69 

0.515 0.518 

A01 SS35-00 
iim3m4 
MGlKG 



Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
coball 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyankte 

07iO5l95 I A01 SSMH.WK4 

A01 SS36-00 
11103/94 
MGIKG 

1880 2420 2210 
0.825 U 0.819 U 0.861 u 

1.49 4.64 L 2.98 L 
21.2 28.3 162 

0.128 0.263 0.193 
0.191 B 0.318 0 6.85 
1920 36000 19209 
2.85 5.58 L 7.43 L 
1.27 B 2.07 B 1.81 B 
2.48 B 9.09 B 158 

3040 698OJ 12800 J 
11.9 14.4 457 
224 602 1620 

91.2 78.6 238 
0.107 0.05 0.248 

1.7 2.91 7.57 
153 418 L 332 L 

0.144 UL 0.129 UL 0.153 UL 
0.262 L 0.159 UL 0.188 UL 

9.08 B 257 0 43.9 0 
0.233 u 0.209 UJ 0.168 UJ 

9.89 8.15 6.27 
13.7 35.7 642 

0.559 0.552 U 0.59 

TABLE 63 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS37-09 
11 lO3l94 
MGIKG 

A01 SS38-08 
11/03/94 
MGIKG 

A01 SS39-00 
11103l94 
MGlKG 

1140 
0.847 u 

4.18 L 
15.1 

0.128 
0.149 
1800 
2.38 L 

0.838 B 
4.6 B 

2708 J 
11.8 
178 

65.9 
0.05 
1.18 
252 L 

0.135 UL 
0.165 UL 

11.2 B 
0.217 UJ 

6.31 
14.8 

0.558 u 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedtow 

R - rejected 
U - not detected 

UJ - reported quantiiation limit is qualified as estimated 
UL - not detected, biased tow 
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A01 SS40-80 
11103i94 
MG/KG 

3340 
0.882 u 

5.15 L 
15.6 

0.373 
0.322 B 
17000 

7.51 L 
2.71 0 
2.15 B 

9290J 
3.52 
462 

83.7 
0.036 u 

2.72 
302 L 

0.14 UL 
0.172 UL 

119 B 
0.226 UJ 

9.05 
13.5 

0.582 u 

A01 SS41-00 
llm4i93 
MGlKG 

903 
0.937 u 

16.9 L 
7.23 

0.108 
0.215 B 

742 
1.98 L 
1.02 B 
5.06 B 

336OJ 
7.52 
118 0 

77.7 
0.197 

1.08 
109 L 

0.165 UL 
0.182 UL 

28.8 0 
0.266 UJ 

3.4 
23.2 

0.659 



Location 
Sample Date 
Units 

Aluminum 

Arsenic . 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sihrer 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

07iO5t95 I A01 SSMH.WK4 

A01 SS42-00 
11/04/93 
MGIKG 

2110 
1.6 U 

3.49 L 
30.4 

0.302 
0.372 B 
12400 

4.26 L 
2.45 B 
20.2 B 

6200 J 
18.9 
448 

63.2 
0.123 

2.82 
457 L 

0.226 UL 
0.225 UL 

143 B 
0.365 UJ 

9.34 
45.3 

0.833 

TABLE 63 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS43-08 
11/04/93 
MGlKG 

553 
1.18 B 
1.01 L 
5.92 B 

0.162 
0.088 B 

862 
1.91 L 

0.486 B 
1.3 B 

1300J 
4.38 
38.3 B 
8.69 
0.05 u 

0.539 
52.8 UL 

0.179 UL 
0.206 UL 

19.4 B 
0.288 u 

1.73 
42.6 

0.675 U 

A01 SS44-08 
11/0493 
MGIKG 

2790 
0.814 U 

4.36 L 
20.4 

0.264 
0.317 B 

21408 
4.95 L 
2.05 B 
2.55 B 

4180 J 
3.47 
331 

68 
0.05 

2.4 
189 L 

0.128 UL 
0.158 UL 

162 B 
0.208 u 

5.63 
53.6 

0.573 

A01 SS45-00 
11/04/93 
MGIKG 

A01 SS46&I 
11104i93 
MGJKG 

A01 SS47-08 
llKw93 
MGIKG 

1540 4890 3880 
1.08 B 0.822 B 1.08 B 

1.2 L 2.87 2.81 
14.4 12.1 20.9 

0.227 0.755 0.162 
0.136 B 0.785 B 0.287 0 
1430 3408J 1840 
2.39 16.3 5.98 
1.08 B 5.8 B 0.799 0 
2.15 B 4.76 B 3.99 0 

2580 24200 5620 
9.16 4.55 23.6 
169 957 283 

80.1 85.6 59.5 
0.044 u 0.051 u 0.051 u 

1.48 5.37 1.48 
130 1040 299 

0.16 UL 0.155 UL 0.155 UL 
0.203 uL 0.154 UL 0.172 UL 

55.9 0 27.1 0 38.5 B 
0.259 u 0.25 u 0.25 u 

5.59 12.7 10.9 
6.96 31.1 38.8 

0.681 0.585 u 0.598 u 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 
R - rejected 

U - not detected 
UJ - reported quantitatii limit is qualified as estimated 

UL - not detectsd, biased low 
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Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sitver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

A01 SS49-00 
11/07/94 
MGIKG 

1610 
0.738 R 

0.2 UL 
29.7 

0.312 
0.088 B 

720 
1.82 
1.38 B 
1.73 

1700 
8.99 J 
135 
222J 

0.031 
1.87 B 
101 

0.13 R 
0.144 UL 

6.56 B 
0.2 u 

4.63 B 
7.45 K 

0.501 u 

TABLE 53 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS50-00 
11/07/94 
MGlKG 

945 
0.819 R 

0.22 UL 
14.4 B 

0.111 
0.087 B 
1700 
1.53 

0.791 B 
2 

1430 
7.5 J 

124 
107 J 

0.046 
1.08 B 
121 
0.2 R 

0.159 UL 
4.18 B 
0.22 
3.93 0 

8.1 K 
0.538 u 

A01 SS51-00 
11 I07194 
MGIKG 

1860 
0.814 R 

0.17 UL 
36.9 

0.352 
0.877 B 

579 
2.71 

0.874 B 
5.08 
1420 
17.3 J 
80.1 
281 J 

0.044 
1.23 B 
82.2 
0.11 R 

0.156 UL 
4.86 B 
0.17 u 
1.82 B 
139 K 

0.534 u 

A01 SS52-00 
11 I07194 
MGIKG 

4280 
0.856 R 

2.88 L 
20.6 

0.408 
0.583 B 
13400 

10.8 
3.33 B 
3.65 

12100 
8.36 J 
787 
107 J 

0.049 
4.91 B 
830 

0.14 R 
0.167 UL 

85.3 B 
0.22 
13.2 
21.7 K 

0.635 u 

MGIKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UJ - reported quantitation limit is qualified as estimated 
UL - not detected, biased low 

A01 SS53-00 
11/07/94 
MG/KG 

1030 
0.784 R 

5.49 L 
32.4 

0.109 
0.732 B 
15800 

2.44 
1.31 B 
211 

5.030 
147 J 
214 
289 J 

0.051 
2.14 B 
96.3 
0.13 R 

0.153 UL 
37.1 B 

0.2 u 
4.68 B 
140 K 

0.572 U 

A01 SS54-00 
11107l94 
MGIKG 

1480 
0.819 R 

2.3 L 
18.5 
0.16 

0.239 B 
2120 
3.19 

0.838 B 
5.25 

3300 
14.4 J 
198 

40.9 J 
0.119 

1.41 B 
143 

0.12 R 
0.159 UL 

11.8 B 
0.19 u 
5.49 B 
17.7 K 

0.579 u 

/ 
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TABLE 53 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

A01 SS77-00 
lllO4l93 
MGIKG 

A01 SS78-00 A01 5579-00 A01 SS80-03 
11/04/93 34641 11 I04493 
MGIKG MG/KG MGIKG 

1350 J 2740 
0.898 U 1.04 u 

15.5 44.1 
8.77 19.3 

0.143 0.287 
0.271 B 0.42 0 

890 2990J 
2.94 7.13 
1.14 B 1.73 B 
5.45 B 5.28 B 

4220 J 7410 
8.13 14 
193 448 

84 83.9 
0.047 u 0.083 

1.47 2.58 
152 524 

0.142 UL 0.159 UL 
0.175 UL 0.203 UL 

17.3 B 21.8 B 
0.23 u 0.257 U 
4.87 14 
32.5 45.1 

0.579 u 0.751 

0.832 U 
1.1 L 
27 

0.254 
0.081 B 
1280 
1.21 L 
1.38 B 
2.38 B 
1180 J 
38.8 
130 B 
179 

0.142 
1.18 
107 L 

0.132 UL 
0.182 UL 

12.7 B 
0.214 UJ 

4.97 
8.89 

0.554 u 

4830 
1.17 u 
8.89 
15.4 

0.728 
0.787 B 

12100 J 
15.4 
4.28 B 
5.03 B 

23200 
8.79 
978 

88.1 
0.049 u 

5.47 
983 

0.158 UL 
0.198 UL 

110 B 
0.255 U 

12.8 
31.2 

0.858 

MGIKG - milligram per kilogram 
B - repotted value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 
R - rejected 

U - not detected 
UJ - reported quantitation limit is qualified as estimated 

UL - not detected, biased tow 

A01 SS88-Ofl 
11 lO7lQ4 

MG/KG 

934 
1.02 B 
0.24 UL 
13.5 B 

0.104 
0.089 B 
1470 K 
1.58 

0.749 B 
1.8 

1400 
7.2 
130 

99.4 
0.054 

0.98 B 
280 

0.13 R 
0.188 UL 

11.8 B 
0.24 UL 

3.8 B 
7.11 

0.525 u 

A01 SS95-08 
1111Ol94 
MGIKG 

2910 
0.81 R 
1.17 
20.9 L 

0.315 
0.342 B 
2210 

8.8 B 
2.28 
2.98 B 

8280 
10.2 
459 
102 

0.047 
3.51 
438 

0.877 UL 
0.158 UL 

8.72 B 
0.208 u 

8.34 
19.8 

0.815 u 

07lO5l95 I A01 SSMH.WK4 9 



Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 

Me&y 
Nickel 
Potassium 
Selenium 
Sihrer 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

07lOY95 I A01 SSMH.WK4 

A01 SS97-00 
12loz94 
MGIKG 

2020 
0.72 UL 
1.02 u 
30.2 

0.314 
0.098 

292 
2.88 

1.5 
1.8 B 

1880 
3.07 B 
175 
177 

0.051 u 
1.7 L 

153 
0.51 u 
0.14 u 
9.28 B 
1.02 u 
2.18 B 
8.33 

0.294 

TABLE 53 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SS98-08 
12lozv94 
MGIKG 

1780 
0.74 UL 
1.08 u 
19.5 
0.27 

0.105 
513 

2.39 
1.38 
1.55 B 

2330 
2.9 B 
185 
128 

0.045 u 
1.74 L 
155 

0.532 u 
0.145 u 

9.5 B 
1.88 u 
2.73 B 

7 
0.289 

A01 SS99-08 
12/02/94 
MGIKG 

2250 
0.788 UL 

1.18 U 
27.8 

0.289 
0.177 

891 
4.05 
2.98 
3.89 B 

3250 
7.78 B 
298 

88.4 
0.038 u 

2.57 L 
257 

0.581 u 
0.149 u 

14 B 
1.18 U 
3.53 B 
15.5 

0.254 

A01 SSl OO-OtI 
12lo2l94 
MGIKG 

9350 
0.801 UL 

8.98 B 
30.1 

0.888 
0.878 
1408 
21.8 
5.35 
3.78 B 

23108 
7.39 B 
1470 

181 
0.05 u 
8.58 L 
1550 
0.51 u 

0.158 u 
18.8 B 
1.02 u 
21.5 

24 
1.79 

MGIKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

R - rejected 
U - not detected 

UJ - reported quantitation limit is qualifti as estimated 
UL - not detected, biased low 

10 

A01 SS103A-00 
12/08/94 
MGIKG 

3380 
0.708 R 

2.32 J 
40.3 

0.443 L 
0.171 B 

823 
3.83 B 
2.18 B 
4.05 B 

3410 
13.3 
2348 
238 

0.038 L 
2.7 B 

207 
0.125 u 
0.137 u 

9.34 0 
0.192 UJ 

5.55 L 
105 

1.07 

AOlSSlO9-00 
12l12l94 
MGIKG 

4550J 
0.797 R 
4.582 

158 
0.345 
0.883 B 
1400 
13.5 L 

1.9 B 
10.3 J 

12500 
27.3 K 
984L 

98.4 
0.02 
3.37 
995 

0.118 UL 
0.155 u 

23.9 B 
0.182 U 

12.2 
88.9 J 

0.495 u 



Location 
Sample Date 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
TAL Cyanide 

A01 SSl lo-00 
12l12l94 
MGIKG 

123OOJ 
0.943 R 

10.5 
37.3 

0.835 
1.39 B 

1558 
32 L 

3.39 B 
4.85 0 

33200 
7.82 K 

2370 L 
77.8 

0.039 
8.29 
1980 

0.171 UL 
0.184 u 

29.4 B 
0.264 u 

29.5 
30.8 J 

0.502 u 

TABLE 53 
SURFACE SOILS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOlSS111-00 
12/l 3194 
MG/KG 

A01 SS112-08 
12l13l94 
MGIKG 

4100 1880 
0.754 UL 0.772 UL 

13.1 K 0.185 K 
34.8 15.3 

0.372 0.158 
0.279 0 0.087 B 
1080 347 
8.41 3.21 
2.08 2.43 
4.79 B 1.19 B 

7510 2580 
14 K 2.2 K 

433 290 
185 37 

0.04 L 0.012 UL 
2.89 1.87 
428 285 

0.099 UJ 0.12 UJ 
0.149 u 0.184 0 

14.7 8.97 
0.152 U 0.185 U 

8.74 3.13 
30.3 18.5 

0.159 0.131 

AOlSS11300 
12/14&l 
MG/KG 

4150 
0.878 R 

9.71 L 
18.5 

0.359 
0.821 0 
5740 
18.1 L 

2.5 
3.38 B 

14309 
8.28 
1450 

129 
0.012 u 

5.56 
1590 

0.128 UL 
0.171 UL 

57.8 
0.232 UJ 

11.1 L 
32.9 

0.388 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biisedlow 

R - rejected 
U - not detected 

UJ - reported quantttatii limit is qualified as estimated 
UL - not detected, btased tow 

07/05/95 I A01 SSMH.WK4 11 
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TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Location 
Sampling Date 
Depth 

PH 
Units 

Methytene chloride 
2-Butanone 
Trichtoroethene 
Tetrachioroethene 
Toluene 
Ethylbenzene 
Total Xylenes 

07lO5lg5 lVSBH.WK4 

AOlSBO1-01 
lll2Oi94 

l-3 
5.88 

UG/KG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

A01 SBOl-05 AOlSBOl-12 A01 SBO2-01 
lli2Oi94 lll2Ol94 11129/94 

911’ 23-25 13 
7.11 8.88 7.79 

UGIKG UGlKG UGIKG 

11 u 12 u 4J 
11 u 12 u 12 UJ 
11 u 12 u 12 u 
11 u 12 u 12 u 
11 u 12 u 12 u 
11 u 12 u 12 u 
11 u 12 u 12 u 

UG/KG - microgram per kilogram 
0 - anatyte detected in associated blank(s) 

J - estimated 
R-rejected 

U-notdetected 
UJ - reported quantitation limit is qualified as estimated 

1 

A01 SBO2-04 
11/29/94 

7-g 
7.48 

UG/KG 

7J 
11 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 

A01 SBO2-05 
11/29/94 

911’ 
7.41 

UG/KG 

5J 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 



TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTlON SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Location 
Sampling Date 
Depth 

PH 
Units 

Methytene chloride 
2-Butanone 
Trichloroethene 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Total Xytenes 

A01 SBO3-01 
1 l/19/94 

13’ 
7.18 

UG/KG 

17 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

A01 5003-01 D A01 SBO3-02 A01 SBO4-01 
11119t94 11/19/94 11/29/94 

1-3 3-5 l-3 
7.08 8.20 8.18 

UGIKG UGIKG UG/KG 

3J 14 u 11 u 
11 u 14 u 11 UJ 
11 u 14 u 11 u 
11 u 14 u 11 u 
11 u 14 u 11 u 
11 u 14 u 11 u 
11 u 14 u 11 u 

UGIKG - microgram per kiiogam 
0 - anatyte detected in associated blank(s) 

J - estimated 
R - rejected 

U-notdetected 
UJ - reported quantiiion limit is qualifti as estimated 

A01 SBO4-01 D 
lll29l94 

13’ 
8.05 

%/KG 

1J 
11 UJ 
11 u 
11 u 
11 u 
11 u 
11 u 

A01 SBO4-03 
11129194 

5-r 
8.03 

UG/KG 

12 u 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 

07705i95 lVSBH.WK4 



TABLE 54 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Location 
Sampling Date 
Depth 

PH 
Units 

Methyiene chloride 
2-Butanone 
Trichtoroethene 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Total Xytenes 

07Kt5%i lVSBH.WK4 

A01 SBO4-08 
11/29/94 

11-13 
7.65 

UG/KG 

18 U 
18 UJ 
18 U 
18 U 
18 U 
18 U 
16 U 

A01 SBo5-01 A01 SBO5-04 A01 SBO5-07 
11118lg4 11116lg4 11118l94 

l-3 7-g 13-1s 
7.81 7.44 8.52 

UGIKG UG/KG UG/KG 

10 u 12 2J 
11 J 11 u 12 u 
10 u 11 u 12 u 
10 u 11 u 12 u 
10 u 11 u 12 u 
10 u 11 u 12 u 
10 u 11 u 12 u 

UGIKG - microgram per kilogram 
0 - anaiyte detected in associated blank(s) 

J - estimated 
R - rejected 

u - not detected 
UJ - reported quantiiafon limit is qualifti as estimated 

3 

A01 SBo6-01 
11119/94 

13 
7.52 

UGIKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

A01 SBO6-03 
11119/94 

5-i” 
5.78 

UGIKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 



TABLE 54 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VlRGlNlA 

LoCation 
Sampling Date 

Dml 
PH 
Units 

Methytene chloride 
ZButanone 
Trtchkrroethene 
Tetmchloroethene 
Toluene 
Ethytbenzene 
Total Xytenes 

A01 SBO8-05 
11119i94 

911’ 
8.07 

UGIKG 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

A01 SBO7-01 A01 SBO7-01 D A01 SBO7-04 
12lO3I94 12/03!94 12lo3l94 

13 1-J 7-g 
7.83 7.85 8.11 

UG/KG UGIKG UGIKG 

14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 

&/KG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

J - estimated 
R - rejected 

U-notdetected 
UJ - reported qwntitatbn limit is qualified as estimated 

A01 SBO7-06 
12lO3l94 

11-13 
7.87 

UG/KG 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

A01 SBO8-01 
12/03/94 

l-3 
5.41 

UG/KG 

12 u 
12 u 
12 u 
12 u 
33 

4J 
19 
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TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Location 
Sampling Date 
Depth 

PH 
Units 

Methytene chloride 
ZButanone 
Trichioroethene 
Tetrachloroethene 
Toluene 
Ethyibenzene 
Total Xylenes 

A01 SBO8-03 
12/03&l 

5-r 
8.18 

UGlKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

A01 SBO8-04 A01 SBO9-01 A01 SBO9-04 
12/03/94 11/29/94 lll29i94 

7-g l-3 7-g 
8.01 8.25 7.91 

UGIKG UG/KG UGlKG 

14 u 8J 7J 
14 u 12 UJ 12 UJ 
14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 
14 u 12 u 12 u 

UG/KG - microgram per kilogram 
B - anaiyte detected in associated blank(s) 

J - estimated 
R - rejected 

U-notdetected 
UJ - reported quantiiation limit is qualiii as estimated 

A01 SBO9-08 
11/29/94 

11-13 
7.79 

UGIKG 

15 u 11 0 
15 u 7u 
15 u 7u 
15 u 7u 
15 u 7u 
15 u 7u 
15 u 7u 

A01 SBO8A-01 
llHOl94 

l-l.5 
NA 

UG/KG 
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TABLE 64 
SUBSURFACE SOIL - POSITNE DETECTION SUMMARY 

VOLATILE ORGANlC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

AOlSB18-01 
11110/94 

l-l.5 
NA 

UG/KG 

A01 SBI 7-01 AOlSBl8-01 A01 SB28-01 
1lllOl94 12/05t94 12iO8i94 

l-l.5 l-l.5 l-l.5 
NA NA NA 

UGIKG UGIKG UG/KG 

A01 SB33-01 
11110194 

1.5-2 
NA 

UG/KG 

A01 SB42-01 
11111l94 

2-2.5 
NA 

UGIKG 

Methylene chloride 8R 50 80 8B 80 10 0 
ZButanons 8R 13 u 8U 5u 5u 14 u 
Trichloroathene 8R 8U 8U 5u 5u 7u 
Tetrachkxoethene 8R 48 8U 5u 5J 5B 
Toluene 8R 8U 8U 5u 38 7u 
Ethylbenzene 8R 8U 8U 5u 5u 7u 
Total Xylenes 8R 8U 8U 5u 38 7u 

UG/KG - microgram per kiMram 
0 - analyte detected in associated blank(s) 

J - estimated 
R-rejected 

u-notdetected 
UJ - reported quantibtion limit is qualifti as estimated 

07lO5t95 lVSBH.WK4 8 



Location 
Sampling Date 
Depth 

PH 
Units 

A01 SBti3-01 
11l11l94 

1 s-2 
NA 

UGIKG 

A01 SB54-01 A01 SB96-01 
l1l11l94 11111194 

1 s-2 1 s-2 
NA NA 

UG/KG UG/KG 

Methylene chloride 28 B 11 B 8B 
2-Butanone 8U 8U 8U 
Trichloroethene 1J 8U 8U 
Tetrachioroethene 19 8 6U 
Toluene 9 20 6U 
Ethylbenzene 28 8U 8U 
Total Xylenes 58 1B 8U 

TABLE 64 
SUBSURFACE SOIL -POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

UGIKG - microgram per kilogram 
0 - anaiyte detected in associated blank(s) 

J - estimated 
R - rejected 

U-notdetected 
UJ - reported quantiiin limit is qualified as estimated 

07/051% lVSBH.WK4 7 



Location 
Sampling Date 
Depth 

PH 
Units 

CMethytphenol 
Dimethytphthalate 
Acenaphthytene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracens 
Carbazole 
Di-n-Butyl Phthatate 
Fluoranthene 
Pyrena 
Benzo(a)anthracane 
Chrysane 
bis(2-EthythexyQPhthalat 
Benzo(b)fluoranthene 
Benzo(k)ftuoranthens 
Benzo(a)Pyrene 
Indeno(l,2&cd)pyrens 
Dibanzo(a,h)anthracane 
Benzo(g,h,i)Perytana 

A01 SBOl-01 
1ll2Q&l 

13’ 
5.88 

UG/KG 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 

39 J 
380U 
380U 
380U 
380U 

85 J 
380U 
380U 
380U 
380U 
380U 
380U 

TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

AOlSBOlXK 
lll2OiTi4 

911’ 
7.11 

LWKG 

340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 

55J 
340U 
340U 
340U 
340U 
340U 
340U 

A01 SBOl-12 
lli2Olg4 

23-25 
8.88 

UGIKG 

400U 
400U 
4ooU 
400U 
400U 
400U 
400U 
4OOU 
4ooU 
400U 
400U 
400U 
4OOU 
400U 
270 J 
400U 
400U 
400U 
400U 
4ooU 
4OOU 

A01 SBO2-01 
11129/94 

l-3 
7.79 

LWKG 

390 u 
390 u 
390 u 
110 J 
390 u 

80J 
880 
2305 

845 
390 u 

1308 
800 
810 
850 

875 
840 
440 
800 
180 J 
825 

180 J 

A01 SBO2-04 
11129/94 

7-g 
7.48 

W/KG 

380U 
380U 
380U 
380U 
380U 
38OU 
38OU 
38OU 
380U 
380U 
380U 
38OU 
380U 
380U 

58J 
380U 
380U 
380U 
380U 
380U 
380U 

A01 SBO2Mi 
11/29/94 

911’ 
7.41 

UGIKG 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

74 J 
410 u 
410 u 
410 u 
180J 
130 J 

5gJ 
84J 

410 u 
545 
80J 
78 J 

410 u 
410 u 
410 u 

LWKG - microgram per kilogram 
0 - anatyte date&d in associated Mank(s) 

J - astimated 
U-IlOtdeteCted 

1 



Location 
Sampling Date 
Depth 

PH 
Units 

QMethylphend 
Dimethyiphthalate 
Acenaphthyiens 
Acenaphthens 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-Butyi Phthalate 
Fluoranthens 

