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EXECUTIVE SUMMARY 

INTRODUCTION 

In response to Contract Task Order No. 159 under Contract N62472-90-D-1298, Tetra Tech NUS, Inc. 

(TtNUS) is submitting this remedial investigation (RI) report to meet Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 (CERCLA) requirements for Site 4 at the former Naval Air 

Warfare Center (NAWC) in Warminster, Pennsylvania. The RI report specifically covers media other than 

groundwater at Site 4, including surface soil, subsurface soil, surface water, and sediment. Groundwater in 

the vicinity of the site has previously been reported and is being addressed as part of Operable Unit 3 (OU-3) 

(i.e., Area C groundwater). 

Substantive RI requirements for Site 4 are met by three previous reports issued by the Navy which are 

appendices to this report. These three documents are as follows: 

l Engineering Evaluation/Cost Analysis (EE/CA) for Site 4 (North Runway Landfill at NAWC Warminster 

(Hallibutton NUS, July 1995). (Appendix A.) 

l Summary Report on Verification Sampling Results from Site 4 Removal Action at NAWC Warminster 

(Brown & Root Environmental, February 1997). (Appendix B.) 

l Close-Out Report for Site 4 Removal Action at NAWC Warminster (Foster Wheeler Enviroinmental 

Corporation, July 1997). (Appendix C.) 

The EE/CA discusses the history of the site, site physical characteristics, the investigations conducted at the 

site, the nature and extent of contamination at the site before the removal action took place between August 

1996 and December 1996, and the pre-removal risk assessment results. The Summary Report provides 

information regarding the results of the verification sampling performed during the removal action ;and the 

post-removal risk assessment results. The Close-Out Report describes the investigation and remediation 

activities performed at Site 4 as part of the removal action. 

The balance of this executive summary summarizes the findings of these reports. 
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SCOPE AND OBJECTIVES OF REPORT 

The main areas of concern at NAWC Warminster are several inactive waste sites that have been grouped 

into four general areas (Areas A, B, C, and D) for investigative purposes. Site 4 is part of Area C, which lies 

north of the inactive main runway at the base. The objectives of this RI report are to describe the past and 

current nature and extent of contamination at Site 4 and to provide a risk assessment based on current 

conditions. 

FACILITY HISTORY AND DESCRIPTION 

The former NAWC Warminster property is located in the township of Warminster, Bucks County, 

Pennsylvania. The total area of the facility is approximately 734 acres. The facility lies in a populated 

suburban area surrounded by private homes, various commercial/industrial activities, and a golf course. On- 

base areas include various buildings and other complexes connected by paved roads, the runway and ramp 

area, mowed fields, and a small wooded area. 

Commissioned in 1944, NAWC Warminster’s main mission prior to closing was research, development, 

testing, and evaluation of naval aircraft systems. NAWC Warminster also conducted studies in anti- 

submarine warfare systems and software development. Historically, wastes were generated during aircraft 

maintenance and repair, pest control, fire-fighting training, machine and plating shop operations, spray 

painting, and various materials research and testing activities in laboratories. These wastes included paints, 

solvents, sludges from industrial wastewater treatment, and waste oils. 

Under the Base Realignment and Closure (BRAC) Program, the Department of Defense (DOD) realigned 

NAWC Warminster. The realignment was completed in September 1996. The base is now closed and is 

being redeveloped for non-military use by the Bucks County Federal Lands Reuse Authority (FLRA). The 

FLRA is currently coordinating reuse planning for the base property, and most Navy activities have been 

eliminated. 

The former base property currently has about 100 workers employed in a full-time status, and 1,000 people 

reside at the facility year round. The residents living at the facility are the nearest population center, but most 

work at a nearby Navy base in Willow Grove, Pennsylvania. The closest off-base home is about 200 feet 

away. 
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SITE 4 BACKGROUND INFORMATION 

Site 4 is a grassy area covering 7 acres just north of the main runway along Kirk and Newtown Roads and 

south of the base Patrol Road. The site is located at approximately the mid-point of the runway in the 

northeastern portion of the base. An unnamed tributary of Little Neshaminy Creek is located north of this 

area, and residential areas and two local parks are also in this direction. 

Site 4 is the largest known waste disposal location at NAWC Warminster; it is less than 100 feet from the 

edge of the facility boundary. The site reportedly operated from 1966 to 1970. Trenches at the site 

reportedly were used to dispose of non-industrial solid wastes, paints, waste oils, waste metals, construction 

debris, solvents, general refuse, office trash, and sewage sludges from the industrial wastewater treatment 

plant. Some drainage from this area intersects the unnamed tributary of Little Neshaminy Creek, off site to 

the north of Kirk and Newtown Roads, near Munro Park. 

In 1994, the United States Environmental Protection Agency (EPA) performed an analysis of historical 

aerial photographs for NAWC Warminster (EPA, 1994). The photo-interpretation study verified the 

presence of at least two trenches at Site 4 (TR9 and TRIO). The study also indicated that Site 4 might 

have been active as late as 1973. Based on field investigations, there were eight trenches at Site 4 and 

each .trench was about 12 feet wide, 9 feet deep, and between 150 to 490 feet in length. It was not known if 

wastes were segregated prior to disposal or whether wastes were placed randomly into each trench, 

although it appeared as if only two trenches received construction and demolition debris. The remaining six 

trenches apparently received only general refuse, consisting of paper, plastic products, glass bottles, 

Styrofoam, and cardboard. 

Based on the results described in the EECA report (refer to Appendix A), the Navy determined that 

conditions at Site 4 warranted a removal action. The RI results indicated elevated levels of 

polychlorinated biphenyls (PCBs) in the subsurface soils at the site. Although the current industrial land 

use at the site restricted access by the general public, the planned reuse plan called for open space and 

recreational land use in the vicinity of the site. The Navy began excavating trenches at the site in August 

1996. Erosion control measures were installed, and more than 22,200 tons of nonhazardous soil and 

other debris were excavated and transported to an off-base landfill. Waste characterization sampling and 

analysis were performed before excavation work for both surface (topsoil) and subsurface soils. 

Excavation continued until native soil or bedrock was encountered or until visual observations and 

photoionization detector (PID) readings indicated that all debris and contaminated soil were removed. All 

excavation work was completed in December 1996 (refer to Appendix C). 
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During the removal action, a total of 151 samples (including 11 duplicate samples) were collected to verify 

the completeness of the removal action. Samples were analyzed for parameters specified in the 

Verification Sampling and Analysis Plan (VSAP) (refer to Attachment A in Appendix B), including volatile 

organic compounds, semivolatile organic compounds, metals, PCBs, and pesticides. The actual results of 

the VSAP program are more fully described in the Summary Report on Verification Sampling Results 

(B&R Environmental, 1997) (refer to Appendix B). 

Sample analysis results were compared to target clean-up concentrations developed for potential 

contaminants of concern, following the methodology specified in the VSAP. For all samples, any 

exceedances of the target clean-up criteria were followed up by additional excavation of the area from 

which the sample was collected. Where additional soils remained after additional excavation, 

supplemental verification samples were obtained and analyzed for the compounds that initially exceeded 

the target concentration to verify that sufficient excavation had been performed. 

The excavated areas at Site 4 were backfilled with clean fill material, covered with 4 inches of topsoil, 

regraded, and seeded. A vegetative cover was established over the disturbed areas. 

SITE 4 CHARACTERISTICS 

Surface soils in the vicinity of the Site 4 consist of the Chalfont silt loam and the Duncannon silt loam. As 

determined by soil borings, the soil thickness at the site ranged from approximately 2 to 15 feet. The soils 

encountered in these borings were orange-red, brown, and maroon-red mixtures of silt, clay, and sand, with 

the fine-grained soils dominant. Bluish-gray micaceous silt was also present in the Site 4 area. 

An unnamed tributary of Little Neshaminy Creek is located north of Site 4. The stream originates at the base 

of the stormwater drain east of the site and runs east to west through Munro Park before turning north, away 

from the base. During base flow conditions, the stream has an estimated maximum flow rate of 7 to 10 

gallons per minute (gpm). The uppermost part of the tributary is small and intermittent and, during dry 

periods, water in the stream tends to be limited to pool areas. The stream channel is well developed despite 

low flow rates. Channel width is 3 to 5 feet, and channel depth is 1 to 2 feet. Sediments in the stream are 

primarily sands and cobbles in run areas and sand and silt in pools. 

A relatively large wooded area borders the stream to the north and northwest of Site 4 and extends 

downstream toward Werner Park. One wetland was classified along the unnamed tributary north of Site 4. 

The wetlands assessment concluded that the stream and wetlands appear to be fairly healthy. No evidence 

of pollution, fish kills, or stressed vegetation was observed. Urban trash and litter were common. 
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No known critical habitats of endangered species are located within 1 mile of the site. 

RI FOR SITE 4 

RI work was performed at Site 4 between 1989 and 1996. The EE/CA report provides the results of RI work 

performed prior to the removal action. The field work focused on characterizing known and potential sources 

of contamination in the vicinity of the site. The field work also provided information with which to generate 

volume estimates for landfill materials contained within Site 4. Field work included soil gas sampling, 

geophysical surveys, surface soil sampling and analysis, subsurface soil sampling and analysis, and a 

wetlands assessment. The subsurface studies consisted of drilling soil borings and excavating test pits to 

better determine the nature and extent of subsurface contamination. In addition, surface water and sediment 

sampling and analysis were conducted to evaluate the impacts of Site 4 on the unnamed tributary of Little 

Neshaminy Creek. 

The geophysical survey was used to establish trench locations or subsurface waste disposal locations where 

the wastes potentially disposed may produce electromagnetic signatures that could be identified through this 

F-- 
type of survey. Soil gas surveys were employed in areas of suspected subsurface disposal of wastes 

containing volatile organic compounds (VOCs). The locations of the soil gas surveys took into consideration 

those potential sources identified from aerial photos, the EM survey, the results of previous investigations, 

and historical information regarding the locations of subsurface disposal sites. 

Test pits and soil borings were used to characterize actual subsurface conditions at known or potential 

disposal sites. The locations of the test pits and soil borings were selected based on the results of the soil 

gas and geophysical surveys, as well as on aerial photo records, field observations, and previous field work 

findings. Subsurface soil/waste samples were obtained from the test pits/borings to characterize the 

materials encountered. 

Surface soil sampling and analyses were conducted in areas where surface disposal of wastes was a 

potential concern. In addition, a background sampling and analysis program was performed to provide a 

background database for various environmental media. Three rounds of surface water and sediment 

sampling and analysis were conducted to determine the nature and extent of contamination in the nearby 

stream. A wetlands assessment was also performed to provide a qualitative appraisal of the plants and 

animals associated with any wetlands downstream of the site. 
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NATURE AND EXTENT OF CONTAMINATION FOR SITE 4 

In April 1995, a final round of site characterization data was gathered at Site 4. These data were used in 

conjunction with information already gathered from previous investigations and studies. During previous 

investigations, all confirmation and subsurface soil sample borings at Site 4 placed within the trenches 

encountered waste material, and borings placed between trenches encountered only fill. Outside the 

trenched area, one boring encountered clean fill, and all others encountered only native soil. The subsurface 

fill within the trenches averaged 4 to 5 feet in thickness. 

The material encountered during the April 1995 test pit excavations generally consisted of a top layer of clean 

fill characterized as reddish-brown silty clay underlain by a bluish-gray micaceous silt and/or a layer of refuse 

or construction/demolition debris, reddish-brown clayey silt, and reddish-brown weathered siltstone. Some 

test pits encountered maroon siltstone or gray sandstone bedrock. 

,,-\ 

Refuse, consisting of paper, plastic products, soda and beer cans, glass bottles, Styrofoam, cardboard, and 

photographic film, was found in nearly all test pits and trenches at Site 4. Construction/demolition debris, 

consisting of wood, metal, concrete, brick, cables, wire, and steel, was also encountered in two trenches. 

Natural (undisturbed) conditions consisting of topsoil, orange-brown silty clay, maroon silt, and maroon 

weathered siltstone were found in two background test pits. One background test pit encountered clean fill 

consisting of reddish-brown silty clay, bluish-gray micaceous silt, dark reddish-brown silty fine-grained sand, 

and maroon rocky weathered siltstone. 

The bluish-gray micaceous silt was also encountered generally between 2 and 4 feet below the ground 

surface, in about one-half of the test pits. In general, this silt was not found in the western portions of most 

trenches; however, the material was encountered in the eastern end of one trench. The bluish-gray silt 

appears to pinch out near the base Patrol Road. 

A majority of the wastes contained in the Site 4 trenches consisted of construction debris, demolition 

materials, and general refuse. These wastes typically are not considered to be hazardous by themselves. 

However, the results of the Site 4 investigations indicated that several chemicals associated with both 

surface and subsurface soils at the site exceeded one or more of the chemical-specific “To be Considered” 

(TBC) criteria, including both soil screening and groundwater protection concentrations. The major chemicals 

of concern for surface soils were Aroclor 1248, trichloroethene (TCE), pentachlorophenol, and several 

polycyclic aromatic hydrocarbons (PAHs) such as benz(a)anthracene, benzo(b)fluoranthene, and 

benzo(a)pyrene. In addition, several metals (arsenic, barium, beryllium, and chromium) were detected 

above background concentrations and soil screening criteria for surface soils. 
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For subsurface soils, the chemicals of concern included acetone, pentachlorophenol, benz(a)anthracene, 

benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, dieldrin, endosulfan sulfate, and Aroclor 

1248. In addition, several metals (barium, cadmium, lead, nickel, and zinc) were detected above 

background concentrations and soil screening criteria for surface soils. No clear pattern of inorganic 

contamination in the surface and subsurface soils was observed. 

Based on site characterization information, it did ‘not appear that buried materials had significantly migrated 

from the eight trench locations identified at the site. This conclusion was supported by the lack of 

groundwater contamination in the vicinity of Site 4, along with the lack of subsurface contamination between 

the trenches. 

,- 

Based on the results of verification sampling and analysis during the subsequent Site 4 removal action, 

residual soil concentrations are below target clean-up concentrations established for the detected analytes 

(refer to Appendix B). The recreational land use scenario was the assumed future land use considered in 

the development of target clean-up concentrations. Similarly, both trench-specific and cumulative 95% 

upper confidence level (95% UCL) concentrations were below applicable target concentrations, verifying 

with a high degree of certainty that the residual soils have been adequately characterized and ensuring 

that the established clean-up criteria have been achieved. 

HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTS 

After the 1996 removal action, a statistical evaluation of the verification sample analytical results was 

performed to determine the range, mean, and upper 95% UCL of the mean chemical concentrations of the 

soils remaining in place at Site 4 (refer to Appendix B). The 95% UCL concentrations were then used to 

conduct a residual risk assessment. As part of this assessment, hypothetical risks to future users under 

residential and recreational use scenarios were calculated. The hazard quotients (non-cancer risks) were 

well below unity (i.e., 1 .O) for both child and adult receptors, indicating no adverse non-cancer effects $re 

expected from exposure to soil through ingestion by a residential or recreational receptor. The 

carcinogenic risk related to Site 4 soils (including both surface and subsurface soils) was 1.05 X II OM5 (via 

ingestion) for the future residential child receptor. The incremental cancer risk through ingestion for the 

recreational user was 5.3 x IO-‘. Both of these carcinogenic risks are within or below the EPA IO-“ to 10m6 

acceptable risk range. 

The potential impact of soils on groundwater was evaluated by calculating contaminant concentrations in 
pp1 

groundwater due to leaching from soils, then calculating incremental carcinogenic risk incurred due to 
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ingestion of the groundwater. The incremental cancer risk in this case was 8.5 x 10v6, which is within the 

acceptable risk range. 

Estimated cancer and noncancer risks for human exposure to surface water and sediment downstream of 

Site 4 were also calculated to be within the acceptable range (refer to Appendix A). An ecological risk 

assessment was conducted to assess the potential effects of surface water and sediment downstream of ther 

site on aquatic and aquatic-dependent biota (refer to Appendix A). This assessment found no evidence that 

releases from Site 4 to the subject surface water and sedimentpresented a threat to ecological receptors. 

CONCLUSIONS 

Significant conclusions of the RI for Site 4 include the following: 

l No wastes remain on site as a result of the 1996 removal action. 

l The residual soil concentrations at Site 4 are below the removal action target clean-up concentrations 

established for the detected analytes. 

l incremental cancer risks from remaining Site 4 soils are within the target risk range under 

residential and recreational use scenarios. Noncarcinogenic risks posed by the soils do not 

exceed unity under residential or recreational use. 

l Site 4 does not appear to have been the source of VOC contamination in Area C groundwater and 

Site 4 soils do not present a threat to groundwater quality. 

l Releases from Site 4 to surface water and sediment do not present a threat to human health or 

ecological receptors. 

Based on the current nature and extent of contamination remaining at Site 4 and the post-removal risk 

assessment results,. and in accordance with CERCLA and the National Contingency Plan (NCP) and its 

related laws and regulations, it appears that no further response action is warranted at Site 4 to protect 

human health and the environment. 
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EXECUTIVE SUMMARY 

In response to Contract Task Order No. 159 under Contract N62472-90-D-1298, Halliburton NUS 

Corporation (HNUS) has prepared this engineering evaluation/cost analysis (EUCA) for Site 4 (North 

Runway Landfill) at the Naval Air Warfare Center (NAWC) (formerly the Naval Air Development Center), 

Warminster, Pennsylvania. The purpose of the EEKA is to meet the requirements of CERCLA 

(Comprehensive Environmental Response, Compensation, and Liability Act of 1980), as amended by SARA 

(Superfund Amendments and Reauthorization Act of 1986). An EE/CA is required under the National Oil 

and Hazardous Substances Pollution Contingency Plan [Section 300.415(b)(4)(i)] for all non-time-critical 

removal actions. The EVCA identifies the objectives of the removal action, analyzes the various 

alternatives that may be used to satisfy these objectives, and recommends the most appropriate response 

option to mitigate potential exposures to any contaminants and potential migration of any contaminants into 

the environment. 

In addition to meeting the objectives of the EUCA, this report is intended to meet the requirements for the 

Site 4 Remedial Investigation (RI), as outlined under CERClA, as amended by SARA. As such, this report 

presents the nature and extent of contamination associated with all hazardous substance rsleases at 

Site 4 that are not regulated and are not being investigated under the authority of other federal laws (e.g., 

Clean Air Act, Resource Conservation and Recovery Act). The risks associated with the site are also 

evaluated and included in this report to meet RI requirements. 

BACKGROUND 

NAWC Warminster was originally the location of Brewster Aeronautical Corporation, a manufacturer of 

military aircraft. Since the 1940s the main mission at the base has been research, development, testing, 

and evaluation for Naval aircraft systems. The base also conducts studies in anti-submarine warfare 

systems and software development. NAWC Warminster is scheduled for realignment under the Base 

Realignment and Closure (BRAC) Program managed by the Department of Defense (DOD). This 

realignment, which is due to the downsizing of the entire DOD budget, is tentatively set for 1996; however, 

this timetable is still being developed. As such, the future use of the NAWC Warminster property had not 

been finalized at the time of this report. The realignment will result in relocation of NAWC Warminster 

activities to Naval Air Station (NAS) Patuxent River, Maryland. 

To date, at least eight known locations on current NAWC Warminster property have been identified as sites 

used for the disposal of wastes containing hazardous substances. None of the sites is currently used for 

waste disposal. Any hazardous substance releases from eight sites identified to date and from other 

unidentified sites at NAWC Warminster potentially affect the Stockton Formation aquifer, which provides 
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water for more than 100,000 people within the vicinity of the facility. Local surface water bodies are used 

for recreational and industrial purposes. 
- 

Site 4 is a grassy area covering 7 acres just north of the main runway along Kirk and Newtown Roads and 

south of the base Patrol Road. The Site is located at approximately the mid-point of the runway in the 

northeastern portion of the base. An unnamed tributary of Little Neshaminy Creek is located north of this 

area, and residential areas and two local parks are also in this direction. 

Site 4 is the largest known waste disposal location at NAWC Warminster; it is less than 100 feet from the 

edge of the facility boundary. Site 4 reportedly was operated from 1966 to 1970. Several trenches at the 

site reportedly were used to dispose of non-industrial soiid wastes, paints, waste oils, waste metals, 

construction debris, solvents, general refuse, office trash, and sewage sludges from the industrial 

wastewater treatment plant. Some drainage from this area intersects the unnamed tributary of Little 

Neshaminy Creek, off site to the north of Kirk and Newtown Roads, near Munro Park. Several off-base 

residences are present within 200 feet of Site 4. 

NATURE AND EXTENT OF SITE 4 CONTAMINATION 

In April 1995, site characterization data was gathered to determine the locations, nature, and extent of 

contamination at Site 4. These data were used in conjunction with data already gathered from previous 

investigations and studies. A field investigation was performed as part of Phase III remedial investigation 

(RI) activities at NAWC Warminster to better characterize the site and to provide information with which to 

generate volume estimates for landfill materials contained within Site 4. The field investigation consisted 

of the following activities: 

__ 

. Geophysical survey to establish trench locations or potential subsurface waste disposal 

locations. 

. Soil gas survey to identify the presence of any elevated levels of volatile organic 

compounds (VOCs) within those locations established by the geophysical survey. 

. Test pits to further identify subsurface wastes within those locations established by the 

geophysical and soil gas survey. 

. Surface soil and subsurface soil and waste sampling and analyses to characterize surface 

and subsurface conditions within Site 4. 
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. Surface water and sediment sampling and analysis to characterize the nature and extent 

of contamination for these media near Site 4. 

. Limited groundwater sampling and analysis to ensure that drinking water users were not 

adversely affected by any Site 4 contamination. 

Based on field investigations, there are 8 trenches at Site 4 and each trench is about 12 feet wide, 8 feet 

deep, and between 150 to 490 feet in length. During previous investigations, all confirmation and 

subsurface soil sample borings at Site 4 placed within the trenches encountered waste material, and 

borings placed between trenches encountered only fill. Outside the trenched area, one boring encountered 

fill, and all others encountered only native soil. The subsurface fill within the trenches averaged 4 to 5 feet 

in thickness. 

The material encountered during the April 1995 test pit excavations generally consisted of a top layer of 

fill characterized as reddish-brown silty clay underlain by a bluish-gray micaceous silt and/or a layer of 

refuse or construction/demolition debris, reddish-brown clayey silt, and reddish-brown weathered siltstone. 

Some test pits encountered maroon siltstone or gray sandstone bedrock. 

Refuse, consisting of paper, plastic products, soda and beer cans, glass bottles, Styrofoam, cardboard, and 

photographic film was found in nearly all test pits and trenches at Site 4. Construction/demolition debris, 

consisting of wood, metal, concrete, brick, cables, wire, and steel was also encountered in two trenches. 

Natural (undisturbed) conditions consisting of topsoil, orange-brown silty clay, maroon silt, and maroon 

weathered siltstone were found in two background test pits. One background test pit encountered clean 

fill consisting of reddish-brown silty clay, bluish-gray micaceous silt, dark reddish-brown silty fine-grained 

sand, and maroon rocky weathered siltstone. 

The bluish-gray micaceous silt was also encountered generally between 2 and 4 feet below the ground 

surface, in about one-half of the test pits. In general, this silt was not found in the western portions of most 

trenches; however, the material was encountered in the eastern end of one trench. The bluish-gray silt 

appears to pinch out near the base Patrol Road. 

A majority of the wastes contained in the Site 4 trenches consist of construction debris, demolition 

materials, and general refuse. These wastes typically are not considered to be hazardous by themselves. 

However, investigations of soils, sediments, groundwater, and surface water suggest that wastes buried 

in the trenches may be the source of hazardous substances that have been released to the environment 

or could be potentially released. The major chemicals of concern for surface soils are Aroclor 1248, 

trichloroethene (ICE), pentachlorophenol (PCP), and several polycyclic aromatic hydrocarbons (PAHs) such 

as benz(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene. In addition, several metals (beryllium 
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and manganese) were detected above background concentrations and soil screening criteria for surface 

soils. 
I__ 

For subsurface soils, the chemicals of concern include PCP, benz(a)anthracene, enzo(b)fluoranthene, 

benzo(a)pyrene, dibenz(a,h)anthracene, dieldrin, endosulfan sulfate, Aroclor 1248, and Aroclor 1254. In 

addition, several metals (barium, beryllium, cadmium, manganese, and nickel) were detected above 

background concentrations and soil screening criteria for soils. No clear pattern of inorganic contamination 

in the surface and subsurface soils was observed. 

Two phthalates (diethyl- and di-n-octyl-) were detected in surface water samples collected downstream of 

Site 4. One VOC, carbon disulfide, was also found downstream at a low level. Metals exceeding 

background and surface water screening criteria included copper, lead, and mercury. Manganese was also 

found in one sample at a concentration higher than the background range. 

The sediment samples collected near Site 4 had positive detects for several PAHs in background and 

downstream samples; however, the downstream and background concentrations were similar. off-base 

migration of PAHs may be the source of these chemicals. PAHs are commonly associated with erosion 

of asphalt roadways and residential roofing materials (i.e., shingles). None of the downstream metal 

concentrations in sediment were three times higher than background levels, except for zinc. 4,4’-DDT and 

Aroclor 1254 were each detected in one downstream sediment sample. 4,4’-DDT could be associated with 

use of insecticides or fertilizers. 

__. 

The volume of contaminated soils and buried wastes at Site 4 is estimated at 7,900 cubic yards or 12,800 

tons. The approximate area of contamination is 85,600 square feet. Based on site characterization 

information, it does not appear that buried materials and hazardous substances associated with these 

materials have significantly migrated from the eight trench locations identified at Site 4. This conclusion 

is supported by the lack of significant groundwater contamination in the vicinity of the Site, along with the 

lack of subsurface contamination between the trenches. 

RISK CHARACTERIZATION 

Potential risks resulting from exposure pathways associated with Site 4 were generally characterized on 

a qualitative basis. The qualitative estimates are based on risk-based screening concentrations or other 

screening criteria as outlined in current EPA and other appropriate guidance. The risks determined using 

these criteria are a unitless expression of an individual’s likelihood of developing cancer or other adverse 

(non-cancer) effects as a result of exposure to hazardous substance concentrations. An incremental cancer 

risk of 1 x 10‘” indicates that the exposed receptor has a one in one million chance of developing cancer 
.- 
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under the defined exposure scenario. EPA as generally defined risks in the range of 1 OA to 1 0.6 as being 

acceptable for most sites. 