Pyr- 
Benzo(a)anthracene 

CM’== 
bis(2-Ethylhsxyi)Phthalat 
Benzo(b)fluoranthene 
Benzo(k)fluoranthens 
Benzo(a)pYrene 
Indeno(l,2&cd)pyrens 
Dibsnzo(a,h)anthracene 

~~~WM’erylana 

A01 SBO3-01 
11/1w94 

1-3 
7.18 

UG/KG 

430U 390 u 
430U 390 u 

BOJ 82 J 
180J 500 
88J 2305 

110 J 340J 
840 1100 
480 570 
140 J 15OJ 
430U 390 u 

2200 3300 
2100 3300 
1300 2ooo 
28m 3300 

100 J 74 J 
3800 5100 
1700 1200 
2200 2500 

810 800 
270 J 280J 
580 530 

TABLE 64 
SUBSURFACE SOIL -POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBO3-01 D A01 SBO3-02 A01 SBO4-01 
flI19l94 11/19/94 116!9/94 

1-Y 3-s 13’ 
7.08 8.2 8.18 

UGIKG UG/KG UGIKG 

430U 
430U 
430U 
430U 
430U 
430U 
2205 

84J 
43OU 
430U 
510 
830 
240 J 
520 
2OOJ 
820 
440 
3005 
270 J 

91 J 
230J 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
38OU 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 

A01 SBO4-01 D 
llQ!#94 

l-3’ 
8.08 

UG/KG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

A01 580403 
lll29i94 

5-r 
8.03 

UG/KG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

75 J 

L&i/KG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J-estimated 

07lO5l9S lSVSBH.WK4 2 



Location 
Sampling Date 
Depth 

PH 
Units 

4-Methyiphend 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Carbazols 
Din-Butyi Phthalate 
Fluoranthens 
Pyrene 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthalat 
Beruo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno( 1,2,3-cd)pyrene 
Dibenzo(a,h)anthrscene 
Beruo(g,h,i)Peryiene 

A01 SBO4-08 
11/29/94 

11-13 
7.85 

UGIKG 

490U 
490U 
490 u 
490U 
490 u 
490 u 
490U 
490 u 
490 u 
490U 
490U 
490U 
490U 
4gOU 
490U 
4gOU 
490U 
490U 
490U 
49oU 
49oU 

TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SBO5-01 A01 SBO5-04 A01 SBO5-07 
11/18/94 11118/94 11118&l 

1-J 7-g 13-1s 
7.81 7.44 8.52 

UGIKG UGIKG UGIKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

58J 
350U 
350 u 
350 u 
350 u 
350 u 
350 u 

UG/KG - microgram per kilogram 
0 - anaiyte detected in associated blank(s) 

J - estimated 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

51 J 
410 u 
410 u 
410 u 
410 u 

83J 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

A01 SBO8-01 
11/19/94 

1-J 
7.52 

N/KG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

37 J 
370 u 
370 u 
370 u 
370 u 
180J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

A01 SBO8-03 
11119l94 

57 
5.78 

UGIKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
180J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
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TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTlON SUMMARY 

SEMNOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Location 
Sampling Date 
Depth 

PH 
Units 

4-Methytphend 
Dimethyiphthalate 
Acenaphthytene 
Acenaphthene 
Dibsnzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-Butyl Phthatate 
Fluoranthene 
Pyrene 
Benzo(a)anthracane 
Chryssns 
bis(Z-Ethyihexyt)Phthatat 
Benzo(b)fluoranthene 
Bsnzo(k)fluoranthsne 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)pyrens 
Dibenzo(a,h)anthracane 
Benzo(g,h,i)Perytene 

A01 SBO8-05 
11119/94 

g-11’ 
8.07 

UGIKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
180J 
379 u 
370 u 
370 u 
370 u 
370 u 
370 u 

A01 SBO7-01 
12lO3/94 

l-3 
7.83 

N/KG 

480U 
48OU 
480U 
48OU 
480U 
480U 
48OU 
480U 
48OU 
310 0 
480U 
480U 
480U 
480U 

92 J 
460U 
480U 
480U 
480U 
480U 
480U 

A01 SBO741 D 
12lO3ig4 

1-J 
7.85 

UG/KG 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
180 B 
390 u 
390 u 
390 u 
390 u 
39ou 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

A01 SBO7-04 
12iO3lg4 

7-g 
8.11 

UGIKG 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
210 B 
410 u 
410 u 
410 u 
410 u 

70 J 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

A01 SBO7-08 
12lO3lg4 

11-13 
7.87 

UG/KG 

420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
270 0 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 

A01 SBO8-01 
12/03/94 

1-J 
5.41 

UG/KG 

4OtIU 
4OOU 
400U 
400U 
408U 
408U 
400U 
400U 
4OtIU 
180 0 
400U 
400U 
400U 
400U 
400U 
400U 
408U 
408U 
400U 
400U 
400U 

UGIKG - microgram per kilogram 
0 - analyte detected in associated blank(s) 

J - estimated 
U-notdetected 

07kWQS 1 SVSBH.WK4 4 
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TABLE 64 
SUBSURFACE SOIL - POSITNE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATIGN YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

QMethylphenol 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Din-Butyi Phthalate 
Fluoranthene 

PYr- 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthalat 
Benzo(b)fluoranthene 
Beruo(k)fluoranthene 
Benzo(a)Pyrene 
Incteno(l,2$cd)~ene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)Petylene 

A01 SBO8-03 
12/03&l 

5-r 
8.16 

UGIKG 

420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
240 B 
420 u 
420 u 
420 u 
420 u 

76 J 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 

A01 SBO8-04 A01 SBO9-01 A01 SBO9-04 
12lo3l94 lli29i94 lli29l94 

7-g l-3 7-9’ 
8.01 8.25 7.91 

UG/KG UG/KG UG/KG 

460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
2208 
46oU 
460U 
460U 
460U 
460U 
460U 
46OU 
460U 
46OU 
46olJ 
46OU 

420 u 
420 u 
420 u 
420 U 
420 U 
420 U 
420 u 
420 u 
420 u 
420 U 
420 U 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 U 
420 u 
420 u 
420 u 

UG/KG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
U - not detected 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

A01 SBO9-06 
11/29&M 

11-13’ 
7.79 

UG/KG 

480U 
480U 
480U 
480U 
480U 
480U 
48OU 
48OU 
480U 
480U 
480U 
480U 
480U 
480U 
480U 
48OU 
48OU 
480U 
480U 
480U 
480U 

A01 SBO6A-01 
1 lHOl94 

l-l.5 
NA 

UGMG 

1SOJ 
460U 
460U 
460U 
46OU 
460U 
460U 
46OU 
460U 
46oU 
460U 
460U 
46OU 
460U 

838 
460U 
46OU 
460U 
460U 
460U 
46oU 

07lOSl95 1 SVSBH.WK4 5 



Location 
Sampling Date 
Depth 

PH 
Units 

4-Methylphenol 
Dimethytphthalate 
Acenaphthyiene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-Butyi Phthalate 
Fluoranthene 
Pyrene 
Beruo(a)anthracene 
Chtysene 
bis(2-EthylhexyQPhthalat 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2$cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)Perylene 

AOlSB16-01 
11110194 

l-l.5 
NA 

UG/KG 

410 u 
410 u 
110 J 
410 u 
410 u 
410 u 

62J 
95J 

410 u 
410 u 
700 
980 
480 
830 
5508 

1400 
1100 
520 
19oJ 
410 u 
2205 

TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBl7-01 
1111ol94 

l-l.5 
NA 

UGIKG 

430U 
430lJ 
380J 

66J 
430U 

58J 
780 
450 
120J 
430U 

5ooo 
8200 
2700 
4900 

130 B 
430U 

12000 
3700 

890 
430U 
99oJ 

A01 SBl8-01 
12lO6M 

l-l.5 
NA 

UGIKG 

400U 
4ooU 
140 J 
400U 
400U 
400U 
110 J 
110 J 
400U 
400U 
590 
880 
730 
930 
2208 

1500 
1100 
1100 

350 J 
4ooU 
330 J 

UG/KG - microgram per kilogram 
B - anaiyte detected in associated blank(s) 

J - estimated 
U-notdetected 

A01 SB26-01 
12lO6l94 

l-l.5 
NA 

UG/KG 

400U 
14OJ 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 
400U 

A01 SB33-01 
11110&4 

1 s-2 
NA 

UG/KG 

360U 
36OU 

86J 
360U 
360U 
36oU 

55J 
140J 
360U 
360U 
550 
890 
540 
970 
270 B 

1500 
1100 
590 
180J 
36OU 
210 J 

A01 SB42-01 
llIllig4 

2-2.5 
NA 

UGIKG 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
140 B 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 

07lO5Ig5 lSVSBH.WK4 6 



Location 
Sampling Date 
Depth 

PH 
Units 

4-Methytphenol 
Dimethylphthalate 
AcenapMhylene 
Acenaphthene 
Dibenzofursn 
Fluorene 
Phenanthrene 
Anthracene 
Carbszole 
Di-n-Butyl Phthalate 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
bis(2-EthyihexyQPhthaiat 
Beruo(b)fluoranthene 
Beruo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)pyene 
Dibenzo(a,h)anthracene 
Benzo(g.h,i)Perylene 

A01 SB53-01 
11111194 

1 s-2 
NA 

UGlKG 

390u 
390u 
390u 
3QOu 
390 u 
390u 
33OU 
390u 
390u 
390u 
390u 
3gOU 
390u 
390u 
240 B 
3gOU 
3!3OU 
390u 
390u 
390u 
3gOU 

TABLE 64 
SUBSURFACE SOIL - POSlTlVE DETECTION SUMMARY 

SEMNOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SB54-01 A01 SBg6-01 
11111194 llHll94 

1.5-2 1 s-2 
NA NA 

UGfKG UWKG 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

2700 B 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

43OU 
430U 

73 J 
430U 
430U 
430U 

495 
55 J 

430U 
430U 
440 

ZJ 
3SOJ 
4408 
450 
3005 
2OOJ 
110 J 
430U 
110 J 

UWKG - microgram per kilogram 
B - anatyte de&ted in associated blank(s) 

J - estimated 

07/m 1 SVSBH.WK4 7 



Location 
Sampling Date 
Depth 

PH 
Units 

Heptachlor Epoxide 
4,4-DDE 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Aroclor-1280 

07lOSl95 1 PSBH.WK4 

A01 SBO1-01 
11/20/94 

1-J 
5.88 

UGlKG 

2u 
3.8 U 
3.8 U 
3.8 U 
20U 

3.8 U 
38U 

TABLE 64 
SUBSURFACE SOIL - POSITNE DETECTION SUMMARY 

PESTlClDEiPCB COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBO1-05 A01 SBOl -12 A01 SBO241 
11/20/94 lli2Ol94 11t29i94 

9-11’ 23-2s l-3’ 
7.11 6.88 7.79 

UWKG UGIKG UGIKG 

1.8 U 2.1 u 2u 
3.4 u 4u 3.9 u 
3.4 u 4u 1.5 J 
3.4 u 4u 3.8 J 
18 U 21 u 5.8 J 

3.4 u 4u 3.9 u 
34U 40U 39 u 

UWKG - microgram per kilogram 
J - estimated 

U-nddstected 

1 

A01 SBO2-04 
lll29l94 

7-9” 
7.48 

UGIKG 

1.9 u 
3.8 U 
3.8 u 
3.8 u 
19 u 

3.8 U 
38U 

A01 SBO2-05 
11l29l94 

911’ 
7.41 

UWKG 

2.1 u 
4.1 u 
4.1 u 
4.1 u 
21 u 

4.1 u 
41 u 



Location 
Sampling Date 
Depth 
PH 
r:nits 

Heptachlor Epoxide 
4,1-DDE 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Aroclor-1260 

A01 SBO3-01 
1111QlQ4 

l-3 
7.18 

UGlKG 

2.2 u 
1.4 J 
4.3 u 
2.4 J 
21 J 

6.7 
43U 

TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

PESTICIDE/PCB COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SBO3-01 D A01 SBO3-02 A01 SBO4-01 
11/19/94 11119/94 11/29/94 

l-3 3-s l-3 
7.06 8.20 6.16 

UWKG UGlKG UGlKG 

0.76 J 2.2 u 1.9 U 
1.8 J 4.3 u 3.6 U 
3.9 U 4.3 u 3.6 U 
3.3 J 4.3 u 3.6 u 
27 J 22U 19 u 

8.4 J 4.3 u 3.8 U 
39 U 43U 36U 

UWKG - microgram per kilogram 
J - estimated 

U-notdetected 

A01 SBO4-01 D 
lll2Ql94 

l-3 
6.06 

UWKG 

1.9 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
12 J 

A01 SBO4-03 
11/29/94 

5-r 
6.03 

UWKG 

1.9 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
37 u 

07/06iQ!5 1 PSBH.WK4 2 



Location 
Sampling Date 
Depth 

PH 
Units 

Heptachlor Epoxide 
4.4-DDE 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Am&r-l 269 

A01 SBO4-06 
lll29lQ4 

11-13 
7.05 

UWKG 

2.5 u 
4.8 U 
4.8 U 
4.8 U 
25U 

4.6 U 
48U 

TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

PESTICIDUPCB COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBO5-01 A01 SBO5-04 A01 SBO5-07 
11/18/94 11118&t 11118l94 

13 7-9 1315 
7.61 7.44 6.52 

UWKG UWKG UWKG 

1.9 U 1.8 U 2.1 u 
3.7 u 3.5 u 4.1 u 
3.7 u 3.5 u 4.1 u 
3.7 u 3.5 u 4.1 u 
19 u 18 U 21 u 

3.7 u 3.5 u 4.1 u 
37 u 35 u 41 u 

UGIKG - microgram per kilogram 
J - estimated 

U-notdetected 

A01 SBO6-01 
1l11QlQ4 

l-3 
7.52 

UWKG 

1.9 U 
3.7 u 
3.7 u 
3.7 u 
19 U 

3.7 u 
37 u 

A01 SBo6-03 
11119l94 

5-T 
5.78 

UG/KG 

1.9 U 
3.7 u 
3.7 u 
3.7 u 
19 U 

3.7 u 
37 u 

07/05/95 1 PSBH.WK4 3 



Location 
Sampling Date 
Depth 

PH 
Units 

Heptachlor Epoxide 
4$-DDE 
Endoeulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Aroclor-1260 

A01 SBO6-05 
11119l94 

411’ 
8.07 

U”aKG 

1.9 u 
3.7 u 
3.7 u 
3.7 u 
19 U 

3.7 u 
37 u 

TABLE 64 
SUBSURFACE SOIL -POSITIVE DETECTION SUMMARY 

PESTlClDE/PCB COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBO7-01 A01 5807-01 D A01 SBO7-04 
12io3l94 12io3iQ4 12lo3194 

13’ l-3’ 7-q 
7.83 7.85 8.11 

UWKG UGIKG UWKG 

2.4 U 2 UJ 2.1 u 
4.8 U 3.9 UJ 4.1 u 
4.6 U 3.9 UJ 4.1 u 
4.6 U 3.9 UJ 4.1 u 
24 U 20 UJ 21 u 

4.8 U 3.9 UJ 4.1 u 
48U 39 UJ 41 u 

UG/KG - microgram per kilogram 
J - estimated 

u-notdetected 

A01 SBO7-06 
12/03/94 

11-13 
7.87 

UWKG 

2.2 u 
4.2 U 
4.2 U 
4.2 U 
22U 

4.2 U 
42 U 

A01 SBO6-01 
12lo3lQ4 

l-3 
5.41 

UGIKG 

2u 
4u 
4u 
4u 

20U 
4u 

40U 

07AX/Q5 1 PSBH.WM 



Location 
Sampling Date 
Depth 

PH 
Units 

Heptachlor Epaxide 
4$-DDE 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Am&r-l 280 

07lO5i95 1 PSBH.WK4 

A01 SBO8-03 
12lO3t94 

5-T 
8.18 

UWKG 

2.2 u 
4.2 U 
4.2 U 
4.2 U 
22U 

4.2 U 
42 U 

TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

PESTICIDEIPCB COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBO8-04 A01 SBO9-01 A01 SBO9-04 
12lo3i94 11/29&l llr29i94 

7-9 l-3 7-g 
8.01 8.25 7.91 

UWKG UGIKG UGlKG 

2.4 U 2.1 u 1.9 u 
4.6 U 4.2 U 3.7 u 
4.6 U 4.2 U 3.7 u 
4.6 U 4.2 U 3.7 u 
24 U 21 u 19 u 

4.6 U 4.2 U 3.7 u 
48U 42 U 37 u 

UWKG - microgram par kilogram 
J - estimated 

u-notdetected 

5 

A01 SBO9-08 
11/29/w 

11-13 
7.79 

UWKG 

2.5 U 
4.8 U 
4.8 U 
4.8 U 
25U 

4.8 U 
48U 

A01 SBO8A-01 
11110194 

l-l .5 
NA 

UG/KG 

23U 
23U 
23U 
23 U 
23 U 
23 U 

230U 



Location 
Sampling Date 
Depth 

PH 
Units 

Heptachlor Epoxide 
4$-DDE 
Endosulfan Sulfate 
4.4-DDT 

Endrin -Ketone 
Aroclor-1289 

O7iO5i9S 1 PSBH.WK4 

AOlSBl 6-01 
1 lilOi94 

l-l.5 
NA 

UWKG 

2oU 
20 u 
2otJ 
20U 
2oU 
20 u 

2oot.l 

TABLE 64 
SUBSURFACE SOIL - POSlTtVE DETECTION SUMMARY 

PESTICIDEiPCB COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

A01 SB17-01 AOlSBl&ol A01 SB26-01 
11/10/94 12io6/94 12ig8i94 

l-l.5 l-l.5 l-l.5 
NA NA NA 

UGIKG UWKG UWKG 

22U 2QU 18 U 
22U 20U 18 U 
22U 20 u 18 U 
22U 29U 18 U 
22 u MU 18 U 
22 u 29U 18 U 

22gU 2ooU 189 u 

UGIKG - microgram per ktlogram 
J - estimated 

U-notdetected 

6 

A01 SB33-01 
11/10/94 

1.5-2 
NA 

UWKG 

19 u 
19 u 
19 U 
19 u 
19 u 
19 u 

190 u 

A01 SB4281 
llilli94 

2-2.5 
NA 

UWKG 

24 U 
24 U 
24 U 
24 U 
24 U 
24 U 

248 u 



Location 
Sampling Date 

Depth 
PH 
Units 

Heptachlor Epoxide 
4,$-DDE 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Aroclor-1260 

A01 5853-01 
11/11/94 

1 s-2 
NA 

UWKG 

20 u 
MU 
MU 
20U 
20U 
20U 

200U 

TABLE 64 
SUBSURFACE SOIL - POSlTlVE DETECTION SUMMARY 

PESTICIDE/PCB COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SB54-01 A01 SB96-01 
11/11/94 11/11/94 

1 Z-2 1.5-2 
NA NA 

UWKG UWKG 

20 u 22U 
20U 22U 
20U 22U 
20U 22U 
20U 22U 
20 u 22U 

200u 220U 

UWKG - microgram per kilogram 
J - estimated 

u - not detected 

O7iOSiZi 1 PSBH.WK4 7 



TABLE 64 
SUBSURFACE SOIL - POSlTlVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 1 

NAVAL WEAWNS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

Location 
Sampling Date 
Depth 

PH 
Units 

1,3,5-Trinitrobenzene 
2,4,6Trinitrotoluene 

07iO5i95 1 ESBH.WK4 

AOlSBO1-01 
lll2Oig4 

13’ 
5.88 

MWKG 

0.25 u 
0.25 u 

A01 SBOlXI5 AOlSBOl-12 A01 SBO2-01 A01 SBO2-04 A01 SBO2-05 
lli2Oig4 lli2Oig4 lli2gig4 11129/94 lli2gig4 

911’ 23-25 1-J 7-9 911’ 
7.11 8.88 7.79 7.48 7.41 

MWKG MWKG MGIKG MGIKG MWKG 

0.25 U 0.25 u 0.25 U 0.25 u 0.25 U 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 U 

MWKG - milliiram per kilogram 
U-notdetected 

1 



Location 
Sampling Date 
Depth 

PH 
Units 

1,3,5-Trinitrobaruene 
2,4,6Trinitrotoluene 

TABLE 64 
SUBSURFACE SOIL - POSITNE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBO3-01 A01 SBO3-01 D A01 SBO3-02 A01 SBO4-01 
11/19/94 11/19/94 11119/94 lll2Ql94 

13 13’ 3-s l-3’ 
7.18 7.06 8.20 6.16 

MGIKG MWKG MWKG MWKG 

0.25 u 0.25 u 0.25 u 0.25 u 
0.25 U 0.25 u 0.25 U 0.25 u 

MWKG - milligram per kilogram 
U-notdetacted 

A01 SBO4-01 D 
lll29iQ4 

13’ 
6.06 

MWKG 

0.25 u 
0.25 u 

A01 SBO4-03 
11/2Ql!&l 

57 
6.03 

MGIKG 

0.25 u 
0.25 u 

07iO5196 1 ESBH.WM 2 
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Location 
Sampling Date 

Depth 
PH 
Units 

1,3,5-Trinitrobenzene 
2,4,6Trinitrotoluene 

07/05iQ!5 1 ESBH.WK4 

TABLE 64 
SUBSURFACE SOlL - POSITNE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SBO4-06 A01 SBO5-01 A01 SBO5-04 A01 SBO5-07 A01 SBtX-01 A01 SBO8-03 
11129194 11118i94 lli18ig4 11118iQ4 llilQiQ4 llHQiQ4 

11-13 l-3 7-9 13-1s l-3 5T 
7.85 7.61 7.44 8.52 7.52 5.78 

MGIKG MWKG MWKG MGIKG MWKG MWKG 

0.25 U 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 

MWKG - milligram per kilogram 
U-notdetected 

3 



TABLE 64 
SUBSURFACE SOIL -POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATtON YORKTOWN 
YORKTOWN, VlRGlNtA 

Location 
Sampling Date 
Depth 

PH 
Units 

1,3,ITrinitrobenzene 
2,4,6Trinitrotduene 

07lO5IQ5 1 ESBH.WM 

A01 SBO8-05 A01 SBO7-01 A01 SBO7-01 D A01 SBO7-04 A01 SBO7-06 A01 SBO8-01 

11/19/94 12lO3l94 1203i94 12/03/94 12/03/94 12lO3l94 
411’ l-3’ 13’ 7-Q 1113 l-3’ 
8.07 7.83 7.85 8.11 7.87 5.41 

MWKG MWKG MWKG MWKG MGIKG MWKG 

0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 u 0.25 u 0.25 U 0.25 U 

MWKG - mill&am per kilogram 
U-notdetected 

4 



Location 
Sampling Date 
Depth 

PH 
Units 

TABLE 64 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

1,3,5-Trinitroberuene 
2,4,6-Trinitrotoluene 

07/03?6 lESBH.WK4 

A01 SBO8-03 A01 SBO8-04 A01 SBO9-01 A01 SBOQ-04 
12Jo3l94 12/03/94 11/29/94 11/29/94 

5-r 7-g 1-J 7-g 
8.16 8.01 6.25 7.91 

MWKG MWKG MGIKG MWKG 

0.25 u 0.25 U 0.25 U 0.25 u 
0.25 U 0.25 U 0.25 U 0.25 u 

MWKG - milligram per kilcgram 
U - not detected 

5 

A01 SBOQ-08 
lli29i94 

11-13 
7.79 

MWKG 

0.25 0.24 U 
0.91 0.34 u 

A01 SBO6AQl 
11ilOl94 

l-l.5 
NA 

MWKG 



Location 
Sampling Date 
Depth 

PH 
Units 

l ,J,bTrinitrobenzene 
2,4,6Trinitrotoluene 

07/06/% 1 ESBH.WK4 

TABLE 54 
SUBSURFACE SOIL - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOlSBl6-01 A01 SBl7-01 AOlSB18-01 AOlSB26-01 
11110/94 llH0194 12/@6/94 12lo6/94 

l-l .5 l-l.5 1-1.5 l-l.5 
NA NA NA NA 

MG/KG MG/KG b&/KG MG/KG 

0.26 u 0.3 u 0.3 u 0.26 u 
0.37 u 0.42 U 0.42 U 0.34 u 

MG/KG - milligram per kilogram 
U-notdetectsd 

6 

A01 SB33-01 A01 SB42-01 
11110194 11/11/94 

1 s-2 2-2.6 
NA NA 

MGIKG MGKG 

0.26 u 0.34 u 
0.36 u 0.48 u 





Locatiin 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Coppar 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

07/05/95 1 MSBH.WK4 

A01 SBOl-01 
lli2Ol94 

1-3 
5.66 

MG/KG 

6450 242 4690 
1.9 0.48 u 6.3 

42.3 0.78 14.1 
0.39 B 0.02 u 0.6 
0.34 u 0.31 u 0.37 u 
524 46.2 1020 
5.8 0.67 B 17.8 
3.1 0.4 u 4 
3.3 0.29 u 2.7 

4!340 303 15000 
11 0.65 4.9 

407 15.3 902 
233 2.4 52.9 

0.11 UL 0.1 UL 0.12 UL 
3.9 0.89 U 4.4 

233 79.3 u 1070 
28.9 64.9 74.8 
0.92 UL 0.83 UL 0.98 UL 

9.3 0.38 18.1 
38.6 1.9 K 19.2 

2.9 u 2.6 U 3u 

TABLE 5-5 
SUBSURFACE SOIL -POSlTlVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBOl-05 
lll2OEJ4 

911’ 
7.11 

MG/KG 

A01 SBOl-12 
11120194 

23-2s 
6.88 

MG/KG 

A01 SBO2-01 
11/29/94 

l-3 
7.79 

MG/KG 

4130 
2.5 J 

22.4 
0.16 L 
0.52 

3100 
9.6 L 
1.4 L 
4.1 

7150 
43.7 
235 

69.4 L 
0.12 u 

1.9 J 
128 

31.9 
0.93 u 

11 
315 L 

3R 

MG/KG - miliiiram per kilogram 
B - reported value is tess than Contract Required Detectkm Limit (CRDL), 

but greater than Instrument Deteckon Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

R - rejected 
U - not detected 

UL - not detected, biased low 

1 

A01 SBO2-04 
lll29l94 

7-q 
7.46 

MG/KG 

5660 
5.8 J 

17.9 
1.3 L 

0.36 
1908 
20.2 L 
12.3 L 

5.3 
21500 

7 
1320 
91.7 L 
0.12 u 

9.5 J 
1590 
37.6 

0.9 u 
16 

53.4 L 
2.9 R 

A01 5802-05 
11/29/94 

9-11’ 
7.41 

MG/KG 

3020 
10.4 J 
17.4 
0.56 L 
0.56 
1250 
15.4 L 

4.4 L 
3 

14800 
4.9 

1120 
206L 

0.13 u 
8.2 J 

1300 
76 

0.96 u 
10.1 
26.9 L 

3.1 R 



TABLE 56 
SUBSURFACE SOIL POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmlum 
Calcium 
Chromium 
cobalt 

copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

A01 SBO3-01 
1 l/19/94 

l-3’ 
7.18 

MG/KG 

7140 
14.5 J 
14.6 

1.1 L 
0.39 u 

2340 
30.3 L 

7.6 L 
7.7 

10.8 
1550 
39.5 L 
0.13 u 

13 J 
1890 
54.4 

1.1 K 
21.4 

45L 
3.3 R 

A01 SB03-01 D A01 SBO3-02 
11119f94 11119l94 

l-3 3-5 
7.06 8.20 

b&/KG MG/KG 

A01 SBO4-01 
11&!9/94 

l-3 
6.16 

MGIKG 

5510 4560 
4.9 J 5.1 

11.4 13.1 
0.66 L 0.53 
0.38 u 0.39 u 
1680 
22.8 L 19.3 

4.5 L 5.7 
5.4 3.7 

16400 14300 
7.2 4.8 

1190 1450 
25.7 L 85.7 
0.21 K 0.13 UL 

7.5 J 6.5 
1630 1720 
39.8 262 

1.6 K 1 UL 
17.1 13.6 
33.3 L 27.3 

3R 3.3 u 

2900 
0.51 UL 
18.6 
0.07 L 
0.33 u 
329 
3.9 L 

0.62 L 
2 

2930 
3.4 
189 

22.6 L 
0.11 u 
0.96 UL 
84.2 u 
40.8 
0.88 u 

4.8 
4.5 L 
2.8 R 

MG/KG - mill&am per kilogram 
B - reported value is less than Contract Required Detectii Limit (CRDL), 

but greater than instrument Detectii Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

R - rejected 
u-notdetected 

UL - not detected, Mased tow 

A01 SBO4-01 D 
1 ll29l94 

13’ 
6.08 

MG/KG 

3170 4350 
0.49 UL 4 
17.3 11.7 
0.07 L 0.63 L 
0.32 U 0.33 u 
313 987 
4.5 L 13.4 

0.41 L 3 
2.5 2.2 

2600 7510 
3.5 5.4 

204 555 
15.5 L 35.6 
0.11 u 0.11 UL 

1.8 J 3.1 
101 662 

27.3 73.3 
IK 0.87 U 
5 9.9 

4.6 L 16.9 J 
2.8 R 2.8 U 

A01 SBO4-03 
lll29l94 

6-T 
6.03 

MGIKG 

07/95/95 1 MSBH.WK4 7 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobatt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

07/95/95 lMSBH.WK4 

A01 SB04-96 
11l29/94 

11-13 
7.85 

MG/KG 

A01 SBO5-01 
11118i94 

1-Y 
7.61 

MGIKG 

6640 4550 
8.6 1.9 

22.6 38.4 
0.51 L 0.22 B 
0.42 U 0.33 

15400 926 
20.7 5.4 

5.1 2.6 
5.1 3.4 

19300 6150 
9.4 9.2 

2660 385 
63 105 

0.16 K 0.11 UL 
9 3.3 

2710 252 
168 79.7 
1.1 u 0.89 UL 

14.7 9.8 
37.5 J 12.7 

3.7 u 2.8 U 

TABLE 5-5 
SUBSURFACE SOIL POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SBO5-04 
11118l94 

7-9 
7.44 

MGIKG 

2150 4070 3010 4460 
0.94 3.6 1.2 1.3 

7.3 19.1 61 30.6 
0.05 B 0.36 B 0.42 B 0.34 B 
0.32 U 0.38 u 0.34 u 0.34 u 
194 109000 1380 870 

3 17.4 3.6 14 
1.6 3 3 2.9 
1.4 B 2.9 3.7 2.8 

1900 11400 3360 7020 
1.7 3.7 12.7 3.6 

95.6 1640 268 589 
73.9 108 351 105 
0.11 UL 0.13 UL 0.11 UL 0.11 UL 

2.5 3.6 3.2 3 
80.6 U 1650 223 681 
17.5 B 1030 25.9 72.9 
0.85 UL 1 UL 0.9 UL 0.89 UL 

3.6 12 5 12.3 
4.2 K 20.5 14.5 14 
2.6 U 3.1 u 2.8 U 2.8 U 

A01 SBO5-07 
11118J94 

13-1s 
8.52 

MGIKG 

MC/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detectii Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

R - rejected 
U - not detected 

UL - not detected, biased tow 

3 

A01 SBO6-01 
11119l94 

13 
7.52 

MGIKG 

A01 SBO6-03 
11119l94 

5-r 
5.78 

MGIKG 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

A01 SBO6-05 
11119l94 

911’ 
8.07 

MGlKG 

A01 SBO7-01 
12/03/94 

I-3 
7.83 

MG/KG 

2570 5ooo 
4.9 24.8 

15.1 17.1 
0.29 B 0.54 
0.34 u 0.4 u 

70400 853OJ 
11.7 15.5 

2.5 4.7 
2 3.9 

9ooo 16900 
3.1 6.8 J 

1190 803 
86 69.9 

0.11 UL 0.14 u 
3.3 4.6 

1090 777 
695 76.3 

0.91 UL 1.1 u 
8.6 14.6 
17 19.3 J 

2.8 U 3.5 u 

TABLE S-5 
SUBSURFACE SOIL -POSlTlVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SBO7-01 D 
12lo3i94 

l-3 
7.85 

MG/KG 

3320 4190 6030 
14.4 4.8 6 
12.3 19 26 
0.28 0.39 0.48 
0.34 u 0.36 UL 0.37 UL 

683OJ 124009 50100 
9.2 14.9 16.3 
2.7 3.1 5.2 
2.8 2.6 4.4 

!a640 12200J 15800J 
5.4 J 4.1 8.6 

457 1920 2230 
51.9 108 J 55.9 J 
0.12 u 0.12 u 0.13 u 

3.4 5.1 8.5 
487 1630 1600 

57.6 656 56.7 
0.9 u 0.97 u 0.98 u 
9.5 11.9 11.9 
12 J 20.4 J 34.7 J 

2.9 u 3.1 u 3.2 U 

A01 5807-04 
12lO3l94 

7-g 
8.11 

MG/KG 

MGlKG - mlltiiram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detectii Limit (IDL). 
J - estimated 

K-b&&high 
L-biasedlow 

R - rejected 
U-notdetected 

UL-notdetected,biasedlow 

A01 SBO7-06 
12lo3f94 

11-13 
7.87 

MG/KG 

A01 SBO8-01 
12/03&l 

l-3 
5.41 

MG/KG 

8190 
2.6 

32.1 
0.56 
0.36 UL 
1100 
18.9 

4 
2.9 

17500 J 
6.2 

1080 
78.8 J 
0.12 u 

5.2 
1270 
37.3 

1.5 K 
17.5 
24.1 J 

3u 

071Q6i95 lMSBH.WK4 4 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

07Kr5195 lMSBH.WK4 

A01 8808-03 
12/03/94 

5-7 
8.16 

MGIKG 

5020 6440 1760 
4 5.9 2.7 J 

19.9 18 10.2 
0.43 0.48 0.14 L 
0.39 UL 0.41 UL 0.37 u 

129000 10200 141000 
16.2 17.6 7.1 L 

3.3 5.8 1.2 L 
2.6 4.7 1.3 

12800 J 15200 J 5830 
4.8 7 2.5 

2190 2340 1360 
121 J 60.6 J 88.9 L 

0.13 u 0.14 u 0.13 u 
5.5 9.4 1.8 J 

1790 2230 947 
547 127 901 

IU 1.1 u 1.3 K 
13 13.6 6.2 

23.8 J 35.3 J 10 L 
3.2 U 3.5 u 3.2 R 

TABLE 5-5 
SUBSURFACE SOIL POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SBO8-04 
12lo3l94 

7-g 
8.01 

MG/KG 

A01 SBO9-01 
11/29&l 

1-J 
8.01 

MG/KG 

A01 SB09-64 
11/29/94 

7-g 
8.25 

MG/KG 

A01 SBO9-06 
lli29l94 

11-13 
7.79 

MG/KG 

A01 SBO6A-01 
11/10/94 

l-l.5 
NA 

MG/KG 

4360 7170 4680 
5.1 J 7.1 2.22 

19.5 23.2 24.2 L 
0.37 L 0.55 L 0.221 
0.32 U 0.41 u 0.369 B 

31200 6100 2430 
13 L 23.1 6.92 B 

4.7 L 5.4 1.12 
5.9 5.1 2.38 B 

12300 18700 6920 
7.4 9 9.33 

1640 mm 240 
46.4 L 46.9 71.8 
0.11 u 0.14 UL 0.031 

7.3 J 10 7.34 
1260 2450 252 
67.9 60.9 19.1 B 
0.86 u 1.1 u 0.269 u 

7.1 17.2 13.3 
31.4 L 49.4 J 20.2 

2.8 R 3.6 U 0.667 u 

MGIKG - miliiiram per kilogram 
B - reported value is tess than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K-biased high 
L-biasedlow 

R-rejected 
U-notdetected 

UL - not detected, biased low 

5 



Location 
Sampling Date 
Depth 

PH 
units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

AOlSB16-01 
11/10/94 

l-l.5 
NA 

MGIKG 

A01 SBl741 
11110194 

l-l.5 
NA 

MGIKG 

8140 3430 
2.89 4.65 
25.3 L 25.2 L 
1.23 J 0.346 
0.62 B 0.539 B 
1280 181009 
19.9 J 10.6 B 
3.01 1.86 
2.88 B 3.53 B 

13000J 12200 
6.61 5 
814 1720 

21.9 J 63.7 
0.016 0.034 

11.1 3.89 
890 1466 

16 B 853 
0.226 u 0.211 u 

13.3 9.26 
42.6 J 36.9 

0.611 U 0.613 U 

TABLE 5-5 
SUBSURFACE SOIL -POSlTlVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOlSB18-01 
12iO6i94 

l-l.5 
NA 

MG/KG 

7340 
13.5 J 
17.7 

0.417 L 
0.601 B 
1160 
21.5 
1.77 B 
8.46 B 

16200 
6.89 
1230 
13.2 B 

0.034 L 
3.99 B 
1690 
24.4 B 
0.27 U 
21.7 L 
28.6 B 

0.226 

A01 SB26-01 
12lO6l94 

l-l .5 
NA 

MGKG 

3700 4460 
0.752 3.47 

36.7 31.1 L 
0.375 L 0.281 
0.191 B 0.29 B 

435B 842 
3.88 B 5.63 B 
1.89 B 1.97 
5.98 B 2.2 B 

3910 5930 
7.19 7.1 
352 328 
155 92.3 

0.023 L 0.044 
1.14 B 3.14 
236 232 
13.9 B 37.4 B 

0.208 UJ 0.213 U 
4.97 L 10.7 
20.2 B 11.5 

0.226 0.537 u 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than lnsbwnent Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 
R - rejected 

U - not detected 
UL - not detected, biased low 

A01 SB33-61 
11110194 

1.5-2 
NA 

MGIKG 

A01 SB42-01 
11111194 

2-2.5 
NA 

MGIKG 

4wo 
1.41 
30.7 L 

0.596 
0.282 B 
1690 
6.51 B 
3.15 

2.5 B 
5650 
6.37 
300 
18.1 

0.127 
3.6 

258 
19.7 B 

0.236 u 
9.86 
12.9 

0.686 u 

07/05/95 1 MSBH.WK4 6 



Location A01 SB53-01 A01 SB54-01 A01 SB98-01 
Sampling Date 11111l94 11111i94 11111/94 
Depth 1.5-2 1.5-2 1.5-2 

PH NA NA NA 
Units MGIKG MGIKG MG/KG 

Aluminum 3130 
Arsenic 13.2 
Barium 30.4 L 
Beryllium 0.27 
Cadmium 0.412 B 
Calcium 1590 
Chromium 5.54 B 
cobalt 1.59 

Copper 16.2 
Iron 5630 
Lead 16.3 
Magnesium 238 
Manganese 49.4 
Mercury 0.069 
Nickel 2.48 
Potassium 227 
Sodium 22.4 B 
Thallium 0.229 u 
Vanadium 7.5 
Zinc 54.8 
Cyanide 0.596 u 

TABLE 54 
SUBSURFACE SOIL POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

8300 
16 

48.9 L 
0.609 

1.1 B 
2910 

26 
2.74 
4.41 B 

8.91 
1310 
86.9 

0.029 
6.42 
1350 
27.2 B 

0.236 u 
21.3 
30.7 

0.619 U 

7630 
1.63 
26.2 L 

3.8 J 
1.43 B 

2430 
29.7 J 
10.7 
3.74 B 

25700 J 
7.86 
1550 

161 J 
0.014 

13.5 
1810 
24.2 B 

0.251 u 
17.1 
71.1 J 

0.634 u 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased hiih 
L-biasediow 

R - rejected 
U - not detected 

UL - not detected, biased tow 

07Kt5l95 1 MSBH.WK4 7 



Chloroform 

i 

TABLE 54 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A01 HP01 -01 A01 HP02-01 A01 HP02-01 D A01 HP03-01 A01 HPO4-01 A01 HP0501 A01 HPO6-01 A01 HP07-01 A01 HPO6-01 A01 HPO9-01 
Date Sampled: 11/20/94 11/30/94 llBOt94 11/20/94 12/03&l 11119l94 1ll2ot94 12KW94 12kW94 lll3Ol94 

pH: 7.43 6.79 6.79 7.42 7.92 7.63 NA 7.31 7.31 7.27 
unns: UGIL UG/L UGlL UGIL UGIL UGlL UGlL UG/L LJGIL UGIL 

1u 1u 1u 1u 1u 1u 1u IU 1u 0.6 J 

W/L - microgram per liter 
J - estimated 

NA - not analyzed 
U - nd detected IVHPHXLS I1 OF 1 



RDX 
2,4,6-Trinitrotoluene 

4-Amino-2&Dinitrotoluene 

TEMPORARY PIEZOMETER - POSITIVE DETECTlON SUMMARY 
NITRAMINE COMPOUNDS 

SSA 1 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VlRGlNlA 

Sample ID: A01 HPOl-01 A01 HP02-01 A01 HP02-01 D A01 HP03-01 A01 HPO4-01 A01 HPO5-01 A01 HPO6-01 A01 HP07-01 A01 HPO6-01 A01 HPO9-01 
Date Sampled: 11i2Oi94 11/30/94 lll3oi94 11/20/94 12/03/W ll/l!M94 1ll2Ol94 12KW94 12KW94 11l3Ot94 

pH: 7.43 6.79 6.79 7.42 7.92 7.53 NA 7.31 7.31 7.27 
Units: UGIL UG/L UGlL K/L UG/L UG/L UG/L UGIL UG/L UGIL 

0.69 u 13 15 0.69 u 0.59 u 0.59 u 0.59 u 0.69 u 0.59 u 1.3 
0.62 u 0.62 u 0.62 U 0.62 u 0.62 U 0.62 U 0.62 U 0.62 u 0.62 u 4.6 

1u 1u IU 1u 1u 1u 1u 1u 1u 9.4 

UG/L - microgram per liter 
NA - not analyzed 
U-IlddetsCtsd lEH!=H.XLSIl OF 1 



Location A01 HP0161 A01 H PO2-01 A01 HP02-01 D A01 HP03-01 A01 HP0491 A01 HP0561 
Sampling Date 11/20/94 11 MO194 11/30/94 11/20/94 12/03/94 1 l/19/94 
PH 7.43 6.79 6.79 7.42 7.92 7.53 
Units UG/L UG/L UG/L UG/L UGIL UGIL 

Aluminum 19900 
Antimony 12.2R 
Arsenic 52.6 
Barium 78.9 
Beryllium 1.6 
Cadmium 1.5 u 
Calcium 185000 
Chromium 78.4 
Cobalt 15.5 

Copper 12.6 
Iron 49200 
Lead 13.9 
Magnesium 8090 
Manganese 241 
Mercury 0.2 u 
Nickel 25.2 
Potassium 7450 
Selenium 2.6 UL 
Sodium 5530 
Vanadium 67.1 L 
Zinc 94.5 

TABLE 5-7 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

29500 
14.1 L 
36.6 
181 
7.3 
2.7 

249009 
104 

54 
22 

24.2 
29800 

1020 
0.2 u 

48.1 
11900 

2.6 U 
8310 
82.5 
173 J 

25600 
12.2 UL 
37.2 
159 
5.7 
1.5 u 

248900 
94.8 
41 .I 

22 
76190 

22.8 
29100 

852 
0.2 u 

44.2 
11600 

2.6 U 
8210 
75.3 
164J 

28509 
12.2R 

29 
116 

1.; u 
mm00 

85 
18.2 
17.1 

59400 
21.8 

13300 
261 
0.2 u 

25.1 
10409 

2.6 UL 
26900 

74.6 UL 
118 

UG/L - microgram per titer 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 
R - rejected 

U - not detected 
UL - not detected, biased low 

28200 
12.2 u 
26.1 
149 
1.8 
1.5 u 

140000 
85.7 
20.5 
19.6 

24.8 
11208 

268 
0.2 u 

32.4 
102OCl 

2.6 U 
6ooo 
75.8 
129J 

771 
12.2R 
2.3 U 

65.3 
0.33 B 

1.5 u 
137000 

1.8 U 
1.9 u 
3.9 

1730 
1.4 u 

3560 
14.6 
0.2 u 
4.3 u 

4260 
2.6 UL 

6930 
3.7 L 
9.1 B 

07/OS/95 lMHPH.WK4 1 



Location 
Sampling Date 

PH 
Units 

Aluminum 76300 70100 46300 14760 
Antimony 12.2 R 12.2 u 18.8 12.2 UL 
Arsenic 45.8 64.4 36.7 12.3 
Barium 820 248 199 85.2 
Beryllium 9.2 4.9 3 0.89 
Cadmium 1.5 u 1.5 u 1.5 u 1.5 u 
Calcium 230000 265ooo 223090 149060 
Chromium 168 197 135 40.7 
cobalt 79.9 53.2 34.2 9.9 

Copper 70.3 36.3 25.8 11.9 
Iron 136900 159008 103000 31500 
Lead 236 63.2 40.1 12 
Magnesium 22100 24700 19366 12000 
Manganese 4350 632 391 87 
Mercury 0.21 K 0.2 u 0.2 u 0.2 u 
Nickel 91.3 86 48.7 18 
Potassium 21460 17600 18200 8610 
Selenium 3.8 L 4K 2.6 U 2.6 U 
Sodium 9390 10000 6480 6980 
Vanadium 182 L 168 114 39.8 
Zinc 413 333 J 210 J 77J 

A01 HPO6-01 
1 l/20/94 

N/A 
UGIL 

TABLE 5-7 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 HP07-01 
12/03/94 

7.31 
UGIL 

A01 HP08-01 
12/03/94 

7.31 
UGIL 

A01 HP0961 
11/30/94 

7.27 
UGIL 

UGIL - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased hlgh 
L - biased low 
R - rejected 

U - not detected 
UL - not detected, biased tow 

I 07/05/95 lMHPH.WK4 3 



Location 
Sampling Date 

PH 
Units 

Aluminum 
Barium 
Calcium 

Copper 
Iron 
Magnesium 

Potassium 
Sodium 
Thallium 
Vanadium 

A01 HP01 F-01 
llR0/94 

7.43 
UGIL 

11 u 
13.3 

67800 
8.4 
7.8 B 

2110 
2.5 B 

1900 
4ooo 

4.8 B 
1.4 u 

TABLE 5-7 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

DISSOLVED INORGANICS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 HP02F-01 A01 HP02F-01 D 
1 l/30/94 11/30/94 

6.79 6.79 
UGIL UGIL 

A01 HP03F-01 A01 HPMF-OI A01 HPO5F-01 
1 I /m/94 12/03/94 11/19/94 

7.42 7.92 7.53 
UGIL UGIL UGIL 

11 u 
63.3 

2.1 
18.7 B 

22300 
3.4 

5200 
7490 

4u 
1.7 

11 u 11 u 
62.5 30.6 

228000 149000 
10.4 12.6 
16.5 B 17 B 

22200 4200 
3.7 2.8 B 

4860 2599 
7420 26308 

5.2 K 4u 
1.4 u 2.3 

UG/L - microgram per titer 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
K - biased high 
U - not detected 

11 u 11 u 
56.1 62.7 

86300 134000 
1.4 u 14.6 
3.6 338 

1310 3330 
25.4 5.3 
1870 3770 
5470 6310 

5.4 K 4u 
1.4 u 1.4 u 

07/05/95 lMDHPH.WK4 



TABLE 7 
FREQUENCY OF DETECTION SUMMARY 

DISSOLVED INORGANICS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 

PH 
Units 

Aluminum 
Barium 
Calcium 

Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Thallium 
Vanadium 

A01 HPO6F-01 
11/20/94 

N/A 
UGIL 

11 u 20.2 11 u 11 u 
92.2 29.5 70.2 43.9 

128000 149900 143090 146000 
13.1 1.4 u 1.4 u 3.1 
36.6 B 46.7 19.2 22.3 B 

4170 2210 2860 7630 
173 5.1 10.9 0.76 

5120 920 3660 4760 
8530 9350 5746 6810 

4u 4u 4.7 K 4u 
1.4 1.4 u 1.4 u 1.7 

A01 HP07F-01 A01 HPO8F-01 
12/03/94 12/03/94 

7.31 7.31 
UGIL UGIL 

A01 HP09F-01 
11/30/94 

7.27 
UGIL 

UGIL - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detectii Limit (IDL). 
K - biased high 
U - not detected 

07/05/95 lMDHPH.WK4 2 



2,4,6Trinitroluene 
QAmino-2,6Dinitrotoktene 

TABLE 6-8 
SURFACE WATER -POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A01 SW01 -01 A01 SWO2-01 A01 SWO2-01 D A01 SWO3-01 A01 SWO4-01 
Date Sampled: 12lO3lQ4 12lo3lQ4 12nwQ4 12/03/94 12KKYQ4 

pH: 4.39 4.28 4.28 7.20 8.57 
Units: UGIL UG/L UGlL UGIL UGIL 

0.82 U 0.82 U 0.82 u 2.9 0.82 U 
IU 1u IU 3.8 IU 

UGlL microgram per iiier 
U-notdetected lESWH.XLS/l OF 1 



Location 
Sampling Date 
PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

A01 SW01 -01 
12lo3lQ4 

4.39 
UGlL 

1846 13660 
2.8 16.6 

53.7 133 
0.1 0.86 
1.5 u 1.5 u 

120060 126060 
2.5 L 25.6 L 
2.4 8.7 
2.2 14.7 

5360 39500 
4.5 K 34.9 

2550 4250 
142 272 
0.2 u 0.3 
4.3 u 9.8 

2310 3890 
8430 6290 

4u 4u 
5.2 35.4 

10.3 J 103 J 

TABLE 6-9 
SURFACE WATER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SWO2-01 
12/03/Q4 

4.28 
UGlL 

A01 SWO2-01 D 
12lo3JQ4 

4.28 
UGIL 

11460 1970 11100 
13.6 2.3 U 23.8 
118 78.1 240 
0.7 0.14 1.1 
1.5 u 1.5 u 2.4 

126OQQ 12QOO0 138ooo 
19.4 L 3.1 L 19 L 

7.3 2.4 16.8 
12.3 15.8 57.5 

32900 4610 3QOO0 
25.9 26.9 112 

4110 3320 4820 
263 171 584 

0.21 0.2 u 0.31 
4.3 u 4.3 u 11.7 

3450 2280 4430 
6250 6950 8640 

5.2 K 5.6 K 4u 
28.4 6.9 33.8 
83.8 J 70.6 J 551 J 

UGlL - microgram per titer 
J - estimated 

K - biased high 
L - biased iow 

U - not detected 

A01 SWO3-01 
12iO3lQ4 

7.20 
UGIL 

A01 SWO4-01 
12lo3fQ4 

6.57 
UG/L 

07AXlQ5 lMSWH.WK4 1 



TABLE 6-10 
SURFACE WATER -POSITIVE DETECTION SUMMARY 

ENGINEERING PARAMETERS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A01 SWO1-01 A01 SWO2XIl A01 SWO2-01 D A01 SWO3-01 A01 SWO4-01 
Date Sampled: 12lo3iQ4 12lo3lQ4 12KXVQ4 12lo3iQ4 12lowQ4 

pH: 4.39 4.28 4.28 7.20 8.57 
Units: MGIL MGII. MG/L MG/L MG/L 

Hardness 320 310 320 350 370 

MG/L - mill&am par liter lHSWH.XLSIl OF 1 



TABLE 6-11 
SEDIMENT - POSlTlVE DETECTION SUMMARY 

SEMNOLATILE ORGANIC COMPOUNDS 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sampte ID: A01 SD01 -01 A01 SD01 -02 A01 SD02-01 A01 SDO2-02 A01 SD0361 A01 SDOS-OI D A01 SDOS-02 A01 SD0461 AO1SDO4-O2 
Date Sampled: 12MtB4 12lO4l94 12AWB4 12/04l!M 12/03/94 12KW94 12iWB4 12lOWQ4 12lO3lB4 

Depth: o-4” 4-8” 04 4-8” o-4” o-4” 48” o-4” 44 
pH: 7.98 7.72 7.44 7.51 7.70 7.60 7.61 7.51 7.24 

Units: UGlKG UGlKG UG/KG W/KG UG/KG UGIKG t&/KG UGIKG UGlKG 

Din-Butyi Phthalate 
Fluoranthene 
Pyrene 
Butyi Benzyl Phthalate 
Benzo(a)anthracene 
Chrysene 
bis(2-EthythexyQPhthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2.3-cd)pyrene 

2000B 
430U 
430U 
430U 
430U 
430U 
43OU 
430U 
436U 
430U 
430U 

140 B 
490U 
490U 
4SOU 
490U 
490U 
4SOU 
490 u 
490U 
490U 
4BOU 

446OB 
170 J 
220J 
840U 
840U 
840U 
840U 
846 U 
840 U 
840U 
840U 

4ooo 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 
460U 

240 B 
140J 
146J 
480U 

86J 
120 J 
480 u 
140J 
110 J 
110 J 
480U 

UGlKG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

J - estimated 
u-notdetected 

180 B 
16OJ 
140J 
460U 
IOOJ 
170 J 
460U 
270 J 
160J 
170 J 
12OJ 

2300B 
440U 
440U 

1200 
440U 
44OU 
12OJ 
440U 
440U 
440U 
440U 

2908 
545 
535 

460U 
460U 
460U 
460U 
460U 
460U 
460t.l 
460U 

1100 B 
500U 
500U 
500U 
5OOU 
500U 
210 J 
500U 
500U 
500U 
500U 



TABLE 6-l 1 
SEDIMENT - POSlTlVE DETECTION SUMMARY 

PESTlClDEWPCBs 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A01SD01-01 A01 SD01 -02 AOlSDO2-61 A01 SDO2-02 A01 SDO3-01 A01 SD03-01 D AOISDO3-O2 A01 SDO4-01 A01 SDO4-02 
Date Sampled: 12lO4M 12lO4lg4 12lo4ig4 12KMM 12lo3tw 12/03/94 12lW94 12/03/94 12/03/94 

Depth: o-4’ 48’ 04” 4-8” o-4” o-4” 4-8” O-4” 4-8” 
pH: 7.96 7.72 7.44 7.51 7.70 7.60 7.61 7.51 7.24 

Units: UGIKG UGIKG UGlKG UGlKG UG/KG W/KG W/KG UG/KG UG/KG 

delta-BHC 
gamma-BHC (Lindane) 
Endosulfan Sulfate 
4.4-DDT 

2.2 u 2.5 U IJ 2.1 J 2.5 U 2.4 U 2.3 U 2.4 U 2.6 U 

2.2 u 2.5 u 0.61 J 2.4 U 2.5 U 2.4 U 2.3 U 2.4 U 2.6 U 

4.3 u 4.8 U 1.6 J 4.8 U 4.8 U 1.3 J 4.5 u 4.6 U 5u 

1.6 J 4.8 U 5.6 U 4.6 U 4.8 U 1.7 J 4.5 u 4.6 U 5u 

22 u 25 u 6J 24 U 5.3 J 3.1 J 1.5 J 2.7 J 26U 

UG/KG - microgram per kilogram 
J - estimated 

U-notdetected 1PsDHxLsIl OF 1 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

07/05/Q6 lMSDH.WK4 

A01 SDOI-OI 
12lO4lQ4 

O-4’ 
7.96 

MGIKG 

595 
0.59 U 

4.5 
0.05 
0.39 U 
750 J 
1.4 L 

0.49 u 
0.5 

1250 
2.2 J 

46.1 
7.2 

0.13 u 
1.1 u 

98.8 U 
29.3 

IU 
1.6 
3.2 J 

TABLE S-12 
SEDIMENT - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SD01 -02 A01 SD02-01 A01 SD02-02 
12/04/Q4 120vQ4 12/04/94 

44 o-4’ 4-8” 
7.72 7.44 7.51 

MGlKG MGIKG MGIKG 

519 3420 
0.65 U 3.8 

3.8 22.4 
0.03 0.28 
0.42 U 0.51 u 
583 J 508OJ 
1.2 L 8.4 L 

0.54 u 2.6 
0.57 4.9 
854 9440 

2J 11.5 J 
43.8 411 

5.8 70.7 
0.15 u 0.17 u 

1.2 u 3.3 
107 u 399 

41.7 101 
1.1 u 1.3 u 
1.1 10.3 
2.6 J 29.6 J 

MGlKG - milligram per kilogram 
J - estimated 

K - biased high 
L - biased tow 

U-notdetected 

1 

1120 
0.75 

6 
0.05 
0.41 u 

2570 J 
2.5 L 

0.52 U 
1.1 

2300 
3.9 J 
123 

11.5 
0.14 u 

1.2 u 
103 u 

46.2 
1.1 u 
2.9 

11.3 J 

A01 SD03-01 
12lo3lQ4 

04” 
7.70 

MGtKG 

1200 554 
2.3 1.5 

23.3 90.9 
0.08 0.04 
0.43 u 0.54 

4760 J 144OJ 
3.5 L 5.4 L 

0.77 1 
9 6.9 

4500 6320 
24.1 J 14.6 J 
150 73.1 

54.1 38.2 
0.14 u 0.14 u 

1.2 u 1.7 
110 u 103 u 

56.1 80.1 
1.2 u 1.1 u 
3.6 1.8 

43.3 J 79.9 J 

A01 SDO3-01 D 
12lo3iQ4 

o-4’ 
7.60 

MGIKG 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

A01 SD03-62 
12!03/94 

48” 
7.61 

MGIKG 

1060 
1.2 
10 

0.04 
0.41 u 
1250J 

2.3 L 
0.51 u 

9.4 
3300 
18.2 J 
117 

13.2 
0.14 u 

1.2 u 
103 u 

75.3 
1.1 u 
2.7 

36.3 J 

TABLE 6-12 
SEDIMENT - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SD04-01 A01 SDO4-02 
12lo3lQ4 12/03/Q4 

O-4” 48” 
7.51 7.24 

MGIKG MGIKG 

507 4570 
0.98 3.1 

6.1 32 
0.03 u 0.3 
0.41 u 0.44 u 
707 J 1940 J 
1.5 L 8.9 L 

0.51 u 1.9 
2.3 5.9 

1620 8470 
5.4 J 16.1 J 
61 409 

6.3 29 
0.14 u 0.3 

1.2 u 2.9 
103 u 340 

46 96.2 
1.1 u 1.3 K 
1.6 9.5 

19.7 J 54.2 J 

MG/KG - milligram per kilogram 
J - estimated 

K - biased high 
L - biased low 

U - not detected 

07RX&5 1 MSDH.WM 2 



TABLE 613 
SURFACE SOIL - POSITNE DETECTION SUMMARY 

VOLATILE ORGANlC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

Methylene chloride 
Acetone 
2-Butanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 

AOGSSOI M) 
11/06#4 

o-6” 
4.95 

UG/KG 

12 u 
3J 

12 R 
12 u 
12 u 
12 u 

AO6SS02-00 AO6SS03-00 AO6SSO4-00 A06SS05-00 
llm6/Q4 11/06&l 11/O6/Q4 11lwQ4 

O-6” O-6” O-6” o-8- 
3.95 5.73 6.29 5.54 

UG/KG UGlKG UG/KG &/KG 

3J 12 u 12 u 11 u 
13 u 12 u 12 u 11 u 
13 u 12 u 12 u 11 R 
13 u 12 u 12 u 11 u 
13 u 12 u 12 u 11 u 
13 u 12 u 12 u 11 u 

UG/KG - microgram per kilogram 
B - analyte detected in associated blank(s) 

J - estimated 
R - rejected 

U-notdetected 

AO8SSO8-00 
11/06/Q4 

O-6” 
5.79 

UG/KG 

11 u 
11 u 

6J 
11 u 
11 u 
11 u 

AO6SSO7M) A08SS08-00 AO6SSO8-OOD 
1lnwQ4 11/06/Q4 11lwQ4 

o-6” o-6” O-6” 
5.96 5.95 5.87 

UGIKG W/KG UG/KG 

12 u 11 u 12 u 
12 u 11 u 12 u 
12 u 11 R 4J 
12 u 11 u 12 u 
12 u 11 u 12 u 
12 u 11 u 12 u 

SVSSHXLS I 1 OF 4 



TABLE 6-15 
SURFACE SOIL - POSlTlVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A06.SS09-00 AOSSSIWO 
Date Sampled: 11/07/94 iim7m4 

Depth: oa O-6” 

P: 5.84 5.97 
Units: UGIKG W/KG 

AOSSSI I-00 AOSSSI 2-00 AOGSSI 2-COD AOSSSI 3-00 ACSSS14-00 AOSSSl5-OC AOSSSISOO 
11/07/94 11/07/94 1 im7m4 11/07/94 iim7m4 iim7m4 iim7m4 

04 O-6” o-6” o-s o# O-6” o-6* 
3.56 5.25 5.24 5.67 5.34 5.67 4.93 

UGIKG N/KG UGIKG UGIKG W/KG UG/KG UG/KG 

Methytene chloride 11 u 11 u 12 u 11 u 12 u 11 u 11 u 11 u 11 u 
Acetone 11 u 11 u 12 u 3J 12 u 11 u 11 u 11 u 11 u 
ZButanone 11 u 11 R 12 u 11 R 4J 11 R 11 R 11 R 11 R 
Tetrachloroethene 11 u 11 u 12 u 11 u 12 u 11 u 11 u 11 u 11 u 
Totuene 11 u 11 u IJ 11 u 12 u 11 u 11 u 11 u 1J 
Chlorobenzene 11 u 11 u 12 u 11 u 12 u 11 u 11 u 11 u IJ 

UGIKG - microgram per kilogram 
B - anaiyte detected in associated blank(s) 

J - estimated 
R - rejected 

U-notdetected SVSSHXLS I2 OF 4 



TABLE 6-13 
SURFACE SOIL - POSITNE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A66SS17-W AOGSSI 6-66 AOGSSI Q-66 AO6SS26-66 AOGSS26-QQD A66SS21-66 AQ6SS22M) A66SS23-W A66SS24-66 
Date Sampled: 11/07/94 ll/o&Q4 12/04/Q4 11/08/94 11/C6/Q4 12/64/Q4 llm6/Q4 11/wQ4 llmB/Q4 

Depth: O-6” 04 o-6” O-6” O-6” O-6” w O-6” O-6” 
pH: 5.53 5.49 5.76 5.03 4.89 5.22 5.12 5.76 4.93 

Units: UG/KG UGIKG UGIKG N/KG &/KG UG/KG UG/KG UG/KG UGIKG 

Methytene chloride 11 u 11 u 12 u 6J 11 u 25 11 u 11 u 10 u 
Acetone 11 u 48 12 u 11 u 18 5B 11 u 11 u 10 u 
2-Butanone 11 u 11 u 12 u 11 u 11 u 12 u 11 u 11 u 10 u 
Tetrachloroethene 11 u 11 u 25 11 u 11 u 12 u 11 u 11 u 10 u 
Toluene 11 u 11 u 12 u 11 u 11 u 12 u 11 u 11 u 10 u 
Chlorobenzene 11 u 11 u 12 u 11 u 11 u 12 u 11 u 11 u 10 u 

&/KG - microgram per kilogram 
B - analyte detected in associated Mark(s) 

J - estimated 
R - rejected 

U-nddetected BVSSH.XLS I3 OF 4 



TABLE 613 
SURFACE SOIL - POSITIVE DETECTlON SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6SS25-00 AO6SS26-OO AO6SS27-00 AO8SS28-00 
Date Sampled: llm8/94 11/08/94 1 l/08/94 11/08/94 

Depth: O-6” ox o-6” w 
pH: 5.81 6.04 5.86 6.08 

Units: UGIKG W/KG W/KG UG/KG 

hlethyiene chloride 35 11 u 3J 3J 
Acetone 10 u 11 u 38 10 u 
2-Butanone 10 u 11 u 11 u 10 u 
Tetrachloroethene 10 u 11 u 11 u 10 u 
Toluene 10 u 11 u 11 u 10 u 
Chlorobenzene 10 u 11 u 11 u 10 u 

UG/KG - microgram per kilogram 
B - anaiyte detected in associated blank(s) 

J - estimated 
R-rejected 

U-nOtdetected SVSSH.XLS I4 OF 4 



TABLE 6-13 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6SSOl-QO AO6SSO2-00 AO8SS03-08 AO8SSO4-08 A06.5.505-00 A08SS08-00 AO6SS0760 A86SSO8-CO A86SSO8-OOD 
Date Sampled: 11106/Q4 11/08/Q4 11/06/Q4 11/06/Q4 11/06/Q4 111O6/Q4 11/08/Q4 11m6/Q4 11/06/Q4 

Depth: 03 04 O-6” O-6” 04 O-6” w oe O-6” 
pH: 4.95 3.95 5.73 6.29 5.54 5.79 5.98 5.95 5.87 

Units: UGIKG W/KG UGIKG UGIKG UGIKG W/KG W/KG UGIKG UGIKG 

1 ,rFDichlorobenzene 
4Chloroaniline 
Phenanthrene 
Di-n-Butyl Phthalate 
Fluoranthene 
Pyrene 
Butyl Benzyl Phthalate 
Beruo(a)anthracene 
Chtysene 
bis(2-Ethyihexyt)Phthalate 
Di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno(1 ,Z&cd)pyrene 
Benzo(g,h,i)Perytene 

370 u 
370 u 
370 u 
510 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

76 J 

400U 
950 

83 J 
540 
210 J 
130J 
130J 
IOOJ 
170 J 
790 
46OU 
250J 
160J 
1505 

81 J 
48J 

390 u 
390 u 
390 u 
800 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

370 u 
370 u 
370 u 
700 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

360U 
360U 
360U 

73 J 
36OU 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 

W/KG - microgram per kilogram 
B - analyte detected in associated Manks(s) 

J - estimated 
U-notdetected 

UJ - reported quantitatiin limit Is qualified as estknated 

370 u 
370 u 
370 u 
880 
370 u 

57 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

40J 
370 u 
170 J 

3QOU 
390 u 
3QQU 

1100 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

380U 
380U 
3BOU 
2QOJ 
3BOU 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
386U 
IDOJ 

380U 
380U 
380U 
520 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
388U 
380U 
380U 

72 J 
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TABLE 6-13 
SURFACE SOIL - POSlTtVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AOBSSOS4O AOBSSl C-00 AOGSSI l-00 AOBSS12-00 AOGSSI 2-OOD AOGSSI 3-00 AoGSS14-00 AOSSSI 6-00 
Date Sampled: iim7m4 11/07/94 iim7m4 11/07/94 11/07/S4 11/07/94 iim7m4 1 l/07/94 

Depth: 0-c O-6” 06” 04 o-6” O-6” O-6” O-6” 
pH: 5.84 5.97 3.58 5.25 5.24 5.67 5.34 5.67 

Units: UG/KG UGIKG UG/KG UGIKG UGIKG W/KG W/KG UG/KG 

1,4-Dichlorobanzene 
4Chloroaniline 
Phenanthrene 
DCn-Butyi Phthatate 
Fluoranthene 
Pyrene 
Butyt Benzyi Phthalate 
Benzo(a)anthmcene 
Chrysene 
bis(2-EthythexYt)Phthalate 
Di-n-Octytphthalate 
Benzo(b)fluoranthane 
Beruo(k)fluoranthana 
Beruo(a)Pyrena 
Indeno(l,2$cd)pyene 

Benzo(g,h,Weryle~ 

370 u 
370 UJ 

BOJ 
440 
ICOJ 
240J 
370 u 

40J 
585 
BOJ 

370 u 
465 
505 

140J 
635 

870 J 

3BOU 
380 UJ 
36OU 

2300 
36OU 
36OU 
36OU 
3SOt.J 
3SOU 
3BOU 
36OU 
36OU 
36OU 
36OU 
36OU 
3BOU 

360U 
16OJ 
64J 

2500 
66J 

IOOJ 
270 J 

59 J 
S4J 

3800 
QBJ 

16OJ 
IOOJ 

SOJ 
36OU 
36Ol.t 

370 u 
370 u 
370 u 

1000 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

370 u 52 J 
370 u 3BOU 
370 u 3BOt.l 

4800 2800 
370 u 3BOt.t 
370 u 3BOU 
780 36OU 
370 u 3BOU 
370 u 36OU 
540 3BOU 
370 u 3BOU 
370 u 3SOU 
370 u 36OU 
370 u 36Ot.J 
370 u 3BOU 
370 u 3SOU 

W/KG - microgram per kilogram 
B - anatyte detested in associated bianks(s) 

J - estimated 
U-notdetactad 

UJ - reported quantttatton limit is quatifii as estimated 

3BOt.l 
3SOt.t 
36Ot.l 
760 
350u 
350u 
3SOU 
35ou 
35ot.l 
35ou 
350u 
350u 
35ot.t 
350u 
350u 
350u 

360U 
360 UJ 
360U 
200J 
36OU 
36oU 
36OU 
36OU 
36OU 
36Ot.t 
36Ot.l 
36OU 
36OU 
36OU 
36OU 
36OU 
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TABLE 613 
SURFACE SOIL -POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

1 ,QDichiorobenzene 
QChloroaniline 
Phenanthrene 
Di-n-Butyl Phthalate 
Fluoranthene 
Pyrene 
Butyi Benzyl PMhalate 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyt)Phthalate 
Di-n-Octyiphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2$cd)pyrene 
Beruo(g,h,i)Perytene 

AO6SS16-00 AO6SSI 7-00 AO6SS18-00 
11 IO7194 

O-6” 
4.93 

UGIKG 

370 u 
370 UJ 
370 u 

68 J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

11/07/94 
O-6” 
5.53 

W/KG 

370 u 
370 u 
370 u 

2506 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

11 rn8l94 
O-6" 
5.49 

UGIKG 

360U 
380 UJ 
380U 
180J 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
360 u 
360U 
360U 
360U 

AO8SSl Q-00 AO6SS2O-OQ AO6SS2O-WD AO6SS21-00 AO8SS22-00 
12/04&l 

O-6” 
5.76 

UGIKG 

380U 
380U 
380U 

2100 B 
380U 
386U 
380U 
380U 
386U 
380U 
380U 
38Ot.l 
380U 
380U 
380U 
380U 

11/08/Q4 11/08/Q4 
O-6” 
5.03 

UGIKG 

360U 
360U 
360U 
160J 
360U 
360U 
360U 
360U 
360U 

72 J 
36OU 
360U 
360U 
386U 
360U 
360U 

UGIKG - microgram per kilogram 
B - analyte detected in associated Manks(s) 

J - estimated 
u-notdetected 

UJ - reported quantiition limit is qualifted as estimated 

O-6” 
4.89 

UG/KG 

360U 
360U 
360U 

82 J 
360U 
360U 
360U 
360U 
360U 

46J 
360U 
360U 
360U 
360U 
360U 
364lU 

12/04/Q4 
O-6” 
5.22 

W/KG 

370 u 
370 UJ 
370 u 
310 J 
370 u 
370 u 
370 u 
370 u 
370 u 

38J 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

11KwQ4 
O-6” 
5.12 

W/KG 

360U 
360U 
360U 

2QOOB 
230J 

Q5J 
360U 

40J 
81 J 

360U 
360U 
250J 
14OJ 
120J 
110 J 
67J 
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TABLE 6-13 
SURFACE SOIL - POSlTlVE DETECTION SUMMARY 

SEMlVOLATlLE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO&SS23-00 AOSSS24-00 AOSS.S25-OO AOSSS2S-00 AOSSS27-00 Ao6SS2S-W 
Date Sampled: 11nM/S4 11/08/94 11/O&94 1l/OSlB4 II/O&94 1lnw94 

Depth: w O-6” O-6” 0-F O-6” O-6” 
pH: 5.76 4.93 5.81 6.04 5.80 6.68 

Units: UGlKG W/KG l&/KG t&/KG UG/KG UG/KG 

1 +Diihlorobenzene 
CChtoroaniline 
Phenanthrene 
Di-n-Butyi Phthalate 
Fluoranthene 
Pyrene 
Butyi Benzyi Phthalate 
Benzo(a)anthracene 
Chryssne 
bis(2-Ethythexyt)Phthatate 
Di-n-Octytphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)pyrene 

Benztig,h,l)Perylene 

3SOU 
380 UJ 
26Ot.t 
ISOJ 
36OU 
3SOU 
3SOt.l 
3SOU 
3SOU 
SSOU 
36OU 
36OU 
3SOU 
36OU 
3SOU 
3SOU 

350 u 
350 UJ 
350 u 
12OJ 
350 u 
350 u 
350 u 
350 u 
3SOt.l 
350 u 
350 u 
3!5OU 
350 u 
3!5OU 
3SOU 
35OU 

3SOU 
360 UJ 
3SOlJ 
110 J 
360U 
3SOU 
3SOU 
36OU 
36OU 
3SOU 
36Ot.t 
3SOU 
36OU 
36OU 
3SOU 
3SOt.l 

3SOU 
380 UJ 
3SOt.l 
22OJ 
36OU 
3SOt.l 
SSOU 
36OU 
3SOU 

SSJ 
36oU 
36OU 
36OU 
36OU 
3SOU 
3SOU 

UG/KG - microgram per kilogram 
B - anatyte detected in associated blanks(s) 

J - estimated 
U-notdetected 

UJ - reported quantitation limit is qualifwd as astimatad 

370 u 
370 UJ 
370 u 

835 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

SSOU 
36OU 
3SOU 

3SJ 
36OU 
3SOt.l 
36OU 
3SOU 
3SOU 
3SOU 
3SOt.t 
SSOU 
3SOU 
3SOt.t 
3SOU 
36OU 
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TABLE 6-13 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

PESTICIDES/PCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO8SS01-00 
Date Sampled: 11/08/94 

Depth: 04 
pH: 4.95 

Units: W/KG 

beta-BHC 
delta-BHC 
gamma-BHC (tindane) 
Heptachlor Epoxide 
Dieldrin 
4,4-DDE 
4,4-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1254 
Am&r-l 280 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
5.7 J 

45 
5.2 J 
3.7 UJ 
4.6 J 
19 UJ 

3.7 UJ 
28J 
19 J 
37 UJ 
37 UJ 

AO8SSO2-00 
11/08/94 

o-6” 
3.95 

UG/KG 

4.8 J 
295 

3.9 J 
37 J 
79 J 

110 J 
3SOJ 
7.2 J 

2oOJ 

AO8SSo3-00 
1llO8l94 

O-6” 
5.73 

UG/KG 

2 UJ 
2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 

410 UJ 20 UJ 
9.5 J 3.9 UJ 

1700 J 2 UJ 
1700 2 UJ 
4200J 39 UJ 

800 UJ 39 UJ 

AO8SSO440 AO8SSOS-00 AO8SSO8-OO 
11lo8l94 

0-e 
6.29 

UG/KG 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
19 UJ 

3.7 UJ 
1.9 UJ 
1.9 UJ 
37 UJ 
37 UJ 

11/08/94 
O-6” 
5.54 

UGIKG 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
18 UJ 

3.6 UJ 
1.8 UJ 
1.8 UJ 
38 UJ 
38 UJ 

W/KG - microgram per kilogram 
J - estimated 

U-nddetected 
UJ - reported quantitation limit ts qualified as estimated 

11Kw94 
O-6” 
5.79 

l&/KG 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
19 UJ 

3.7 UJ 
1.9 UJ 
1.9 UJ 
37 UJ 
37 UJ 

AO8SSO7-00 A06SSO8XIO 
llKW94 

O-6” 
5.96 

UGIKG 

2 UJ 
2 UJ 
2 UJ 
2 UJ 

3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
20 UJ 

3.9 UJ 
2 UJ 
2 UJ 

39 UJ 
39 UJ 

11108/94 
O-6” 
5.87 

W/KG 

2 UJ 
2 UJ 
2 UJ 
2 UJ 

3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 
20 UJ 

3.8 UJ 
2 UJ 
2 UJ 

38 UJ 
38 UJ 

aPssH.xLs/1oF4 



TABLE S-13 
SURFACE SOlL - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor Epoxide 
Dieldrin 
4,4’-DDE 
4,4-DDD 
Endosulfan Sulfate 
4/l’-DDT 
Methoxychlor 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Arocbr-1254 
Arocbr-1260 

AO6SSRDOO 
llm6l94 

04 
5.87 

UGU<G 

2 UJ 
2 UJ 
2 UJ 
2 UJ 

3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 
3.8 UJ 
20 UJ 

3.8 UJ 
2 UJ 
2 UJ 

38 UJ 
38 UJ 

AO8SSO9-OO AO6SSlO-00 AO6SSl l-00 AO6SSl2-00 AoGSSl2-OOD AO6SSl3-00 AO6SSl4-00 AO6SSl5-00 
11/07/94 

O-6” 
5.84 

UGIKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

11 lO7l94 
04 
5.97 

UGlKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.6 U 
3.6 u 
3.8 U 
19 u 

3.6 U 
1.9 u 
1.9 u 
36U 
36U 

11 lO7l94 
O-6” 
3.58 

UGIKG 

9.9 u 
9.9 u 
9.9 u 
9.9 u 
6.6 J 
11 J 
35 
19 u 
29 
99U 
19 u 
74 J 
76 

190 u 
190 u 

iim7m4 
o-6” 
5.25 

UGlKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

UG/KG - microgram per kilogram 
J - estimated 

U - not detected 
UJ - reported quantitatii limit is qualified as estimated 

11/07/94 
O-6” 
5.24 

UGIKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

iim7m4 
O-6” 
5.67 

UGlKG 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.8 U 
3.6 U 
3.8 U 
3.6 U 
3.8 U 
18 U 

3.8 U 
1.8 U 
1.8 U 
36U 
36U 

iim7t94 
o-8” 
5.34 

UGlKG 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
18 U 

3.5 u 
1.8 U 
1.8 U 
35 u 
35U 

11 lO7l94 
O-6” 
5.67 

LWKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
19 u 

3.6 U 
1.9 u 
1.9 u 
36U 
36U 
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TABLE 6-13 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

PESTlClDEWPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor Epoxfde 
Dieldrin 
4,4-DDE 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrfn Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Am&r-l 254 
Am&r-l 260 

AO8SSl6-00 AO6SSl7-66 
11 io7i94 

o& 
4.93 

UGIKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

11/07l!M 
O-6” 
5.53 

UG/KG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

AO8SSl8-08 AO6SSl9-00 A08SS20-00 AO6SS2O-OOD Ao6SS21 M) AO8SS22BO 
lllO8t94 

o-6” 
5.49 

UG/KG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
1.1 J 
3.6 U 
3.6 U 
3.6 U 
19 u 

3.6 U 
1.9 u 
1.9 u 
36U 
36U 

12Mi94 
O-6” 
5.78 

UG/KG 

2u 
2u 
2u 
2u 

3.8 U 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
20U 

3.8 U 
2u 
2u 

38U 
38U 

11108/94 
o-6” 
5.03 

UGIKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
19 u 

3.8 U 
1.9 u 
1.9 u 
36U 
36U 

UGlKG - microgram per kilogram 
J - estimated 

u-notdetected 
UJ - reported quantfRaticn limit is qualifti as estimated 

llKw94 
o-8- 
4.89 

UGlKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
19 u 

3.6 U 
1.9 u 
1.9 u 
38U 
36U 

l2kW94 
o-6 
5.22 

UG/KG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

lliO8&4 
0-v 
5.12 

UG/KG 

1.9 u 
1.4 J 
1.9 u 
1.9 u 
3.6 U 

0.89 J 
1.1 J 
3.6 U 

0.93 J 
3.1 J 
3.6 U 
1.9 u 
1.9 u 
36U 
36U 

AO8SS23-00 
11108/94 

O-6” 
5.76 

UGIKG 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
0.6 J 
3.6 U 
3.6 U 
3.6 U 
2.5 J 
3.6 U 
1.8 U 
1.8 U 
36U 
24 J 
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TABLE 5-13 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

PESTlClDES/PCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO6SS24-00 
Date Sampled: 11/08/94 

Depth: 04 
pH: 4.93 

Units: W/KG 

beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachkw Epotide 
Dieldrin 
4,$-DDE 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlcr 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Arc&r-l 254 
Aroclor-1260 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.5 u 
1.6 J 
3.5 u 
3.5 u 
1.6 J 
18 U 

3.5 u 
1.8 U 
1.8 U 
35U 
35U 

AO6SS25-00 
11/08/94 

o-6” 
5.81 

UGIKG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
8.8 

0.78 J 
3.6 U 
4.7 
19 u 

3.6 U 
1.9 u 
1.9 u 
36U 
36U 

AO6SS26-00 A86SS27-00 AO8SS28-00 
1 l/08/94 11/08/94 IlAW 

o-6” O-6’ O-6” 
8.04 5.80 6.08 

UGlKG UG/KG UGMG 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.8 U 
3.6 U 
3.6 U 
3.8 U 
3.6 U 
19 u 

3.8 U 
1.9 u 
1.9 u 
36U 
36U 

W/KG - microgram per kilogram 
J - estimated 

u-notdetected 
UJ - reported quantiiin limit is qualifti as estimated 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
3.8 U 
3.6 U 
3.8 U 
3.6 U 
18 U 

3.6 U 
1.8 U 
1.8 U 
36U 
36U 

wssH.xLs/4oF 4 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

AO6SS01-00 
11 Aw94 

o-8” 
4.98 

MG/KG 

AO8SS02-00 
1 l/06/94 

O-6” 
3.95 

MGIKG 

4070 3310 
2.7 UL 11.9 L 
1.5 2.8 

43.1 63.1 
0.17 0.09 
0.51 K 1.7 B 
369 551 

5 15.3 
1.8 1 
10 79.4 

3160 4280 

11.2 73.7 
224 212 

75.7 8.1 
0.31 L 2.1 

2.6 3.8 
253 B 177 B 

0.58 u 0.97 K 
2 37.6 

21.1 24.1 
8.2 22.1 

28.3 J 26.8 J 
2.8 UL 15.5 L 

TABLE S-14 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AO8SS03-00 
11/08/94 

O-6” 
5.73 

MGIKG 

AO6SSO4-tXI 
11m8m4 

O-8” 
6.29 

MGIKG 

12608 3550 
2.8 UL 2.6 UL 
2.4 1.6 

48.8 37 
0.22 0.23 
0.34 u 0.32 U 
1280 303 
14.6 3.6 

2.1 2.1 
3.2 B 1.6 B 

8180 2370 

10 4.6 
591 273 

15.3 40.3 
0.1 UL 0.1 UL 
3.8 3 

534 200 B 
0.6 U 0.55 u 

0.48 u 0.42 U 
39.3 68.3 
21.4 6.3 

9.5 J 6.6 J 
2.9 UL 2.8 UL 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

U - not detected 
UL - not detected. biased low 

AO6SSo5M) 
llm6ig4 

w 
5.54 

MG/KG 

3680 8030 
2.7 UL 2.6 UL 
1.6 2.1 

27.4 45.5 
0.22 0.24 
0.33 u 0.32 U 
275 828 
4.1 10.2 
3.5 2.2 
1.2 B 3.4 

3310 5590 

4.9 
283 

46.8 
0.09 UL 

3.8 
285 B 

0.57 u 
0.43 u 

88 
7.3 
8.8 J 
2.7 UL 

8.4 
488 

61.9 
0.1 UL 
3.7 

383 
0.58 u 
0.43 u 
31.6 
12.9 
11.1 J 

2.8 UL 

AO8SSO8-OtI 
11m8l94 

O-6 
5.79 

MGlKG 

07/05/95 6MSSH.WM 1 



Location AO6SSO7-00 A08SS08-00 AO6SS08D-00 AO6SS09-00 AO8SSl o-00 AO8SSl l-00 
Sampling Date 11 /w94 11/08/94 11/06/94 11 I07194 i i m7/94 1 l/07/94 
Depth o-8” o-8” o-6” o-8” 04 O-6” 

PH 5.98 5.95 5.87 5.84 5.97 3.58 
Units MGIKG MG/KG MGIKG MGIKG’ MGlKG MGlKG 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 

Lead 

Mabanese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Vanadium 
Zinc 

8040 
2.8 UL 
2.8 
32 

0.19 
0.34 u 
824 
9.5 
1.4 
3.3 B 

5840 

7 
400 

39 
0.1 UL 

2 
538 

0.59 u 
0.45 u 
71.2 
13.2 
11.3 J 

2.9 UL 

TABLE 514 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

4310 
2.8 UL 
2.6 
39 

0.38 
0.41 K 
915 
5.6 
4.2 
4.3 

4170 

10.4 
277 
171 

0.12 UL 
4.4 

265 B 
0.59 u 
0.48 u 
74.8 

9.7 
17.6 J 

2.9 UL 

4080 6330 8890 
2.8 UL 2.7 UL 2.7 UL 

2 2.1 1.4 
38.9 51.3 34.4 
0.23 0.32 0.17 K 
0.55 K 0.9 K 0.33 u 
509 398 419 
4.5 5.8 6.2 
1.9 2 1.8 
3.2 B 4.3 1.9 

2860 3970 3850 

5.2 22.8 6.1 
220 276 435 

82.1 77.9 42.9 
0.12 UL 0.09 UL 0.09 UL 

2.3 4.3 2.3 
271 B 280 B 305 

0.62 K 0.58 u 0.57 u 
0.48 u 0.45 u 0.44 u 
88.5 23.8 32.9 

6.4 9 10.3 
8.2 J 28.1 J 22.9 J 
2.9 UL 2.8 UL 2.8 U 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

U - not detected 
UL - not detected, biased low 

4180 
2.8 UL 

2 
46.8 
0.09 K 
0.61 
210 
7.7 

0.88 
139 

3180 

34.6 
342 
19.3 
4.7 
1.2 

181 
0.88 K 

8.1 
77.3 
13.1 
13.1 J 

2.9 u 

O7lO5l95 6MSSH.WK4 2 



Location AO6SSl2-00 AOGSSl2-OOD AO6SSl3-00 AO6.SSl4-00 AO8SSl5-00 Ao6SSl6-Orl 
Sampling Date 11 lO7l94 1 l/07/94 11/07/94 11/07/94 11/07/94 iim7t94 
Depth O-6” 0-r 04 o-6” o-8” O-6” 

PH 5.25 5.24 5.67 5.34 5.67 4.93 
Units MGlKG MGlKG MGIKG MGIKG MGIKG MG/KG 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

4870 4670 2290 
2.7 UL 2.7 UL 2.6 UL 
1.2 1.2 0.84 

42.6 39.1 22.9 
0.32 0.3 0.07 
0.34 u 0.41 K 0.31 u 
274 269 226 

4 5.2 2.9 
1.3 1.8 0.79 
2.9 B 3.8 1.5 B 

2300 2510 1510 

6.2 
254 
145 
0.1 UL 
2.8 

2948 
0.78 K 
0.45 u 
78.4 

5 
13.2 J 

2.8 UL 

7.1 
259 
139 
0.1 UL 
3.4 

2938 
0.59 u 
0.45 u 
68.2 

5.5 
15.1 J 

2.8 UL 

4.4 
176 

27.6 
0.09 UL 

1.4 
240 B 

0.54 u 
0.42 U 
73.7 

4.1 
4.9 J 
2.7 L 

TABLE S-14 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

1760 
2.6 UL 

0.88 
16.3 
0.08 
0.37 K 
135 
2.5 

0.85 
1.3 B 

1580 

3.3 
133 

22.3 
0.1 UL 
1.3 

189 B 
0.58 K 
0.42 U 
25.8 

3.7 
9.7 J 
2.7 UL 

MGIKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

U-notdetected 
UL - not detected, biased low 

5390 
2.7 UL 
1.2 

33.8 
0.28 K 
0.33 u 
221 
4.7 
2.8 
9.8 

2980 

11.1 
303 

80.4 
0.11 UL 

3.2 
247 

0.57 u 
0.44 u 
23.9 

6.7 
68.3 J 

2.7 U 

5850 
2.6 UL 
1.7 

37.2 
0.31 K 
0.32 U 
117 
4.5 
2.6 
3.5 

2930 

7.6 
311 
143 
0.1 UL 
3.4 

241 
0.58 u 
0.43 u 
22.9 

6 
24.7 J 

2.8 U 

07iO5t95 6MSSH.WK4 3 



Location AO8SSl7-00 AO6SSl8-00 AO6SSl9-00 AO6SS20-00 AO8SS2O-OOD AO6SS21-00 
Sampling Date 11 IO7i94 11108l94 12/04/94 11/08/94 11/08/94 12/04/94 
Depth o-6” 04 O-6’ O-8” O-6” o-6 

PR 5.53 5.49 5.76 5.03 4.89 5.22 
Units MGlKG MGlKG MGlKG MGIKG MGlKG MG/KG 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

4210 4769 5880 4580 4610 
2.7 UL 2.9 L 2.8 UL 2.6 UL 2.6 UL 
1.2 1.3 3 1.4 1.3 
44 43.7 42.1 29.7 28 

0.28 0.27 B 0.36 0.26 B 0.26 B 
4.3 0.32 U 0.39 2.4 2.4 
175 277 433J 148 137 
3.4 4.4 9.3 3.7 3.5 
3.8 3.1 5.1 1.6 1.8 
1.4 B 1.2 6.1 2.3 2.5 

2520 3290 15300 2550 2580 

4.1 4.1 10 J 7.7 8.8 
204 328 329 224 215 

73.8 108 221 109 124 
0.11 UL 0.11 UL 0.12 u 0.1 UL 0.1 UL 

4.9 4.1 B 7.2 2.9 B 2.4 B 
198 B 270 233 167 149 

0.58 u 0.55 u 0.8 U 0.58 u 0.55 u 
0.45 u 0.42 U 0.48 UL 0.43 u 0.42 U 
27.9 63.9 41.5 20.5 60.3 

4.9 6.6 6.2 4.7 4.5 
27.4 J 14.3 J 36.7 J 32.1 J 34J 

2.8 UL 2.7 UL 2.9 u 2.7 UL 2.7 UL 

TABLE 6-14 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased bw 

U - not detected 
UL - not detected, biased low 

4950 
2.6 UL 
1.1 

28.5 
0.21 B 
0.32 U 
264 
4.7 
1.5 
1.1 

3720 

4.5 
348 

46.8 
0.1 UL 
3.1 B 

264 
0.58 u 
0.43 u 
25.2 

7.6 
12.2 J 

2.8 UL 

07/05/85 6MSSH.WK4 4 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

AO6SS22-08 
11108/94 

04 
5.12 

MG/KG 

3580 
2.6 UL 
1.9 

24.1 
0.24 
0.32 
122 J 
4.5 L 
2.2 
3.2 

3840 

21.8 J 
158 
177 

0.11 u 
2.6 

80.3 u 
0.55 u 
0.42 UL 
28.1 

5.1 
86.6 J 

2.7 U 

TABLE 5-14 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

AO6SS23-Oil 
11/08/94 

O-6” 
5.76 

MGIKG 

4420 3230 
2.6 UL 2.5 UL 
1.4 0.93 

35.5 17.1 
0.25 B 0.16 B 

1.2 0.31 u 
251 71.2 

5 3.6 
2.1 1.8 
6.8 6.9 

3820 2530 

27 
305 

77.3 
0.11 UL 

3.5 B 
184 

0.58 u 
0.43 u 
20.6 

6.9 
62.6 J 

2.7 UL 

4.3 
197 
124 

0.11 UL 
2.8 B 
123 

0.54 u 
0.41 u 
15.5 
4.8 

19.1 J 
2.7 UL 

AO6SS24-00 
11/08/94 

o-8” 
4.93 

MGIKG 

AO8SS25-00 
11/08/94 

o-8” 
5.81 

MCYKG 

AO6SS26-OO 
llm8l94 

O-6” 
6.04 

MGIKG 

5520 8430 
2.6 UL 2.5 UL 

2 1.3 
29.1 35.2 
0.28 B 0.27 B 
0.32 U 0.5 
394 375 