For other adverse (non-cancer) effects, risk are expressed as the ratio of the estimated chronic daily intake 

and Reference Doses (RfDs), which are based on the non-carcinogenic health effects imparted by a 

chemical. If this ratio exceeds unity (1 .O), there are potential health effects associated with exposure to 

that particular chemical. This ratio is known as a Hazard Quotient (HO); the sum of all individual HQs is 

known as the Hazard Index (HI). 

The future land use of the Site 4 area is anticipated to be recreational according to the draft m-use plan 

prepared for NAWC Warminster. The available risk-based screening criteria do not provicle specific 

chemical concentrations for this type of land use. As a conservative approach, a residential land use 

scenario was assumed for Site 4 because this scenario tends to overestimate future exposures that may 

occur. In actuality, the potential exposures associated with hazardous substances present at Site 4 will 

be less than residential exposures. 

. 

Aroclor 1248 was detected in two surface soil samples at levels ranging between 0.064 and 0.140 mg/kg. 

The maximum value exceeds a carcinogenic risk of 10e6 under the residential (0.083 mg/kg) land use 

scenario. This PCB was not detected in background surface soil samples and is presumably rela.ted to Site 

4 wastes. TCE was detected at low levels in six of nine surface soil samples. These results suggest that 

the trenches may contain a source of TCE that potentially could be released in the future. The maximum 

ICE concentration did not exceed a carcinogenic risk of lo’” under the residential land use sclenario. 

Among inorganics, manganese and beryllium exceeded both background and soil screening criteria. The 

maximum values of manganese and beryllium exceed an HQ of 1 .O under the residential land use scenario. 

However, the highest background levels for these analytes also exceed the risk-based screening 

concentrations for residential soil. 

Aroclor 1248 was detected in 50. percent of subsurface soil samples at Site 4. The maximum value 

exceeds a carcinogenic risk of 1 O.@j under residential and non-residential (0.74 mg/kg) land uses. This PCB 

was not detected in background subsurface soil samples and is presumably related to Site 4 wastes. 

Aroclor 1254 was detected once at 0.51 mg/kg; this value also exceeds a carcinogenic risk of 1 O’6. Among 

the inorganic compounds, barium, beryllium, and manganese, exceeded both background and risk-based 

screening criteria for residential soils. HQs of 1 .O were exceeded for these metals. 

For the surface water pathway, (Ambient Water Quality Criteria (AWQCs) were used to assess the potential 

for toxic effects in aquatic organisms and to identify the potential for human health risks. Several metals, 

including copper, lead, and mercury, exceeded surface water screening criteria. 
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These metals were not detected in background surface water samples. Copper and lead were found in 

all background surface and subsurface soil samples, therefore, it is possible that these concentrations in 

surface water may be related to naturally occurring conditions. None of these materials exceeded the 

respective drinking water standards. 

____ 

It is possible that children may play in the stream north of Site 4 and thereby come in contact with 

contaminated surface water. Exposure could occur via either incidental ingestion or dermal adsorption. 

It is assumed that exposure would only occur during wading. To determine the estimated noncancer risk 

for children exposed to nearby surface water, risk assessment was performed for the metals of concern. 

The surface water HIS for incidental ingestion and dermal contact for children were 0.03 and 0.4, 

respectively. Thus, these risks were not found to be significant. 

For sediments, effects range-low (ER-L) values were used to assess the potential for toxic effects in aquatic 

organisms and to identify the potential for human health risk. Only arsenic and zinc exceeded sediment 

screening criteria. These two metals were detected in all background sediment samples. Arsenic and zinc 

were found in all background surface and subsurface soil samples; therefore it is possible that these 

concentrations in sediment may be related to naturally occurring conditions. 

The PC8 Aroclor 1254 was detected in one downstream sediment sample at 74.5 ug/kg. The ER-L for 

PCBs is 22.7 @kg. DDT was also found at 5.6 &kg; the ER-L for total DDT is 1.58 @kg. DDT may 

be associated with the use of insecticides or fertilizers. 

- 

To determine the estimated cancer and noncancer risks for children exposed to nearby sediments, a formal 

risk assessment was performed for the metals of concern and Aroclor 1254. The incremental cancer risks 

for exposure to contaminated sediments for children were 1 .O x 1 a6 for incidental ingestion and 2 x 1 O-’ 

for dermal contact. These risks are equal to the lower limit of the EPA risk range goal. HIS for these 

exposures were 0.1 and 0.005, respectively. 

The human health risk characterization suggests that PC8 and other hazardous substance concentrations 

in soils at Site 4 have the potential to cause carcinogenic risk in excess of 1 x 1 Om6 or cause other adverse 

effects. This risk characterization indicates that a response is necessary to address contaminated soils and 

wastes associated with the site. 

The characterization of ecological effects was estimated using environmental effect quotients (EEQs) for 

chemicals of concern in both surface water and sediments. The EEQ was calculated by dividing the 

maximum chemical of concern by the selected toxicity benchmark value. The use of the maximum 

measured value is a conservative approach that estimates maximum likely exposure. Ratios greater than 

or equal to 1.0 indicate whether the chemical might pose a potential ecological threat. The EEQ values 
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do not represent risk probability values in themselves but are representative of the relative probability of 

risk. 

An EEQ greater than one was calculated for copper, lead, and mercury based on surface water 

concentrations. These EEQs indicate that these metals have the potential to cause adverse effects on 

aquatic and aquatic-dependent biota near Site 4. However, despite the level of concern suggested by 

these values, the populations and biological communities near the Site 4 area do not appear to exhibit 

significant adverse effects. In addition, copper, lead, and mercury were not detected in filtered surface 

water samples collected during the Phase II RI near Site 4. Filtered samples usually better represent actual 

chemical concentrations in surface water. 

An EEQ was calculated for 20 chemicals of concern based on sediment sample concentrations. These 

chemicals included several PAHs, DDT, Aroclor 1248, and seven metals. None of the chemicals had a 

calculated EEQ greater than 10.0, which would imply moderately high potential risk. About a half of the 

values are less than an EEQ of 2.0. As noted previously, the PAHs, DDT, and metals may be unrelated 

to Site 4. 

The ecological risk characterization indicated that several EEQs exceed unity for surface water and 

sediment chemicals of concern. Therefore, potential but probably minor ecological risks may be occurring 

due to the presence of mercury, lead, phenanthrene, anthracene, DDT, and Aroclor 1248 in surface water 

or sediments. Additional ecological characterization studies may be warranted to assess receptors, 

exposures, and risk more quantitatively. However, no indications of severe ecological stress were observed 

in this area, based on the biological survey and the wetlands assessment. 

PROPOSED REMOVAL ACTION 

The proposed removal action will meet the following objectives: 

. Prevent exposures (or potential exposures) to contaminated soils and wastes presenting 

unacceptable risks. 

. Protect groundwater quality by reducing infiltration of water into and through contaminated 

soils and wastes of concern. 

. Prevent the release of hazardous substances at Site 4 to nearby surface water, sensitive 

ecosystems, and other media. 
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The action proposed for Site 4 is to excavate contaminated soils and buried wastes without treatment at 

an off-site municipal waste landfill. Landfilling is a cost-effective alternative for addressing the buried soils 

and wastes at Site 4. Municipal waste landfills are engineered landfills which provide controls for protecting 

human health and the environment. 

The contaminated soils and buried wastes are present in eight trenches at Site 4. Available information 

suggests that these materials are confined within the trenches themselves. The proposed action would 

excavate surface soils on top of the trenches, subsurface soils, and any buried wastes present within the 

trenches. If necessary, any contaminated soils or buried wastes that cannot be disposed in a municipal 

landfill will be disposed in a hazardous waste landfill. Alternately, some contaminated soils and buried 

wastes may be disposed in a Class I residual waste landfill in accordance with State residual waste 

management regulations; however, construction/demolition debris cannot be disposed in this type of landfill. 

At this time, it is estimated that the entire project will be completed within 12 months and under the $2 

million ceiling for removal actions, barring any unforeseen circumstances or disposal restrictions. The 

proposed removal action is consistent with accepted removal practices and is expected to abate the threats 

that meet the NCP removal criteria. The proposed removal action is not anticipated to impede any other 

response actions. 

AUTHORITY 

The conditions at Site 4 warrant a removal action. Field investigation results indicate unacceptable levels 

of hazardous substances in surface soils, subsurface soils, and buried materials at Site 4. Although the 

current industrial land use at Site 4 restricts access by the general public, workers near the site could have 

some exposure. In addition, the site may be used for recreation purposes once this parcel of property is 

turned over to the community by the Navy. 

Section 300.415 of the NCP identifies the factors that must be considered when determining the 

appropriateness of a removal action. Paragraphs (b) (2) (i), (ii), and (viii) of Section 300.415 directly apply 

as follows to Site 4 conditions: 

(b) (2) (i) “Actual or potential exposure to nearby human populations, animals, or the food chain 

from hazardous substances or pollutants or contaminants.” 

Potential human and environmental exposure pathways identified under current or future land use scenarios 

for Site 4 include dermal, incidental ingestion, and fugitive dust inhalation exposure to soil contaminants. 

In addition, contaminants leaching from buried trench materials to groundwater is a potential exposure 

pathway because of infiltrating precipitation, and erosion of contaminated surface soils with overland runoff 

.-. 
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transport to nearby surface water (i.e., an unnamed tributary of Little Neshaminy Creek) is also possible. 

Groundwater may also migrate into adjacent surface water via both overburden and shallow bedrock 

aquifers or from the shallow bedrock aquifer beneath the Site into deeper bedrock aquifers. 

(b) (2) (ii) “Actual or potential contamination of drinking water supplies or sensitive ecosystems.” 

Although analytical data from nearby monitoring and residential wells do not indicate contamination of 

drinking water above Removal Action Levels which is solely attributable to Site 4, it is possible that 

contaminants leaching from buried trench materials may result in potential groundwater contamination. 

However, contaminated groundwater at Site 4 is being addressed by the OU-3 remedy and is not the focus 

of the Site 4 EUCA or this proposed removal action. Potential contamination of sensitive ecosystems is 

also possible if a response action is not taken. 

(b) (2) (vii) “The availability of other appropriate federal or state response mechanisms to respond 

to the release.” 

The availability of response mechanisms can be met through the Navy’s IR Program. 

(b) (2) (viii) “Other situations or factors that may pose threats to public health or welfare or the 

environment.” 

The presence of buried materials and contaminated soils at Site 4 will hinder future land use for this area, 

including recreational land use, once this property is turned over to the community by the Navy. 

ALTERNATIVES CONSIDERED 

Three criteria were used to screen potential technologies for the removal action: effectiveness, 

implementability, and cost. Effectiveness is a measure of the alternatives ability to protect public health 

and the environment and comply with applicable or relevant and appropriate requirements (ARARs). 

Implementability is a measure of both the technical and administrative feasibility of successfully executing 

the alternative. Cost is a measure of both direct and indirect capital costs as well as any recurring 

operational and maintenance (O&M) costs. 

The proposed action was selected from three of the most appropriate removal action alternatives,, including 

institutional controls (i.e., deed restrictions and groundwater monitoring) and a single synthetic cap. No 

effective in-situ technologies were identified and on-site treatment was not considered to be cost effective. 

Excavation and off-site landfilling was identified as the most effective alternative. Institutional controls 

would not meet the removal action objectives and ARARs. The estimated cost of the single synthetic cap 
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was comparable to the cost of excavation and off-site landfilling; however, the cap would not allow 
- 

unrestricted land use of the Site 4 area. In addition, the cap would not protect groundwater for current and 

future use by reducing contaminated soils and associated waste concentrations . 

CONCLUSION 

Excavation and off-site disposal at a municipal waste landfill is recommended as the most cost effective 

alternative by which all the removal action goals can be achieved. 
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1.0 FACILITY AND SITE CHARACTERIZATION 

1.1 INTRODUCTION 

In response to Contract Task Order No. 159 under Contract N62472-90-D-1298, Halliburton NUS 

Corporation (HNUS) is submitting this engineering evaluation/cost analysis (EUCA) for Site 4 (North 

Runway Landfill) at the Naval Air Warfare Center (NAWC) (formerly the Naval Air Development Center), 

Warminster, Pennsylvania. This work is part of the Navy’s Installation Restoration (IR) Program, which is 

designed to identify contamination of Navy and Marine Corps facilities resulting from past operations and 

to institute corrective measures as appropriate. 

In addition to meeting the objectives of the Navy’s IR Program, the purpose of the EUCA is to meet the 

requirements of CERCLA (Comprehensive Environmental Response, Compensation, and Liability Act of 

1980), as amended by SARA (Supetfund Amendments and Reauthorization Act of 1986). An EUCA is 

required under the National Oil and Hazardous Substances Pollution Contingency Plan [Section 

300.415(b)(4)(i)] for all non-time-critical removal actions. The EE/CA will identify the objectives of the 

removal action and will analyze the various alternatives that may be used to satisfy these objectives. The 

goal of the EOCA is to identify the most appropriate response option to mitigate potential exposures to any 

contaminants and potential migration of any contaminants into the environment. 

In addition to meeting the objectives of the EUCA, this report is intended to meet the requirements for the 

Site 4 Remedial Investigation (RI), as outlined under CERCLA, as amended by SARA. As such, this report 

presents the nature and extent of contamination associated with all hazardous substance releases at 

Site 4 that are not regulated and are not being investigated under the authoriiy of other federal laws (e.g., 

Clean Air Act, Resource Conservation and Recovery Act). The risks associated with the site are also 

evaluated and included in this report to meet RI requirements. 

1.1 .l Facility Description 

NAWC Warminster is located approximately 28 miles northeast of Philadelphia, mostly in Warminster 

Township, Bucks County, Pennsylvania. The facility can be found on the United States Geological Survey 

(U.S.G.S.) Hatboro 75minute topographic quadrangle map, a portion of which is reproduced as Figure 

l-l. The total area of NAWC Warminster is approximately 840 acres. The facility lies in a. populated 

suburban area surrounded by private homes, various commercial/industrial activities, and a gotf course. 

On-base areas include various buildings and other complexes connected by paved roads, the runway and 

ramp area, mowed fields, and a small wooded area. 
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,- The main runway is generally located along the topographically highest area at the facility. Many of the 

primary facility buildings are located west of the airstrip, along Jacksonville Road. A housing development 

for military enlisted personnel is within the southeastern portion of NAWC Warminster. The on-base 

wastewater treatment plant is in the northwestern corner of the facility. NAWC Warminster currently has 

approximately 2,000 employees, and 1,000 people reside at the enlisted personnel’s housing area year 

round. The residents living at the facility are the nearest population center. The closest off-base home is 

about 200 feet from the base property line. Residential development is located along the length of the 

southern property line and, to a lesser extent, along the northern property line. Industrial development is 

found along the western and northwestern perimeters of the base. The facility is located on a ridge, 

generally oriented east-west, with elevations ranging from 297 feet at the northwestern property boundary 

to 377 feet at the eastern boundary. Slopes are gentle and average three to five percent. The northern 

portion of the facility (about 65 percent) drains into small, unnamed tributaries of Little Neshaminy Creek. 

The remaining portion drains into unnamed tributaries of Pennypack Creek. Local surface water bodies 

are used for recreational and industrial purposes. Any hazardous substance releases from the eight sites 

identified to date and from other unidentified sites at NAWC Warminster potentially affect the Stockton 

Formation aquifer, which provides water for more than 100,000 people within the vicinity of the facility. 

To date, at least eight sites on current NAWC Warminster property have been identified as sites used for 

the disposal of wastes containing hazardous substances. For investigative purposes, Sites 1, 41 and 3 have 

been grouped into Area A; Sites 5, 6, and 7 have been grouped into Area B; Sites 4 and 8 comprise Area 

C; and Area D consists of potential sources and hazardous substance releases west of the main building 

complex at the base. The current status of Areas A, B, C, and D and other operable units identified at 

NAWC Warminster is discussed in Section 1 .1.4. 

1.1.2 Location and Physical Setting 

This section describes NAWC Warminster and provides a brief synopsis of the facility’s background and 

history. The areas of concern identified to date at the base are eight sites covering more than 12 acres. 

All sites are located within the base property and include 

. Three waste burn and disposal pits (Sites 1, 3, and 6) 

. Two sludge disposal pit areas (Sites 2 and 7) 

l Two landfills (Sites 4 and 5) 

. One fire training area (Site 8) 
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Historically, wastes at the facility were generated during aircraft maintenance and repair, pest control, 

firefighting training, machine and plating shop operations, spray painting, and various materials research 

and testing activities in laboratories. These wastes included paints, solvents, sludges from industrial 

wastewater treatment, waste oils, construction and demolition debris, office trash, general refuse, and other 

forms of solid wastes. Table l-l summarizes the disposal history and types of waste deposited at these 

sites. None of the sites are currently used for waste disposal. 

NAWC Warrninster is listed on the National Priorities List (NPL). The NPL includes those sites that appear 

to pose the most serious risks to public health or the environment. Three remedial investigations (Phase I, 

Phase II, and a focused RI for groundwater) were conducted at the base between October 1989 and June 

1995. A fourth RI (Phase Ill) is currently underway. Phase I was performed between October 1989 and 

January 1991 by SMC Martin, and Phase II was performed between May 1992 and September 1992 by 

HNUS. The focused RI was conducted by HNUS between January and July 1994 to address remaining 

data gaps that were not completely addressed during the Phase II RI. During this investigation, HNUS 

addressed groundwater contamination associated with Site 4 that was not completely evaluated during the 

earlier studies. A Restoration Advisory Board (RAB), which consists of representatives of the Navy, the 

United States Environmental Protection Agency (EPA), the Pennsylvania Department of Environmental 

Resources (PADER), the Bucks County Health Department, the Northampton Township Municipal Authority, 

the Warminster Township Municipal Authority, and Upper Southampton Township, assisted in the planning 

of this work. 

_ 

1.1.3 Facility History 

The facility was originally the location of Brewster Aeronautical Corporation, a manufacturer of military 

aircraft. In 1944, the Navy assumed full control of the Brewster plant. The Naval Air Modification Unit was 

installed at the base to add design modifications to military aircraft produced at other locations. After World 

War II, activities at the base were altered; in 1949, the facility was designated the Naval Air Development 

Center (NADC), and its main mission, research, development, testing, and evaluation for Naval aircraft 

systems, was established. NAWC Warminster also conducts studies in anti-submarine warfare systems 

and software development. The facility name was changed from NADC to NAWC, Aircraft Division, on 

January 1, 1992. NAWC Warminster is scheduled for realignment under the Base Realignment and 

Closure (BRAC) Program managed by the Department of Defense (DOD). This realignment, which is due 

to the downsizing of the entire DOD budget, is tentatively set for 1996; however, this timetable is still being 

developed, and the future use of the NAWC Warminster property had not been finalized at the time of this 

report. The realignment will result in relocation of NAWC Warminster activities to Naval Air Station (NAS) 

Patuxent River, Maryland. 
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TABLE l-l 
SUMMARY OF WASTE MANAGEMENT AND SITE OPERATIONS 

NAWC WARMINSTER, PENNSYLVANIA 

SITE DATES OF TYPES OF WASTES METHOD OF POTENTIAL HAZARDS COMMENTS 
OPERATION OPERATION 

1 1940 to 1955 Paints, oils, asphalt, roofing material, solvents, scrap metal, Bum pit within an Solvents, driers, pigments, Exact boundaries and disposal 
unspecified chemicals, firing range wastes, and demolition eroded ravine; PAHs, creosote, phenols, methods are not clear; near 8 
wastes (cinders, glass, ceramic, wood, brick, and metal) unknown number of asbestos, binders, lead former surface impoundments 

disposal trenches 

2 1965 to 1970 Industrial wastewater sludges 2 disposal trenches Heavy metals Exact boundaries are not clear 

3 1955 to 1965 Unspecified sanitary trash (wood, metal, brick, and glass), Bum pit Solvents, driers, pigments, Metal screen enclosure was placed 
solvents, paints, roofing materials, and unspecified chemicals asbestos, binders over site before burning began 

4 1966 to 1970 Non-industrial solid wastes, paints, waste oils, waste metals, 8 disposal trenches Solvents, driers, pigments, Site may have been active in 1973 
construction debris (wood, metal, and glass), solvents, lead, PAHs, biological 
sewage treatment sludge, and general refuse wastes, heavy metals 

5 1955 to 1970 Demolition wastes (wood, glass, and metals), paints, 6 to 8 disposal Solvents, driers, pigments, Portions of the site now base 
solvents, scrap metal, and 30 drums of asphalt trenches creosote, phenols, PAHs housing unit 

6 1960 to 1960 Paints, solvents, demolition wastes, construction debris Unknown number of Various solvents, driers, Waste materials are present on the 
(concrete, brick, glass, wire and electrical parts), scrap disposal pits/trenches pigments, lead, PAHs surface 
metal, waste oils, other flammable wastes, asphalt, and 
grease trap wastes 

7 1960 to 1955 Industrial wastewater sludge 2 disposal trenches Heavy metals Exact location has not been 
detemined 

8 1961 to 1988 Aviation fuel, lubricants, coolants Firefighting training PAHs, PCBs 3 to 4 bermed pits 
area; unknown number 
of pits 

Data compiled from the following sources: 

(1) Hydrogeologic Investigation of the NADC Waste Disposal Sites, Warminster, Pennsylvania. JRB Associates, Waste Management Division, McLean, Virginia. December 21, 
1981. 

(2) Notification of Hazardous Waste Sites; Letter from NADC, Warminster, Pennsylvania to U.S. EPA Region Ill, Philadelphia, Pennsylvania; June 9, 1981. 
I^\ 
\Jl Navy Shore Activity Disposai Siie Fact Fomi; NADC, Wtimkster, Pennyhank; %cemhi 4, 19% (b ased on intexiews with fore; base fo:eman ” Mr. , L D’+aw4 1 c.%LI I, ocn I” LY.. \ S”“” 

to 1980)). 

(4) Stages I and II - Rough Draft Remedial Investigation Report for NADC, Warminster, Pennsylvania; SMC Environmental Services Group, Valley Forge, Pennsylvania; April 18, 
1991. 

(5) Aerial Photographic Site Analysis Report for Naval Air Warfare Center, Warminster, Pennsylvania; Environmental Photo Interpretation Center, Warrenton, Virginia; May 1994. 
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EPA officially recognized the NAWC Warminster sites as possibly needing investigation in September 1979. 

In November 1979, EPA completed a preliminary assessment (PA) of the facility. In 1980, the Department 

of the Navy began its environmental investigative work at NAWC Warminster. The first study, known as 

the Clay/Law Report, inventoried disposal activities at each of the eight sites. Since 1980, a variety of 

environmental consultants under Navy contracts have studied these sites. 

In 1985, EPA completed a preliminary assessment/site inspection (PABI) of the base. In 1986, NAWC 

Warminster was proposed for inclusion on the NPL based on a Hazard Ranking System (HRS) score 

greater than 28.50. EPA used the HRS to assess the relative threat from releases of hazardous 

substances from the eight NAWC Warminster sites to surrounding groundwater and surface water. The 

facility score was based on the likelihood that a hazardous substance would be released from the sites, 

the toxicity and amount of hazardous substances at the sites, and the people and sensitive environments 

potentially affected by contamination at the sites. 

On October 4, 1989, NAWC Warminster was placed on the final NPL. That same year, EPA submitted a 

draft Federal Facilities Agreement to the Navy for formalizing and scheduling remedial activities. The 

contents of this agreement were negotiated in 1990. In 1991, HNUS was tasked to complete remaining 

RVFS activities at the facility. 

--_ 

1.1.4 Current Facility Status 

To date, the NAWC Warminster sites are being addressed by the Navy in four long-term remedial phases. 

The study for the first phase began at the end of 1989 and was completed in April 1991. Phase I involved 

mapping volatile organic compounds (VOCs) in soil gas and detecting magnetic and conductive anomalies 

through electromagnetic surveys. Approximate site boundaries were identified and confirmation of site 

contamination was made through soil borings, installation of monitoring wells, and groundwater sampling 

and analysis. In addition, test pits were excavated, local wells were inventoried, and a fracture-trace 

analysis was conducted. 

Phase II began at the end of 1991 and was completed in April 1993. This phase helped determine the 

nature and extent of groundwater contamination, evaluate groundwater flow and add to the hydrogeologic 

database, and ascertain possible remedial alternatives. Phase II involved installing additional overburden 

and shallow bedrock monitoring wells, sampling and analyzing groundwater, and evaluating aquifer 

characteristics through water-level monitoring and a pumping test. Four off-base wells were also sampled. _^ 
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Both phases explored the nature and extent of groundwater contaminants and helped to pinpoint the most 

effective strategies for hazardous substance cleanup. At the end of Phases I and II, the Navy and EPA 

selected a remedy for Operable Unit 1 (OU-1), which is contaminated shallow groundwater attributable to 

Areas A and B at the base. This was the first clean-up plan selected for NAWC Warminster. The Navy 

initiated construction of the OU-1 remedy in January 1995, and work is expected to be completed in the 

near future. 

After Phase II was completed, the Navy initiated other environmental investigations to more fully determine 

the nature and extent of groundwater contamination attributable to NAWC Warminster. In April1 1993, the 

Navy, in coordination with EPA, initiated a well testing program in the vicinity of the base to assess the 

impact of contaminated groundwater possibly attributable to NAWC Warminster. Between April and August 

1993, the Navy sampled more than 250 off-base residential, commercial, and municipal wells. The test 

results indicated that the levels of some VOCs found in residential wells exceeded federal drinking water 

standards [i.e., Maximum Contaminant Levels (MCLs) established under the Safe Drinking Water Act]. To 

address these levels, the Navy conducted a CERCLA removal action, installing a water treatment system 

in each residence where either EPA Removal Action Levels or MCLs have been exceeded. 