5.5 5.3 

2 2.4 
5 2.5 

3100 3430 

9.2 
352 

98.5 
0.1 UL 
4.4 B 

274 
0.58 u 
0.43 u 
65.4 

6.9 
72.7 J 

2.8 UL 

7.2 
377 
107 
0.1 UL 
3.8 B 

271 
0.54 u 
0.42 U 
65.4 

7.3 
31.5 J 

2.7 UL 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J-estimated 

K - biased high 
L-biasedlow 

U - not detected 
UL - not detected, biased low 

AO6SS27-00 
11108194 

oa 
5.80 

MG/KG 

7270 
2.9 L 
1.7 

39.1 
0.32 B 

1.7 
308 
6.1 
2.3 

3 
3430 

12.8 
434 
150 

0.11 L 
4.1 B 

355 
0.58 u 
0.44 u 
29.3 

8.1 
108J 
2.8 UL 

07KEY95 6MSSH.WK4 5 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 4880 
Antimony 2.6 UL 
Arsenic 1.3 
Barium 29.3 
Beryllium 0.21 B 
Cadmium 0.31 u 
Calcium 321 
Chromium 4 
Coban 2.1 

Copper 1.3 
Iron 2240 

Lead 5.1 
Magnesium 289 
Manganese 52.7 
Mercury 0.11 UL 
Nickel 2.7 B 
Potassium 183 
Selenium 0.55 u 
Silver 0.42 U 
Sodium 21.2 
Vanadium 5.8 
Zinc 32.9 J 
Cyanide 2.7 UL 

07/05/95 6MSSH.WK4 

TABLE S-14 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AO6SS28-00 
11/08w 

O-6” 
6.08 

MGIKG 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Llmlt (CRDL), 

but greater than Instrument Detectii Limit (IDL). 
J - estimated 

K - biased hllh 
L-biasedlow 

U - not detected 
UL - not detected, biased low 

6 



TABLE S-16 
SOIL BORINGS - POSlTlVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AOGSBOI -01 AOGSBOI -04 AOGSBOI -08 AO6SB02-01 AO6SB02-04 AO8SBO2-08 AO8SB03-01 AO8SBO301 D 

Date Sampled: 11 lO7i94 I im7/94 iim7t94 11 lO7i94 11 lO7l94 iim7m4 11/15/94 llll5i94 
Depth: l-3 7-9’ 15IT l-3 7-g II-13 I-J 13 

pH: 5.39 5.69 8.52 4.82 8.02 6.27 5.54 5.52 
Units: &/KG UG/KG UGlKG UGIKG UGIKG UGIKG UGiKG W/KG 

Methylene chloride 11 u 11 u 11 u 12 u 140 78 4 BJ 3 BJ 
Acetone 11 u 11 u 11 u 12 u 13 u 12 u 15 B 8B 

Carbon disulfide 11 u 11 u 11 u 12 u 13 u 12 u 11 u 11 u 

P-Butanone 11 R 11 u 6J 12 u 13 u 12 u 11 B 8B 

1 ,I ,2,2-Tetrachbroethane 11 u 11 u 11 u 12 u 13 u 12 u 11 u 11 u 

Total Xyienes 11 u 11 u 11 u 12 u 13 u 12 u 11 u 11 u 

UG/KG - microgram per kilogram 
B -anaiyte detected in associated blank(s) 

BJ - estimated, anaiyte detected in associated t&ink(s) 
J - estimated 
R - rejected 

U-notdetected 
UJ - reported quantkakkm limit is qualltled as estimated WSBHXLS / 1 OF 5 



TABLE 6-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

Methylene chloride 
Acetone 
Carbon disulfide 
2-Butanone 
1 ,I ,2,2-Tetrachloroethane 
Total Xylenes 

AO6SBO3-05 
11115l94 

9-11’ 
5.39 

UGIKG 

8B 
11 B 
14 u 
14 B 
14 u 
14 u 

AO6SBO3-07 
11115/94 

13-1s 
8.11 

UGIKG 

AO6SBO4-Ol AO6SBO4-05 AOEiBO4-08 
II&w94 11/04/94 11/04/94 

l-3 911’ 15-17 
5.80 6.40 8.75 

UGlKG UGlKG UGIKG 

8B 12 u 13 u 13 u 
23 B 12 u 13 u 13 u 

2J 12 u 13 u 13 u 
12 B 12 u 13 u 13 u 
13 u 12 u 13 u 13 u 
13 u 12 u 13 u 13 u 

UGlKG - mlcrogam per kilogram 
B -analyte detected in associated blank(s) 

BJ - estimated, analyte detected in associated Mank(s) 
J - estimated 
R - rejected 

U-notdetected 
UJ - reported quantkatkm limit is qualifti as estimated 

AO6SBO5-01 AO6SBO5-05 
11/08/94 lllw94 

l-3 911’ 
5.48 6.29 

UGIKG UG/KG 

13 u 24 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 
13 u 13 u 

AO8SBO5-05D AO6SBO5-08 
lllO8t94 1lm8lQ4 

911’ II-13 
6.36 7.26 

UGIKG UGIKG 

40 4J 
15 u 5B 
15 u 11 u 
15 u 9J 
15 u 11 u 
15 u 11 u 

6vs6H.xLs12oF 5 



TABLE 6-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

Methylene chloride 
Acetone 
Carbon disulfide 
BButanone 
1 ,I ,2.2-Tetrachloroethane 
Total Xylenes 

AO6SBO6-01 AO8SBO8-04 
11/06/94 11/08/94 

l-3 7-Y 
5.57 6.47 

UGlKG UGlKG 

AO6SBO8-04D 
lliwl94 

7-9 
5.71 

UGlKG 

3J 12 u 11 u 
12 u 2J 3J 
12 u 12 u 11 u 
12 u 12 R 11 R 
12 u 12 u 11 u 
12 u 12 u 11 u 

AO6.SBO6-06 AO6SB07Ql AO6SBO7-04 
11106/94 lllO5l94 11/05/94 

II-13 I-J 7-g 
7.42 5.69 5.59 

N/KG UG/KG UGIKG 

11 u 11 u 8J 
11 u 11 u 12 u 
11 u 11 u 12 u 
11 u 11 u 12 u 
11 u 11 u 12 u 
11 u 11 u 12 u 

UG/KG - microgram per kilogram 
B -anaiyte detected in asscciated blank(s) 

BJ - estimated, anaiyte detected in associated blank(s) 
J - estimated 
R - rejected 

u-notdetected 
UJ - reported quantitatkm limit is qualified as estknated 

AO8SBO7-11 AO8SBO8-01 AW%O8-04 
lllO5i9l 11115f94 11115/94 

21-23 l-3 7-4 
8.04 6.89 6.00 

UGIKG UGIKG UGIKG 

12 u 58 38 
12 u 38 18 B 
12 u 12 u 14 u 
12 u 78 12 B 
12 u 12 u 14 u 
12 u 12 u 14 u 

SVSSHXLS I3 OF 5 



TABLE 6-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO8SBO6-09 AO6SBO9-01 AO8SBO9-08 AO6SBO9-12 AO8SBl O-01 AO6SBl O-05 AO6SB10-07 AO6SBl I-00 AO6SBll M)D 
Date Sampled: 11115/94 11/05/94 11m5m4 lllw94 11m8l94 lllO8l94 11/08/94 12%34i94 12lO4l94 

Depth: 17-19 l-3 11-13 23-25 1-J 911’ 13-1s O-l’ O-1’ 
pH: 4.50 5.75 4.61 7.68 5.45 5.63 7.65 5.10 4.99 

Units: UGIKG UGIKG W/KG UG/KG UG/KG UG/KG UGIKG UGIKG UGlKG 

Methyiene chloride 9B 10 u 15 u 16 U 8J 18 25 12 u 12 u 
Acetone 568 10 u 15 u 16 U 12 u 14 u 9J 12 u 12 u 
Carbon disulfide 2J 10 u 15 u 16 U 12 u 14 u 12 u 12 u 12 u 
2-Butanone 24 B 10 u 15 u 18 U 12 u 14 u 12 u 12 u 12 u 
1 ,1,2.2-Tetrachloroethane 2J 10 u 15 u 16 U 12 u 14 u 12 u 12 u 12 u 
Total Xyienes 2J 10 u 15 u 16 U 12 u 14 u 12 u 12 u 12 u 

UG/KG - microgram per kilogram 
B -anaiyte detected in associated blank(s) 

BJ - estimated, analyte detected in associated blank(s) 
J - estimated 
R - rejected 

U-notdetected 
UJ - reported quantitaticn limit is qualified as estimated SVSSHXLS I4 OF 5 



TABLE I-16 
SOIL BORINGS - POSITNE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

Sample ID: AO6SB11-01 A06.3B12-00 AOGSB12-01 AO6SB13-00 AOSSBl3-01 AoGSBl4-00 ABSSB14-01 
Date Sampled: 12m4m4 llll7i94 1 lll7i94 llll7lB4 llll7l94 11117l94 11117lQ4 

Depth: 2-J B-1’ 1-J O-l’ l-3 [Fl’ 2-4’ 
pH: 5.03 5.25 5.57 5.59 5.52 5.41 5.84 

Units: UG/KG UGIKG UGIKG UGlKG UGIKG UG/KG UG/KG 

Methyiene chlortde 11 u 6J 10 J 
Acetone 11 u 12 UJ 11 UJ 
Carbon diiulftie 11 u 12 u 11 u 
2-Butanone 11 u 12 R 11 R 
1 ,1,2,2-Tetrachloroethane 11 u 12 u 11 u 
Total Xytenes 11 u 12 u 11 u 

20 12 11 u 12 

UG/KG - microgram per kilogram 
B -anaMe detected in associated blank(s) 

BJ - estimated, analyte detected in associated blank(s) 
J-estimated 
R-rejected 

U-notdetected 
UJ - reported quantitatkrn limit is qualifted as estimated 

11 UJ 11 UJ 11 UJ 11 UJ 
11 u 11 u 11 u 11 u 
11 R 11 R 11 R 11 R 
11 u 11 u 11 u 11 u 
11 u 11 u 11 u 11 u 

6vseH.xLs15oF 5 



SOIL BORINGS - POSITIVE DETECTION SUMMARY 
SEMIVOLATILE ORGANIC COMPOUNDS 

SSA 6 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID: AO8SBO1-01 AO6SBO1-04 AO5SB0148 AO8SBO2-01 AO8SBO2-04 AO8SB02-08 AO8SB03-01 AO8SBO3-01 D AU8SBO3-05 
Date Sampled: 11 lO7l94 11 lO7lQ4 11107t94 11/07/94 11107/94 11/07/94 llH994 11H5l94 11115l94 

Depth: l-3’ 7-Y 15-17 1-J 7-g 11-1J 1-J 1-J 9-11’ 
pH: 5.39 5.89 8.52 4.82 8.02 8.27 5.54 5.52 5.39 

Units: UG/KG UG/KG &/KG lJG/KG UGIKG UGIKG UGlKG UG/KG UG/KG 

2,4Dinitrotoluene 370 u 390 u 380U 380U 43OU 430U 380U 380U 420 u 
Di-n-Butyi Phthalate 150J 2700 2500 70 J 250 J 180J 49J 380U 835 
Butyl Benzyi Phthalate 370 u 390 u 380U 380U 43QU 430U 380U 380U 420 u 
bis(2-Ethylhexyl)Phthaiate 54J 455 380U 380U 430U 51 J 380U 380U 455 

W/KG - microgram per kilogram 
B - anaiyte d&&d is associstsd blanks(s) 

J - estimated 
U-notdetected 55vsBH.xLs I1 OF 5 



TABLE C-15 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

i 

Sample ID: AO6SBO3-07 AO6SBO401 AO6SBO4-05 AO6SBO4-08 AOSSBO5-01 
Date Sampled: 1 l/15/94 lllO4l94 11/04&4 11/04/94 llm8l94 

Depth: 1315 l-3 9-11’ 15-17 l-3 
pH: 8.11 5.89 6.40 8.75 5.48 

Units: UGlKG UGlKG UGlKG UG/KG UGIKG 

2,4Dinitrotoluene 
Di-n-Butyl Phthalate 
Butyl Beruyl Phthalate 
bis(2-Ethyihexyl)Phthalate 

44OU 360U 43OU 410 u 110 J 
59 J 34OJ 330J 230J 64J 

44OU 380 u 430U 410 u 450U 
380J 55 J 43OU 50J 470 

UG/KG - microgram per kilogram 
B - analyte dstected Is associated blanks(s) 

J - estimated 
U-notdetected 

AO8SBO5-05 AC6SBO5-05D 
11/08494 l1nxv94 

9-11’ 411’ 
6.29 6.36 

UGIKG UGlKG 

44OU 480U 
55J 15OJ 

44OU 480U 
44OU 480U 

AO8SBo5-06 AO6SBO6-01 
11m8l94 1 l/06/94 

II-13 l-3 
7.28 5.57 

UGIKG UGIKG 

360U 370 u 
210 J 400 
360U 370 u 

91 J 58J 

SSVSSHXLS I2 OF 5 
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TABLE 6-15 
SOIL BORINGS - POSlTlVE DETECTION SUMMARY 

SEMIVOLATILE ORGANlC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

t 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

2,4Dinitrotduene 
DCn-Butyi Phthalate 
Butyi Benqi Phthalate 
bis(2-Ethylhexyi)Phthalate 

AO6SBO6-04 AO6SBO6-04D AO6SBO6-06 AO8SB07-01 AO6SB07-04 
11/08i94 llio8l94 11/08/94 lltOW4 llIO5lQ4 

7-9 7-9 II-13 13’ 7-g 
8.47 5.71 7.42 5.89 5.59 

N/KG UGlKG UG/KG UGlKG W/KG 

390 u 360U 370 u 380U 110 J 
2100 330J 240J 1900 8ooo 
1200 360U 370 u 380U 820 

14OJ 68J 62 J 380U 58J 

W/KG - microgram per kilogram 
B - analyte detected is associated blanks(s) 

J - estimated 
u-notdetected 

AO6SB07-11 AO6SBO8-01 AO6SBO8-04 AO6SBO8-09 
llml94 llllw4 iVlw94 11I15.44 

21-23’ 13’ 7-9 17-19’ 
8.04 8.89 6.00 4.50 

W/KG UGIKG UGIKG UGIKG 

420 u 380U 490U 540U 
8200 74 J 63J 56J 

320J 380U 490U 54OU 
95J 16OJ 4GOU 540U 

evsBti.xLs13oF 5 



TABLE S-15 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

SEMIVOlATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

t 

Sample ID: AO6SBOB-01 AO6SBOB-06 AO6SBOS-12 AO6SBlO-01 AO6SBlO-05 AO6SBl O-07 AO6SBl l-00 AO6SBl I-OOD AO6SBl l-01 
Date Sampled: 11/05/94 11/05&l 11/05/94 11/06/94 11/06/94 11/06/94 120494 12/04iB4 l2AWB4 

Depth: l-3’ Ii-13 23-25 I-J 9-l 1’ 1315 O-l’ O-l’ 2-J 
pH: 5.75 4.61 7.66 5.45 5.63 7.65 5.10 4.99 5.03 

Untts: UGlKG UGIKG UG/KG UGIKG UGlKG &/KG UGIKG UG/KG UG/KG 

2,4-Dinitrotoluene 360U 470 u 500U 370 u 450U 400U 360U 360U 36Ot.l 
Di-n-Butyi Phthalate 89 J IS00 300J 455 13OJ 60J 3500 2600B 8ooo 
Butyi Beruyl Phthalate 360U 470 u 500U 370 u 450U 400U 15OJ 360U 360U 
bis(2-Ethythexyt)Phthalate 65J 470 u 66J 370 u 65 J 61 J 65J 360U 360U 

UGMG - microgram per kilogram 
B - anatyte detected is associated blanks(s) 

J - estimated 
U - not detected SSVsBH.XLS I4 OF 5 



TABLE S-15 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

SEMIVOlATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO5SBl2-00 AOGSBI 2-01 AO6SBl3-00 AOGSBI 3-01 AOGSB14-00 AOGSBl4-01 
Date Sampled: 11117/94 llH7l94 11/17/94 1 l/17/94 11117/94 11117l94 

Depth: O-l’ I-J O-l’ 13’ O-l’ 2-4’ 
pH: 5.25 5.57 5.59 5.62 5.41 5.64 

Units: UG/KG W/KG W/KG UGIKG UG/KG UGIKG 

2,4-Dinitrotoluene 
Di-n-Butyl Phthalate 
Butyi Benzyi Phthalate 
bis(2Xthyihexyl)Phthalate 

36OU 370 u 390 u 36OU 36OU 36OU 
66J 3305 5OJ 36OU 51 J 43J 

36OU 370 u 390 u 36OU 380U 36OU 
90J 370 u 390 u 38oU 36OU 36OU 

UG/KG - microgram per kilogram 
B - analyte detected is associated blanks(s) 

J - estimated 
u-notdetected 5SVSSH.Xl.S I5 OF 5 
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TABLE 5-15 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

Sample ID: AOGSBOI -61 A06SB01-04 A06SB01-68 A86SBO2-01 Ao6SBO2-04 A06SB02-06 A66SBo3-61 A66SBO3-61 D A86SBO3-85 
Date Sampled: 11 lO7l94 11 I07194 I i m7m4 1 l/07/94 I I 107194 11107/94 llH5l94 11/15/94 11/15/94 

Depth: l-3 7-9 IS-IT I-Y 7-4 1113 l-3 l-3’ 9-11’ 
pH: 5.39 5.69 8.52 4.82 6.02 6.27 5.54 5.52 5.39 

Units: UGlKG UGIKG UGIKG UGIKG UGlKG UG/KG UG/KG UG/KG UG/KG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor Epoxide 
Endosulfan I 
Diildrin 
4,4-DDE 
4/l’-DOD 
4,C-DOT 
Methoxychlor 
alpha-Chlordane 
gamma-Chtordane 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

1.9 u 
1.9 u 

2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
20 u 

2u 
2u 

2u 4u 2.2 UJ 
2u 4u 2.2 UJ 
2u 4J 2.2 UJ 
2u 4u 2.2 UJ 
2u 5.1 J 2.2 UJ 
2u 4u 2.2 UJ 

3.8 U 32 4.3 UJ 
3.8 U 38 4.3 UJ 
3.8 U 82 J 4.3 UJ 
3.8 U 42 4.3 UJ 
11 J 46U 22 UJ 

2u 256 2.2 UJ 
2u 230 2.2 UJ 

UG/KG - microgram per kilogram 
J - estimated 
L-biasedtow 
R - rejected 

u-notdetected 
UJ - reported quantiiton limit is quatiii as estimated BPSBHXLS I 1 OF 5 

2.2 u 1.9 UJ 
2.2 u 1.9 UJ 
2.2 u 1.9 UJ 
2.2 u 1.9 UJ 
2.2 u 1.9 UJ 
2.2 u 1.9 UJ 
4.3 u 3.8 UJ 
4.3 u 3.8 UJ 
4.3 u 3.8 UJ 
4.3 u 3.8 UJ 
22U 19 UJ 

2.2 u 1.9 UJ 
2.2 u 1.9 UJ 

2u 2.2 u 
2u 2.2 u 
2u 2.2 u 
2u 2.2 u 
2u 2.2 u 
2u 2.2 u 

3.8 U 4.2 U 
3.8 U 4.2 U 
3.8 U 4.2 U 
3.8 U 4.2 U 
29U 22 u 

2u 2.2 u 
2u 2.2 u 



TABLE S-15 
SOIL BORlNGS - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO6SBO3-07 AO6SBO4-01 ANSBO4-05 AO6SBO4-08 AO6SBO5-01 AO6SB05-05 AO6SBO5-050 AO8SBO5-06 AO6SBO6-01 
Date Sampled: llll5l94 llKw94 11/04/94 llA34i94 ll/W94 11108l94 11/08/94 11/08/94 llm6/94 

Depth: 13-1s I-Y 9-11’ 15-IT 1-J 911’ 9-11’ II-13 I-3 
pH: 8.11 5.80 6.40 8.75 5.48 6.29 6.38 7.26 5.57 

Units: UGIKG UGlKG UGlKG UGIKG UG/KG UGlKG &i/KG UG/KG UGIKG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor Epoxide 
Endosulfan I 
Dieldrtn 
4,1-DDE 
44’.DOD 
4,4’-DOT 
Methoxychlor 
alpha-Chlordane 
gamma-Chtordane 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
23 U 

2.3 U 
2.3 U 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
19 u 

1.9 u 
1.9 u 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
22U 

2.2 u 
2.2 u 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
21 u 

2.1 u 
2.1 u 

1.9 L 
1.1 L 
2.3 R 
2.3 R 
2.3 R 
2.3 R 
1.7 L 
2.2 L 
1.3 L 
1.4 L 
23R 

2.3 R 
2.3 R 

LWKG - microgram per kilogram 
J - estimated 
L-biasedlow 
R - rejected 

U-notdetected 
UJ - reported quantiiatii limit is qualifti as esttmated 

2.3 U 
5.4 
2.3 U 
2.3 U 
2.3 U 
1.3 J 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
23 U 

2.3 U 
2.3 U 

2.5 U 
3.2 J 
2.5 u 
2.5 U 
2.5 U 
1.5 J 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
25U 

2.5 U 
2.5 u 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 
3.6 U 
3.8 U 
3.6 U 
19 u 

1.9 u 
1.9 u 

1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
19 UJ 

1.9 UJ 
1.9 UJ 

6PSeH.XLS I2 OF 5 



TABLE 6-15 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

PESTlClDEM’CBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO8SBO6-04 AO6SBO6-04D AO6SBO6-08 AO6SB07-01 A66SB07-04 AO6SBO7-11 AO6SBO8-01 A06SBO8-64 AO8SBO8-09 
Date Sampled: 11106/94 11/06/94 11/86/94 llm5l94 11/05/94 11/05/94 11115/94 1111994 ll1lw4 

Depth: 7-g 7-9 II-13 I-J 7-9 21-n’ l-3 7-9 17-19 

pH: 6.47 5.71 7.42 5.89 5.59 8.04 6.89 6.60 4.50 
Units: UG/KG UG/KG UGlKG UGIKG LWKG UGlKG UGIKG UGIKG UG/KG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindans) 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
4,4-DOD 
4,4-DOT 
Methoxychlor 
alpha-Chlordane 
gamma-Chlordane 

2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
MU 

2u 
2u 

1.8 UJ 1.9 u 2u 
1.8 UJ 1.9 u 2u 
1.8 UJ 1.9 u 2u 
1.8 UJ 1.9 u 2u 
1.8 UJ 1.9 u 2u 
1.8 UJ 1.9 u 2u 
3.6 UJ 3.7 u 3.8 U 
3.6 UJ 3.7 u 3.8 U 
3.6 UJ 3.7 u 3.8 U 
3.6 UJ 3.7 u 3.8 U 
18 UJ 19 u 20U 

1.8 UJ 1.9 u 2u 
1.8 UJ 1.9 u 2u 

2.1 u 2.2 u 2u 2.5 u 2.8 UJ 
2.1 u 2.2 u 2u 2.5 u 2.8 UJ 
2.1 u 2.2 u 2u 2.5 U 2.8 UJ 
2.1 u 2.2 u 2u 2.5 U 2.8 UJ 
2.1 u 2.2 u 2u 2.5 u 2.8 UJ 
2.1 u 2.2 u 2u 2.5 U 2.8 UJ 
4.1 u 4.2 U 3.8 U 4.9 u 5.4 UJ 
4.1 u 4.2 U 14 4.9 u 5.4 UJ 
4.1 u 4.2 U 6.5 4.9 u 5.4 UJ 
4.1 u 4.2 U 11 4.9 u 5.4 UJ 
21 u 22U 20U 25U 28 UJ 

2.1 u 2.2 u 2u 2.5 U 2.8 UJ 
2.1 u 2.2 u 2u 2.5 u 2.8 UJ 

W/KG - microgram per kilogram 
J - estimated 
L-biasediow 
R - rejected 

U-notdetectsd 
UJ - reported quantitation limit is qualifkd as estimated 

6PsBH.xLs13oF 5 
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TABLE 6-15 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

PESTlClDEWPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6SBO9-01 
Date Sampled: 11/05/94 

Depth: l-3 
pH: 5.75 

Units: UGIKG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,1-DDE 
44’.DOD 
4,4’-DOT 
Methoxychku 
alpha-Chkwdane 
gamma-Chtordane 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.6 U 

0.67 J 
3.6 U 
3.6 U 
19 u 

1.9 u 
1.9 u 

AO8SBO9-06 
llm5t94 

11-13 
4.61 

UGIKG 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
24 U 

2.4 U 
2.4 U 

AtI6SBO9-12 AO6SBlO-01 AO8SBlO-05 AO8SBl O-07 A86SBl I-00 AO6SBll-OOD AO6SBl l-01 
11105/94 llm8l94 llm8l94 llAw94 12lO4t94 l2lO4l94 12Mi94 

23-25 l-3 9-11’ 13-15 O-l’ O-l’ 2-3 
7.68 5.46 5.63 7.85 5.10 4.99 5.03 

UGIKG UG/KG UGlKG UGIKG UGIKG UGIKG LWKG 

2.6 UJ 
2.6 UJ 
2.6 UJ 
2.6 UJ 
2.6 UJ 
2.6 UJ 

5 UJ 
5 UJ 
5 UJ 
5 UJ 

28 UJ 
2.6 UJ 
2.6 UJ 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 u 

1.9 u 
1.9 u 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
23U 

2.3 U 
2.3 U 

UG/KG - microgram per kilogram 
J - estimated 
L - biased tow 
R - rejected 

U-notdetected 
UJ - report4 quanttWon limit is qualifti as estimated 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 

4u 
4u 
4u 
4u 

21 u 
2.1 u 
2.1 u 

1.9 u 2u 
1.9 u 2u 
1.9 u 2u 
1.9 u 0.48 J 
1.9 u 2u 
1.9 u 2u 
4.2 4.9 
4.1 J 5.2 
6.5 J 7.8 J 
6.5 8 
19 u 20U 

9.9 J 14 J 
8.3 12 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
19 u 

1.9 u 
1.9 u 

6PSSHXLS14OF 5 



TABLE 6.16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

PESTICIDES/PCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AOGSBI 2-00 
Date Sampled: llH7t94 

Depth: o-1’ 
pH: 5.25 

Units: UG/KG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
4/l’-DOD 
4,4-DOT 
Methoxychlor 
alpha-Chlordane 
gamma-Chlordane 

2u 1.9 u 
2u 1.9 u 
2u 1.9 u 
2u 1.9 u 
2u 1.9 u 
2u 1.9 u 

2.9 J 3.7 u 
3.6 J 3.7 u 
5.8 3.7 u 
3.8 U 3.7 u 
26U 19 u 

5 1.9 u 
2u 1.9 u 

AOGSBI 2-61 AO8SBl3-8tl AOGSBI 3-01 A06SBl4-W A66SBl4-61 
1 l/17/94 11117#4 1 l/17/94 11117l94 llH7i94 

I-J O-1’ I-J O-1’ 24’ 
5.57 5.59 5.62 5.41 5.84 

UGIKG UGIKG UGIKG UGlKG UGlKG 

2u 2u 2u 2u 
2u 2u 2u 2u 
2u 2u 2u 2u 
2u 2u 2u 2u 
2u 2u 2u 2u 
2u 2u 2u 2u 

3.9 u 3.8 U 3.8 U 3.8 U 
3.9 u 3.8 U 3.8 U 3.8 U 
3.9 u 3.8 U 3.8 U 3.8 U 
3.9 u 3.8 U 3.8 U 3.8 U 
MU 26U 2ot.J 2oU 

2u 2u 2u 2u 
2u 2u 2u 2u 

W/KG - microgram per kitogram 
J - estimated 
L-biisedtow 
R - rejected 

u-notdetected 
UJ - reported quantiiattt limit k qualifti as estimated 6PSBti.XLS / 5 OF 5 



Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

1,3,5-Trinitrobenzens 
2,4,6-Trinitrotoluene 
4Amino-2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2+Dinitrotdwne 

TABLE 6-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AOSSBOI -01 AO6SBO1-04 AOSSBOI -08 AO6SB02-01 AOSSB02-04 
11107l94 11107l94 11/07/!94 iim7t94 11/07/94 

l-3 7-g Is-lip l-3’ 7-Y 

5.39 5.69 8.52 4.82 8.02 
MGIKG MGlKG MGlKG MGIKG MG/KG 

0.25 U 0.25 U 0.25 u 0.25 u 0.25 u 

0.25 u 0.25 U 0.25 U 0.25 U 0.25 u 

0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 

0.25 u 0.25 U 0.25 U 0.25 U 0.25 u 

0.28 u 0.28 u 0.26 U 0.26 U 0.28 u 

UG/KG - microgram per kilogram 
u-notdetected 

AO6SB02-06 
11107/94 

II-13 
6.27 

MG/KG 

0.25 u 
0.25 u 
0.25 u 
0.25 u 
0.28 u 

AO6SBO3-01 AOSSBO3-01 D AO6SBO3-05 
11/15/94 1111394 llH994 

13 l-3’ 9-11’ 
5.54 5.52 5.39 

MGlKG MG/KG MG/KG 

0.25 u 0.25 u 0.25 u 
0.25 u 0.25 U 0.25 u 
0.25 U 0.25 u 0.25 u 
0.25 u 0.25 u 0.25 U 
0.28 u 0.28 u 0.28 u 

5EsBH.xLs/1oF 5 
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TABLE 6.15 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6SB03-07 AO6SBO4-01 AO6SBO4-05 AO6SBO4-08 AO8SBO5-01 AO6SBO5-05 AO8SBO5-05D AO6SBO5-06 AO8SBO6-01 
Date Sampled: 11115i94 11/04/94 11/04/94 11104/94 11/08/94 11108i94 1 l/08/94 llKw94 11/06/94 

Depth: 13-1s l-3 811’ 15.IT I-J 9-11’ 9-11’ II-13 l-3’ 
pH: 8.11 5.80 6.40 8.75 5.48 6.29 6.36 7.25 5.57 

Units: MGIKG MGlKG MGIKG MGIKG MGlKG MGlKG MGIKG MGIKG MGIKG 

1,3,5-Trinitrobsnzene 0.25 u 0.25 U 0.25 u 0.25 U 0.88 1.2 0.25 u 0.25 u 0.25 U 
2,4,6Trinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 1.2 3.4 1.5 0.25 u 0.25 U 
4-Amino-2,6Dinitrotolusns 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.37 0.28 0.25 U 0.25 U 
2,bDinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.5 0.73 0.25 U 0.25 U 0.25 U 
2,QDinitrotoluene 0.28 u 0.26 U 0.26 U 0.26 U 0.43 0.88 0.45 0.28 u 0.26 U 

W/KG - micqram psr kilogram 
u-notdetected MSSHXLS I2 OF 5 
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TABLE 5-16 
SOIL BORlNGS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO6SBO6-04 AO6SBO6-04D AO6SBO6-06 AO6SB07-01 AO6SB07-04 AO6SB07-11 AO6SBO8-01 AO8SBO8-04 AO6SBO8-OS 

Date Sampled: 1 lAwS4 11106l94 11/06&4 lllO5iS4 11/05lS4 11/05/94 11/15/94 11/15t94 11/15/94 

Depth: 7-9’ 7-9 II-13 I-J 7-g 21-23 l-3 7-9 17-19 

pH: 8.47 5.71 7.42 5.69 5.59 8.04 8.89 6.00 4.50 
Units: MG/KG MGIKG MGIKG MGlKG MGIKG MGIKG MGlKG MGIKG MGlKG 

1,3,5-Trinitrobetuene 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 U 0.25 u 0.25 u 0.25 u 

2,4,6Trinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 u 0.25 u 0.25 U 0.25 u 0.25 U 0.25 u 

4-Amino-26Dinitrotoluene 0.25 u 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 U 0.25 u 0.25 U 

2,bDinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 u 0.25 U 0.25 u 

Z+Dinitrotoluene 0.28 u 0.26 U 0.28 u 0.26 u 0.28 u 0.26 U 0.28 u 0.28 u 0.28 u 

UGIKG - microgram per kilogram 
U-notdetected 6E.sw.xLs/30!= 5 
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TABLE S-15 
SOIL BORINGS - POSITNE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6SBO9-01 AO6SBO9-06 AC6SBO9-12 AO6SBlO-01 AO6SBl O-05 AO6SBl O-07 AO6SBl l-00 AO6SBl I-OOD AO6SBl l-01 
Date Sampled: 11105194 II/W94 ll/OvQ4 lllO6lw 11/06i94 II/w94 120W94 12lO4l94 12/04/94 

Depth: I-J 11-13’ 23-2s 1-J 9-11’ 13-1s O-l’ &I’ 2-3 
pH: 5.75 4.61 7.66 5.45 5.63 7.65 5.10 4.99 5.03 

Units: MGIKG W/KG MG/KG MGlKG MG/KG MGlKG MG/KG MG/KG MGIKG 

1,3,5-Trinitrobenzene 0.25 u 0.25 u 0.25 u 0.25 u 0.25 U 0.25 u 0.25 u 0.25 u 0.25 U 
2,4,6Trinitrotoiuene 0.25 U 0.25 u 0.25 u 0.25 u 0.25 U 0.25 u 0.25 u 0.25 u 0.25 U 
4-Amino-2,6Dinitrotoluene 0.25 U 0.25 U 0.25 u 0.25 u 0.25 U 0.25 u 0.25 u 0.25 U 0.25 U 
2,BDinitrotoiuene 0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 U 0.25 U 
2,4-Dinitrotoiuene 0.26 U 0.3 0.26 U 0.26 U 0.26 U 0.28 u 0.28 u 0.28 u 0.26 U 

&/KG - microgram psr kilogram 
u-notdetected 6ESBH.XLS I4 OF 5 
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TABLE 6-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO6SBl2-00 AO6SBl2-01 AO6SBl3-00 AO6SBl3-01 AOGSBI 4-00 AOSSBI 4-01 
Date Sampled: 1 l/17/94 11117l94 11117i94 11117/94 11117/94 11117l94 

Depth: O-l ’ I-J O-l’ I-J O-l’ 2-4’ 
pH: 5.25 5.57 5.59 5.62 5.41 5.84 

Units: MG/KG MGIKG MGIKG MG/KG MGIKG MGIKG 

1,3,5-Trinitrobenzene 0.25 u 0.25 U 0.25 U 0.25 u 0.25 u 0.25 u 
2,4,6Trinitrotoiuene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 
4-Amino-2,6Dinitrotoluene 0.25 U 0.25 u 0.25 U 0.25 U 0.25 U 0.25 u 
2,6Dinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.25 u 
2,4-Dinitrotoluene 0.28 u 0.28 u 0.26 U 0.28 u 0.28 u 0.28 u 

IX/KG - microgram per kilogram 
u-notdetected 6EsBH.xLs I5 OF 5 



TABLE 616 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

AO6SE01-01 AO6SBOl-04 AO6SBOl-06 AO6SB02-01 
11/07/94 11/07/94 11 I07194 11 I07194 

13’ 7-9’ 15-17 l-3 
5.39 5.69 8.52 4.62 

MGlKG MGlKG MGIKG MGIKG 

4030 6570 4810 5650 
2.7 UL 2.9 UL 2.8 UL 2.7 UL 

1 4.4 3.7 2.7 
20.6 15.2 17.6 56.8 
0.13 K 0.22 K 0.25 K 0.25 B 
0.33 u 0.35 u 0.35 u 0.8 
186 702 188000 428 
4.7 20.7 11.8 8.9 
1.2 1.6 2.3 1.5 
9.4 16.4 3 37.5 

2870 6700 9020 4210 
8.9 6.3 4.6 47 

282 571 2120 341 
55 8 47.7 38.7 

0.1 UL 0.11 UL 0.1 UL 2.9 K 
1.7 1.8 4.4 4.5 B 

219 627 1470 284 
0.57 u 0.61 U 0.6 U 0.58 u 
0.44 u 0.47 u 0.46 u 13.5 
68.8 68.2 1580 23.9 
0.88 UL 0.94 UL 0.92 UL 0.89 u 

6.2 19.6 12.8 13.2 
7.5 J 11.1 J 10.4 J 41 J 
2.8 U 2.9 u 2.9 u 3.1 L 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UL - not detected, biased low 

AO6SB02-04 
11/07/94 

7-Y 
6.02 

MGIKG 

5720 
3R 

6.7 
16.9 
0.25 U 
0.42 B 

2020 
20.5 L 

1.4 
5.6 

12400 J 
6.8 

899 
6.2 J 

0.13 UL 
1.2 

901 
0.65 u 

0.5 u 
79.8 

16.7 
9.7 J 
3.2 U 

AO6SBO2-06 
11 io7l94 

11-13 
6.27 

MGIKG 

5330 
3.1 R 
5.1 

20.6 
0.5 

0.38 u 
221000 

13.2 L 
4.5 
4.6 

154OOJ 
5 

2940 
152 J 

0.13 UL 
8.2 

1080 
0.66 u 
0.51 u 
939 

1u 
12.8 
41.4 J 

3.3 u 

I 07/05/95 6MSBH.WK4 1 



TABLE 6-16 
SOIL BORINGS -POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

AO6SB03-01 AO6SB03-01 D AO6SB03-05 AO6SB03-07 
11115l94 11115/94 11/15i94 ll115l94 

l-3 1-J 9-11’ 13-15 
5.54 5.52 5.39 5.39 

MGIKG MGIKG MGIKG MGIKG 

4090 4880 
2.8 UL 2.8 UL 
1.9 1.4 
26 29.2 

0.21 0.24 
0.34 u 0.35 u 
388 326 

6 6.1 
4.4 4.7 
1.9 1.8 

5920 4830 
4.8 5.3 

320 407 
61.6 68.3 
0.11 u 0.11 u 

3 3.8 
283 274 
0.6 U 0.6 U 

0.46 u 1.2 
73.9 79.4 
0.92 UL 0.92 UL 
10.4 9.5 
10.6 13.5 

2.9 u 2.9 u 

6766 
3R 

9.2 
25.9 
0.57 
0.37 u 

1770 
20.5 L 

6.5 
8 

21700 J 
9.4 

2110 
51.8 J 
0.12 UL 
10.7 

1250 
0.63 U 
0.49 u 
42.4 
0.97 u 
17.8 
39.6 J 

3.2 U 

3310 
3.2 R 
5.8 

19.7 
0.27 

0.4 u 
202000 

11.3 L 
2.7 
3.9 

11300 J 
4.5 

2150 
96.5 J 
0.12 UL 

3.9 
934 

0.69 U 
0.53 u 

1440 
1.1 u 

10.9 
23.1 J 

3.3 u 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 
R - rejected 

U - not detected 
UL - not detected, biased low 

AO6SBO4-01 
lllO4i94 

l-3 
8.11 

MG/KG 

5710 4490 
2.7 UL 3.1 UL 
1.4 13.6 

20.2 14.3 
0.07 K 0.15 K 
0.34 u 0.38 U 
445 2440 
6.1 22.1 
0.9 2.2 
2.1 7.7 

4150 22300 
6.3 9.1 

316 719 
14.4 8.2 
0.11 UL 0.13 UL 

1.2 1.1 u 
238 759 

0.59 u 0.68 u 
0.45 u 0.51 u 
25.9 43.4 

0.9 UL 1 UL 
9.7 27.6 

10.1 J 9.5 J 
2.9 u 3.2 U 

AO6SBO4-05 
llm4i94 

9-11’ 
6.4 

MGIKG 

07/05/95 6MSBH.WK4 2 



TABLE B-16 
SOIL BORINGS -POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

07Kt5/95 6MSBH.WK4 

AO6SBO4-08 
11/04/94 

15-17 
8.75 

MGIKG 

2350 5140 
3 UL 3.3 UL 

5.7 1.6 
13.5 40 
0.18 K 0.23 B 
0.37 u 0.85 

230090 413 
7 6.4 
3 1.4 

3.7 23.3 
10700 3340 

3.9 11.8 
1860 266 

102 42.2 
0.11 UL 0.56 K 

5.8 3.6 B 
760 251 

0.84 u 0.7 u 
0.49 u 0.54 u 
1310 77.7 
0.99 UL 1.1 u 

5.1 8.1 
14.6 J 61.1 J 

3.1 u 3.4 UL 

AO6SBO5-01 AO6SBO5-05 AO6SBO5-05D 
1 l/08/94 lliO8i94 11 I08194 

l-3 911’ 9-11’ 
5.48 6.29 6.36 

MGlKG MGIKG MGIKG 

4090 
3.2 R 

12.2 
9.4 

0.26 U 
0.42 B 
1160 
21.3 L 

1.5 
7.2 

17200 J 
9.4 

710 
5J 

0.13 UL 
1.1 u 

854 
0.67 U 
0.52 U 
91.2 

IU 
28 

10.1 J 
3.3 u 

8180 6810 
3.4 R 4.6 L 

9.7 9.4 
16.7 14.1 
0.26 U 0.89 B 
0.42 U 0.32 U 
1550 5020 
30.9 L 25.3 

2 12.3 
6.9 7.3 

16700 J 35800 
8.9 7.7 

1410 1160 
9.5 J 50.3 

0.13 UL 0.1 UL 
1.6 26.7 

1580 1010 
0.73 u 0.55 u 
0.57 u 0.42 U 
102 77.1 
1.1 u 0.85 U 

28.9 23.4 
17.4 J 76 J 

3.6 U 2.8 UL 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UL - not detected, biased low 

AO6SBO5-06 
11lo8lQ4 

11-13 
7.26 

MGlKG 

AO6SBO6-01 
11/06/94 

l-3 
5.57 

MGIKG 

2670 
2.7 UL 

1 
23.6 
0.09 
0.51 K 
224 

3 
0.81 

2.8 B 
1720 

4.7 
185 

32.5 
0.11 UL 

1.2 
210 B 

0.59 u 
0.45 u 
19.8 

0.9 UL 
4.5 
6.4 J 
2.8 UL 

3 



TABLE 6-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobatt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

AO6SBO6-04 
11/06/94 

7-Y 
6.47 

MGIKG 

5340 4140 9170 
2.9 UL 2.6 UL 2.7 UL 

49.5 5.1 16.5 
10.3 8.9 22.5 
0.15 0.12 0.58 
0.35 u 0.32 U 0.33 u 
793 642 62400 

28.6 11.1 21.9 
1.2 0.6 4 
3.9 3.3 B 6.8 

11500 4900 19800 
9 4.7 6.9 

491 426 1390 
4.8 4.7 79.4 

0.11 UL 0.1 UL 0.11 UL 
1.6 2.7 7.5 

873 789 1140 
0.61 U 0.58 u 0.57 u 
0.47 u 0.43 u 0.44 u 
72.6 23 246 
0.94 UL 0.86 UL 0.88 UL 
99.3 17.9 25.7 

6.1 J 5J 23.9 J 
3 UL 3.5 L 2.8 UL 

B 

07105i95 6MSBH.WK4 

AO6SBO6-04D AO6SBO6-06 AO6SB07-01 
11/06/94 11 lO6l94 11 I05194 

7-9 11-13 1-3 
5.71 7.42 5.69 

MGlKG MGIKG MGIKG 

10300 
3.7 L 
3.1 

14.5 
0.18 B 
0.33 u 
619 

11 
2.1 
1.8 

13500 
6.8 

440 
9.6 
0.1 UL 
3.1 B 

340 
0.58 U 
0.44 u 

76 
0.89 U 
24.4 
12.8 J 

2.9 UL 

MGlKG - milligram per kilogram 
- reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UL - not detected, biased low 

4 

AO6SB07-04 
11/05/94 

7-9 
5.59 

MGIKG 

8040 2980 
3 UL 3.1 UL 
4 4.1 

13 16.6 
0.26 B 0.38 B 
0.37 u 0.38 u 
800 111090 
18.1 9.7 

1 3.2 
3 3.2 

8830 14000 
6.7 4.1 

1020 2890 
8.1 237 

0.12 UL 0.11 UL 
2.3 B 5.9 B 

1240 1760 
0.65 U 0.88 u 

0.5 u 0.5 u 
88.1 1000 
0.99 u 1u 
19.8 7.3 
10.7 J 23 J 

3.1 UL 3.2 UL 

AO6SB07-11 
11 I05194 

21-23 
8.04 

MGIKG 



TABLE 5-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

AO6SBO8-01 
11 I1 5194 

l-3 
6.89 

MGlKG 

8996 7290 
2.8 R 3.5 R 

3K 15 
51.3 86.9 
0.36 0.35 
0.52 B 0.43 u 
714 1990 

12.2 L 25.2 L 
4.4 3.5 

10.1 5.6 
7780J 33900 J 
18.6 14.3 
647 2150 
147 J 24.1 J 

0.56 0.15 UL 
5.4 3.6 

442 2190 
0.59 u 0.95 K 

2.4 0.58 U 
78.7 69.8 

0.9 u 1.2 
16.2 20.5 
73.8 J 22.6 J 

2.9 u 3.7 u 

B. 

AO6SBO8-04 AO6SB08-09 AO6SB09-01 
11 I1 5194 11 I1 5194 11/05/94 

7-9 17-19 l-3 
6 4.5 5.75 

MGlKG MGlKG MGIKG 

6250 
3.8 R 
8.3 
28 

2.1 
0.47 u 
1550 

21 L 
10.5 
6.6 

17500 J 
9.8 

2890 
65.2 J 
0.16 UL 
24.5 

2740 
0.82 U 
0.63 U 
82.2 

1.3 u 
14.2 
59.4 J 

4.1 u 

6730 5410 
2.5 UL 3.5 UL 
1.5 14 

29.4 17 
0.21 B 0.33 B 
0.53 0.43 u 
383 238 
6.6 15.1 
2.2 2.2 
1.8 4.7 

4480 11500 
6.2 8.7 

359 890 
37.6 11.5 
0.09 UL 0.14 UL 

2.9 B 2.5 B 
269 1460 

0.54 u 0.74 u 
0.42 U 0.57 u 
64.9 47.8 
0.84 u 1.1 u 
10.1 13.8 
43.4 J 27.1 J 

2.7 UL 3.6 UL 

MG/KG - milligram per kilogram 
. reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UL - not detected, biased low 

AO6SBO9-E 
11105i94 

11-13 
4.61 

MGlKG 

AO6SB0912 
11105t94 

23-2s 
7.68 

MGlKG 

6800 
3.5 UL 
6.8 

37.9 
0.59 
0.43 u 

11800 
18.4 

7.3 
8.8 

23900 
11 

3510 
269 

0.15 UL 
13.1 

2700 
1.1 K 

0.58 u 
244 
1.2 UL 

12.7 
56.4 J 

3.8 UL 

O7lO5l95 6MSBH.WK4 5 



TABLE L-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

AO6SBl O-01 AO6SBl O-05 AO6SBl0-07 AO6SBl l-00 AO6SBl l-OOD AO6SBl l-01 
11 iO8l94 11 lO8l94 11/08/94 12/04/94 12lO4I94 12io4i94 

l-3 911’ 13-1s O-l’ O-l’ 2-J 
5.45 5.63 7.65 5.1 4.99 5.03 

MGlKG MGlKG MGlKG MGIKG MGIKG MGIKG 

3960 
2.7 R 
2.4 K 

35.6 
0.35 
0.33 u 
374 
5.6 L 
6.8 

10.6 
6380J 
15.3 
281 
151 J 

0.11 UL 
4.9 
162 

0.57 u 
0.44 u 
70.5 
0.88 u 

9.6 
26.4 J 

2.8 U 

6120 
3.2 R 
8.9 
27 

0.63 
0.39 u 

2170 
18 L 

7.3 
6.9 

21200 J 
9.4 

1890 
54.5 J 
0.12 UL 
13.4 

1010 
0.68 u 
0.52 U 

37 
1u 

16.8 
45.7 J 

3.4 u 

2.9 R 
8 

19.9 
0.39 
0.36 U 

17.1 L 
4.6 

6 
153OOJ 

6.8 
1908 

113 J 
0.12 UL 

7 
1120 
0.63 U 
0.48 u 
425 

0.96 u 
15.5 
31.9 J 

3u 

2.7 UL 
1.8 

53.1 
0.19 L 
0.54 
380 
5.3 
1.2 

12.6 
2990 
15.1 
265 

68.8 
0.58 K 

2.4 
102 

0.58 u 
2.4 L 

36.4 
0.89 U 

7.8 
38.1 J 

2.9 u 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased tow 
R - rejected 

U - not detected 
UL - not detected, biased bw 

4020 5810 
2.7 UL 2.7 UL 
1.6 2 

51.3 33.3 
0.18 L 0.14 L 
0.33 u 0.38 
356 381 
5.1 6.9 
1.4 0.89 

13.3 3.3 
2900 4890 
15.3 6.9 
209 253 

73.6 32.6 
0.75 K 0.12 UL 

2.1 2.2 
122 211 

0.58 u 0.57 u 
2.5 L 0.44 UL 

82.7 77.3 
0.89 U 0.88 u 

7.4 10.7 
37.6 J 36.7 J 

2.9 u 2.9 u 

07lO5l95 6MSBH.WK4 6 
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TABLE 5-16 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

AO6SBl2-00 AO6SB12-01 AO6SBl3-00 AO6SB13-01 
11117194 11117l94 11117l94 11 I1 7194 

O-l’ l-3 O-l’ l-3 
5.25 5.57 5.59 5.62 

MGIKG MGlKG MGIKG MGIKG 

8830 3420 3880 6280 
2.8 UL 2.7 UL 2.8 UL 2.8 UL 
1.9 1.1 1.3 1.7 

32.4 30.7 29.6 36.6 
0.19 0.28 0.27 0.22 
0.34 u 0.34 u 0.35 u 0.34 u 
548 395 240 870 
8.4 3.3 3.3 9.7 
2.1 2 2.5 1.9 

11.2 2.5 1.6 1.4 
4550 2270 2110 4710 
13.4 4.4 6.8 5.8 
475 183 263 471 

58.2 132 81 .l 17 
0.98 0.11 u 0.12 u 0.11 u 

2.7 1.7 2.7 2.7 
444 158 203 326 

0.59 u 0.58 u 0.61 U 0.59 u 
3.6 0.45 u 0.47 u 0.45 u 

33.5 30.5 76.3 27.3 
0.9 UL 0.9 UL 0.93 UL 0.9 UL 
13 4.3 6.1 14.4 

23.4 10.3 10.8 7.5 K 
2.9 u 2.8 U 3u 2.9 u 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedtow 

R - rejected 
U - not detected 

UL - not detected, biased tow 

AOGSBl4-00 
11 II 7194 

O-l’ 
5.41 

MGIKG 

4530 4800 
2.8 UL 2.8 UL 
1.4 1 

44.4 19.9 
0.3 0.08 

0.34 u 0.34 u 
389 796 
4.3 7.1 
5.2 0.83 
1.3 0.86 

4310 5380 
4.7 4.8 

235 292 
134 5.5 

0.11 u 0.12 u 
4 0.97 u 

150 264 
0.59 u 0.59 u 
0.45 u 0.45 u 
23.2 72.1 

0.9 UL 0.9 UL 
8.1 12.3 
8.4 K 5.4 K 
2.9 u 2.9 u 

AO6SB14-61 
11117194 

2-4’ 
5.84 

MGIKG 

07iO5t95 BMSBH.WK4 7 



TABLE 6-17 
TEST PITS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6TPOlal 06TP01-02 

Date Sampled: 11118l94 11/16/94 
Depth o-2 2-3 

pH: 6.02 5.86 
Units: UGIKG E/KG 

06TP02-01 AO6TP02-02 AO6TP03-01 AO6TP03-02 AO6TPO4-01 A06TP04-92 66TPO5-01 
11116/94 11/16/94 11117/94 11117/94 11/15/94 11115/94 11115/94 

l-9 9-16 O-4’ 44.5 0-Y 34 O-2 
6.65 7.89 6.61 6.70 5.99 5.76 5.63 

UGlKG UG/KG UGIKG UG/KG UGlKG W/KG UGIKG 

Methylene chloride 88 5B 8B 6B 13 9J 58 38 38 

Acetone 11 u 11 B 90 48 12 UJ 13 UJ 8B 12 u 19 B 

Carbon Tetrachloride 25 12 u 14 u 13 u 12 u 13 u 11 u 12 u 11 u 

Tetrachloroethene 11 u 12 u 14 u 13 u 12 u 13 u 11 u 2J 11 u 
Total Xytenes 1J 12 u 14 u 13 u 12 u 13 u 11 u 12 u 11 u 

W/KG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

BJ - estimated, anatyte detected in associated blank(s) 
J - estimated 

U - not detected 
UJ - reported quantiitiin limit is quali6ed’as estimated evrFw.xLS/l OF 2 



TABLE S-17 
TEST PITS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 
Date Sampled: 

Depth 
pH: 

Units: 

Methytene chloride 
Acetone 
Carbon Tetrachloride 
Tetrachioroethene 
Total Xytenes 

AO6TPO5-02 AO6TPO6-01 
11115l94 11115/94 

23’ 2-3 
5.52 4.60 

UG/KG UG/KG 

2 BJ 78 
8B 15 B 

11 u 12 u 
11 u 12 u 
11 u 12 u 

AO6TPO6-02 
11115lS4 

44 
5.27 

UG/KG 

AD6TP07-01 
11117/94 

o-4’ 
5.92 

UGIKG 

AO6TP07-02 
11117l94 

4-S 
6.13 

UGIKG 

AO6TPO9-01 
llllSl94 

6-2s 
5.78 

UGIKG 

3 BJ 13 28 3J 
11 u 12 UJ 12 UJ 12 u 
11 u 12 u 12 u 12 u 
11 u 12 u 12 u 12 u 
11 u 12 u 12 u 12 u 

W/KG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

BJ - estimated, anatyte detected in associated blank(s) 
J - estimated 

U-notdetected 
UJ - repolted quantiiatii limit is qualifii as estimated 6VlPH.XLS I2 OF 2 

AO6TPO9-02 AO6TPO9-02D 
llllS#4 11110&I 

2.53’ 2.5-3 
6.07 5.97 

UGlKG W/KG 

3J 35 
11 u 12 u 
11 u 12 u 
11 u 12 u 
11 u 12 u 



TABLE 5-17 
TEST PITS - POSITIVE DETECTION SUMMARY 

SEMtVOLATlLE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AC6TP01-61 AOGTPOl-02 A66TPO2-61 A66TP02-62 A66TP03-61 ACMTPO3-62 AO6TP64-61 A66TP64-02 06TP65-01 
Date Sampled: 11116/94 11116/94 11116/94 11116I94 11117/94 11117i94 llH5lw ~1lISl94 11/15794 

Depth O-Y 2-J 1-g S-10 o-4’ 4-4.5 03 34 O-Y 

pH: 6.02 5.66 6.65 7.89 6.61 6.70 5.90 5.76 5.63 
Units: UG/KG UGlKG UGIKG UGIKG t&/KG UGlKG UGIKG UGIKG W/KG 

1 +Dichtorobenzene 360U 
366t.J 
366U 
366U 

47 J 
366U 
366U 
366U 
366U 
366U 
366U 
366t.l 
366t.J 

360U 
366U 
360U 
380 u 

465 
380 u 
366 u 
366 u 
366 u 
360U 
366U 
360U 
360U 

440U 
440U 
440U 
440U 

51 J 
440U 
44OU 
44OU 
440U 
440U 

465 
440U 
440U 

440U 
71 J 

446U 
446U 
440U 
440U 
446U 
440U 
446U 
446U 
656 
446U 
446t.l 

396 u 
390 u 
390 u 
396 u 
390 u 
390 u 
390 u 
390 u 
396 u 
396 u 
220J 
393 u 
390 u 

57 J 
426 u 

93 J 
426 u 

62 J 
426 u 
426 u 
426 u 
426 u 
426 u 

2ooo 
426 u 
426 u 

540U 
540U 
540U 
540U 

61 J 
540U 
540U 
540U 
540U 
54OU 
540U 
54OU 
54QU 

366U 
366U 
360U 
360U 

56J 
366U 
366U 
366U 
366U 
366U 
36Ot.J 
366li 
360U 

366U 
360U 
360U 
366t.i 

42 J 
366U 
366U 
366U 
360U 
360U 
366U 
360U 
360U 

2-Chloronaphthalene 
N-nitrosodiphenytamine 
Phenanthrene 
Di-n-Butyi Phthalate 
Fluoranthene 
Pyrene 
Butyi Benqi Phthalate 
Benzo(a)anthracene 
Chrysene 
bis(2-EthyihexyQPhthalate 
Beruo(b)fluoranthene 
Benzo(k)fktoranthene 

W/KG - microgram per kilogram 
J - estimated 

U-notdetected eswlPH.xJsIl OF 2 



TABLE S-17 
TEST PITS - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6TPO5-02 AO6TPO6-01 A06TP06-62 AO6TP07Xrl AO6TP07-02 AO6TPO9-01 AO6TPOS-02 AO6TPOW2D 
Date Sampled: 11115L34 llll5l94 11/15&4 11117lS4 1 l/17/94 11118lS4 11116/94 11118/94 

Depth 2-3 2-3 w o-4’ 4-5 O-2.5 2.5-3 2.5-3 
pH: 5.52 4.80 5.27 5.92 6.13 5.78 6.07 5.97 

Units: UGIKG UGIKG UGIKG UG/KG UGIKG W/KG UGIKG UGlKG 

1 +Dichlorobenzene 370 u 
ZChloronaphthalene 370 u 
N-nitrosodiphenylamine 370 u 
Phenanthrene 370 u 
Di-n-Butyl Phthalate 46J 
Fluoranthene 370 u 
Pyrene 370 u 
Butyl Benzyi Phthalate 370 u 
Benzo(a)anthracene 370 u 
Chrysene 370 u 
bii(2-Ethyihexyl)Phthalal te 370 u 
Benzo(b)fkroranthene 370 u 
Benzo(k)fluoranthene 370 u 

366t.J 
380 u 
360U 
380 u 
360U 

66J 
66J 

3SOU 
42 J 
5OJ 
76 J 
56J 
46J 

360U 
360U 
380U 
360U 

545 
360U 
360U 
360U 
380U 
36Ot.l 

83J 
360U 
360U 

390 u 
390 u 
390 u 
390 u 
160J 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
396 u 
390 u 

UGlKG - microgram per kilogram 
J - estimated 

U - not detected 

420 u 
420 u 
420 U 
420 u 

3200 
420 u 
420 u 

62 J 
420 u 
420 U 
420 u 
420 U 
420 u 

380U 
3SOt.l 
3SOU 
360U 
360U 
360U 
360U 
360U 
360U 
360U 
3SOU 
38OU 
360U 

360U 
36OU 
360U 

495 
57 J 

360U 
360U 
360 u 
366U 
360U 
360U 
3SOU 
360U 

390 u 
390 u 
396 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
3tXIU 
3QOU 
3S6U 
3SOU 

6svTpH.xLs/2of 2 



TABLE S-17 
TEST PITS - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTGWN 
YORKTOWN, VIRGINIA 

Sample ID: A06TPO1-01 
Date Sampled: 11116tw 

Depth O-Y 
pH: 6.02 

Units: UGlKG 

AO6TPOl-02 AO6TP02-01 AO6TP02-02 AO6TPO3-01 AO6TP03-02 AO8TP04-01 A06TP04-62 06TPO5-01 
11116tg4 11116/94 1 l/16/94 llH7/94 1 III?/94 llll5lg4 ll/lW 11H5lQ4 

2-3 1-g g-18 o-4’ 44.5 03 34’ O-Y 
5.86 6.65 7.89 6.61 6.70 5.90 5.76 5.63 

LWKG UG/KG UG/KG UG/KG UGIKG UG/KG UG/KG W/KG 

beta-BHC 
delta-BHC 
Dieldrin 
Endrin 
Endosulfan Sulfate 
alpha-Chlordana 
gamma-Chlordane 
Aroclor-1254 
Am&r-l 260 

2 UJ 
2 UJ 

3.8 UJ 
3.8 UJ 
3.8 UJ 

2 UJ 
2 UJ 

38 UJ 
38 UJ 

2u 
2u 

3.8 U 
3.8 u 
3.8 u 

2u 
2u 

38U 
38U 

4.5 u 
4.5 u 
7.3 J 
8.8 u 
8.8 u 
4.5 u 
4.5 u 

770J 
340 

4.5 u 
4.5 u 
9oJ 

8.8 u 
8.8 u 
4.5 u 
37 J 

120005 
4900 

2u 
0.84 J 

3.9 u 
29 

3.9 u 
9.8 J 

2u 
590 
19oJ 

W/KG - microgram per kilogram 
J - sstimatad 
L - biased tow 

U-notdatacted 
UJ - reported quantitatiin limit Is qualifti as &imated 

uL-natdatacted,btaa4dkw 

87 U 
87 U 

170 u 
170 u 
170 u 

12OOJ 
87 U 

7xtOO 
1700 u 

2.8 UJ 
2.8 UJ 
5.4 UJ 
5.4 UJ 
5.4 UJ 
2.8 UJ 
2.8 UJ 
54 UJ 
54 UJ 

2u 
2u 

3.8 u 
3.8 U 
3.8 U 

2u 
2u 

38U 
36U 

2u 
2u 

3.8 u 
3.8 U 
3.8 U 

2u 
2u 

38U 
38U 

WTPH.XLS/l OF 2 



TABLE 6.17 
TEST PITS - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO6TPO5-02 AO6TPO6-01 AO6TPO8-02 AO6TP07-01 AO6TP07-02 AO6TPO9-01 AO6TPO9-02 AO6TPO9-02D 

Date Sampled: 11115lQ4 11/15/94 11115/94 1 l/17/94 11117l94 11118i94 11118l94 11118l94 

Depth 2-3 2-3 4-s o-4’ 4-S O-2.5 2.5-J 2.5-3 

pH: 5.52 4.80 5.27 5.92 8.13 5.78 6.07 5.97 
Units: UGIKG UG/KG UGIKG UGIKG UGlKG UGIKG W/KG W/KG 

beta-BHC 
delta-BHC 
Dieldrin 
Endrin 
Endosutfan Sulfate 
alpha-Chlordane 
gammaChlordane 
Aroclor-1254 
Arocbr-1260 

1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
1.9 u 
1.9 u 
37 u 
37 u 

1.6 L 
2 UL 

3.8 UL 
3.8 UL 
3.6 L 

2 UL 
2 UL 

38 UL 
38 UL 

2u 
2u 

3.6 U 
3.8 U 
3.8 U 

2u 
2u 

38U 
38U 

2u 
2u 

3.9 u 
3.9 u 
3.9 u 

2u 
2u 

33 J 
39 u 

2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
2.2 u 
2.2 u 
42 U 
42 U 

UG/KG - microgram per kilogram 
J - estimated 
L - biased low 

U - not detected 
UJ - reported quantiiatii limit is qualified as estimated 

UL - not detected, biased low 

2u 
2u 

3.8 U 
3.8 U 
3.8 U 

2u 
2u 

38U 
38U 

2u 
2u 

3.8 U 
3.8 U 
3.8 U 

2u 
2u 

38U 
38t.l 

2u 
2u 

3.9 u 
3.9 u 
3.9 u 

2u 
2u 

39 u 
39 u 

SPTPHXLS/2OF 2 



TABLE 517 
TEST PITS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AOGTPOI -01 AO6TPOl-02 AO6TP02-01 A06TPO2-02 AO6TP03-01 AO6TP03-02 AO6TPO4-01 AO6TPO4-02 AO6TPO5-01 AtETPO5-02 
Date Sampled: 11116B4 11/16/94 llll6l94 11116/94 11117lQ4 llll7i94 11115/?94 llH5l94 llH5i94 11/15/94 

Depth O-Y 2-3’ 1-g 9-10’ o-4’ 44.5 o-3 34 O-Y 2-J 
pH: 6.02 5.66 6.65 7.89 6.61 6.70 5.90 5.76 5.63 5.52 

Units: MGlKG MG/KG MGIKG MGIKG MGIKG MGIKG MGIKG MG/KG MG/KG MG/KG 

1,3,5-Trinitrobenzene 
2,4,6Trinitrotoluene 
2,6-Dinitrotoluene 
2+Dinitrotoluene 

0.25 U 0.25 u 0.25 U 0.25 U 0.25 u 0.45 u 0.25 u 0.25 u 0.25 u 0.45 J 
0.25 U 0.25 u 0.25 U 0.25 u 0.25 u 0.25 U 0.25 u 0.25 u 0.25 U 4.1 J 
0.25 U 0.25 u 0.25 u 0.25 u 0.25 U 0.25 U 0.25 u 0.25 u 0.25 u 0.28 J 
0.26 U 0.28 u 0.28 u 0.28 u 0.28 u 0.28 u 0.26 U 0.26 u 0.28 u 2.1 J 

&/KG - microgram per kilogram 
J - estimated 

U - not debcted m.xLs/1 OF 2 
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TABLE 6-17 
TEST PITS -POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATlON YORKTGWN 
YORKTOWN, VlRGlNlA 

Sample ID: 
Date Sampled: 

Depth 
pH: 

Units: 

1,3,!5-Trinitrobenzene 
2,4&Trinitrotoluene 
2,6-Dinitrotoluene 
2,4Dinitrotoluene 

AO6TPO6-01 AO6TPO6-02 AOSTP07-01 
1111!5/94 l11lw94 11117/94 

2-3 4-s o-4’ 
4.80 5.27 5.92 

MG/KG MGlKG MGIKG 

0.25 U 0.25 u 0.25 U 
0.25 U 0.25 u 0.25 U 
0.25 U 0.25 U 0.25 U 
0.28 u 0.26 u 0.26 U 

AOSTP07-02 AO6TPO9-01 AOSTPO9-02 A06TPO9-02D 
11117l94 llll8l94 11118194 llll8l94 

4-S O-2.5 2.5-s 2.53’ 
6.13 5.78 6.07 5.97 

MGIKG MG/KG MGIKG MG/KG 

UG/KG - microgram per kilogram 
J - estimated 

U-notdetected 

0.25 U 0.25 u 0.25 u 0.25 u 
0.25 U 0.25 u 0.25 u 0.25 u 
0.25 u 0.25 U 0.25 u 0.25 u 
0.26 u 0.28 u 0.28 u 0.26 u 

eElPH.xLs/2oF 2 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

QmxiQ6 6MTPH.WM 

AO6TP01-01 
11 I1 6194 

O-Z 
6.02 

MGIKG 

4746 
1.3 K 

19.3 
0.22 u 
0.33 u 
512 
5.6 L 
0.9 
2.1 

3120 J 
29.2 
288 

20.2 J 
0.1 UL 
1.5 

235 
0.44 u 
23.9 

8.5 
12.2 J 

TABLE S-18 
TEST PITS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AO6TPO1-02 
11116i94 

2-3 
5.86 

MGIKG 

3570 
0.79 K 
15.7 
0.22 u 
0.33 u 
539 
5.6 L 

0.64 
1.9 

2920 J 
3.6 

250 
8.8 J 

0.12 UL 
1.4 

313 
0.44 u 
19.6 

8.4 
6J 

AO6TPO2-01 
11116f94 

l-9 
6.65 

FAG/KG 

7360 3346 11600 9270 
4.5 5.6 5.6 3.4 

32.2 31.3 73.8 327 
0.31 0.36 0.22 0.2 
101 7.3 786 51.9 

3610 196000 1300 953 
22.8 L 8.1 L 20.6 28.3 

3.8 3.4 6 7.9 
14.8 44.5 74.4 181 

16560 J 14800 J 11000 12460 
26.8 33.9 344 182 
1050 2020 617 538 
45.6 J 144J 38.5 41.7 
0.13 UL 0.12 UL 1.3 0.12 u 
13.7 12.9 17.8 62 

1170 772 559 540 
0.52 u 0.53 u 8.8 1.9 
48.1 1170 85.4 51.4 
18.2 7.6 18.9 16.2 
618 J 100 J 1190 1580 

AO6TP02-02 
11 I1 6194 

9-l 0 
7.89 

MGIKG 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limtt (IDL). 
J - estimated 

K - biased high 
L - biased low 

U - not detected 
UL - not detected, biased low 

1 

AO6TP0301 
1 l/19/94 

0-T 
6.61 

MGlKG 

AO6TP03-02 
11/19/94 

44.5 
6.7 

MGlKG 



Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

07/05/95 6MTPH.WK4 

AO6TP0401 
1 l/15/94 

O-3 
5.9 

MGIKG 

11200 
2.5 K 

60.8 
0.34 
0.49 u 
1090 
11.4 L 

2.5 
2.9 

7110 J 
11.2 
639 

73.3 J 
0.16 UL 

3.6 
493 

0.65 U 
110 

17.1 
35 J 

TABLE 5-18 
TEST PITS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A06TP0402 
11115/94 

34 
5.76 

MGIKG 

3390 5570 
1.1 K 1K 

24.2 36.3 
0.22 u 0.24 
0.33 u 0.34 u 
509 466 
4.3 L 4.5 L 

0.65 1 
0.72 1.3 

2480J 3010 J 
3.1 5 
128 232 

10.1 J 39.3 J 
0.1 UL 0.1 UL 
1.4 2 

159 248 
0.44 u 0.45 u 
64.4 23.7 

6.5 6.5 
7.9 J 7.9 J 

AO6TPO5-01 
11 I1 5194 

o-2 
5.63 

MGIKG 

AO6TPO5-02 
11115l94 

2-3 
5.52 

MG/KG 

AO6TPO6-01 
11115l94 

2-3 
4.8 

MG/KG 

AO6TPO6-02 
1 l/15/94 

46 
5.27 

MGIKG 

7320 4640 4130 
1.7 1.2 K 1.4 

31.3 31 .l 30.4 
0.19 0.22 u 0.16 
0.32 U 3.8 2.1 
797 494 432 
7.7 6.1 L 5.8 
1.1 1.1 1.3 
1.6 16.8 23 

4750 3590 J 3510 
7.6 10.2 16 

348 272 270 
21.8 52 J 76.8 
0.11 u 0.3 L 0.15 

2.7 1.2 1.5 
221 351 325 

0.43 u 0.45 u 0.46 u 
72.8 20.4 73.5 
12.3 8.4 7.3 
18.1 40.3 J 44 

MGIKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

U - not detected 
UL - not detected, biased low 

2 



i 

TABLE 6-18 
TEST PITS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location 
Sampling Date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

AO6TP07-01 
11117l94 

O-4 
5.92 

MGIKG 

7210 
10.8 
33.1 
0.53 
0.66 
1550 
17.8 

5.7 
4.2 

15900 
12.3 

1090 
81.2 

0.1 u 
7.4 

919 
0.46 u 
34.9 
19.3 
26.6 

AO6TP07-02 
11117194 

45 
6.13 

MGIKG 

AO6TPO9-01 
11/18/94 

0-2.5 
5.78 

MGlKG 

20.1 
36.5 
0.84 
0.38 U 

2340 
26.3 

6.6 
4 

26900 
9.2 

1620 
49.2 
0.12 u 
10.6 

1240 
0.51 u 
104 

25.3 
41.5 

6420 5470 4700 
3 1.9 2.2 

43.7 19.4 17 
0.23 B 0.16 B 0.15 B 
0.35 u 0.35 u 0.35 u 
603 760 687 
7.7 8 7.2 
2.6 0.99 1.2 
1.3 B 1.2 1.4 B 

10100 7456 6880 
5.6 4.5 3.9 

385 370 326 
50.9 9.1 9.6 
0.12 UL 0.12 UL 0.12 UL 

2.3 1.5 1.2 
269 402 362 

0.46 u 0.46 u 0.47 u 
59.8 22.9 26.4 

15 14.6 14.6 
21.7 7.4 K 6.1 K 

AO6TPO9-02 A66TPO9-020 
11118/94 11118i94 

2.5-3 2.5-J 
6.07 5.97 

MGIKG MGIKG 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

U - not detected 
UL - not detected, biased low 

I 07/05/95 GMTPH.WK4 3 



TABLE S-16 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6HPO1-01 AO6HP02-01 AO6HP03-01 AO6HPO3-01 D AO6HPO4-01 AO6HPO5-01 AO6HPO6-01 AO6HP07-01 AO6HPO6-01 
Date Sampled: 11 I07194 llnw94 11115l94 11/15/94 llm5f94 llKw94 lllO7i94 lllw94 11116lQ4 

pH: 7.75 7.16 7.60 7.60 7.77 7.56 7.66 7.79 6.34 
Units: UGlL UGlL UG/L UGlL UGIL UGIL UG/L w/L UG/L 

Trichloroethene 1u 1u 1u 1 1u 1u 1u 1u 1u 

Ethylbenzene 1u 1u 1u 1u 1u 1u 1u 1u 1u 
Cis 1,2-Dichloroethene 1u 1u 3 10 1u 1u 1u 1u 1u 

UG/L - microgram per liter 
J - estimeted 

u-notdetected SVHPHXLS I1 Of 2 



TABLE S-19 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AOSHPO9-01 AO6HP10-01 
Date Sampled: 11/0394 11108194 

pH: 8.19 7.36 
Units: w/L w/L 

Trichloroethene 
Ethylbenzene 
Cis 1,2-Dichloroethene 

1u 1u 
0.8 J 1u 

1u 4 

UG/L - microgram per liter 
J - estimated 

U-IKltd&CteCl dVHPHXLS12OF 2 



TABLE 6-19 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6HPO1-01 AO6HP02-01 AO6HP03-01 AO6HP03-01 D AO6HPO4-01 AO6HPO5-01 A06HPO6-01 AO6HPO7-01 AO6HPO6-01 

Date Sampled: 11/07/94 11/06/94 llllw94 11115i94 llKw94 11106/94 11m7l94 1llO5l34 11116194 

pH: 7.75 7.16 7.60 7.60 7.77 7.56 7.66 7.79 6.34 
Units: UG/L UGlL UGlL UGIL UGIL UGlL UG/L UG/L UGlL 

beta-BHC 0.05 UJ 0.05 UJ 0.05 u 0.05 UJ 0.05 UJ 0.028 J 0.05 UJ 0.05 UJ 0.05 u 

delta-BHC 0.05 UJ 0.029 J 0.05 u 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 u 

lJG/L - microgram per liter 
J - estimated 

U-nOtd&Cted 
UJ - reported quantitation limit is qualified as &mated 

UL - not detactad, biased bw 6PHPH.XLS I1 OF 2 



TABLE L-18 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

PESTICIDESIPCBs 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO6HPO9-01 
Date Sampled: 11105/94 

pH: 8.19 
Units: UG/L 

AO8HPl O-01 
11/08/94 

7.36 
UGIL 

beta-BHC 
delta-BHC 

0.05 UL 0.05 UJ 
0.05 UL 0.029 J 

UG/L - microgram par liar 
J - estimated 

U-notdetacted 
UJ - reported quantiitiin limit is qualifti as estimated 

UL - not detectad, biased low OPHPHXLS I2 OF 2 



TABLE S-19 
TEMPORARY PIEZOMETER - POSITNE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO8HPO1-01 AO6HP02-01 AO6HP03-01 AO6HP03-01 D AO6HPO4-01 AO6HPO5-01 AO6HPO6-01 AO6HP07-01 

Date Sampled: 11/07/94 11 low94 11115l94 11/15/94 11/05/94 11/08/94 lllO7t94 11/05/94 

pH: 7.75 7.16 7.80 7.60 7.77 7.56 7.66 7.79 
Units: UG/L UGlL UGIL UGIL UGlL UGIL UGIL UGIL 

Nitrobenzene 
2,4,6-Trinitrotduene 

QAmino-2,BDinitrotoluene 

0.73 u 0.73 u 0.73 u 0.73 u 3.2 0.73 u 2.6 U 0.73 u 

0.62 U 0.62 U 0.82 U 0.62 u 0.62 U 0.62 u 0.62 U 0.62 U 

1u 1u 1u 1u 1u 1u 1u 1u 

UGlL - micrcgram per liter 
U-notdetected BEH!‘H.XLS I1 OF 2 



TABLE 5.19 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 6 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VIRGINIA 

Nltrobenzerte 
2,4,6-Trinitrotoluene 

4Amino-2,6Dinitrotduene 

Sample ID: AO6HPO6-01 AO6HPO9-01 AO6HPl O-01 
Date Sampled: 11116l94 llmw94 lllo6l94 

pH: 6.34 6.19 7.36 

Units: UG/L UGIL UGIL 

4.1 u 0.73 u 0.73 u 

0.62 u 0.62 u 0.73 

1u 1u 1.7 

UG/L - micmgrsm psr liter 
U-IWtdhCtsd BEHPHXLS I2 OF 2 



Location 
Sampling Date 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Cyanide 

07105l95 6MHPH.WK4 

AO6HPO1-01 
11/07/94 

7.75 
UGlL 

77206 J 29000J 
19.8 L 12.7 L 
65.7 26.3 
255 148 
4.4 1.8 
1.9 1.5 u 

235OCQO 880000 
232 86.1 

42.9 19.6 
66 28 

155000 70400 
61.2 27.2 

76090 20206 
1010 452 
93.9 35.2 

19900 8760 
6.2 2.6 U 

14tOO 7880 
210 80.6 
322 J 134J 

20 u 5.4 

TABLE 5-20 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AO6HP02-01 
11 I08194 

7.16 
UGIL 

AO6HP03-01 
11/15/94 

7.80 
UGlL 

14800J 18300 J 
12.2 UL 15.7 L 
15.5 22.2 
74.4 94 

1.1 1.6 
1.5 u 1.5 u 

656000 836000 
41.5 64.7 

12 19.6 
16.9 23.1 

33000 52500 
13.6 21.7 

10360 14600 
205 286 
16.6 32.2 

5580 7170 
2.6 U 3.7 

7710 8420 
44.1 61.3 
68.4 J 112 J 

5u 5u 

AO6HP03-01 D 
11/15&l 

7.80 
UGIL 

UGlL - microgram per tier 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 
L-basedtow 
R - rejected 

U - not detected 
UL - not detected, biased tow 

1 

AO6HPO4-01 
11/05/94 

7.77 
UGlL 

AO6HPO5-01 
11 I08194 

7.56 
UG/L 

9040 52700 J 
12.2 UL 23 L 

8.9 67.3 
56.6 187 

1u 3.8 
1.5 u 2.8 

350090 217OOOO 
27.2 159 

9.7 42.6 
9 52.5 

26900 153000 
7.5 J 51.3 

13800 29100 
193 920 
8.9 89.4 

3990 14100 
2.6 U 4.3 

6510 9790 
24 144 
41 J 294J 

5u 20U 



Location 
Sampling Date 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Cyanide 

I 07/05/95 GMHPH.WK4 

AO6HPO6-01 
11 I07194 

7.66 
UGlL 

44000J 15500 J 
13.3 L 12.2 UL 
59.9 19.6 
190 92.3 
3.2 1.1 
1.7 1.8 

114Oooo 168600 
160 62.4 

30.9 9.7 
45.3 18.6 

131000 38900 
43.8 16.2 

24000 12100 
631 247 

63.8 17.8 
18200 12900 

2.8 2.6 U 
11700 7410 

146 50.8 
242 J 91.6 J 

5u 5u 

TABLE S-20 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AO6HP07-01 
11 /OS/94 

7.79 
UGlL 

AO6HPO8-01 
11 I1 6194 

6.34 
UGlL 

4580 98800 J 19100 J 
12.2 R 28.3 L 12.2 UL 
5.8 436 16.5 

37.7 474 95.4 
1.4 7.8 1.2 
1.5 u 27.1 1.5 u 

8640 1230000 594ooo 
15.8 500 49.6 
9.4 87.2 18.3 
7.4 107 19.4 

13900 279000 39500 
4.2 113 17.8 

4250 56800 10800 
116 1690 321 

23.1 237 20.9 
4870 42900 5430 

2.6 UL 28.4 2.6 U 
4710 17460 8340 
13.2 L 603 55.5 

39 B 618 J 96.3 J 
5u 6.8 5.2 

AO6HPO9-01 
11 I05194 

8.19 
UGIL 

UGlL - microgram per titer 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 
L - biased low 
R - rejected 

U - not detected 
UL - not detected, biased low 

2 

AO6HPl O-01 
1 l/08/94 

7.37 
UG/L 



Location 
Sampling Date 

PH 
Units 

Aluminum 
Barium 
Beryllium 
Calcium 
Cobalt 

Copper 
Iron 

Maiganese 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 

07lO5i95 6MDHPH.WK4 

AO6HPOl F-61 
11 IO7194 

7.75 
UGIL 

11 u 
21 .l 

0.1 u 
79200 

1.9 u 
14.1 

1.5 u 
2310 

3.7 
4.3 u 

1540 
6700 

4u 
1.4 u 

TABLE S-20 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

DISSOLVED INORGANICS 
SSA 6 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AO6HP02F-01 
11 I08194 

7.16 
UG/L 

11 u 11 u 11 u 11 u 20.3 
34.3 23 23.2 21 9.9 
0.11 0.18 0.13 1u 0.16 

141000 112000 116090 89000 85300 
1.9 u 1.9 u 1.9 u 2.2 1.9 u 

11.3 15.6 8.8 9.6 15.4 
66.1 40.8 B 1.5 u 1.5 u 35.6 B 

4260 2600 2630 3956 2180 
59.6 13 14.5 27.6 6 

4.8 4.5 4.3 u 4.3 u 4.4 
1870 1750 1430 1700 1950 
5090 6100 6256 5250 4ow 

5.3 4u 4.4 4u 4u 
1.4 u 1.4 u 1.4 u 1.4 u 1.4 u 

AO6HP03F-01 
11115l94 

7.80 
UGlL 

AO6HP03F-01 D 
1 l/15/94 

7.80 
UGlL 

UG/L - microgram per titer 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
U-notdeteoted 

1 

AO6HPO4F-01 
llxw94 

7.77 
UG/L 

AO6HPO5F-01 
lliO8l94 

7.56 
UGlL 



Location AO6HPO6F-01 
Sampling Date 11 I07194 

PH 7.66 
Units UGIL 

Aluminum 
Barium 
Beryllium 
Calcium 
cobalt 

Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Thallium 

11 u 11 u 
25.5 38.8 

0.1 u 0.13 
87500 77900 

1.9 u 1.9 u 
1.5 8.8 

12.5 B 8.3 B 
2370 4700 
33.9 55.1 

4.3 u 6.1 
4230 6640 
6720 6570 

4u 4u 
1.4 u 1.4 u 

TABLE S-20 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

DISSOLVED INORGANICS 
SSAS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

AO6HP07F-01 
11 m5l94 

7.79 
UGlL 

AO6HP08F-01 
11 I1 6194 

6.34 
UGIL 

AO6HP09F-01 
11/05/94 

8.19 
UGlL 

11 u 11 u 11 u 
21.5 63.4 23 
0.23 B 0.1 u 0.22 

7920 72500 99400 
2.1 1.9 u 1.9 u 
7.3 7.3 13.4 

3080 12.1 B 2.4 B 
2600 5720 2170 
76.7 25.6 12.2 

9.3 4.3 u 6.2 
3050 3720 1730 
4620 8110 4320 

4u 4u 4u 
1.4 u 1.4 u 1.9 

UGlL - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detectiin Limit (IDL). 
U - not detected 

AO6HPl OF-01 
11 I08194 

7.37 
UGlL 

I 07lO5l96 BMDHPH.WK4 2 





TABLE 6-21 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO7SSOl-W AO7SSO2-00 AO7SSO4-01 A07SSO4-01 D AO7SSO5-#0 
Date Sampled: 11/04/94 1ll3oi94 lll29i94 11/29/94 llf29l94 

Depth: O-6” O-6” oe o# o-6- 
pH: 5.66 6.09 6.25 6.19 6.31 

Units: UGlKG UG/KG UG/KG UG/KG UG/KG 

Acenaphthyiene 
Phenanthrene 
Di-n-Butyi Phthalate 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyi)Phthalate 
Beruo(b)fluoranthene 
Benzo(k)fluoranthene 

Be=WWne 
Indeno(l,2,3-@pyre~ 

360U 
90J 

450 
120J 
11OJ 

49J 
56J 
62 J 
46J 
41 J 
43J 

36OU 

36OU 
51 J 

360U 
645 
47 J 

360U 
360U 
360U 
360U 
360U 
360U 
360U 

360U 
360U 
360 u 
360U 
360U 
360U 
360U 
36OU 
360U 
360U 
360U 
360U 

UG/KG - microgram per Mlogram 
B - analyte detected in associated blank(s) 

J - estimated 
U-notdetected 

360U 
360U 
320 B 
360U 
360U 
360U 
360U 
360U 
36OU 
360U 
360U 
360U 

5OJ 
370 u 
370 u 
300J 
170 J 
15oJ 
2405 
370 u 
340J 
260J 
170 J 

555 

7SVSSkiXLS I 1 OF 1 



TABLE 6-21 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO7SSO1-00 A07SS02-00 A07SSOQOl A07SSO4-01 D AO7SSO6-00 
Date Sampled: 11/04&4 11/30/94 11tm94 1ll29l94 lll29t94 

Depth: O-6” o-a- O-6” O-6” o-6” 
pH: 5.08 6.09 6.26 6.19 6.31 

Units: UG/KG UG/KG UG/KG UGIKG UG/KG 

Endwulfan Sulfate 3.8 U 3.8 U 3.6 U 3.6 U 1.1 J 
4,4’-DDT 3.8 U 3.6 U 3.6 U 3.6 U 7.1 
Methoxychlcw 20U 19 u 19 u 19 u 10 J 
Endrin Ketone 3.8 U 3.6 U 3.6 U 3.6 U 2.3 J 

UG/KG - microgram per kilogram 
J-estimated 

u-nctdetected ‘IPssH.xLS/ 1 OF 1 



Location 
Sampling date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 

Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

A07SSOl-00 
1 lltw94 

04 
5.08 

MGIKG 

8270 3560 2449 2230 
2 1.1 J 2.3 2.7 

13.4 16.9 31.6 30.5 
0.07 K 0.2 L 0.22 L 0.18 L 
221 209 337 318 

11 4.1 L 3.6 3.2 
1.3 1.7 L 1.9 1.8 
2.4 1.7 4.9 3.9 

13809 4120 4490 4250 
6.7 6 4.2 4.4 
176 295 268 254 
9.1 105 L 109 92.5 

0.97 u 1.4 J 2.2 1.7 
220 179 134 115 

0.81 K 0.57 u 0.58 u 0.55 u 
65.3 29.1 73 22.6 
25.8 6.7 4.6 4.2 

6.8 J 7.6 L 16 J 10.9 J 

TABLE 5-22 
SURFACE SOIL - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A07SS02-09 
11 I30194 

04 
6.99 

MGlKG 

A07SS04-09 
11 I29194 

O-6 
6.25 

MGlKG 

MG/KG - milligram per kilogram 
J - estimated 

K - biased high 
L-biasedlow 

U - not detected 

A07SS&i-OOD 
11/29/94 

o-6” 
6.19 

MGIKG 

A07SS05-00 
lll29l94 

o-6 
6.31 

MGlKG 

3170 
2.7 J 

36.5 
0.33 L 
578 
4.4 L 
2.7 L 
3.7 

5050 
16.2 
533 
328 L 
2.6 J 
174 

0.58 u 
37 

9 
21.9 L 

07lOW96 7MSSH.WK4 1 



TABLE L-23 
SOIL BORINGS - POSITNE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO7SBOl-01 A07SB01-06 AO7SBOl-10 A07SB02-01 A07SBO2-06 AO7SBO2-09 A07SBO3-01 AO7SBO3-06 AO7SBO3-10 
Date Sampled: 1lm4@4 llKw94 11/04/94 11117/94 11117l94 11117t94 11/03/94 1llO3i94 lllO3i94 

Depth: I-3 9-11’ 19-21’ l-3’ 11-13 17-19 13 Sll’ 19-21’ 
pH: 6.79 6.32 7.89 7.04 7.33 8.06 7.19 8.47 8.67 

Units: UG/KG UG/KG UGIKG UGIKG UiIKG W/KG UGIKG UG/KG UG/KG 

Methylene chloride 10 u 13 u 13 u 9J 24 12 u 11 u 12 u 14 u 

UGlKG - microgram per kikgt’am 
J - estimated 

U-notdedfded NsaH.xLS I1 OF 3 



TABLE 5-23 
SOIL BORINGS - POSITIVE DETECTlON SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO7SBO4-01 A07SBO4-06 AO7SBO4-08 AO7SBO5-01 AO7S005-05 A07SBO5-05D A07SBO511 A07SBO6-01 A07SBO6-01 D 
Date Sampled: 11103l94 11/03/94 11103i94 11/30/94 lll3Ol94 llCW94 12lOll94 11/30/94 lll3Ot94 

Depth: l-3’ II-13 IsIT 1-J 9-11’ 9-11’ 21-n’ 13 l-3’ 
pH: 5.32 8.71 8.66 6.21 5.51 5.61 8.16 6.70 6.58 

Units: UG/KG UGlKG UGIKG UG/KG W/KG UGIKG N/KG UG/KG E/KG 

Methytene chloride 11 u 12 u 11 u 11 u 13 u 13 u 12 u 11 J 11 u 

IX/KG - microgram per kilogram 
J - estimated 

U -notdetected NsBH.xLS12oF 3 



TABLE 633 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A07S608-05 A07S606-08 A07HAOl-03 A07HA02-03 A07HA03-03 A07HAO4-03 A07HAO503 A07HAO6-06 A07HAO6-060 
Date Sampled: 11/30/94 11/30/94 l1Lw94 11/21/94 llRlt94 llRw94 lli28l94 lllw94 11mt94 

Depth: 9-11’ 15-17 5-T 5-T 5-T 5-T 5-T II-13 11-w 
pH: 6.58 8.31 5.63 5.98 5.98 5.94 5.87 4.96 4.97 

Units: UG/KG UG/KG UG/KG UG/KG W/KG UGIKG UG/KG W/KG W/KG 

Methylene chloride 6J 12 u 2J 2J 2J 18 75 12 u 12 u 

UG/KG - microgram per kilogram 
J - estimated 

U-WtdeteCted 7V.SSH.XLS I3 OF 3 



TABLE 5-23 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

SEMNOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: AO7SBOl-01 A07SB01-06 A07SBOl-10 AO7SBO2-01 A07SBO2-08 A07SB02-09 AO7SBO3-01 A07SB03-05 A07SBO3-10 
Date Sampled: lllO4i94 11104/94 III0494 1 l/17/94 11117l94 11117i94 11/03/94 11/03/94 11/03/94 

Depth: l-3 Q-11’ 19-21’ l-3’ 11-13’ 17-14 IJ Q-11’ 19-21’ 
pH: 6.79 6.32 7.89 7.04 7.33 8.05 7.19 8.47 8.67 

Units: UGIKG UGlKG UGIKG UGIKG UGIKG UG/KG W/KG M/KG M/KG 

1 ,QDichlorobenzena 
Naphthalene 
2-Methyinaphthalene 
Phenanthrene 
Di-n-Butyi Phthalate 
Pyrene 
Butyi Benzyl Phthalate 
bis(2-Ethylhexyl)Phthalate 
Di-n-Cktyiphthalate 

49J 
360U 
360U 
360U 
170 J 
360U 
360U 

59 J 
360U 

410 u 
410 u 
410 u 
410 u 
2905 
410 u 
410 u 

66J 
410 u 

400U 
810 

4ooo 
2800 

200J 
170 J 
400U 

95J 
400U 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
38OU 
380U 

410 u 
410 u 
410 u 
410 u 

74 J 
410 u 
410 u 
IWJ 
410 u 

M/KG - microgram per kilogram 
B - analyte da&tad in associatad blank(s) 

BJ - estiited, analyte detected in aswciated blank(s) 
J - estimated 

U-notdetacted 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
230J 
410 u 

360U 
360U 
360U 
360U 
2608 
360U 
360U 
360U 
360U 

390 u 
3QOU 
390 u 
390 u 
2908 
390 u 
390 u 
390 u 
390 u 

430U 
430U 
430U 
430U 
490 
43OU 
430U 

92J 
430U 

7svseH.xLs I1 OF 3 



TABLE S-23 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A07SBO4-01 A07SBO4-08 A07SBO4-08 A07SB05-01 A07SBO5-05 A07SBO5-05D AO7SBO511 AO7SBO6-01 A07SBO6-01 D 
Date Sampled: 11/03/94 llKw94 1 l/03/94 11/30/94 llLW94 11/30/94 12/01/94 lll3Ol94 lll3Oi9l 

Depth: I-J 11-IJ 15-17 l-3’ Q-II’ 9-11’ 21-23’ 1-J I-J 
pH: 5.32 8.71 8.66 8.21 5.51 5.61 8.16 6.70 8.56 

Units: UG/KG UG/KG UG/KG UG/KG W/KG UG/KG W/KG W/KG UGIKG 

1 +Dichlorobenzene 
Naphthalene 
ZMethylnaphthalene 
Phenanthrene 
Di-n-Butyi Phthalate 
Pyrene 
Butyl Benzyl Phthalate 
bis(2-EthylhexyQPhthalate 
Di-n-Octylphthalate 

370 u 
370 u 
370 u 
370 u 
340J 
370 u 
370 u 
450 
370 u 

4OOU 
400U 
400U 
4OOU 
170 J 
400U 
400U 
400U 
400U 

380U 
380 u 
380U 
380 u 
260J 
380U 
380U 
110 J 
36OU 

380U 
380U 
380U 
380U 

1100 B 
360U 
380U 
380U 
380U 

410 u 
410 u 
410 u 
410 u 
650B 
410 u 
410 u 
410 u 
410 u 

UGlKG - microgram per kilogram 
B - analyte detected in associated blank(s) 

BJ - estimated, analyte detected in associated blank(s) 
J - estimated 

u-notdetected 

410 u 
410 u 
410 u 
410 u 

2300B 
410 u 
410 u 
410 u 
410 u 

380U 
380U 
36Ol.l 
380U 
160 BJ 
380U 
380J 
38OU 
14OJ 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 

7SVSSH.XLS I2 OF 3 



TABLE 5-23 
SOIL BORINGS - POSITNE DETECTION SUMMARY 

SEMNOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

Sample ID: AO7SBO8-05 AO7SBO6-08 A07HA01-03 A07HA02-03 A07HA03-03 A07HAO4-03 A07HAO5-03 A07HAO8-06 A07HAO6-06D 
Date Sampled: lll3Ol94 11/30/94 lll21i94 11/21/94 llRlt94 11/28/94 lll28i94 11ml94 11/n/94 

Depth: 9-11’ 15-17 5-T 5-T 5-T 5-T 5-T 11-13 11-13 
pH: 6.58 8.31 5.63 5.98 5.96 5.94 5.87 4.96 4.97 

Units: UG/KG UGlKG UGIKG l&/KG UG/KG UG/KG W/KG UG/KG &/KG 

1 ,4-Dichlorobenzene 
Naphthalene 
ZMethyinaphthalene 
Phenanthrene 
Di-n-Butyl Phthalate 
Pyrene 
Butyi Benzyi Phthalate 
bis(2-Ethyihexyi)Phthalate 
Di-n-Octylphthalate 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

400U 
400U 
4OOU 
400U 

59 J 
4OOU 
400U 
4ooU 
400U 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 

380U 
380U 
380U 
380U 
360U 
380U 
380U 
380U 
380U 

UG/KG - microgram par kilogram 
0 - analyte detected in associated blank(s) 

BJ - estimated, anaiyte detected in associated blank(s) 
J-estimated 

u-notdeJtected 

410 u 
410 u 
410 u 
410 u 

57 J 
410 u 
410 u 
410 u 
410 u 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

7svsBH.xLs I3 OF 3 



TABLE S-23 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

PESTlClDESIPCBs 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

Sample ID: A07SBOl-01 AO7SBO1-05 A07SBOl-10 A07SB02XIl A07SB02-08 AO7SBO2-09 AO7SBO3-01 AO7SBOX6 A07SB03-10 
Date Sampled: 11/04/94 11/04/94 11/04/94 lll17i94 llH7l94 llll7l94 lllO3/!34 l1nw94 11m394 

Depth: 13’ g-11’ 1921’ 1-J 11-13 17-19 1-J g-11’ 19-21’ 
pH: 6.79 6.32 7.89 7.64 7.33 8.95 7.19 8.47 8.67 

Units: W/KG &/KG UG/KG &/KG UG/KG UG/KG N/KG UGIKG UG/KG 

beta-BHC 
Endrin 
Methoxychlor 
Endrin Aldehyde 
gammaGhlordane 
Aroclor-1280 

1.8 U 2.1 u 2.1 u 1.9 u 4.2 U 2.1 u 1.8 U 2u 2.2 u 
3.6 U 4.1 u 4u 0.51 J 8.2 U 4.1 u 3.8 U 3.9 u 4.3 u 
18 U 21 u 21 u 19 u 42 U 21 u 18 U 20.0 u 22U 

3.6 U 4.1 u 4u 6.8 J 250 4.1 u 3.6 U 3.9 u 4.3 u 
1.8 U 2.1 u 2.1 u 1.9 u 4.8 J 2.1 u 1.8 U 2u 2.2 u 
38U 41 u 40U 210 5700 K 41 u 38U 39 u 43U 

W/KG - microgram per kilogram 
J - estimated 

K - biased high 
U-notdetected 

UJ - not detected, biased low 7PsBH.xLs I1 OF 3 



TABLE 523 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

PESTlCIDES/PCBs 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A07SBO4-01 AO7SBO4-06 A07SBO408 AO7SBO5-01 A07SBO5-05 A07SBO5-05D AO7SBO5-11 AO7SBO6-01 A07SBO6-01 D 

Date Sampled: 11/03/94 11 lO3l94 11/03.&I 11/30/94 11/30/94 11/30/94 12iOll94 lll3Oi94 11/30/94 

Depth: l-3 11-13 1517 13 Ml’ 9-11’ 21-m 1-Y 1-3 

pH: 5.32 8.71 8.66 6.21 5.51 5.61 8.16 6.70 8.58 
Units: W/KG UG/KG UGIKG UGlKG UG/KG UGlKG UG/KG UGIKG W/KG 

beta-BHC 
Endrin 
Methoxychlor 
Endrin Aldehyde 
gamma-Chiordane 
Aroclor-1260 

1.9 u 2.1 u 1.9 u 1.9 u 2.1 u 2.1 u 2u 1.9 u 1.9 u 

3.7 u 4u 3.8 U 3.8 U 4.1 u 4.1 u 3.8 U 3.7 u 3.8 U 

19 u 21 u 19 u 19 u 21 u 21.0 u MU 19 u 19 u 

3.7 u 4u 3.8 U 3.8 U 4.1 u 4.1 u 3.8 U 3.7 u 3.8 U 

1.9 u 2.1 u 1.9 u 1.9 u 2.1 u 2.1 u 2u 1.9 u 1.9 u 

37 u 40U 38U 38U 41 u 41 u 38U 37 u 38U 

W/KG - microgram per kilogram 
J - estimated 

K-biasedhiih 
u-notdetected 

UJ - not detected, biased low 7PsBtMLs I2 OF 3 



TABLE 123 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

PESTlClDESiPCBs 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNtA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

beta-BHC 
Endrin 
Methoxychlor 
Endrin Aldehyde 
gammaChlordane 
Am&r-l 260 

A07SBO6-05 
1113Ol94 

9-11’ 
6.68 

UGlKG 

A07SBO6-08 
11/30/94 

15-1T 
8.31 

UGIKG 

A07HA01-03 A07HAO2-03 A07HA03-03 A07HAO4-03 A07HA05-03 
lll21194 llRli94 llRll94 11/28/94 11/28/94 

5-T 5-T 5-T 5-T 5-T 
5.63 5.98 5.96 5.94 5.87 

UG/KG UGIKG UGlKG UG/KG W/KG 

AO7HAO6-06 
11l22m4 

11-13 
4.96 

UGIKG 

2.1 u 1.9 u 2.1 u 2u 2u 2.1 u 2.1 u 0.57 J 
4.1 u 3.7 u 4u 3.8 U 3.8 U 4.1 u 4.1 u 3.7 UJ 
21 u 19 u 21 u 20U 20 u 21 u 21 u 19 UJ 

4.1 u 3.7 u 4u 3.8 U 3.8 U 4.1 u 4.1 u 3.7 UJ 
2.1 u 1.9 u 2.1 u 2u 2u 2.1 u 2.1 u 1.9 UJ 
41 u 37 u 40U 38U 38U 41 u 41 u 37 UJ 

UG/KG - microgram per kilogram 
J-estimated 

K-biasedhiih 
u-notdetected 

UJ - nd detected, biased low 

A07HA06-06D 
1li22t94 

11-13 
4.97 

UGIKG 

1.9 UJ 
3.7 UJ 
3.6 J 
3.7 UJ 
1.9 UJ 
37 UJ 

7PsBH.xLs I3 of 3 
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TABLE 623 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

HMX 
RDX 

Sample ID: AO7SBOl-01 AO7SBO1-05 A07SBOl-10 AO7SBO2-01 AO7SBO2-06 AO7SBO2-09 A07SBO3-01 A07SBO3-05 A07SB03-10 
Date Sampled: llm4B4 llmti94 llm4l94 11117i94 llA7i94 11117l94 lllO3J94 11Kw94 11/03/94 

Depth: 13 9-11’ 19-21’ 13 11-13 17-w 13 411’ 1921’ 
pH: 6.79 6.32 7.89 7.04 7.33 8.05 7.19 6.47 8.67 

Units: MGIKG MGIKG MG/KG MG/KG MG/KG MG/KG MGIKG MG/KG MG/KG 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

W/KG - milligram per kilogram 
U-IWtd&sCtsd 7ESBHXLS I1 OF 3 



HMX 
RDX 

TABLE S-23 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A07SBO4-01 A07SBO4-06 A07SBO4-08 AO7SBo5-01 A07SBO5-05 A07SBO5-05D AO7SBO5-11 AO7SBo6-01 AO7SBO6-01 D 

Date Sampled: 1 l/03&4 11/03/94 11/03/94 11/3O/g4 11/30&4 11/3OEkl 12/01/94 11130/94 11/3ol94 
Depth: 1-3 11-13 15-1T 1-J g-11’ 911’ 21-23’ 1-J 13’ 

pH: 5.32 8.71 8.66 6.21 5.51 5.61 8.16 6.70 6.58 
Units: MG/KG MG/KG MG/KG MGlKG MG/KG MGIKG MG/KG MG/KG MG/KG 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

MG/KG - milligram psr kilogram 
u-notdetected TESBHXLS I2 OF 3 



TABLE S-23 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

HMX 
RDX 

AO7SBO6-05 
11/30/94 

Q-11’ 
6.58 

MG/KG 

0.52 

A07SBO6-08 A07HA01-03 A07HA02-03 A07HA03-03 A07HAO4-03 A07HAO5-03 
11/30/94 1 l/21/94 11/21/94 11/21/94 11/2&w 11/28/94 

1%1T 5-T 5-T 5-T 5-T 5-T 
8.31 5.63 5.96 5.96 5.94 5.87 

MG/KG MGIKG MG/KG MG/KG MGIKG MG/KG 

0.5 u 0.5 u 0.5 u 0.5 u 0.65 30 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.58 

MG/KG - milligram per kilogram 
U-fWtdeteCtcd 

A07HA06-06 A07HAOE-060 
lll22l94 11/22/94 

11-13 11-13 
4.98 4.97 

MG/KG MG/KG 

0.5 u 0.5 u 
0.5 u 0.5 u 

‘IESBHXLS I3 OF 3 



Location A07SB01-01 A07SBOl-05 A07SBOl-10 A07SB02-01 AO7SBO2-08 A07SB02-09 
Sampling date 11/04/94 11 I04194 11/04/94 11/17/94 1 l/17/94 11 II 7194 
Depth 1-J 9-l 1’ 19-21’ l-3 11-13 17-19 
PH 6.79 6.32 7.89 7.04 7.33 8.05 
Units MGlKG MGlKG MGIKG MGlKG MGIKG MG/KG 

Aluminum 3720 11400 
Antimony 2.6 UL 3 UL 
Arsenic 1.6 12.9 
Barium 43.3 28.8 
Beryllium 0.32 K 0.85 K 
Cadmium 0.32 U 0.37 u 
Calcium 589 2220 
Chromium 5 27.1 
Cobalt 2.8 11.2 

Copper 3 6.2 
Iron 5560 46100 
Lead 5.3 9.9 
Magnesium 502 2599 
Manganese 225 403 
Nickel 2.6 7.2 
Potassium 284 3700 
Selenium 0.56 u 0.89 K 
Sodium 27.6 89.9 
Thallium 0.88 UL 0.98 UL 
Vanadium 7.9 38.4 
Zinc 15.6 J 36.1 J 

TABLE 6-24 
SOIL BORINGS -POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

5780 
2.8 UL 
8.1 

15.4 
0.77 K 
0.35 u 

4690 
26.5 

5.3 
4.6 

7.7 
2800 

139 
6.2 

4430 
0.61 U 
90.8 
0.93 UL 

21 
28.5 J 

6010 5280 3290 
2.7 UL 3 UL 3 UL 
2.7 9.7 8 

45.9 14.1 22.8 
0.4 0.58 0.5 B 

0.33 u 0.37 u 0.37 u 
1100 2130 188ooo 

7.3 19.7 14.6 
4.8 5.2 3.2 
2.8 4.6 2.9 

8380 28190 16300 
6.8 7.9 4.2 

612 2420 2980 
201 32.7 148 
4.2 5.2 8.1 

321 3800 3550 
0.58 u 0.84 u 0.84 UL 
77.1 35.1 1710 
0.89 UL 0.99 UL 0.99 UL 

12 18.2 13.7 
21 .l 33.9 17.3 

MGIKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
u-notdetected 

UL - not detected, biased low 

07/05/95 7MSBH.WK4 1 



Location 
Sampling date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 

Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

07/Q5/95 7MSBH.WK4 

A07S 803-01 
11 I03194 

1-3 
7.19 

MGIKG 

3120 2870 4530 
2.6 UL 2.9 UL 3 UL 
2.6 6.6 12.7 

29.1 18.6 16.6 
0.31 0.38 0.73 K 
0.33 u 0.35 u 0.58 
1160 188000 71500 

4.4 12 21.3 
2.3 3.1 2.7 
4.1 3.4 2.5 

5290 15800 25100 
9.6 5.1 3.4 

334 2350 4050 
174 J 80.8 J 36.8 
2.2 3.2 3.4 
134 2170 6470 

0.56 u 0.61 U 0.69 K 
24.9 1470 679 
0.87 UL 0.94 UL 1 UL 

8.2 10.9 19 
15.2 J 20.8 J 21 J 

TABLE 5-24 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A07SB03-05 
11 I03194 

9-11’ 
8.47 

MGIKG 

A07SB03-10 
11 I03194 

19-21’ 
8.67 

MGIKG 

A07SB04-01 
1 l/03/94 

1-J 
5.32 

MGIKG 

A07SBO4-06 
11 I03194 

11-13 
8.71 

MG/KG 

7770 1510 
2.7 UL 2.9 UL 
3.1 3.8 
59 17 

0.52 K 0.14 K 
0.33 u 0.38 
510 280099 
9.1 4.8 
3.9 1.3 
3.9 2.5 

10500 5820 
7.6 2.7 

788 929 
752 33.3 

5 1.3 
469 738 

0.58 U 0.61 U 
27.7 1430 
0.89 UL 0.93 UL 
12.5 5.2 
27.5 J 10.8 J 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UL - not detected, biased low 

2 

A07SBO4-08 
11 I03194 

15-17 
8.66 

MGIKG 

1750 
2.7 UL 

12.: 
0.16 K 
0.33 u 

232090 
5.4 
1.3 
2.2 

4890 
2.9 

1380 
38.5 

2 
761 

0.58 u 
1920 
0.89 UL 

5.3 
10.3 J 



TABLE 5-24 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Location A07SB65-01 A07SBO5-05 A07SBO5-05D A07SBO5-11 A07SBO6-01 A07SBO6-01 D 
Sampling date 11 I30194 11 MO/94 1 l/30/94 12lOll94 11/30/94 lll30194 
Depth 1-3 9-11’ 9-l 1’ 21-23 l-3 1-J 

PH 6.21 5.51 5.61 8.16 6.7 6.58 
Units MGIKG MGIKG MGIKG MGIKG MG/KG MGlKG 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

8080 
2.8 UL 
4.3 

50.3 
0.51 L 
0.34 u 
899 
9.9 
5.4 

3 
12609 

6.5 
738 
207 
5.9 

445 
0.59 u 
74.9 
0.91 u 
16.6 
20.6 J 

3 UL 
23.2 

16 
0.53 L 
0.37 u 
1930 
18.4 

4.4 
4.7 

23500 
10.9 

2070 
30.5 

5.9 
2920 
0.64 u 
45.5 
0.99 u 
18.6 
33.4 J 

11909 
3 UL 

14.2 
25.7 
0.64 L 
0.36 u 

3400 
30.8 

7.8 
6 

27209 
10.3 

3160 
59.7 

9.1 
2770 
0.63 U 
114 

0.97 u 
23.4 

49 J 

2.8 UL 
11.1 
12.9 
0.65 L 
0.35 u 

107000 
17.8 

2.1 
1.8 

22000 
2.5 

3870 
57.7 

2.2 
6040 

0.6 U 
953 

0.92 u 
16.2 
16.8 J 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UL - not detected, biased low 

5640 9320 
2.8 R 2.8 R 

3J 4.1 J 
37.3 58.1 
0.36 L 0.52 L 
0.34 u 0.34 u 
698 1240 
6.8 L 11.1 L 
4.1 L 3.9 L 
2.6 3.6 

8320 14909 
5.6 6.8 

477 783 
160 L 151 L 

45 5.6 J 
407 455 

0.59 u 0.59 u 
32.6 43.5 

0.9 u 0.9 u 
10.8 20.2 

13 L 20.3 L 

07/05/95 7MSBH.WK4 3 



Location 
Sampling date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 

Sodium 
Thallium 
Vanadium 
Zinc 

07lO5l95 7MSBH.WK4 

A07SBO6-05 
11/30/94 

911’ 
6.58 

MGIKG 

6480 
3R 

11.1 J 
15.6 
0.48 L 
0.37 u 
2410 
17.6 L 
4.4 L 
5.4 

8.4 
1980 
58.9 L 

5.7 J 
2480 
0.64 u 
68.1 

1K 
16.4 
35.8 L 

TABLE 5-24 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A07SBO6-08 
1 l/30/94 

15-17 
8.31 

MGlKG 

1590 11209 
2.6 R 3 UL 
3.5 J 7.5 

13.1 29.4 
0.22 L 0.68 
0.32 U 0.36 U 

203009 1386 
6.7 L m 
1.4 L 9.8 
1.3 5.8 

8960 25106 
2.6 8.4 

1940 1646 
89.9 L 271 

1.6 J 6 
2050 2106 
0.55 u 0.63 UL 
1899 79.9 
0.85 U 0.97 UL 

7.4 26 
9.2 L 39.1 

A07HAOl-03 
11/21/94 

5-T 
5.63 

MGIKG 

A07HA02-03 
1 l/21/94 

5-T 
5.98 

MGlKG 

12460 7120 10909 
2.8 UL 2.8 UL 3R 
7.4 4.2 11.8 J 

48.6 32.4 24 
1.2 0.54 0.71 L 

0.35 u 0.35 u 0.36 U 
1210 771 1780 
16.8 10.6 24.9 L 

32 9.6 7.6 L 
4.7 3.8 7.1 

21609 16000 39400 
7 4.5 10.4 

1360 680 1746 
177 54.7 78 L 

25.8 13.3 9.6 J 
1540 658 ml0 

0.6 UL 0.6 UL 0.87 
85.8 26.2 41.4 
0.93 UL 0.93 UL 1.4 K 
23.2 14.3 30.2 
54.8 31 30L 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L-biasedlow 

R - rejected 
U - not detected 

UL - not detected, biased tow 

4 

A07HA03-03 
11/21/94 

5-T 
5.96 

MGlKG 

A07HAO4-03 
11 i28i94 

5-T 
5.94 

MGIKG 



Location 
Sampling date 
Depth 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

A07HA05-93 
11 I28194 

5-T 
5.87 

MGIKG 

10100 
3R 

6.7 J 
19.6 
0.53 L 
0.37 u 
1770 
24.9 L 

5.9 L 
6.3 

10.2 
2210 
41.6 L 

8.3 J 
2536 
0.64 U 
101 
1.4 K 

29.3 
34.2 L 

TABLE 5-24 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A07HAO6-06 
11 l22!94 

11-13 
4.96 

MGIKG 

13309 
2.9 L 
8.5 J 

30.2 
1.9 L 

0.34 
1070 
23.8 L 
35.7 L 

8.6 
53799 

9.1 
2080 

132 L 
61.9 J 

2550 
0.58 U 
49.2 

2K 
23.1 
137 L 

A07HAO6-06D 
11 l22l94 

11-13 
4.97 

MGIKG 

9900 
2.7 R 
7.6 J 

24.1 
1.2 L 

0.33 u 
1006 
19.3 L 

23 L 
5.1 

31700 
8.7 

2170 
106 

29.2 J 
2790 
0.58 u 
44.5 

1.9 K 
20.8 
83.8 L 

MGIKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
L - biased low 

R - rejected 
U - not detected 

UL - not detected, biased low 

07/05/95 PMSBH.WK4 
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TABLE L-26 
TEST PITS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A07TPOl-01 AO7TPO1-02 AO7TPO2-01 AO7TP02-02 AO7TPO3-01 AO7TPO3-02 AOnPO3-02D 
Date Sampled: 1 l/17/94 llH7l94 11117i94 11117t94 11118l94 11118i94 11118l94 

Depth: 1-J 3-s 1-3 3-s 13’ 3-s 3-s 
pH: 5.19 6.15 5.90 6.59 6.00 8.72 6.73 

Units: UGIKG UGIKG UG/KG UGIKG UGIKG UG/KG UGIKG 

Methyiena chloride 3J 12 J 12 u 35 12 u 75 4J 
Styene 11 u 11 u 12 u 13 u 12 u 4J 12 u 

UG/KG - microgram per kilog~m 
J - estimated 

U - not detected 7vrPH.xLs/1oF1 



TABLE S-26 
TEST PITS - POSITIVE DETECTION SUMMARY 

SEMtVOLATlLE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO7TPO1-01 AOTTPO1-02 A07TP02-01 AO7TPO2-02 AO7TP03-01 
Date Sampled: 11/17/94 11117&l 11/17/94 11117i94 11118l94 

Depth: 1-J 3-5 1-3 3-s 13’ 
pH: 5.19 8.15 5.90 6.59 6.00 

Units: UGIKG UGIKG UGIKG UGIKG UGIKG 

AO7TP03-02 
11118i94 

3-s 
6.72 

UG/KG 

AOTTPO342D 
11118l94 

%s 
6.73 

UGlKG 

Phenanthrene 370 u 350 u 390 u 420 u 380U 380U 130J 
Din-Butyi Phthalate 2900 37 J 390 u 51 J 380U 39 J 380U 
Fluoranthene 370 u 350 u 390 u 4m u 36OU 380U 80J 
Pyrene 370 u 350 u 390 u 420 u 380U 380U 59 J 
Butyl Benzyl Phthalate 170 J 350 u 390 u 420 u 380U 380U 380U 
bis(2-Ethylhexyl)Phthalate 97 J 350 u 390 u 4m u 380U 380U 380U 
Benzo(k)fluoranthene 370 u 350‘ u 390 u 420 u 380U 380U 58J 

UG/KG - microgram per kilogram 
J - estimated 

u-notdetected 7.svlPH.xLs/1oF 1 



TABLE S-26 
TEST PITS - POSITNE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO7TPO1-01 A07TPOl-02 AO7TPO2-01 AO7TPO2-02 AO7TP03-01 AO7TPO3-02 AO7TPO3-02D 
Date Sampled: 1 l/17/94 11/17/94 11117l94 1 l/17/94 1111w94 11118i94 11118i94 

Depth: 1-J 3-s l-3 3-s 1-J 3-s 3-s 
pH: 5.19 6.15 5.90 6.59 6.00 6.72 6.73 

Units: UGlKG UGIKG W/KG UGIKG UG/KG UG/KG UGIKG 

Heptachlor 1.9 u 1.8 U 8.1 U 0.61 J 2u 2u 2u 
Endrin 3.7 u 3.5 u 12 J 4.2 U 3.8 U 3.8 U 3.8 U 
Endrin Aldehyda 3.7 u 3.5 u 345 4.2 U 3.8 U 3.8 U 3.8 U 
Arocbr-1260 37 u 35 u 980J 42 U 38U 38U 38U 

UGlKG - microgram per kilogram 
J - estimated 

U-notdetected 7PTPH.xLs/1 OF 1 



TABLE B-26 
TEST PITS - POSITNE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: AO7TPO1-01 AO7TPOl-02 AO7TPO2-01 A07TP02-02 AO7TP03-01 AOTTP03-02 AOTTPO3-02D 
Date Sampled: llH7l94 11117i94 11117i94 11117i94 11116l94 11116t94 11116l94 

Depth: 13 3-s l-3 3-s l-3 3-s 3-s 
pH: 5.19 6.15 5.90 6.59 6.00 6.72 6.73 

Units: MO/KG MGtKG MO/KG MGIKG MGlKG MGlKG MGlKG 

2,4,6-Trinitrotoluene 0.26 u 0.25 u 0.39 0.26 u 0.25 u 0.25 u 0.25 u 

MO/KG - milligram per kilogram 
U-llOtdOtected 7EIpH.XLS I1 OF 1 



Location AO7TPOl-01 AO7TPO1-02 AO7TPO2-01 AO7T PO2-02 AO7TPO3-01 AO7TPO3-02 
Sampling date 11117iQ4 11117lQ4 11117194 11117lQ4 11/18&l llllwQ4 
Depth l-3 3-s l-3 3-s 13 %S 
PH 5.19 6.15 5.90 6.59 6.00 6.72 
units MG/KG MGlKG MGIKG MGIKG MGIKG MGIKG 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 

Nickel 
Potassium 
Sodium 
Vanadium 
zinc 

6780 4980 8!590 13600 7650 11200 
1.9 3.9 3.3 5.6 3.1 4.7 

21.7 14.9 39.9 83.9 44.1 42.6 
0.15 0.18 0.27 0.78 0.21 B 0.48 B 
759 427 678 1470 576 1070 
8.1 8.4 10.9 18.7 9 12.4 
1.4 1.3 2.9 6.6 2.4 4.1 
2.7 2.2 5 6.8 1.7 3.5 

9109 7409 13100 18100 11300 14009 
5.9 3.6 25.3 18.4 5.7 7.5 

350 446 610 1420 487 90s 
109 26.3 296 443 38.5 84.2 
1.6 2.9 4.2 8.5 3.4 6.5 

360 658 496 1230 282 665 
77.7 23.5 27.2 103 25.4 81.2 
14.6 10.1 19.4 23.9 16.2 24.1 
10.5 8.7 25.1 64.5 16.2 21 

TABLE S-26 
TEST PITS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MGlKG - milligram per kitogram 
B - reported value is tess than Contract Required Detectii Limit (CRDL), 

but greater than instrument Detection Limit (IDL). 

06l30195 7MTPH.WK4 1 



Location 
Sampling date 
Depth 

PH 
Units 

Aluminum 8360 

Arsenic 4.2 

Barium 37.3 

Beryllium 0.4 B 

Calcium 947 

Chromium 10.1 

cobalt 3.9 

Copper 3 

Iron 12400 

Lead 6.2 

Magnesium 731 

Manganese 90.4 

Nickel 4.9 

Potassium 555 

Sodium 26.9 

Vanadium 20.2 

Zinc 15.7 

TABLE 6-26 
TEST PITS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

06/30/95 7MTPH.WK4 

AOTTP03-02D 
11118l94 

3-s 
6.73 

MGIKG 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Llmit (CRDL), 

but greater than lnstnanent Detection Limit (IDL). 

c) 
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TABLE 6-27 
TEMPORARY PIEZOMETER -POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A07HPOl-01 A07HP02-01 A07HP03-01 A07HPO4-01 A07HPO5-01 A07HPO5-01 D A07HPO6-01 
Date Sampled: 11m4/94 11118J94 11/04/w 1 l/03/94 12/01/94 12/01/94 11l3Ol94 

pH: 7.13 7.27 7.65 7.58 6.68 6.68 NA 
units: UG/L UGIL UG/L UGIL UGlL UGIL UGIL 

Acetone 12 J 5R 5J 5R 5R 250R 5R 

1,l -Diihloroethene 1u 110 1u 1u 82 loo 32 J 

1 ,l -Dichlorc&hane 1u 4 1u 1u 15 5OU 7 

1 ,l ,l -Trichloroethane 1u 450 1u 1u 630 700 520 

Trichloroethene 1u 0.8 J 1u 1u 1 5OU 0.7 J 
Toluene 1u 1u 0.6 J 1u 1u 5OU 1u 

Ethylbenzene 2 1u 1 0.7 J 0.6 J 5OU 1u 

UG/L - microgram per liter 
J-estimated 

NA - not analyzed 
R-rejected 

u-notdetected 7VHPH.XL.S I1 OF 1 
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TABLE S-27 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A07HP01-01 A07HP02-01 A07HP03-01 A07HPO4-01 AO7HPO5-01 A07HPO5-01 D A07HPO6-01 
Date Sampteci: 11/04/94 11118/94 llm4/B4 11/03/94 12/01/94 12/01/94 11/30/94 

pH: 7.13 7.27 7.65 7.58 6.68 6.68 NA 
units: UG/L UG/L UG/L UG/L w/L UG/L UG/L 

Naphthalene 
2-Methytnaphthafene 
Acenaphthene 
Dibenzofuran 
Diethytphthalate 
Fluorene 
Phenanthrene 
Carbazole 
bts(2-EthythexyQPhthalate 

29 
68 

10 u 10 u 10 u 10 u 10 u 10 u 
10 u 10 u 10 u 10 u 10 u 10 u 

5J 10 u 10 u 10 u 10 u 10 u 10 u 
8J 10 u 10 u 10 u 10 u 10 u 10 u 
5J 10 u 10 u 10 u 10 u 10 u 10 u 
8J 10 u 10 u 10 u 10 u 10 u 10 u 

11 10 u 10 u 10 u 10 u 10 u 10 u 
4J 10 u 10 u 10 u 10 u 10 u 10 u 
1J 10 u 10 u 10 u 41 B 78 10 u 

UG/L - microgram per liter 
B - anatyte detected in associatad blank(s) 

J - estimated 
NA - not analyzed 
U - not detected 7svHPHxLS I 1 OF 1 



TABLE 6-27 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

f’ESTlClDES/PCBs 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A07HP01-01 A07HP02-01 A07HP03-01 A07HPO4-01 A07HPO5-01 A07HPO5-01 D A07HPO6-01 
Date Sampled: 1lm4i94 llllW94 llm4i94 11Kws4 12/01/94 12iw94 llt3OIw 

pH: 7.13 7.27 7.66 7.56 6.66 6.66 NA 
Units: UG/L UG/L UGIL UG/L UGIL UGIL UGIL 

alpha-BHC 0.042 L 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 0.06 R 
delta-BHC 0.029 L 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 R 
Akirin 0.026 L 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 0.05 R 
Dieldrin 0.033 L 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 R 

UG/L - microgram per liter 
L - biased kw 

NA - not analyzed 
R-rejected 

UJ - reported quantitation limit is qualified as estimated 7PHPH.xLSIloF 1 



HMX 
RDX 

TABLE 6-27 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

NITRAMINE COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: A07HP01-01 A07HP02-01 A07HP03-01 A07HPO4-01 A07HPO5-01 A07HPO5-01 D A07HPO6-01 
Date Sampled: 11/04/w llllwQ4 11/04/Q4 11/03/94 12/Ol/Q4 12Ku/Q4 11/30/94 

pH: 7.13 7.27 7.65 7.58 6.68 6.68 NA 
Units: UG/L UGIL UG/L UG/L UG/L UG/L UG/L 

0.83 U 0.61 U 0.61 U 0.61 U 39 37 22 
1.7 u 0.59 u 0.59 u 0.59 U 48 46 25 

UG/L - microgram per liter 
NA - not anaiyzsd 
U-nOtdetsctsd ?EHPH.XLSIl OF 1 



Location A07HP01-01 A07HP02-01 A07HP03-01 A07HPO4-01 A07HPO5-01 A07HPO5-01 D 
Sampling date 11/04/Q4 11118/94 11/04/94 11/03&l 12101194 12/01/94 

PH 7.13 7.27 7.65 7.58 6.68 6.68 
Units UG/L UGIL UG/L UG/L w/L UG/L 

Aluminum 

Arsenic - 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

170000 
38.9 L 
815 
972 
13.8 
19.8 

1120090 
878 
156 
167 

186 J 
61700 

3950 
332 

13.8 
21100 

m UL 
1010 

895J 

TABLE S-28 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

53.4 L 
825 
734 
17.4 
24.8 

822009 
1020 

174 
182 

820000 
236 

77400 
2490 

391 
59600 

3.4 L 
10009 

15.5 
1100 L 
1130 

43200 121009 
20.6 L 29.6 L 
248 172 
293 448 
3.4 8.1 
10 1.5 u 

1150000 1430000 
209 391 

55.1 79.4 
44.6 79.2 

114000 301000 
48J 112 J 

18300 377000 
748 909 
104 132 

16308 32300 
12.7 3.4 K 

15000 30100 
QL 13.5 L 

342 382 
219 J 502J 

UG/L - microgram per Tier 
J - estimated 

K-biasedhiih 
L-biasedlow 

NA - not analyzed 
U-notdetected 

UL - nd detested, biased low 

32.2 L 
405 
326 L 
7.4 L 

15.8 
428009 

472 
85.6 
88.4 

293OOOL 
102 

35900 
1390 

191 L 

7.5 
6oxl 
12.1 K 
537 L 
519 J 

101000 
29.1 L 
440 
360L 
8.2 L 

16.5 
461009 

522 
94.2 
93.8 

319000 L 
111 

1520 
196 L 

342w 
8.6 

6480 
10.2 K 
612 L 
567 J 

060O/Q5 7MHPH.WK4 1 



Location 
Sampling date 

PH 
Unite 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

06!30/95 7MHPH.WK4 

A07HPO6-01 
11/30/94 

N/A 
UGIL 

17000 
21.8 L 
106 

87.5 L 
2.6 L 
5.4 K 

108000 
96.9 
38.4 
26.8 

499OOL 
19.1 

8240 
240 

53.8 L 
6350 

2.6 U 
3830 

6.3 K 
141 L 
129J 

TABLE S-28 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

UG/L - microgram per liter 
J - estimated 

K - biased high 
L - biased low 

NA - not analyzed 
U-notdetected 

UL-notdetected,biaeedlow 

2 



Location A07HPOl F-01 
Sampling date 11104/94 

PH 7.13 
Units UC/L 

Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
cobalt 

Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

oMo/95 7MDHPH.WK4 

11 u 57.4 B 11 u 11 u 
12.2 u 12.2 u 12.2 u 12.2 u 
14.8 2.3 U 2.3 U 2.3 U 
53.7 17 18.3 15 

167ooO 118000 126000 105000 
3.6 1.9 u 1.9 u 1.9 u 

21.8 11.6 14.6 10.6 
1370 173 2.8 17.6 
5410 2520 2036 1370 
1028 48 39.2 4.3 

6.1 4.3 u 4.6 4.6 
803 744 1690 852 

13308 3610 4400 18700 
4u 4u 5.6 4.4 

1.7 1.4 u 1.6 1.4 u 
13.4 B 8.2 B 10.3 B 9.7 B 

TABLE S-28 
TEMPORARY PIEZOMETER -POSITIVE DETECTION SUMMARY 

DISSOLVED INORGANICS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A07HP02F-01 
11118l94 

7.27 
UGIL 

A07HPO3F-01 
1llO4l94 

7.65 
UC/L 

A07HPO4F-01 
11/03/94 

7.56 
UC/L 

UC/L - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detection Limit (IDL). 
J - estimated 

K - biased high 
NA - not analyzed 
U-IXltdetected 

UL - not detected, biased iow 

1 

A07HP95F-01 
12lOll94 

6.66 
UC/L 

11 u 
12.2 u 

2.3 UL 
13.4 

114006 
1.9 u 
1.9 

73.1 B 
2080 
17.8 

4.3 u 
411 B 

3540 
7.3 K 
1.4 u 
3.2 J 

A07HPO5F-01 D 
12/01/94 

6.88 
UGIL 

52.6 
13.7 

2.3 UL 
13.5 

114000 
1.9 u 
2.7 

153 
2270 
20.1 

4.3 u 
6258 

36cul 
6.4 K 
2.2 B 
4.9 B 



Location 
Sampling date 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
cobalt 

copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

0600/95 7MDHPH.WK4 

11 u 
12.2 u 

2.3 UL 
11.8 

99200 
1.9 u 
5.6 

6B 
2900 

4.3 
4.3 u 

9038 
3730 

4.8 K 
2.2 B 

48 

TABLE S-28 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

MSSOLVED INORGANICS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

A07HPO6F-01 
llt3ol94 

N/A 
UGlL 

UGlL - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), 

but greater than Instrument Detectii Limit (IDL). 
J - estimated 

K - biased high 
NA - not analyzed 
U - not detected 

UL - not detected, biased low 

2 



Location 
Sampling date 

PH 
Units 

Barium 
Beryllium 
Calcium 

Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

AO7SWO1-01 
12IOll94 

8.13 
UG/L 

116 
23.4 L 

0.1 L 
175ODO 

2.4 
167 L 

9.1 
19DXC 

4.6 K 
6.8 L 
6.1 J 

TABLE S-29 
SURFACE WATER - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VIRGINIA 

AO7SWOl-01 D AO7SWO2-01 AO7SWO3-01 
12lOlI94 12mll94 12nw94 

8.13 8.11 8.2 
UG/L UG/L UC/L 

81.6 
23.4 L 

0.1 UL 
182000 

1.4 u 
133 L 

562ooo 
8.7 

202ooo 
5189090 

6.9 K 
5.1 L 

3J 

114 
22.9 L 

0.1 UL 
179990 

1.4 u 
161 L 

8.7 
198000 

5140000 
10 K 

4.1 L 
2.3 J 

UG/L - microgram per liter 
J - estimated 

K-biasedhiih 
L-biasedlcw 

U-notdetected 
UL-notdetected,Masedtcw 

75.1 
22.9 L 

0.1 UL 
180000 

1.4 u 
130 L 

8.1 
199OW 

5140000 
5.7 K 
5.9 L 
2.2 J 

I 96/3OAE 7MSWH.WK4 1 
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TABLE C-30 
SEDIMENT - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

Sample ID: A07SD01-01 A07SDO1-01 D A07SD01-02 A07SDO2-01 A07SD02-02 A07S DO3-01 AO7SDO3-02 AO7SDO4-01 AO7SDO4-02 

Date Sampled: 12/01/94 12/01/94 12/01/94 12lOlt94 12/01/94 12nMlB4 12Kw94 12KW94 1204l94 

pH: 7.60 8.20 8.40 8.23 8.46 8.67 8.69 8.31 8.07 
Units: W/KG l&/KG W/KG UG/KG N/KG UGIKG UGIKG UGIKG W/KG 

Di-n-Butyl Phthalate 
Fluoranthens 
Pyrene 
Butyi Beruyt Phthalate 
Benzo(a)anthracene 
Chrysene 
bis(2-EthythexyQPhthalate 
Benzo(b)ttuoranthene 
Benzo(k)tluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)pyrene 

1 4ooo 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 

550 B 12000 
35OJ 870 U 
470 J 870 U 

1100 u 870 U 
260J 870 U 
360J 870 U 
220J 870 U 
440J 870 U 
34OJ 870 U 
300J 870 U 
1SOJ 870 U 

13000 7800 
1OOOu 690 U 
1OOOu 690 U 
6OOJ 2300 

1OOOu 690 U 
1OOOt.J 690 U 
1OOOu 2300 
1OOOu BSOU 
1OOOu 690 U 
1OOOu 690 U 
1OOOu 690 U 

W/KG - microgram per kilogram 
B - anaiyte date&d in associated blank(s) 

J - estimated 
U-notdstectsd 

7700 5100 
530U 4SOU 
530 u 460U 
690 810 
530U 45OU 
530U 460U 
310 J 550 
530 u 4SOU 
530 u 4SOt.i 
530U 4SOU 
530U 4BOU 

3000B 
400U 
400U 
400U 
4ooU 
400U 
400U 
400U 
400U 
400U 
400U 

3100 B 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

7SVSDH.XLS I 1 OF 1 



Location 
Sampling date 
Depth 

PH 
units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganeee 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

A07SDOlal 
12/01/94 

o-4’! 

7.6 
MG/KG 

9.6 
42.1 

1 L 
2390 
40.5 

9.5 
21.8 

31400 
26.8 

7240 
223 

17.6 
4320 

2.2 K 
1.3 UL 

12900 
2.5 U 

48.9 
124 J 

TABLE S-31 
SEDIMENT - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATKIN YDRKTGWN 
YORKTOWN, VIRGINIA 

AO7SDO1-01 D AO7SDO1-02 A07SDO2-01 AO7SDO2M A07SD03-01 
12lOlf94 lzOlt94 12lOllw 12lOll94 12iOll94 

o-4” 48” 04” 4-8” 04” 
8.2 8.4 8.23 8.46 8.67 

MGlKG MG/KG MG/KG M/KG MGKG 

15400 
8.8 

32.1 
0.87 L 

2170 
34.8 

8.8 
21.2 

302w 
27.4 

6640 
223 
17.9 

3850 
1.7 u 
1.3 UL 

11400 
2.6 U 

42.3 
123 J 

17600 14200 
17.1 10.3 
36.2 31.7 

1.1 L 0.9 L 
2270 2450 

40 33.5 
10.7 8.7 

23 19.8 

36 28.5 
7100 6300 

252 200 
21.9 14.1 

4310 3720 
1.3 u 1.6 U 

1 UL 1.2 UL 
8590 8ooo 

2u 2.4 U 
55.8 45.4 
137 J 119 J 

12100 4380 
10.5 6.8 
25.9 9.7 
0.77 L 0.33 L 
1640 1690 
27.7 11.6 

7.3 3.4 
15.7 6 

24500 10800 
26.8 9.3 

5060 2190 
178 58.3 

13.4 4.4 
3240 1930 

1u 0.8 U 
0.82 0.61 UL 

6190 3460 
1.6 UL 1.2 u 

39.2 13.8 
96.6 J 42.2 J 

MG/KG - milligram per kilogram 
J - estimated 

K - biased high 
L-biilow 

U - not detected 
UL-notdetected,biesedlow 

06/30&5 7MSDH.WM 1 
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Location 
Sampling date 
Depth 

PH 
Units 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

A07SD03-02 
12/01/94 

48” 
8.69 

MG/KG 

5890 3460 2550 
6.3 7.7 5.4 

12.4 5.8 4.8 
0.37 L 0.51 0.39 

4660 206OOJ 226OOJ 
13.2 12.1 7.9 L 

3 5.9 4.7 
6.2 2.4 2.1 

12600 14200 11100 
13.3 5.4 J 3.3 J 

2290 1950 1470 
87.5 46.9 30.1 

5.8 5.2 4.5 
2210 2740 1830 

0.7 u 0.64 u 0.64 u 
0.54 UL 0.49 UL 0.49 UL 
2430 1600 1710 

1.1 u 0.98 u 0.98 K 
16.6 8.7 7.9 
44.3 J MJ 16.6 J 

TABLE 531 
SEDIMENT - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 7 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

A07SDO4-01 
12/04/94 

o-4” 
8.31 

MG/KG 

A07SDO4-02 
12/04/94 

4-8” 
8.07 

MGlKG 

MGIKG - milligram per kilogram 
J - estimated 

K - biased hiih 
L-biasedlow 

U - not detected 
UL - not detected, biased low 

/ 
06/30/E 7MSDH.WK4 2 



TABLE 532 
SURFACE SOIL - POSITNE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

QChkxoaniline 
4-Chtor&+nethylphenol 
Din-Butyi Phthalate 
Butyi Benzyi Phthaiate 
bis(2-Ethylhexyi)phthalate 

B-=WO,b=rylene 

Sample ID: A15SS01-00 
Date Sampled: 11/04/94 

Depth: O-6” 

pH: 7.45 

utits: UGlKG 

380U 
380U 
4908 
380U 
380 u 

380U 

Al 5SSO2-00 

11/04&l 
O-6” 

8.17 
UGlKG 

110 J 

350J 
2600 BJ 

120J 

15OOJ 
350 u 

Al 5SSO3-M Al 5SS03-OOD Al 5SSO4-00 

11KwB4 lllo4I94 11/04@4 
O-6” o-6” O-6” 

5.74 4.97 8.25 
UGlKG W/KG UG/KG 

Al 5SSO5-00 
11M 

O-6” 
6.73 

UG/KG 

370 u 370 u 370 u 370 u 
370 u 370 u 370 u 370 u 

470 130J 4608 4008 
370 u 370 u 370 u 370 u 
210 J 370 u 370 u 675 

370 u 370 u 370 u 1OOJ 

UGMG - microgram per kilogram 
B -anaiyte dstected in associated blank(s) 

BJ - estimated, analyte detected in associated blank(s) 
J - estimated 

U-nOtdeteCted 1ssvssn.xLs/ 1 OF 1 



TABLE S-32 
SURFACE SOIL - POSITNE DETECTION SUMMARY 

PESTlClDEWPCBs 
SSA 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VlRGlNlA 

Diektrin 
4$-DDE 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
alpha-Chlordane 
gammaGhlordane 

Sample ID: A15SS01-00 Al 5SSO2-00 Al 5SSO3-00 Al 5SS03-OOD Al 5SSO4-00 Al 5SSO5-00 
Date Sampled: 11/04/w 11/w/94 11/04/94 11/04#4 lllw94 lliO4B4 

Depth: O-6” O-6” O-6” 0-e 0-e o-6” 

pH: 7.45 8.17 5.74 4.97 8.25 6.73 
units: N/KG UGIKG W/KG W/KG W/KG UG/KG 

3.8 U 9.2 3.7 u 3.7 u 3.7 u 3.7 u 

8.2 J 18 17 20 9.6 J 20J 

3.8 U 110 1.9 J 2.2 J 3.7 u 3.7 u 

3.8 U 8.5 J 3.7 u 3.7 u 3.7 u 3.7 u 

2.6 J 82 6.1 6.8 2.4 J 12 J 

2u 280 2.1 J 2.8 J 1.9 u 1.9 u 

2u 260 1.9 u 1.9 u 1.9 u 1.9 u 

W/KG - microgram per kilogram 
J - estimated 

U-notdetected 15Pssn.xLs/1 OF 1 



Location Al5SS01-00 Al 5SSO2-00 Al 5SSO3-00 Al 5SSO3-OOD Al 5SSO4-00 A15SSO5-00 
Sampling Date llAwQ4 11104I94 11104i94 11/04/94 11/04/94 llm4l94 
Depths 0-e O-6” O-6” o-6- O-6” O-6” 

PH 7.45 8.17 5.74 4.97 8.25 6.73 
Units MO/KG MGIKG MG/KG MGlKG MG/KG MG/KG 

Aluminum 5190 1290 2570 3080 
Antimony 2.8 UJ 4L 2.7 UL 2.7 UL 
Arsenic 19.2 2.4 2.6 2.5 
Barium 10.8 27.8 16.8 16.7 
Beryttium 0.32 0.06 0.16 K 0.17 K 
Cadmium 0.34 u 0.51 0.33 u 0.33 u 
Calcium 946 154 268 256 
Chromium 20.4 7.6 3.3 4 
CObdt 2.3 0.86 0.53 0.82 

copper 5.2 14.3 3.2 3.4 
Iron 22400 3970 3770 3900 
Lead 17.1 227 10.2 9.1 
Magnesium 261 83.3 128 148 
Manganese 53.1 J 8.4 J 36.6 33.7 
Mercury 0.11 u 0.59 K 0.11 UL 0.09 UL 
Nickel 1.1 0.91 u 1.2 1.6 
Potassium 530 101 94.1 J 233 
Selenium 0.91 K 0.55 u 0.57 u 0.67 K 
Silver 0.46 u 5.3 0.44 u 0.44 u 
Sodium 25.9 15.8 61.8 68.4 
Vanadium 39.2 9.9 7.4 8.3 
Zinc 18.9 J 21.7 J 43.6 J 43.5 J 
Cyanide 2.9 K 4.6 L 2.8 U 2.8 U 

TABLE S-33 
SURFACE SOIL - F’OSlTlVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MG/KG - miltiiram per kilogram 
J - estimated 

K-biasedhigh 
L-bksedkw 

R-rejected 
U-llotdetected 

UJ - reported quantitatkn limit k $Ialifkd as esttmated 
UL-tXltdetected,biasedkW 

6330 
2.8 UL 

14.7 
21.1 
0.61 
0.34 u 

6190 
16.9 

6 
6 

11.2 
446 
175 J 

0.11 u 
5 

692 
1.1 K 

0.45 u 
121 

28.2 
31.6 J 

2.8 R 

3840 
2.7 UL 
3.5 

12.9 
0.14 
0.38 
537 
5.4 

0.95 
4.4 

7800 
11.3 
197 

40.2 J 
0.11 u 

1 
261 
0.58 u 
0.44 u 

71 
14.6 
13.1 J 

2.8 R 

06f39l95 15MSSH.WK4 1 
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TABLE S-34 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 16 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

Methylene chloride 

A15SB01-01 Al 5SB01-03 

11/01/94 1 l/01/94 

1-J 5-r 
4.99 missing from Lab 

UGIKG UG/KG 

11 u 15 u 
11 u 22 

Al JSBOl -11 AlSSBO2-01 Al SSBO2-06 AlSSBOZ-10 Al5SB03-01 Al 5SBO3-01 D Al SSBO3-05 
1 llOllQ4 llto2lQ4 11io2tQ4 11lo2lQ4 11/02/Q4 llm2iQ4 11lo2lQ4 

21-23’ 13 11-13’ 19-21’ 13 13 Q-11’ 

7.99 8.09 8.66 8.13 6.91 7.64 5.25 
UG/KG UGIKG W/KG UGIKG &/KG W/KG W/KG 

14 u 11 u 1J 13 u 11 u 10 u 12 u 

14 u 11 u 12 u 13 u 11 UJ 10 u 12 u 

UGlKG - microgram per kilogram 
B -analyte detected in associated blank(s) 

J - estimated 
u-nddetected 

UJ - reported quantiition limit is qualii as estimated 15VseH.xLS/l OF 2 





TABLE S-34 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

SEMtVOLATlLE ORGANIC COMPOUNDS 
SSA 16 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

1 +Diihkrobenzene 
Phenanthrene 
Di-n-Butyl Phthalate 
Fluoranthene 
Pyrene 
Beruo(a)anthracene 
Chrysene 

Al5SB01-01 
11/01194 

l-3’ 
4.99 

UGlKG 

370 u 
370 u 
470 8 
370 u 
370 u 
370 u 
370 u 

Al 5SBO1-03 Al SSBOl-11 Al SSBO2X)l Al 5SBO2-08 Al 5SBO2-10 

1 l/01/94 llnwQ4 11/02lQ4 11/02/94 lllO2w 

5-T 21-23’ 1-3 11-13 1921’ 

NA 7.99 8.09 8.06 8.13 

UGIKG UGIKG UG/KG UG/KG UGIKG 

Al 5SBO3-01 Al 5SBO3-01 D 
1llO2lQ4 lllO2lQ4 

13’ 13 

6.91 7.64 

UGIKG UG/KG 

NA 44OU 380U 370 u 73 J 350U 350U 
NA 44OU 380U 370 u 420 u 350U 35OU 

NA 610 B 3700 2800 5500 4908 15OOB 
NA 44OU 36OU 370 u 420 u 350U 350U 
NA 44OU 380U 370 u 420 u 350U 350U 

NA 44OU 380U 370 u 420 u 350U 350U 

NA 44OU 36OU 370 u 420 u 350U 350 u 

UG/KG - microgram per kilogram 
B - anaiyte detected in associated blank(s) 

J - estimated 
NA - not analyzed 1SSVSSH.XLS/l OF 2 



TABLE 6-34 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

SEMIVOLATILE ORGANIC COMPOUNDS 
SSA 16 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: Al5SB03-05 A15SB0311 Al 5SBO4-01 A15SBO4-05 Al 5SBO4-05D Al 5SBO4-11 

Date Sampled: 11 lO2iQ4 lllO2lQ4 1 l/Ol/Q4 1 liOllQ4 11/01/94 11101194 

Depth: Q-11’ 21-n’ l-3 Q-11’ 411’ 21 -n 

pH: 5.25 8.02 8.01 7.77 7.74 8.04 
Units: &/KG W/KG UGlKG UGIKG &/KG UG/KG 

1 ,QDichiorobenzene 400U 89 J 380U 410 u 390 u 410 u 
Phenanthrene 400U 390 u 87 J 410 u 390 u 410 u 
Di-n-Butyl Phthalate 57Ocl 3800 240 B 370 B 310 0 540 
Fiuoranthene 400U 390 u 955 410 u 390 u 410 u 
Pyrene 400U 390 u 110 J 410 u 390 u 410 u 
Benzo(a)anthracene 400U 390 u 435 410 u 390 u 410 u 
Chrysene 400U 390 u 41 J 410 u 390 u 410 u 

&/KG - microgram per kilogram 
B - anatyte detected in associated blank(s) 

J - estimated 
NA - not anaiyzed 15SVSSHXLS I2 OF 2 



4,+-DDE 1.1 J NA 4.4 u 26J 3.7 u 4.2 U 300J 3.5 UJ 
4,4’-DDD 3.7 u NA 4.4 u 46J 3.7 u 4.2 U 32 U 3.5 u 
4,5-DDT 3.7 u NA 4.4 u 51 J 3.7 u 4.2 U 1QOL 3.5 R 

TABLE 5-34 
SOIL BORINGS -POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sampie ID: 
Date Sampled: 

Depth: 

pH: 
Units: 

AlSSB01-01 AlSSB01-03 AlSSBOl-11 Al 5SBO2-01 A15SB02-06 AlSSBO2-10 Al 5SBO3-01 A15SB03-01 D 
1 llOllQ4 11/01/94 llnwQ4 llIO2lQ4 11102lw 1ltO2tQ4 lllO2tQ4 11lO2lQ4 

1-3 5-T 21-23’ l-3’ 11-13 19-21’ l-3’ 13 

4.99 NA 7.99 8.09 8.06 8.13 6.91 7.64 
W/KG UGIKG UG/KG UG/KG UGIKG UGIKG UG/KG UGlKG 

UG/KG - microgram per kilogram 
J - estimated 

U-notdetected 
UJ - reported qwntitation limit is qualified as estimated 

UL - not detected, biased iow 
R - rejected 15PssH.xLsII d 2 



4$-DDE 4u 3.9 u 3.8 U 4.1 UL 3.9 u 4.1 u 
4,4’-DOD 4u 3.9 u 3.8 U 4.1 UL 3.9 u 4.1 u 
4,+-DDT 4u 3.9 u 3.8 U 4.1 UL 3.9 u 4.1 u 

TABLE S-34 
SOIL BORtNGS - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

Sample ID: 

Date Sampled: 
Depth: 

pH: 
Units: 

Al SSBO3-05 Al SSBO3-11 AlSSBO4-01 Al SS004-05 AlSSBO4-05D AlSSBO4-11 
iim2t94 iim2m4 iimit94 11/01/94 iimim4 iimit94 

Q-11’ 21-23’ 13 9-11’ Q-11’ 21-B 
5.25 8.02 8.01 7.77 7.74 8.04 

UG/KG UGIKG UGIKG UGIKG UG/KG UGIKG 

UGlKG - microgram per kilogram 
J - estimated 

U-notdetectsd 
UJ - reported quantitatii limit is qualitied as estimated 

UL-tidetsctsd,biasedbw 
R-rejected 15PSBH.xLS12 of 2 



Location 
Sampling Date 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
iron 
Lead 

Manganese 
Nickel 
Potassium 

Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Al5SB01-01 Al SSBOl-63 Al 5SBOl-11 A15SB02-61 Al 5SBO2-08 Al SSBM-10 
1 liOll94 iimv94 iimim4 iim2m4 lllO2l94 iim2m4 

13’ 5-T 21-23’ l-3 II-13 w-21’ 
4.99 NA 7.99 8.09 8.08 8.13 

MG/KG MG/KG MGIKG MG/KG MO/KG MG/KG 

5330 NA 4080 
2.7 U NA 3.2 L 
5.6 NA 2 

14.6 NA 22.6 
0.23 NA 0.34 
0.33 u NA 0.39 u 
346 NA 187000 
10.2 NA 15.1 
2.6 NA 2.4 
14 NA 2.7 

15000 NA IIIW 
8.7 NA 3.7 

235 NA 2280 
44.3 J NA 75.5 J 

2.5 NA 3.8 
471 NA 1780 

0.57 u NA 0.67 U 
71.3 NA 1720 
0.87 UL NA 1 UL 
20.8 NA 11.5 
32.6 J NA 20.8 J 

2.9 R NA 3.3 R 

TABLE S-36 
SOIL BORINGS - POSITIVE DETECTlON SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 16 

NAVAL WEAPONS STATKM YORKTOWN 
YORKTOWN, VlRGlNlA 

MG/KG - miliiiram per kilogram 
K - biased hiih 
L-biasedlow 

U-notdetected 
UL - not detected, biased low 

R - rejected 

5280 
2.7 UL 

18.8 
14.3 
0.49 
0.33 u 

18500 
18.7 

4.2 
5 

229 
504 
134J 
3.9 

755 
1.4 K 

223 
0.88 UL 
33.7 
18.9 J 

2.9 R 

1750 
3.4 L 
5.2 

17.9 
0.24 
0.32 U 

9.8 
2.5 

19.7 
16800 

3.8 
1850 

138J 
2.5 

863 
0.56 u 
1560 
0.86 UL 

13 
22.2 J 

31 

1700 
3.1 UL 
1.5 

16.1 
0.18 
0.38 u 

26sm 
7 

1.8 
1.7 

8930 
3 

2160 
73.5 J 

3 
793 

0.66 u 
1490 

1 UL 
3.5 

16.9 J 
3.2 R 

06/30/95 15MSBH.WK4 1 



TABLE S-36 
SOIL BORINGS - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Location A15SB03-01 
Sampling Date 11102t94 
Depth l-3 

PH 6.91 
Units MG/KG 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
c0bdt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 

Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

3900 2766 5280 
2.5 UL 2.6 UL 2.9 UL 
2.5 2 23.2 

19.9 16.8 12.3 
0.23 0.2 0.17 
0.31 u 0.32 U 0.38 u 
587 568 32.3 
5.7 4.8 24.5 
2.2 2 2 
10 2.6 8.2 

7550 6180 14700 
8.6 10.1 9.8 

341 253 272 
131 J 137 J 5.3 J 
2.4 2.1 1.3 

254 183 770 
0.54 u 0.57 K 1K 

68 22.4 87.4 
0.83 UL 0.85 UL 0.95 UL 
11.9 9.2 36.5 
14.2 J 11.8 J 9.8 J 

2.7 R 2.6 R 3R 

Al 5SBO3-01 D 
11l02/94 

1-3 
7.64 

Al 5SBO3-05 Al 5SBO3-11 A15SBO4-01 Al 5SBO4-05 
iim2m4 11 lO2l94 iirnu9-4 iimit94 

411’ 21-n’ l-3 9-11' 
5.25 8.02 8.01 7.77 

MGlKG MG/KG MG/KG MG/KG 

2110 
2.7 UL 
1.6 

33.8 
0.2 

0.34 u 

9.1 
1.9 
2.4 

7830 
2.6 

2270 
109J 
1.5 

952 
0.68 K 
1880 
0.89 UL 

7 
15.5 J 

2.9 R 

7470 9280 
2.7 UL 4.7 L 

15.6 29.2 
15.6 26.8 
0.74 2.1 
0.33 u 0.38 u 

3910 114000 
17.5 33.5 

6 58 
5.1 8.2 

35700 73500 
10 7.1 

415 1290 
129 J 1300J 
3.7 21.6 

715 920 
1.2 1.2 K 

102 836 
0.88 u 1.3 L 

34 29.8 
29.5 J 80.3 J 

2.9 R 3.1 R 

MGIKG - milligram per kilogram 
K - biased high 
L - biased low 

U -notdetected 
UL-notdetected,biasedtow 

R - rejected 

08/30/95 15MSBH.WK4 2 



Location Al 5SB04-05D A15SBO4-11 
Sampling Date iimim4 1 l/01/94 
Depth 9-11’ 21-23’ 

PH 7.74 8.04 
Units MG/KG MGIKG 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Coppar 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

9090 
4.2 L 

21.2 
32 

1.4 
0.34 

153DOO 
27.7 
37.3 

5.4 

6.6 
1620 

688J 
19.4 

1100 
1.3 K 

1168 
0.91 UL 
36.8 
65.1 J 

2.9 R 

TABLE S-36 
SOIL BORINGS -POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA IS 

NAVAL WEAPONS STATlGN YORKTOWN 
YORKTOWN, VlRGlNlA 

2670 
2.9 UL 
1.1 
21 

0.26 
0.35 u 

216080 
11.2 

1.9 
1.8 

10100 
2.8 

2760 
69J 
1.1 

1240 
0.61 U 
1830 
0.95 UL 

8 
14.6 J 

3.1 R 

MG/KG - milligram per kilogram 
K-biasedhigh 
L - biased tow 

U-notdetected 
UL - not detected, biased low 

R - rejected 

06i3OEi 15MSBH.WK4 3 



Acetone 

1 ,I -Dichbroethene 
1 ,I -Dichloroethane 
Chloroform 
1 ,I ,I-Trichloroethane 
Bromodiihloromethane 
Trichloroethene 
Ethylbenzene 
CIS 1 ,ZDichloroethene 

TABLE S-36 
TEMPORARY PIEZOMETER - POSlTlVE DETECTION SUMMARY 

VOLATILE ORGANlC COMPOUNDS 
SSA 16 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: A15HP01-01 A15HPO2-01 A15HPO2-OlD A15HPO3-01 Al 5HPO4-01 

Date Sampled: ll/O2l94 11/02/94 ii102194 iim3m4 iim2m4 
pH: 7.19 7.05 7.05 7.34 7.30 

Units: UG/L UGIL w/L w/L UG/L 

6J 
1u 
IU 

1u 
2 
1u 
IU 
1u 
1u 

5R 
0.6 J 

0.6 J 
12 

1u 
IU 
1u 
1u 

UGlL - microgram per liter 
J - estimated 
R - Rejected 

U-llotdetectd 

5R 5R 5R 

IU 1u 1u 

1 1u 2 

0.7 J 0.8 J 4 

11 2 16 

IU 1u 0.5 J 

IU 7 IU 

0.7 J IU IU 

1u 0.9 J IU 

1SVHPH.xLSI1oF 1 



beta-BHC 
4$-DDE 
4,4’-DDD 
4,4’-DDT 

Sample ID: 

Date Sampled: 
pH: 

Units: 

TABLE S-36 
TEMPORARY PIEZOMETER - POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Al5HPOl-01 Al5HP02-01 Al 5HP02-01 D Al 5HPO3-01 Al5HPO4-01 

iim2t94 iim2m4 11102l94 iim3t94 iim2f94 
7.19 7.05 7.05 7.34 7.30 

UG/L w/L UGIL w/L UGIL 

0.05 UJ 0.05 UJ 0.05 u 0.05 UJ 0.05 J 

0.1 UJ 0.059 J 0.06 J 0.1 UJ 0.1 UJ 
0.1 UJ 0.067 J 0.08 J 0.1 UJ 0.1 UJ 
0.1 UJ 0.16 J 0.12 J 0.1 UJ 0.1 UJ 

UGlL - microgram per liter 
J - estimatsd 

U-notdetected 
UL - not detected, biased bw lSPHPH.XLS I1 OF 1 



Location 
Sampling Date 

PH 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
zinc 
Cyanide 

AI5HPOI-01 

7.19 
UG/L 

14.5 L 
112 
272 
4.4 
1.5 u 

897OW 
237 

53.1 
37.7 

156OW 
47.1 J 

248OD 
1300 
84.3 

19100 
5.9 K 

20700 
a.1 L 
170 
314 J 

5u 

TABLE S-37 
TEMPORARY PIEZOMETER - POSITNE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 16 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Al 5HP02-01 A15HPO261 D Al 5HPO3-01 A15HPO4-01 
lllO2l94 lliO2l94 iim3n4 lliw94 

7.05 7.05 7.34 7.30 
UG/L UG/L UGiL UGIL 

35900 
15.3 L 
30.9 
290 
2.7 
1.5 u 

1160000 
158 

31.5 
27.9 

94200 
36.8 J 

20200 
865 

42.7 
17300 

2.6 K 

4 UL 
115 
195 J 

5u 

32800 
12.2 UL 
28.5 
273 

3 
1.5 u 

910000 
140 

35.6 
29.3 

83700 
37.8 J 

18300 
703 

42.3 
16200 

4.1 K 
19ooo 

8.2 L 
97.1 
196J 

5u 

135000 
26.9 L 
61.2 
849 

12.3 
2 

1590000 
448 

95.3 
86.2 

115 J 
44700 

3620 
263 

34200 
5.2 U 

21500 
16.4 L 
329 
803 J 
5.4 J 

10800 
12.2 UL 

5 
91.6 

IU 
1.5 u 

313000 
33.1 

8.3 
9.8 

20200 
8J 

6800 
128 

10.4 
5340 

2.6 U 
17100 

5.1 L 
27.1 
57.8 J 

5U 

UC/L - microgram per liter 
K - biased high 
L-Masedkw 

U-notdetected 
UL - not detected, btaaed tow 

06/30/95 lSMHPH.WK4 1 



Location Al 5HPOl F-01 
Sampling Date ii102194 
PH 7.19 
units w/L 

Barium 
Calcium 
cobalt 

Copper 
iron 
Magnesium 

Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 

08/30/95 lSMDHPH.WK4 

41.4 54 53.9 43.3 28.7 
155000 165000 165000 125000 IMOM) 

2.8 1.9 u 1.9 u 1.9 u 1.9 u 
9.4 12 12.2 13.8 10.4 
119 1.5 u 1.5 u 4.1 19.5 

3090 3730 3760 2080 2850 
155 20.2 19.9 1.8 1.9 

10.6 4.3 u 7.2 4.4 4.3 u 
4350 6630 6950 2180 2410 

15300 12900 12900 11100 15500 
1.4 u 1.4 u 2.6 1.4 u 1.6 

TABLE S-37 
TEMPORARY PIEZOMETER - POSlTlVE DETECTKIN SUMMARY 

DISSOLVED INORGANICS 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Al5HP02F-01 
11 lO2i94 

7.05 
UGlL 

Al SHP02F-01 D 
lliO2l94 

7.05 
UGlL 

Al5HP03F-01 
11m3l94 

7.34 
UGlL 

UG/L - microgram per liter 
J - estimated 

u-rKttdetected 

1 

Al 5HPO4F-01 
ii102194 

7.30 
UGIL 



TABLE S-38 
SURFACE WATER - POSlTlVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sampie ID: Al 5SWO1-01 Al 5SWO2-01 AlSSWO2~1 D 
Date Sampled: 12lO204 12/02/94 12/02/94 

pH: 7.50 7.40 7.40 

Units: UG/L UGIL UGlL 

Vinyl chloride 

1 ,I -Dkhkroethene 
1 ,I -Dichkroethane 

Trkhioroethene 
Cis 1,2-Dkhioroethene 

IU 2 25U 
1u 1 25U 

1u 0.5 J 25U 
1u E4w 420 
1u 77J 49 

UG/L - microgram per liter 
J - estimated 

u-notdetected 1SVSWHXLSIl Of 1 



TABLE S-38 
SURFACE WATER - POSITIVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: Al 5SWO1-01 Al 5SWO2-01 Al 5SWO2-01 D 
Date Sampled: 12lo2B4 12lo2l94 12lOZ94 

pH: 7.50 7.40 7.40 
Units: w/L UGIL UG/L 

Vinyl chloride 
1 ,I -Dichioroethene 
1 ,I -Dichloroethane 
Trichlorcethene 
Cis 1,2-Dichlorcethene 

IU 2 25 U 
IU 1 25 U 
1u 0.5 J 25 U 
1u 500 420 
IU 77J 49 

UG/L - microgram per liter 
J - estimated 

u-notdetected l5vswH.xLs/lof 1 



Location 
Sampling Date 

PH 
Units 

Aluminum 
Barium 
Cadmium 
Calcium 

Copper 
Iron 
Lead 

Manganese 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

Al 5SWO1-01 
12AQl94 

7.50 
UG/L 

75.6 80.4 
35.2 L 42.5 L 

1.5 u 1.5 u 
114NlO 102600 

1.4 u 4.1 
889 L 442 L 
1.4 u 1.4 

2620 3100 
70.1 26.2 
1030 1560 
7020 9010 

4u 7K 
1.4 UL 1.8 L 
2.5 J 7.6 J 

TABLE S-38 
SURFACE WATER - POSlTlVE DETECTION SUMMARY 

TOTAL INORGANlCS AND CYANIDE 
SSA IS 

NAVAL WEAPONS STATlGN YORKTOWN 
YORKTOWN, VIRGINIA 

Al 5SWO2-01 Al 5SWO2-01 D 
1202ig4 12lo2l9l 

7.48 7.40 
UG/L UGIL 

50.5 
43.2 L 

2.1 K 
108060 

1.4 u 
331 L 
1.6 

3226 
24 

1390 
9290 

7.6 K 
1.4 UL 
5.5 J 

UG/L - microgram per liter 
J - estimated 
K-biasedlow 
L - biased high 

U-notdetected 
UL-notdetected,biasedlow 

06/30&5 lSMSWH.WK4 1 



Hardness 300 280 200 

TABLE 640 
SURFACE WATER - PGSITNE DETECTION SUMMARY 

ENGINEERING PARAMETERS 
SSA IS 

NAVAL WEAPONS STATION YORKTOWN 
YGRKTGWN, VlRGlNlA 

Sample ID: 
Date Sampled: 

pH: 

Units: 

A15SW01-01 Al 5SWO2-01 Al 5SWO241 D 
12lO2l94 12iME94 12/02194 

7.50 7.40 7.40 
MGIL MGlL MGIL 

MO/L - mill&am par liter 15HswH.xLS/I OF 1 



TABLE S-41 
SEDIMENT - POSlTlVE DETECTION SUMMARY 

VOLATILE ORGANIC COMPOUNDS 
SSA 16 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: Al 5SDO1-01 A15SD01-02 Al 5SDO2-01 Al 5SD02-01 D Al 5SDO2-02 
Date Sampled: 12lo3J94 12/03/94 12lo3194 12/03/94 12lO3B4 

Depth: 04 4-8” o-4” o-4” 4-8” 

pH: 7.60 7.87 7.62 7.62 7.60 
Units: E/KG UGIKG UG/KG UG/KG UG/KG 

1,2-Diiloroethene (total) 15 u 13 u 13 u 11 u 2J 
Trichloroethene 15 u 13 u 25 7J 12 u 
Benzene 15 u 2J 13 u 11 u 12 u 
Toluene 15 u 5J 13 u 11 u 12 u 
Total Xytenes 15 u 2J 13 u 11 u 12 u 

UG/KG - microgram per kilogram 
J - sstimsted 

U-IlOtdWCted 15vsoH.xL1/1 OF 1 



Phenanthrena 460U 47 J 420 u 4OOU 82J 
Fluoranthans 480U 43OU 420 u 400U 99J 
Pyrene 480U 430U 420 u 400U 70 J 
bis(2-Ethyihexyi)Phthalate 36OJ 43OU 170 J 570 IlOJ 

TABLE 641 
SEDIMENT - POSlTlVE DETECTION SUMMARY 

SEMlVOLATILE ORGANIC COMPOUNDS 
SSA 16 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: 

Date Sampled: 
Depth: 

pH: 
units: 

Al5SD01-01 Al 5SDO1-02 Al 5SD02-01 Al 5SDO2-01 D A15SDO2M 

12lO3Bl 12/03/94 12lo394 12KW94 12/03/94 
O-4” 4-8” o-4” o-4” 48” 
7.60 7.87 7.62 7.82 7.80 

UG/KG W/KG W/KG UG/KG UG/KG 

W/KG - microgram par kilogram 
J - estimated 

U - not detectsd 15sv~.xLs/1oF 1 



delta-BHC . 1.1 J 1.5 J 0.68 J 0.62 J 2u 
4$-DDE 13 4.1 J 31 19 17 
4,4-DDD 49J 40 15 J 8.2 10 
4,4’-DDT 86 22 35 20 25 
aipha-Chlordane 4.8 U 4.5 3.9 J 2.2 J 2.4 J 
gamma-Chbrdana 4.8 U 2.9 5.4 2.2 2.9 

TABLE 641 
SEDIMENT -POSITIVE DETECTION SUMMARY 

PESTlClDESlPCBs 
SSA IS 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

Sample ID: 
Date Sampled: 

Depth: 
pH: 

Units: 

Al5SDO1-01 Al5SDOI-02 Al 5SDO2-01 A15SD02-01 D Al 5SDO2-02 
12/03/94 12/03/94 12/03/94 12@3/94 12/03/94 

o-4’ 48” o-4’ o-4” 4-8” 
7.60 7.87 7.62 7.62 7.60 

W/KG W/KG W/KG W/KG W/KG 

W/KG - microgram per kilogram 
J - sstimated 

U - not detected 15PsoH.xLs I 1 OF 1 



Locatiin Al 5SD01-01 Al5SDO1-02 A15SDO2-01 AlSSDO2-01 D Al 5SDO2-02 
Sampling Date 12mwQ4 lZO3iw 12lOYQ4 12fO3lW 12fO3iQ4 
Depth o-4” 4-8 0-e o-4” 48” 

PH 7.60 7.87 7.62 7.62 7.66 
Units MG/KG MGIKG MGIKG MOIKG MG/KG 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Coppar 
Iron 
Lead 
Magnesium 
Manganese 
htercury 
Silver 
Sodium 
Vanadium 
zinc 

683 497 959 
0.65 U 0.72 1.3 

5.9 4.7 10.4 
0.04 0.03 0.05 
0.43 0.41 0.38 
105OJ 2770 J 148OJ 

2.6 L 2.4 L 3.1 L 
0.53 u 0.5 u 0.82 

2.3 2.7 3.5 
1650 1050 23Qo 

6.6 J 5.3 J 11.5 J 
44.7 49.4 199 

6.7 5.2 25.4 
0.23 0.33 0.13 u 
0.56 UL 0.53 UL 0.87 L 
33.5 46.6 37.9 

4.3 3.3 4.2 
17.1 J 16.5 J 19.1 J 

TABLE 642 
SEDIMENT - POSITIVE DETECTION SUMMARY 

TOTAL INORGANICS AND CYANIDE 
SSA 16 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MG/KG - milligram par kilogram 
J - estimatsd 
L-bias&low 

U-notdetected 
UL-notdebcted,biassdbw 

669 562 
0.56 u 0.74 

3 4.2 
0.03 0.02 
0.36 u 0.36 u 

435OJ 682 J 
1.6 L 2.3 L 

0.46 u 0.46 u 
1.4 1.3 

2060 1810 
4.5 J 5.3 J 

343 221 
37.4 18.2 
0.12 u 0.44 
0.48 UL 0.48 UL 

49 30 
2.3 3.2 

10.1 J 9.5 J 

I 
06l3OlQ5 15MSDH.WK4 1 
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FIGURE 5-7 
POSITIVE DETECTIONS OF ORGANIC 
COMPOUNDS IN SURFACE WATER 
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FIGURE 5-9 
POSITIVE DETECTIONS OF ORGANIC 

COMPOUNDS IN SEDIMENT 
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NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



4 -cmmnmmH 
* ww( 
L MLDDUII 

aa.YlEawwnu*ra-IN* 
sounccofusc- lmGARD/Qm msacwR. m IeM. -11 

FIGURE 5-10 
POSITIVE DETECTIONS OF SELECT 

INORGANIC ANALYTES IN SEDIMENT 
SSAl - BUILDING 428 TEAGUE ROAD 

DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



- 
I 







I 

\I/ / \\\ / \ 

FIGURE 5-14 
posrrrE-oFp(oFw;ANIc 

ANALnEi N SWSUWACE SOL 
sSA6 

AVlAT!ON FIELD AND ENvlRONS 



I 

i 

TO WE YORK w,ER I 

AREA H1 

AREA I3 -“\t 

c-z OF eA9E -1Ne II-fiulf -m m ,ss* ¶zvam 

FlGUFlE5-15 
X3ilTVEDEECTDNSOFSELlXTORGAK 

COMPOUNDSNSOIL-TESTPrrS 
SSA6 

AVIATION FIELD AND ENWWNS 
NAVAL NEAPCM STAllON YCfKlOW.4 

y-MlQNA 



, 

FIGURE 5% 
POSllEDETEcTloNsOFsELEcT 

NORGANC ANALYIES N SOIL-EST PITS 
SSA6 

AVlATK)N FIELD AND ENVIRONS 
NAVAL WEAPWS STATDN YCXtXW 

YFW3X-U 



I 

FIGURE 547 
FosmvE~oFoRGANc 

COM’OUNDS IN GFiOUNDWAll3 I 
SSA6 

AVIATION FIELD AND ENVIRONS I 
I NAVAL WAPUS STATFSN YCHCTW I 



AFtEAc 

I 

























4,4.-DDE 

-- Endorulfan Sulfate 

SEWAGE DISPOSP\L 

I / 

STORAGE 

-PLANT NO: ‘1 --._-_._---- (AB 
--_ - ._._ 

>‘-----... 

~ ,-, 

Al 55503-00 ___- - 

AREA Posttoides/PCBs .^.._ -- -_ 
4,4.-DDE 

/ 4.4’-ODD 
17 

/ - -~----- 4,4’-DDT 
1.9J. 
6.1 --. 4- 

,y- ___ -..--.. alpha-Chlordons 2.1 J 
I --,-/’ / 

A155505-00 
~mk.4.4,lrr 

100 J 
--‘lcldas/PCBs 

20 J 
12J 

I 

/- --- 
/” 

Al 5sso3-DDD 
Pertlcldss/PCBs 

4&‘-DDE 20 
I. 

/ 

/ -. ._ .-~ 

- . 

---____ -. 
-.A -, 

._/- 
._-- 
_/---- _. /----A= -.__ 

.c- _--- IL- 

--- INSTALIATION BOUNDARY - FENCE 
---- 

m-11 

Al &or 
. :- _’ . _ 

OWNAGE 
EDGE OF PAVEMENT 
SI-IT SCREEENING AREA 

L=zEz===, 

BOUNDRY 
SURFACE SOIL 
SAMPLE LOCAllON 

c--,=--r 

GROUND SURFACE ELEVATION 
CONTOUR 

f 
FEET ABOVE MEAN 

SEA LEVEL 
J 

CPAH 

nPPJi 

STRUCTURE 
APPROXIMAlE mc4not4 
OF SEWAGE TREAlwNT 
PUNT DISCWRGE UNE 

APPROXIMAlE LOCATlON 

z4FNFSTORM DRAmAGE 

w&cxwAm 
ESTWTED CONCENTRATION 

POLYCYCUC AROMATIC HYDROCARBONS 
(CARCINOGENS) COMPOlJNO CONCENTRAllONS 

POLYCYCUC AROMATIC HYDROCARBONS 
EXPRESSED IN up/Kg. 

(N~N-C~~WIN~E~~~) 
swRcEQusEwwm tloGGAm/wRF-~m tnr - 

FIGURE 5-30 
POSITIVE DETECTIONS OF SELECT ORGANIC 

COMPOUNDS IN SURFACE SOIL 
SSA 15-SEWAGE TREATMENT PLANT #l/ 

SLUDGE DRYING BEDS AND DISCHARGE AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



1804 
\ \ \ 

AGE AREA 1 I I i 

-.. 
FEATURE : 

SEWAG-E- DISPGSAb;‘5q 
g.g-&---:\ 

PLANT NO. i (AI~ANHED)- ‘b 

/ 
/ 

--.c--. -IAluminum 2570 1 

STORAGE AREA I 
/ I I 

/” 
I 

/ / I i ~- COLON!& ..~. 
/ ! __--. I -NATION L --- - 1; -- . 

I 
I 
: P ~_..__ ;-- - -_ -.i: HISTORiCAL - 

--- INSTALIATION BOUNDARY 

1 inch = 200 ft. 
FENCE 
STRUCTURE 
APPROXIMATE Loc4nON 
OF SEWAGE TREATMENT 
PLANT DISCHMCE UNE 

APPROXlUAlE LOCMON 
OF STORM DRMAGE 
UNE 

DRAINAGE 

EDGE OF PAVEMENT I I 
Sm S,-.Rm,.,,,,G - L=ZZCZXm 
BOUNDFW 

SURFACE SOIL 
SAMPLE LOCATION -F----B 

0 
Al 5SSOl 

GROUND SURFACE ELWATION 
CONTOUR 

f 
FEET ABOVE MEW 

SEA LEVEL 

. y- - 

J ESTIMATED CONCENTRATION 
K BASED HIGH COMPOUND CONCENTRATlONS 
L EASED LOW EXPRESSED IN Mg/Kg. --- --.. 

DXJlbXQ6ASE-: no66Mo/RIRF -lEs, m 1664. - 

FIGURE 5-31 
POSITIVE DETECTIONS OF SELECT INORGANIC 

ANALYTES IN SURFACE SOIL 
SSA 15-SEWAGE TREATMENT PLANT #l/ 

SLUDGE DRYING BEDS AND DISCHARGE AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



---- OWNAGE I 1 STRUCTURE 
EDGE OF PAVEMENT 

I I m I SITE SCREEENING ARE4 ========- OF SEWAGE TR~~P(T 
APPROXIMATE LOCATION 

PUNT DISCHARGE LINE 
SolL BORING/TEMPOR’RY 

AlSSB/HPOl PIQOM~ LOCATION --==a APPROXILUTE L0c4noN 
OF STORM DRAJNGE 

- ti?%“~~G&-Am 
ESTIMATED CONCENlRAnON 

POLYCYCLIC AROMATIC HYDROWRBONS 
COMPOWD CONCENTRAnONS 

(CARCINOGENS) 
EXPRESSED IN ug/Kg. 

C HYDROCARBONS 

FIGURE 5-32 
POSITIVE DETECTIONS OF SELECT ORGANIC 

COMPOUNDS IN SUBSURFACE SOIL 
SSA 15-SEWAGE TREATMENT PLANT #l/ 

SLUDGE DRYING BEDS AND DISCHARGE AREA 
NAVAL WEAPONS STATION YORKTOWN 



---- DRAINAGE - FENCE 

EDGE OF PAMMENT 1 I SIRUCTURE 

- I I I SRE SCREEENINC ARE4 c.--z---,-z~ ApPR(JXIc(ATE L~lION 

BOUNORY OF SEWAGE TREA7ldM 
PLANT DISCHARGE UNE 

ESTIMATED CONCENTRATION 



1.1 -Dlchlomdmn~ 

1 inch = 200 ft. 

--- INSTALLATION BOUNDARY 

---- OWNAGE - FENCE 

EDGE OF PAVEMENT I I STRUCTURE 

,- - - - Sm SCREEENING AREA f=======- 
BOUNDRY 

yFPRO~+oE~$~$~y 

0 SCIL EoRlNG~wcwn 
PLANT DISCHARGE UNE 

Al SSB/HPOl ~~Qcwrm UJ~II~ ===--w APPROXlUAlE LOCATION 

GROUND SURFACE WATION 
OF STORM DRAJMGE 

L 30 ’ CONTOUR 
I 
FEET ABOVE MEAN 

LINE 

SEA LWEL - ASSUMED GROUNDWATER 
MW GlRECllCN 

J ESllMATEO CONCENTRATION 

COMPOUND CONCENTRATIONS 
EXPRESSED IN ug/L 

suumxffupNwrmGE taccbRD/EllKE AssucaTEs. m 1994. W.82711 

FIGURE 5-34 
POSITIVE DETECTIONS OF ORGANIC 

COMPOUNDS IN GROUNDWATER 
SSA 15-SEWAGE TREATMENT PLANT #l/ 

SLUDGE DRYING BEDS AND DISCHARGE AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



---- DRAJN4GE 

EDGE OF PAVEMENT 

POSITIVE DETECTIONS OF SELECT INORGANIC 
ANALYTES IN GROUNDWATER 

SSA 15-SEWAGE TREATMENT PLANT #l/ 
SLUDGE DRYING BEDS AND DISCHARGE AREA 



- -- INSTALLATION BOUNDARY 

---- ORAlMACE - FENCE 

EDGE OF PAkkMENT 1 1 STRUCTURE 1 inch = 200 R 

I I I I SITE SCREEENING AREA L====zzx ~pRl,XI,“A~ La,-,ON 
BOUNDUV OF SEWAGE .TREATMENT 

@ 
PLANT DISCHARGE UNE 

SURFACE WATER/ 
41 SW/SD01 SEDIMENT SAMPLE LOCATKIN 

e-=--x APPROXIMATE LOCATlON 
OF STORM DRAJNAGE 

GROUND SURFACE WAllON UNE 

L 30 ’ COHTOUR 
f SC4 LEVEL 
FEEf ABOVE MEAN - KiSUMED GRDUNDWATER 

FLCW MRECTIDN 

J ESllI&TED CONCENTRATlON m 

COMPOUND CONCENTRATlONS -sn-~llcmwDllll- 

EXPRESSED IN ug/L 
--WM-DEmcRIE~ 
St-‘I)(TUT. 

soullcEoF~N&?we NoacMo/clJRE Assccam Fen. tnr 228?7m 

FIGURE 5-36 
POSITIVE DETECTIONS OF ORGANIC 

COMPOUNDS IN SURFACE WATER 
SSA 15-SEWAGE TREATMENT PLANT #l/ 

SLUDGE DRYING BEDS AND DISCHARGE AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



..- ---- 

I ! I M- 
I Barlum 45.2 LI. 7’ I I 

i ---: 

PARk 
I / 

-. / 
5.5 J Ii’ - 

/ 
I _ 

1, 

- - - INSTALlATlON BOUNDARY 

---- DRAINAGE - FENCE 

EDGE OF PAVEMENT I 1 STRUCTURE 

I - I I I WE SCREEENINC AREA L=~~~~~~~ APPROXIMATE LOCAnON 
OF SEWAGE TRIM-MENT 

e 
BOUNDRY 
SURFACE WATER/ 

PLANT DISCHARGE UNE 

Al 5SW/SDOl swumrr SIUIPLE LocmoN -==----r APPROXMATE LOCATION 

GROUND SURFACE ELEVAnON -. -. 
~O$CC FE0 

f 
ABOVE MEAN z4ErnRM DRANAGE 

J ESTIMATED CONCENTRATION 

iouRcCEoFuawsrm: 

1 

K BASED HIGH COMPOUND CONCENTRATIONS 

L BIASED LOW EXPRESSED IN g/L 
tlcGARo/nJK Assocwm. Fen. lsu. 72mw.n 

. 

FIGURE 5-37 
POSITIVE DETECTIONS OF SELECT INORGANIC 

ANALYTES IN SURFACE WATER 
SSA 15-SEWAGE TREATMENT PLANT #l/ 

SLUDGE DRYING BEDS AND DISCHARGE AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



ASSUME0 GRWNOWAlER - 
FLOW DIRECTION 

COMPOUND CONCENTRATIONS 
c mwEONSEXPRE’=D IN w/Kg. 

POSITIVE DETECTIONS OF SELECT ORGANIC 
COMPOUNDS IN SEDIMENT 

SSA 15-SEWAGE TREATMENT PLANT #l/ 
SLUDGE DRYING BEDS AND DISCHARGE AREA 



P1 
SEWAGE 

ANT NO. --______ -- 

AREA 

r 

STORMWATER 
ORAlNAGEw EEATURE 

\ 
‘\ 

-- 

ti5.- ;- - 
.- 

.- . . . -- 

--,A 

. __----.. _ 

.------- __ , STORAGE AREA 

/ - ~. --- 
.-- . .._..__ 
-.- _-- 

2Do P 100 200 
-m 

1 inch - 200 ft. 

-. 
. . 

El-QR!CAl/ -- 
. PARK / /:-. .- -- ,’ 

--- lNSTAUATlON EOUNW 

DRAINAGE -FENCE 

EDGE OF PAVEMENT I I slRucluRE 

J 
L 

ESTIMATED -TlON COMPOUND CONCENTRATlOMS 
EWED Low EXPRESSED IN M&g. 

FIGURE 5-39 
POSITIVE DETECTIONS OF SELECT INORGANIC 

ANALYTES IN SEDIMENT 
SSA 15-SEWAGE TREATMENT PLANT #l/ 

SLUDGE DRYING BEDS AND DISCHARGE AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



6.0 HUMAN HEALTH AND ECOLOGICAL RISK SCREENING 

The purpose of human health and ecological risk screening is to determine whether contaminants 

detected in environmental media pose unacceptable risks to human receptors and/or the 

environment. SSAs for which unacceptable human health and/or environmental risks are derived 

may be nominated by the USEPA Region III, Commonwealth of Virginia, and Navy project 

managers as a site under the IRP. SSAs nominated as IRP sites will be ranked, prioritized, and 

included in subsequent SMP updates. The risk screening process will contain the same primary 

steps as a baseline risk assessment, as follows: 

0 Selection of chemicals of potential concern 

0 Exposure assessment 

0 Toxicity assessment 

0 Risk characterization 

l Uncertainty analysis 

6.1 Identification of Chemicals of Potential CQncern 

COPCs are defined as chemicals detected at a given SSA that are selected on a medium-specific 

basis to quantitatively and qualitatively estimate the potential for the occurrence of adverse effects 

to human and/or ecological receptors subsequent to exposure. For this human health and ecological 

risk screening, COPCs were identified using selection criteria and methodologies that are consistent 

with the USEPA Region III technical guidance entitled: Selectino Exnosure Routes and 

Contaminants of Concern bv Rusk-Based Screenmo (SCCRBS) dated January 1993 (USEPA, 1993), 

and the USEPA’s Risk Assessment Guidance for Superu Human Health Evaluation Manu& 

Volume I. Part A. Interim Final (USEPA, 1989). 

The COPC selection criteria and methodologies for human health risk screening included 

comparisons of maximum detected concentrations of chemicals in soil and groundwater to 

corresponding USEPA Region III COC screening values, Federal Safe Drinking Water Act 

maximum contaminant levels (MCLs) and Commonwealth of Virginia primary maximum 

contaminant levels (PMCLs). The COPC selection criteria and methodologies for ecological risk 

screening included comparisons of maximum detected concentrations of chemicals in surface water 
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and sediment to corresponding Federal ambient water quality criteria (AWQCs), Commonwealth 

of Virginia water quality standards (VWQSs) and sediment screening values (SSVs). Exceedences 

of applicable criteria and/or standards resulted in the retention of the chemical as a COPC. 

In addition to data comparisons to the aforementioned criteria and standards, the following were also 

evaluated: prevalence (frequencies of detection), detected chemicals in associated blanks, and site 

history. Also, since toxicity data are unavailable for essential nutrients such as calcium, sodium, 

potassium, and magnesium, these elements were not retained in the risk screening. The following 

section discusses these criteria and methodologies in greater detail. 

6.1.1 COPC Selection Criteria 

USEPA Region III COC Screening Concentr& - Risk-Based COC Screening Concentrations 

(COC screening concentrations) were derived by USEPA Region III in January of 1993, and 

provided in tabular format to support selection of COPCs and address two major limitations in the 

COPC selection process presented in RAGS. First, using COC screening concentrations prioritizes 

chemical toxicity and focuses the risk assessment on those COPCs and potential exposure routes. 

Second, using the COC screening concentrations provides an absolute comparison of potential risks 

associated with the presence of a COPC in a given medium. 

COC screening concentrations were derived using conservative USEPA promulgated default values 

and the most recent toxicological criteria available. COC screening concentrations for potentially 

carcinogenic and noncarcinogenic chemicals were individually derived based on a target incremental 

lifetime cancer risk (ICR) of 1 x 1 O-O6 and a target hazard quotient (HQ) of 0.1, respectively. For 

potential carcinogens, the toxicity criteria applicable to the derivation of COC screening 

concentrations are chronic oral and inhalation cancer slope factors; for noncarcinogens, they are oral 

and inhalation reference doses. These toxicity criteria are subject to change as more updated 

information and results from the most recent toxicologicaYepidemiologica1 studies become 

available. Therefore, the use of toxicity criteria in the derivation of COC screening concentrations 

requires that the screening concentrations be updated periodically to reflect changes in the toxicity 

criteria. 
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In March of 1994, the USEPA Region III published a second COC Screening Table (COC values) 

which were also based on an ICR of 1 x 1 O* and a target HQ of 0.1. Subsequent publications of the 

table (i.e., Risk-Based Concentrations [RBCs]) have included an ICR of 1 x 1 O-O6 but an HQ of 1 .O, 

rather than 0.1. However, since the RBCs are derived using similar equations and USEPA 

promulgated default exposure assumptions that were used to derive the original set of COC 

screening concentrations (USEPA, 1993) and COC values (USEPA, 1994a), updated COC values 

can be obtained by using the carcinogenic RBCs issued semi-annually by USEPA Region III and 

dividing the accompanying noncarcinogenic RBCs by a factor of 10. An updated set of COC values 

can, therefore, be obtained each time the RBC Tables are updated. The COC values used in this 

baseline RA were derived from the RBC values issued by the USEPA Region III on March 7, 1995 

(USEPA, 1995~). 

If the maximum detected concentration of a detected constituent in a soil or groundwater sample 

exceeded the corresponding COC value, that compound was retained as a COPC for further 

evaluation in the risk screening. If the maximum detected concentration was less than the COC 

value, that compound was eliminated from further consideration. However, in accordance with the 

SCCRBS guidelines, chemicals may have been reincluded as COPCs if certain conditions existed 

which warranted chemical reinclusion such as the potential for bioaccumulation or other 

Commonwealth and Federal criteria exceedences. 

Federal Maw~mum Contaminant Levels (MCL@ and Virginia Primary Maximum Contaminant Levels 

(PMCLQ - MCLs and PMCLs are enforceable standards for public water supplies promulgated 

under the Federal Safe Drinking Water Act and by the Commonwealth of Virginia, respectively, and 

are designed for the protection of human health. MCLs have been adopted as enforceable standards 

for public drinking water systems, and apply to drinking water supplies consumed by a minimum 

of 25 persons. They have been developed for the prevention of human health effects associated with 

lifetime exposure (70 year lifetime) of an average adult (70 kg) consuming 2 liters of water per day. 

MCLs also consider the technical and economic feasibility of removing the constituent from a public 

water supply (USEPA, 1995a). 

Federal Ambient Water Oualitu Criteria fA W&s) - The AWQCs are values published and updated 

periodically by the United States Environmental Protection Agency (USEPA, 1990). They are not 

promulgated standards; therefore, they do not have regulatory impact. The criteria were created to 
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present scientific data and guidance on the environmental effects of pollutants and can be used to 

derive regulatory requirements based on considerations of water quality impacts (USEPA, 1990). 

In this risk screening process, the AWQCs are used in the ecological risk screening. There are four 

categories grouped under the AWQCs that apply specifically to the protection of aquatic organisms. 

These four categories include freshwater acute, freshwater chronic, saltwater acute, and saltwater 

chronic. For the purposes of this SSP, the surface water analytical data from SSAs 1 and 15 were 

evaluated against appropriate freshwater acute and freshwater chronic values. The surface water 

analytical data from SSA 7 was evaluated against saltwater acute and saltwater chronic values. 

There was no surface water data for SSA 6. 

Virginia Water Oualitv Standards @WOSsl - The Virginia State Water Control Board has 