The Navy and EPA determined that this off-base groundwater contamination constituted a threat to human 

health. Therefore, the Navy and EPA conducted additional CERCLA removal action work by connecting 

residences affected by groundwater contamination in the vicinity of Casey Village and Kirk Road to a public 

water-supply system between June and December 1994. Contaminated groundwater associated with 

residential wells located on Kirk Road north of Area C and residential wells in the vicinity of the 

Casey Village area southeast of Area B comprises OU-2. 

Focused RI activities for other groundwater contamination at the base began in October 1993 for Area B, 

January 1994 for Area C, and February 1994 for Areas A and D. The RI field work for Area C groundwater 

(including impacts from Site 4) was completed in May 1994. The Navy prepared RI and IFS reports 

addressing the results of this investigation and evaluating remedial alternatives for shallow groundwater 

contamination in the vicinity of Area C. Both reports were completed in August 1994. In March 1995, the 

Navy and EPA selected a remedy for OU-3, which is contaminated groundwater attributable to Area C. 

The Navy combined this remedy with the remedy for OU-1. Construction of the OU-3 remedial action is 

currently in progress. 

The Navy is currently conducting additional environmental studies at the base and is planning to investigate 

other media associated with NAWC Warminster under the RI/FS process, including groundwater in deep 

bedrock aquifers, wastes, soils, sediment, and surface water. The Phase III RI/FS began in January 1995 

and will identify the full nature and extent of contamination, both on and off base, for the rest of the facility 

(including Site 4). 
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The Phase III work is continuing. Additional remedial actions will be proposed and selected as soon as 

adequate information exists to support the selection of a remedy for a particular medium or group of media. 

Any such medium (or group of media) will be designated as an operable unit by the Navy and EPA. At 

this time, only OU-1, OU-2, and OU-3 have been designated by the Navy and EPA. 

__ 

As part of the nation-wide BRAC legislation, NAWC Warminster has pledged to give top priority to early 

reuse of the base’s land and buildings. Property available for reuse at the base includes 730 acres, 

approximately 1.5 million square feet of office and laboratory space, and about 200 buildings. The Federal 

Land Reuse Authority - Bucks County (FLRA-BC) is responsible for recommending strategies for reuse of 

the base to best utilize the resources of NAWC Warminster and its people to the greatest benefit of 

surrounding communities. 

In addition to the work being performed under the IR Program, the Navy has undertaken environmental 

baseline survey (EBS) work to help identify and prioritize parcels of land at NAWC Warminster that can be 

transferred to the FLRA-BC. The EE/CA for Site 4 will also help to support the transfer of property to the 

community by identifying the most appropriate response option to mitigate potential exposure to Site 4 

contaminants. 

1.2 SITE 4, NORTH RUNWAY LANDFILL 

This section presents the history and description of Site 4. The site is adjacent to Kirk and Newtown Roads 

in the northeastern portion of the base. An unnamed tributary of Little Neshaminy Creek is located north 

of this area, and residential areas and two local parks are also in this direction. 

1.2.1 Site Description and History 

Site 4 is a grassy area covering 7 acres just north of the main runway along Kirk Road and south of Patrol 

Road. The site is located at approximately the mid-point of the runway. The location of Site 4 is shown 

in Figure l-2. 

The site is the largest of the NAWC Warminster waste disposal locations; it is less than 100 feet from the 

edge of the facility boundary. This site reportedly was operated from 1966 to 1970. Several trenches on 

the site reportedly were used to dispose of non-industrial solid waste, paints, waste oils, waste metals, 

construction debris, solvents, and sewage sludge from the sewage treatment plant. It is not known if 

wastes were segregated prior to disposal or whether wastes were placed randomly into each trench. Some 

drainage from this area intersects the unnamed tributary of Little Neshaminy Creek, off site to the north of 

Kirk Road, near Munro Park. Several off-base residences are present within 200 feet of Site 4. 

_- 
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In 1994, EPA performed an analysis of historical aerial photographs for NAWC Warminster (EPIC, 1994). 

This study verified the presence of two trenches at Site 4 (TR9 and TRlO) (Figure l-2). The photo- 

interpretation study also indicated that Site 4 may have been active as late as 1973. 

1.2.2 Previous Investigations and Response Actions 

Prior to the Phase III RI field work for Site 4 (see Section 1.4), a series of investigations and actions were 

conducted by the Navy to address this site. During closure of Site 4 in 1970, 2 feet of fill was reportedly 

placed over the entire site and the area was reseeded. Reportedly, complaints by nearby residents 

concerning blowing trash and odors contributed to site closure. In July 1982, four monitoring wells were 

installed in the vicinity of Site 4, along with several observation wells that were used for water-table 

measurements. These wells have been sampled several times since 1982. 

In October 1988, SMC Martin noted that the topography within Site 4 appeared to be hummocky, 

presumably due to differential settling within the landfill. Color variations in the grass cover were noted to 

create a banded or striped pattern. These color variations were approximately the same size as the landfill 

trenches. 

The objectives of the Phase I and Phase II RI for Area C were to 

. Characterize the nature and extent of potential overburden and shallow bedrock 

groundwater contamination at this area. 

. Better understand the physical parameters affecting contaminant fate and transport. 

. Assess risks to human health and the environment. 

The nature and extent of contamination at Site 4, as determined by previous investigations, are presented 

in the Phase III RI work plan (HNUS, 1995a), the RI Report for Operable Unit 3 (OU-3) (HNUS, 1994a), 

and the Draft Phase II RI Report for NAWC Warminster (HNUS, 1992). This information has been 

summarized as appropriate in Section 1.5 of this report. 

An electromagnetic (EM) conductivity survey and soil gas survey were performed at Site 4 during Phase I. 

The EM survey consisted of sample points located on a grid pattern that consisted of nine profile lines 

running perpendicular to Patrol Road and three lines parallel to this road. Soil gas readings were also taken 

on a grid pattern from 99 locations along and between the seven trenches at this site. Soil confirmation 

borings were drilled at 13 locations to further delineate site boundaries. 
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Five shallow bedrock and one overburden monitoring wells were installed during Phase I; no wells were 

installed during Phase II. A total of five well couplets are present at this site. All wells were sampled 

during both phases of the RI. In addition, information on local hydrogeology was collected and evaluated. 

Two rounds of sediment and surface water samples were obtained near Site 4 during Phases I and II. 

Samples were taken from two locations (upstream and downstream) in a tributary adjacent ‘to the site. 

Subsurface soil samples were obtained from four locations during Phase II. Three locations corresponded 

to areas where high soil gas readings were found during Phase I. The remaining location was chosen to 

evaluate background soil levels. 

Hydrogeologic investigations at Site 4 included estimates of yields from new monitoring wells; calculations 

of horizontal groundwater flow velocities and vertical hydraulic gradients; construction of groundwater 

elevation maps; and estimates of flow rates for the surface water near this site. An ecological survey was 

also completed near Site 4 during Phase I. 

Groundwater samples were analyzed for Target Compound List (TCL) volatile organics, Target Analyte List 

(TAL) metals (both total and dissolved), and cyanide. Selected samples were also analyzed for TCL 

semivolatiles and pesticides/polychlorinated biphenyls (PC&). Analysis of surface water and sediment 

samples included full TCL and TAL analyses (both total and dissolved). Soil samples were analyzed for 

full TCL and TAL analyses, along with total petroleum hydrocarbons (TPHs). A variety of engineering 

parameters were analyzed for selected samples among the various media. 

The objective of the focused RI for Area C was to determine groundwater impacts from Sites 4 and 8, 

particularly the location and concentration of potential groundwater contamination by VOCs and metals. 

Data collected during the RI were used to develop and evaluate groundwater remedial alternatives to 

address this contamination. 

During the focused RI, field work consisted of installing one shallow and one intermediate monitoring well 

downgradient of Site 4. The new wells and existing monitoring wells were sampled and analyzed for TCL 

volatile organics and TAL metals (both total and dissolved). Well water samples for new wells were 

analyzed for TCL semivolatiles and pesticides/PC8 compounds. Comprehensive water-level measurements 

were also taken. 

1.3 PHYSICAL CHARACTERISTICS 

Several environmental studies concerned with the NAWC Warminster Sites have been completed since 

1980. A number of these studies have provided information on local surface features, soils, meteorology, 

surface water hydrology, demography and land use, and hydrogeology. 
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A summary of the physical characteristics of Site 4 has been prepared on the basis of published information 

and reports of previous site studies (including the Phase I and II RI and the focused RI for Area C 

groundwater). Additional information regarding the characteristics of Site 4 is provided in the RI report for 

OU-3 (HNUS, 1994a). 

,__; 

1.3.1 Meteoroloqy 

The climate of the area is humid continental and is modified by the Atlantic Ocean. Temperatures average 

76°F (24.4”C) in July and 32°F (0%) in January. The average daily temperature for the NAWC location 

is 53.3”F (11.8%). Precipitation averages 42.5 inches per year (106.25 cm per year), and snowfall 

averages 22 inches per year (55 cm per year). The distribution of precipitation is fairly even throughout 

the year. The relative humidity for the site averages 70 percent. The mean wind speed for this area is 

9.6 mph, with a prevailing direction to the west-southwest (NAWC Warminster Emergency Response Plan, 

August 13, 1990). 

1.3.2 Site 4 Surface Water Hydroloqy and Topoqraphy 

NAWC Warminster is situated on an upland area divided between two local drainage basins, the Little 

Neshaminy Creek Basin on the north and the Southampton Creek basin on the south. The northern 65 

percent of the facility (including Site 4) drains toward the north through several swales and storm sewers 

into small unnamed tributaries of Little Neshaminy Creek. The southern 35 percent of the facility drains 

toward the south to the headwaters of Southampton Creek, a tributary of Pennypack Creek. Both local 

drainage basins lie within the regional drainage basin of the Delaware River. Various studies conducted 

on the site have revealed that no areas within NAWC Warminster are included in the loo-year or 500-year 

floodplain. 

- 

The location of NAWC Warminster represents a relative topographic high based on the U.S.G.S. 

quadrangle for the vicinity (Hatboro, Pennsylvania quadrangle, 1966). The crest of a local hilltop trends 

from west to east within the facility and is roughly coincident with the location of the main runway. Surface 

topography within the facility slopes away from the main runway to the north, west, and south, precluding 

surface water flow onto the facility from surrounding properties. Slopes range from nearly level to eight 

percent and average from three to five percent. Surface elevations range from a high of approximately 380 

feet mean sea level (MSL) near the eastern end of the main runway to a low of approximately 300 feet 

where a small stream exits the northwestern part of the facility. 

An unnamed tributary of Little Neshaminy Creek is located north of Site 4 (Figure l-2). This stream 

originates at the base of the storm water drain east of Site 4 and runs east to west through Munro Park 

before turning north, away from NAWC Warminster. During base flow conditions, this stream appears 

__ 
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heavily silted and has an estimated maximum flow rate of 7 to 10 gallons per minute (gpm). The 

uppermost part of this stream is small and intermittent and, during dry periods, water in the stream tends 

to be limited to pool areas. The stream channel is well developed despite the low or intermittent flow rates. 

Channel width is 3 to 5 feet, and channel depth is 1 to 2 feet. Sediments in the stream are primarily sands 

and cobbles in run areas and sands and silts in pools. 

1.3.3 Site 4 Soils 

According to the Soil Survey of Bucks and Philadelphia Counties, Pennsylvania (United States Department 

of Agriculture, Soil Conservation Service, 1975), two soil series have been mapped in the vicinity of Site 4: 

the Chalfont silt loam and the Duncannon silt loam. The soils observed near Site 4 range from 2 to 15 

feet in thickness. Soils types include orange-red, brown, and maroon-red mixtures of silt, clay, and sand, 

with the fine-grained soils dominant. A bluish-gray micaceous silt is also present in Site 4 area. 

The Duncannon soils have moderate permeability and are deep, well drained, and nearly level to gently 

sloping. These soils consist primarily of brown, yellowish-brown, dark brown, and dark reddish-brown silt 

loam and shaly silt loam. These soils have moderate permeability ranging from 4.4 x 1 Od to 1.4 x 1 Oe3 

cm/see. The depth to bedrock and the seasonal high water table are each typically greater than 4 feet 

below the surface. 

The Chalfont soils have slow permeability and are deep, somewhat poorly drained, and nearly level to 

gently sloping. They occur in concave positions on low-relief uplands and formed in the silty wind-blown 

mantle overlying loamy material weathered from red and brown shale and sandstone. The soils consist 

primarily of brown, dark yellowish-brown, and grayish-brown silt loam, silty clay loam, and shaly sift loam 

that may be compact, firm, and brittle within the subsoil. The depth to bedrock is typically from 4 to 8 feet 

below the surface, and a high water table is within 6 to 18 inches of-the surface in wet seasons. 

1.3.4 Site 4 Geology and Hydroqeoloqy 

NAWC Warminster is located in the Piedmont Physiographic Province, Triassic Lowlands Section, of 

southeastern Pennsylvania. The province is extensive and gently undulating and generally slopes to the 

southeast. The land forms have been modified by erosion to form moderate slopes and gently rounded 

hills with a dendritic drainage pattern. 

The bedrock underlying NAWC Warminster belongs to the late Triassic age Stockton Formation. The 

Stockton Formation underlying Site 4 consists of alternating lithologic units of predominatelly gray and 

brown, fine-grained arkosic sandstone and red-brown siltstone/mudstone. Individual beds or defined 
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sequences of rock units of predominantly one lithologic type range from a few feet to approximately 50 feet 

in thickness across the area. Major iithologic units can be traced over significant portions of this general 

area, although the thinner beds within a unit are often difficult to correlate and may pinch out over distances 

of several hundred feet. 

_.---. 

Based on RI results, the surface of bedrock underlying Site 4 is highly weathered for a depth of about 5 

to 15 feet in general. Residual soils exist within the top few feet of the ground surface. The soils gradually 

grade into weathered rock, then competent bedrock. The transition points are hard to precisely define with 

any certainty. Figure 1-3 shows the topography of the bedrock surface, based on interpretations of drilling 

log information. This surface has an overall northward slope across Site 4. A minor trough in the bedrock 

surface is located between Sites 4 and 8. This trough corresponds to a subdued topographic low that 

extends off base to the north and to a tributary of Little Neshaminy Creek that drains this area. 

Groundwater near Site 4 occurs primarily within the bedrock of the Stockton Formation. Groundwater 

occurrence and movement through this formation are primarily due to secondary porosity (fractures) that 

exists within the rock mass. These fractures include bedding-plane partings and fractures that extend 

through individual rock units. There is some minor porosity, especially in the sandstone units, that 

contributes to groundwater occurrence and movement. In general, the sandstone units yield more water 

than the siltstone and shale units, although significant water-yielding fractures are encountered in all rock 

types. 

- 

Shallow groundwater flow direction is related to topography, surface drainage, and bedrock structure in this 

area. The groundwater flow direction in shallow bedrock (to a depth of about 100 feet) across Site 4 is 

slightly west of due north, with an average gradient of 0.03. The flow direction and gradient closely 

correspond to the slope of the ground surface, which also trends slightly west of due north. Also, the 

groundwater flow direction is subparallel to the bedrock dip directions and is in the direction of overall 

surface water drainage toward Little Neshaminy Creek. This is expected based on the ground surface and 

bedrock surface slopes and the presence of the small creek north of Site 4. This creek may act as a local 

shallow groundwater discharge point. The depth to whitih this creek influences groundwater flow is 

unknown, but the creeks function as a discharge point for groundwater is expected to be minor given the 

small size of the creek and its intermittent nature. 

Deeper groundwater flow directions (greater than 120 feet) trend generally to the north-northeast, and flow 

directions within the overburden are generally to the north following topography. Deeper groundwater flow 

may, however, follow the creek valley and be indirectly influenced by the stream. There is a marked upward 

vertical gradient between the deeper and more shallow portions of the bedrock aquifer. Hydraulic head 

differentials of over 15 feet were measured at several well cluster locations in this area where shallow and 

deeper wells were installed. Some deep wells are flowing artesian wells, with hydraulic heads over 10 feet 

- 
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above the top of the well casing. These confined conditions may be created by the presence of thick, 

predominantly fine-grained, interbedded mudstone-sandstone units. 

,- 

Additional information regarding the Site 4 geology and hydrogeology is presented in the RI Report 

for OU-3 (HNUS, l994a). 

1.3.5 Groundwater Use Near Site 4 

Residents near Site 4 rely entirely on groundwater sources for their water supply. The majority of the 

residents are served by municipal water authorities. Approximately 15 domestic wells are located within 

1,000 feet of Site 4, and one municipal well (Well No. 13) for the Warminster Municipal Authority is within 

1,500 feet of the area to the north. 

Well No. 13 is a lo-inch-diameter well and is 601 feet deep. It is cased to a depth of 80 feet below the 

ground surface and pumps at an average rate of 85 gpm. The average daily withdrawal rate is 68,000 

gallons. The intermittent, unnamed tributary of Little Neshaminy Creek is located between Site 4 and Well 

No. 13. This creek is not expected to act as a buffer between Site 4 and this well, given the stream’s small 

size and the well’s depth and pumping rate. 

Most of the domestic wells immediately north of Site 4 were decommissioned when public water 

connections were made along Kirk Road and Newtown Road as part of the OU-2 removal action in 1994. 

There are approximately 35 domestic wells and one municipal well within 3,200 feet of Site 4 at this time. 

The nearest well currently providing domestic well water is about 600 feet to the east of Site 4, and one 

domestic well capable of serving the Base Commander’s residence is 850 feet to the west. 

1.3.6 Site 4 Ecoloqy 

A relatively large wooded area borders the stream to the north and northwest of Site 4. The wooded area 

extends along the stream from Kirk Road downstream toward Werner Park. This area offers a secluded 

and physically diverse habitat, as observed during the Phase I RI biological characterization (SMC Martin, 

1991). Snails, earthworms, and amphipods are common in sediments and leaf packs from downstream 

portions of this study area as are small numbers of mayfly larvae. In addition, various songbirds, rabbits, 

raccoons, and white-tailed deer are found below the study area. 

A wetlands assessment of the area north of Area C (HNUS, 1994b) classifies a wetland along the unnamed 

tributary of Little Neshaminy Creek as primarily palustrine, forested, broad-leaved, deciduous, temporary 

(PFOl A). This wetland is characterized by green ash, silver maple, box elder, black cherry, and spicebush 

as the canopy and sub-canopy. Blackberry, Japanese honeysuckle, jewelweed, poison ivy, and skunk 
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cabbage are the dominant herbaceous species. A small scrub-shrub wetland, located irnmediately 

southwest of the Munro residence, is also associated with this area. Riparian vegetation in the upstream 

portion of this creek includes a canopy of mature maples and sycamores (Plantanus occidentay, with a 

moderate understoty of young trees and arrowwood shrubs. Downstream portions are characterized by 

fewer mature trees, a more open stream corridor, and greater bankside shrub and herbaceous growth. 

The upland forest associated with stream provides excellent habitat for a large variety of wildlife. Fourteen 

species of birds were identified, including cardinals, robins, wood thrushes, starlings, blue jays, and downy 

woodpeckers. Amphipods, midges, and mayfly larvae were observed in the leaf packs in the stream. 

There also was evidence that rabbits, raccoons, and white-tailed deer are common to the area. 

The wetlands assessment concluded that the stream and wetlands appear to be fairly healthy. No 

evidence of pollution, fish kills, or stressed vegetation was observed. Urban trash and litter (tires, boards, 

bottles, cans, paper, plastic) were common. 

1.4 ADDITIONAL SITE 4 INVESTIGATION 

To support the EEKA, site characterization data were gathered to determine the locations, nature, and 

extent of contamination at Site 4. These data were collected between January and April 1995 as part of 

Phase III RI activities and have been used in conjunction with data already gathered from previous 

investigations and studies, including the results of the EPA aerial photograph analysis report (EPIC, 1994) 

and the environmental baseline survey (EA, 1995). A field investigation was performed to better 

characterize the site, to provide information with which to generate volume estimates for landfill materials 

contained within Site 4, and to perform waste characterization activities to support the evaluation of removal 

action alternatives. A field sampling plan for the Site 4 EEKA was prepared that describes the scope of 

this work, 

The EEKA field investigation consisted of the following activities: 

. Geophysical survey to establish trench locations or potential subsurface waste disposal 

locations. 

. Soil gas survey to identify the presence of any elevated levels of VOCs within those 

locations established by the geophysical surveys. 

. Test pits to further identify subsurface wastes within those locations established by the 

geophysical and soil gas surveys. 
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l Surface soil and subsurface soil and waste sampling and analyses to characterize 

surface and subsurface conditions within Site 4. 

. Surface water and sediment sampling and analyses to characterize the nature and extent 

of contamination for these media near Site 4. 

. Limited groundwater sampling and analysis to ensure that drinking water users were not 

adversely affected by any Site 4 contamination. 

I .4.1 Site 4 Geophysical Survey 

An EM conductivity survey was conducted at Site 4. The survey work was generally conducted in 

accordance with the field sampling plan for the Site 4 EEKA (HNUS, 1995b). EPIC provided grid 

coordinates to help locate Site 4 aerial photography features (EPIC, 1995). HNUS added one additional 

north-south profile line at the eastern end of Site 4 and two additional east-west profile lines to improve the 

coverage of all potential anomalies, The surveyed area is shown in Figure l-4. The surveyed area did 

not extend across Patrol Road, which borders the northern edge of the site, due to the presence of an 

unknown subsurface utility. However, it is unlikely buried wastes were deposited north of the road, given 

the shallow depth to bedrock. 

A Geonics EM-31 conductivity meter and automatic data logger were used to measure and record the 

earth’s response to an induced EM signal. Both in-phase and quadrature phase data were collected at 

each data point. The EM survey was successful in delineating potential waste locations. 

The results of the Site 4 geophysical survey are presented in Section 1.51 and Appendix B. The data 

generated from the EM survey were evaluated to identify ground conductivity anomalies resulting from 

potential areas of buried waste. Graphs of ground conductivity (quadrature phase) and in-phase data were 

plotted for each profile line recorded. Anomaly values and shapes were evaluated to determine the 

probable cause of each anomaly (e.g., subsurface utility, buried metal, and natural geologic changes). 

Anomaly types and locations were correlated with observed surface features and cultural sources of 

interference across Site 4 to complete the data interpretation. Contour maps of the data were not 

generated because the profile line spacing was generally 5 to 10 times the station spacing, preventing the 

available contouring programs from making the proper correlations along trenches. 
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1.4.2 sit8 4 SOii Gas %WV8y 

A soil gas survey was performed in the vicinity of Site 4 to identify potential areas of elevated VOC 

concentrations. Results of the soil gas survey were used to identify test pit and subsutface soil sampling 

locations. The geophysical survey results were used to select soil gas survey locations, and these 

locations were adjusted as necessary to avoid buried subsurface objects. The soil gas survey was run 

along the long axis of each suspected trench or buried waste disposal location (Figure l-5). 

One soil gas sample was collected at each of the 26 survey locations. The samples were taken from a 

depth of 4 to 6 feet below the ground surface, which was the approximate mid-point of materials deposited 

in the trenches. After each soil gas sample was collected, the hollow probe and adapter assembly was 

removed with a mechanical jack and thoroughly decontaminated. The Tedlar bags were purged with three 

volumes of puriiied gas between use or disposed, in the case of any highly contaminated samples. The 

sample was then transferred to an on-base trailer for analysis. A temperature-programmable gas 

chromatograph (GC) was used for sample analysis, along with a detachable portable computer. The GC 

was equipped with an electron capture detector (ECD). 

The results of the soil gas survey are presented in Section 1.52. These results provide qualitative data 

regarding the presence of VOCs. 

1.4.3 Test Pit Excavations 

The results of the geophysical and soil gas surveys were used to select test pit locations. Locations were 

adjusted to avoid the potential to puncture subsurface objects and the associated potential to release or 

previously immobile hazardous substances to groundwater. 

A total of 31 test pits were excavated in April 1995 to identify subsurface wastes within those locations 

established by the geophysical and soil gas surveys and to delineate the nature and extent of fill materials 

at Site 4 (Figure l-6). A backhoe was used to excavate an area ranging from 14 to 23 feet long (typically 

16 feet long), 4 to 8 feet deep, and 4 feet wide. Eased on visual observations, along with the survey 

results, three test pit locations were selected within each trench, one near each presumed end and one 

in the middle, for a total of 24 test pits. Also, seven test pits were excavated outside the apparent limits 

of the trenches to confirm the absence of wastes in areas with no noticeable surface depressions. Four 

of the seven test pits were excavated outside but within 20 feet of the presumed ends of the trenches; the 

remaining three test pits were excavated in random areas within Site 4 that were not near any surface 

depressions, in order to evaluate the potential for hidden trenches and for use as background. 
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The test pits excavated within the disposal trenches were extended across each trench to natural 

soils/clean fill on either side of the trench and were extended vertically to the bottom of the trench (or 

bedrock or maximum reach of the backhoe, whichever was encountered first). Each test pit was 

photographed and logged to provide a description of the wastes and a cross-section of the trench. Test 

pit logs are in Appendix A. Photographs of each test pit were also taken. Figure 1-7 shows a sketch of 

a typical test pit excavation. 

The waste materials encountered were screened with a PID. If potentially contaminated wastes were 

encountered, based on PI0 readings and/or visual observations, representative samples of the wastes were 

obtained for laboratory analysis. Samples were obtained from the backhoe bucket, using dedicated 

stainless-steel trowels. 

In addition, one soil sample was collected from the side wall of any test pit that showed the presence of 

potentially contaminated wastes. These soil samples were representative of subsurface soils that might 

be contaminated as the result of waste migration (e.g., leaching, infiltration) within or adjacent to the 

disposal trenches. Upon completion, each pit was backfilled with the same materials that were excavated. 