promulgated Virginia Water Quality Standards (VWQSs) (VASWCB, 1992). These VWQS meet 

the requirements of both Federal and State law and are enforceable regulations. VWQS are used to 

evaluate the water quality in Virginia. 

Sediment Screening Values fSSV&) - SSVs are values used to evaluate the potential for chemical 

constituents in sediment to cause adverse biological effects (Long et al, 1995). This screening 

method was developed through evaluation of biological effects data for aquatic (marine and 

freshwater) organisms that were obtained through equilibrium partitioning calculations, 

spiked-sediment bioassays, and concurrent biological and chemical field surveys. For each 

constituent having sufficient data available, the concentrations causing adverse biological effects 

were arrayed and the lower 10 percentile (called an Effects Range-Low, or ER-L) and the median, 

or 50th percentile (called an Effects Range-Median, or ER-M) were determined. If contaminant 

concentrations are below the ER-L then conditions exist in which effects would rarely be observed. 

Concentrations equal to and exceeding the ER-L but below the ER-M, represent a possible-effects 

range within which effects would occasionally occur. If contaminant concentrations are above the 

ER-M, adverse effects on the biota are considered probable. Those chemicals exceeding their 

corresponding toxicity data, standards, or criteria will be retained as ecological COPCs. 

Blank Concentrations - If a chemical is detected in both the environmental sample and a blank 

sample, it may not be retained as a COPC in accordance with RAGS depending on the concentration 

of the chemical in the media. Therefore, blank data were compared with results from environmental 
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samples. If the blanks contained detectable results for common laboratory contaminants 

(i.e., acetone, 2-butanone, methylene, chloride, toluene, and phthalate esters), environmental sample 

results were considered as positive results only if they exceed 10 times the maximum amount 

detected in the associated blank. If the chemical detected in the blank(s) is not a common laboratory 

contaminant, environmental sample results were considered as positive results only if they exceeded 

five times the maximum amount detected in the associated blank(s). Furthermore, the elimination 

of an environmental sample result would directly correlate to a reduction in the prevalence of the 

contaminant in that media. 

When assessing soil and sediment concentrations, the Contract Required Quantitation Limits 

(CRQLs) and percent moisture are accounted for in order to correlate solid and aqueous quantitation 

limits. For example, when assessing semivolatile, pesticide, PCB, and nitramine contaminants the 

CRQL for solid samples is 33 to 66 times (depending on the contaminant) that of the aqueous 

samples; this correction is not necessary for the evaluation of volatile COPCs. Therefore, in order 

to assess contaminant levels in solid samples using an aqueous blank concentration, the 

concentration was multiplied by 5 or 10 (noncommon or common laboratory contaminants, 

respectively) and then multiplied by 33 to correct for the variance in the CRQL. Accounting for 

multipliers greater than 33 or the percent moisture was not necessary for this data set. Associated 

blanks for SSAs 1, 6, 7, and 15 included trip blanks and rinsate blanks. Table 5-l provides a 

summary of the maximum detected blank data and the concentrations used for comparison to 

environmental sample results. 

The aforementioned methodologies for evaluating blanks are usually implemented during third party 

analytical data validation prior to the selection of COPCs in the risk assessment. 

Prevalence - The prevalence of a chemical in an environmental medium can be described by the 

frequency and concentration with which it is detected. A detection frequency greater than, or equal 

to 5 percent (e.g., 1 positive detection in 20 samples) was considered the minimum criteria for the 

selection of COPCs in data sets comprised of 20 or more samples. Data sets with fewer than 

20 samples were evaluated for any positive detections to determine whether the chemical should be 

included as a COPC (USEPA, 1989). Furthermore, chemicals may be eliminated from consideration 

as COPCs if their frequency of detection is less than five percent; are not site/SSA-related; are not 
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considered to be degradation products of site/SSA-related contamination; and are not present as a 

“hot spot.” 

6.1.2 Selection of COPCs 

Four environmental media (soil, groundwater, surface water, and sediment) were investigated at 

SSAs 1, 7 and 15. Only soil and groundwater were investigated at SSA 6. The selection of soil 

COPCs was stratified to include the surface soil (0- to 6-inches bgs) and the subsurface soil (greater 

than 6-inches bgs to the water table); each of these two intervals was evaluated individually. 

Prior to the selection of inorganic groundwater COPCs, a comparison between the filtered and 

unfiltered samples was conducted. Groundwater samples obtained using temporary piezometer 

techniques would likely contain high suspended solids, therefore, filtered (dissolved) inorganic 

results were compared to unfiltered (total) results to determine whether a COPC is associated with 

groundwater or is present as a result of suspended solids. If an inorganic COPC was detected in the 

unfiltered groundwater sample and was not detected in the filtered groundwater sample, it was 

assumed that the presence of the COPC was likely due to the presence of suspended solids and the 

chemical may not have been retained for further evaluation. However, if unfiltered analytical results 

were significant enough to warrant further consideration and cannot be eliminated as a COPC by a 

comparison to filtered results, they would likely be included as COPCs regardless of the filtered 

sample results. 

Tables 6-l through 6-20 present data and COPC selection summaries for all investigated 

environmental media. Each table presents ranges of detected concentrations, frequencies of 

detection, comparisons of sample concentrations with appropriate criteria/standards, frequencies 

of exceedences of appropriate criteria/standards, and the selection of COPCs based on the previously 

mentioned information. Information is presented in these tables only for those constituents detected 

at least once, in the medium of interest. 

The following paragraphs present the rationale for selection of COPCs. Sample locations, analytical 

results, and corresponding figures are presented in Section 5.0. In discussions below, frequencies 

of detection are provided in parentheses as the number of detected concentrations over the total 

number of samples analyzed. 
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6.1.2.1 SSA 1 

COPCs were identified in surface soil, subsurface soil, groundwater (unfiltered and filtered), surface 

water, and sediment investigated at SSA 1. Tables 6- 1 through 6-5 present data and COPC selection 

summaries for each of the aforementioned environmental media. Discussions of the selection of 

COPCs for each medium in SSA 1 are provided in the following subsections. 

$urface Soil 

Table 6- 1 presents the data and COPC selection summary for the surface soil samples collected from 

SSA 1. VOCs, SVOCs, pesticides, nitramine compounds and inorganics were detected in the SSA 1 

surface soils. 

VOCs were not retained as surface soil COPCs since detected concentrations did not exceed their 

corresponding COC screening levels. 

The SVOCs benzo(a)anthracene (19/64), benzo(b)fluoranthene (27/64), benzo(k)fluoranthene 

(30/64), benzo(a)pyrene (27/64), indeno( 1,2,3-cd)pyrene (19/64), and dibenz(a,h)anthracene (14/64) 

were retained as COPCs since their concentrations exceeded their corresponding COC values. 

Three pesticides, dieldrin (2/64), 4,4’-DDE (l/64), and 4,4’-DDT (3/64) were detected in the surface 

soil at SSA 1. DDE and DDT did not exceed their corresponding COC value and were not retained 

as COPCs. Dieldrin did exceed its corresponding COC value but was detected at a frequency less 

than 5%, and was not detected in any other environmental media at SSA 1. Therefore, it was not 

retained as a surface soil COPC at SSA 1. 

Four nitramines, 1,3-dinitrotoluene (l/64), 2,4,6-trinitrotoluene (5/64), 2,4-dinitrotoluene (l/64), and 

1,3,5-trinitrobenzene (4/64) were detected in the surface soils at SSA 1. However, only 1,3,5- 

trinitrobenzene (4/64) was retained as a COPC since its concentration exceeded its corresponding 

COC value. 
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Aluminum (64/64), arsenic (36/64), beryllium (42/64), cadmium (6/64), lead (60/64), and 

manganese (64/64) were detected at concentrations exceeding their respective COC values, and 

therefore, were retained as surface soil COPCs for SSA 1. 

Subsuryface Soil 

Table 6-2 presents the data and COPC selection summary for the subsurface soil samples collected 

from SSA 1. VOCs, SVOCs, pesticides, Aroclor- 1260, nitramine compounds, and inorganics were 

detected in the SSA 1 subsurface soils. VOCs, pesticides, Aroclor- 1260, and nitramine compounds 

were not retained as subsurface soil COPCs since detected concentrations did not exceed their 

corresponding COC screening levels. 

The SVOCs benzo(a)anthracene (10/39), benzo(b)fluoranthene (g/39), benzo(k)fluoranthene (10/39), 

benzo(a)pyrene (10/39), indeno( 1,2,3cd)pyrene (9/39), and dibenzo(a,h)anthracene (4/39) were 

retained as COPCs since their concentrations exceeded their corresponding COC values. 

Aluminum (39/39), arsenic (36/39), beryllium (3 l/39), manganese (38/39) and thallium (5/39) were 

detected at concentrations exceeding their respective COC values, and therefore, were retained as 

subsurface soil COPCs for SSA 1. 

Table 6-3 presents the data and human health COPC selection summary for groundwater samples 

collected at SSA 1. Only the VOC chloroform, nitramine compounds, and unfiltered (total) and 

filtered (dissolved) inorganics were detected in the groundwater samples. 

Chloroform (l/10) was the only VOC detected in the SSA 1 groundwater samples. The 

concentration of chloroform (0.65) exceeded the corresponding COC value; however, the chloroform 

concentration did not exceed five times the maximum concentration detected in associated blank(s) 

and was therefore, not retained as a groundwater COPC (refer to Table 5- 1). 

2,4,6-Trinitrotoluene (MO), 4-amino-2,6-dinitrotoluene (MO), and RDX (3/10) were detected at 

concentrations exceeding their respective COC values. As a result, these compounds were retained 

as groundwater COPCs for SSA 1. 
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Concentrations of unfiltered aluminum (1 O/10), barium (1 O/l 0), cadmium (MO), manganese 

(lo/lo), and vanadium (900) exceeded corresponding tapwater COC values and were retained as 

inorganic COPCs for SSA 1. Unfiltered antimony (2/6), arsenic (9/l 0), beryllium (1 O/l 0), 

chromium (9/10), lead (g/10), and nickel (9/10) also were detected at concentrations exceeding 

available standards and criteria; however, the presence of these inorganics may be due to suspended 

solids since they were not detected in the filtered groundwater samples. Therefore, these unfiltered 

inorganics were not retained as COPCs. Detected concentrations of dissolved manganese (S/IO) and 

thallium (4/10) also were retained as groundwater COPCs since they exceeded corresponding 

standards and criteria. 

Surface Water 

Table 6-4 presents the data and ecological chemicals of concern (ECOCs) selection summary for 

surface water samples collected from SSA 1. Only 4-amino-2,6-dinitrotoluene, 2,4,6-trinitrotoluene, 

and inorganics were detected in the surface water samples. Neither of the nitrotoluene compounds, 

which were each detected in one out of five samples analyzed, were retained as surface water 

ECOCs since they were detected at concentrations less than available standards and criteria. 

Of the inorganics detected in the surface water samples, cadmium (l/5), chromium (5/5), copper 

(5/5), iron (5/5), lead (5/5), mercury (3/5), and zinc (515) were retained as surface water COPCs in 

SSA 1 since they were detected at concentrations exceeding available standards and criteria. 

Table 6-5 presents the data and ECOC selection summary for sediment samples collected from 

SSA 1. Only SVOCs, pesticides, and inorganics were detected in the sediment samples. Of these 

constituents, only benzo(b)fluoranthene (2/9), 4,4,‘-DDT (2/g), and mercury (l/9) were retained as 

sediment ECOCs since they were detected at concentrations exceeding their respective ER-Ls. 

6.1.2.2 SSA 6 

COPCs were identified in surface soil, subsurface soil, and groundwater (unfiltered and filtered) 

samples collected at SSA 6. Tables 6-6 through 6-9 present data and COPC selection summaries 
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for all environmental media investigated at SSA 6. Discussions of the selection of COPCs for each 

medium in SSA 6 are provided in the following subsections. 

Surface Soil 

Table 6-6 presents the data and COPC selection summary for surface soil samples collected from 

SSA 6. VOCs, SVOCs, pesticides, Aroclor-1254, and inorganics were detected in SSA 6 surface 

soil. 

None of the detected VOCs were retained as surface soil COPCs since detected concentrations did 

not exceed the corresponding COC values. Of the SVOCs detected, only one potentially 

carcinogenic PAH compound, benzo(a)pyrene (5/3 1), was retained as a surface soil COPC since four 

of the five detected concentrations exceeded the corresponding COC value. One detected 

concentration of alpha-chlordane (3/3 l), dieldrin (313 l), gamma-chlordane (3/3 l), and Aroclor- 1254 

(l/3 1) exceeded the respective COC values. Due to these exceedences, alpha-chlordane, dieldrin, 

and gamma-chlordane were retained as surface soil COPCs in SSA 6. Though detected at a 

concentration exceeding its respective COC value, Aroclor-1254 was detected at a frequency of less 

than 5 percent and not retained as a COPC. However, since past activities at SSA 6 included the 

storage of PCB-coated cables, Aroclor-1254 was reincluded as a COPC. 

Aluminum (3 l/3 l), antimony (3/3 l), arsenic (3 l/3 1), beryllium (3 l/3 l), cadmium (16/3 l), 

manganese (3 l/31), and mercury (4/3 1) also were detected at concentrations exceeding their 

respective COC values, and therefore, were retained as surface soil COPCs for SSA 6. 

Subsurface Soil - Soil Borings 

Table 6-7 presents the data and human health COPC selection summary for subsurface soil samples 

collected from soil borings at SSA 6. VOCs, SVOCs, nitramine compounds, pesticides, and 

inorganics were detected in SSA 6 subsurface soil. 

VOCs, SVOCs, and pesticides were not retained as subsurface soil COPCs since detected 

concentrations did not exceed the corresponding residential COC values (PCBs were not detected 

at SSA 6). 
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One nitramine compound, 1,3,5-trinitrobenzene, was retained as a COPC since detected 

concentrations exceeded the corresponding COC value. 

Aluminum (42/42), antimony (2/30), arsenic (42/42), beryllium (3 l/42), manganese (42/42), 

mercury (6/42), thallium (2/42), and vanadium (42/42) were detected at concentrations exceeding 

their respective COC values and were retained as subsurface soil COPCs for SSA 6. 

Suhqface Soil - Test P&x 

Table 6-8 presents the data and COPC selection summary for subsurface soils collected from the test 

pits at SSA 6. VOCs, SVOCs, pesticides, PCBs, nitramine compounds, and inorganics were 

detected in SSA 6 subsurface soil from the test pits. 

VOCs and SVOCs were not retained as subsurface soil COPCs since detected concentrations did not 

exceed the corresponding COC values. 

Of the pesticides detected, dieldrin (2/l 7) and alpha-chlordane (2/17) were retained as subsurface 

soil COPCs since detected concentrations exceeded their corresponding COC values. 

One nitramine compound, 1,3,5-trinitrobenzene (l/l 7), was retained as a subsurface soil COPC since 

its concentration exceeded its COC value. 

Aluminum (17/17), arsenic (17/17), beryllium (10/17), cadmium (7/17), and manganese (17/17) also 

were detected at concentrations exceeding their respective COC values, and therefore were retained 

as subsurface soil COPCs from the test pits for SSA 6. 

Groundwater 

Table 6-9 presents the data and COPC selection summary for groundwater samples collected at 

SSA 6. VOCs, nitramine compounds, pesticides, and unfiltered and filtered inorganics were 

detected in the groundwater samples. 
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Ethylbenzene (l/l l), cis-1,2-dichloroethene (3/l l), and trichloroethene (l/l 1) were the only VOCs 

detected in the SSA 6 groundwater samples. The concentration of cis- 1,2-dichloroethene exceeded 

the corresponding COC value; therefore, this VOC was retained as a groundwater COPC. 

Neither of the two detected pesticides, beta-BHC (l/l 1) or delta-BHC (2/l l), were retained as 

groundwater COPCs since their concentrations did not exceed COC values or other applicable 

standards and criteria. 

2,4,6-Trinitrotoluene (l/l l), 4-amino-2,6-dinitrotoluene (l/l l), and nitrobenzene (l/l 1) were 

detected in the SSA 6 groundwater samples; however, only the detected concentration of 

nitrobenzene exceeded its respective COC value. As a result, nitrobenzene was retained as a 

groundwater COPC for SSA 6. 

Concentrations of unfiltered aluminum (1 l/l 1), arsenic (1 l/l l), barium (1 l/l 1), beryllium (1 O/l l), 

cadmium (5/l l), chromium (1 l/l l), lead (1 l/l l), manganese (1 l/l l), nickel (1 l/l l), and vanadium 

(1 l/l 1) exceeded corresponding tapwater COC values and were retained as inorganic COPCs for 

SSA 6. Unfiltered antimony (6/10) and selenium (5/11) also were detected at concentrations 

exceeding available standards and criteria; however, the presence of these inorganics may be due 

to suspended solids since they were not detected in the filtered groundwater samples. Therefore, 

unfiltered antimony and selenium were not retained as groundwater COPCs. Detected 

concentrations of dissolved beryllium (6/l 1) and manganese (1 l/l 1) exceeded their respective COC 

screening levels, and detected concentrations of dissolved thallium (2/l 1) exceeded the Federal 

MCL and the COC value. Therefore, dissolved beryllium, manganese, and thallium also were 

retained as groundwater COPCs for SSA 6. 

6.1.2.3 SSA 7 

Organic and/or inorganic constituents were detected in surface soil, subsurface soil, groundwater 

(unfiltered and filtered), surface water, and sediment investigated at SSA 7. Tables 6-10 through 

6-l 5 present data and COPC selection summaries for all environmental media investigated at SSA 7. 

Discussions of the selection of COPCs for each medium in SSA 7 are provided in the following 

subsections. 
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Suy face Soil 

Table 6- 10 presents the data and human health COPC selection summary for surface soil samples 

collected from SSA 7. VOCs, SVOCs, pesticides, and inorganics were detected in SSA 7 surface 

soil. Of the detected VOCs and pesticides, none were retained as surface soil COPCs since their 

detected concentrations did not exceed the corresponding COC values. 

Of the SVOCs detected in SSA 7 surface soil, only the maximum detected concentration of the 

potentially carcinogenic PAH, benzo(a)pyrene (2/5), exceeded the corresponding COC value. 

Therefore, benzo(a)pyrene was retained as a surface soil COPC for SSA 7. 

Aluminum (5/5), arsenic (5/5), beryllium (5/5), and manganese (5/5) also were detected at 

concentrations exceeding their respective COC values, and therefore, were retained as surface soil 

COPCs for SSA 7. 

Subsurface Soil - Soil Boriw 

Table 6- 11 presents the data and human health COPC selection summary for subsurface soil samples 

collected from SSA 7 soil borings. Methylene chloride (a common volatile organic laboratory 

contaminant), SVOCs, pesticides, Aroclor- 1260, nitramine compounds, and inorganics were 

detected in SSA 7 subsurface soil. Of the detected organics, only Aroclor-1260 was retained as a 

subsurface soil COPC since detected concentrations exceeded its corresponding COC value. 

Aluminum (27/27), antimony (l/20), arsenic (26/27), beryllium (26/27), manganese (27/27), and 

thallium (5/27) were detected at concentrations exceeding their respective COC values, and 

therefore, were retained as subsurface soil COPCs for SSA 7. 

Subsurface So ‘1 z - Tes t Pi& 

Table 6- 12 presents the data and COPC selection summary for the subsurface soil samples collected 

from the test pits at SSA 7. VOCs, SVOCs, pesticides, Aroclor- 1260, nitramine compounds, and 

inorganics were detected in the SSA 7 subsurface soils from the test pits. VOCs, SVOCs, pesticides, 

and 2,4,6-trinitrotoluene were not retained as subsurface soil COPCs since detected concentrations 

did not exceed their corresponding COC values. 
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Aroclor-1260 (l/7) was retained as a COPC since its concentration exceeded its corresponding COC 

value. 

Aluminum (7/7), arsenic (7/7), beryllium (4/7) and manganese (7/7) also were detected at 

concentrations exceeding their respective COC values, and therefore, were retained as subsurface 

soil COPCs for the test pits at SSA 7. 

Groundwater 

Table 6-13 presents the data and human health COPC selection summary for groundwater samples 

collected at SSA 7. VOCs, SVOCs, pesticides, nitramine compounds, and unfiltered and dissolved 

inorganics were detected in the groundwater samples. 

Of the VOCs detected in the SSA 7 groundwater samples, 1,1-dichloroethene (4/7) and 

1,1, I-trichloroethane (5/7) were the only VOCs retained as COPCs since their detected 

concentrations exceeded corresponding COC values, as well as Federal MCLs and Commonwealth 

of Virginia PMCLs. 

Carbazole (l/7) was the only SVOC retained as a groundwater COPC for SSA 7 since its detected 

concentration exceeded the corresponding COC value. 

Four pesticides, aldrin (l/6), alpha-BHC (l/6), delta-BHC, (l/6), and dieldrin (l/6) were detected 

in the groundwater samples collected from SSA 7 monitoring well locations. Of these four 

pesticides, the detected concentrations of aldrin, alpha-BHC, and dieldrin exceeded corresponding 

COC values. Therefore, these compounds were retained as groundwater COPCs for SSA 7. 

Of the nitramine compounds analyzed in the groundwater samples collected from SSA 7, only the 

nitroaromatic compound, HMX (3/7), and the nitramine compound, RDX (3/7), were detected. 

However, only RDX was retained as a COPC since all three detected concentrations of this 

compound exceeded its respective COC value. 

Concentrations of unfiltered aluminum (7/7), antimony (7/7), arsenic (7/7), barium (7/7), copper 

(7/7), manganese (7/7), nickel (7/7), thallium (6/7), vanadium (7/7), and zinc (7/7) exceeded 
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corresponding tapwater COC values and MCLs. Therefore, these inorganics were retained as 

COPCs for SSA 7. Unfiltered beryllium (7/7), cadmium (6/7), chromium (7/7), lead (7/7), and 

selenium (6/7) also were detected at concentrations exceeding available standards and criteria; 

however, the presence of these inorganics may be due to suspended solids since they were not 

detected in the filtered groundwater samples. Therefore, these unfiltered inorganics were not 

retained as groundwater COPCs. Detected concentrations of dissolved antimony (l/7), arsenic (l/7), 

manganese (6/7), and thallium (5/7) exceeded their respective COC value and/or Federal MCLs. 

Therefore, dissolved antimony, arsenic, manganese, and thallium also were retained as groundwater 

COPCs at SSA 7. 

Table 6- 14 presents the data and ECOC selection summary for surface water samples collected from 

SSA 7. Only inorganics were detected in the surface water samples. None of the detected 

concentrations of inorganics exceeded corresponding AWQCs or VWQSs; therefore, no constituents 

were retained as surface water ECOCs for SSA 7. 
- 

Table 6- 15 presents the data and ECOC selection summary for sediment samples collected from 

SSA 7. Only SVOCs and inorganics were detected in the sediment samples. Of these constituents, 

only benzo(k)fluoranthene (l/9), arsenic (9/9), and nickel (9/9) were retained as ECOCs in SSA 7 

sediment since they were detected at concentrations exceeding their respective ER-Ls. 

6.1.2.4 SSA 15 

Organic and/or inorganic constituents were detected in surface soil, subsurface soil, groundwater 

(unfiltered and filtered), surface water, and sediment investigated at SSA 15. Tables 6-16 

through 6-20 present data and COPC selection summaries for all environmental media investigated 

at SSA 15. Discussions of the selection of COPCs for each medium in SSA 15 are provided in the 

following subsections. 
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Surface Soil 

Table 6- 16 presents the data and human health COPC selection summary for surface soil samples 

collected from SSA 15. SVOCs, pesticides, and inorganics were detected in SSA 15 surface soil. 

SVOCs and pesticides were not retained as surface soil COPCs since their detected concentrations 

did not exceed the corresponding COC values. 

Antimony (l/6), arsenic (6/6), beryllium (6/6), and manganese (6/6) were detected at concentrations 

exceeding their respective COC values. Therefore, these inorganics were retained as surface soil 

COPCs at SSA 15. 

Subsurface Soil 

Table 6- 17 presents the data and human health COPC selection summary for subsurface soil samples 

collected from SSA 15. Methylene chloride and acetone (two common volatile organic laboratory 

contaminants), SVOCs, pesticides, and inorganics were detected in SSA 15 subsurface soil. 

Detected organic compounds were not retained as subsurface soil COPCs because detected 

concentrations did not exceed the corresponding residential COC values. 

Aluminum (13/13), antimony (4/l 3), arsenic (13/13), beryllium (13/13), manganese (13/13), and 

thallium (l/13) were detected at concentrations exceeding their respective COC values, and 

therefore, were retained as subsurface soil COPCs for SSA 15. 

Groundwater 

Table 6- 18 presents the data and human health COPC selection summary for groundwater samples 

collected at SSA 15. VOCs, pesticides, and unfiltered and dissolved inorganics were detected in the 

groundwater samples. 

Of the VOCs detected in the SSA 15 groundwater samples, 1,1-dichloroethene 0.65 pg/L (l/5), 

bromodichloromethane 0.5J pg/L (l/5), chloroform 4 J.&L (4/5), and trichloroethene 7 pg/L (l/5) 

were detected at concentrations which exceeded corresponding COC values or other applicable 

criteria or standards. Of these four constituents only 1 ,l-dichloroethene and trichloroethene were 
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retained as COPCs, since bromodichloromethane and chloroform did not exceed five times the 

maximum concentration detected in associated blank(s) (refer to Table 5- 1). 

Four pesticides, beta-BHC (l/5), 4,4’-DDD (2/5), 4,4’-DDE (2/5), and 4,4’-DDT (2/5) were detected 

in the groundwater samples collected from SSA 15. Of these four pesticides, only detected 

concentrations of beta-BHC and 4,4’-DDT exceeded corresponding COC values or other applicable 

standards and criteria. Therefore, these compounds were retained as groundwater COPCs for 

SSA 15. 

Concentrations of unfiltered barium (5/5), chromium (5/5), nickel (5/5), and vanadium (5/5) 

exceeded corresponding tapwater COC values and/or other applicable standards or criteria. 

Therefore, these inorganics were retained as COPCs for SSA 15. Unfiltered aluminum (5/5), 

antimony (3/5), arsenic (5/5), cadmium (l/5), lead (5/5), thallium (4/5), and vanadium (515) also 

were detected at concentrations exceeding available standards and criteria; however, the presence 

of these inorganics may have been due to sedimentation since they were not detected in the filtered 

groundwater samples. Therefore, these unfiltered inorganics were not retained as groundwater 

COPCs. Detected concentrations of dissolved manganese (515) exceeded the corresponding COC 

value. Therefore, dissolved manganese also was retained as a groundwater COPC for SSA 15. 

Surface Water 

Table 6- 19 presents the data and ECOC selection summary for surface water samples collected from 

SSA 15. Five VOCs, 1, I-dichloroethene (l/3), l,l-dichloroethane (l/3), trichlorethene (2/3), vinyl 

chloride (l/3), and cis-1,2-dichloroethene (2/3) were detected in surface water samples. l,l- 

Dichloroethene and trichloroethene were also detected in the SSA 15 groundwater water samples 

at concentrations exceeding the corresponding COC values or other applicable criteria or standards. 

Therefore, each of the volatile constituents detected in surface water samples, (all considered to be 

degradation products of trichloroethene), were retained as surface water COPCs. Of the detected 

inorganic compounds, none exceeded corresponding AWQCs or VWQSs; therefore, no inorganic 

constituents were retained as surface water ECOCs for SSA 15. 
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Sediment 

Table 6-20 presents the data and ECOC selection summary for sediment samples collected from 

SSA 15. VOCs, SVOCs, pesticides, and inorganics were detected in the sediment samples. Of these 

constituents, only 4,4’-DDD (5/5), 4,4’-DDE (5/5), 4,4’-DDT (5/5), alpha-chlordane (4/5), 

gamma-chlordane (4/5), and mercury (3/5) were retained as sediment ECOCs for SSA 15 since they 

were detected at concentrations exceeding their respective ER-Ls. Trichloroethene (2/5) was 

reincluded as a COPC due to its carcinogenicity and its presence in sediment at SSA 15. 

6.1.2.5 Summarv 

The following paragraphs summarize by media the COPCs and ECOCs selected for quantitative 

evaluation at each SSA. Italicized COPC or ECOC names indicate that detected concentrations fall 

within the range of background concentrations as presented in the Final Summary of Background 

Constituent Concentrations and Characterization of the Biotic Community from the York River 

Drainage Basin (Baker, 1995). Because surface water bodies at SSA 1 and SSA 15 are intermittent 

in nature and frequently go dry, comparisons to available background freshwater creek data was not 

considered appropriate. 

. Surface Sol! COPCs: Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene 

Benzo(a)pyrene, Indeno (1,2,3-cd)pyrene, Dibenz(a,h)anthracene, 1,3,5&nitrobenzene, aluminum, 

arsenic, beryllium, cadmium, lead, and manganese. 

Subsurface Soil COPQ: Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, 

Benzo(a)pyrene, Indeno( 1,2,3-cd)pyrene, Dibenzo(a,h)anthracene, Aluminum, Arsenic, Beryllium, 

Manganese, and Thallium. 

Groundwater COPCs: 2,4,6-Trinitrotoluene, 4-Amino-2,6-Dinitrotoluene, RDX, Aluminum, 

Barium, Cadmium, Manganese, Vanadium, Dissolved Manganese, and Dissolved Thallium. 

Surface Water ECOCs: Cadmium, Chromium, Copper, Iron, Lead, Mercury, and Zinc. 
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drment ECOCs: Benzo(b)fluoranthene, 4,4’-DDT, and Mercury. 

SSA 6 

. 
Surlface Sod COPC s: Benzo(a)pyrene, alpha-Chlordane, Dieldrin, gamma-Chlordane, 

Aroclor- 1254, Aluminum, Antimony, Arsenic, Beryllium, Cadmium, Manganese, and Mercury. 

. . 
Subsqti= Soil COK’s - Sod Bores : 1,3,5-Trinitrobenzene, Aluminum, Antimony, Arsenic, 

Beryllium, Manganese, Mercury, Thallium, Vanadium. 

. 
Subs&ce Sod COPCs - Test Pits: Dieldrin, alpha-Chlordane, Aroclor- 1254, Aroclor-1260, 

1,3,5-Trinitrobenzene, Aluminum, Arsenic, Beryllium, Cadmium, and Manganese. 

Groundwater COPCs: cis- 1,2-Dichloroethene, Nitrobenzene, Aluminum, Arsenic, Barium, 

Beryllium, Cadmium, Chromium, Lead, Manganese, Nickel, Vanadium, Dissolved Beryllium, 

Dissolved Manganese, and Dissolved Thallium. 

SSA 

. Surface So11 COPCs: Benzo(a)pyrene, Aluminum, Arsenic, Beryllium, and Manganese. 

$ubsu<face Soil COPCs - Soil Boring: Aroclor- 1260, Aluminum, Antimony, Arsenic, Beryllium, 

Manganese, and Thallium. 

. 
Subsu -face Sod COPCs - Test r Pits: Aroclor- 1260, Aluminum, Arsenic, Beryllium, and Manganese. 

Groun&&r COPCs: 1,l -Dichloroethene, 1, 1,l -Trichloroethane, Carbazole, Aldrin, alpha-BHC, 

Dieldrin, RDX, Aluminum, Antimony, Arsenic, Barium, Copper, Manganese, Nickel, Thallium, 

Vanadium, Zinc, Dissolved Antimony, Dissolved Arsenic, Dissolved Manganese, and Dissolved 

Thallium. 

Surface Water ECOCs: No ECOCs were retained for this medium. 
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t ECOCs: Benzo(k)fluoranthene, Arsenic, and Nickel. 

SSA 15 

. face Sod COPCs : Antimony, Arsenic, Beryllium, and Manganese. 

. 
Subsur_face Sod COPG : Aluminum, Antimony, Arsenic, Beryllium, Manganese, and Thallium. 

ooundwater COPa: 1,1-Dichloroethene, Trichloroethene, beta-BHC, 4,4’-DDT, Barium, 

Chromium, Nickel, Vanadium, and Dissolved Manganese. 

&g&g Water ECOQ: I,1 -Dichloroethene, I,1 -Dichloroethane, Trichloroethene, Vinyl chloride, 

cis- 1,2-Dichloroethene. 

drment ECO& Trichloroethene, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-Chlordane, gamma- 

Chlordane, and Mercury. 

6.2 &osure Assessment 

The exposure assessment identities pathways and routes by which SSA related constituents may 

reach potential receptors. The following four elements were considered to ascertain whether a 

complete exposure pathway was present (USEPA, 1989): 

0 A source and potential mechanism of chemical release 

0 An environmental retention or transport medium 

0 A point of potential human contact with the contaminated medium 

0 An exposure route (e.g., ingestion) at the contact point 

When all four of these components are present, the exposure pathway is considered complete. 

Complete exposure pathways, coupled with specific toxicological information, allow for the 

assessment of potential human health risk. 
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WPNSTA Yorktown, will continue to function as one of the key Naval ordnance installations on the 

East Coast for the foreseeable future. Station housing for enlisted personnel is limited to areas 

around the golf course; Mason Row (senior officers quarters), which overlooks the York River; and 

cottage-style homes scattered throughout the Station. Housing for most enlisted personnel at 

WPNSTA Yorktown is situated in the Skiffes Creek area south of the Station and Highway 143. 

There is currently no Station housing of enlisted personnel at any of the SSAs. 

The Station has been divided by the Navy into three basic land use areas: (1) explosive/ordnance 

storage, (2) ordnance loading/maintenance, and (3) non-explosive and support functions (DON, 

1991). Categorized from an “explosives” standpoint, two general land use types emerge: real estate 

encumbered by the Explosive Safety Quantity Distance (ESQD) arc and that which is not 

encumbered. SSAs 6 and 7 are situated in an area encumbered by the ESQD arc and therefore, 

cannot be developed for Station housing of enlisted personnel. The area also is restricted, and only 

individuals having the proper clearance or Station passes are allowed in the area. Although future 

residential development of any of the SSAs is highly unlikely, future residential exposure to 

potential adult and child receptors was considered for this risk screening. 

6.2.1 Exposure Pathways 

The following paragraphs discuss the exposure pathways considered as part of the risk screening 

conducted for SSAs 1, 6, 7, and 15. Exposure pathways evaluated as part of the risk screening 

process do not consider total site risk or exposure by every possible receptor, human or ecological. 

The conservative nature of the risk screening should account for some of the receptors or pathways 

not considered otherwise. 

6.2.1.1 -ial Human Exposure Pathways 

Potential human exposure pathways, evaluated as part of the risk screening process, are limited to 

those pathways considered int he derivation of USEPA Region III RBC values. USEPA Region III 

RJ3C values consider the age adjusted ingestion of COPCs in soils and groundwaters by future 

potential residents. 

6-21 



Currently, human exposure to COPCs is limited to Station personnel who may, during the course 

of daily work assignments, contact affected soils by accidental ingestion and dermal exposure 

pathways. Current human exposure to COPCs in groundwater is negligible because groundwater 

at the Station is not used for potable purposes. As such, risk screening is a conservative evaluation 

of potential human health risks despite the absence of the dermal exposure pathway component. The 

lack of a dermal exposure component and assessments of other environmental media exposure 

(i.e., dermal contact and accidental ingestion of surface waters/sediments) will be addressed in 

Section 6.7. 

6.2.1.2 Potential Ecolocrical Exnosure Pathwavs 

Potential ecological exposure pathways evaluated as part of the risk screening process are limited 

to aquatic receptors potentially exposed to ECOCs in surface water or sediments. The terrestrial 

component of the risk screening process will be addressed qualitatively because modeling is required 

to derive a dose, to which, a terrestrial receptor could be exposed. The lack of a quantitative 

terrestrial component will be addressed in the uncertainties section of this document. Because water 

bodies at SSA 1 and SSA 15 are intermittent in nature, and do not sustain edible fish populations, 

affects such as uptake were not evaluated. 

6.3 Toxicity Assessment 

The purpose of this section is to identify the potential human health and ecological effects associated 

with potential exposure to the COPCs. A toxicological evaluation characterizes the inherent toxicity 

of a compound. It consists of the review of scientific data to determine the nature and extent of the 

potential human health and environmental effects associated with potential exposure to the various 

chemicals. The end product is a collection of toxicological profiles for the COPCs. These 

toxicological profiles provide the qualitative weight-of-evidence (WOE) that demonstrate whether 

the COPCs pose any actual or potential human health and ecological effects. The human health and 

ecological toxicological profiles addressing the COPCs at SSAs 1, 6, 7, and 15 are presented in 

Appendices K and L, respectively. Table 6-2 1 presents the weight-of-evidence categories as 

currently defined by USEPA. Table 6-22 contains a summary of RBC values for the COPCs 

identified at SSAs 1,6, 7, and 15. Table 6-23 contains a summary of ER-Ls and AWQCs for 

ECOCs. 
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6.4 Msk Characterization 

For the risk screening, risk characterization consisted of calculating a ratio between the exposure 

point concentration in the appropriate medium and corresponding RBC values, which were taken 

directly from the Region III, March 7, 1995 RBC Table. These values were not divided by a factor 

of 10. For human health, carcinogenic and noncarcinogenic effects were evaluated separately for 

exposure to soil and groundwater. For ecological receptors, ratios were calculated to determine the 

potential effects from exposures to both surface water and sediment. The algorithms were taken 

from the risk screening approach presented in the Final Site Screening Process Guidelines (Baker, 

1994~) and are presented in the following sections. Table 6-22 provides a summary of the RBC 

values, WOE, target organ, and critical effect for each of the COPCs. Table 6-24 provides a 

summary of the AWQCs and ER-Ls for each ECOC. 

6.4.1 Human Health Effects - Carcinogens 

Compounds potentially resulting in carcinogenic effects were evaluated using the following 

equation: 

ICR=C(C,/RBC)x 10-O’ 

Where: 

ICR = Incremental Lifetime Cancer Risk 

c, = The concentration term for a medium (mg/kg, pg/L) 

RBC = Risk-Based Concentration value (mg/kg, ug/L) 

10” = Risk assessment point of departure 

Multiplying the C,JRBC ratio by USEPA’s point of departure risk level, 1 O*, produced a risk value 

for the detected chemical. The ICR values for all COPCs were summed to account for potential 

carcinogenic effects associated with multiple chemical exposures. 

Carcinogenic effects are expressed as incremental lifetime risks while noncarcinogenic effects are 

expressed as hazard indices. Cancer effects are expressed as risk (ICRs) because the expression of 

cancer does not occur immediately after exposure but typically occurs years after the exposure. The 

total ICR value was assessed relative to the USEPA’s generally acceptable target cancer risk range 
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of lo-O4 to lo-O6 (USEPA, 1990). The target risk range represents the range of acceptable human 

health cancer risks considered to be generally acceptable by USEPA. A 1 x lOa ICR value 

corresponds to one potential additional cancer in an exposed population of ten thousand individuals; 

a 1 x lo-O6 ICR value indicates that one potential additional cancer could occur in an exposed 

population of one million individuals. 

6.4.2 Human Health Effects - Noncarcinogens 

Compounds potentially resulting in noncarcinogenic (systemic) effects were evaluated using the 

following equation: 

HQ=C,/RBC 

HI=CHQ 

Where: 
HQ = Hazard Quotient 
c, = The concentration term for a medium (mg/kg, ug/L) 
RBC = Risk-Based Concentration value (mg/kg, pgL) 
HI = Hazard Index 

Noncarcinogenic health effects usually occur subsequent to exposure if a threshold intake level is 

exceeded. Therefore, the Hazard Index (HI) value for each environmental medium was compared 

to unity. An HI that is less than or equal to unity (1 .O) indicates that noncarcinogenic effects are not 

expected to occur subsequent to exposure (USEPA, 1990). An HI value that exceeds unity indicates 

that noncarcinogenic health effects may occur subsequent to exposure. However, since the USEPA 

incorporates uncertainty (“safety”) factors in the derivation of the RBC values to ensure that it is 

well below the dose at which adverse effects might be observed, the expression of adverse effects 

may not be observed even with an HI estimate greater than 1 .O. Risk estimates and hazard indices 

are not intended as a true indication of actual exposure; they are intended to provide decision makers 

with useful information regarding the significance of the observed contamination. 
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6.4.3 Ecological Effects 

Compounds potentially resulting in ecological effects were evaluated using the following equation: 

EQ = C, / (AWQC or ER-L) 

EI=CEQ 

Where: 
EQ = Ecological Quotient 
c, = The concentration term for a medium (mgkg, ug/L) 
AWQC= Ambient Water Quality Criteria (l&L) 
ER-L = Sediment screening value, Effects Range-Low value (mgkg) 
EI = Ecological Index 

The Ecological Index (EI) values for surface water and sediment were compared to unity. An EI less 

than or equal to unity (1 .O) suggests that adverse ecological effects are not expected to occur. An 

EI value that exceeds unity suggests that the potential for adverse ecological effects may exist. 

6.4.4 The Concentration Term (Cm) 

The manner in which environmental data are represented depends on the number of samples and 

sampling locations available for a given area and a given medium. Ninety-fifth percent (95%) Upper 

Confidence Limit (UCL) values for the arithmetic mean were used as exposure point concentrations 

for media based on the following rationale. If the number of samples in a sample set is greater than 

or equal to ten, the 95% UCL is used as the exposure point concentration. This is provided that there 

are no hot spots, and sampling is representative of the entire SSA. If the sample set for a given 

media numbers between five and nine samples, then discretion must be used in selecting the 95% 

UCL or maximum detected concentration. The decision will depend on such things as the size of 

the SSA and/or the type of medium being considered. For sample sets consisting of less than five 

samples, the maximum detected concentration should be used. However, if the 95% UCL exceeded 

the maximum detected concentration of a COPC, the maximum detected concentration of that COPC 

was utilized (USEPA, 1992). 

The following briefly summarizes by SSA the rationale for choosing between the normal 95% UCL 

or maximum detected concentrations: 
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The 95% UCL was used for all media in SSA 1. In the instances where the 95% 

UCL exceeded the maximum detected concentration, the maximum was used. No 

data sets contained less than five samples in SSA 1. 

Exposure point concentrations used in SSA 6 were normal 95% UCL values, or 

maximum values if the UCL was exceeded. All data sets for SSA 6 consist of more 

than ten samples. 

Concentration values used in subsurface soil and sediment for SSA 7 were normal 

95% UCL values, or maximum values if the UCL was exceeded. Concentration 

values used in surface soil, groundwater, and surface water were maximum detected 

concentrations because of the relatively small (less than 5) sample size. 

Exposure point concentrations used in all media except surface water for SSA 15 

were normal 95% UCL values, or maximum values if the UCL was exceeded. The 

maximum detected concentration was used for SSA 15 surface water because of the 

small size of the data set (three samples). 

The 95% UCL was calculated using the following equation (USEPA, 1992): 

95% UCL = i + t(&l) 

Where: 

- 
x = mean 

t = Student t statistic 

s = standard deviation 

n = number of samples 

For results reported as “nondetect” (i.e., results flagged with the following validation qualifiers: U, 

UJ, UL, and UK), a value of one half of the sample-specific detection limit was used to calculate the 

95% UCL. A value of half the detection limit was assigned to nondetects when estimating the 95% 

UCL because the actual value could be between zero and a value just below the detection limit. 

Ninety-five percent UCLs were calculated only for the constituents detected in at least one sample 
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collected from the environmental medium of interest. Estimated concentrations also were used to 

calculate the 95% UCL, such as “J”-qualified (estimated), “L”-qualified (estimated, biased low) and 

“K”-qualified (estimated, biased high) data. Reported concentrations qualified with an “R” 

(rejected) were not used in the statistical evaluation. 

B-qualified data were not used in the derivation of the 95% UCL. 

According to the Region III Modifications to the National Functional Guidelines (NFGs), reported 

organic and inorganic concentrations were evaluated against the available field and laboratory 

blanks. For constituents considered by RAGS to be common laboratory blanks, chemicals were 

qualified “B” if their concentration were less than or equal to 10 times the maximum blank 

concentration. For constituents not considered to be common laboratory contaminants, chemicals 

were qualified “B” if their concentration were less than or equal to 5 times the maximum blank 

concentration. 

6.5 . 
Potential Health and Eco logical Effects 

Table 6-24 and 6-25 present summaries of total human health and ecological risks, respectively, for 

each SSA. Total ICRs and HIS take into account the use of filtered and unfiltered groundwater data. 

Risk values for filtered groundwater are indicated in parentheses. 

6.5.1 SSA 1 - Building 428 and the Teague Road Disposal Area 

Surface soil is the only medium producing an unacceptable lifetime human health cancer risk 

(ILCR = 1.1 x lo-‘) at SSA 1. Contaminants detected in SSA 1 surface soils accounting for more 

than 95 percent of the ILCR value include the cPAHs (benzo(a)pyrene, benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenz(a,h) anthracene, chrysene and indeno( 1,2,3- 

cd)pyrene)) and arsenic. Arsenic accounts for approximately 22 percent of the ILCR and was 

detected in SSA 1 soils at concentrations ranging from 0.19K mg/k to 52.7 L mg/kg (95% UCL 

value for normal distribution of 8.5 1 mgikg). These concentrations fall within the range of station- 

wide surface soil concentrations of 0.46L mg/kg to 63.9 mgikg and could be attributable to 

background conditions. The cPAHs were detected throughout the SSA in areas where concrete 
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rubble, wood pilings, drums, and scrap metal were removed and produced an ILCR value of 

8.1 x 1 Om5, which falls within USEPAs generally acceptable target range (lo-4 to 10-6). 

Groundwater at SSA 1 is the only medium producing a noncarcinogenic hazard indices exceeding 

unity (11 .O using unfiltered analytical data and 1.6 using filtered groundwater data). Elevated HIS 

produced by the presence of manganese (HQ = 8.6), aluminum (HQ = 1.3) and vanadium 

(HQ = 0.45) in unfiltered groundwater samples. 

In filtered groundwater samples only manganese (HQ = 0.3) and thallium (HQ = 1.3) were retained 

as COPCs. Thallium was not detected in unfiltered groundwater samples, but was detected in 4 of 

10 filtered groundwater with concentrations ranging from 4.7K ug/L to 5.4 ug/L. Thallium was not 

detected in filtered background groundwater samples and cannot be attributed to station background 

conditions at this time. 

Total EI values for surface water and sediment in the unnamed stream which bisects the eastern 

portion of SSA 1 were 110 and 3.0, respectively. The EI derived for surface water is elevated 

because of the presence of cadmium (1.9%), chromium (1 S%), lead (30.8%), mercury (23%) and 

iron (34%), in excess of their corresponding freshwater AWQC values. The sediment EE value is 

elevated because of the presence of benzo(b)fluoranthene (34%), 4,4’-DDT (35.3%) and mercury 

(30.7%), in sediment samples exceeding the corresponding ER-L values. 

6.52 SSA 6 - Former Aviation Field and Environs 

SSA 6 subsurface soil (taken from test pits in areas of geophysical anomalies) and unfiltered 

groundwater produce ILCR values which exceed USEPAs generally acceptable target risk range 

(1.9 x 1 OA and 3.8 x lo”, respectively). 

PCB-1254 and PCB-1260 are responsible for approximately 90 percent of the elevated subsurface 

soil ILCR value. Arsenic accounts for approximately 9 percent of the remaining subsurface soil 

ILCR value but falls within the range of station-wide background concentrations. 

The presence of arsenic and beryllium in unfiltered SSA 6 groundwater samples account for 100 

percent of the ILCR value. Arsenic was not detected in filtered groundwater samples which 
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produced an ILCR value of 1.4 x lo-‘. The filtered groundwater ILCR value falls within the 

generally acceptable risk range of 1 Oa to 1 O&. 

Subsurface soils and groundwaters also produce HI values exceeding 1.0. The presence of 

PCB-1254 (HQ = 8.5) and cadmium (HQ = 3.5) account for approximately 96 percent of the 

elevated HI value for soils. The presence of thallium in SSA 6 filtered groundwater produces an HQ 

value of 1.1. Again, thallium was not detected in unfiltered groundwater samples obtained from 

SSA 6. 

Because SSA 6 does not contain a surface water feature and groundwaters at SSA 6 do not 

interconnect with a surface water feature in near proximity, EI values could not be derived for 

SSA 6. 

6.5.3 SSA 7 - Building 373 Rocket Plant/Group 18 Magazines/Main Road Disposal Area 

SSA 7 groundwaters produced ILCR values exceeding USEPAs target risk range of lo4 to 10”. 

Both filtered (ILCR = 3 x 10”) and unfiltered (ILCR = 2.4 x lo‘*) groundwaters 

produced unacceptable ILCR values because of the presence l,l-dichloroethene which produces 

an individual cancer risk of 2.5 x 1 Om3. The presence of l,l-dichloroethene and other chlorinated 

volatile contaminants detected in SSA 7 groundwater appears to be related to the UST near 

Building 373. Groundwaters away from the UST do not appear to be affected by SSA activities. 

HI values exceed 1 .O for surface soils (HI = 1. l), subsurface soils (HI = 1.2, 1.6) and groundwater 

(HI = 11). Surface soils and subsurface soils produced elevated HI values because of aluminum, 

arsenic, and manganese. The concentrations of these elements; however, fall within the range of 

concentrations observed in station-wide background surface and subsurface soil samples. 

The EI value for sediments exceeded unity because of benzo(k)fluoranthene, arsenic, and nickel. 

Nickel concentrations detected in SSA 7 sediment samples were similar to concentrations detected 

in background freshwater/tidal streams in near proximity to WPNSTA Yorktown. Arsenic values 

detected in SSA 7 sediments were only slightly higher than representative background values. 
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ECQCs were not retained in surface water samples obtained at SSA 7; therefore, no EI value could 

be calculated. 

Table 6-25 shows that the total ICRs for the filtered (2.4 x 10”) and unfiltered (3.1 x 10”) 

groundwater scenarios exceed USEPA’s target risk range of 1 x lOA to 1 x 1W6. The 

medium contributing most predominantly to risk was groundwater. For the unfiltered 

groundwater scenario the constituent associated with most risk was arsenic (825 pg/L). For the 

filtered groundwater scenario the constituent contributing most predominantly to risk was 1, l- 

dichloroethene (110 &I). 

6.5.4 SSA 15 - Sewage Treatment Plant #l/Sludge Drying Beds and Discharge Area 

Only subsurface soil samples obtained from SSA 15 produced an I-II (2.0) value exceeding 1.0. 

Manganese (HQ = 1.1) and arsenic (HQ = 0.65) were responsible for the elevated HI value. 

Concentrations of arsenic and manganese detected in SSA 15 subsurface soil samples were similar 

to those detected in station-wide background samples. The presence of these elements in subsurface 

soils at SSA 15 could, therefore, be related to background conditions and not past practices at the 

SSA. 

Relatively low levels of l,l-dichloroethene and trichloroethene were detected in SSA 15 

groundwater samples. The presence of these constituents did not produce unacceptable risks to 

future potential residents who may use shallow groundwater for drinking. 

EI values for SSA 15 sediments and surface waters were 99.0 and 0.03, respectively. The elevated 

EI in SSA 15 sediments was driven primarily by the presence of the DDT series pesticides (DDT, 

DDD, DDE), whose past legal application for insect control was common at WPNSTA Yorktown. 

The chlorinated organic contaminant trichloroethene was detected in SSA 15 surface waters at a 

maximum concentration of 500 pg/L. The corresponding EQ value for trichloroethene is 0.023, 

accounting for approximately 80 percent of the surface water EI value. 

Because trichloroethene was not detected in other SSA 15 media at higher concentrations, SSA 15 

is probably not responsible for the presence of trichloroethene in adjacent surface water features. 

Other sources of trichloroethene may be present upgradient in the vicinity of the industrial area. 
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6.5.5 Risk Summary Combining Baker and Black and Veatch Data 

In addition to the samples collected by Baker during this investigation, Black and Veatch Waste 

Science, Inc. (B&V), the USEPA Region III subcontractor, also collected samples at SSA 15. Their 

sample set consisted of two surface soil samples (EPA-S12-SO7 and EPA-S12-S02), one surface 

water sample (EPA-S12-SW02), and one sediment sample (EPA-S12-SED03). It should be noted 

that data for one of the surface soil samples (EPA-S 12-S07) was unavailable at the time of this 

writing; therefore, it was not evaluated. 

To further evaluate the potential for environmental contaminants at SSA 15 to pose unacceptable 

risks to human receptors and/or the environment, the data obtained from Baker’s field effort and 

B&V’s field effort (which consisted of additional surface soil, surface water, and sediment data), was 

combined. This combination of data resulted in a new database, which was once again subjected 

to the COPC/ECOC selection process, separate from the existing evaluation. The outcome of this 

evaluation was a new list of COPCs for surface soils and ECOCs for surface water (the ECOCs for 

sediment were not affected). This new list was then re-evaluated according to the risk screening 

process to develop new ICR and III values. This process consisted of a calculation of the ratio 

between the exposure point concentration and the corresponding RBC value for surface soil, and the 

exposure point concentration and the corresponding AWQC value for surface water. The 

concentration term selected, was consistent with the term used in the original assessment. The end 

result of this re-evaluation was an increase in the surface soil III value from 0.95 to 5.0, and an 

increase in the surface water III value from 0.03 to 10. The increase in the surface soil III value is 

attributable to the presence of cadmium, chromium, mercury, silver, and vanadium in one surface 

soil sample (EPAS12402) collected by B&V in the “drying beds” at SSA 15. The increase in the 

surface water III value is attributable to the presence of silver and in one of the surface water 

samples (EPA-S12-SW02) collected by B&V. B&V data and the re-calculated risk screening 

information are included in Appendix N. 1. 

It is important to note that the analytical data provided by B&V has been evaluated in this Site 

Screening Process for comparative purposes only. Verification of sample collection procedures or 

sample quality, via an independent third party data validation process, has not been provided. 

Therefore, the recommendations presented in Section 7.0 are based on the analytical data provided 

by Baker, and do not incorporate the B&V data. 
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6.6 

The results of the risk assessment are presented in terms of the potential for adverse effects based 

upon a number of very conservative assumptions. The tendency to be conservative is an effort to 

err on the side of the protection of health. The risks are indicators of possible risk, not a true 

measurement of actual risk. Risk screening, conducted as part of the SSP is intended to contribute 

to the decision-making process and the management of the identified SSAs at WPNSTA Yorktown. 

Uncertainties are encountered throughout the process of performing the risk screening. This section 

discusses sources of uncertainty inherent in the following elements of the risk screening evaluation 

performed for SSAs 1,6,7, and 15. 

0 Sampling and analysis 

a Selection of COPCs 

0 Risk Screening Process 

0 Chemicals not quantitatively evaluated 

General uncertainties associated with the risk screening will be qualitatively evaluated to determine 

the conservatism of the approach. Factors which may contribute to uncertainty include the use of 

RE3C age-adjusted ingestion and inhalation rates, the use of toxicity information provided by ECAO 

when not available from the IRIS database or in HEAST, and the lack of dermal or inhalation 

estimates. 

The variation of any factor used in the calculation of the exposure concentration will have an impact 

on the total carcinogenic and noncarcinogenic risk. Uncertainties associated with this risk screening 

are presented in Table 6-27 and discussed in the following paragraphs. 

6.6.1 Sampling and Analysis 

The development of a risk screening report depends on the reliability of the analytical data available 

to the risk assessor. These, in turn, are dependent on the operating procedures and techniques 

applied to the collection of environmental samples in the field and their subsequent analyses in the 

laboratory. To minimize the uncertainties associated with sampling and analysis at SSAs 1,6, 7, 
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and 15 USEPA approved sampling and analytical methods were employed. Data was generated 

following USEPA’s Statement of Work for Contract Laboratory Program (CLP). Samples were 

analyzed for TCL volatile and semivolatile organics (plus nitramine compounds), and TAL 

inorganics. Samples were taken from locations specified in the approved Work Plan along with the 

necessary QNQC samples. 

Analytical data are limited by the precision and accuracy of the methods of analysis which are 

reflected by the Relative Percent Difference (RPD) of duplicate analyses and the percent (%) 

recovery of spikes, respectively. In addition, the statistical methods used to compile and analyze 

the data (mean concentrations, detection frequencies) are subject to the overall uncertainty in data 

measurement. Furthermore, chemical concentrations in environmental media fluctuate over time 

and with respect to sampling location. Analytical data must be sufficient to consider the temporal 

and spatial characteristics of contamination at the site with respect to exposure. 

Estimating the contaminant concentration in a given medium to which a human receptor could 

potentially be exposed can be as simple as deriving the 95% UCL of the arithmetic mean for a data 

set in an effort to analyze central tendencies and upper limits of probability. This means that, in 

general, an attempt was made to err conservatively. More complex methods of deriving the 

contaminant concentration are necessary when exposure to COPCs in the medium occur subsequent 

to release from another medium and analytical data are not available to characterize the release. The 

95% UCL for the arithmetic mean concentration was used as the exposure point concentration for 

each media; however, if the 95% UCL exceeded the maximum detected concentration of a COPC, 

the maximum detected concentration of that COPC was utilized (USEPA, 1992). 

Analytical results for the soil and groundwater samples obtained during the SSA field investigation 

were subjected to an independent third party data validation. TCL organics and TAL inorganic data 

were qualified “J” (estimated) for a number of quality control reasons, therefore, in some instances 

the maximum concentrations used could be biased high. This was considered to be an acceptable 

bias, in this case, since conservative risk scenarios were desired for evaluation. 
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6.6.2 Selection of COPCs 

The selection of COPCs is performed in a risk screening following the evaluation of data 

Analytical data also must be comprehensive in order to address the COPCs associated with the site. 

Types of COPCs encountered at SSAs 1,6, 7, and 15 include VOCs (in the groundwater), SVOCs 

(in the surface soils, subsurface soils, and sediments), pesticides/PCBs (in the surface soil, 

subsurface soil, groundwater, and sediment), and nitramines (in the surface soil, subsurface soil, and 

groundwater). Inorganic constituents were detected in every medium investigated; they were the 

most dominant class of chemicals detected at the SSAs. A summary of the COPC selection criteria 

is presented below. 

Soil COPCs were selected based on comparisons of the maximum detected 

concentration with Region III residential soil COC values, 

Groundwater COPCs were selected based on comparisons of the maximum detected 

concentration with Region III tap water COC values, Federal MCLs, and 

Commonwealth groundwater standards. 

Surface water ECOCs were selected based on comparisons of the maximum 

detected concentration to Federal and Commonwealth Water Quality Criteria as 

well as the Region III tap water COC value. 

Sediment ECOCs were selected based on comparisons of the maximum detected 

concentration to SSVs. 

Region III COC values are based on exposure assumptions and equations-that are intended to 

introduce conservatism in the risk assessment process by changing the COPC screening method 

from a relative toxicity screen as presented in RAGS, to an absolute comparison of risk. However, 

the use of the Region III COC values which incorporate a set of non-site-specific assumptions in the 

selection of COPCs at SSAs 1,6,7, and 15 adds conservatism to the site screening. 

Currently, no Station closures are planned for WPNSTA Yorktown and future residential 

development is not considered an expected land use for the area. The application of the residential 
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COC values to soil and groundwater COPC selections would, therefore, tend to result in a list of 

COPCs that could be considered conservative for a military base. The use of conservative COPC 

selections in the site screening ensures the protection of public health in that the results of the risk 

screening are incorporated into the determination of remedial action. 

6.6.3 Uncertainties in Toxicity 

In making quantitative estimates of the toxicity of varying dosages of compounds to human 

receptors, uncertainties arise from two sources. First, data related to human exposure and the 

subsequent effects are usually insufficient, if they are at all available. Human exposure data usually 

lack adequate concentration estimations and suffer from inherent temporal variability. Therefore, 

animal studies often are used and new uncertainties arise from the process of extrapolating animal 

results to humans. Second, to obtain observable effects with a manageable number of experimental 

animals, high doses of a compound often are used. In this situation, a high dose means that high 

exposures are used in the experiment with respect to most environmental exposures. Therefore, 

when applying the results of the animal experiment to the human condition, the effects at high doses 

must be extrapolated to approximate effects at lower doses. 

6.6.4 Risk Screening Process 

The process of risk screening involves evaluating 95% UCL values or maximum detected 

concentrations of COPCs against age adjusted USEPA Region III RBC values. Risk screening 

produces conservative but incomplete risk estimates posed by chemicals detected in limited 

sampling and analyses of environmental media. The conservatism is derived primarily by the use 

of residential WCs despite the fact that current exposure to human receptors is limited to station 

personnel working at WPNSTA Yorktown. Furthermore, groundwater is not likely to be used for 

potable purposes, but risk screening assumes that this is likely in the future. This conservatism may 

account for pathways not otherwise considered in risk screening such as dermal exposure to soils 

or groundwater or accidental ingestion and dermal contact with COPCs in surface water and 

sediment. 

Conservatism is also necessary in the evaluation of ecological receptors because risk screening is 

unable to address potential affects to terrestrial organisms which may contact ECOCs in soils, 
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surface waters, and sediments. A certain degree of conservatism is inherent in deriving EI values 

from chronic AWQC values and ER-Ls for surface waters and sediments, respectively. 

From an ecological perspective, SSAs such as SSA 6 are; therefore, more affected by limitations of 

the risk screening process because no surface water feature exists to derive EI values. 

6.6.5 COPCs Not Quantitatively Evaluated 

The inorganic COPC lead and the nitramine COPC 4-amino-2,6-dinitrotoluene were not 

quantitatively evaluated in the risk screening. Lead is currently considered a B2 - probable human 

carcinogen, as well as a developmental toxin in young children. The lack of promulgated 

toxicological indices/RBCs for lead and 4-amino-2,6-dinitrotoluene does not have significant effects 

on the underestimation of risk due to the presence of relatively high levels of other inorganic and 

nitramine COPCs in environmental media, such as arsenic and 2,4,6-trinitrotoluene, respectively. 

The COPC trichloroethene was not quantitatively evaluated in the SSA 15 sediment risk calculations 

due to the lack of promulgated toxicity criteria. However, it was quantitatively evaluated in SSA 

15 surface water and found not to produce elevated risk. Although these constituents were not 

quantitatively evaluated, this risk screening has been performed using conservative exposure point 

concentrations, exposure scenarios, and available toxicological information. 
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SECTION 6.0 TABLES 



1 
TABLE 6-1 

SSA 1 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

quency/Range(‘) I I Comparison to 
Background Criteria 

COPC 
Selection I 

Region III 
Criteria Contaminant FI 

Residentialc2) No. of Positive 
COC Value Detects/ 

Ow&t) No. of Samples 

Positive 
Range of Positive No. of Positive Range of Positive Detects Above 

Detections Detections/ Detections Residential 
hk) No. of Samples @g/kg) CCC Value 

Selected as a 
COPC? 

-4 No 

No 

Volatiles: 

Methylene Chloride 

Carbon Disultide 

85 2164 0.15OL - 0.15OL l/13 0.0075 0 

780 3164 0.00 1 J - 0.009 o/13 ND 0 

0.0015 o/13 ND 0 

0.001 L - 0.0045 o/13 ND 0 

Chloroform 

Trichloroethylene 

100 l/64 

58 20164 

0.0015 o/13 ND 0 

0.0045 o/13 ND 0 

O.OllJ - 0.012 o/13 ND 0 

0.007 o/13 ND 0 

0.0123 - 0.2205 0113 ND 0 

Benzene 

Methyl-iso-butylketone 

22 l/64 

630 l/64 

No 

No 

+--I 
Tetrachloroethene 

1 , 1,2,2-Tetrachloroethane 

Toluene 

Styrene 

Semivolatiles: 

Phenol 

1,4-Dichlorobenzene 

2-Methylphenol 

12 2164 

3.2 1164 

1,600 8164 

1,600 2164 

4,700 3164 

27 l/64 

390 l/64 

0.007 - O.OllJ o/13 ND 0 

0.0795 - 2.3 o/13 ND 0 

0.6705 o/13 ND 0 

0.0475 0113 ND 0 

No 

No 

2,2’-oxybis( 1 chloropropene) 

4-Methylphenol 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenapthene 

9.1 l/64 

39 5164 

310 3164 

3 1 OC4) 2164 

3 1 O(4) 21164 

470 4164 

2.05 o/13 ND 0 

0.0405 - 1.3 o/13 ND 0 

0.0425 - 1.85 o/13 ND 0 

~ O.llOJ- 1.65 o/13 ND 0 

~ 0.0665 - 4.75 o/13 ND 0 

0.085 0.8605 - o/13 ND 0 

I Dibenzofuran I 31 I 4164 0.05OJ - 2.35 1 o/13 I ND I 0 No 1 



i ! 
TABLE 6-1 (Continued) 

SSA 1 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

No. of Positive 



1 
TABLE 6-l (Continued) 

SSA 1 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I 

No. of Positive No. of Positive 

Mercury 2.3 39164 0.02 - 0.773 0144 ND 0 No 

Nickel 160 56164 0.308 - 8.29 36144 3.85 - 11.9 0 No 

Potassium+ -s 61164 76.9 - 1,960 15144 3985 - 1,640 -.- No 



i 
TABLE 6-1 (Continued) 

SSA 1 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Selenium 

Silver 

Sodium+ 

Thallium 

Vanadium 

Zinc 

Cyanide 

Region III 
Criteria 

Residential@) 
COC Value 

@g/kg) 
39 

39 

-- 

0.63’@ 

55 

2,300 

160 

Comparison to COPC 
Contaminant Frequency/Range”r Background Criteria Selection 

Positive 
No. of Positive Range of Positive No. of Positive Range of Positive Detects Above 

Detects/ Detections Detections/ Detections Residential Selected as a 
No. of Samples Owk) No. of Samples @Wk9 COC Value COPC? 

l/57 30.6L 23144 0.26L - 0.55L 0 No 

2164 0.262L - l.56Lo”) 2144 1J - 2.15 0 No 

3164 6.97 - 57.6(“’ 44144 13.95 - 1155 -_ No 

2164 0.22 - 0.22 O/44 ND 0 No 

33164 1.73 - 29.5(“’ 44144 6.15 - 34.7 0 No 

53164 6.33 - 7335 44144 3.2KJ - 48.4 0 No 

39164 0.131 - 1.79 NA NA 0 No 

(1) 
(2) 
(3) 

(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(W 

Organic concentrations converted to mg/kg, Inorganic concentrations reported in mg/kg. 
COC = USEPA Region III COC screening value (USEPA, 1993a) 
L = Estimated value, biased low 
J = Analyte was positively identified. Reported value may not be accurate or precise. 
K = Value estimated; biased high 
Naphthalene COC value used as a surrogate 
Action level for residential soils (USEPA, 1994~) 
As thallium acetate/carbonate/sulfate 
Chromium (VI) COC value used for chromium. 
Chromium (VI) COC value used for chromium. 
Isomeric mixture of DNTs. 
Concentrations fall within the range of stationwide background. 

-- = No criteria published 
+ = Essential Nutrients 

NA - Not analyzed 
ND - Not detected 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, 
July 1995). 



i 
TABLE 6-2 

SSA 1 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

FREQUENCY, RANGE OF POSITIVE DETECTIONS, AND COMPARISON WITH 
USEPA REGION III RESIDENTIAL COC SCREENING VALUE 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Volatiles: 

2-Butanone 

Ethylbenzene 

Methylene Chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xylenes (total) 

Semivolatiles: 

4-Methylphenol 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Fluorene 

Phenanthrene(4r 

Region III 
Criteria 

Residential 
COC Value 

@g/kg) 

4,700 

780 

85 

I2 

1,600 

58 

16,000 

39 

78,000 

3 1 OC4) 

470 

31 

310 

310 

Comparison to COPC 
Contaminant Frequency/Range(‘) Criteria Selection 

Positive 
No. of Positive Range of Positive Detects Above 

Detects/ Detections Residential Selected as a 
No. of Samples Owkz) COC Value COPC? 

l/38 O.OllJ 0 No 

l/38 0.004J 0 No 

10138 O.OOlJ- 0.017 0 No 

3138 0.0053 - 0.019 0 No 

2138 0.009 - 0.033 0 No 

l/38 0.001 J 0 No 

l/38 0.019 0 No 

l/39 0.15J 0 No 

l/39 0.14J 0 No 

7139 0.073J - 0.385 0 No 

4/39 0.0665 - 0.5 0 No 

2139 0.0685 - 0.235 0 No 

4139 0.0585 - 0.343 0 No 

10/39 0.0495 - 1.1 0 No 



I 
TABLE 6-2 (Continued) 

SSA 1 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

FREQUENCY, RANGE OF POSITIVE DETECTIONS, AND COMPARISON WITH 
USEPA REGION III RESIDENTIAL COC SCREENING VALUE 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Benzo(b)fluoranthene 0.88 

Benzo(k)fluoranthene 8.8 

Benzo(a)pyrene 0.088 

Indeno( 1,2,3)-cd)pyrene 0.88 

Dibenzo(a,h)anthracene 0.088 

Benzo(g,h,i)perylene(4) 310 

9139 0.054J - 5. I 5 

10139 0.065- 12 1 

10139 0.0785 - 3.7 9 

9139 0.115-0.89 1 

4139 0.0625 - 0.285 3 

10139 0.0755 - 0.99J 0 

Yes 

Yes 

Yes 

Yes 

Yes 

No 



1 
TABLE 6-2 (Continued) 

SSA 1 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

FREQUENCY, RANGE OF POSITIVE DETECTIONS, AND COMPARISON WITH 
USEPA REGION III RESIDENTIAL COC SCREENING VALUE 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Pesticides/F’CBs: 

Heptachlor Epoxide 

4,4’-DDE 

Endosulfan Sulfate 

4,4’-DDT 

Methoxychlor 

Endrin Ketone 

Aroclor- 1260 

Nitramines/Nitroaromatics: 

1,3,5-Trinitrobenzene 

2,4,6-Trinitrotoluene 

Inorganics: 

Aluminum 

Arsenic (carc./noncarc.) 

Barium 

Beryllium 

Region III 
Criteria 

Residential 
COC Value 

OWh9 

0.07 

1.9 

47 

1.9 

39 

2.3 

0.083 

0.39 

21 

7,800 

0.3712.3 

550 

0.15 

Comparison to COPC 
Contaminant Frequency/Range”) Criteria Selection 

Positive 
No. of Positive Range of Positive Detects Above 

Detects/ Detections Residential Selected as a 
No. of Samples Owk) COC Value COPC? 

l/39 0.000765 0 No 

2139 0.00145 - 0.00165 0 No 

I/39 0.00155 0 No 

3139 0.00245 - 0.00385 0 No 

3139 0.00585 - 0.0275 0 No 

2139 0.0067 - 0.00845 0 No 

l/39 0.012J 0 No 

II39 0.25 0 No 

l/39 0.91 0 No 

39139 242 - 8,300 3 Yes 

36139 0.752 - 24.8 36127 Yes 

39139 0.78 - 61 0 No 

31139 0.07L - 3.83 28 Yes 



TABLE 6-2 (Continued) 

SSA 1 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

FREQUENCY, RANGE OF POSITIVE DETECTIONS, AND COMPARISON WITH 
USEPA REGION III RESIDENTIAL COC SCREENING VALUE 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 



i 

TABLE 6-2 (Continued) 

SSA 1 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

FREQUENCY, RANGE OF POSITIVE DETECTIONS, AND COMPARISON WITH 
USEPA REGION III RESIDENTIAL COC SCREENING VALUE 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Region III Comparison to COPC 
Criteria Contaminant Frequency/Range(‘) Criteria Selection 

Positive 
Residential No. of Positive Range of Positive Detects Above 
COC Value Detects/ Detections Residential Selected as a 

Contaminant”~ bWk3) No. of Samples @v&3 COC Value COPC? 

Thallium@) 0.63 5139 1K - 1.6K 5 Yes 

Vanadium 55 39139 0.38 - 21.7L 0 No 

Zinc 2,300 37/39 1.9K- 315L 0 No 

Cyanide 160 2130 0.226 0 No I 

(1) Organic concentrations converted to mgkg (except nitramine compounds), inorganic concentrations reported in mgkg. 
(2) COC = USEPA Region 111 COC screening value (USEPA, 1993a). 
(3) J = Analyte was positively identified. Reported value may not be accurate or precise. 

K = Value estimated; biased high. 
L = Estimated value, biased low. 

(4) Naphthalene COC value used as a surrogate. 
(5) Action level for residential soils (USEPA, 1994~). 
(6) As thallium acetate/carbonate/sulfate. 
(7) Endosulfan COC value used as a surrogate. 
w Endrin COC value used as a surrogate. 
(9) Chromium (VI) COC value used for chromium. 

-- = No criteria published 
+ = Essential Nutrients 



TABLE 6-3 

SSA 1 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Frequency/Range@) 

No. of Positive Concentration 
Detects/No. of 

Samples 
Range 
hivJJ) 

l/10 0.65@ 

l/10 4.6 

l/l0 9.4 

3110 1.3 - 15 

loll0 771 - 76,300 

216 14.1L - 18.8 

9110 12.3 - 64.4 

loll0 65.3 - 820 

9110 0.89 - 9.2 

l/10 2.7 

lO/lO 137,000 - 265,000 

9110 40.7 - 197 

9110 9.9 - 79.9 

loll0 3.9 - 70.3 

loll0 1,730 - 159,000 

9110 12 - 236 

Comparison to Criteria 
COPC 

Selectior 

Retainec 

&YPpac? 

No@’ 

Yes 

Yes(‘) 

Yes 

Yes 

No c4’ 

No c4’ 

Yes 

No c4’ 

Yed4) 

No 

No c4’ 

No 

No 

No 

No c4) 

Groundwater Criteria(*) Background 

No. of 
Positive 

Detctionsl 
Range of 
Positive 

No. of Detections 
Samples bm 

3118 1.0 - 6.0 

O/18 ND 

O/18 ND 

O/18 ND 

18/18 44.9J - 14,600L 

l/18 16.4K 

6118 3.55 - 36.4 

18/18 135 - 97.5J 

8118 0.225 - 1.5J 

O/18 ND 

17/18 768-530,000 

14/18 l.6J - 49.6 

8118 2.5J - 22.4 

17l18 1.35 - 14.65 

18l18 483-48,200 

5118 1.8L - 12.8 

Federal 
MCL 

USEPA 
Region III 
Tapwater 

COC Value 
Virginia 
PMCLs 

No. of No. of 
No. of Detects Detects 
Detects Above Above 
Above COC Virginia 
MCL Value Criteria Contaminant”) 

I-. ~~ 
Volatiles: 

Chloroform __ I -- 

_: 

__ 1 -- 

-- -- -- 

100 0.15 __ 

__ 2.2 __ 

-- -- -- 

1 Nitramines: 

-- 3 -- 

I 
__ 9 -- 

2 2 __ 

_- 0.61 -- 

Inorganics (Total): 
__ 3,700 __ 

6 1.5 -- 1 Antimony 

I Arsenic (as carcinogen) 

4-i+-+ 
50 0.038 50 

2,000 260 1,000 

1 Beryllium 

-i-i++- 

4 0.016 __ 

5 1.8 10 

I Calcium+ 

Y-K-t+- 
-- -- __ 

100 18@) 50 I Chromium 

I Cobalt -- 220 -- 

1,300 140 1,300 

-+i+- I Lead 15 I -- I 15 



TABLE 6-3 (Continued) 

SSA 1 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Frequency/Range”) 

No. of Positive Concentration 
Detects/No. of 

Samples 
Range 
(Pia) 

10/10 3,560 - 29,800 

l/IO 0.21K 

10/10 14.6 - 4,350 

9110 18 - 91.3 

10/10 4,260 - 2 1,400 

2110 3.8L - 4K 

1OllO 5,530-26,900 

9110 3.7L - 182L 

9110 775-413 

l/10 20.2@) 

10110 13.3 - 92.2 

lo/lo 67,800 - 229,000 

7110 2.1 - 14.6 

3110 3.6 - 46.7" 

10/10 1,3 10 - 22,300”’ 

8110 0.76- 173 

10/10 920 - 5,200(') 

10/10 4,000 - 26,300(') 

lac2) Background Comparison to Criteria Groundwater Critel 

Federal 
MCL 
tlem 

USEPA 
Region III 
Tapwater 

COC Value 
hm 

No. of 
Positive 

Detctionsl 
No. of 

Samples 

Range of 
Positive 

Detections 
(Ma) 

Virginia 
PMCLs 
him Contaminant”) 

Magnesium+ 

Mercury 
. . . ~~~~~ 

- 

Potassium+ 

Selenium 

Sodium+ 

zinc 

Inorganics (Dissolved): 

Aluminum 

Barium 

Calcium+ 

Copper 

Iron+ 

Magnesium+ 

Potassium+ 

Sodium+ 

__ I __ -- 

2 1.1 
__ I8 

2 

-- 

__ 100 73 

-- -- -- 

“t-t- 10 

-e-p- 

-- 

__ 

-- 1 3,700 6118 12.95 - 212 

1,000 

-- 

1,000 

18118 1 70.25-9,810 I 
-- I 18 -- Yes 1 

-i-j+- 

-- 

-- -- I I-- -- 



TABLE 6-3 (Continued) 

SSA I 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Groundwater Criteria(*) Frequency/Range@) 

I USEPA I I 
Background 

No. of 1 

COPC 
Comparison to Criteria Selection 

1 No. of 1 No. of 
Region III 
Tapwater 

COC Value 

0.29 

26 

Virginia 
PMCLs 
tcl!m 

-_ 

Positive Range of No. of 
No. of Positive Concentration Detctionsl Positive Detects 
Detects/No. of Range No. of Detections Above 

Samples bm Samples (Kim MCL 

4110 4.7K - 5.4K O/18 ND 4 

4110 1.4 - 2.3”’ lo/18 1.85 - IO.25 -- 

Detects Detects 
Above Above 
cot 
Value 

Virginia 
Criteria 

4 

0 

__ 

-_ 

(I) All concentrations reported in ug/L 
c2) Federal MCL - Federal Safe Drinking Water Act Maximum Contaminant Level (USEPA, 1994a; Drinking Water Regulations and Health Advisories) 

Virginia Drinking Water Standards - PMCLs - Primary Maximum Contaminant Levels (Bureau of National Affairs - December, 1994) 
COC values - USEPA Region III COC screening value (USEPA, 1993a) 

c3) J = Analyte was positively identified, value is estimated 
L = Value estimated; biased low 
K = Value estimated; biased high 

t4) Constituent not included as a COPC since it was not detected in the dissolved sample. Total inorganic result assumed to be due to the presence of suspended solids. 
c5) Chromium (VI) COC value was used for chromium. 
c6) Concentration below 5 times the maximum detected blank concentration. 
(‘) 4-Amino - 2 6 - Dinitrotoluene reincluded as a COPC because it is a degradation product of 2,4,6 - trinitrotoluene and the dinitrotoluenes. 
c8) Concentrations fall within the range of station-wide background. 

-_ = No criteria published 
t = Essential Nutrient 
ND - Not detected 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, July 1995). 
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TABLE 6-4 

SSA 1 
SURFACE WATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant(‘) 

FederalEta : Criteria” I Frequency/Range@) 
COPC 

Selection 

AWQC 
Freshwater 

Chronic 

Virginia 
Freshwater 

Acute 

Virginia No. of 
Freshwater Positive Concentration 

Chronic Detects/No. Range Retained as 
a COPC? tlGm @g/L) of Samples hm 

Nitramines: 

4-Amino-2,6-Dinitrotoluene 330"' 230") No -_ __ l/5 3.6 

-- __ l/5 2.9 No 2,4,6-Trinitrotolune 

Inorganics (Total): 

__ 

87 -- I __ 1 515 1 1,840 - 13,600 Aluminum 750 

Arsenic (III) 360 190 360 1 190 I 415 I 2.8 - 23.8 

Barium -- -- -_ _- 515 53.7 -240 

Beryllium 130C4’ 5.3t4' -- __ 515 0.1 - 1.1 

No 

No 

No 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

No 

Potassium+ -- -- -- me 515 2,260 -4,430 

Sodium+ -- -_ ma __ 515 6,250-6,950 



I 
TABLE 6-4 (Continued) 

SSA 1 
SURFACE WATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Thallium 

Vanadium 

AWQC 
Freshwater 

Acute 
WL) 
1,400”) 

__ 

120* 

Federal/State Criteriac2) 

AWQC Virginia 
Freshwater Freshwater 

Chronic Acute 
Mm tPim 

40(4) -- 

-- -- 

110* 120* 

COPC 
Frequency/Range(3) Selection 

Virginia No. of 
Freshwater Positive Concentration 

Chronic Detects/No. -tie Retained as 
tici&) of Samples mm a COPC? 

_- 215 5.2K - 5.6K No 
-- 515 5.2 - 35.4 No 

110* 515 10.35 - 551J Yes 

(‘r All concentrations reported in J&L 
c2) Water Quality Criteria (WQC) freshwater acute and chronic and Virginia Water Standards freshwater acute and chronic (Bureau of National Affairs - 

1993) 
c3) J = Analyte was positively identified, value is estimated 

K = Value estimated; biased high 
L = Value is estimated; biased low 

c4) = Lowest Observed Effect Level (LOEL) 

-- = No criteria published 
+ = Essential Nutrient 
* = Hardness dependent criteria ( 100 mg/L CaCO, used) 



1 
TABLE 6-5 

SSA 1 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

COPC 
Selection Sediment Criteriac2) Contaminant Frequency/Range(3) Comparison to Criteria 

1 --jsJig Retained as 
a COPC? Contaminant(‘) 

Semivolatiles: 

I Benzo(a)anthracene 1 1.6 1 0.261 1 I 0.0865 - 0.1 J 0 0 No 

I Benzo(a)pyrene I 1.6 I 0.43 I 219 I O.llJ-0.17J 0 I 0 ---IN0 

0 I I I Yes 

0 I 0 I No I Benzo(k)fluoranthene’4’ 1 1.6 1 0.261 I 219 I O.llJ - 0.165 

I Bis(2-ethylthexyl)phthalate -- l I 5.3" I 219 I 0.123 - 0.215 -- 0 No 

__ 0 No 

0 0 No 

__ __ No 

I Butyl benzyl phthalate I _- I 5.3(') I 

1 Chrysene 1 1 0.384 1 2.8 I 0.125 - 0.175 

I Di-n-butylphthalate I _- I -- I 
I Fluoranthene I 5.1 I 0.60 I 419 I 0.0545 - 0.175 0 I 0 I No 

I Indeno( 1,2,3-cd)pyrene c4) I 1.6 I 0.261 I l/9 I 0.125 0 I 0 I No 

I Pyrene I 2.6 I 0.665 I 419 I 0.0535 - 0.225 0 I 0 I No 

-- -- 219 0.0015 - 0.00215 -- -- No 

I Endosulfan Sulfate I -- I -- 219 0.00135 - 0.00165 



I 
TABLE 6-5 (Continued) 

SSA 1 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I I I I COPC 
Sediment Criteriac2’ Contaminant FrequencylRangeO’ Comparison to Criteria Selection 

Contaminant”’ 

Methoxychlor 

Inorganics: 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium+ 

Calcium+ 

Chromium 

ssv ssv 
ER-M ER-L 

twh) bk) 

__ -- 

-- -- 

70 8.2 

-- -- 

-- -- 

9.6 1.2 

-- __ 

370 81 

No. of Positive Range of Positive 
Detects/ Detections 

No. of Samples Gwk) 

519 0.00155 - 0.0065 

919 507 - 4,570 

719 0.75 - 3.8 

919 3.8 - 90.9 

819 0.03 - 0.3 

l/9 0.54 

919 5835 - 5,080J 

919 1.2L - 8.4L 

Positive Positive 
Detects Detects Above Retained as 

Above ER-M ER-L a COPC? 

-_ -- No 

-- -- No 

0 0 No 

-- -- No 

-- -- No 

0 0 No 

-- -- No 

0 0 No 

Nickel 1 51.6 20.9 I 319 I 1.7-3.3 I 0 I 0 I No 



i 

TABLE 6-5 (Continued) 

SSA 1 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sediment Criteriac2’ I Contaminant Frequency/Range(‘) 

Potassium+ I -- I -- I 219 I 340 - 399 

Sodium+ -- -- 919 29.3 - 101 

Thallium -- -- l/9 1.3K 

Vanadium -- -- 919 1.1 - 10.3 

Zinc 410 150 919 2.6J - 79.95 

Comparison to Criteria 

Positive Positive 
Detects Detects Above 

Above ER-M ER-L 

-- -- 

-- -- 

-- -- 

-- -- 

0 0 

COPC 
Selection 

Retained as 
a COPC? 

No 

No 

No 

No 

No 

(I’ Organic concentrations converted to mgkg, Inorganic concentrations reported in mgkg. 
(*) SSV = Sediment Screening Value (Long, et al, 1995) Region IV NOAA SSV, Region III BTAG Screening Levels 
t3’ L = Estimated value, biased low 

J = Analyte was positively identified. Reported value may not be accurate or precise. 
K = Estimated value, biased high. 

c4) SSV was not published; therefore the benzo(a)anthracene SSV (the most conservative PAH SSV) was used as a surrogate. 
w Region III BTAG Screening Levels range from 5.3 mgkg (diethylphthalate) to 260 mgkg (n-butylphthalate). The more conservative value for 

diethylphthalate was used. 

-- = No criteria published 
+ = Essential Nutrients 



i 
TABLE 6-6 

SSA 6 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I 

Contaminant”’ 

v’olatiles: 

2-Butanone 

Soil Criteria(2’ 

Residential COC 
Value 

Owdk) 

Contaminant Frequency/Range(3’ 

No. of Positive Range of Positive 
Detects/ Detection 

No. of Samples Gwk) 

0.004J - 0.0065 

Comparison COPC 
Background to Criteria Selection 

Positive 
Detects 

No. of Positive Range of Positive Above 
Detects/ Detection Residential Selected as a 

No. of Samples tmg/kg) COC Value COPC? 

14-Dichlorobenzene 

Bis(2-ethylhexyl)phthalate 



i I 
TABLE 6-6 (Continued) 

SSA 6 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

COPC 
Selection Soil Criteria(*) Contaminant Frequency/Rangec3) Background 

Comparison 
to Criteria 

Residential COC 
Value 

Witk) 

1600 

88 

780 

160 

310 

0.88 

310 

230 

0.490 

0.35 

2.7 

1.9 

1.9 

0.35 

0.04 

Positive 
. Detects 

Range of Positive Above 
Detection Residential 
h-&W COC Value 

ND 0 

0.15J - 0.275 0 

ND 0 

ND 0 

0.125 - 0.43 0 

0.165 0 

ND 0 

0.165 - 0.325 0 

ND 1 

ND 0 

ND 0 

ND 0 

ND 0 

ND 0 

ND 1 

No. of Positive Range of Positive No. of Positive 
Detects/ Detection Detects/ 

No. of Samples h3k) No. of Samples 
Selected as a 

COPC? Contaminant”) 

Butylbenzylphthalate 

Chrysene 

Di-n-Butylphthalate 

Di-n-Octylphthalate 

J- 

L 

313 1 No 0.1305 - 0.780 

0.058J - 0.1705 

0.0365 - 4.6 

0.0985 

o/13 

3113 

o/13 

o/13 

413 1 No 

2913 1 No 

No 

I Fluoranthene 0.0885 - 0.2305 No 

I Indeno (1,2,3-cd) pyrene 0.0635 - 0.1 IOJ No 

I Phenanthrene 0.0645 - 0.0835 No 

I Pyrene 0.0575 - 0.2405 No 

I Pesticides/PCBs: 

0.0265 - 1.7J Yes 

I beta-BHC 0.00485 No 

I 4,4 - DDD 0.000785 - 0.3505 No 

I 4,4’-DDE 813 1 0.00063 - 0.1 1OJ No 

I 4,4’-DDT 613 1 0.000935 - 0.2005 

213 1 0.00145 - 0.029J 

No 

No 

Yes 

I delta-BHC 

313 1 0.00575 - 0.0795 



i 
TABLE 6-6 (Continued) 

Contaminant”) 

I Endosulfan sulfate 

1 Barium 

I Calcium+ 

SSA 6 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Soil Criteria(*) Contaminant Frequency/Range”) 

Residential COC No. of Positive Range of Positive 
Value Detects/ Detection 

h3ks) No. of Samples 6Wk) 

47@) l/31 0.00725 

2.3t9’ l/31 0.00955 

0.49 l/31 0.00395 

0.490 313 1 0.019J - 1.7 

0.07 l/31 0.0375 

39 213 1 0.00255 - 0.003 1 J 

0.16 l/31 4.25 

0.083 l/31 0.024J 

Comparison COPC 
Background to Criteria Selection 

Positive 
Detects 

No. of Positive Range of Positive Above 
Detects/ Detection Residential Selected as a 

No. of Samples @g/kg) COC Value COPC? 

o/13 ND 0 No 

O/l3 ND 0 No 

O/l3 ND 0 No 

o/13 ND 1 Yes 

o/13 ND 0 No 

O/l3 ND 0 No 

o/13 ND 1 Yes* 

o/13 ND 0 No 

7800 31131 1,760 - 12,600(“) 44144 

3.1 3/31 2.9L - 11.9L 2142 

0.3712.3 31131 0.64 - 3(“’ 44144 

550 31/31 16.3 - 63.1”” 44144 

0.15 21131 0.07 - 0.36(“) 31144 

3.9 15/31 0.32 - 4.3 2144 

w- 31/31 71.2 - 1,280(“) 44144 

1,960 - 19,200 2 

9.26 - 1 l.OL 1 

0.46L - 63.9 3114 

4.25 - 80.2 0 

0.235 - 0.935 17 

1.3K- 1.5 1 

39.4 - 7,820 -a 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 



1 
TABLE 6-6 (Continued) 

SSA 6 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

COPC 
Selection 

Comparison 
to Criteria 

Positive 
Detects 
Above 

Residential 
COC Value 

0 

0 

0 

0 

-- 

0 

-- 

25 

1 

0 

-.. 

0 

0 

-- 

0 

0 

Contaminant Frequency/Range(‘) Background Soil Criteria@ 

Residential COC No. of Positive Range of Positive No. of Positive Range of Positive 
Value Detects/ Detection Detects/ Detection 

G-@W No. of Samples @g/kg) No. of Samples GwW 
Selected as a 

COPC? Contaminant”) 

1 ;%;iurn 
I 

39@’ 2.5 - 15.3(“) 44144 2.6 - 18.3 No 

0.79 - 5.1(“) 42144 1 .OJ - 6.75 

31131 

31/31 No 470 

290 2213 1 1.1 - 139 35144 1.25 - 24.4 No I Copper 

I Cyanide (total) 160 213 1 2.7L - 15.5L NA NA No 

__ 1,510 - 15,300 1,440 - 19,900 No 31/31 

31131 

44144 

44144 I Lead 4ooC4) 3.3 - 73.7 6.4 - 43.1 No 

31/31 133 - 591”” 44144 61.55 - 1,610 No 

39 31/31 8.1 - 221(“) 44144 7.6L - 491 Yes 

2.3 413 1 O.llL - 4.7 o/44 ND Yes 

160 21/31 1 2 - 7 2(“) . . 36144 3.85- 11.9 No I Nickel 

-- 18/31 123 - 538(“) 15144 3,985 - 1,640 No I Potassium+ 

39 513 1 0.58K - 0.97K 23144 0.26L - 0.55L No I Selenium 

I Silver 39 313 1 2 - 37.6 2144 1J - 2.15 No 

No 

No 

No 

I Sodium+ 31131 15.5 - 78.4”” 44144 13.95 - 1155 

6.15 - 34.7 

3.2KJ - 48.4 

I Vanadium 55 3.7 - 22.1(“) 

4.95 - 108J 

31/31 

31/31 

44/44 

44144 2,300 I zinc 



1 
TABLE 6-6 (Continued) 

SSA 6 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

(I) Organic and inorganic concentrations reported in mg/kg. 
(*) COC = USEPA Region III COC screening value (USEPA, 1993a) 
t3) J = Analyte was positively identified, value is estimated. 

L = Estimated value, biased low. 
K = Estimated value, biased high. 

c4) Action level for residential soils (USEPA, 1994~) 
w Chromium (VI) COC value used for chromium. 
w Naphthalene was used as a surrogate for the COC value. 
(‘) Chlordane was used as a surrogate for the COC value. 
(*) Endosulfan was used as a surrogate for the COC value. 
c9) Endrin was used as a surrogate for the COC value. 
(lo) Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 
ND = Not Detected 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, 
July 1995). 



I 
TABLE 6-7 

SSA 6 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I Region III 
Criteria@) I Contaminant E 

Contaminant”’ 

Residential No. of Positive 
COC Value Detects/ 

@w&t) No. of Samples 

Volatiles: 

1,1,2,2-Tetrachloroethane I 3.2 

Acetone I 780 I 3142 

Methylene Chloride I 85 I 15142 

Carbon Disulfide 

Total Xylenes 

Semivolatiles: 

2,CDinitrotoluene 

bis(2-ethylhexyl)phthalate 

780 2142 

16,000 l/42 

16 2142 

46 22142 

Butyl Benzyl Phthalate 1 1,600 I 4142 

Di-n-butylphthalate I 780 I 39142 

Nitramines: 

2,CDinitrotoluene 

2,4,6-Trinitrotoluene 21 3142 

4-Amino-2,6-Dinitrotoluene -- 2142 

2,6-Dinitrotoluene 7.8 2/42 

I I Comparison to 
I 

COPC 
.equency/Range(3’ Background Criteria Selection 

I I 

Positive Positive 
Range of Positive Range of Positive No. of Positive No. of Positive Range of Positive Range of Positive Detects Above Detects Above 

Detections Detections Detects/ Detects/ Detections Detections Residential Residential Selected as a Selected as a 
OWW OWW No. of Samples No. of Samples OWW OWW COC Value COC Value COPC? COPC? 

0.002J NA NA 0 No 

0.0025 - 0.009J I 

0.003J - 0.14 I NA I NA I 0 I No 

0.0025 I NA I NA I 0 I No 

0.0025 I NA I NA I 0 I No 

NA 

O.llOJ NA 1 0 1 No 

0.0455 - 0.47 I 

0.15J - 1.2 I 

0.0435 - 6.2 I 

0.66 - 1.2 

NA 

NA 

NA 

NA 2 Yes 

0.3 - 0.68 I NA I NA I 0 I No 

1.2 - 3.4 NA NA 0 No 

0.37 - 0.37 NA NA -- No 

0.5 - 0.73 NA NA 0 No 



I 
TABLE 6-7 (Continued) 

SSA 6 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Pesticides/PCBs: 

No. of Positive No. of Positive 

Endosulfan I 0.00135 - 0.00155 



I 
TABLE 6-7 (Continued) 

SSA 6 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

COPC 
Selection I Region III 

Criteriac2) Contaminant Frequency/Range(3) I I 
Comparison to 

Background Criteria 

Contaminant”) 

Residential No. of Positive 
COC Value Detects/ 

OWW No. of Samples 

Range of Positive 
Detections 
Wk) 

No. of Positive 
Detects/ 

No. of Samples 

Range of Positive 
Detections 
OWW 

Positive 
Detects Above 

Residential 
COC Value 

Selected as a 
COPC? 

No Barium 550 42142 8.9 - 86.9 16116 10.65 - 66.9 0 

0.15 31142 0.06 - 2.1(*) 13116 0.35 - 9.8 23 

Cadmium 3.9 6142 0.36 - 0.85 O/16 ND 0 

Yes 

No 

I Calcium+ I -- I 42142 I 186 - 230,000” I 16116 I 28.95 - 233,000 I -- No 

I Chromium I 39CS’ I 42142 I 3 - 30.9L@’ I 16116 I 5.2L - 33.5 I 0 No 

0.973 - 156 I 0 No Cobalt 470 42142 0.8 - 12.3” 12116 

Copper 290 40142 0.86 - 37.5 16116 

Iron+ -_ 42142 1,720 - 35,800” 16116 

Lead 400C4’ 42142 3.9 - 47 16116 

Magnesium+ -- 42142 183 - 3,510 16116 

2J- 15 I 0 No 

No 

No 

No 1365 - 2,940 -- 

3.5J - 2,940 24 Yes 42142 4.7 - 269c8) 16116 

6142 0.56K - 2.9K O/16 ND I 1 Yes 

No 

No 

I Nickel I 160 I 32142 I 1.2 - 26.7’8’ I 13116 4.25 - 145 I 0 
I Potassium+ I -- I 41142 I 102 - 2,740 I 13116 I 3925 - 2,560 I -- 

I Selenium I 39 I 2142 I 0.95K - l.lK I 10116 I 0.26L - 0.75L I 0 No 

No 

No 

Yes 

17.25 - 2,180 I 0 Silver 39 6142 1.2 - 13.5 15116 

Sodium+ __ 42142 19.8 - 1,580 15116 17.25 - 2,180 I -_ 
I I I I I 

0.63 2142 1 - 1.2 I l/16 0.44K I 2 



I 
TABLE 6-7 (Continued) 

SSA 6 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant(‘) 

Zinc 

Cyanide 

Region III 
Criteria@) 

Residential 
COC Value 

h3k) 

2,300 

160 

Contaminant Frequency/Range(3) 

No. of Positive Range of Positive 
Detects/ Detections 

No. of Samples Wbg) 

42142 4.3 - 99.3 

42142 5J - 765 

2142 3.1L - 3.51 

Comparison to COPC 
Background Criteria Selection 

Positive 
No. of Positive Range of Positive Detects Above 

Detects/ Detections Residential Selected as a 
No. of Samples (wk) COC Value COPC? 

15/16 7.85 - 70.3L 1 Yes 

16/16 3.65 - 330 0 No 

l/16 0.6K 0 No 

(I) Organic concentrations converted to mg/kg (except nitramine compounds), inorganic concentrations reported in mg/kg. 
c2) COC = USEPA Region III COC screening value (USEPA, 1993a) 
(‘) L = Estimated value, biased low 

J = Analyte was positively identified. Reported value may not be accurate or precise. 
B = Detected in associated blank(s) 

c4) Action level for residential soils (USEPA, 1994~) 
w Evaluated as chromium (VI). 
@) Chlordane was used as a surrogate for the COC value. 
(‘) Endosulfan was used as a surrogate for the COC value. 
c8) Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, 
July 1995). 



i 
TABLE 6-8 

SSA 6 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY - TEST PITS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminanto) 
Volatiles: 

Methylene Chloride 
Acetone 

Region III 
Criteria 

Residential 
COC Value 

(wk) 

85 
780 

Comparison to COPC 
Contaminant Frequency/Range(3) Background Criteria Selection 

Positive 
No. of Positive Range of Positive No. of Positive Range of Positive Detects Above 

Detects/ Detections Detects/ Detections Residential Selected as a 
No. of Samples (mdk) No. of Samples Wk) COC Value COPC? 

8117 0.0035 - 0.028 NA NA 0 No 
2117 0.046 - 0.090 NA NA 0 No 



I 
TABLE 6-8 (Continued) 

SSA 6 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY - TEST PITS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant(‘) 
Endrin 
Endosulfan Sulfate 

Region III 
Criteria 

Residential 
COC Value 

bg/kg) 
2.3 

47” 

Comparison to COPC 
Contaminant Frequency/Range”) Background Criteria Selection 

Positive 
No. of Positive Range of Positive No. of Positive Range of Positive Detects Above 

Detects/ Detections Detects/ Detections Residential Selected as a 
No. of Samples OWW No. of Samples OWW COC Value COPC? 

l/17 0.029 NA NA 0 No 
l/17 0.0036L NA NA 0 No 



I 
TABLE 6-8 (Continued) 

SSA 6 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY - TEST PITS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Region III 
Criteria 

Residential 
COC Value 

Contaminant Frequency/Range(3) 

No. of Positive Range of Positive 
Detects/ Detections 

Comparison to COPC 
Background Criteria Selection 

Positive 
No. of Positive Range of Positive Detects Above 

Detects/ Detections Residential Selected as a 

Silver 39 2117 1.9 - 8.8 5116 l.lJ-2.45 

Sodium+ __ 17/17 19.6 - 1,170” 15116 17.25 - 2,180 

Vanadium 55 17/17 6.5 - 25.3t9’ 15116 7.85 - 70.3L 

Zinc 2,300 17/17 65 - 1,580 16/16 3.6J - 330 

(I) Organic concentrations converted to mg/kg (except nitramine compounds), inorganic concentrations reported in mg/kg. 
(*) COC = USEPA Region III COC screening value (USEPA, 1993a) 
c3) L = Estimated value, biased low 

J = Analyte was positively identified. Reported value may not be accurate or precise. 
B = Detected in associated blank(s) 

c4) Naphthalene COC value used as a surrogate 
w Action level for residential soils (USEPA, 1994~) 
w Endosulfan COC value used as a surrogate. 
(‘) Chromium (VI) COC value used for chromium. 
c8) Chlordane COC value used as a surrogate. 
c9) Concentrations fall within the range of station-wide background. 

0 No 
-a No 
0 No 
0 No 

-- = No criteria published 
+ = Essential Nutrients 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, 
July 1995). 



t 
TABLE 6-9 

SSA 6 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Yolatiles: 

COPC 
Groundwater Criteria@) Frequency/Range(‘) Background Comparison to Criteria Selection 

USEPA No. of No. of No. of 
Region 111 No. of Positive No. of Detects Detects 

Federal Tapwater COC Virginia Positive 
MCL Value PMCLs 

Detections/ Range of positive Detects Above Above 
No. of Detections Above cot Retained as 

@!a) km (Pg/L) 
Detects/No. Concentration Range 
of Samples (Ia) 

Virginia 
Samples (I@-) MCL Value Criteria a COPC? 

Nitramines/Nitroaromatics: 

2,4,6-Trinitrotoluene mm 

4-Amino-2,6-Dinitrotoluene -- 

2.2 __ l/l1 0.73 O/l8 ND __ 0 -- No 

__ __ l/l1 1.7 l/l8 0.016 -- -_ -- No 

Pesticides: 

beta-BHC 



1 
TABLE 6-9 (Continued) 

SSA 6 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant(‘) 

Calcium+ 

Cobalt 

Copper 

Cyanide 

Iron+ 

COPC 
Groundwater Criteriac2) Frequency/Range(‘) Background Comparison to Criteria Selection 

USEPA No. of No. of No. of 
Region III No. of Positive No. of Detects Detects 

Federal TapwvataECOC Virginia Positive Detections/ Range of positive Detects Above Above 
MCL PMCLs Detects/No. Concentration Range No. of Detections Above cot Virginia Retained as 
WL) (I@-) (I@-) of Samples (Pa-) Samples bG.&) MCL Value Criteria a COPC? 

__ -- -- II/11 8,640 2,350,OOO - 17118 768J 530,000 - -- -- -- No 

18@’ 50 ll/ll 15.8 - 500 14/18 1.6J - 49.6 4 10 7 Yes 

__ 220 mm 1101 9.4 - 87.2 8/18 2.5J - 22.4J -- 0 -- No 

1,300 140 -- ll/ll 7.4 - 107 17118 1.3J - 14.3J 0 0 __ No 

__ 73 -- 3/l 1 5.2 - 6.8 NA NA __ 0 __ No 

-- __ -- 1 l/l 1 13,900 - 279,000 18/18 483 - 48,200 -- -- -- No 

15 __ 50 ll/ll 4.2 - 113 5/18 1.8L - 12.8 8 -- 3 Yes 

Inorganics (Dissolved) 
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TABLE 6-9 (Continued) 

SSA 6 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Groundwater Criteriac2) I Frequency/Range(3) 

USEPA 
Region III No. of 

Federal Tapwater COC 
Value 

Virginia Positive 
MCL PMCLs 
(KG) (I@) 

Detects/-No. Concentration Range 
(Psn) of Samples (I@) 

Background 

No. of 
Positive 

Detections/ Range of positive 
No. of Detections 

Samples (km) 

Comparison to Criteria 

iigpi$g 

COPC 
Selection 

Retained as 
a COPC? 

Potassium+ 

Sodium+ 

__ me __ ll/ll 1,430 - 6,640”’ 18118 430J - 17,900 -- -- -- No 
__ me __ 1 l/I 1 4,090 - 8,l lo(‘) 18/18 3,690J - 27,800 -- -- -- No 

Vanadium 

I 

4.4 - 5.3 O/18 ND 2 2 -- Yes 

I __ 26 __ l/l 1 1.9m IO/18 1.8J - 10.2J -- 0 -- No 

(‘) All concentrations reported in &I., 
c2) Federal MCL - Federal Safe Drinking Water Act Maximum Contaminant Level (USEPA, 1994a; Drinking Water Regulations and Health Advisories) 

Virginia Drinking Water Standards - PMCLs - Primary Maximum Contaminant Levels (Bureau of National Affairs - December, 1994) 
COC values - USEPA Region III COC screening value (USEPA, 1993a) 

c3) J = Analyte was positively identified, value is estimated 
L = Value estimated; biased low 
K = Value estimated; biased high 

c4) Thallium carbonate was used as a surrogate for the COC value. 
(‘) Constituent was not included as a COPC since it was not detected in the dissolved sample. Total inorganic result assumed to be due to the presence of suspended solids, 
@) Chromium (VI) COC value was used for chromium. 
(‘) Concentrations fall within the range of station-wide background. 

__ = No criteria published 
+ = Essential Nutrient 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, July 1995). 



Contaminant?) 

Yolatiles: 

Methylene Chloride 

Semivolatiles: 

Acenaphthylene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 8.8 1 215 1 0.0415-0.265 

Bis(2-ethylhexyl)phthalate 

Chrysene 

Di-n-Butylphthalate 

Fluoranthene 

Indeno (1,2,3-cd) pyrene 

Phenanthrene 

Pyrene 

j 
TABLE 6-10 

SSA 7 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Region III 
Criteriac2) 

Contaminant 
Frequency/Range”) 

No. of 
Positive 

Residential COC Detects/ 
Value No. of 

Range of 
Positive 

Detection 
bvzk) / Samples ; (mgflcg) 

0.88 215 1 0.0495-0.15J” 

0.088 2/5 1 0.043J-0.17J(9) 

0.88 215 1 O.O46J-0.34Jt9) 

46 I l/5 1 

88 1 215 1 0.058J-0.24J(9) 

780 I l/5 I 0.45 

310 1 315 1 0.064J-0.3J’9’ 

0.88 I l/5 1 0.0555@) 

3 1 O(S) 215 0.051 J-0.09J 

230 315 O.O47J-0. 17Jc9) 

No. of Positive 
Detects Above 
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TABLE 6-10 (Continued) 

SSA 7 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminanti’) 

‘esticides/PCBs: 

4,4’-DDT 

1 

Region III Contaminant 
Criteria(2) Frequency/Range”) 

No. of 
Positive Range of 

Residential COC Detects/ Positive 
Value No. of Detection 

Owk) Samples h&3) 

1.9 l/5 0.007 1 

Background 

No. of 
Postiive Range of 

Detections/ Positive 
No. of Detections 

Samples OWW 

o/13 ND 

Comparison to COPC 
Criteria Selection 

No. of Positive 
Detects Above 

Residential Selected as a 
COC Value COPC? 

0 No 

Calcium+ -- 515 209 - 57St9’ 44144 39.4 - 7,820 -_ No 

Chromium” 3 9(‘) 515 3.2 - 11c9) 44144 2.6 - 18.3 0 No 

Cobalt 470 5/5 1.3 - 2.7Lc9) 42144 1 .OJ - 6.75 0 No 

Copper 290 515 1.7 - 4.9t9’ 35144 1.25 - 24.4 0 No 

Iron+ _- 5/5 4,120 - 13,800’9) 44144 1,440 - 19,900 -- No 

Lead 400(4) 515 4.2 - 16.2c9) 44144 6.4 - 43.1 0 No 
.m . .? II *v,- .???,9, ‘4144 II CT I rrn IrT- 



! 
TABLE 6-10 (Continued) 

SSA 7 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”~ 

Region III Contaminant 
Criteriat2) Frequency/Range”) 

No. of 
Positive Range of 

Residential COC Detects/ Positive 
Value No. of Detection 

bvdk) Samples bwW 

Potassium+ __ 515 115 - 220C9’ 

Selenium 39 l/5 0.81K 

Sodium+ -- 515 22.6 - 73c9’ 

Vanadium 55 515 4.2 - 25.8c9) 

Zinc 2.300 5/5 6.85 - 2 1.9L’” 

(‘1 Organic concentrations reported in @kg, Inorganic concentrations reported in mg/kg. 
c2) COC = USEPA Region III COC screening value (USEPA, 1993a) 
c3) J = Analyte was positively identified, value is estimated. 

K = Estimated value, biased high 
L = Estimated value, biased low 

c4) Action level for residential soils (USEPA, 1994~) 
r5) Endosulfan was used as a surrogate for the COC value. 
w Endrin was used as a surrogate for the COC value. 
(‘) Chromium (VI) COC value was used for chromium. 
@) Naphthalene was used as a surrogate for the COC value. 
c9) Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 
NA = Not Analyzed 
ND = Not Detected 

Comparison to 
I 

COPC 
Background Criteria Selection I 

No. of 
Postiive Range of 1 No. of Positive 

Detections/ Positive Detects Above 
No. of Detections Residential Selected as a 

Samples Wk) COC Value COPC? 

44144 7.6L-491 1 4 I Yes 

36144 3.85 - 11.94 0 No 

15144 3985 - 1,640 -- No 

23144 0.26L - 0.55L 0 No 

44144 13.95 - 115J -- No 

44144 

44144 

6. IJ - 34.7 0 No 

3.2KJ - 48.4 0 No 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, July 
1995). 



! 
TABLE 6-11 

Contaminanti’) 

I 

Volatiles: 

Methylene Chloride 

Semivolatiles: 

bis(2-ethylhexyl)phthalate 

I Di-n-butylphthalate 

I Butyl benzyl phthalate 

I Di-n-octyl phthalate 

I 1,4-Dichlorobenzene 

maphthalene 

I Naphthalene 

I Phenanthrene 

1 Pyrene 

Pesticides/PCBs: 

beta-BHC 

I gamma-Chlordane 

I Endrin Aldehyde 

SSA 7 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

0.35 1127 0.000575 NA NA 0 No 

0.49@ l/27 0.0048J NA NA 0 No 

2.3 l/27 0.00051J NA NA 0 No 

2.3”’ 2127 0.00685 - 0.25 NA NA 0 No 



) 
TABLE 6-11 (Continued) 

SSA 7 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Methoxychlor 

Region III Contaminant Comparison to COPC 
Criteria Frequency/Ranget3) Background Criteria Selection 

No. of No. of 
Positive Range of Positive Range of Positive 

Residential Detects/ Positive Detections/ Positive Detects Above 
COC Value No. of Detections No. of Detections Residential Selected as a 

Wk) Samples hi&g) Samples @g/kg) COC Value COPC? 

39 1127 0.00365 NA NA 0 No 

Magnesium+ I 
-- 27127 334 - 4,050 16/16 1365 - 2,870 _- 

I No 



I 
TABLE 6-l 1 (Continued) 

SSA 7 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Region III Contaminant 
Criteria Frequency/Range(‘) Background 

COPC Comparison to 
Criteria Selection 

I I 
I 
I 

Contaminant(‘) 

Residential 
COC Value 

b-wk) 

No. of 
Positive 
Detects/ 
No. of 

Samples 

I Potassium+ I me I 27127 

I Selenium I 39 I 3127 

Zinc I 2300 27127 

Range of 
Positive 

Detections 
M-c&) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of 
Positive 

Detections 
OWW 

Positive 
Detects Above 

Residential 
COC Value 

Selected as a 
COPC? 

30.5 - 752c9’ 1606 3.55 - 2,940 22 Yes 

1.3 - 61 .9Jc9’ 13/16 4.25 - 145 0 No 
I I I 

1345 - 6,470 13116 3925 - 2,560 -- No 

0.69K - 0.89K 1 lo/l6 1 0.26L - 0.75L 1 0 1 No 

24.9 - 1920c9, 1 15/16 1 17.2L- 2,180 1 -- 1 No 

lK-2K l/16 

5.2 - 38.4c9) 15/16 

9.2L - 1 37Lc9) 16/16 

0.44K 5 

7.85 - 70.3L 0 

3.65 - 330 0 

Yes 

No 

No 

1 

(I) 
c2) 

Organic concentrations converted to mg/kg (except nitramine compounds), inorganic concentrations reported in mg/kg. 

@) 
COC = USEPA Region III COC screening value (USEPA, 1993a) 
J = Analyte was positively identified. Reported value may not be accurate or precise. 
K = Estimated value, biased high. 

t4) 
L = Estimated value, biased low. 

c5) 
Naphthalene COC value used as a surrogate 

w 
Action level for residential soils (USEPA, 1994~) 

(‘) 
Chlordane was used as a surrogate for the COC value. 

t8) 
Endrin was used as a surrogate for the COC value. 

c9) 
Chromium (VI) COC value was used for chromium. 
Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 
NA = Not Analyzed 
ND = Not Detected 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin 
(Baker, July 1995). 



f 
TABLE 6-12 

SSA 7 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY - TEST PITS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Detects Above 



I 
TABLE 6-12 (Continued) 

SSA 7 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY - TEST PITS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant(i) 

Region III 
Criteria 

Contaminant 
Frequency/Range(3) 

No. of 
Positive 
Detects/ 
No. of 

Samples 

Range of 
Positive 

Detections 
Nvck) 

r Inorganics: 

I Barium I 550 7/7 14.9 - 83.9 16/16 

Calcium+ -- 717 427 - 1,470”) 16/16 

Chromium 390 717 8.1 - 16.7t8) 16/16 

Cobalt 470 717 1.3 - 6.6’8’ 12/16 

Copper 290 717 1.7 - 6.80 16/16 

Iron+ -- 717 7,400 - 18,l OO(8’ 16/16 

Lead 400” 717 3.6 - 25.3c8’ 16/16 

kground 

Range of 
Postiive 

Detections 
b-@W 

2,710 - 28,200 

0.235 - 3 1.3L 

10.65 - 66.9 

0.35 - 9.8 

28.93 - 233,000 

5.2L - 33.5 

0.975 - 156 

2J- 15 

3855 - 51,lOOJ 

3.6L - 25.5L 

1365 - 2,870 

3.5J - 2,940 

4.25 - 145 

Positive 
Detects Above 

Residential Selected as a 
COC Value COPC? 

4 I Yes I 

+--K--l 
0 I No I 

-A-+-a 

0 I No I 



I 

TABLE 6-12 (Continued) 

SSA 7 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY - TEST PITS 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

I Potassium+ 

II 
I zinc 

Region III Contaminant 
Criteria Frequency/Range@) 

No. of 
Positive 

Residential”) 
Range of 

Detects/ Positive 
COC Value No. of Detections 

hk) Samples OWW 
__ 717 282 - 1,230”’ 

__ 717 23.5 - 103”’ 

55 7/7 10.1 - 24.1” 

2,300 717 8.7 - 64.5(” 

Background 

No. of 
Positive 

Detections/ 
No. of 

Samples 

13/16 

15116 

15/16 

16/16 

Range of 
Postiive 

Detections 
@dk) 

3925 - 2,560 

17.2L - 2,180 

7.85 - 70.3L 

3.65 - 330 

Comparison to 
Criteria 

Positive 
Detects Above 

Residential 
COC Value 

-- 

-- No 

0 

0 

(1) 
(2) 
(3) 

(4) 

(5) 
(6) 
(7) 

(9 

Organic concentrations converted to mg/kg (except nitramine compounds), inorganic concentrations reported in mg/kg. 
COC = USEPA Region III COC screening value (USEPA, 1993a) 
J = Analyte was positively identified. Reported value may not be accurate or precise. 
K = Value estimated; biased high 
L = Estimated value, biased low 
Naphthalene COC value used as a surrogate 
Action level for residential soils (USEPA, 1994~) 
Endrin COC value used as a surrogate. 
Chromium (VI) COC value used for chromium. 
Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 

COPC 
Selection 

Selected as a 
COPC? 

No 

No 

No 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin 
(Baker, July 1995). 



i 
TABLE 6-13 

SSA 7 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

i 

Contaminant”’ 

Yolatiles: 

COPC 
Groundwater Criteria”’ Frequency/Range(‘) Background Comparison to Criteria Selection 

USEPA No. of No. of No. of 
Region III No. of Positive No. of Detects Detects 

Federal Tapv;;eCOC Virginia Positive Concentration Detections/ 
Range of 
Positive Detects Above Above Retained 

MCL PMCLs Detects/No. Range No. of Detections Above COC Virginia 
(I@-) (Pg/L) (Pi&) of Samples ~~g/L) Samples (Pgn) MCL Value Criteria CZP%? 

Semivolatiles: 



) 
TABLE 6-13 (Continued) 

SSA 7 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

I I Groundwater Criteriac2) 
COPC 

Selection 

Retained 

CZP:? 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No@’ 

No@’ 

No 

No@’ 

No 

Yes 

Comparison to riteria Frequency/Range(‘) 

No. of 
Positive Concentration 

DetectsINo. Rwse 
of Samples hL) 

Background 

No. of 
Positive Range of 

Detections/ Positive 
No. of Detections 

Samples (Id-) 

l/6 0.026L O/l8 ND 

l/6 0.042L O/18 ND 

) No. of 
Detects 
Above 

Virginia 
Criteria Contaminar#) 

-- 

0 

l/6 I 0.029L I l/l8 I 0.0163 0 IO 0 I delta-BHC 1 0.2’5’ 1 0.052’5’ 4(‘) 

-- 

Nitramines: 

0.0042 -- 116 0.033L O/18 ND 

317 22-39 O/l8 ND 

317 25-48 0118 ND 

717 17,000-206,000 18/18 44.9J - 14,600L 

-- 1 

-- 0 

-- 3 

-- 7 

7 7 

7 7 

I HMX I 180 I -- __ 

lnorganics (Total): 

__ 

0 717 20.6L-53.4L l/18 16.4K 

717 106-825 6/18 3.55 - 36.4 7 

717 I 87.5L-972 1 1 13J-97.55 18/18 0 I 6 0 

5 7 

+ 6 6 

-- Beryllium 4 0.016 -w 

Cadmium 

Calcium+ 

5 1.8 10 

__ -_ -- 

5 

I Chromium I 100 I 1 St7’ I 50 717 I 96.9-1,020 I 14/18 I 1.65 - 49.6 7 

_- 717 I 38.4-174 I 8118 1 2.5J - 22.4 

0 7/7 26.8-l 82 17/18 1.3J - 14.6J 



1 
TABLE 6-13 (Continued) 

SSA 7 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

ency/Range”) Bal trison to t Groundwater Criteria(*) Freql 

USEPA 
Region III No. of 

Federal Tapwater COC Virginia Positive 
MCL Value PMCLs Detects/No. 
(FgpL) (IQ&) (PI@) of Samples 

No. of 
Detects 
Above 
cot 
Value 

Concentration 
Range 
(Pg/L) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

49,9OOL-620,000 1 18/l 8 

I I -- I so l 7/7 15 19.1-236 I S/18 1.8L- 12.8 1 7 

I -- I -- I -- I 717 

6 __ I Yes 7.9J -27.65 1 6 

I Potassium+ I -- I __ I _- I 717 6,350-59,600 I 18/18 5573 - 17,000 1 -- -- -- No 

* 

2 NO(~) 

__ No 

I Selenium I SO I 18 I 10 I 617 3.4K-13.8 I l/18 0 

Sodium+ I __ I __ I __ I 717 3,830-30,100 I 18118 -- 

6.3K-15.5 I O/18 6 __ I Yes 

141L-1,lOOL I 17/18 7 -- Yes 

__ 

* 

Yes 129L-1,130 I 18118 1 

Inorganics(Dissolved) 

Aluminum I -- I 3,700 I -- I l/7 S2.6’9’ 6118 

16.7J - 21.1J I 1 

3.OL - SSL 1 0 

1 1.8-S3.7’9’ I 18/18 0 I No 5.9J - 73.43 1 0 Barium 2,000 260 1,000 717 

Calcium+ -- -- __ 717 -i-k-- I Cobalt I -_ I 220 I -- I l/7 

I Copper I 1,300 I 140 I 1,000 I 717 0 1 No l.lJ-4J ,0 



) 
TABLE 6-13 (Continued) 

SSA 7 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

:i: All concentrations reported in pg& 
Federal MCL - Federal Safe Drmkmg Water Act Maximum Contaminant Level (USEPA, 1994a; Drinking Water Re ulations and Health Advisories) 
Vir inia Drinking Water Standards - PMCLs - Primary Maximum Contaminant Levels (Bureau of National Affairs - 
C& values - USEPA Region 111 CCC screening value (USEPA, 1993a) 

%e cember, 1994) 

0) J = Analyte was positively identified, value is estimated 
K = Value estimated; biased high 
L = Value estimated; biased low 

E: Naphthalene used as a surrogate 
Lindane used as a surro ate 

F: Constituent not include B as a COPC since it was not detected in the dissolved sample. Totat inorganic results assumed to be due to the presence of suspended solids. 

@) 
Chromium (Vl) COC value was used for chrommm. 

t9) 
Thallium carbonate used a surrogate. 
Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrient 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, July 1995). 

. 



i 
TABLE 6-14 

SSA 7 
SURFACE WATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

COPC 
Federal/State Criteriat2) Frequency/Range”) Background Selection 

No. of No. of 
AWQC AWQC Virginia Virginia Positive Positive 

Saltwater Saltwater Saltwater Saltwater Detects/ Detections/ Range of Positive 
Acute Chronic Acute Chronic No. of Concentration Range No. of Detections Retained as 
Mm (Iv&) hem hm Samples him Samples hm a COPC? 

Inorganics (Total): 

Aluminum _- __ __ -- 414 75.1 J- 116J(” 17/17 1715 - 5,600 No 

Barium 

Beryllium 

Calcium+ 

__ -- __ __ 414 22.9L-23.4L(‘) 17/17 26.65 - 49.9J No 

_- -- __ __ l/4 O.lL o/17 ND No 

-- __ -- -- 414 175 , ooo- 182 3 ooo’5) 17117 29,200J - 198,000J No 

Copper 18 12 2.9 2.9 l/4 2.4Jc5’ 4117 5.65 - 6.75 No 

Iron+ -- __ mm -- 414 13OL- 1 67Lc5) 17/17 289J - 6,650 No 

Magnesium+ -- -- -- -- 414 544,OOO-562,OOO’s’ 17/17 23,000 - 656,000 No 

Manganese -- -- __ __ 414 8.1J-9.1J(” 17/17 33.1 - 37.9 No 

Potassium+ -- -- -- -- 414 196,000-202,000(5’ 17/17 8,210 - 220,000 No 

Sodium+ -- -- -- -- 414 4,990,000-5,180,000(‘) 16/17 180,000 - 5,760,OOO No 

Thallium 2,130c4) -- -- me 414 4.6K-1OK o/17 ND No 



1 
TABLE 6-14 (Continued) 

SSA 7 
SURFACE WATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Vanadium 

Zinc 

COPC 
Federal/State Criteria”) FrequencyJRange(3) Background Selection 

No. of No. of 
AWQC AWQC Virginia Virginia Positive Positive 

Saltwater Saltwater Saltwater Saltwater Detects/ Detections/ Range of Positive 
Acute Chronic Acute Chronic No. of Concentration Range No. of Detections Retained as 
(Kim hm km him Samples wJ4 Samples ~wi@) a COPC? 

-- -- __ -- 414 4.1L-6.8L(” I l/17 5J - 14.45 No 

95 86 95 86 414 2.25-6.15 9/17 7.95 - 20.2 No 

(I) All concentrations reported in pg/L 
0) Water Quality Criteria (WQC) saltwater acute and chronic, and Virginia Water Standards saltwater acute and chronic (Bureau of National Affairs - December 

1993) 
c3) B = Detected in associated blank(s) 

J = Analyte was positively identified, value is estimated 
L = Value is estimated; biased low 

c4) Lowest Observed Effect Level (LOEL) 
t5) Concentrations fall within the range of station-wide background. 

__ = No criteria published 
+ = Essential Nutrient 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, July 1995). 



TABLE 6-15 

SSA 7 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Sediment Criteria(*) 

ssv ssv 
ER-M ER-L 

(WW hdk) 

Contaminant 
Frequency/Range(‘) 

No. of 
Positive 
Detects/ 
No. of 

Samples 

Range of 
Posttive 

Detections 
Ow&9 

Semivolatiles: 

Benzo(a)anthracene I I 1.6 0.261 l/9 0.265 

I Benzo(b)fluoranthene -- 1 3.2 1 119 1 0.445 

Bis (2-ethylhexyl)phthalate -- 5.3’5’ 419 0.225-2.3 

Butyl benzyl phthalate __ 5.3’5’ 419 0.63-2.3 

Chrysene 2.8 0.384 l/9 0.365 

I Di-n-butyl phthalate I I -- -_ I 6’9 I 5.1-14 

1 Fluoranthene 1 5.1 1 0.6 I l/9 I 0.365 

I Indeno(l,2,3-cd)pyrene I -- I 0.6 I 1’9 I 0.19J 

I Pyrene 1 2.6 1 0.665 1 l/9 1 0.475 

Inorganics: 

Aluminum 

I Barium I -_ I -- 919 1 4.8-42.1 

919 2,550-20,X00 

I Beryllium I -_ I __ I 919 I 0.33L-l.lL 

Background Compariso 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of 
Positive 

Detections 
b&g> 

Positive 
Detects 

Above ER-M 

I to Criteria 1 &!ZZn 

0125 0 0 

25125 1 1,510-40,500 1 0 1 1.125 1 No 

25125 1.45 - 13.1 0 

25125 3.65 - 93.25 -- 

0 Yes 

-- No 

23125 1 0.55J - 1.65 1 -- 1 -- 1 No 
I I I I 



i 

TABLE 6-15 (Continued) 

SSA 7 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

ground I Comparison to Criteria I Contaminant 
Sediment Criteria@) Frequency/Range(‘) I Bat 

Range of 
Positive 

Detections 
OWk) 

Positive Positive Retained 
Detects Detects as a 

Above ER-M Above ER-L COPC? 

SW 
ER-M 

@w&d 
-- 

Contaminant(‘) 

I Calcium+ 217J-4,220 1 -- 1 -- 1 No 1 

I Chromium 

I Cobalt 

370 1 81 1 919 1 7.9L-40.5” 1 25125 3.8-66.1 I 0 
I I I I 

-- __ 1 919 1 3-10.7’6’ 1 24125 
I I I 

3.85- 15J 1 -- I __ I No 

I Copper 270 I 34 I 9’9 I 2.1-23@’ 1 24125 3.75 - 43.1 0 0 No 

3,060 - 46,000 -- -- No I Iron+ -- -_ 919 10,800- 25125 
35,800@) 

I Lead 218 46.7 919 3.35-36@) 25125 
I I I 

3.4-51.6 1 0 I 0 I No 

I Magnesium+ __ I -- 1 9/9 1 1,470-7,240@) 1 25/25 2925 - 9,720K -- -- No 

7.4 - 1,980 -- -- No I Manganese -- __ 919 30.1-252@) 25125 

51.6 20 919 4.4-2 1.9@) 23125 

__ -- 919 I ,830-4,320@’ 23125 

9.3K- 55.2 1 0 1 1 1 Yes 1 

I Potassium+ 1,200J - 6,080 -- 
! 

-- No 

0.46L - 1.5L 1 -- 1 -- 1 No 1 I Selenium me -- 119 2.2K 17125 

3.7 I l/9 0.82” l/25 2.2L 0 0 No 

1775 - 16,700 -- -- No mm I -a 1 9/9 1 1 ,600-12,900’6’ 1 25/25 

-- I __ 1 119 1 0.98K 1 0125 ND -- -- No 

4.85 - 67.6 __ -- No -- I __ 1 919 1 7.9-55.8@’ 1 25125 
I I I I 

410 150 919 16.65-1375 25125 
P I Zinc 43 -2025 1 0 1 0 1 No 1 



TABLE 6-15 (Continued) 

SSA 7 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

(I) 
(*) 

Organic concentrations converted to mg/kg, Inorganic concentrations reported in mg/kg. 

(‘) 
SSV = Sediment Screening Value (Long, et al, 1995) 
J = Analyte was positively identified. Reported value may not be accurate or precise. 
K = Estimated value, biased high 
L = Estimated value, biased low 

c4) 
w 

SSV was not published; therefore, the benzo(a)anthracene SSV (the most conservative PAH SSV) was used as a surrogate. 

w 
Region III BTAG Screening Levels range from 5.3 mgkg (diethylphthalate) to 260 mg/kg (n-butylphthalate). The more conservative value for diethylphthalate was used. 
Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 
NA = Not Analyzed 
ND = Not Detected 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, July 1995). 
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TABLE 6-16 

SSA 15 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant(‘) 

Semivolatiles: 

4-Chloroaniline 

I 4-Chloro-3-methylphenol 

Pesticides: 

alpha-Chlordane 

I 4,4’-DDE 

4,4’-DDT 

Die&m 

I Endosulfan Sulfate 

Region III 
Criteria(*) 

Contaminant 
Frequency/Range(‘) Background 

Comparison to 
Criteria 

Residential COC 
Value 

@v&3) 

No. of 
Positive 
Detects/ 
No. of 

Samples 

Range of 
Positive 

Detection 
hi&) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of No. of Positive 
Positive Detects Above 

Detections Residential 
@v&d COC Value 

31 l/6 O.llOJ O/l3 ND 0 
__ l/6 0.35OJ o/13 ND 0 

3 I O(S) l/6 O.lOOJ O/l3 ND 0 

46 316 0.0675 - 1.5J O/l3 ND 0 

1,600 l/6 0.12OJ o/13 ND 0 

780 216 0.1305 - 0.470 o/13 ND 0 

0.49(6) 316 0.002 I J - 0.280 o/13 ND 0 

0.49’6’ l/6 0.26 O/l3 ND 0 

2.7 316 0.00195 - 0.110 o/13 ND 0 

1.9 616 0.00825 - 0.020 o/13 ND 0 
I I I I I 

1.9 616 0.00245 - 0.082 o/13 ND I 0 

0.04 11/6 0.0092 o/13 ND 0 

47(P 116 0.00855 O/l3 ND 0 

COPC 
Selection 

Selected as a 
COPC? 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 



I 
TABLE 6-16 (Continued) 

Contaminant(‘) 

Inorganics: 

Aluminum 
iiii’:l~rj:jj~~~~~~~~~~~:~~~~~~~ 
,...: .:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~.::.:.:.:.:.. ,.,.,.,.,V,.,., . . . . . . . . . . . .:,.......,....... . . . . . . . . . . . . . . . .._... .,......., . . . . . . . .,... .,.,.,.,. ., .,.,. .,.,.,. ,. . . . . . .,. . .._ ,..... . . . . . . . . . . . . . . . . . . . ._. . . . . . . . . . . 
~~~~~~~~~~~~ 
.:...:.:.:.:...:.:.:.:.:...:.:.:.:.:.:.:.:.:.:.:.:.: ..,.....,...,.................. . . . . . . . . . . . . . . . . . . . . . . . . . . ;. . . ../................ _.. 