A total of 13 subsurface soil samples were obtained for analysis from the backhoe bucket (i.e., center line 

of the test pit), and 14 samples were collected from the sidewalls of the sampled test pits. Analytes 

included TCL volatiles and semivolatiles, TAL metals, pesticides/PC& and cyanide. Of the 27 samples 

collected, 18 samples were taken from the trenches (SB-1 through SB16, SB-23, and SB-24), three 

samples were duplicates of samples from the trenches (SB-30 [duplicate of SB-61, SE-31 [duplicate of SB- 

51, and SB-32 [duplicate of S&24]), and six background samples were collected from test pits between the 

trenches (Se-1 7 through SB-22). No samples underwent toxicity characteristic leaching procedure (TCLP) 

waste characterization because significant wastes were not observed and most wastes appeared to be 

general refuse. The contents of the Site 4 trenches are more fully discussed in Section 1.5.3. 

The subsurface soil analytical results are discussed in Section 1.5.4 and were used to characterize the 

buried wastes and associated soils and to establish clean-up goals or acceptable contaminant 

concentrations specific to this medium. All analytical results for subsurface soils are provided in 

Appendix C. 

1.4.4 Surface Soil Samplinq and Analysis 

In April 1995, 20 surface soil samples were collected from 18 sample locations in the vicinity of Site 4 

(Figure l-8). Sample depths ranged between 18 and 30 inches below the ground surface. Surface soils 

consisted of silty clay with varying amounts of construction/demolition debris and general refuse. All 
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had a duplicate sample collected with it. Nine samples were analyzed for TAL metals, VOCs, SVOCs, and 

pesticides/PCBs. In January 1995, eight surface water sampling locations were selected near Site 4. The 

samples numbers are C-l through C-5 and C-7/C-10 through C-9 (C-l 0 is a duplicate of C-7). Ten 

samples were analyzed for TAL metals and VOCs (includes one duplicate), and four samples were 

analyzed for SVOCs and pesticides/PCBs (includes one duplicate). 

1.4.6 Groundwater Samplinq and Analysis 

In December 1994 and April 1995, several monitoring wells in the vicinity of Site 4 were sampled as part 

of the Navy’s groundwater monitoring plan (HNUS, 1995c and HNUS, 19954). These wells included DG-6, 

DG-15, HN-29X, and HN-291, which are shown in Figure l-2. All samples were analyzed for TCL volatiles, 

while the sample from HN-29X was also analyzed for TAL metals. The results are discussed in Section 

1.5.7. 

1.5 NATURE AND EXTENT OF CONTAMINATION AT SITE 4 

Site 4 is less than 100 feet from the edge of the facility boundary. Some drainage from this area intersects 

the unnamed tributary of Little Neshaminy Creek, off site to the north of Kirk Road, near Mlunro Park. 

Several off-base residences are present within 200 feet of Site 4. 

The trenches at Site 4 have subsided sufficiently such that linear depressions in surface topography mark 

their locations. Waste material such as wood, plastic, paper, metal, brick, and glass fragments, along with 

assorted general trash material, was discovered in site soils during the confirmation borings and soil 

sampling. All borings placed in the trenches encountered a minimum of 1 to 2 feet of clean fill that may 

represent a cap placed over the trenches. Borings between areas of linear subsidence did not encounter 

waste. 

An east-west-trending fracture trace was located 500 feet north of Site 4. Soil thickness generally became 

thinner toward the upslope portion of the site and was between 4 and 10 feet. Bedrock geology generally 

consisted of siltstones interbedded with arkosic quartzitic sandstones. The bedrock layers were calculated 

to strike toward the northeast, with a dip of 8 to 12 degrees toward the northwest. 

The sections below include summaries of the results of the Phase III RI for Site 4 available at the time this 

report was prepared. Surface water and sediment results also include Phase I and II RI data. Appendix H 

contains the complete analytical database. 
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1 S.1 Geophysical Results 

The EM survey of Site 4 indicated an approximate 550-foot by 270-foot area that apparently contained eight 

northeast-to-southwest trenches (Figure l-4). The EM anomalies closely corresponded to topographic 

depressions, exposed construction debris, or changes in vegetative cover observed in the field. The 

trenches were identified by noting these features over each former trench location. Varying amounts of 

buried metal were suspected to be scattered throughout the trenches. Appendix B provides additional 

geophysical survey infom-ration. 

Field observations indicated the presence of eight buried trenches. The most common indications were 

surface depressions occurring in linear patterns along the suspected trench areas. Consequently, the 

locations of the suspected trenches are as indicated by EM axial profile lines SD-O through SD-7. 

Construction debris (e.g., reinforced concrete and roofing material) was exposed at several locations along 

SD-O (aerial photo feature TRlO from the EPIC analysis). Subtle variations in vegetative cover also 

corresponded with the suspected trench locations. Ponded water with an oily sheen was observed at some 

surface depression locations. 

EM anomalies (quadrature, inphase, or both) were observed more than 80 percent of the time where north- 

south profile lines crossed a suspected trench location based on field observations. There was strong 

correlation between EM anomalies and surface depressions. 

The western ends of all suspected Site 4 trenches were clearly indicated by east-west profile lines. The 

eastern ends of suspected Site 4 trenches were clearly indicated on only two east-west profile lines, SD-O 

and SD-l. For the remaining profile lines, subsurface utilities interfered with the delineation of the eastern 

end of the suspected trench locations. Suspected trench locations typically had lower terrain conductivity 

values than surrounding materials; the in-phase readings were lower or higher than the surrounding 

materials. 

The trench fill materials were heterogeneous and highly variable; these findings are supported most clearly 

along the axial profile lines. Significant accumulations of metallic objects were indicated at several 

locations, most notably along SD-O and SD-l. 

A subsurface electric line was detected in the southern corner of the Site 4 survey area. This electric line 

is depicted on NAWC Warminster utility maps, and one surface indication was observed to pinpoint the 

line’s location. This line did not interfere with the delineation of potential Site 4 trench locations. 
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A suspected subsurface utility line occurred in the southern corner of the Site 4 survey area, approximately 

parallel and 60 to 80 feet north of the subsurface electric line. This suspected line is not shown on NAWC 

Warminster utility maps. The EM signature and feature orientation were consistent with a buried utility line 

source. The suspected line did not interfere with the delineation of potential Site 4 trench locations. 

A reinforced concrete pipeline runs north-south across the eastern comer of the Site 4 survey area a few 

feet below the ground surface. This line is shown on NAWC Warminster utility maps. The line’s location 

was evident from field observations. 

A suspected subsurface utility line runs along the southern edge of the Patrol Road across the entire survey 

area. This line is not shown on NAWC Warminster utility maps. The EM signature and feature orientation 

were consistent with a buried utility line source. This feature strongly interfered with the delineation of the 

eastern end of several of the suspected Site 4 trench locations 

The base perimeter fence runs parallel to and 20 to 25 feet north of Patrol Road across the entire survey 

area. This interference precluded establishment of background conditions north of Patrol Road and the 

suspected subsurface utility along the southern edge of the road. 

A steel storm water drainage culvert beneath Patrol Road acted as a source of interference along the 

northernmost portion of north-south profile line 00. The eastern ends of suspected trenches along SD-2 

through SD-7 were obscured by interference from a buried utility along Patrol Road (or other unknown 

sources of interference). 

The results of the EM survey could not be used to determine if suspected trenches extend beneath Patrol 

Road. No major anomalies were identified that are not related to suspected or known utilities or to 

suspected trench locations. There was a strong geologic terrain conductivity gradient from lower to higher 

values, south to north, in the western portion of Slte 4. 

1.52 Soil Gas Samplinq Results 

During the Phase I RI, VOCs were detected from 1 to 15 ppm in eight soil gas readings taken from the 

trench areas. Only one reading taken outside the trench areas yielded positive detections; for VOCs. 

Acetone was detected from the GC soil gas readings. The soil gas survey performed during the EUCA 

field investigation revealed positive VOC detections for xylene (between l&l to 3.OJ @I), toluene (1 .&I 

ug/l), and 1,2-dichloroethane (3,800 ug/l) at four locations. The highest soil gas reading was from the 

eastern end of SD-4 (Figure l-5). Soil gas results are included in Appendix C. 
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1.5.3 Content of Site 4 Trenches 
,- 

During previous investigations, all confirmation and subsurface soil sample borings placed within the 

trenches encountered waste material, and borings placed between trenches encountered only fill. Outside 

the trenched area, one boring encountered clean fill, and all others encountered only native soil. The 

subsurface fill within the trenches averaged 4 to 5 feet in thickness. 

The material encountered during the April 1995 test pit excavations generally consisted of a top layer of 

clean fill characterized as reddish-brown silty clay underlain by a bluish-gray micaceous silt and/or a layer 

of refuse or construction/demolition debris, reddish-brown clayey silt, and reddish-brown weathered 

siltstone. Some test pits encountered maroon siltstone or gray sandstone bedrock. 

Refuse, consisting of paper, plastic products, soda and beer cans, glass bottles, Styrofoam, cardboard, and 

photographic film, was found in the following test pits and surface depressions: 

. TP-01 through TP-03 and TP-28 [Surface Depression (SD) 71 

. TP-04 through TP-06 (SD-6) 

. TP-07 through TP-TP-09 (SD-5) 

. TP-10 through TP-12 (SD-4) 

. TP-13 through TP-15 and TP-26 (SD-3) 

0 TP-16, TP-18, and TP-25 (SD-2) [Note: No refuse was detected in TP-17 (SD 2)] 

. TP-19 and TP-21 (SD-l) 

Construction/demolition debris, consisting of wood, metal, concrete, brick, cables, wire, and steel, was also 

encountered in TP-19 through TP-21 (SD 1) and TP-22 through TP-24 (SD-O). Natural (undisturbed) 

conditions consisting of topsoil, orange-brown silty clay, maroon silt, and maroon weathered siltstone were 

found in two background test pits (TP-BG-01 and TP-BG-02). Background test pit TP-BG-03, located 

between surface depressions 1 and 2, encountered clean fill consisting of reddish-brown silty clay, bluish- 

gray micaceous silt, dark reddish-brown silty fine-grained sand, and maroon rocky weathered siltstone. 

The bluish-gray micaceous silt was also encountered generally between 2 and 4 feet below the ground 

surface, in the following test pits: 

. TP-01 through TP-03 and TP-28 (SD-7) 

. TP-05 and TP-06 (SD-6) 

. TP-08, TP-09, and TP-27 (SD-5) 

. TP-11 and TP-12 (SD-4) 

. TP-14, TP-15, and TP-26 (SD-3) 
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. TP-17, TP-18, and TP-25 (SD-2). 

* TP-BG-03 (between SD 2 and SD-I) 

. TP-21 (SD-O) 

In general, this silt was not found in the western portions of SD-2 through SD-6; however, the material was 

encountered in the eastern end of SD-l. It was not found in SD-O or TP-BG-01 and TP-BG-02. Also, the 

material was not encountered at the north ends of the test pits located along SD 7, indicating that the 

bluish-gray silt pinched out near Patrol Road. 

Positive PID readings were only obtained from TP-07, TP-11, and TP-13. These readings ranged from 5 

to 15 @I. The highest reading was from TP-11 in wood and ashes from excavated soil cuttings. TP-21 

contained four large truck tires and one 55-gallon drum of trash. Two small bottles of liquids containing 

metal cleaning fluid and film hardener were also discovered from TP-7 and TP-13, respectively. Paper 

products (e.g., receipts, newspapers, and record books) found in TP-03, TP-05, TP-09, and TP-12 were 

dated from 1966 to 1968. Four test pits (TP-15, 20, 21, and 27) were more difficult to excavate than 

others due to concrete and metal chunks, truck tires, and one drum of trash. 

A slight, oily sheen was found in 11 test pits. In most cases, it is believed that this sheen is the result of 

decomposing organic material such as twigs, branches, and tree stumps. Soil samples were collected from 

beneath the sheen layer. 

1.54 Subsurface Soil Samplinq Results 

During the EEKA field investigation, subsurface soil samples were collected in areas considered 

background (not associated with Site 4 activities) and in test pit locations. The samples were either from 

a bucket (to show chemicals in the test pit) or from a sidewall (to show migration of chemicals from the pit). 

Sample locations are shown in Figure l-1 0. 

Pesticides and PCBs were found in several subsurface soil samples. Methoxychlor and Aroclor 1248 were 

detected in several samples with ranges of 55.3 to 6,300 @kg (highest hit in T-P-23) and 46 to 3,500 ug/kg 

(highest hit in TP-2), respectively. Aroclor 1254 and endosulfan sulfate were each detected once at a 

concentration of 510J @kg in TP-12 (Sample SB-6) and 680D @kg in TP-23 (Sample SB-15), 

respectively. 4,4’-DDD was detected twice at concentrations of 4.3 and 4.9 ug/kg in TP-26 (Sample SB-23) 

and TP-7 (Sample SB-l), respectively. Alpha-chlordane was detected three times at concentrations of 

12SJ, 18J, and 33J @kg in TP-12 (Samples SB-5 and SB-6) and TP-2 (Sample SB-8), respectively. No 

pesticides or PCBs were detected in the background subsurface soil samples. 
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A few VOCs were detected in subsurface soils. Carbon disulfide and chlorobenzene were detected once 

at concentrations of 6J ug/kg in TP-2 (Sample SB-8) and 230 @kg in TP-5 (Sample SB-9), respectively. 

Acetone, 2-butanone, toluene, ethylbenzene, and xylenes were detected in several subsurface soil samples. 

The highest concentration (120 q/kg) was for acetone in TP-12 (Sample SW); the test pit sample from 

TP-5 (Sample SB-9) showed the highest concentrations for toluene, ethylbenzene, and xylenes. Toluene 

was detected in two background samples at concentrations of 2 ug/kg at BG-1 (Sample SE-I 7) and BG-3 

(Sample SB-21). 

Several semivoiatiie organic compounds (SVOCs) were detected in the subsurface samples. The most 

frequently detected polynuclear aromatic hydrocarbons (PAHs) included pyrene, phenanthrene, 

benzo(b)fluoranthene, fiuoranthene, benz(a)anthracene, and benzo(a)pyrene. Generally, the highest 

concentrations of PAHs were from TP-23 and TP-26 samples. Samples from these two test p&s, along with 

samples from TP-2, showed the greatest number of positive PAH detections. The single highest PAH 

concentrations were for pyrene (2,700 @kg), fluoranthene (2,400 @kg), phenanthrene (1,700 ug/kg), and 

benzo(b)fluoranthene (1,500 @kg). Acenaphthene and fluorene were the only PAHs detected in 

background samples. They were both detected in BG-01 (Sample SB-17) at concentrations of 60 uglkg 

(acenaphthene) and 120 ug/kg (fluorene). 

Other SVOCs were detected infrequently among the test pit samples, except for bis(2-ethylhexyl) phthalate. 

This compound was detected 11 times at a range of 60 to 5,400 @kg; the highest concentratton was from 

a TP-2 subsurface soil sample (Sample SB-8). 

Metals, including arsenic, barium, beryllium, chromium, copper, lead, manganese, nickel, vanadium, and 

zinc, were detected frequently in subsurface soil sample resuits. of these, concentrations of barium, 

copper, lead, manganese, and zinc in site samples sometimes exceeded background subsurface soil 

samples. Cadmium and mercury were each detected once in subsurface site samples; they were not 

detected in the background samples. 

Table l-2 summarizes the subsurface soil results for Site 4 and presents a comparison to appiicabie 

chemical-specific soil and groundwater protection criteria. Those chemicals exceeding background and 

subsurface soil screening criteria include pentachlorophenol, benz(a)anthracene, benzo@)fiuoranthene, 

benzo(a)pyrene, dibenz(a,h)anthracene, dieidrin, endosulfan sulfate, Aroclor 1248, Aroclor 1254, barium, 

beryllium, cadmium, manganese, and nickel. These criteria and their relevance to the Site 4 removal action 

clean-up goals are discussed further in Section 2.2. 
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TABLE l-2 
SUBSURFACE SOIL RESULTS SUMMARY FOR SITE 4 - DATA COLLECTED FROM TEST PITS 

A COMPARISON TO VARIOUS SCREENING CRITERIA 
NAWC WARMINSTER. PENNSYLVANIA 

Iange of 1 Frequency of 1 Range of IMigration to (111 PADEP (2) 1 Risk Based I31 1 Risk Based (4) i I I 
Frequency of 

I 

I 
Detection in Detection 

I 

Detection in Detection 

I 

Groundwater 
Background in Background Site in Site With 10 I 

Screening Screening 
Criteria I Residential I Concentration I Exceeds I Exceeds 

Residential Background Screening 

DAF tmglkg) 1 (mglkg) 1 Soil (mg/kg) Soil (mglkg) Level 1 Criteria 
. V.“.,,“” 

< METHYLENE CHLORIDE Not Detected 2 I 18 0.002 - 0.0025 0.01 0.2 230 85 
ACETONE 

Yes No 
0 I6 Not Detected 11 I18 0.009 - 0.12 8 8OOOl400 780 7800 

*CARBON DISULFIDE 
Yes No 

‘2-BUTANONE 
0 16 
- . - 

Nnt natrctarl 
..“. I”.l”.“- 1118 0.006 14 700010.8 780 7800 Yes No 

0 I6 Not Detected 4 I 18 0.016 - 0.032 NA 0.05 390 47000 
TOLUENE 

Yes No 
2 I6 0.002 7 I18 0.002 - 0.014 5 70001100 1600 

CHLOROBENZENE 
16000 Yes No 

0 I6 Not Detected 1 I 18 0.23 0.6 1000110 160 1600 -- --..--..- Yes 
EIHYLBENZENE 

No 
0 I6 Not Detected 8 I 18 0.002 - 0.04 5 7000/70 780 

XYLENE (TOTAL) 
7800 Yes No 

0 I6 Not Detected 8 I 18 0.002 - 0.049 74 1000000/5 16000 160000 Yes No 
t * 

1.4-DICHLOR 
4 

.-- .OBENZENE 
0 I6 Not Detected 3 ,,n I 

0.11 I 1 I 7 I 71 I 77 I “,.r NO 

0 I6 Not Detected I , 1” I “. .- I 
0 I6 Not Detected 3 I 18 [ 0.047 0.15 - 1 

U2-METHYLNAPHTHALENE I 
DIMETHYLPHTHALATE 
ACENAPHTHENE 
FLUORENE IIPENTACHL~R~PHENOL I 

UPHENANTH~ENE 
I 

x- .-’ .. -. .. .. I 
ANTHRACENL I 

DI-N-BUTYLPHTHALATE 

FLUORANTHENE 
CARBAZOLE lPVRENE 

I 

BENZ(A)ANTHRACENE I 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
lNDENd(i.2,3-CD)PYRENE I 
DlBENZlA HbANTHRACFNF .-~-. .- --\ -3. I .. - .--. .- I 

ENZO(G.H,I)PERYLENE 

NA = Not Available 

I , I” I _.. I , I &I I u FJ _I 

3 ,,* 0 13 I NA 0.4 39 390 Yes No 
30 60018 310 3100 Yes No 

0 I6 
Oh 

I Not nptpctpd . .” _ - -_- - .-- I 4 18 i 0.14 0.29 - NA 1000120 NA NA Yes No 
Not Detected 1 I18 0.054 1200 780000130000 78000 780000 Yes No 

1 I6 0.06 1118 0.06 200 4000/30 470 4700 No No 
- 116 0 ;I; 0.12 _. .- . 5 I 18 0.045 0.12 160 6000/l 00 310 3100 No No 

- , ” 
I Nnt np,trrrtnd I 

.V”. W...““.“” 1 I 18 0.061 0.01 401200 14 5.3 Yes 
0 I6 1 Not Detected 1 

Yes 

8 I 18 0.043 - 1.7 
-~ 

NA 2OOl80 230 NA Yes No 
n IC ” ” I 

hl,., ns*sr+sr( 
I.“& YT,Cb,G” 4 I 18 0.056 0.3 - 4300 20000/1000 2300 23000 Yes No 

0 16 Not Detected 2 18 I 0.067 - 0.117 120 300 780 7800 Yes No 
0 I6 Not Detected 8 I 18 0.086 2.4 - 980 3000/400 310 3100 Yes No 

0 0 I6 I6 Not Nnt netprtod Detected 2 I 18 0.042 - 0.055 0.2 NA 85 32 Yes No 
- . - .,“. -“..,.,.“” 10 I 18 0.052 - 2.7 1400 20001300 230 2300 
0 I6 I Not Detected I 

Yes No 
8 I 18 0.045 - 1.1 0.7 61500 1.6 0.88 Yes Yes 

0 I6 - ’ - Nnt nlrrm-tc.A ..“I l”.““.“., 7 I 18 0.06 - 0.94 1 600/300 NA 88 Yes No 
0 I6 Not Detected 11 118 0.06 5.4 - 11 300/400 120 46 Yes No 
016 Not Detected 1 I18 0.77 NA 1500/500 160 1600 Yes No 
0 I6 Not Detected 8 18 I 0.055 1.5 - 4 6l500 1.9 0.88 Yes Yes 

0 16 Not Detected 6 I18 0.059 0.45 - 4 601500 4.4 8.8 Yes No 
0 I6 
0;s 

Not O~tmtd .-. - -.--.-- R I 1A I , .- 0.045 - 1.005 4 0.61500 0.23 0.088 
I Not Detected I 

Yes Yes 
6 I 1R ” , I” 0.056 - 0.39 35 61500 0.84 0.88 Yes No 

n I6 - I ” I Net nntnrtna I , S.“. I”.G”.s,” 2 I 18 0.1 0.1015 - 11 0.61500 0.21 0.088 Yes Yes 
0 I6 I Not Detected I 6 I18 0.06 - 0.47 NA NA150 11 NA Yes NA 

DAF = Dilution and Attenuation Factor 
The results of this table are based on combinations of duplicate sample values. 
l = The only chemicals shown on this table are those that were detected in site samples, 
References 
1. EPA, 1994. Soil Screening Guidance. 

. 

2. PADEP, 1995. Technical Guidance Manual - Land Recycling Program. First number is for ingestion; second number is for soil to groundwater pathway. 
Some values are from PADEP. 1993. Cleanup Standards for Contaminated Soils. 

3. EPA, 1993. Selected Exposure Routes and COCs by Risk-Based Screening Levels. 
4. EPA, 1995. Risk-Based Concentration Table (January -June 1995). 
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TABLE l-2 (Continued) 
SUBSURFACE SOIL RESULTS SUMMARY FOR SITE 4 - DATA COLLECTED FROM TEST PITS 

A COMPARISON TO VARIOUS SCREENING CRITERIA 
NAWC WARMINSTER. PENNSYLVANIA 

Risk Based (4) 1 

I Concentration Exceeds 
Residential I Background 

Soil (mglkg) 1 Level 

Groundwater 

DAF = Dilution and Attenuation Factor 
The results of this table are based on combinations of duplicate sample values. 
l = The only chemicals shown on this table are those that were detected in site samples. 
References 
1. EPA, 1994. Soil Screening Guidance. 
2. PADEP. 1995. Technical Guidance Manual - Land Recycling Program. First number is for ingestion; second number is for soil to groundwater pathway. 

Some values are from PADEP. 1993. Cleanup Standards for Contaminated Soils. 
3. EPA, 1993. Selected Exposure Routes and COCs by Risk-Based Screening Levels. 
4. EPA, 1995. Risk-Based Concentration Table (January -June 1995). 
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1 s.5 Surface Soil Samplinq Results 

During the EUCA field investigation, surface soil samples were collected throughout the Site 4 area, and 

background surface soil samples were taken from both ends of the main runway at the base. Sample 

locations are shown in Figure 1-8 for the Site 4 area and in Figure l-1 1 for the background locations. 

Two pesticides and one PCB compound were detected in the Site 4 surface soil samples. The pesticides, 

4,4’-DDT and 4,4’-DDE, were detected at concentrations of 22 and 6 @kg, respectively, in sample SS-04- 

09. The PCB, Aroclor 1248, was detected at concentrations of 64 and 139.5 ug/kg at samples SS-04-W 

and SS-04-l O/21, respectively. No pesticides or PCBs were detected in the background surface soil 

samples. Several VOCs were also detected but only TCE, acetone, and xylene were detected in more than 

one sample. TCE was detected in six out of nine samples at a range of 7 to 25 ug/kg. Positive TCE 

detections were from the near surface of SD-3 through SD-7. Acetone was found in five out of nine (range 

18 to 65 @kg) samples; toluene was found in two out of nine (range 5 to 10 ug/kg) samples. SVOCs 

detected in surface soil samples collected at Site 4 include PAHs and bis(2-ethylhexyl) phthalate. PAHs 

were detected in less than one-half of the surface soil samples and were detected in the range of 42 to 

1,100 ug/kg. Bis(2-ethylhexyl) phthalate was detected in six out of 18 samples (range 52 to 500 ug/kg). 

Metal concentrations, including arsenic, barium, beryllium, chromium, and manganese, exceeded soil 

screening criteria. However, beryllium and manganese were the only metals to exceed both background 

and soil screening criteria for residential soils. The results for all other metals exhibited no apparent trend 

and the data are considered fairly evenly distributed. 

Table l-3 summarizes the surface soil results for Site 4 and presents a comparison to applicable chemical- 

specific soil and groundwater protection criteria as well as background levels. Those chemicals exceeding 

background and soil screening criteria include acetone, TCE, pentachlorophenol, benz(a)anthracene, 

benzo(b)fluoranthene, benzo(a)pyrene, Aroclor 1248, beryllium, and manganese. These criteria and their 

relevance to soil clean-up goals are discussed in Section 2.2. 

1.5.6 Surface Water and Sediment Samplinq Results 

Samples were collected for surface water and sediment in the vicinity of Site 4 during three sampling 

rounds. Sampling locations are shown on Figure 1-9 and, for the purposes of this discussion, are 

designated as “background” and “downstream.” The background surface water/sediment sampling 

locations were 3A, 38, 4A, and 48 during the Phase I and II Rls and C-8 during the Phase III RI. The 

downstream surface water/sediment sampling locations were 5A, 5B, 6A, and 6B in Phases I and II and 
_- 
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,ndiE 1-3 
SURFACE SOIL RESULTS SUMMARY FOR SITE 4 

A COMPARISON TO VARIOUS SCREENING CRITERIA 
NAWC WARMINSTER, PENNSYLVANIA 

Migration lo I1 1 Risk Based (31 Risk Based (4) 
Groundwater With Concentration 

DAF = Dilution and Attenuation Factor 
The resu!!s r! !hiS !ab!e am besed “!I wm hjqr.+ic.nc nf d,,“lL-.,~ c.m+ “.IIIO. -. _ ..-..- -. -“r..-. “M...F” .“,UW”. 
* = The only chemicals show on this table are those that were detected in sle samples. 
References 
1. EPA, 1994. Soil Screening Guidance. 
2. PADEP. 1995. Technical Guidance Manual - Land Recycling Program. First number is for ingestion; second number is for soil to groundwaler pathway. 