Barium 

/ ~~(total) 

I Lead 

Magnesium+ 

SSA 15 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Residential COC 

Contaminant 
Frequency/Range(‘) 

No. of 
Positive 
Detects/ 
No. of 

Samples 

Range of 
Positive 

Detection 
Owk) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of 
Positive 

Detections 
(wk~ 

400’4’ 616 9.1 - 227 44144 6.4 - 43.1 

__ 616 83.3 - 446” 44144 61.55 - 1.610 

Comparison to 
Criteria 

COPC 
Selection 

No. of Positive 
Detects Above 

Residential Selected as a 
COC Value COPC? 

0 No 

0 No 

4 Yes 

0 No 
me No 

-+-+++- 

-- No 

0 No 

-- I No 



I 
TABLE 6-16 (Continued) 

SSA 15 
SURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Region III Contaminant 
Criteria(*) Frequency/Range”) Background 

Residential COC 
Value 

hk) 
39 

2.3 

No. of 
Positive 
Detects/ 
No. of 

Samples 

616 

l/6 

Range of 
Positive 

Detection 
b&) 

8.4 - 175c9’ 

0.59K 

No. of 
Positive 

Detections/ 
No. of 

Samples 

44144 

0144 

Range of 
Positive 

Detections 
Owk) 

7.6L - 49 1 

ND 

160 516 1 - 5”) 36/44 3.85 - 11.9 

_- 616 94. I J - 692’9’ 15144 3985 - I,6405 

39 316 0.67K - l.lK 23144 0.26L - 0.55L 

39 l/6 5.3 2144 1J - 2.15 

-- 616 15.8 - 121 44144 13.95 - 115J 

55 616 7.4 - 39.2 44144 6.15 - 34.7 

2,300 I 616 1 13.15 -43.6Jc9’ 1 44/44 1 3.2KJ -48.4 

(1’ 
(2) 
(3) 

(4) 

(5’ 
(6) 
(7) 

(8) 
(9) 

Organic concentrations reported in @kg, Inorganic concentrations reported in mg/kg. 
COC = USEPA Region III COC screening value (USEPA, 1994a) 
J = Analyte was positively identified, value is estimated. 
K = Estimated value, biased high 
L = Estimated value, biased low 
Action level for residential soils (USEPA, 1994~) 
Naphthalene was used as a surrogate for the COC value. 
Chlordane was used as a surrogate for the COC value. 
Endosulfan was used as a surrogate for the COC value. 
Chromium (VI) COC value was used for chromium. 
Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 
NA = Not Analyzed 
ND = Not Detected 

Comparison to 
Criteria 

COPC 
Selection 

No. of Positive 
Detects Above 

Residential Selected as a 
COC Value COPC? 

0 No 

0 No 

__ No 

0 No 

0 I No 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, 
July 1995). 



I i 
TABLE 6-17 

SSA 15 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”~ 

Irolatiles: 

Methylene Chloride 

Acetone 

Semivolatiles: 

I ,4-Dichlorobenzene 

Benzo(a)anthracene 

Chrysene 

Di-n-butylphthalate 

Fluoranthene 

Phenanthrene 

Pyrene 

Pesticides: 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Region III 
Criteria 

Residential 
COC Value 

Owk) 

85 

780 

27 

0.88 

88 

780 

310 

3 1 O(6) 

230 

2.7 

1.9 

1.9 

Contaminant Comparison to COPC 
Frequency/Range(‘) Background Criteria Selection 

No. of No. of 
Positive Range of Positive Range of Positive 
Detects/ Positive Detections/ Positive Detects Above 
No. of Detections No. of Detections Residential Selected as a 

Samples OWW Samples Owkt) COC Value COPC? 

Ill4 0.0015 NA NA 0 No 

l/l4 0.022 NA NA 0 No 

2113 0.0735 - 0.0895 NA NA 0 No 

l/l3 0.0435 NA NA 0 No 

II13 0.0415 NA NA 0 No 

4112 2.8 - 5.7 NA NA 0 No 

l/13 0.095J NA NA 0 No 

l/13 0.0873 NA NA 0 No 

Ill3 O.llOJ NA NA 0 No 

l/l2 0.0465 NA NA 0 No 

3112 0.001 IJ - 0.35 NA NA 0 No 

2/1l 0.051J - 0.19OL NA NA 0 No 



I 
TABLE 6-17 (Continued) 

SSA 15 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

C 
Freq 

~ntaminant 
.ency/RangeO) I 

Comparison to 
Background Criteria 

COPC 
Selection I 

Contaminant”) 

Region III 
Criteria 

i 

Residential 
COC Value 

OWW 

No. of 
Positive 
Detects/ 
No. of 

Samples 

Range of 
Positive 

Detections 
@g/kg) 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of Positive 
Positive Detects Above 

Detections Residential 
(mg/kg) COC Value 

I Inorganics: I 

13'13 1700 - 9280 16116 2,710 - 28,200 2 

3.2L - 4.7L 2113 8.5L - 31.3L 2 

1.1 - 29.2” 16/16 0.235 - 42.7 13’8 

4’13 

13/13 

13113 12.3 - 33.8” 1 16/16 1 10.65 - 66.9 1 0 

13'13 0.17-2.1 1 13/16 1 0.35 - 9.8 I 13 Yes I 

No I I Cadmium II13 

13'13 

13'13 

0.34 O/16 ND 0 

32.3 - 265,000 16/16 28.95 - 233,000 -- 

4.8 - 33.5c8’ 16/16 5.2L - 33.5 0 

1.8 - 58c8’ 12/16 0.975 - 156 0 

31 Ill6 0.6K 0 

6,180 - 73,500 16116 385 - 51,lOOJ -- 

2.6 - 229 16116 3.6L - 25.5L 0 

235 - 2,760c8’ 16/16 1265 - 2,870 -- 

No I I Calcium+ I __ 
I 

I Chromium I 39”’ No I 
I 

13'13 I Cobalt I 470 No I 
I 

l/l I Cyanide (total) I 160 No I 
I 

13113 I Iron+ I -- No I 
I 

I Lead I 400(4) 13/13 No I 
I 

13113 No I 
I 

13'13 5.35 - 13OOJ’8’ 1 16/16 1 3.55 - 2,940 1 12 Yes I 
1.1 - 21.6c8’ 1 l3/16 1 4.25- 145 I 0 I Nickel I 160 13’13 

13/13 I Potassium+ I -_ 183 - l,78O’8’ 13/16 3925 - 2,560 -* 



Contaminanto) 

I Selenium 

I Vanadium 

1~~ zinc 

I 
TABLE 6-17 (Continued) 

SSA 15 
SUBSURFACE SOIL DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Region III Contaminant 
Criteria Frequency/Range(‘) 

Residential 
COC Value 

bdk3) 

39 

-- 

0.63(‘) 

55 

2,300 

No. of 
Positive Range of 
Detects/ Positive 
No. of Detections 

Samples OwW 

7113 0.57K - 1.4K 

13113 22.4 - 1,88O(8) 

l/l3 1.3L 

13'13 3.5 - 36.8t8) 

13'13 9.8J - 80.35” 

Background 

No. of 
Positive 

Detections/ 
No. of 

Samples 

Range of 
Positive 

Detections 
@v&2) 

16/16 1 3.65-330 

(‘) 
(*) 

Organic concentrations converted to mg/kg, Inorganic concentrations reported in mg/kg. 

(‘) 
COC = USEPA Region III COC screening value (USEPA, 1994a) 
J = Analyte was positively identified. Reported value may not be accurate or precise 
K = Estimated value, biased high 
L = Estimated value, biased low 

c4) Action level for residential soils (USEPA, 1994~) 
(‘1 
w 

Thallium carbonate was used as a surrogate for the COC value. 

c7) 
Napthalene was used as a surrogate for the COC value. 

c8) 
Chromium (VI) COC value was used for chromium. 
Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrients 
NA = Not Analyzed 
ND = Not Detected 

Comparison to 
Criteria 

Positive 
Detects Above 

Residential 
COC Value 

0 

COPC 
Selection 

Selected as a 
COPC? 

No 

No 

Yes 

No 

No 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin 
(Baker, July 1995). 



TABLE 6-18 

SSA 15 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

i 

Groundwater Criteria(*) 

USEPA 
Region III 

Federal Tapwater Virginia 
MCL COC Value PMCLs 

Contaminant(‘) I am I (Mm I hm 
Volatiles: 

Acetone -- 
~~~~~~~~t~~~~~~~~ 7 
f-.-.v....:.* ‘:‘:‘.. ..‘. . . . . . . .:.:.:.:.:. .:.:.:.:.:.: . . . . . . :..:... ::. _. .,.,...,.........: .,.,.,._,. ,.......... . . . . . . . . . . ,.... ..:.. . . . . . . 

1,l -Dichloroethane _- 

1,1, 1 -Trichloroethane 200 

370 -- 

0.044 7 

81 _- 

130 200 

cis, 1,2-Dichloroethene 70 6.1 -- 

Bromodichloromethane 100 0.17 __ 

Chloroform 

Ethylbenzene 

4,4’-DDE -- 0.2 -- 
~~~~~~~~~~~~~~ __ . . . . . . . . . . 0.2 0.0059 . . . . . . . . . . . . .,.y . . . . .&..j:.:., .:, ..A...i...............L. . .b. ,_.................,.........,.................. . . . . . ...l,.,..._..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .‘........: :........... . . . . . . . ,.,.,.. .,.,.. 

I Background 

No. of 
Positive 

Detects/No. 
of Samples 

Concentration 
Rws 
(Ia) 

Range of 
Positive 

Detections 
(Pgn) 

l/l 65 l/l l5J 

l/5 0.65 0'18 ND 

3'5 1-2 O/18 ND 

515 2- 16 O/18 ND 

l/5 0.9J O/l8 ND 

l/5 0.5J O/l8 ND 

415 0.6J - 4 3'18 15-6 

l/5 0.7J O/18 ND 

l/5 1 7 1 O/l8 1 ND 

l/5 0.05J 0'18 ND 

215 0.06J - 0.067J 0'18 ND 

215 0.059J - 0.065 O/l8 ND 

215 0.125 - 0.16J 0'18 ND 

COPC 
Comparison to Criteria I I Selection 

No. of No. of 
No. of Detects Detects 
Detects Above Above Retained 
Above COC Virginia as a 
MCL Value Criteria COPC? 