Some values are from PADEP, 1993. Cleanup Standards for Contaminated S&is. 
3. EPA, 1993. Selected Exposure Routes and COCs by Risk-Based Screening Levels. 
4. EPA, 1995. Risk-Based Concentration Table (January - June 1995). 
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C-l, C-2, C-3, C-4, C-5, C-6, C-7/C-10, and C-9 during Phase Ill. Sampling locations C-l and C-2 were 

2collected from an apparent groundwater seep, which may have contained water migrating through Site 

4. Sampling locations C-3, C-4, and C-5 were taken from the downslope edge of this site, and not the off- 

base portion of the stream north of Site 4. 

No true upstream samples were collected in the vicinity of Site 4 due to the hydrology of the area (i.e., the 

unnamed tributary of Little Neshaminy Creek has its headwaters across from Site 4). Therefore, 

background sampling locations for surface water and sediment were identified further downstream from the 

immediate vicinity of Site 4. Based on available analytical data, the background locations do not appear 

to be influenced by other potential sites at NAWC Warminster or off-base sources of contamination, except 

for PAHs, which may have been used at Site 8 during fire-fighting training exercises. 

Two phthalates (diethyi- and di-n-octyl-) were detected in surface water samples collected downstream of 

Site 4. They were only detected once in sample 6A, except diethyl phthalate, which was also detected in 

C-7/C-l 0. No semivoiatiles were detected in any background samples of any sampling round. One VOC, 

carbon disulfide, was detected in one downstream surface water sample. No VOCs were detected in any 

background samples of any sampling round. No pesticides or PCBs were detected in any downstream or 

background surface water samples collected in any sampling round. 

Table l-4 summarizes surface water results and presents a comparison to applicable chemical-specific 

Ambient Water Quality Criteria (AWQCs). Those analytes exceeding background and surface water 

screening criteria include copper, lead, and mercury. These criteria are discussed in Section 2.2. 

Manganese was found in one sample (C-5) at a concentration (364 I.@) higher than the background range. 

Several metals were detected in sediment samples in all three rounds. None of the downstream metal 

concentrations were three times higher than background levels, except for zinc. 

The sediment samples collected for Site 4 had positive detects for several SVOCs in background and 

downstream sediment samples. Of those PAHs detected in background and downstream samples, the 

downstream and background concentrations were similar. The PAHs in the downstream sediment samples 

ranged from 55J to 2,000 ug/kg. The PAHs in the background sediment samples ranged from 49J to 1,400 

q/kg. One phthalate, bis(2-ethylhexyl)-, was detected in downstream sediment samples ranging from 74J 

to 13OJ q/kg. Off-base migration of PAHs may be the source of these chemicals in sediment samples 

near Site 4. PAHs are commonly associated with erosion of asphalt roadways and residential roofing 

materials (i.e., shingles). 
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TABLE l-4 
SURFACE WATER RESULTS SUMMARY FOR SITE 4 

A COMPARISON TO AMBIENT WATER QUALITY CRlTERlA FOR SURFACE WATER 
NAWC WARMINSTER, PENNSYLVANIA 

Detection In Downstream Exceeds Background Sample 

Reference 
1. EPA, 1994. Ambient Water Duality Criteria (AWQC) for Water. 

l = The essential nutients and minerals were not included In this table including aluminum, caldum, iron, magnesium, potassium, and sodium. 
l * = The only chemicals shown on this table are those tha! ~87s detected in site samples. 
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4,4’-DDT and Aroclor 1254 were each detected in one downstream sediment sample. 4,4’-DDT was 

detected in C-9 at a concentration of 5.6 @kg. Aroclor 1254 was detected in C-7X-l 0 at a concentration 

of 74.5 ug/kg. No pesticides or PCBs were detected in background sediment samples. 4,4’-DDT could 

be associated with use of insecticides or fertilizers. 

,- 

Table l-5 summarizes the chemicals detected in sediment samples upstream and downstream of Site 4 

and presents a comparison of the downstream sample concentrations to available sediment criteria. Those 

chemicals exceeding background and sediment screening criieria include eight semivolatile organ@ 

4,4’DDT, Aroclor 1254, and several metals. Section 2.2 describes these criieria as they relate to cleanup 

goals for the site. 

1.5.7 Groundwater Samplinq Results 

Groundwater immediately adjacent to and upgradient of Site 4 does not contain significant quantities of 

organic chemicals (HNUS, 1993 and 1994a). On the downgradient (north) side of the site, low 

concentrations of acetone and toluene were detected. Acetone was detected at concentrations of 52 ug/l 

and 17 ug/l in wells DG-16 and DG-6, respectively. Figure 1-2 shows the locations of groundwater 

monitoring wells near Site 4. Acetone was also present at concentrations ranging from 10 to 15 ug/l in the 

cluster of wells at HN-29. The positive acetone result in the immediate well at this cluster was not 

confirmed in the associated field duplicate sample, which was nondetect for this and all other organic 

compounds. Toluene was present at DG-22 and DG-24 at concentrations of 1 and 2 ug/l, respectively. 

No other positive results were reported for organic chemicals in the wells around Site 4 prior to 1995. 

- 

In 1994, wells HN-28s and HN-281, located about 600 feet west of Site 4, contained several organic 

compounds at low concentrations. HN-28s contained detectable amounts of acetone (8 @I), di-n-butyl 

phthalate (1 ug/l), and the pesticide endosulfan II (0.37 @I). This pesticide has not been historically 

detected at Site 4 and it is normally not found in groundwater because of a high affinity for binding to 

organic carbon contained in soil. Well Cluster HN-28 is not located downgradient of any known source 

area, so the low levels of organics are unexpected. Additional Phase III RI work will attempt to address 

this contamination. 

Several metals were detected in unfiltered and filtered groundwater samples collected from Site 4 

monitoring wells; however, with the exception of a single detection of thallium, the representative 

concentrations appear to be within background ranges. 

The cluster of wells at HN-29 and other downgradient,wells (DG-6 and DG-15) near the site were sampled 

in December 1994 and April 1995 as part of the Navy’s groundwater monitoring plan (NAWC Warminster, 

1995). Low levels of VOCs, including carbon tetrachloride (3.25J ug/l), cis-1,2-dichloroethene (0.75J @I), 

- 
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TAELE I-5 
SEDIMENT RESULTS SUMMARY FOR SITE 4 

A COMPARISON TO EFFECTS RANGE - LOW FOR SEDlMENT 
NAWC WARMINSTER, PENNSYLVANIA 

Exceed Background Samples 

Reference 
1. Long and Morgan, 1991. Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status and Trends Program. 
l = The only chemicals shown on this table are those that were detected in site samples. 
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and TCE (1.25J ug/l) were detected in HN-291 (HNUS, 19954). Toluene was found at 1 ug/l in DG-15 and 

2-hexanone was detected at 68J ‘~$1 in DG-6 during the December 1994 sampling (HNUS, 1995c). 

Toluene (3 I.@) was also found in HN-29s during December 1994. These VOCs were not detected in any 

other Site 4 wells. 

‘- 

Table 1-6 summarizes the groundwater results for Site 4. 

1.6 RISK ASSESSMENT 

1.6-l Potential Migration Routes 

The potential contaminant transport pathways for Site 4 contaminants include 

b Contaminants leaching from source areas to groundwater because of infiltrating 

precipitation. 

. Erosion of contaminated soils with overland runoff transport to nearby surface water 

bodies (unnamed tributaries). 

One possible route of contaminant migration is the generation of contaminant dusts from the subsurface 

soil (sediments are covered by water). This would be potentially important for metals and would depend 

upon the subsurface material being exposed in some way. 

- 

Another possible migration route in this area is from groundwater into the adjacent surface water. 

Groundwater movement to the stream may be via both overburden and shallow bedrock aquifers. Some 

of the same compounds found in monitoring wells, such as phthalates, are detected in downstream surface 

water; other organics are not detected. 

The second possible route of groundwater migration is from the shallow bedrock aquifer beneath the sites 

into the deeper bedrock aquifers downdip and north of the sites, including those that are across the 

unnamed tributary. Migration may then occur along geologic structures such as permeable bedding planes, 

subsurface fractures, and joints. It is likely that the stream acts as a groundwater divide for the overburden 

aquifer; however, this has not been documented for the shallow bedrock aquifer. 

NAV’fi1412\R-51-5-5-13 1-44 



IHBLE l-6 
GROUNDWATER RESULTS SUMMARY FOR SITE 4 

A COMPARISON TO BACKGROUND AND MCL 
NAWC WARMINSTER, PENNSYLVANIA 

Frequency of Range of Positive Frequency of Range of Positive Downgradient Downgradient 
Detection in Detection in Background Detectlon In Detection in Downgradient Concentration MCL (11 Concentration 

Analyte Background Samples Samples (uglL) (2) Downgradlent Samples Samples (ug/L) (3) Exceeds Background (uglLl Exceeds MCL 
Volatiles 

ACETONE 014 Not Detected 1 414 1OL _ 52L Yes NA NA 
CIS-1,2-DICHLOROETHENE 014 Not Detected 1 I 11 0.75 J Yes 70 No 
CARBON TETRACHLORIDE ‘014 Not Detected 1 I 11 3.25 J Yes 5 No 
TRICHLOROETHENE 014 Not Detected 1 I 11 1.25 J Yes 5 No 
4-METHYL-2-PENTANONE 014 Not Detected 1 11 I 4.75 J Yes NA NA 
TOLUENE 114 Not Detected 21 11 l-3 Yes 1000 No 
L-HEXANONE 014 Not Detected 21 11 8.25J - 68J Yes NA 
lnorganics 

NA- 

ARSENIC 1 I4 5.9 71 11 3 K - 6.6 K Yes 50 No 
BARIUM 4 I4 40.8 - 223 11 I 11 76.3 J _ 593 J Yes 2000 No 
BERYLLIUM 1 I4 1.5 1 I 11 1.1 No 4 No 
CADMIUM 1 I4 3.8 31 11 3.2 K - 3.3 K No 5 No 
CHROMIUM 0 I3 Not Detected 21 11 8 K - 15.5 Yes 100 No 
COPPER 3 14 7.8 - 10.4 61 11 7 - 79.2 Yes 1300 No 
LEAD 2 I4 1.7 11.9 - 31 11 3.2 - 3.5 No 15 No 
MANGANESE 3 I3 89.9 - 451 11 I 11 20.2 - 1840 Yes NA NA 
MERCURY 1 I4 0.17 21 11 0.13 - 0.15 No 2 No 
THALLIUM 0 I4 Not Detected 21 11 5.1 - 7.2 Yes 2 Yes 
VANADIUM 1 I3 3.1 1 I 9 21.7 Yes NA NA 
ZINC I 212 14.1 - 16.2 213 47.8 - 71.3 Yes NA NA 
NA = Not Applicable 
J = Estimated Value 
K = Positive Result is Considered Biased High 
L = Positive Result is Considered Biased Low 
MCL = Maximum Contaminant Level 
Reference 
1. EPA, 1995. Drinking Water Regulations and Health Advisories. Office of Water, May, 1995. 
Adapted from RI Report for OU-3 (HNUS, 1994a) A, also includes December 1994 (NHUS, 199%). April 1995 (HNUS, 1995d) Phase Ill Results. 
2. Background Wells = BG-2, BG-6. HN-26S, and HN-261. 
3. Downgradient Wells = DG-4, DG-5. DG-6, DG-15, DG-16, DG-22, DG-24. DG-28. HN-29S, HN-291. and HN-29X. The maximum detection is reported for each analyte among all groundwater sampling events. 
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The primary migration route for stream contaminants in the surface water and sediment is via downstream 

flow. Contaminants may, to some degree, migrate from sediment to surface water and vice versa. 

However, chemicals such as metals, PC&, and phthalates tend to bind strongly to sediment and 

migrateslowly, where as the more highly soluble substances such as TCE and toluene would tend to stay 

in the surface water and migrate more rapidly. 

1.6.2 Potential Exposure Pathways 

Potential human and environmental exposure pathways identified under current or future land use scenarios 

for Site 4 include the following: 

d Dermal, incidental ingestion, and fugitive dust inhalation exposure to soil contaminants 

. Dermal and incidental ingestion exposure to surface water and sediment 

. Exposure of aquatic organisms to surface water and sediment 

. Ingestion, dermal exposure, and inhalation exposure to chemicals in groundwater 

1.6.3 Human Health Risk Characterization 

1.6.3.1 Methodology and Previous Results 

A majority of the wastes contained in the test pits excavated within Site 4 consist of construction debris, 

demolition materials, and general refuse. These wastes typically are not considered to be hazardous by 

themselves. However, investigations of soils, sediments, groundwater, and surface water suggest that 

wastes buried in the trenches may be the source of hazardous substances that have been released to the 

environment or could be potentially released. The major chemicals of concern for soils are Aroclor 1248, 

PCP, TCE, and several PAHs [benz(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene]. In addition, 

several metals (barium, beryllium, copper, cadmium, chromium and manganese) were detected above 

background concentrations for both surface and subsurface soils. 

Potential human’ health risks resulting from exposure pathways associated with Site 4 are generally 

characterized on a qualitative basis in this section. The qualitative estimates are based on risk-based 

screening concentrations or other screening criteria as outlined in current EPA and other appropriate 

guidance. The risks determined using these criteria are a unitless expression of an individual’s likelihood 

of developing cancer or other adverse (non-cancer) effects as a result of exposure to hazardous substance 

concentrations. An incremental cancer risk of 1 X 10m6 indicates that the exposed receptor has a one in 

one million chance of developing cancer under the defined exposure scenario. Such a risk may be 

interpreted as representing one additional case of cancer (above background) in an exposed population 

of one million people. EPA has generally defined risks in the range of lo4 to 10” as being acceptable for 
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most sites. Residual risks on the order of 1 Oe6 are the primary goal but may be modified by regulatory 

requirements or chemical-specific clean-up goals. 

For other adverse (non-cancer) effects, risks are expressed as the ratio of the estimated chronic daily 

intake and Reference Doses (RfDs), which are based on the non-carcinogenic health effects imparted by 

a chemical. If this ratio exceeds unity (1 .O), there are potential health effects associated with exposure to 

that particular chemical. This ratio is known as a Hazard Quotient (HQ); the sum of all individual HQs is 

known as the Hazard Index (HI). 

The future land use of the Site 4 area is anticipated to be recreational according to the draft re-use plan 

prepared for the FLRA-BC (ERA, 1995). The available risk-based screening criteria do not provide specific 

chemical concentrations for this type of land use. As a conservative approach, a residential land use 

scenario was assumed for Site 4 because this scenario tends to overestimate future exposures that may 

occur. In actuality, the potential exposures associated with hazardous substances present at Site 4 will 

be less than these residential exposures under a scenario involving recreational land use. 

Conclusions regarding the characterization of human heatth risks for each medium affected by Site 4 

(except groundwater) are presented below. An ecological risk characterization is provided separately in 

Section 1.6.4. 

Based on previous work (HNUS, 1992) significant risks identified for subsurface soil at Site 4 were 

potential leaching of PCBs to groundwater. Since detailed modelling was not performed, the estimated 

cancer risks (between 1 X 10” and 1 X 1 Oa) for future groundwater users may likely be overestimated due 

to limitations in the method used to estimate leaching. However, it was recommended that additional soil 

sampling be conducted in the vicinity of Site 4 to better characterize this risk. 

1.6.3.2 Surface Soils 

Aroclor 1248 was detected in two surface soil samples at levels ranging between 0.064 and 0.140 mg/kg. 

The maximum value of 0.140 mg/kg exceeds a carcinogenic risk of 1 O’j under the residential (0.083 mg/kg) 

land use scenario. This PCB was not detected in background surface soil samples and is presumably 

related to Site 4 wastes. 

TCE was detected at low levels in six of nine surface soil samples at levels ranging from 7 to 25 ug/kg. 

These results suggest that the trenches may contain a source of TCE that potentially could be released 

in the future. The maximum TCE concentration (0.025 mglkg) did not exceed a carcinogenic risk of lo6 

under the residential (58 mg/kg) land use scenario. Thus, TCE is not impacting the environment to an 

unacceptable degree at this time, and more than 20 years have passed since Site 4 was used as a waste 
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disposal location. However, this concentration slightly exceeds the EPA soil screening level (0.02 mg/kg) 

for migration of contaminated soils to groundwater. During Phase III RI groundwater sampling, TCE (1.25J 

q/l) was found in one of the monitoring wells sampled downgradient of Site 4. 

Among inorganics, manganese and beryllium exceeded both background and soil screening criteria. The 

maximum value (1,090 mg/kg) of manganese exceeds an HQ of 1 .O under the residential (390 mglkg) land 

use scenario. However, the highest background level (573 mg/kg) for manganese also exceeds the risk- 

based screening concentration for residential soil. Beryllium (1.3 mg/kg) exceeded a risk of 10e6 under 

residential (0.15 mg/kg) land use. The entire range of background concentrations for beryllium is greater 

than this risk level. Barium was also greater than the highest background and EPA soil screening levels 

for migration of contaminated soils to groundwater. 

Other chemicals exceeding background and surface soil screening criteria include acetone, 

pentachlorophenol (PCP), and the PAHs benz(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene. 

PCP was found in only one surface soil sample at Site 4 and does not appear to pose a widespread 

contamination problem. PAH concentrations may be related to runoff from the road adjacent to Site 4. 

Acetone exceeds the state standard for groundwater protection only. 

1.6.3.3 Subsurface Soils 

Aroclor 1248 was detected in 50 percent of subsurface soil samples at levels ranging between 0.51 and 

3.5 mg/kg. The maximum value of 3.5 mg/kg exceeds a carcinogenic risk of 10” under residential (0.083 

mg/kg) and non-residential (0.74 mg/kg) land uses. This PCB was not detected in background subsurface 

soit samples and is presumably related to Site 4 wastes. Aroclor 1254 was detected once at 0.51 mg/kg; 

this value also exceeds a carcinogenic risk of 10m6 under the residential (0.083 mg/kg) land use scenario. 

Among the inorganic compounds, barium, beryllium, cadmium, manganese, and nickel exceeded both 

background and risk-based screening criteria for residential soils. HQs of 1 .O were exceeded for these 

metals. Cadmium was detected in only one subsurface soil sample and does not appear to pose a 

widespread contamination problem. As with the surface soil results, the highest background subsurface 

soil concentration for manganese exceeded the risk-based screening concentration for residential soil. 

Other chemicals exceeding background and soil screening criteria include acetone, PCP, the PAHs 

benz(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, and dibenz(a,h)anthracene, and dieldrin. PCP 

was found in one subsurface soil sample at Site 4, and dieldrin was detected in two samples; neither 

appears to pose a widespread contamination problem. PAH concentrations may be related to runoff from 

the road adjacent to Site 4. Acetone exceeds the state standard for groundwater protection only. 
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1.6.3.4 Surface Water 

,f@- 
Ambient Water Quality Criteria (AWQCs) were used to assess the potential for toxic effects in aquatic 

organisms and to identify the potential for human health risks. Several metals exceeded surface water 

screening criteria: 

. Copper (maximum of 15.5L ug/l) compared to its AWQC value (12.48 @I) 

. Lead (22.7 ug/l) compared to 3.4 ug/l 

. Mercury (0.27L ug/l) compared to 0.012 ug/l 

These metals were not detected in background surface water samples. Copper and lead were found in 

all background surface and subsurface soil samples at levels ranging from 7.9 to 22.7 mg/kg for copper 

and from 5.3 to 19 mg/kg for lead. Therefore, it is possible that the copper and lead concentrations in 

surface water may be related to naturally occurring conditions. Mercury was not found in any background 

soil samples. None of these metals exceeded the respective MCL drinking water standards. 

Two phthalates (diethyl phthalate and di-n-octyl phthalate) were found in downstream surface water 

samples but not in background samples. Phthalates are related to plastic components and are often found 

in urban surface water bodies. The phthalate concentrations were not greater than respective AWQCs. 

,y-., 
It is possible that children may play in the stream north of Site 4 and thereby come in contact with 

contaminated surface water. Exposure could occur via either incidental ingestion or dermal adsorption. 

It is assumed that exposure will only occur during wading. Adutt and adolescent exposures to surface 

water are not considered because the characteristics of the stream (i.e., limited fishing and shallow depth) 

are not favorable for these receptors. To determine the estimated cancer and noncancer risks for children 

exposed to nearby surface water, a formal risk assessment was performed for the metals of concern. 

The risk assessment assumed a standard set of default values and other exposure factors. The surface 

water HIS for incidental ingestion and dermal contact for children were 0.03 and 0.4, respectively. Cancer 

risks were not calculated because slope factors were not available. Appendix G provides the supporting 

documentation. 

1.6.3.5 Sediments 

The sediment risk-based screening evaluation was based primarily on the biological effects data of Long 

and Morgan (1991), who derived toxicant concentrations in sediments that are associated with observed 

adverse biological effects. Long and Morgan sorted the concentrations of a specific toxicant in sediments 

that are associated with observed adverse biological effects in ascending order and derived the 10th and 

50th percentile concentrations, described as the effects range-low (ER-L) and effects range-median (ERM), 
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respectively, for each chemical evaluated. ER-L values represent concentrations of a chemical in sediment 

(dry weight) that are equivalent to the lower 10th percentile of the screened available data. Although the 

apparent effects data base is founded predominantly on marine life, freshwater organisms are not expected 

to exhibit markedly different responses. Therefore, the entire data base was used for screening purposes. 

_-. 

For this assessment, the ER-L value was selected as the toxicity criterion for selecting sediment chemicals 

of concern. ER-L values were used to assess the potential for toxic effects in aquatic organisms and to 

identify the potential for human health risks. Note that ER-L values have not been derived for a number 

of chemicals detected in Site 4 sediment samples. 

Several metals were found in sediment samples during all three phases of RI sampling. Those that 

exceeded sediment screening criieria (ER-Ls) included 

. Arsenic (maximum of 8.5 mg/kg) compared to its ER-L value (8.2 mglkg) 

l Zinc (310 mg/kg) compared to 150 mg/kg 

These two metals were detected in all background sediment samples. Arsenic and zinc were found in all 

background surface and subsurface soil samples at levels ranging from 3.2 to 7.2 mg/kg for arsenic and 

from 15.1 to 50.2 mg/kg for zinc. Therefore, it is possible that these concentrations in sediment may be 
-. 

related to naturally occurring conditions. 

Other metals, including barium, beryllium, selenium, silver, and vanadium, were found in one or more 

downstream samples at concentrations greater than background levels. None of these metals in 

downstream samples were two times greater than background. Selenium and silver were detected in only 

one sample and at low concentrations. 

PAH concentrations in downstream sediment samples were similar to background concentrations. Note 

that the background sediment samples were collected downstream from the Site 8 area. These 

concentrations may be related to overland runoff from roads surfaced with coal tar and asphalt or to Site 

8 (Fire-Fighting Training Area). Historical information indicates that waste fuels, lubricants, and coolants 

were burned at Site 8, and these wastes may have contained PAHs. Surface soil samples from Site 8 

have shown the presence of these PAHs in at least one sample. 

The PCB Aroclor 1254 was detected in one downstream sediment sample at 74.5 ug/kg. The E&L for 

PCBs is 22.7 @kg. DDT was also found at 5.6 ug/kg; the ER-L for total DDT is 1.58 ug/kg. DDT may 

be associated with the use of insecticides or fertilizers. 
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It is possible that children may play in the stream north of Site 4 and thereby come in contact with 

contaminated sediments. To determine the estimated cancer and noncancer risks for children exposed to 

nearby sediments, a formal risk assessment was performed for the metals of concern and Aroclor 1254. 

The risk assessment assumed a standard set of default values and other .exposure factow. The 

incremental cancer risks for exposure to contaminated sediments for children were 1 .O X 10.” for incidental 

ingestion and 2 X 10e7 for dermal contact. These risks are equal to the lower limit of the EPA risk range 

goal. HIS for these exposures were 0.1 and 0.005, respectively. Appendix G provides the supporting 

documentation. 

1.6.3.6 Summary 

The human health risk characterization suggests that PCB and other hazardous substance concentrations 

in soils at Site 4 have the potential to cause carcinogenic risks in excess of 1 X 10” or cause other adverse 

effects. This risk characterization indicates that a response is necessary to address contaminated soils and 

wastes associated with the site. 

1.6.4 Ecoloqical Risk Characterization 

1.6.4.1 Methodology and Previous Results 

The Site 4 area and Kirk Road stormwater runoff represent the only known sources of Ipotential 

contamination to the unnamed headwater stream of Little Neshaminy Creek. Stormwater runoff from Munro 

Park is considered to be negligible. Organisms that are directly exposed near Site 4 include benthic 

invertebrates and amphibians that are presumed to inhabit the area. Songbirds and small mammals that 

were observed near the stream are indirectly exposed, as are white-tailed deer. 

The wetlands assessment north of Site 4 classified a wetland along the unnamed stream as palustrine, 

broad-leaved, deciduous, temporary. A small scrub-shrub wetland, located immediately southwest of the 

Munro residence, was also associated with this area. Riparian vegetation in the upstream portion of this 

creek included a canopy of mature maples and sycamores with an understory of young trees and 

arrowwood shrubs. Downstream portions were characterized by fewer mature trees, a more open stream 

corridor, and greater bankside shrub and herbaceous growth. The wetlands assessment concluded that 

the stream and wetlands appear to be fairly healthy. No evidence of pollution, fish kills, or stressed 

vegetation was observed. Urban trash and litter (tires, boards, bottles, cans, paper, plastic) were common. 