__ 0 __ No 

0 1 1 I 0 I Yes I 
-- 0 -_ No 

0 0 0 No 

0 0 -- No 

0 1 -- NO(~) 

0 4 -e NO(~) 

0 0 -- No 

1 1 1 Yes 

-- 1 1 I -- I Yes I 
-s 0 -_ No 
-- 0 -- No 
-- I 0 I 2 I Yes I 



TABLE 6-18 (Continued) 

SSA 15 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Frequency/Range(‘) I Bat [ground I COPC 
Selection Groundwater Criteria(*) 

) 

Comparison to Criteria 

m> 

I No. of 
No. of 

Positive 
Detects/No. 
of Samples 

Concentration 
Range of 
Positive 

Detections 
WJA Contaminant?’ 

lnorganics (Total): 

Aluminum -- 1 3,700 I -- __ 1 5 1 -- 1 No(‘) 5'5 44.95 - 14,600I 10,800 - 135,000 IS/l8 

Antimony 16.4K 3 3 -- No(‘) 

3.55 - 36.4 2 5 2 NO(~) 

6 1.5 -- 3'5 14.5L - 26.9L l/18 

50 0.038 50 5'5 5- 112 6'18 Arsenic (as carcinogen) 
. . . . ..: . . . . ijjj .:.: 2,000 260 1,000 515 91.6 - 849 IS/18 

4 0.016 -- 415 2.7 - 12.3 S/18 

135 - 97.55 0 4 0 Yes 

0.225 - 1.5J 2 4 -- No(‘) Beryllium 

Cadmium 

Calcium+ 

ND 0 1 0 NO(~) 

7685 - 530,000 -- -- -- No 

l/5 2 O/18 

5'5 313,000 - 1,590,OOO l7/18 

5 1.8 10 
__ -- -- 

100 18@) 50 

-- 220 -- 

I.65 - 49.6 4 5 4 No@’ 

2.55 - 22.43 -- 0 __ No 

515 33.1 - 448 l4/18 

5'5 8.3 - 95.3 8'18 

Chromium 

Cobalt 

5'5 9.8 - 86.2 l7/18 1.35 - 14.65 0 0 0 No 

1'5 5.45 NA NA 0 0 -- No 

Copper 1,300 140 1,000 

Cyanide (total) 200 73 -- 

Iron+ 5'5 20,200 - 355,000 18/18 

5'5 SJ- 1155 5'18 

-- -w -- 

15 -_ 50 Lead 

Magnesium+ _- I -- I __ 5'5 1 6800 -44,700 1 18'18 



Contaminant”’ 

Manganese 

I Selenium 

I Zinc 

I Inorganics (Dissolved) 

Barium 

TABLE 6-18 (Continued) 

SSA 15 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Groundwater Criteria@) 

, 
115 2 .6c8’ 2118 3.25 - 4.6J 

515 9.4 - 13.8 l2/18 l.lJ-4J 

315 4.1 - 119i8’ 15/18 2.45 - 347 

515 2,080 - 3,760 18/18 70.23 - 9,810 

5/5 1.8 - 155 15/18 l.lJ - 54.4 

315 4.4 - 10.6 O/l8 ND 

Comparison to Criteria 

No 

Yes 

No 

NO 

No 

No@’ 

Yes 

No 

No 

No 

No 

No 

NO 

No 

Yes 

No 



TABLE 6-18 (Continued) 

i Contaminant”’ 

(potasSiitl+ 

SSA 15 
GROUNDWATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Groundwater Criteria”’ 

USEPA 
Region III 

Federal Tapwater Virginia 
MCL COC Value PMCLs 
WV bm wm 

-- __ I_ 

__ __ -- 

-- 26 -- 

I 
FrequencyfRange”’ Background 

I No. of 
No. of Positive 
Positive Concentration Detections/ 

Range of 
Posrtive 

Detects/No. Range No. of Detections 
of Samples hdJ4 Samples (ML) 

515 2,180 - 6,950 18/18 4305 - 17,900 

515 11,100 - 15,500 18/18 3,690J - 27.80 
I I I 

215 I 1.6 -2.6 lo/18 1.83 - 10.25 

I -1 COPC 
Comparison to Criteria Selection 

No. of No. of 
No. of Detects Detects 
Detects Above Above Retained 
Above COC Virginia as a 
MCL Value Criteria COPC? 

-- 1 -- 1 -- 1 No 

em I -- 1 -- 1 No 1 
-- 1 0 1 -- 1 No 1 

(‘) AI1 concentrations reported in @g/L 
c2) Federal MCL - Federal Safe Drinkiig Water Act Maximum Contaminant Level (USEPA, 1995a; Drinking Water Regulations and Health Advisories) 

Virginia Drinking Water Standards - PMCLs - Primary Maximum Contaminant Levels (Bureau of National Affairs - December, 1994) 

o) 
COC values - USEPA Region III COC screening value (USEPA, 1994a) 

t4) 
J = Analyte was positively identified, value is estimated 
Thallium carbonate was used as a surrogate for the COC value. 

c5’ Constituent was not included as a COPC since it was not detected in the dissolved sample. Total inorganic result assumed to be due to the presence of suspended solids. 
@) 
(‘1 

Chromium (VI) COC value was used for chromium. 
Concentration below 5 times the maximum detected blank concentration. 
J = Analyte was positively identified, value is estimated. 
K = Value estimated; biased high 
L = Value estimated; biased low 

c8) Concentrations fall within the range of station-wide background. 

-- = No criteria published 
+ = Essential Nutrient 
NA = Not Analyzed 
ND = Not Detected 

Note: Background data obtained from the Final Summary of Background Constituent Concentrations and Characterization of the York River Drainage Basin (Baker, July 1995). 



i 

TABLE 6-19 

1 Volatiles: 

I Inorganics (Total): 
Aluminum 

1 Barium 
I Cadmium 
1 Calcium+ 

I Cower 
I Iron+ 
I Lead 

Potassium+ 
Sodium+ 

SSA 15 
SURFACE WATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Federal/State Criteria(*) Frequency/Range” 

AWQC AWQC Virginia Virginia No. of 
Freshwater Freshwater Freshwater Freshwater Positive Concentration 

Acute Chronic Acute Chronic Detects/No. Range Retained as 
km km ha) (Pm of Samples hm a COPC? 

__ 11.600** -- -- l/3 1 Yes 
-- I -- I me I __ I l/3 I I Yes 

I I I I 

45,000** 1 21,900** 1 -- l __ I 213 I 420 - 500 I Yes 
__ 

-- 
-- 

-- 
-- 
__ 

-- 
__ 

l/3 
213 

2 Yes 
49 - 77 Yes 

750 87 __ -- 313 50.5 - 80.4 No 
-- -- __ __ 313 35.2L 43.2L - No 

3.9* 1.1* 13.4 2.67 l/3 2.1K No 
__ __ -- -- 313 102,000 114,000 - No 

18* 12* 49.6 30.05 l/3 4.1 No 
__ 1000 -- __ 313 33 1L - 889L No 

83* 3.2* 327.69 12.77 213 1.4 - 1.6 No 
-- __ __ -- 313 2.620 - 3.220 No 

-- -- -- __ 313 24 70.1 - No 
-- -- __ -- 313 1,030 1,560 - No 
__ -- -- __ 313 7,020 9,290 - No 



1 
TABLE 6-19 (Continued) 

SSA 15 
SURFACE WATER DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant”) 

Thallium 
Vanadium 
Zinc 

AWQC 
Freshwater 

Acute 
(Mm 
1,400* * 

-- 

120* 

Federal/State Criteria(*) 

AWQC Virginia 
Freshwater Freshwater 

Chronic Acute 
o@) WL) 
40** __ 

-- -- 

110* 295.1 

COPC 
Frequency/Range(3) Selection 

Virginia No. of 
Freshwater Positive Concentration 

Chronic Detects/No. Range Retained as 
WL) of Samples hm a COPC? 

-- 213 7K - 7.6K No 
-- l/3 1.8L No 

267.29 313 2.5J - 7.65 No 

(I) All concentrations reported in pg/L 
c2) Water Quality Criteria (WQC) human health values (recalculated) using IRIS as of 1990, and Virginia Water Standards (Bureau of National 

Affairs - December 1994) 
c3) B = Detected in associated blank(s) 
c4) Freshwater Acute Value for dichloroethylenes 

J = Analyte was positively identified, value is estimated 
K = Value is estimated; biased high 
L = Value is estimated; biased low 

__ = No criteria published 
+ = Essential Nutrient 
* = Hardness dependent criteria (100 mg/L CaCO, used) 
** = Insufficient data to develop criteria. Value presented is the lowest observed effect level (LOEL). 



I 
TABLE 6-20 

SSA 15 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant Frequency/Range(‘) I Comparison to Criteria 
COPC 

Selection Sediment Criteriao’ 

No. of Positive 
Detects/ 

No. of Samples 

Range of Positive Positive 
Detections 
GWW I I 

Positive 
Detects Detects 

Above ER-M Above ER-L 
Retained as 
a COPC? Contaminant”) 

Volatiles: 

1 ,ZDichloroethene (total) 

Benzene 
Toluene 

l/5 0.0025 -- -- 

l/5 0.0025 me _- 
l/5 0.0055 -- __ 

No 

No 
No 

Yes@) 

No 
-- 215 0.0025 0.007J - -- -- 

-- l/5 0.0025 -s __ 

Semivolatiles: 

I bis(2-Ethylhexyl)Phthalate I -- I 5.3” I 4 ,I5 0.11 J - 0.57 __ 0 I I 
Fluoranthene I 5.1 I 0.6 I l/5 0.099J 0 0 

No 
No 

Phenanthrene F No 0.24 
0.665 

1.5 
2.6 

215 
l/5 

0.0475 - 0.0625 
0.075 I Pyrene I No 

~:~~~~I 0.0461 1 0.00158 1 515 1 0.0082 - 0.0495 1 1 1 5 Yes 

Yes 

Yes 
0.027 0.0022 515 0.00415- 0.031 1 5 

~~1 
1 

I 0.0461 1 0.00158 1 1 515 1 I 0.02 - 0.086 1 I 1 5 

t t t 0.000625 - 0.00155 I -- I -- 415 No 

Yes 

Inorganics: 

0.0005(4) 415 0.00225 - 0.0045 0 4 
0.0005”’ 415 0.0022 - 0.0054 0 4 

Alumimrm em -- 515 497 - 959 ma a_ 

Arsenic 70 8.2 315 0.72 - 1.3 0 0 
Barium -_ -- 515 3 - 10.4 -- -- 
Beryllium -- -- 515 0.02 - 0.05 __ -- 

Yes 

No 

No 
No 
No 



t I 

TABLE 6-20 (Continued) 

SSA 15 
SEDIMENT DATA AND COPC SELECTION SUMMARY 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Contaminant(‘) 

Cadmium+ 
Calcium+ 

Sediment Criteria@) 

ssv ssv 
ER-M ER-L 

hk) h&d 
9.6 1.2 
__ __ 

Contaminant Frequency/Range@) 

No. of Positive Range of Positive 
Detects/ Detections 

No. of Samples bwk9 
315 0.38 - 0.43 
515 6825 - 43505 

COPC 
Comparison to Criteria Selection 

Positive Positive 
Detects Detects Retained as 

Above ER-M Above ER-L a COPC? 

0 0 No 
__ __ No 

ti~~~~~~~~~~~~~~~~~. . :::::::::::::::: . . . . . . . . . . . . . . . . . . . . . . . . 0.7 1 0.15 315 0.23 - 0.44 0 3 Yes 
Silver 3.7 1 l/5 0.87L 0 0 No 
Sodium+ __ _- 515 30-49 __ -- No 
Vanadium __ __ 515 2.3 - 4.3 __ __ No 
zinc 410 150 515 9.5J - 19.1 0 0 No 

(I) 
(‘) 

Organic concentrations converted to mgikg, Inorganic concentrations reported in mgkg. 

c3) 
SSV = Sediment Screening Value (Long, et al, 1995) 
J = Analyte was positively identified. Reported value may not be accurate or precise. 
L = Estimated value, biased low 

t4) National Oceanic and Atmospheric Administration 
w Region III BTAG Screening Levels range from 5.3 mgkg (diethylphthalate) to 260 mgkg (n-butylphthalate). The more conservative value for 

diethylphthalate was used. 
w Reincluded as a COPC. 

-- = No criteria published 
+ = Essential Nutrients 



TABLE 6-21 

USEPA WEIGHT-OF-EVIDENCE CATEGORIES 
FOR POTENTIAL CARCINOGENS 

SSAs 1,6,7, AND 15 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

USEPA 
Category Description of Group Description of Evidence 

Group A Human Carcinogen Sufficient evidence of carcinogenicity in humans 
from epidemiological studies to support a causal 
association between exposure and carcinogenicity. 

Group B 1 Probable Human Carcinogen Limited evidence of carcinogenicity in humans 
from epidemiological studies. 

Group B2 Probable Human Carcinogen Sufficient evidence of carcinogenicity in animals, 
inadequate or lack of evidence of carcinogenic&y in 
humans. 

Group C Possible Human Carcinogen Limited evidence of carcinogenicity in animals, 
inadequate or lack of evidence of carcinogenicity in 
humans. 

Group D Not classified as to human Inadequate evidence of carcinogenicity in animals, 
carcinogenicity inadequate or lack of evidence of carcinogenicity in 

humans. 

Group E No evidence of carcinogenicity in No evidence for carcinogenicity in at least two 
humans adequate animal tests or in both epidemiological 

and animal studies 



TABLE 6-22 

SUMMARY OF RISK-BASED CONCENTRATION VALUES FOR CHEMICALS OF POTENTIAL CONCERN 
HUMAN HEALTH RISK SCREENING 

SSAs 1,6,7, AND 15 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Constituents 

Risk-Based 
Concentration 

Values for 
Residential Soil 

h3kY’) 

Risk-Based 
Concentration 

Values for 
Tap Water 
hm” WOE Target Critical Effect 

Volatiles: 

1, I-Dichloroethene 1.1(c) Lesions 

l,l, 1 -Trichloroethane 1,300(n) D 
I I 

Central Nervous 
System/Whole Body 

Hyperactivity/decreased 
weight 

7,000(n) 

cis- 1 ,ZDichloroethene 
I 

780(n) 6100 D I I Decreased hematocrit and 
hemoglobin 

Trichloroethene I 58(c) Hepatotoxicity 1.6(c) I B2 I 

Semivolatiles: 

Benzo(a)anthracene 0.88(c) 0.092(c) 1 B2 1 Liver, kidney, eye, skin Effects 

Benzo(k)fluoranthene I 8.8(c) 0.92(c) 1 B2 1 L’ tver, kidney, eye, skin Effects 

Benzo(a)pyrene I 0.088(c) Effects 0.092(c) B2 

3.4(c) B2 

0.0092(c) B2 

0.092(c) B2 

Liver, kidney, eye, skin 

Liver 

Liver, kidney, eye, skin 

Liver, kidney, eye, skin 

Tumors Carbazole 

Dibenzo(a,h)anthracene 

32(c) 

0.088(c) Effects 

Indeno( 1,2,3-cd)pyrene I 0.88(c) Effects 



TABLE 6-23 

SUMMARY OF AWQCs AND ER-Ls FOR ECOLOGICAL CONTAMINANTS OF CONCERN 
SSAs 1,6,7, AND 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Chemical 
AWQCs Chronic ER-L 

Mm hi&d 
Volatiles: 

1 ,l-Dichloroethene 11,600 NA 

Tetrachloroethene 

Trichloroethene 

840 NA 

21,900 NA 

Semivolatiles: 

Benzo(b)fluoranthene NA 0.261”’ 

Benzo(k)fluoranthene 

Pesticides: 

NA 0.26 l(‘) 

4,4’-DDD NA 0.00158 

4,4’-DDE NA 0.0022 

4,4’-DDT 0.001 0.00158 

alpha-Chlordane 

gamma-chlordane 

0.0043 0.0005 

0.0043 0.0005 

Inorganics: 

Arsenic 190 8.2 

Cadmium 1.1 1.2 

Chromium(2) 11 81 

Copper I 120’ I 34 

Iron 1,000 NA 

Lead 3 .2c3) 46.7 

Mercury 0.012 0.15 

Nickel 160 20.9 

Silver I 0.12 I 1.0 

zinc 11 O(3) I 150 

(I) SSV was not published; therefore, the benzo(a)anthracene SSV, the most conservative PAH SSV, was 
used as a surrogate. 

c2) Chromium was evaluated in the hexavalent state. 
c3) Hardness dependent criteria (100 mg/L CaCO, used). 
NA = Not Available 

- 



TABLE 6-23 

SUMMARY OF AWQCs AND ER-Ls FOR ECOLOGICAL CONTAMINANTS OF CONCERN 
SSAs 1,6,7, AND 15 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Chemical 

Semivolatiles: 

AWQCs Chronic ER-L 
(cl!&) W43) 

Benzo(b)fluoranthene NA 3.2 

Benzo(k)fluoranthene NA 0.26 l(l) 

Pesticides: 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

alpha-Chlordane 

gamma-chlordane 

Inorganics: 

Arsenic 

Cadmium 

Chromium(2) 

NA 0.00158 

NA 0.0022 

0.001 0.00158 

0.0043 0.0005 

0.0043 0.0005 

190 8.2 

1.1 1.2 

11 81 

Copper 12(3) 34 

Iron 1,000 NA 

Lead 3.20) 46.7 

Mercury 0.012 0.15 

Nickel 160 20.9 

zinc 
(‘) SSV was not published; therefore, the benzo(a)anthracene SSV, the most conservative PAH SSV, was 

used as a surrogate. 
c2) Chromium was evaluated in the hexavalent state. 
c3) Hardness dependent criteria (100 mg/L CaCO, used). 
NA = Not Available 



TABLE 6-24 

SUMMARY OF HUMAN HEALTH RISK SCREENING 
SSAs 1,6,7, AND 15 

NAVAL WEAPONS STATION, YORKTOWN 
YORKTOWN, VIRGINIA 

I ILCR”’ HI(‘) 
Site Screening Area I Medium I Soils and Groundwater I Soils and Groundwater I 

SSA 1 - Building 428 and 
the Teague Road Disposal 
Area Subsurface Soils 

Groundwater 

3.5E-05 0.72 

Total: 

SSA 6 - Aviation Field 
and Environs 

Surface Soils 

Subsurface Soils- 
Soil Borings 

0.000014 0.79 

2.5E-05 0.89 

Total: I 
~~~~~~~~~~~~ 
.,.,.,.,.,. .,.,.,.,. .,.,.,.,.,.,. :::::. . .(.. ::.. ..A:.: . . . . . . . . . . . . . . . . . . . . . . . . . . 

L 
SSA 7 - Building 373 
Rocket Plant/Group 18 
Magazines/Main Road 
Disposal Area 

Surface Soils 

Subsurface Soils- 
Soil Borings 

l.lE-05 
.:..:: ................... ....................................... ..................... 

3,7E-05 li;Ii;i;:~~~ 
,) ( ) ( : ..................... .... ..y.:...>:.>:.:.: .>. ...... . ::~:::::::::.:.‘i::::::::.::.~::,:::;::~:::::: ............................... 
................................ ................ 

Subsurface Soils- 3.2E-05 
................................. :::::::::::,:::::::i:::i:i::~:~::~~:~.~~:~:~~:~ ...................................... ................. ........... ............. 

Test Pits 
........................... ...................... .. :. .... :.:.:.:.:.:.::.:.:.:.:.:.:.:.:.:.:.:.:. ................................................ ................................................ ......................... ......... ..... :.;,.:.’ ......................... 

Groundwater 
. . .A.. i . . 

Total: 
.A......... 

1.. 2 . . . . . . . . . . . . . . .A. . . .A... . . . ..i... . 
b I I 
1 SSA 15 - STP #l Sludge I Surface Soils 

Drying Beds and 
Discharge Area 

Total: 

Subsurface Soils 

Groundwater 2.OE-05 (2.OE-05) 

Notes: 

(I) Total ILCRs and HIS for the filtered groundwater scenario are indicated in parentheses. HI’s or 
ICR’s exceeding their respective target values have been shaded. 



TABLE 6-25 

SUMMARY OF ECOLOGICAL RISK SCREENING 
SSAs 1,6,7, AND 15 

NAVAL WEAPONS STATION, YORKTOWN 
YORKTOWN, VIRGINIA 

Site Screening Area 
Total EI 

I 
Total EI 

Surface Water Sediment I 

SSA 1 - Building 428 and the Teague Road 
Disposal Area 

I SSA 6 - Aviation Field and Environs I NA I NA I 
SSA 7 - Building 373 Rocket Plant/Group 18 
Magazines/Main Road Disposal Area 

I I 
:.:.:.:.:.‘.::::::::::::‘:::~:.:..,:. 

SSA 15 - STP # 1 Sludge Drying Beds and 0.03 ~~~~~ . . . . . . . . . . . . . . . . . . . . . ,, . . . . ::: 
Discharge Area 

:::::!:li:i:i:i:i:i:i:i:i:j:i:::ji:i:i:j~~~~~~~~~ :::::j::::::::::::::::::::::::::::::::::::::::::::::: 

Notes: 

(I) COPCs were not selected in surface water samples. 
NA - Not applicable. Surface water and sediment samples were not collected at 
SSA 6. 

........................ 

........................... .................................. 
................. 

................. ................ .......................... 

.:.:.:.:‘:.:‘:.::.:.:::::::::::::: 
:.:.:.:.: : : ............. ................. 
........... ...................... ................. ................. ................. .................. 

..... ............ :.:.:,:.:.> 
::i:i:l:i:~.i,i:,:i:i:::::::::: 
................. 

., ...................... 
:::::.:: ~::.~:.:.:.:.:.:.):.: 
................. .................. 
............................... 

... . . ......................... 
............. ..... .......... :.:. 
...... : ........................ 
..................... ................. ....................... 
.:.:.:.>:. .: ;. ................ 

- 



TABLE 6-26 

SUMMARY OF UNCERTAINTIES IN THE RESULTS OF THE 
HUMAN HEALTH RISK ASSESSMENT 

SSAs 1,6,7, AND 15 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Uncertainty 

Hazard Assessment and &&tical Data 

Sufficient samples may not have been taken to characterize 
the media being evaluated. 

Systematic or random errors in the chemical analysis may 
yield erroneous data. 

The use of the maximum detected concentration in the 
estimation of the HIS, ILCRs and EIs for data sets i 5. 

Risk Screenine ProcesS 

The standard assumptions provided in the RBC table 
regarding body weight, exposure period, life expectancy, 
population characteristics, and lifestyle may not be 
representative of the actual exposure situations. 

Not evaluating the dermal contact pathway in the 
determination of the ILCRs, HIS, and EIs. 

Assumption of additivity in the quantification of cancer 
risks without consideration of synergism, antagonism, 
promotion, and initiation. 

Assumption of additivity in the estimation of systemic 
health effects without consideration of synergism, 
antagonism, etc. 

Potential for underestimating potential ecological affects to 
terrestrial receptors by evaluating aquatic receptors only. 

Potential 
Magnitude for 

Over- 
Estimation 
of Risks 

Moderate 

Moderate 

I 

L 

Potential 
Magnitude for 

Under- 
Estimation 
of Risks 

Low 

Moderate/High 

Potential 
Magnitude for 
1ver or Under 

Estimation 
of Risks 

Moderate 

Low 

Low 

Moderate 

Notes: Low - Assumptions categorized as “low” may effect risk estimates by less than one order of 
magnitude. 

Moderate - Assumptions categorized as “moderate” may effect estimates of risk by between one and 
two orders of magnitude. 

High - Assumptions categorized as “high” may effect estimates of risk by more than two orders of 
magnitude. 

Source: Risk Assessment Guidance for Supemnd. Volme 1. Human Health Evaluation Manual (Part AL 
(USEPA, 1989). 



TABLE 6-27 

SUMMARY OF UNCERTAINTIES IN THE RESULTS OF THE 
HUMAN HEALTH RISK ASSESSMENT 

SSAs 1,6,7, AND 15 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Uncertainty 

Potential Potential 
Magnitude for Magnitude for 

Over-Estimation Under-Estimation 
of Risks of Risks 

Potential 
Magnitude for 
Over or Under- 

Estimation 
of Risks 

Hazard Assessment and Analvtical Data 

Sticient samples may not have been taken to characterize 
the media being evaluated. 

Moderate 

Systematic or random errors in the chemical analysis may 
yield erroneous data. 

LOW 

The use of the maximum detected concentration in the 
estimation of the HQs, ILCRs and EQs for data sets s IO. 

Exnosure Assessment 

Moderate 

Use of one representative sample location for the 
groundwater and surface water exposure scenarios. 

LOW 

The standard assumptions provided in the RFK! table 
regarding body weight, exposure period, life expectancy, 
population characteristics, and lifestyle may not be 
representative of the actual exposure situations. 

LOW 

Not evaluating the dermal contact pathway in the 
determination of the ILCRs, HIS, and EIs. 

Toxicoloaical Assessment 

Low 

Toxicological indices derived from high dose animal 
studies, extrapolated to low dose human exposure. 

Risk Characterization 

Moderate 

Assumption of additivity in the quantification of cancer 
risks without consideration of synergism, antagonisn, 
promotion, and initiation. 

Moderate 

Assumption of additivity in the estimation of systemic 
health effects without consideration of synergism, 
antagonism, etc. 

LOW 

Notes: Low - Assumptions categorized as “low” may effect risk estimates by less than one order of magnitude. 

Moderate - Assumptions categorized as “moderate” may effect estimates of risk by between one and two orders of 
magnitude. 

High - Assumptions categorized as “high” may effect estimates of risk by more than two orders of magnitude. 

Source: Risk Assessment Guidance for Suncrfund. Volume 1. Human Health Evaluation Manual fPA A). (USEPA, 1989). 



7.0 RESULTS AND CONCLUSIONS 

The purpose of the Site Screening Process is to determine whether conditions at an SSA warrant 

initiation of the RI/FS process. Site Screening Process investigations were undertaken at SSAs 1, 

6, 7, and 15 in late 1994, in accordance with the Final Work Plan (Baker, 1994b). This section 

presents the results and conclusions of Site Screening Process on an SSA basis and a 

recommendation for additional RUFS activities or no action. Additional RI/FS activities could 

include additional sampling, removal actions or focused remedial investigations such as conducted 

for presumptive remedies. A recommendation of additional RVFS activities does not necessarily 

mean that the SSA must be classified as an IR program site. If funding is available, the additional 

activities could be carried out in the short-term, circumventing potential DOD funding limitations 

on new investigative work. 

7.1 SSA 1 - Buildiw 428 Teame Road Dimosal Area 

A total of 64 surface soil, 39 subsurface soil, 9 groundwater (total and dissolved), 9 sediment (from 

4 locations) and 5 surface water samples were collected and analyzed for TCL organics, 

nitramines/nitroaromatics (explosives) and TAL inorganics. 

From a human health perspective, surface soils produced an unacceptable ICLR value (1.1 x lOA). 

The ILCR value was caused by the presence of cPAH and arsenic. Arsenic concentrations detected 

at SSA 1 were similar to those presented in the station-wide background study and are, therefore, 

not likely the result of past SSA 1 activities. 

EI values for ecological receptors potentially exposed to ECOCs detected in surface water and 

sediments of the unnamed stream. The unnamed stream is intermittent in nature and frequently goes 

dry, therefore, no comparison to background freshwater stream data was conducted. Exceedances 

of freshwater criteria were most significant at location A01 SW04. Cadmium, copper, lead, mercury 

and zinc were detected at their highest concentrations at this location and contributed better than 60 

percent of the EI value of 110. The presence of benzo(b)fluoranthene, 4,4’-DDT and mercury in 

SSA 1 sediments accounted for the EI value of 3.0. 
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SSA 1 is recommended for additional RI/FS efforts . As determined from the Site Screening 

Process, Figure 7-l and Tables 7-l through 7-4 present the areas of concern (AOC) and related 

sample concentrations. As depicted on Figure 7- 1, AOC for surface soils are located at the western 

and eastern portion of the SSA. In addition, an ecological AOC was determined for the creek at the 

northeast portion of the SSA. A limited number of additional samples (focused on filling data gaps) 

should be obtained to define the extent of cPAH contamination in select surface subsurface soils 

throughout the SSA. Also, a habitat evaluation of the unnamed stream should be conducted to better 

define the nature of this surface water feature and identify potential exposure pathways and 

ecological receptors. As part of the habitat evaluation the groundwater/surface water interaction will 

be determined through the use of staff gauges and groundwater measurements. 

Because inorganics and nitramines/nitroaromatics were detected in groundwater samples at 

concentrations which do not cause human health concerns, and the conservative nature of obtaining 

groundwater samples from temporary piezometers versus monitoring wells (i.e., higher turbidity), 

further groundwater investigation is not recommended as part of the additional RIM effort. 

7.2 . . . . 6 - Awatlon Field and EnvwogS 

A total of 3 1 surface soil, 42 subsurface soil borings, 16 subsurface test pit and 10 groundwater (total 

and dissolved) samples were obtained from SSA 6. These samples were analyzed for TCL organics, 

nitramines/nitroaromatics and TAL inorganics. 

PCB-1254 and PCB-1260 detected at test pit locations 2,3,4, and 5 account for approximately 90 

percent of the ILCR value (1.9 x 10”) for subsurface soils. Arsenic accounts for approximately 9 

percent of the remaining ICLR. 

ICLR values were also elevated for unfiltered groundwater (3.8 x lo”) because of the presence of 

arsenic and beryllium. Arsenic was not detected in filtered groundwater which produced an ICR 

value of 1.4 x 10m5. In addition, there are no surface water bodies at SSA 6 ( the closest is the York 

River approximately 500 ft. north) that would be recharged by groundwater. 

An AOC was determined through the site screening process as presented on Figure 7-2. Tables 7-2 

through 7-6 present the media and contaminant concentrations within the AOC. This central portion 
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of the SSA encomposing the Helo Pad Landing area is to be subjected to additional RI/F S activities 

for subsurface soil and groundwater. Subsurface soil samples will be collected in the vicinity of test 

pits 2 and 3 (area south of helo pad) to characterize the nature and extent of subsurface PCB 

contamination, In addition, nitroaromatics detected in subsurface soils and groundwater warrant 

investigative sampling to the north of the Helo Pad area. The groundwater data obtained at SSA 6 

may be helpful in evaluation of the groundwater characteristics at Sites 6 and 7 located south of the 

ssa. 

Although organic and inorganic constituents were detected in soil and groundwater at the sludge 

disposal area and the current storage area, the concentrations were not excessive and did not produce 

an unacceptable risk to human health. Therefore, additional RVFS efforts are not recommended for 

these areas. 

7.3 SSA 7 - I&&jjnv 373 Rocket Plant/GrouD 18 Magaz . ines/Mam Road DisDosal Ara 

A total of 5 surface soil, 30 subsurface soil (18 from soil borings, 6 from hand augers and 6 from 

test pits) groundwater, 3 surface water and 9 sediment samples were collected at SSA 7. 

Both filtered and unfiltered groundwater samples produced ILCR values exceeding USEPAs 

generally acceptable risk range (3 x 10” and 2.4 x 10s2, respectively). The presence of 

1,1-dichloroethene is responsible for an individual ILCR value of 2.5 x 10”. The presence of 

1, 1-dichlorothene and other chlorinated volatiles (trichloroethene, 1, 1-dichloroethane and 

l,l, 1-trichloroethane is associated with the wastewater UST located just west of Building 373. 

The area around the wastewater UST system was determined to be an AOC by the site screening 

process. Figure 7-3 graphically depicts the area and Tables 7-7 and 7-8 present the contaminant 

concentrations in subsurface soils and groundwater pertaining to this AOC. 

Despite the proximity of the wastewater UST to Felgates Creek, organic constituents were not 

detected in surface water samples suggesting that organic contaminants are localized in the vicinity 

of the UST. Organic contaminants detected in Felgates Creek sediments do not appear to be related 

exclusively to SSA 7 activities (i.e., no volatile organics). El values indicate that the potential 

ecological affect on receptors in the surface water and sediment of Felgates Creek are limited. 
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Additional RVFS activities are proposed for subsurface soil and groundwater in the vicinity of the 

wastewater UST. Included in these activities is additional surface water and sediment samples 

within Felgates Creek adjacent to the area of the wastewater UST to access the ecological impact 

of past discharges. 

The UST system is subject to a removal action in Fiscal Year 97. This removal action will be 

conducted in accordance with the Final RAC Design Package for the Removal Action at SSA 7. 

(Baker, 1995) As part of the removal action, confirmation samples will be collected from the 

bottoms and side walls of the excavation. A minimum of 5 grab samples will be collected at the 

bottom and sidewalls of the UST excavation and one grab sample for every 20 linear feet of pipe 

trench to the UST. The samples will be collected from 0 to 6 inches of depth from the bottom and 

sidewalls of the excavation. All sampling will be conducted according to USEPA Region III SOPS. 

A copy of the transmittal letter for the RAC Design package is presented in Appendix 0. 

7.4 SSA 15 Sewage Treatment Plan #l/Sludpe Drving Beds and Discharpe Area 

A total of 6 surface soil, 14 subsurface, 4 groundwater (plus one duplicate), 3 surface water and 5 

sediment samples were obtained from SSA 15. 

Subsurface soils obtained from SSA 15 produce an HI value of 2.0 which suggests that systemic 

health effects could occur if subsurface soils are ingested by residents. Manganese (HQ - 1.1) and 

Arsenic (HQ = 0.65) are responsible for the HI value. Concentrations of arsenic and manganese and 

arsenic are similar to station-wide background and are likely not related to SSA 15 activities. 

El values for SSA 15 sediments and surface waters are 99.0 and 0.3, respectively. The sediment El 

value occurs because of the presence of DDT series pesticides and chlordane. The past legal 

application of these compounds for insect control at WPNSTA Yorktown was common. The 

occurrence of these pesticides are, therefore, not specific to activities at SSA 15. Furthermore, 

pesticides such as DDT and chlordane are relatively immobile and are not likely to affect Ballard 

Creek which ultimately receives runoff from SSA 15 surface water features. Flow in these 

tributaries is intermittent and relatively slow when water is present. Although the surface water El 

value does not exceed 1.0, the most significant contamination was observed in a surface water 

sample (A15SW02) obtained approximately 100 feet south of SSA 15. The sample contained 
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relatively high concentrations of trichloroethene (500 pg.&) and other chlorinated volatiles including 

vinyl chloride (2 ug/L) and c-l ,2-dichloroethene (77 ug/L,). 

Environmental media (i.e., groundwater, surface soils) investigated at SSA 15 do not appear to be 

responsible for these elevated concentrations of contaminants in surface water, suggesting that 

another source of contamination may be present in the area such as the industrial area located 

approximately 1,000 feet to the west of SSA 15. 

Because SSA 15 does not appear to be the source of contamination to adjacent surface waters and 

sediments, RI/FS activities are not recommended. Additional sampling at SSA 15 will be conducted 

in association with continued investigative activities at Site 12, located to the north of the ssa. As 

part of this investigation groundwater will be further assessed and surface water samples will be 

collected in the intermittent streams to the west and south of the ssa. This additional data will assist 

in decision making at Site 12 and evaluate the potential for other sources of contamination in the 

area. 

7.5 References 

Baker Environmental, Inc. 1994b. Final Work Plan for Site Screeninp Areas 1. 6. 7. and 15. Naval 

Weapons Station Yorktown. Yorktown. Virginia. November, 1994. 

Baker Environmental, Inc. 1995. Final RAC Design Package for Removal Action at Site Screening 

Areas 3 and 7. June, 1995. 
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7.0 SUMMARY AND CONCLUSIONS 

7.1 

The results of the investigation indicate the following: 

0 Inorganics and pesticides were detected in the majority of the samples from all 

media. With the exception of cadmium in SSA 6 subsurface soils obtained from 

test pits, neither are attributable to site operations at the SSAs. In general, the 

presence of inorganics is due to their natural occurrence in the various media. The 

presence of low concentrations of pesticides are attributable to the historical 

Station-wide spraying of pesticides. 

l Soil, groundwater, and surface water at SSA 1 have been impacted by site 

operations. Nitramine compounds were detected in samples collected from these 

media. This is likely attributable to the TNT contaminated soil area that was 

located in the eastern part of the SSA. This TNT contaminated soil has been 

removed as part of the removal action at SSA 1. 

0 Surface soil, subsurface soil, and groundwater have been impacted by site 

operations at SSA 6. Trace levels of VOCs were detected in samples collected from 

these media. PCBs and cadmium were detected in elevated concentrations in 

subsurface soil obtained from test pits 2 and 3. 

0 Subsurface soil and groundwater have been impacted by the wastewater UST at 
SSA 7. VOCs, SVOCs, and nitramine compounds were detected in samples 

collected from these media in the vicinity of the UST. 

0 Groundwater, surface water, and sediment have been impacted by site operations 

at SSA 15. Low levels of VOCs were detected in groundwater samples. These 

compounds (and their degradation products) also were detected in the surface water 

and sediment samples. VOC contaminated groundwater appears to be discharging 

to the surface water/sediment. 
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7.2 . . . Conm ProceSg 

- 

7.2.1 SSA 1 - Building 428 and the Teaque Road Disposal Area 

Total ICRs exceeded USEPA’s target risk range for both the unfiltered and filtered groundwater 

scenarios. The medium associated with most risk was surface soils due to the presence of 

benzo(a)pyrene, dibenz(a,h) anthracene and arsenic. 

Total HIS exceeded unity for both the unfiltered and filtered groundwater scenarios. For the 

unfiltered groundwater scenario the medium contributing most predominantly to the HI was 

groundwater due to the presence of manganese and aluminum. The concentration of manganese in 

the SSA 1 groundwater was less than that detected in background groundwater which indicates that 

the presence of manganese may not be site-related. 

For the filtered groundwater scenario the media of concern were surface and subsurface soil. The 

constituents contributing most predominantly to surface soil risk were arsenic and manganese. The 

concentration of manganese in background exceeded that in SSA 1 surface soil; therefore, the 

presence of manganese may not be site-related. The constituents contributing most predominantly 

to subsurface soil risk were benzo(a)pyrene, arsenic and manganese. The concentrations of arsenic 

and manganese were less than their respective background concentrations, indicating that the 

presence of these constituents may not be site-related. 

The EI for surface water at SSA 1 exceeded unity with iron, lead and mercury being the constituents 
associated with most risk. 

The EI for sediments at SSA 1 exceeded unity due to the presence of benzo(b)fluoranthene, 

4,4’-DDT and mercury. 

Additional soil sampling may be required to characterize the nature and extent of PAH contaminants 

in surface soil. A RVFS is not recommended at this time. 
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7.2.2 SSA 6 - Former Aviation Field and Environs 

Total ICRs exceeded USEPA’s target concern risk range for both the unfiltered and filtered 

groundwater scenarios. For the unfiltered groundwater scenario, the medium associated with most 

risk was groundwater due to the presence of arsenic. For the filtered groundwater scenario the 

medium of concern was subsurface soil from the test pits due to the presence of Aroclor- 1260 and 

arsenic. 

Total HIS exceeded unity for both the unfiltered and filtered groundwater scenarios. The media 

associated with most risk were groundwater and subsurface soil from the test pits. For the unfiltered 

groundwater scenario the constituent associated with most risk was arsenic. For the filtered 

groundwater scenario, the subsurface soil from the test pits was the medium associated with most 

risk due to the presence of Aroclor- 1254 and cadmium. 

Additional soil sampling in the vicinity of Test Pits 2 and 3 may be required to characterize the 

nature and extent of PCB and cadmium contamination in the subsurface soil. A RI/FS is not 

recommended at this time. 

7.2.3 SSA 7 - 373 Rocket Plant/Group 18 Magazines/Main Road Disposal Area 

Total ICRs exceeded USEPA’s target risk range for both the unfiltered and filtered groundwater 

scenarios. The medium associated with most risk was groundwater. For the unfiltered and filtered 

groundwater scenarios arsenic and l,l-dichloroethene, respectively, were the constituents associated 

with most risk. 

Total HI values exceeded unity for both the unfiltered and filtered groundwater scenarios. The 

medium contributing most predominantly to risk was groundwater. However, HIS for surface and 

subsurface soil also exceed unity. Arsenic was the constituent associated with most risk for the 

unfiltered groundwater scenario; whereas, antimony and thallium were associated with most risk for 

the filtered groundwater scenario. The constituent contributing most predominantly to surface soil 

risk was manganese. Arsenic and manganese contributed most predominantly to subsurface soil 

risk. For the test pits manganese was the major contributor to risk. Arsenic and manganese were 
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detected in concentrations lower than background. Therefore, the presence of these constituents may 

not be site-related. 

The,EI for sediments at SSA 7 exceeded unity due to the presence of 4,4’-DDT and 4,4’-DDD. 

A removal action for the underground storage tank is recommended for SSA 7. As part of the 

removal action, an additional three soil borings should be installed in the vicinity of boring SB02 

to determine the presence and extent of Aroclor 1260 in surface and subsurface soil. Draft 

Engineering Evaluation/Cost Analysis (EEKA) and the 90% Removal Action Design for SSA 7 are 

due to Atlantic Division, Naval Facilities Engineering Command (LANTDIV), USEPA and the 

Commonwealth of Virginia by March 17, and March 28, 1995, respectively. . 

7.2.4 SSA 15 - Sewage Treatment Plant #l/Sludge Drying Beds and Discharge Area 

Total ICRs exceeded USEPA’s target cancer risk range for both the unfiltered and filtered 

groundwater scenarios. The ICRs for surface soil, subsurface soil, and groundwater did not 

individually exceed USEPA’s target cancer risk range, but, when added together they exceeded the 

target risk range. Surface and subsurface soils accounted for eighty-five percent of the risk with 

arsenic being the constituent associated with most risk. 

The HIS exceeded unity for both the unfiltered and filtered groundwater scenarios. Surface and 

subsurface soils were the media associated with most risk. Manganese and arsenic detected in 

surface and subsurface soil contributed to HI values of 1.4 and 2.0, respectively. Background 

concentrations of manganese and arsenic in the surface and subsurface soils were higher than those 

detected at SSA 15. Therefore, the presence of manganese and arsenic may not be site-related. 

The EI for sediments at SSA 15 exceeded unity with 4,4’-DDT and 4,4’-DDD being the constituents 

associated with most risk. 

Because a plume of 1, I-dichloroethene or trichloroethene is not evident in SSA 15 groundwater; 

arsenic is detected sporadically in surface soil samples above Station background, and ecological 

concerns stem from the presence of relatively low levels of DDT series pesticides and chlordane in 

sediment, further action is not recommended for SSA 15. 
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SECTION7.0TABLES 



Lo&ii 
Sample Date 

SEMIVOLATILES @g/kg) 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)psrylene 
NITRAMINES (q/kg) 
1 ,3,5-Trinitrobenzene 

TABLE 7-l 
POSITNE DETECTlON SUMMARY OF ORGANlC 
CHEMlCALS OF CONCERN IN SURFACE SOlL 

SSA-1 
NAVAL WEAPONS STATlON YORKTOWN 

YORKTOWN. VlRGlNlA 

1 Residentiil(1) 1 AOlSSO8-W A01 SSo900 A01 SSloM) A01 SS12-00 AOlSS13-00 AOlSS14-00 AOlSS1500 
Soils llnw94 iim2m4 1m2i94 lllO2M iim2w luw94 11/03194 

lusncal 

310000 8100 U 3100 J 330J 4100 UJ 33ooJ 1700 UJ 43ooJ 

390 280 u 280 u 210 u 270 U 280 u 280U 23OU 

03/14/g8 AOlSSO.WK4 

Notes: 

I 

(1) EPA Region III COC Screening Values: R.L. Smith (10/20195). 
14000 = Indicates concentration exceeds criteria. 

1 



i 

Location 
Sample Date 

SEMlVOLATlLES @g/kg) 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)tluoranthene 
Benzo(a)pyrene 
Inden0(1,2,3-@pyrene 
Dibenzo(a,h)anthracene 

Benzo(g,h,i)peryle~ 
NITRAMINES (@kg) 
1,3,5-Trinitrobenzene 

TABLE 7-l 
WSlTlVE DETECTlON SUMMARY OF ORGANlC 

CHEMICALS OF CONCERN IN SOlL 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGlNlA 

AOOlSSlS-00 A01 SSl7-00 A01 SSl8-09 A01 SSl900 A01 SSPl M) A01 SS23-00 A01 SS2400 A01 SS25-00 
11/03/94 11/03/94 11/03!94 llnw93 lllO2l94 11mz94 lli92l94 11m2t94 

1909J 

I llOO] 
390 

I 19O]J 
329 J 

220U 

7600J 

14OOJ 

240 u 

45OJ 
14OO]J 
820 J 
SSO]J 
170 J 
480 UJ 
170 J 

820 
36OU 

1400 
lOOO] 

330J 
14O]J 
380 

280 J 230U 

180J 880 
490J ] 3MO]J 
SOOJ 29OOJ 

124015 [ 12OO]J 
370 UJ 320J 
370 UJ ] 14O]J 
370 UJ 340J 

25OU 220U 

370 
llW]J 

880J 

I SSO]J 
15OJ 
350 UJ 
180 J 

27000 D 
49000 DJ 
3tX09 DJ 

F 
28000 DJ 

110000 J 
5399OJ 

10009OJ 

2SOt.J 330U 

Notes: 
(1) EPA Region Ill COC Screening Values: R.L. Smlh (10/20/95). 

14090 ] = Indicates concentration exceeds criteria. 

03ll4l98 A01 SSO.WK4 2 



Location 
Sample Date 

SEMNOLATILES (@kg) 
Senzo(a)anthrecene 
Benzo(b)fluoranthene 
Benzo(k)fluorenthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a,h)anthrecene 
Benzo(g,h,i)petylene 
NITRAMINES (uglkg) 
1,3,!5-Trinitrobenzene 

03/14/98 A01 SSO.WK4 

TABLE 7-l 
POSlTlVE DETECTlGN SUMMARY Of ORGANlC 

CHEMlCALS OF CONCERN IN SOlL 
SW-1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

A01 SS30 -00 A01 SS32-W A01 SS3300 A01 SS37M1 A01 SS38-00 A01 SS42-00 A01 SS47a 
11lO2l94 11102/94 11/03/94 lliO3l94 11/03/94 lltO4B3 lllw93 

I 

310 J 
760 
440J 

I 2701 J 
91 J 

34OU 
80J 

370 UJ 2200J 
[-]J [ 19OOlJ 

110 J 380J 
370 UJ [ 18OlJ 
IOOJ 390 J 

4ooJ 
11001J 

550 UJ 

I 39O]J 
550 UJ 
550 UJ 
550 UJ 2200J 

Notes: 
(1) EPA Region III COC Screening Values: R.L. Smith (10/20/95). 

14000 = Indicates concentration exceeds criteria. 

3 



TABLE 7-1 
POSITIVE DETECTlON SUMMARY OF ORGANlC 

CHEMlCALS OF CONCERN IN SOlL 
SSA-1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN. VlROINlA 

Location A01 SS77-00 A01 SS7B-00 
Sample Date lliO4/93 11/04/B3 

SEMIVOLATILES tug/kg) 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2$cd)pyrene 
Dibenzo(a,h)anthracene 

Benzo(g,h,Oparyla~ 
NITRAMINES (@kg) 
1,3,5-Trinitrobenzene 

I 
1400 2800 

I Boo] I!3001 
270 J 410 J 
llO]J 1 18015 
300J 4BOJ 

290U IOOJ 

Notes: 
(1) EPA Region Ill COC Screening Values: R.L. Smith (10/20/95). 

14000) = Indicates concentratiin exceeds criteria. 

03/14/96 AOlSSO.WK4 4 



LoCatii 
Sampling Date 

Depth 
PH 

SEMlVOLATlLES (@kg) 
Benzo(a)anthrecene 
Betuo(b)fiuomnthene 
Benzo(k)fluoranthene 

B-o(a)Pyr= 
Indeno(l,2,3-wPyr~ 
Dibanzo(a,h)anthracene 

TABLE 73 
POSlTlVE DETECTlGN SUMMARY OF ORGANIC 

CHEMlCALS OF CONCERN IN SUBSURFACE SOIL 
SSA-1 

NAVAL WEAPONS STATION YORKTOWN 
YORKTM. VlRGlNlA 

1 Residential (1) I A01 SBO2-01 A01 SBO3-01 A01 SBO3-01 D A01 SBO3-02 AOlSB16-01 
lll29l94 11/19/94 11119t94 11119l94 11MOl94 

13 13 I-J 3-s l-l.5 
7.79 7.18 7.06 8.20 NA 

880 
880 

8800 
88 

880 
88 

610 
640 
440 

I 6001 
180J 

62J 

1700 1200 440 

I 22001 25001 300/J 
610 800 270 J 

r 2701 J 28015 1 91/J 

Notes: 
(1) EPA Region Ill COC Screening Values: R.L. Smith (10/20/95). 

600 = Indicates concentration exceeds criteria. 

240 J 
820 

480 
I 1400~ 

1100 

I 5201 
19oJ 
410 u 

03/14/96 1 SBO.WK4 1 



TABLE 72 
POSITNE DETECTKIN SUMMARY OF ORGANIC 

CHEMICALS OF CONCERN IN SUBSURFACE SOlL 
SSA-1 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTCWUN, VIRGINIA 

Locetiin 
Sampling Date 

PH 

SEMNOLATILES @g/kg) 
Benzo(a)anthrecene 
Benzo(b)fluorenthene 
Benzo(k)fktoranthene 
Benzo(a)Pyrene 

I-no(l m-wwrene 
Dibenzo(a,h)anthr 

03/14/98 1 SBO.WK4 

AOlSBl7-01 AOlSBl8-01 A01 SB33-01 A01 SBg8-01 
1l11ww 12iO8/94 11HOlw 11111/94 

l-l.5 l-l.5 1 s-2 1 s-2 
NA NA NA NA 

730 540 2305 
MO] 1500] 450 
1100 1100 3005 
IIOO] 5901 I 2OOIJ 

350J 180J 110 J 
430U 400U 38OU 430U 

Notes: 
(1) EPA Region Ill COC Screening Values: R.L. Smith (10/2O/g5). 

800 I = Indicates concentration exceeds criteria. 

2 



Sample ID: 
Date Sampled: 
Depth: 
pH: 
Units: 

PEST/PCB’r (@kg) 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 

Location 
Sampling Date 
Depth 

PH 
Units 

ANALYTES 
Mercury 

TABLE 73 
POSITIVE DETECTIGN SUMMARY OF ORGANIC AND INGRGANtC 

CHEMICALS GF CGNCERN IN SEDIMENT 
SSA 1 

NAVAL WEAPONS STATIGN YORKTOWN 
YORKTOWN, VIRGINIA 

A01 SD01 -01 
lZO4M 

ssv (1) I O-4” 
ER-L (2) 7.96 

- 2.2 u 
- 2.2 u 
- 4.3 u 

1.58 1.6]J 
- 22U 

A01 SD0462 
12lO3M 

ssv 4-8” 
ER-L 7.24 

OWW OWW 

0.15 0.31 

A01 S 002-01 A01 SD0242 
12/0494 12iWg4 

o-4” 44 
7.51 

ww 

IJ 2.1 J 
0.61 J 2.4 U 

1.6 J 4.6 U 
5.6 U 4.6 U 

6J 24 U 

Notes: 
- = No Criteria Published 

(1) SSV = Sediment screening value (Long et al, 1995) Region Ill BTAG Screening Levels. 
(2) ER-L = Effects RangeLow 

1.6 I = Indicates concentration exceeds criteria. 

A01 SDO3-01 A01 SD0361 D 
12lOM4 12KMi4 

0-r O-4’ 

2.5 U 2.4 U 
2.5 U 2.4 U 
4.8 U 1.3 J 
4.8 U 1 1.7]J 
5.3 J 3.1 J 

/ 03/14/96/l PSDH.WK4 1 



Sample ID: 
Date Sampied: 
Depth: 
pH: 
Units: 

TABLE 73 
PDSlTNE DETECTlON SUMMARY OF ORGANIC AND INORGANIC 

CHEMlCALS DF CONCERN lN SEMMENT 
SSA 1 

NAVAL WEAFONS STATlDN YORKTOWN 
YORKTCWN, VIRGINIA 

PESTPCB’s (uglkg) 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 

Location 
Sampling Date 

Depth 
PH 
Units 

A01 SW362 
12l63lg4 

4-8” 
7.61 

@g/kg) 

2.3 U 
2.3 U 
4.5 u 
4.5 u 
1.5 J 

A01 SD0401 
12/03/94 

o-4” 
7.51 

ww 

2.4 U 
2.4 U 
4.6 U 
4.6 U 
2.7 J 

ANALYTES 

Notes: 
- = No Criteria Pubtished 

(1) SSV = Sediment screening value (Long et al, 1995) Region Ill BTAG Screening Levels. 
(2) ER-L = Effects Range-Low 

I 1.6 I = Indicates concentration exceeds criteria. 

03/14/96/l PSDH.WK4 2 
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LO&ii 
Sampling Date 
Depth 

PH 

PESTlClDEIPCBS @@kg) 
Dieldrin 
alpha-Chlordane 
Aroclor-1254 
Aroclor-1260 
NITRAMINES (ugfkg) 
1,3,6-Trinitrobenz~ 

TABLE 74 
POSlTlVE DETECTlON SUMMARY OF ORGANIC 

CHEMICALS OF CONCERN IN SUBSURFACE SOlLS (TEST PITS) 
SSAS 

NAVAL WEAPONS STATlON YORKTOWN 
YORKTOWN, VlRGlNlA 

I Residential (1) ] AO6TPO201 AO6TPO24-2 AO6TPO3-01 AO6TPO3-02 AoGTPO%I2 
Soils 11116Bl llHw94 11l17i94 11117l94 11ll6l94 

IWI 1-g 9-10 o-4’ 44.5 23 
6.65 7.89 6.61 6.7 5.52 

3.7 u 
1.9 u 
37 u 
37 u 

380 250U 26OU 26OlJ 46OUJ [ 4601J 

03/14/96 6TPO.WK4 

Notes: 
(1) EPA Region Ill COC Screening Values: R.L. Smith (10/20/95). 

MO]= Indicates concentratiin exceeds criteria. 

1 



Location 
Sampling Date 

PH 

VOLATILES (ugll) 
CIS 1,2-Dichloroethene 
NITRAMINES @g/L) 
Nitrobenzene 

03l14lg6 6HPO.WK4 

TABLE 74 
POSITIVE DETECTION SUMMARY OF ORGANlC 
CHEMICALS OF CONCERN IN GROUNDWATER 

SSA 6 
NAVAL WEAPONS STATlON YORKTOWN 

YORKTOWN. VlRGlNlA 

Tap Water (1) IMCLO] w A66HP03-61 A66HW3-01 D ACt6HP6461 A66HP65-61 
Groundwater Groundwater 11115lw 11/15/94 11AXlg4 11/08/94 

wu w4 hw 7.66 7.77 7.56 7.66 

5.5 70 NA 3 IO] IU IU 

0.34 NA NA 0.73 u 0.73 u 1 3.21 \ 0.73 u 

Notes: 
(1) Federal MCL - Federal Safe Drinking Water Act maximum contaminant level (USEPA, 1994; Drinking Water Regulations and Health Advisories). 

Virginia Drinking Water Standards - PMCLS - primary maximum contaminant levels (Bureau of National Affairs - December, lgg4). 
USEPA Region Ill Tapwater COC value (USEPA, 1993). 

4.5 = Indicates concentration exceeds criteria. 

1 



Location 
Sampling date 
Depth 

PH 

PESTlClDE/PCBS (ug/kg) 
Arcclor-1260 

NlTRAMlNES @@kg) 
HMX 
RDX 

03ll4i96 7SBO.WK4 1 

TABLE 7-7 
WSlTlVE DETECTlGN SUMMARY DF ORGANIC 

CHEMCALS DF CONCERN IN SUBSURFACE SDlL 
SSA-7 

NAVAL WEAPONS STATlDN YORKTOWN 
YORKTGWN, VlRGlNlA 

[ Residential (1) 1 AO7SBO2-01 A07SB02-06 AO7SBO6-05 A07HAO4-03 A07HAOS-03 
11i3ol94 11/28/94 lll2BD4 

1-3 1113 g-11’ 5-T 5-T 
7.64 7.33 6.56 5.94 5.67 

63 I 2101 5700/K 41 u 41 u 41 u 

NA SOOU 5ooU 520 650 3ow 
386 5OOU 5ooU SOOU !5OOU !a0 

Notes: 
(1) EPA Region III COC Screening Value : R.L. Smith (10/2O/g5). 

2101 = Indicates concentration exceeds criteria. 



TABLE 78 
POSITIVE DETECTKIN SUMMARY OF ORGANIC AND INGRGANw= 

CHEMICALS GF CCJNCERN IN GRGUNDWATER 
SSA-7 

NAVAL WEAPGNS STATIGN YDRKTDWN 
YORKTOWN, VIRGINIA 

AO7HPO2-01 
11116l94 

7.27 

AO7HPO5-01 A07HW5-01 D 
12/01/94 12/01/94 

6.66 6.66 

AO7HPO6-01 
lll3Ol94 

N/A 

Location 
Sampling date 

PH 

VOLATILES (u@L) 
1 ,l-Dichloroethene 
1 ,l ,I -Trichlomethane 
NITRAMINES (ugll) 
RDX 
ANALYTES (ugll) 
Aluminum 
Antimony 
Arsenic 
Barium 

Copper 
Manganese 
Nickel 
Thallium 
Vanadium 
Zinc 

0.044 
130 

7 
200 IzId 

0.59 u 0.61 NA NA 

3700 NA NA 
1.6 6 NA 

0.0445 50 so 
260 2ooo 1060 
160 1306 NA 
610 NA NA 
75 100 NA 

0.29 2 NA 
26 NA NA 

1100 NA NA 

93.6 ,.,<<.v,..,A.,.,.*.u A...,......,............... 

567J 

. . . . *:E$$$$$$&$$p.Z:~;: 
519 J 

. . . . . . . . . . . . . . . . . . . . . . . . < . . . . . . T... \  . . . . . . . . . . . . . . . . . . . . . . . . . 

67.5 L 
26.6 
240 

63.6 L 

Notes: 
(1) Federal MCL - Federal Safe Drinking Water Act maximum contaminant level (USEPA, 1994; Drinking Water Regulations and Health Advisories). 

Virginia Drinking Water Standards - PMCLS - primary maximum contaminant levels (Bureau of National Affairs - December, 1994). 
USEPA Region Ill Tapwater COC value (USEPA, 1993). 

= Indicates concentration exceeds criteria. 

I 
03/14&6 7HPO.WK4 



SECTION 7.0 FIGURES 


	VOLUME I TEXT
	TABLE OF CONTENTS
	LIST OF TABLES
	TABLE 2-1
	TABLE 2-2
	TABLE 3-1
	TABLE 4-1
	TABLE 4-2
	TABLE 4-3
	TABLE 4-4
	TABLE 4-5
	TABLE 4-6
	TABLE 4-7
	TABLE 4-8
	TABLE 4-9
	TABLE 4-10
	TABLE 4-11
	TABLE 4-12
	TABLE 4-13
	TABLE 4-14
	TABLE 4-15
	TABLE 4-16
	TABLE 4-17
	TABLE 4-18
	TABLE 4-19
	TABLE 4-20
	TABLE 4-21
	TABLE 4-22
	TABLE 4-23
	TABLE 4-24
	TABLE 4-25
	TABLE 5-1
	TABLE 5-1A
	TABLE 5-2
	TABLE 5-3
	TABLE 5-4
	TABLE 5-5
	TABLE 5-6
	TABLE 5-7
	TABLE 5-8
	TABLE 5-9
	TABLE 5-10
	TABLE 5-11
	TABLE 5-12
	TABLE 5-13
	TABLE 5-14
	TABLE 5-15
	TABLE 5-16
	TABLE 5-17
	TABLE 5-18
	TABLE 5-19
	TABLE 5-20
	TABLE 5-21
	TABLE 5-22
	TABLE 5-23
	TABLE 5-24
	TABLE 5-25
	TABLE 5-26
	TABLE 5-27
	TABLE 5-28
	TABLE 5-29
	TABLE 5-30
	TABLE 5-31
	TABLE 5-32
	TABLE 5-33
	TABLE 5-34
	TABLE 5-35
	TABLE 5-36
	TABLE 5-37
	TABLE 5-38
	TABLE 5-39
	TABLE 5-40
	TABLE 5-41
	TABLE 5-42
	TABLE 6-1
	TABLE 6-2
	TABLE 6-3
	TABLE 6-4
	TABLE 6-5
	TABLE 6-6
	TABLE 6-7
	TABLE 6-8
	TABLE 6-9
	TABLE 6-10
	TABLE 6-11
	TABLE 6-12
	TABLE 6-13
	TABLE 6-14
	TABLE 6-15
	TABLE 6-16
	TABLE 6-17
	TABLE 6-18
	TABLE 6-19
	TABLE 6-20
	TABLE 6-21
	TABLE 6-22
	TABLE 6-23
	TABLE 6-24
	TABLE 6-25
	TABLE 6-26
	TABLE 6-27
	TABLE 7-1
	TABLE 7-2
	TABLE 7-3
	TABLE 7-4
	TABLE 7-5
	TABLE 7-6
	TABLE 7-7
	TABLE 7-8

	LIST OF FIGURES
	FIGURE 2-1
	FIGURE 2-2
	FIGURE 2-3
	FIGURE 2-4
	FIGURE 2-5
	FIGURE 2-6
	FIGURE 3-1
	FIGURE 3-2
	FIGURE 3-3
	FIGURE 3-4
	FIGURE 3-5
	FIGURE 3-6
	FIGURE 3-7
	FIGURE 3-8
	FIGURE 3-9
	FIGURE 3-10
	FIGURE 3-11
	FIGURE 3-12
	FIGURE 3-13
	FIGURE 3-14
	FIGURE 4-1
	FIGURE 4-2
	FIGURE 4-3
	FIGURE 4-4
	FIGURE 5-1
	FIGURE 5-2
	FIGURE 5-3
	FIGURE 5-4
	FIGURE 5-5
	FIGURE 5-6
	FIGURE 5-7
	FIGURE 5-8
	FIGURE 5-9
	FIGURE 5-10
	FIGURE 5-11
	FIGURE 5-12
	FIGURE 5-13
	FIGURE 5-14
	FIGURE 5-15
	FIGURE 5-16
	FIGURE 5-17
	FIGURE 5-18
	FIGURE 5-19
	FIGURE 5-20
	FIGURE 5-21
	FIGURE 5-22
	FIGURE 5-23
	FIGURE 5-24
	FIGURE 5-25
	FIGURE 5-26
	FIGURE 5-27
	FIGURE 5-28
	FIGURE 5-29
	FIGURE 5-30
	FIGURE 5-31
	FIGURE 5-32
	FIGURE 5-33
	FIGURE 5-34
	FIGURE 5-35
	FIGURE 5-36
	FIGURE 5-37
	FIGURE 5-38
	FIGURE 5-39
	FIGURE 7-1 NOT INCLUDED
	FIGURE 7-2 NOT INCLUDED
	FIGURE 7-3 NOT INCLUDED

	LIST OF ACRONYMS AND ABBREVIATIONS

	EXECUTIVE SUMMARY
	INTRODUCTION
	SITE HISTORY AND RESULTS OF PREVIOUS INVESTIGATIONS
	PHYSICAL CHARACTERISTICS OF THE STUDY AREA
	STUDY AREA INVESTIGATION
	NATURE AND EXTENT OF CONTAMINATION
	HUMAN HEALTH AND ECOLOGICAL RISK SCREENING
	RESULTS AND CONCLUSIONS