For most chemicals of concern and under most conditions, the present exposure posed to aquatic and 

terrestrial organisms will be the most hazardous, with hazards decreasing over time. The ecological risk 
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characterization focused on present conditions; future land uses and exposure scenarios were not 

considered. -_ 

The characterization of ecological effects was estimated using environmental effect quotients (EEQs) for 

chemicals of concern in both surface water and sediments. Chemicals of concern were selected based 

on comparisons to toxic or potentially hazardous concentrations or the potential of a contaminant to 

bioaccumulate. However, because no biological samples were analyzed for chemical composition, 

contaminated biota could not be considered to be a direct medium of concern. The potential impacts 

associated with the ingestion of contaminated biota are therefore addressed qualitatively. 

For purposes of this report, the EEQ was calculated by dividing the maximum chemical of concern by the 

selected toxicity benchmark value. The use of the maximum measured value is a conservative approach 

that estimates maximum likely exposure. In contrast, the use of average concentrations allows a more 

realistic estimate of exposure for potentially exposed organisms. EEQs are based primarily on measured 

concentrations in various media or estimates as determined by simple algebraic models, such as 

partitioning coefficients. Ratios greater than or equal to 1 .O indicate whether the chemical might pose a 

potential ecological threat. The EEQ values do not represent risk probability values in themselves but are 

representative of the relative probability of risk. 

Based on previous work (HNUS, 1992), the resutts of the ecological risk assessment indicated that only 

cadmium was present at elevated concentrations based on samples 5A and 5B; this metal accounted for 

the entire risk associated with surface water. No chemicals of concern were detected in sediment samples 

collected at this location. No chemicals of concern were found in surface water or sediment based on 

samples 6A and 6B. 

- j 

The surface water quotient value calculated for Site 4 based on samples 5A and 5B indicated that cadmium 

has the potential to cause adverse effects on aquatic and aquatic-dependent biota in and around this 

headwater stream. However, despite the level of concern suggested by this value, the populations and 

biological communities in and around the Site 4 area did not appear to exhibit significant adverse effects. 

1.6.4.2 Surface Water 

In most instances, the selected benchmark toxicity values for surface water screening purposes were the 

chronic ambient water quality criteria (CAWQCs). This value was selected as a conservative and 

appropriate screening criterion. The calculation of CAWQCs that are hardness dependent was based on 

a surface water hardness value of 68 mg CaCOJL, which is the mean calculated hardness value for the 

Site 4 area (HNUS, 1992). 
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When CAWQCs were not available, surrogate toxicity values were derived. Lowest observable effects 

P-Y concentration (LOEC)/lO is an estimate of the preferred no observed effects concentration (NOEC). Both 

the NOEC and the CAWQC are generally regarded as concentrations of chemicals that are unlikely to 

adversely affect most aquatic species (e.g., non-sensitive species). 

Several chemicals under consideration as surface water chemicals of concern are usually considered to 

be nontoxic. In general, toxicity data are unavailable for these chemicals (barium, calcium, magnesium, 

manganese, potassium, and sodium) because of their relatively low toxicity. Although very high 

concentrations of some of these chemicals can result in adverse effects to aquatic life (e.g., by upsetting 

acid-base balance), they were eliminated from further consideration because of their relatively nontoxic 

nature. 

Both filtered and unfiltered samples were used for selecting surface water chemicals of concern. The use 

of unfiltered (or total) samples is an appropriate and conservative approach at this stage. However, filtered 

samples, if available, are preferred for estimating bioavailable, or potentially hazardous, exposure 

concentrations for surface water chemicals of concern. Filtered samples express concentrations of 

chemicals dissolved in water, and samples filtered at ambient pH probably best represent potentially 

hazardous aqueous exposure concentrations. Chemicals bound to particulate matter, which are measured 

in unfittered samples, are not generally considered to be bioavailable. Such chemicals should eventually 

settle out of the water column and become associated with the sediments. 

Surface water EEQs were calculated for those chemicals shown in Table l-7. Lack of appropriate criteria 

for two chemicals prohibited additional calculations. An EEQ greater than one was calculated for copper, 

lead, and mercury. These EEQs indicate that these metals have the potential to cause adverse effects on 

aquatic and aquatic-dependent biota near Site 4. However, despite the level of concern suggested by 

these values, the populations and biological communities near the Site 4 area do not appear to exhibit 

significant adverse effects (HNUS, 1994b). In addition, copper, lead, and mercury were not detected in 

fittered surface water samples collected during the Phase II RI near Site 4. As previously mentioned, 

fittered samples better represent actual chemical concentrations in surface water. 

1.6.4.3 Sediment 

The selection of sediment chemicals of concern was based on criteria generally similar to those used for 

surface water and relied primarily on comparisons to contaminant toxicity. Surrogate sediment toxicity 

values were derived for a number of potential contaminants. In several instances, potential chemicals of 

concern were determined by comparisons to background soil concentrations rather than to, toxicity 

benchmark values. In addition, sediment criteria established by various government agencies were used 

to screen a number of these contaminants. 
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TABLE 1-7 
ESTIMATED EEQs FOR SURFACE WATER CHEMICALS OF CONCERN 

SITE 4, NAWC WARMINSTER 

NA 

(1) 

(2) 

(3) 

(4) 

= Not Available 

EPA, 1994. Ambient Water Quality Criteria (AWQC) for Water. Some AWQCs were corrected for 
hardness. 

The maximum surface water concentration for each analyte among all downstream Site 4 surface 
water samples was selected for the EEQ calculation. The use of maximum metal concentrations 
among all samples probably overestimates ecological exposures along the entire downstream portion 
of the unnamed tributary. 

The use of unfiltered (or total) metal concentrations, as opposed to filtered metal results, probably 
overestimates potential ecological exposures. 

-. 

EEQs based on filtered metal concentrations are provided where appropriate. 
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The sediment toxicity evaluation was based primarily on the ER-L values initially developed by Long and 

Morgan. However, ER-L values have not been derived for a number of chemicals detected in Site 4 

sediment samples. For such chemicals, surrogate ER-L values were derived, including 

(1) CAWQC (or surrogate) divided by 0.0005, which is the median value of the ratio of CAWCKYER-L 

computed for all chemicals for which ER-L values and CAWQC are available. 

(2) ER-L values for closely related chemicals that are expected to exhibit similar toxicities. 

Chemicals measured in sediments at concentrations above ER-L (or surrogate) values were considered 

to be sediment chemicals of concern. As noted above, sediment quality criteria established by various 

government agencies, rather than ER-L or ER-L surrogate values, were used to screen a number of 

potential sediment contaminants. In several instances, toxicity criieria could not be established; these 

potential chemicals of concern were instead compared to average soil concentrations. 

Sediment EEQs were calculated for those chemicals shown in Table l-8. None of the chemicals has a 

calculated EEQ greater than 10.0, which would imply moderately high potential risk. About half of the 

values are less than an EEQ of 2.0. As noted previously, the PAHs, DDT, and metals may be unrelated 

to Site 4. 

1.6.4.4 Summary 

The ecological risk characterization indicates that several EEQs exceed unity for surface water and 

sediment chemicals of concern. Therefore, potential but probably minor ecological risks may be occurring 

due to the presence of mercury, lead, phenanthrene, anthracene, DDT, and Aroclor 1248 in surface water 

or sediments. Additional ecological characterization studies may be warranted to assess receptors, 

exposures, and risks more quantitatively. However, no indications of severe ecological stress were 

observed in this area, based on the biological survey and the wetlands assessment. 

1.7 CONDITIONS THAT SUPPORT INITIATION OF A REMOVAL ACTION 

The conditions at Site 4 warrant a removal action. Results from field investigations indicate unacceptable 

levels of hazardous substances in the subsurface soils at Site 4. Although the current industrial Uand use 

at this site restricts access by the general public, workers at the site could have some potential exposure. 

In addition, the site may be used for recreational purposes if this property is turned over to the community 

by the Navy. 
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TABLE l-8 
ESTIMATED EEQs FOR SEDIMENT CHEMICALS OF CONCERN 

SITE 4, NAWC WARMINSTER 

Zinc 

NA = Not Available 

120,000 2.6 

(1) Long and Morgan, 1991. Potential for Biological Effects of Sediment-Sorbed Contaminants Tested 
in the National Status and Trends Program. Supplemented by Environmental Management, 1995. 
Volume 1, No. 1, pages 81 - 97. 

(2) The maximum sediment concentration for each analyte among all downstream Site 4 sediment 
samples was selected for the EEQ calculation. The use of maximum metal concentrations among 
all samples probably overestimates ecological exposures along the entire downstream portion of the 
unnamed tributary. 
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Section 300.415 of the NCP identifies eight factors that must be considered when determining the 

appropriateness of a removal action. The following factors are considered in determining the 

appropriateness of a removal action pursuant to this section: 

(i) Actual or potential exposure to nearby human populations, animals, or the food chain from 

hazardous substances or pollutants or contaminants. 

(ii) Actual or potential contamination of drinking water supplies or sensitive ecosystems. 

(iii) Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other bulk storage 

containers that may pose a threat of release. 

(iv) High levels of hazardous substances or pollutants or contaminants in soils largely at or near the 

surface that may migrate. 

(v) Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate 

or be released. 

(vi) Threat of fire or explosion. 

(vii) The availability of other appropriate federal or state response mechanisms to respond to the 

release. 

(viii) Other situations or factors that may pose threats to public health or welfare or the environment. 

Conditions at Site 4 coincide with factors (i), (ii), and (viii). The availability of response mechanisms [factor 

(vii)] can be met through the Navy’s IR Program. With respect to factor (viii), future land use plans for Site 

4 may involve shallow excavation work to build recreational facilities in this area. This work may pose 

threats to on-site workers involved in construction as well as future users of this area. 
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2.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

2.1 INTRODUCTION 

This section describes the objectives of the Site 4 removal action. The removal action objectives are 

derived from the specific media under consideration, the contaminants of concern, risk characterization, 

and applicable or relevant and appropriate requirements (ARARs). Potential removal action technologies 

are evaluated for their ability to meet the removal action objectives in Section 3.0. 

This section presents the removal action objectives (Section 2.2), identifies ARARs that set specific action 

levels or that restrict or limit site activities (Section 2.3), establishes the risk-based goals for the removal 

action (Section 2.4), provides an estimate of the scope of the removal action (Section 2.5), and presents 

the general schedule for this removal action (Section 2.6). 

2.2 REMOVAL ACTION OBJECTIVES 

The clean-up goals or acceptable contaminant concentrations are specific to the media of interest, the 

contaminants of concern, and the exposure pathways. The purpose of the Site 4 removal action is to 

decrease the risk to human health and the environment and comply with ARARs. Action levels for the 

removal action are derived from the most protective of the risk-based or ARAR-based concentrations. 

This removal action is concerned with contaminated surface soils, subsurface soils, and buried materials 

at Site 4, North Runway Landfill. Groundwater is being addressed as part of OU-3. The intent of the 

removal action is to eliminate the potential for human exposure to the contaminants and potential migration 

of the contaminants into the environment. 

All confirmation and subsurface soil sample borings or test pits placed within the trenches encountered 

waste material. Outside the trenched area, the borings and test pits encountered only clean fiUl or native 

soil. The surficial clean fill over the trenches averages 0 to 2 feet in thickness. The waste material 

encountered in the test pits consists of wood, metal, and glass fragments, along with general trash and 

refuse (i.e., food packaging). 

Based on the site characterization information described in Section 1 .O, it does not appear that buried 

materials have significantly migrated from the eight trench locations identified at Site 4. This conclusion 

is supported by the lack of groundwater contamination in the vicinity of the site, along with the lack of 

subsurface soil contamination in TP-BG-03 between SD-l and SD-2. In addition, analysis of samples from 

the sidewalls of trenches did not detect higher contaminant concentrations than were found in the test pit 

contents. 
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Given this information and the risk characterization results, the following removal action objectives have 

been formulated for Site 4: 

_, 

l Prevent exposures (or potential exposures) (i.e., incidental ingestion, dermal contact, and inhalation) 

to contaminated soils and wastes presenting unacceptable risks. 

l Protect groundwater quality by reducing infiltration of water into and through contaminated soils and 

wastes. 

l Prevent the release of hazardous substances at Site 4 to nearby surface water, sensitive 

ecosystems, and other media. 

2.3 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Actions at any hazardous waste site, including federal facilities, must comply with the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 and the Superfund 

Amendments and Reauthorization Act (SARA) of 1986, Sections 120 and 121. These sections mandate 

that the development and selection of removal action alternatives comply with requirements or standards 

under state or federal environmental laws that are applicable or relevant and appropriate requirements 

(ARARs) for the substances or circumstances at the site. More stringent state laws take precedence over 

less stringent federal laws in cases where standards are promulgated by both. Primary consideration is 

given to the degree of public health or environmental protection afforded by each remedy and remedies 

that attain or exceed ARARs. 

- 

The definition of ARARs is as follows: 

l Any standard, requirement, criterion, or limitation under federal environmental law. 

l Any promulgated standard, requirement, criterion, or limitation under a state environmental or 

facility-siting law that is more stringent than the associated federal standard, requirement, criterion, 

or limitation. 

One of the primary concerns during the development of removal action alternatives for hazardous waste 

sites under CERCLA or “Superfund” is the degree of human health and environmental protection afforded 

by a given remedy. Section 121 of CERCLA requires that primary consideration be given to removal 

alternatives that attain or exceed ARARs. The purpose of this requirement is to make CERCLA response 

actions consistent with other pertinent federal and state environmental requirements. 
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Definitions of the two types of ARARs, as well as other “to be considered” (TBC) criteria, are given below: 

* Applicable Requirements are those clean-up standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state law 

that directly and fully address a hazardous substance, pollutant, contaminant, removal action, 

location, or other circumstance at a CERCLA site. 

l Relevant and Appropriate Requirements are those clean-up standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated under 

federal or state law that, while not “applicable”, address problems or situations sufficiently similar 

(relevant) to those encountered at the CERCLA site that their use is well suited (appropriate) to the 

particular site. 

l “To Be Considered” (TBC) Criteria are non-promulgated, non-enforceable guidelines or ‘criteria that 

may be useful for developing removal action or necessary for determining what is protective to 

human health and/or the environment. Examples of TBC criteria include EPA Drinking Water Health 

Advisories, Carcinogenic Potency Factors, and Reference Doses. 

ARARS fall into three categories, based on the manner in which they are applied. The characterization 

of these categories is not perfect, as many requirements are combinations of the three types of ARARs. 

These categories are as follows: 

l Chemical-Specific: Health-/risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants. Chemical-specific standards have been 

established under a number of statutes, including the Resource Conservation and Recovery Act 

(RCRA), the Safe Drinking Water Act (SDWA), the Clean Water Act (CWA), and the Clean Air Act 

(WA). However, standards have been established for only a limited number of chemicals. In the 

absence of chemical-specific ARARs, it is often necessary to consider non-promulgated chemical- 

specific advisories or guidance documents to identify clean-up remedies that are protective of human 

health and the environment. Chemical-specific ARARs govern the extent of site cleanup. 

l Location Specific: Restrictions on the concentration of hazardous substances or the conduct of 

activities in specific locations. These may restrict or preclude certain removal actions or rnay apply 

only to certain portions of the site. Examples of location-specific ARARs include RCRA location 
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requirements and floodplain management requirements. Location-specific ARARs pertain to special 

site features. 

0 Action Specific: Technology- or activity-based controls or restrictions on activities related to 

management of hazardous substances. Action-specific ARARs pertain to implementing a given 

remedy. 

2.3.1 Chemical-Specific ARARs and TBCs 

This section presents a summary of federal and state contaminant-specific ARARs and TBC criteria. All 

ARARs and TBC criieria provide some medium-specific guidance on “acceptable” or “permissible” 

concentrations of contaminants. 

Reference Dose (RID), as defined in the EPA Integrated Risk Information System (IRIS), is an estimate 

(with uncertainty spanning perhaps an order of magnitude) of a daily exposure to the human population 

(including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during 

a lifetime. RfDs are developed for chronic and/or subchronic human exposure to hazardous chemicals and 

are based on the assumption that thresholds exist for certain toxic effects. The RfD is usually expressed 

as an acceptable dose (mg) per unit body weight (kg) per unit time (day). The RfD is derived by dividing 

the no-observed-adverse effect level (NOAEL) or the lowest-observed-adverse effect level (LOAEL) by an 

uncertainty factor (UF) times a modifying factor (MF). The use of uncertainty factors and modifying factors 

is discussed in the EPA Office of Research and Development (ORD) Health Effects Assessment Summary 

Tables, Fourth Quarter FY1989 [October 1989-ORD(RD-689)] (EPA, 1989a). RfDs are TBCs for NAWC 

Warminster. 

Cancer Slope Factors (CSFs) are used for estimating the lifetime probability (assumed 70-year lifespan) 

of human receptors contracting cancer as a result of exposure to known or suspected carcinogens. These 

factors are generally reported in units of kg-day/mg and are derived through an assumed low dosage linear 

relationship and an extrapolation from high to low-dose responses determined from human or animal 

studies. Cancer risk and CSFs are most commonly estimated through the use of a linearized multistage 

mathematical extrapolation model applied to animal bioassay results. The value used in reporting the slope 

factor is the upper 95 percent confidence limit. CSFs are TBCs for NAWC Warminster. 

EPA Polvchlorinated Biphenvls Spill Policv (40 CFR Part 761) applies to recent spills of materials exceeding 

50 ppm PCBs within 24 hours of occurrence. Effective May 1987, the policy requires cleanup of PCB spills 

to different levels depending on spill location, the potential for exposure to residual PCBs remaining after 

cleanup, the concentration of PCBs initially spilled, and the nature and size of the population potentially at 
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risk of exposure. The policy addresses reporting, cleanup, performance standards, post-clean-up sampling, 

! m and recordkeeping. Generally, the clean-up performance standard is 25 ppm for restricted areas and 

10 ppm (with a minimum IO-inch depth to be excavated) for non-restricted-access areas. For old spills, 

requirements are to be established at the discretion of EPA, usually through the regional offices. This is 

also true for special cases (i.e., spills directly into surface water, sewers, drinking water, grazing lands, and 

vegetable gardens). 

EPA OSWER Directive No. 9355.4-01, “Guidance on Remedial Action For Superfund Sites with PCB 

Contamination” provides guidance on remedial/removal actions for Super-fund sites with PCB contamination. 

For contaminated soils, the directive provides preliminary PCB remediation goals of 1 ppm for residential 

areas and 10 to 25 ppm for industrial areas. Treatment is recommended when PCBs exceed principal 

threat concentrations of 100 ppm for residential areas and 500 ppm for industrial areas; between] these 

levels and the clean-up goals, the guidance suggests that various containment or exposure reduction 

strategies will be sufficient. The concentrations given are based on actual soil concentrations, unlike Toxic 

Substance Control Act (TSCA) regulations, which are based on the concentration of the original spill. 

,.-, 

For contaminated groundwater, the guidance recommends remediation goals of 0.5 us/L [the federal 

Maximum Contaminant Level (MCL)]. Generally, PCB soil clean-up levels should provide sufficient 

protection unless groundwater is shallow, oily compounds are present, or the unsaturated zone has a very 

low total organic carbon (TOC) level (i.e., PCBs adsorb to organic matter and reduce transport to 

groundwater). 

PADEP Cleanup Standards for Contaminated Soil. The Pennsylvania Department of Environmental 

Protection (PADEP) has developed contaminated soil clean-up standards for most of the chemicals of 

concern identified in site subsurface soils (PADEP, 1995). These standards are adopted as TBCs. Note 

that these standards were recently developed and may be revised in the future. 

For protection of human health from potential cancer and non-cancer effects, two types of interim statewide 

health standards for soils have been identified: (1) the incidental ingestion of soils in residential and non- 

residential land use settings; and (2) the soil to groundwater pathway. These ingestion standards provide 

the same level of human health protection based on different exposure scenarios and the use of ‘deed 

notices for non-residential cleanups. They are based on the use of existing standards previously developed 

by the state (PADEP, 1993). 

For soil to groundwater pathway, these interim standards are intended to represent soil concentrations at 

which leaching to groundwater would not cause adverse effects. 

2-5 



EPA OSWER Directive No. 9355.4-14FS, “Soil Screening Guidance” provides a framework for developing 

soil screening levels (SSLs) for specific contaminants and exposure pathways at a site under a residential 

land use scenario. The SSLs do not define unacceptable contaminant concentrations in soil; rather, they 

help identify whether further evaluation of the potential risks posed by the contaminant levels is appropriate. 

The SSL framework uses assumptions for ingestion of soil, inhalation of volatiles and fugitive dusts, and 

ingestion of contaminated groundwater caused by migration of contaminants through soil. The SSLs will 

be used as TBCs. 

-. 

EPA Region III Technical Guidance EPA/903/R-93-001, “Selecting Exposure Routes and Contaminants of 

Concern by Risk-Based Screening” provides guidance to help focus the risk assessment on dominant 

contaminants of concern and exposure routes by using risk-based screening concentrations. The screening 

concentrations will also be used as TBCs, not as site-specific soil clean-up levels. 

2.3.2 Location-Specific ARARs and TBCs 

Federal Protection of Wetlands Executive Order (E.O. 11990) requires federal agencies, in carrying out 

their responsibilities, to take action to minimize the destruction, loss, or degradation of wetlands and to 

preserve and enhance the natural and beneficial values of wetlands. According to the published definition 

of national wetlands, Federal Register 40 CFR Appendix C, several small areas of palustrine forested 

wetlands are present along intermittent tributaries to Little Neshaminy Creek. This ARAR has been retained 

in the event that wetland areas may be affected. 

The Endangered Species Act of 1978 (16 USC 1531) (40 CFR Part 502) provides for consideration of the 

impacts on endangered and threatened species and their critical habitats. This act requires federal 

agencies, in consultation with the Secretary of the Interior, to ensure that any action authorized, funded, 

or carried out by the agency is not likely to jeopardize the continued existence of any endangered or 

threatened species or adversely affect its critical habitat. A review of the available information indicates 

that no state or federally listed endangered or threatened species are known to permanently or seasonally 

reside in the vicinity of NAWC Warminster. For this reason, the Endangered Species Act of 1978 is not 

applicable or relevant and appropriate to actions taken at the site. 

The Fish and Wildlife Coordination Act (16 USC 661) provides for consideration of the impacts on wetlands 

and protected habitats. The act requires that federal agencies, before issuing a permit or undertaking 

federal action for the modification of any body of water, consult with the appropriate state agency exercising 

jurisdiction over wildlife resources to conserve those resources. Consultation with the United States Fish 

and Wildlife Service is also required. 
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The Fish and Wildlife Improvement Act of 1978 (16 USC 742a) and The Fish and Wildlife Conservation Act 

of 1980 (16 USC 2901) provide for consideration of the impacts on wetlands and protected habitats. 

The Dam Safety and Waterway Management Act (25 PA Code, Chapter 105, Section 451, Wetlands) 

applies to wetlands that may be affected by removal response actions. This ARAR has been retained in 

the event that wetland areas may be affected. 

23.3 Action-Specific ARARs and TBCs 

RCRA Subtitle C regulates the treatment, storage, and disposal of hazardous waste from its generation until 

its ultimate disposal. In general, RCRA Subtitle C requirements for the treatment, storage, or disposal of 

hazardous waste will be applicable if 

l The waste is a listed or characteristic waste under RCRA. 

l The waste was treated, stored, or disposed (as defined in 40 CFR 260.10) after the effective date 

of the RCRA requirements under consideration. 

l The activity at the CERCLA site constitutes current treatment, storage, or disposal as defined by 

RCRA. 

RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to 

a hazardous waste and/or the on-site removal action constitutes treatment, storage, or disposal and the 

particular RCRA requirement is well suited to the circumstances of the contaminant release and site. 

RCRA Subtitle C requirements may also be relevant and appropriate when the removal action constitutes 

generation of a hazardous waste. On-site activities, mandated by a federally ordered Superfund cleanup, 

must comply with the substantive requirements of RCRA Subtitle C but not with the administrative 

requirements (i.e., permits) of RCRA. All RCRA Subtitle C requirements must be met if the cleanup is not 

under federal order and/or when the hazardous waste moves off site. 

The following requirements included in the RCRA Subtitle C regulations may pertain to NAWC Warminster: 

l Hazardous waste generator requirements (40 CFR Part 262). 

l Transportation requirements (40 CFR Part 263). 

l Standards for owners and operators of hazardous waste TSD facilities (40 CFR Part 264). 
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. Interim status standards for owners and operators of hazardous waste TSD facilities (40 CFR 

Part 265). 

l Land Disposal Restrictions (40 CFR Part 268) 

A generator that treats, stores, or disposes of hazardous waste on site must comply with RCRA Standards 

Applicable to Generators of Hazardous Waste (40 CFR Part 262). These standards include manifest, 

pre-transport (i.e., packaging, labeling, placarding), recordkeeping, and reporting requirements. The 

standards are applicable to actions taken at NAWC Warminster that constitute generation of a hazardous 

waste (e.g., generation of groundwater treatment residues that may be hazardous). 

Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263) are applicable to off-site 

transportation of hazardous waste from NAWC Warminster. These regulations include requirements for 

compliance with the manifest and recordkeeping systems and requirements for immediate action and 

cleanup of hazardous waste discharges (spills) during transportation. Transporters must also have a 

Pennsylvania transporter permit. 

Standards for Owners and Operators of Hazardous Waste Treatment, Substance, or Disposal (TSD) 

Facilities (40 CFR Part 264) are applicable to removal actions taken at NAWC Warminster and to off-site 

facilities receiving hazardous waste from the site for treatment and/or disposal and have a RCRA Part B 

permit. On-site facilities must also have a RCRA Part B Permit if the site is not a federally ordered 

CERCLA cleanup. Standards for TSD facilities inciude requirements for preparedness and prevention, 

releases from solid waste management units (i.e., corrective action requirements), closure and post-closure 

care, use and management of containers, and design and operating standards for tank systems, surface 

impoundments, waste piles, landfills, and incinerators. 

RCRA Land Disposal Restrictions (LDR) Requirements (40 CFR Part 268) restrict certain wastes from 

being placed or disposed on the land unless they meet specific Best Demonstrated Available Technology 

(BDAT) treatment standards (expressed as concentrations, total or in the TCLP extract, or as specified 

technologies). 

Pennsylvania Special Water Pollution Regulations (PA Code, Title 25, Chapter 101) establish a procedure 

for mandatory notification of downstream users in the case of an accident in which a toxic substance enters 

surface waters. These regulations also specify bonding requirements for solid waste facilities that would 

ensure closure of a permitted site in a manner that would abate or prevent water pollution. The regulations 

may be applicable for removal actions that include on-site treatment of solid waste. 
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Pennsylvania Hazardous Waste Management Regulations (PA Code, Title 25, Article VII) essentially 

parallel RCRA Subtitle C hazardous waste management regulations. Similar to RCRA Subtitle C 

regulations, Pennsylvania regulations include requirements for the following: 

l Generators of hazardous waste (Chapter 262). 

l Transporters of hazardous waste (Chapter 263). 

l New and existing hazardous waste management facilities applying for a permit (Chapter 264). 

l Interim status hazardous waste management facilities applying for a permit (Chapter 265). 

The above regulations may be relevant and appropriate to on-site removal actions and applicable to the 

transport of hazardous waste off the NAWC Warminster property. 

,p-. 

Pennsylvania Residual Waste Management Regulations (PA Code, Article IX, Chapter 287) establish 

general requirements that apply to removal actions that involve the generation, management, or handling 

of residual waste. Residual waste includes “any garbage, refuse, other discarded material, or other waste, 

including solid, liquid, semi-solid, or contained gaseous material, resulting from industrial, mining, or 

agricultural operations and any sludge from an industrial, mining, or agricultural water supply treatment 

facility, wastewater treatment facility, or air pollution control facility, provided that the waste is not 

hazardous.” These regulations focus on the process by which a material is generated to determine whether 

it is a residual waste. Since some wastes deposited at Site 4 meet the definition of residual waste, these 

regulations may be pertinent to the Site 4 removal action. 

Pennsylvania Erosion Control Regulations (PA Code 25, Chapter 102) regulate earthwork and construction 

that may result in the erosion of soils and sedimentation and pollution of surface wastes. Removal 

activities at Site 4 that may include soil excavation for remediation or construction are subject to these 

regulations. An erosion and sedimentation control plan must be prepared and implemented in these 

cases. Although a formal permit is not required, the plan must be submitted for approval before 

commencement of construction. 

Toxic Substances Control Act (40 CFR Part 761) specifies treatment, storage, and disposal requirements 

for PCBs based on PCB concentration of the original material. Specifically, remediation for non-liquids (soil, 

rags, debris) exceeding 50 ppm is addressed in 40 CFR Section 761.6. Remediation for these non-liquids 

consists of incineration (in accordance with 761.70), chemical waste landfill (in accordance with 761.75), 

or an alternative treatment method attaining the same performance as incineration (typically 2 ppm 

measured in the treated residual). The regulations also outline requirements for manifestiing waste 

shipments (40 CFR 761.208) and for notifying EPA (40 CFR 761.205). 
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Department of Transportation Regulations for Hazardous Materials Transport (49 CFR 107 and 171-l 79) 

regulate the transport of hazardous materials, including packaging, shipping equipment, and placarding. 

These rules are considered applicable to wastes shipped off site for laboratory analysis, treatment, or 

,- 

disposal. 

RCRA Criteria for Classification of Solid Waste Disposal Facilities and Practices (40 CFR Part 257) are 

criteria for use in determining which solid waste disposal facilities and practices pose a reasonable 

probability of adverse effects on health and thereby constitute prohibited open dumps. 

The Occupational Health and Safety Act (29 USC, Sections 651 through 678) regulates worker health and 

safety during implementation of removal actions. 

EPA OSWER Directive 9834.11 establishes procedures for planning and implementing off-site response 

actions. 

Pennsylvania Stormwater Management Act (Act No. 167) requires measures to control stormwater runoff 

during removal atternatives or development of land. 

- 

Pennsylvania Hazardous Substances Transportation Regulations (PA Code, Title 13 and Title 15) govern 

the transport of flammable liquids and solids, oxidizing materials, poisons, and corrosive liquids. These 

regulations may be applicable to certain wastes that are shipped off site for laboratory analysis, treatment, 

or disposal. These regulations are generally equivalent to federal regulations. 

Pennsylvania Solid Waste Disposal Regulations (PA Code 25, Chapter 75) regulate the disposal of solid 

wastes including municipal and industrial materials. The regulations set operating and permitting standards 

for disposal areas and characterize waste materials to achieve proper disposal. Any removal actions 

resulting in the generation of waste material for on-site or off-site disposal are governed by these 

regulations. 

2.4 REMOVAL ACTION GOALS 

Removal action goals identify exposure levels that are protective of human health and the environment and 

are developed by considering the removal action objectives, ARARs, and the nature and extent of 

contamination at Site 4. 
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Analytical results for surface soils, subsurface soils, surface water, and sediment were compared to 

applicable chemical-specific soil criteria, groundwater protection criteria, or other pertinent screening criteria 

depending on the medium being evaluated. These criteria include 

l State groundwater protection levels for contaminated soils (PADEP, 1995) 

l State clean-up standards for contaminated soils (PADEP, 1995) 

l EPA risk-based soil screening levels (EPA, 1994) 

l EPA migration to the groundwater pathway levels for soils (EPA, 1994) 

l EPA risk-based concentrations for soils (EPA, 1993; EPA, 1995) 

l EPA ambient water quality criteria (EPA, 1994) 

l Effects Range-Low (E&L) sediment criteria (Long and Morgan, 1991) 

For both surface and subsurface soils, a human exposure scenario was assumed to be consistent with 

future land use for this area. This land use is anticipated to be recreational according to the re-use plan 

prepared by FLRA-BC. As a conservative approach, however, a residential land use scenario was applied 

to Site 4. The potential future exposures at Site 4 will be less than the residential land use scenario might 

imply. 

Under the residential land use scenario, the risk associated with exposure to contaminated soil is assumed 

to be due to incidental ingestion and dermal contact and is calculated for adult employees, adult residents, 

and child residents. Volatilization is not considered a significant release mechanism and inhalation is not 

considered a primary exposure pathway. Incidental ingestion and dermal contact with soil by on-site 

workers are considered as the primary exposure routes. 

For noncarcinogens, acceptable exposure levels are represented by concentration levels to which the 

human population, including sensitive subgroups, may be exposed without adverse effect during a lifetime 

or part of a lifetime. For known or suspected carcinogens, acceptable exposure levels are generally 

concentration levels that represent an excess upperbound lifetime cancer risk to an individual of between 

1 X 1 O4 to 1 X 1 06. The 1 X 1 Om6 risk level is considered the point of departure for determining remediation 

goals for alternatives when ARARs are not available or are not sufficiently protective because of the 

presence of multiple contaminants at the site or multiple pathways of exposure. 

For surface soils, between 0 to 3 feet below the ground surface, Aroclor 1248, TCE, pentachlorophenol, 

benz(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene are the organic compounds that exceeded 

one or more of the soil criteria. Arsenic, barium, beryllium, chromium, and magnesium are the inorganic 

compounds that exceeded the soil criteria. 
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The major chemicals of concern for subsurface soils include acetone, pentachlorophenol, 

benz(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, dieldrin, endosulfan 

sulfate, and Aroclor 1248. These organic compounds exceeded the soil criteria. Inorganic compounds that 

exceeded the soil criteria have not yet been identified. 

During Phase I and II Rls, representative concentrations of aluminum, barium, cadmium, cobalt, iron, lead, 

nickel, vanadium, and zinc in subsurface soils exceeded the representative concentrations of these metals 

in background subsurface soils. No clear pattern of inorganic contamination in the subsurface soil was 

observed. Ketones, including acetone, PCBs, and alkylbenzenes were detected in a subsurface soil 

sample obtained from the western part of Site 4. PCE and low-level PCBs were detected in a subsurface 

soil sample taken from the south-central part of Site 4. 

The chemicals of concern for surface water near Site 4 include cadmium and lead. Concentrations of these 

metals in upstream samples are elevated slightly above their respective AWQC values. The two SVOCs 

collected in surface water are below their respective AWQC values. 

For sediments near Site 4, 4,4’-DDD, 4,4’-DDT, phenanthrene, and fluoranthene are above upstream 

concentrations and the ER-L criteria. Cadmium, lead, and zinc also exceeded the ER-L concentration and 

exceed upstream sample concentrations. Pesticides and PAHs may have come from off-site sources and 

may not be attributable to Site 4. Furthermore, for those pesticides, PAHs, and inorganic concentrations 

that exceeded ER-L sediment criteria in the downstream sample, the upstream sample has a higher 

concentration of the specific chemical. 

During the Phase II RI, toxicity characteristic leaching procedure (TCLP) and water leachate tests were 

conducted on selected samples. Both tests help determine the amount of leachable metals in solid 

material. Under the Resource Conservation and Recovery Act (RCRA), TCLP is used to determine whether 

waste can be characterized as “toxic” (and therefore “hazardous”) by comparison with regulatory limits. 

One TCLP sample was obtained for Site 4, plus a background sample. Only leachable barium was found 

for the Site 4 sample; this result exceeded the background barium level but fell well below the RCRA level. 

No organic compounds were positively detected in the TCLP sample. 

One water leachate sample was obtained for Site 4, plus background. Leachable aluminum, iron, 

manganese, potassium, sodium, and zinc were detected in the sample from Site 4; all exceeded water 

leachate concentrations from the background sample. No organic compounds were positively detected in 

the water leachate samples. 
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2.5 DETERMINATION OF REMOVAL ACTION SCOPE 

Table 2-l provides the proposed removal action goals for contaminated soils and buried materials at Site 

4. These interim goals may be modified during the removal design work, based on more definitive 

guidance from the state or EPA. Specific goals for surface water and sediments have not been identified 

since the removal action objective for these media is only to prevent potential contamination of nearby 

surface water and sensitive ecosystems. 

Figure 2-1 shows the approximate area of contaminated soils and wastes based on the field screening. 

For the purpose of this evaluation, it is assumed that soils up to 6 feet exceed the removal action level. 

The following calculations estimate the volume of contaminated soils and wastes. More complete 

information is provided in Appendix E. The actual volume may be different if post-removal action 

verification sampling indicates that the action levels are not being achieved. 

. Approximate area of contaminated soil = 35,600 square feet 

. Average depth of soil to be excavated = 6 feet 

. Volume of contaminated soil = 213,600 cubic feet 

= 7,900 cubic yards 

. Assumed soil density = 120 pounds/cubic foot 

. Weight of contaminated soil = 25,632,OOO pounds 

= 12,800 tons 

These values are slightly overestimated to account for actual field conditions. 

2.6 DETERMINATION OF REMOVAL ACTION SCHEDULE 

The removal action at Site 4 is considered to be a non-time-critical removal action (NTCRA). The NTCRA 

could commence within 3 months of the publication of the EE/CA. It is recommended that the removal 

action be conducted during the fall when precipitation is expected to be at the lowest annual levels. The 

duration of the removal action at Site 4 is estimated to be approximately 3 months. 
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TABLE 2-1 
PROPOSED REMOVAL ACTION GOALS FOR SITE 4 

NAWC WARMINSTER, PENNSYLVANIA 

Analyte 

Inorganic3 
BARIUM 
BARIUM 
BERYLLIUM 
CADMIUM 
MANGANESE 
MANGANESE 

I 

Media of 
Concern 

Surface Soil 
Subsurface Soil 
Surface Soil 
Subsurface Soil 
Subsurface Soil 
Surface Soil 

Range of Detected Concentrations Range of Detected Proposed Removal 

TBC (1) in On-Site Media (ppm) Concentrations in Background (ppm) Action Goal (ppm) (2) 

I 24.75 - 116 37.3 - 113 II3 
1 31.6 660 42 - 67.7 113 
3 0.515 - 1.3 0.84 - 1.1 I.1 
2 4.2 Not Detected 3.9 
3 81.4 - 676 116 - 487 573 
3 140 - 1090 132 - 573 573 

NICKEL 

Volatiles 
~TRICHLOR~ETHENE 

I Semivolati’ lies 
r-,RnPUt=Nnl I 1 I t-l n47 I I PENTACHL,. .vm m ,-I.“.- VI. a”- VW.. “._ .- 

~PENTACHL~R~PHEN~L Subsurface Soil 1 0.061 
I’BENZ(A)ANTH~CENE Surface Soil 1 0.079 - 0.87 
1 BENZ(A)ANTHRACENE Subsurface Soil 1 0.045 - 1.1 
I~BENZO(B)FLU~RANTHENE Surface Soil 3 0.058 - I.1 
1 BENZO(B)FLUORANTHFNF 9rhwwfnr.e Soil 3 00.55 - 1.5 

1 BENZO(A)PYRENE 

] BENZO(A)PYRENE -““v”. .“.-” -.... I - I -.- .- ..--- I 
1 nlRFNZ[A,U\ANTURArFNF ~SII~CII~~~PP Snil I 74 I ni - ninr5 I 

Not Detected 
Not Detected 
Not Detected 
Nnt iktartart 

.-. .- - ----..--- ---- I (Surface Soil 1 3 I 

Not Detected 0.88 
1 0.046 - 0.; I Not Detected 0.088 

IS~~hca~rfaro Snil I R I n nd5 - I nn5 Not Detected 0.088 ..-. __.-_.-- 
I 

, .,,.,...,.Y.YL..C _....““. .“-- --.. 
I - I 

1.. -..-.- 
I 

Not Detected I 0.088 

,lPCBs 
Ic,+.e,.r(sr.3 Cnil I 4 I nnnr;* _ n f-t33 I Nnt n0tnk.d I n nni 

M 
wdes 
- 
DRIN ,“““P”l Ia”= “VU I ’ I “.“““-l “.“LL I 

_. .- 3SULFAN SULFATE ISubsurface Soil 1 2 1 0.68 I 
, . \ROCLOR-1248 ISIufar~ Snil --. .1-1 --.. I R I 

I - I 
on64 - 0139.5 _.__. _.,-__ 

I 

AROCLOR-1248 ISI Ihcl ~rfare Snil -..“““....-” --.. I R I 1 I 
1 3 1 

n n4R - 9 5 -.- .- 
0.51-‘- 

I I 
AROCLOR-1254 ISubsurface Soil 

Note, AWQC and ER-L are not specac removal action goals for Site 4 Rather the goals establshed for 

surface and subsurface sals will be protectwe of surface water and sediment If future migrat!on of chemlC& ln sals to surface waterlsedlments occurs 

I ,v. Y”...“.“” 
Not Detected 
Not Detected 
Not lktncted . -. - -.- -.- - 
Not Detected 

I .,.““. 

I 0.39 
0.083 II 

I I 0 083 _--- II 
I 0.083 

(11 References: 

1. EPA, 1994. Soil Screentng Guidance. 

2. EPA, 1993. Selected Exposure Routes and COCs by Risk-Eased Screenmg Levels. 

3. EPA, 1995. Risk-Eased Concentration Table (January - June 19951. 

(‘2.1 These are interim goals that may be modlfled during the removal design work based on more definwe guidance 
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3.0 IDENTIFICATION AND SCREENING OF 
TECHNOLOGIES AND ALTERNATIVES 

3.1 INTRODUCTION 

This section documents the process and rationale for developing removal action alternatives for 

contaminated soils and wastes associated with Site 4. General response actions are identified in 

Section 3.2 that form the framework for identifying and screening specific removal response technologies. 

Criteria used to evaluate specific technologies are presented in Section 3.3. Process options for each 

technology are described and evaluated in Section 3.4. Process options that fail to pass the evaluation 

criteria are eliminated from further consideration. Those process options that remain are used to develop 

detailed removal action alternatives. Each removal action alternative is fully described and evaluated in 

Section 3.5. 

3.2 GENERAL RESPONSE ACTIONS 

General response actions represent combinations of technologies that, together, are expected to satisfy 

the removal action objectives. Subsequent sections present each technology (e.g., treatment) and the 

process options (e.g., soil washing, incineration, low temperature thermal desorption) associated with each 

technology. The process options within each technology are screened for effectiveness, technical 

implementability, and cost. Process options that remain after the initial screening are incorporated into 

specific removal action alternatives for each site. 

Based on the nature and extent of contamination (Section 1.0) and the removal action objectives 

(Section 2.0) the following general response actions were identified for Site 4: 

. Institutional controls 

l Removal 

. Containment 

. Treatment 

. Disposal 

3.3 EVALUATION CRITERIA 

Section 300.415 of the NCP requires removal actions to “contribute to the efficient performance of any 

anticipated long-term remedial action” to the maximum extent practicable. EPA’s Guidance on Conducting 

Non-Time-Critical Removal Actions Under CERCLA (EPA, 1993) provides three broad criteria for the 

evaluation of the short- and long-term aspects of alternatives. These criteria are defined below. 
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. Effectiveness - This criterion focuses on the potential effectiveness of process options in --_ 

protecting public health and the environment and in meeting the objectives of the removal 

action. This criterion addresses potential impacts to human health and the environment 

during construction and implementation, compliance with ARARs, and how proven and 

reliable the process is with respect to the contaminants and conditions at the site. 

. lmplementabilitv - This criterion encompasses the technical and institutional feasibility of 

implementing a process. Three factors are considered: technical feasibility, availability, 

and administrative feasibility. Technical feasibility includes consideration of construction 

and operational issues, demonstrated performance, and adaptability to site conditions. 

Availability involves the evaluation of whether sufficient equipment, personnel, services, 

and disposal capacity exists to implement the technology. Administrative feasibility 

considerations include the ability to obtain any necessary permits or easements or 

adherence to applicable non-environmental laws and concerns of other regulatory 

agencies. Generally, only process options that are considered technically feasible are 

presented. Therefore, the evaluation focuses on the institutional aspects of 

implementability, such as the ability to obtain permits, availability of treatment, storage, 

and disposal services, and availability of necessary equipment and resources. 

. Cost - This criterion includes direct and indirect capital costs and any recurring costs 

associated with operations and maintenance of the technology. Cost plays a limited role 

in technology screening. The cost analysis is based on engineering judgment, and each 

process is evaluated as to whether costs are high, low, or medium relative to the other 

options in the same technology type. Cost is more fully evaluated during the evaluation 

of removal action alternatives (Section 3.4). 

3.4 IDENTIFICATION AND SCREENING OF TECHNOLOGY PROCESS OPTIONS 

In this section, the five general response actions presented in Section 3.1 are broken down into their 

component technologies. Potential process options are identified and evaluated for each technology 

component, as follows: 

3.4.1 Institutional Controls 

3.4.1 .I Deed Restrictions 

Deed restrictions are an institutional control that is legally recorded on the property deeds. These 

restrictions can include limitations on future land use activities, on placement of wells, or on certain types 

of construction. 
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Another type of deed restriction is a deed notice. This notice would require written documentation of the 

presence or potential presence of materials of concern prior to any property transaction. 

Effectiveness. Deed restrictions could be applied to areas with contaminated soils, since only 

administrative action would be required. No additional risks to human health and the environment would 

directly result from the imposition of deed restrictions. Deed restrictions could ensure that future uses of 

Site 4 would be restricted. Deed restrictions would not address the removal action objective to prevent 

potential contaminant migration. 

Implementability. Deed restrictions could be implemented by the Navy. This option would not eliminate 

the potential for contaminant migration. The likelihood of acceptance of a deed restriction by regulatory 

agencies or the public (including FLRA-BC) is low. The Navy has requested comments from the public, 

local municipalities, and other interested parties on the feasibility of this option. 

@&. Because no action would be taken at the site, no capital costs are involved. Minor indirect costs 

would be required to record the deed restriction. Minor operation & maintenance (O&M) costs would be 

required to monitor the effectiveness of the restriction. 

Conclusion. Although this is not feasible as a stand-alone removal action alternative for Site 4, this option 

may be used in conjunction with other technologies to restrict future use of the site. If future uses of the 

site include residential development, deed restrictions in the form of limitations on future well development 

and/or construction might be required. A deed restriction would also be necessary in a case of non- 

residential land use due to the presence of contaminated soils and wastes of concern at Site 4. 

3.4.1.2 Monitoring and Analysis 

Monitoring results can be used to determine whether contaminated soils and wastes at Site 4 are migrating 

to groundwater. This is currently being conducted as part of the OU-3 remedy. The extent of groundwater 

contamination at the site was determined during previous investigations, including the focused RI for Area 

C, with wells installed to monitor contaminant concentrations in groundwater. Thirteen monitoring wells 

have been installed in the vicinity of Site 4. Installation of any additional monitoring wells would be 

evaluated during the design of the Site 4 removal action, and would be installed as part of the OU-3 

remedy. 

Effectiveness. Monitoring is an effective means to determine changes in groundwater contaminant 

concentrations and the effectiveness of the removal action. However, groundwater monitoring would not 
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reduce the toxicity, mobility, or volume of contaminants at Site 4. Also, monitoring would not provide any 

additional protection of the environment. Monitoring would allow establishment of a trend in contaminant 

levels to evaluate whether contaminant levels are increasing, decreasing, or stable. 

Many monitoring wells already exist at and downgradient of the site, and the principal costs associated with 

this technology would be annual sampling and analyses costs. Annual monitoring costs would depend on 

the number of wells to be monitored, analytical parameters, and the sampling frequency. 

- 

Implementabilitv. Groundwater monitoring could be easily implemented because monitoring wells already 

exist and additional wells could be readily installed. 

cost. Costs are dependent upon the number of wells and monitoring frequency. 

Conclusion. Although this may not feasible as a stand-alone removal action alternative for Site 4, this 

option will be retained for further evaluation to track groundwater contaminant levels and to evaluate the 

need for other removal action alternatives. 

3.4.2 Removal throuqh Bulk Excavation 

Bulk excavation involves the large-scale removal of soils and wastes. Traditional excavation equipment 

such as backhoes, bulldozers, and scoop loaders is typically used. In this scenario, buried trench material 

would be excavated, loaded onto trucks, and hauled off site to an approved treatment or disposal facility 

or could be treated and/or relocated on site. 

Effectiveness. Removal of the contaminated soils and buried wastes would be effective in handling the 

volume of contaminated material at Site 4. Prior to excavation, best management practices would be 

required to minimize stormwater runon/runoff at the excavation and soil erosion. Backfilling would require 

the use of clean fill from another area and/or the use of decontaminated soils to restore the site to its 

original state. Excavation of contaminated soils would require the control of fugitive dust and any air 

emissions during construction to protect site workers and off-base receptors. Inadequate collection and 

treatment of fugitive emissions could result in adverse heafth and safety concerns for workers. This 

technology, combined with subsequent treatment and/or disposal, would be a permanent solution to 

attainment of removal action objectives. The quantities of material involved (i.e., 12,800 tons) and the types 

of soils and wastes at the site can be readily excavated. 

Implementability. The estimated extent of contaminated soils and wastes at Site 4 is easily excavated due 

to the lack of buildings and other structures in the vicinity of the site. Existing subsurface utilities along 
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Patrol Road would be marked in the field prior to construction. Excavation contractors for this type of 

work are readily available. 

Cost. The cost of excavation is generally low. The need to excavate around buried utilities may increase 

costs slightly. 

Conclusion. Removal of contaminated soils and wastes via excavation is retained for further evaluation 

in conjunction with other process options. 

3.4.3 Containment throuqh Capping 

Capping involves the installation of a low-permeability barrier over contaminated soils and wastes within 

the eight trenches at Site 4 to restrict access and/or reduce infiltration of precipitation into these materials. 

Low-permeability barriers should be considered where contamination threatens other media such as surface 

water. Consolidation and/or regrading of isolated quantities of contaminated soils prior to capping may be 

required. Frequently used materials include low-permeability clays such as bentonite; cement; asphalt; and 

synthetic membranes such as low-density polyethylene (VLDPE), polyvinyl chloride, and Hypallon. These 

materials can be covered with soil to protect them against weathering and erosion. The thickness of these 

caps can exceed 4 feet. Two basic system designs can be employed: single-layered or multi-layered caps. 

The effectiveness of a well-designed and constructed multi-layer cap is not significantly better in this 

situation than a single-layer cap. Additionally, a multi-layer cap may prove to be technically impractical due 

to the thickness of the cap, proximity to Kirk Road, and undesirable changes to surface grading and 

stormwater flow. However, single-layered asphalt and concrete caps have not been considered because 

of potentially poor performance. 

A single synthetic cap could be considered at Site 4 since migration to groundwater does not appear to be 

a concern. Since the concern is direct contact with surface soils and buried materials, a cap consisting of 

natural soils and HDPE would be appropriate under a residential land-use scenario. Two layers of natural 

soils would be used: a &inch layer of top soil and an 18-inch layer of clean fill. Filter fabric material would 

be placed between the natural soils and the synthetic membrane. An underlying geotextile layer would be 

placed between this membrane and buried materials. After the single synthetic cap was emplaced, the 

surface of the site would be revegetated. 

Multi-layered caps are designed using a three-layered system (a vegetative layer underlain by a drainage 

layer over a low-permeability layer). The caps divert infiltrating liquids from the upper vegetative layer 

through the drainage layer and away from underlying contaminated materials. 
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The low-permeability layer may be constructed from natural soils, admixed soils, a synthetic liner, or a 

combination of synthetic and soil materials. A synthetic liner overlying low-permeability natural soil or soil 

admix could be expected to prevent liquid penetration for at least 20 years, and the soil layer would 

continue to provide protection if the synthetic liner does not perform properly. Standard design practices 

specify soil liner permeabilities less than or equal ‘to 1 O‘7 centimeters/seconds (cm/set). 

Flexible synthetic membranes, such as polyvinyl chloride and synthetic rubbers, are generally more 

expensive than natural soil layers and often require special field installation methods and sealing 

techniques. Special adhesives and sealants are used to ensure liner integrity. The chemical resistance 

of a synthetic liner can be critical if organic and/or corrosive vapors would be released. The thickness and 

flexibility of a synthetic liner are factors in material selection. 

The drainage layer is placed directly above the low-permeability layer. Current designs generally specify 

a drainage layer material with permeability greater than or equal to 10” cm/sac to reduce the possibility 

that infiltrating rainwater will reach the low-permeability layer. The drainage layer thickness would be 

determined based on the volume of precipitation that may enter the drainage layer and the amount of 

settling that may occur. 
.- 

The vegetative layer is placed above the drainage layer, with a filter fabric layer placed between the layers. 

In general, topsoil is used to establish the vegetative layer. This layer usually exceeds 2 feet in thickness, 

depending on the frost depth, the root penetration depth, and the anticipated soil-loss rate. 

Generally, a vegetative cover is required to stabilize the surface of a site that has been graded and capped. 

Revegetation decreases erosion and contributes to stable surface development. 

Surface controls such as grading or diversion structures may be used in conjunction with capping and 

vegetation to reshape the land surface or to minimize erosion and infiltration. Grading would minimize 

ponding and infiltration through marshy areas at the site, reduce runoff velocities and soil erosion, and 

roughen and loosen soils in preparation for vegetation. The topography and existing slope of Site 4 are 

generally conducive to minimal slope grading. Grading to a slope of about 2 percent would facilitate 

drainage and minimize erosion, particularly in the vicinity of the trench depressions. Diversion structures 

such as dikes, berms, and sediment fences could be used as temporary measures to also reduce erosion 

and infiltration. 

Effectiveness. Single synthetic and multi-layered caps have traditionally been considered to be effective, 

reliable containment barriers. Their effectiveness would be determined by the cap’s long-term ability to 

divert water away from underlying contaminants and reduce infiltration. Both types of caps would effectively 
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prevent contact with contaminated media and would control vertical contaminant migration from the leaching 

of wastes and soil-bound contaminants to groundwater. Data collected for Site 4 suggest that the majority 

of the contaminant mass has not reached the water table in this area (or has already migrated to water) 

and therefore reduction of infiltration may be particularly beneficial. However, both types of caps would 

not be as effective in controlling lateral groundwater migration without the benefit of additional landfill 

containment (e.g., interceptor trenches, cut-off walls). 

Capping combined with surface controls would effectively reduce risk to human health by providing a barrier 

between contaminated soils and potential receptors, thus significantly limiting fugitive dust emissions and 

dermal contact with contaminated soils and buried wastes. Capping does not address existing 

contamination, offering no long-term reduction in the volume or toxicity of the contamination. During 

removal activities, fugitive dust emissions would have to be controlled to minimize effects on human health 

and the environment. 

Deed restrictions may be required to control future land uses at this site and to prevent excavation and 

resultant damage to the cap. 

Implementability. The small areal extent of contaminated materials estimated at Site 4 makes capping 

technically feasible. Capping has been employed at a variety of CERCLA sites as a remedial alternative 

component and may be installed at Site 4 with minimal difficulty and in a relatively short period of time, 

even where capping material must be imported. A variety of proven construction methods and materials 

is available, including soils, clay soils, man-made membranes/fabrics, asphalt, and combinations of the 

above. Some earthwork may be required in and around the eight trenches to achieve proper slopes for 

surface water runoff control. Construction methods involved in capping are relatively common and can be 

conducted by many contractors. 

The multi-layered cap is more difficult to construct due to the many layers. Seaming is also an important 

consideration when installing the synthetic membranes. 

Surface water runoff from the cap would be subject to PADER requirements. Other administrative 

requirements include the need for erosion and sediment control plans and stormwater management plans 

prior to construction. Deed restrictions may be required in conjunction with capping in order to limit the 

future usage of the capped area. 

a. The capital costs for a single synthetic cap are expected to be low. O&M costs are moderate to high 

for this type of cap because more frequent inspection and maintenance would be required. The capital 
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costs for a multi-layered cap are expected to be moderate. O&M costs are moderate for a multi-layered 

cap. 

- 

Conclusion. Although capping is effective in controlling direct exposure to the contaminants, it will not 

address long-term reduction of toxicity and volume. Capping at Site 4 may interfere with future structures 

and activities that are planned by FLRA-BC at Site 4 or may interfere with timely transfer of the property 

from the Navy to the community. 

Regardless of these potential limitations, both single synthetic and multi-layered caps are effective and 

implementable options at Site 4. The single cap could be as effective as the multi-layered cap. As such, 

this type of cap is retained for further consideration because it offers a reliable option for addressing 

contaminated materials at Site 4, particularly if long-term monitoring is performed in the vicinity of Site 4. 

3.4.4 Treatment 

Most wastes contained within the Site 4 trenches do not lend themselves to traditional treatment by any 

means. However, in the event that some buried wastes require treatment, the following options have been 

considered. The types of wastes to be treated would depend on ARARs and the chemical concentrations 

detected in excavated soils. Some treatment options are specific to organic contaminants, while others 

may be applicable for only inorganic chemicals. For example, soil-concentrations exceeding TCLP 

regulatory requirements could not be disposed in a municipal landfill. However, this situation has not been 

encountered in any of the previous investigations conducted at Site 4. 

3.4.4.1 Biodegradation 

In-situ biodegradation (e.g., bioremediation, biorestoration, or bioreclamation) describes a range of process 

options that rely on microbial transformation of organic contaminants to effect cleanup. Biodegradation of 

organics in soil systems is a natural process by which indigenous microorganisms obtain energy and/or 

carbon. However, natural biodegradation rates may be limited by site conditions. In some cases, it is 

possible to engineer physical, chemical, and biological conditions that promote biodegradation in the 

contaminated media, thereby stimulating or accelerating biodegradation of target contaminants. 

Biodegradation can take place under aerobic (oxygen-rich) or anaerobic (oxygen-deficient) conditions. 

Depending on the type of biodegradation that is desired, engineered controls or systems can be 

implemented to enhance the conditions. Types of controls or systems include adding oxygen, organic, and 

inorganic nutrients needed or microbial metabolism and adding microorganisms. 

_.- 
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Capping is often used to establish anaerobic conditions. Aerobic conditions typically involve aeration of 

the soil by mechanical means or by using vacuum extraction wells to draw air through the subsurface. 

Moisture, nutrients, and microorganisms are added using common irrigation equipment such as spray 

irrigators or sprinklers. 

Effectiveness. Biodegradation has been used to remediate organic contaminants such as PAHs and 

phenols. For other chemicals of concern, it is not possible to determine whether biodegradation would be 

able to achieve the remedial action goals. A treatability study would be required to determine the level and 

products of degradation possible with these chemicals. 

Implementability. Biodegradation systems are readily constructed; however, the systems can be sensitive 

to moisture, oxygen, and nutrient levels, pH, and temperature. Maintaining these variables within required 

tolerances in an in-situ system can be difficult. Consolidation of the contaminated soils on the site could 

provide greater control over these variables. 

Numerous vendors are capable of providing biodegradation equipment and services. The length of time 

to achieve the removal goals could affect regulatory acceptance of this approach. Permits would be 

required for the off-site discharge of any irrigation process waters. 

m. Direct capital costs associated with biodegradation are generally low. Indirect costs include the need 

for treatability studies and are low to moderate. O&M costs are low to moderate depending on the length 

of treatment required. 

Conclusion. Based on the uncertainty in the effectiveness of bioremediation and the lack of data supporting 

the technical feasibility of this process option, biodegradation is eliminated from further consideration. 

3.4.4.2 Soil Washing 

Soil washing is an in-situ process that uses a closed-loop recirculation system of injection and extraction 

wells to remove contaminants from the saturated and unsaturated soils. Under soil washing, water, with 

or without other additives, is sprayed onto or injected into the soils. Additives are used to increase the 

mobility of the contaminants. For organics removal, surfactants or alkalis are commonly used. For 

inorganic removal, acids, alkalis, oxidizers, reducing agents, and/or complexing agents are commonly used. 

Collection of the washing fluids is an important step. At the collection point, treatment systems such as 

air stripping, carbon adsorption, or filtration are then utilized to separate the contaminants from the 

extracted water. The treated water is recirculated through the system by re-injection into the contaminated 

area. 
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Effectiveness. Soil washing would not be effective in treating the various types of organic contaminants 

to removal action objective levels. Several factors limit its effectiveness. Primary concerns are the ability 

to contact all the soils, the ability to mobilize the contaminants, the ability to capture the mobilized 

contaminants, the ability to separate the contaminants from the washing solution (or washing fluid), and 

the ability to monitor compliance. This process could actually result in the spread of contaminants at Site 4 

since these contaminants have generally not migrated to the groundwater. Additionally, the spent washing 

solution would likely contain significant concentrations of contaminants in highly mobile forms and thereby 

potentially result in significant risk to human health and the environment, if it is not completely captured. 

Implementability. Since treatment is conducted at the site, potential constraints such as the need to comply 

with RCRA facility requirements and extensive monitoring of that facility could be significant issues. Also, 

because contamination is extensive, this process would be difficult to control. In addition, the disposal or 

regeneration of activated carbon, and other residuals generated from treatment processes, which are used 

to separate contaminants from the extracted water, may require an off-site RCRA facility. The availability 

of equipment and resources to conduct this work is somewhat limited. 

Cost. The capital and O&M costs are moderate. 

Conclusion. Due to several effectiveness and implementability concerns, including potential risk to human 

health and the environment, soil washing is eliminated from further consideration as a process option. 

3.4.4.3 Physical Extraction 

Solvent extraction is an external process in which excavated soils and wastes are fed into a contractor or 

washing unit. Typical contractors include countercurrent extraction equipment, a pug mill, or a truck- 

mounted cement mixer. After contact, solvent with contaminants is removed from soil and waste by 

methods such as centrifugation or filtration. Contaminants are then removed from the solvent via the 

appropriate treatment systems. 

Contaminants adsorbed on soil or sediment can be desorbed by solvent extraction processes through the 

application of hydraulic forces and physicochemical reactions. The passage of a liquid through the 

excavated soil can scrub and/or dissolve the soluble contaminants and entrain these dissolved 

contaminants in the liquid. The liquid may be composed of water, water with surfactants, carbon dioxide, 

triethylamine and other organic solvents, water/chelating agents, and acids or bases, depending on the 

contaminants that need to be removed. Water-based extraction, used for metals removal, is often referred 

to as soil washing. Non-water-based extraction, which may be applicable to organic contaminant removal, 

is referred to as solvent extraction. 
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Effectiveness. With proper controls, minimal risks to human health and the environment would be expected 

to result from this process. Extraction should be relatively effective in achieving the removal action goals. 

A successful extraction scheme would effectively reduce the concentration of contaminants in the soil to 

less than the risk-based concentrations. Concentrated residual streams will require further treatment prior 

to disposal. 

Implementabilitv. This technology first requires excavation of targeted soils. Excavation is readily 

implementable at Site 4. Treatment would occur on site so compliance with the substantive requirements 

for a RCRA facility and monitoring of that facility are required per 40 CFR 264. Off-site treatment of the 

residual soils and extracted contaminants would require transportation and treatment permits. The 

equipment and resources necessary to extract Site 4 soils and wastes are available, and several vendors 

are capable of performing this work, 

Q&. The relative capital and O&M costs for solvent extraction are moderate. 

Conclusion. Solvent extraction is eliminated from further consideration. The relative costs and length of 

time necessary to treat contaminated materials at Site 4 through extraction do not make the mobilization 

of a solvent extraction system practicable. 

3.4.4.4 Incineration 

Incineration is a thermal oxidation process that converts organic solids, liquids, and gases to inorganic 

substances at high temperatures in the presence of oxygen. The technology uses controlled flame 

combustion in an enclosed reactor to decompose organics. Carbon and hydrogen waste components are 

converted to carbon dioxide (CO,) and water, respectively. Chlorine, if present, is mostly converted to 

hydrochloric acid (HCI). Other combustion products are also formed in smaller quantities and may include 

carbon monoxide, nitrogen oxides, and free chlorine and fluorine. Metals are not treated in incineration 

and may, in some situations, become more toxic due to a concentration effect. Incineration produces a 

solid stream from the incombustible portion of the original material, which is removed as bottom and fly ash, 

detoxified soil, and possibly other solid treatment residuals. If a wet scrubber air pollution control system 

is used, a liquid waste stream could also be generated. Depending on the original waste stream, process 

residuals/effluent may require further treatment and/or disposal. The rotary kiln incinerator is the most 

common and versatile type of incinerator that is capable of burning a broad range of gases, liquids, solids, 

and slurries. Other types of incinerators include the plasma arc pyrolysis, low-temperature, and infrared 

incinerators. Only the rotary kiln incinerator is discussed in this report. Rotary kiln incinerators can be used 

to remove volatile and some semivolatile organic compounds and moisture from a wide variety of granular, 

chunky, and semi-solid materials. Rotary kiln incineration of waste materials does not, however, remove 
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metals. The basic type of rotary kiln is a long inclined heated cylinder that is slowly rotated. Contaminated 

materials are fed into the kiln at the upper end and follow a spiral path down through the chamber as the 

kiln rotates. The tumbling facilitates solid-gas contact to promote thermal destruction of the vapors. Rotary 

kilns are often equipped with afterburners to improve combustion efficiency and flue gas scrubbers to 

control air emissions. Rotary kilns are widely used in industry as a commercially proven technology for the 

thermal destruction of wastes but have high capital and O&M costs. 

Effectiveness. Incineration is a highly proven technology and currently the best demonstrated available 

technology (BDAT) for Aroclor 1248, pesticides, and compounds such as VOCs. Incineration is capable 

of handling the volume of wastes and organic-contaminated soils at Site 4. It is a common and relatively 

reliable means of treating organic wastes in general and is the preferred technology for removal of PCBs 

from soils. Incineration should allow for the treated soils to be disposed as nonhazardous material either 

on site or off site and should also be capable of achieving the remediation goals as identified in the removal 

action objectives for organ&. Air emissions from the incinerator must be monitored closely in order to 

protect human health and the environment. 

Rotary kiln incineration is a proven reliable process for the destruction of organic compounds, such as TCE. 

However, the soil may require several passes through the incinerator to reach concentration levels 

acceptable to regulatory agencies. The rotary kiln incinerator would also require an air emission control 

system for compliance with regulatory standards. 

Implementabilitv. On-site and off-site incineration are both implementable. The equipment and resources 

necessary are available and several vendors are capable of performing this work. If incineration is 

conducted on site, compliance with state air pollution control regulations would be required. TSCA 

regulations require a trial bum for on-site activities to demonstrate destruction and removal efficiency. 

Emissions of carbon monoxide, hydrogen chloride, nitric and sulfuric oxides, and particulates would be 

controlled and monitored in compliance with air pollution regulations. If incineration is conducted off site, 

compliance with applicable transportation regulations is required. 

Rotary kiln incineration is commercially available for off-site treatment of wastes and soils contaminated 

with chlorinated hydrocarbons, such as those found at the site. However, there are only a few facilities in 

the United States that are equipped and permitted to treat soil contaminated with chlorinated hydrocarbons. 

Interstate transportation would be required to implement this option. 

Costs. The relative capital costs are high for incineration. Costs will vary based on the distance between 

the site and the permitted disposal facility. The nearest facility is in Illinois. Since the contamination is 

removed from the site permanently, there are no O&M costs. 

NAWl412\R-51-5-5-13 3-12 



Conclusion. Off-site incineration is an effective and implementable option for destroying unacceptable 

chemical concentrations present in contaminated materials. Thus, off-site incineration is retained for further 

consideration. It is not practical to install an on-site incineration system at the base since the facility is 

scheduled to be turned over to the community and there is an insufficient volume of contaminated materials 

to justify mobilization costs. 

3.4.4.5 Low-Temperature Thermal Desorption 

Low-temperature thermal desorption (LTTD) is a waste treatment process that thermally separates or 

desorbs organic contaminants from soils or solids, with subsequent treatment of the organic vapor stream 

prior to release to the atmosphere. LTTD removes and concentrates volatile and some semivolatile 

organics from a solid matrix by increasing vapor pressure and volatility. This process differs from 

incineration, which destroys organic contaminants in the soil or solids. As in the case of incineration, this 

technology does not remove metals. Typically, contaminated materials are processed through a direct-fired 

pug mill or rotary dryer drum system operating at relatively low temperatures (400°F to 7OO’F) to facilitate 

desorption of the organic contaminants into the airstream. The processing equipment includes transfer 

surfaces that are heated by circulating hot oil. The contaminated material is first screened and then heated 

for a period of 7 to 10 minutes under negative pressure to volatilize the organic compounds from the soil 

particles. An induced air flow conveys the desorbed organics through a secondary treatment system, such 

as a carbon adsorption unit, combustion afterburner, or a condenser unit. The gases produced are then 

passed through a cyclone separator, after-burner, quench tower, baghouse, and packed-bed air scrubber 

or carbon adsorber before being released to the atmosphere through a stack. 

LTTD is principally used to treat material with light to moderate concentrations of volatile petroleum 

hydrocarbons and to a lesser extent chlorinated solvents such as TCE, PCE, and 1 ,l ,l -TCA. The smallest 

commercially available thermal desorber units with emission controls for chlorinated organics have a 

approximate capacity of 7.5 tons per hour. Large-scale thermal desorption units with approximate 

capacities of 100 to 150 tons per day are also currently available. LTTD is well-demonstrated: however, 

heavy metals in soils are not removed by this technology. 

Effectiveness. Prior to being fed to the thermal desorption unit, the excavated material may be screened 

and/or shredded to remove objects larger than approximately 2 inches from the feed. The need for 

pretreatment would be evaluated during the removal design phase. Large particles may cause 

implementation problems in the thermal desorption unit such as obstruction of flow. If any large particles 

are screened from the feed, they may be stockpiled and either pulverized to produce a homogeneous feed 

to the unit or disposed. Moisture in the feed material would produce water with a low organic content and, 

if required, this residual water could be processed further. 
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Thermal desorption would be an effective process to remove organic compounds, including TCE, from soils. 

Organics removed from the feed by thermal desorption are condensed in a residual sludge that would be 

treated to destroy the organics and disposed at an authorized facility. Metals and other inorganics are not 

amenable to thermal desorption, and significant levels of these compounds may be found in the treated 

material. An air emission control system would ensure that releases from the thermal desorption system 

are in compliance with particulate and gas emission standards. 

- 

LlTD should be capable of accommodating the small volume of contaminated soils and wastes at Site 4 

that would potentially require this type of treatment. The effectiveness of LTTD is dependent primarily on 

the boiling point of the contaminant. 

Low-temperature thermal desorption for the removal of TCE from site soil is not the most efficient 

application for this technology, because of the emissions control requirements for chlorinated compounds. 

The vaporized chlorinated hydrocarbons extracted from the soil would be converted to hydrogen chloride 

vapor in the after-burner of the thermal desorber and then condensed to hydrochloric acid in the wet 

scrubber to ensure that vapor releases comply with regulatory standards. 

Implementabilitv. There are few, if any, known off-site facilities that would be able to accept these soils; 

thus, consideration of LlTD is effectively limited to on-site processes. The equipment and resources 

necessary to treat the soils on site are available, with several vendors capable of performing this work. 

Implementation of LTTD at Site 4 is impractical due to the small volume of contaminated materials involved. 

Treatability studies would be required to determine the necessary operating temperatures and holding 

times. Air emission controls would be required, and monitoring would most likely be required to ensure that 

emissions meet applicable federal and state air quality standards. A trial burn would not be required to 

implement the thermal desorption process because the waste is not incinerated. However, pilot studies 

are required as part of the pre-design investigation. 

Although LTTD has only been demonstrated in pilot scale tests to date, EPA tests have indicated that LlTD 

is an effective method to reduce organic concentrations typical of many CERCLA sites. It appears that all 

commercially available low-temperature thermal desorbers are mobile units that are transported to sites 

using front-end loaders and several semi-trailers. Power, gas, and water connections would also be 

required at the site. The mobile units are designed to treat quantities in excess of 5,000 tons, with a 

throughput range of 30 to 60 tons per hour and a system space requirement of 16,000 square feet. It is 

assumed that the mass of contaminated material at the site requiring such treatment is considerably less 

than this weight. The application of LTTD would not be readily implementable because the scale of 

remediation required is too small for the equipment available. 
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Cost. Thermal desorption is less costly than incineration because no trial burn is required, the air pollution 

control system is generally more than 10 times smaller than for an incinerator, and the thermal desorption 

process requires the addition of less supplemental heat. The relative capital and O&M costs for 

low-temperature thermal stripping are moderate. 

For remediation by LTTD units, costs would include those for system mobilization, unit rental, power, gas, 

and water at the site and system demobilization. Since the estimated mass of wastes and contaminated 

soils at the site requiring such treatment is small, this technology may not be cost effective. 

Conclusion. Thermal desorption is an innovative thermal treatment process. Furthermore, soils and wastes 

from the site could be treated by thermal desorption, and treated solids exiting the unit would contain only 

trace levels of organics. Low-temperature thermal desorption is one of EPA’s presumptive remedies for 

VOC soil contamination at NPL sites. The condensed organics in the residual sludge and ‘wastewater 

condensate could be effectively treated and disposed: however, these by-products would be considered 

hazardous wastes by the derived-from rule. However, LTTD is not considered a reasonable alternative for 

Site 4 due to the small volume of soils that would likely require treatment and is eliminated from further 

consideration. 

3.4.4.6 Stabilization 

Stabilization chemically immobilizes hazardous constituents by combining specially formulated reagents with 

the waste so that the hazardous contaminants are chemically maintained in their most immobile, or least 

toxic, form. The goal of stabilization is to reduce the solubility or chemical reactivity of a waste by altering 

the chemical state of the waste through the addition of a specific reagent mix. 

Stabilization can be implemented either in-situ or ex-situ, by mixing soils with specific types of binders 

which chemically react with and immobilize hazardous constituents in a solid matrix. The binders fall into 

two categories, inorganic and organic, and are also identified by their chemical mechanism. Stabilization 

reagent options include oxidation/reduction agents, complexing agents, or various chemical adsorbents, 

such as ion exchange resins, activated carbon, and organophilic clays. The most commonly used 

commercial binders are inorganics such as cement kiln dust, fly ash, and other materials that chemically 

react with water. These binders are typically used in combination with more specific binders (e.g., silicates, 

resins) for stabilization. 

Most commercial stabilization processes employ a certain amount of solidification to improve the physical 

characteristics of the waste material. Stabilization processes may use siliceous and aluminosilicate 
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materials together with lime, cement, gypsum, and other suitable setting agents. The solid formed by this 

process can vary from a moist, clay-like material to a hard, dry solid, similar in appearance to concrete. 

-. 

Stabilization may produce particulate and organic air emissions during excavation, mixing, and transport 

of the waste. The choice of mixing equipment influences the extent to which organic air emissions can be 

collected and controlled. Tests would be conducted to select the binder formula that would minimize the 

volatilization of organics. It is expected that the levels of organics that may be released during stabilization 

would be low and would comply with air emission and health and safety standards. Emissions captured 

during excavation, mixing, and transport may be treated by conventional air pollution control equipment, 

such as condensers or absorbers, if necessary to comply with health and safety standards. 

Debris and large particles (greater than 2 inches) in the material to be stabilized may adversely affect 

physical properties of the stabilized product. The presence of oversized objects may result in incomplete 

mixing and the product may contain areas of unblended material. It is not possible to avoid these potential 

impacts from oversized particles when stabilization is performed in-situ; however, the mixing efficiency of 

ex-situ stabilization processes could be enhanced by screening oversized objects from the materials to be 

treated. If any large particles are screened from the feed, they may be stockpiled and either pulverized 

to produce a homogeneous feed to the mixer or disposed of. 

Effectiveness. Stabilization processes, both in-situ and ex-situ, effectively immobilize metals and other 

inorganic contaminants similar to those detected at Site 4. The process effectiveness would depend on 

the contaminant composition of the material and the types of stabilization additives utilized. 

Reagent tests would be required to determine the most effective additive mixture to chemically stabilize 

contaminants in the soils at the site. Soluble silicates such as sodium and potassium silicate are generally 

more effective stabilizing agents than fly ash and blast furnace slag. Common problems with lime-fly ash 

and cement-fly ash materials relate to inhibition of cememtitious reactions. Silicates used with lime, 

cement, or other setting agents may effectively stabilize the metals detected at the site. Proprietary 

additives may be employed to increase the process effectiveness. Some leaching of contaminants from 

the stabilized product may occur. 

Implementability. Stabilization processes have been widely used and are commercially available. The 

volume of waste may be increased due to the amount of reagent added. Implementation problems may 

result at the site if large volumes of contaminated materials require stabilization. 

@sJ. The relative capital and O&M costs for stabilization are moderate. 
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Conclusion. Stabilization may be an effective process for immobilizing specific contaminants, or classes 

of contaminants found at Site 4, particularly any heavy metals detected in contaminated soils and buried 

trench wastes. In the event that heavy metal concentrations require treatment prior to disposal, off-site 

stabilization will be retained for further consideration. It is not practical to implement in-situ stabilization at 

the base since the facility is scheduled to be turned over to the community. In addition, there is an 

insufficient volume of contaminated materials to justify mobilization costs associated with the in-situ process. 

Off-site stabilization would eliminate long-term leaching problems at the site. 

3.4.5 Disposal 

3.4.5.1 Landfills 

Depending on waste characteristics for Site 4 materials, the contaminated soils and wastes may ultimately 

be disposed at an off-site landfill. Two general types of off-site landfills are considered: 

. Municipal waste landfill 

. RCRA-regulated hazardous waste landfill 

The main differences between these landfills are the administrative requirements and the degree of 

leachate control provided. These landfills are described below. Note that a residual waste landfill, as 

defined by PA Code, Article IX, Chapter 287, would not meet all ARARs because some types of buried 

wastes at Site 4 are not subject to residual waste regulations, including construction/demolitiom wastes. 

RCRA-Regulated Hazardous Waste Landfill 

Hazardous waste landfills are regulated by the landfill and post-closure requirements of RCRA 

(40 CFR 264, Subparts G and N), the Toxic Substances Control Act, and state and local laws. Among the 

requirements are foundations, double liner systems, leak detection systems, leachate collection and 

treatment systems, capping, post-closure inspections and maintenance of the landfill (30-year period), and 

post-closure groundwater monitoring (30-year period). The liner system, consisting of two layers of 

synthetic membranes, clay, or other acceptable material that meets permeability and strength requirements, 

inhibits the migration of leachate from the waste into the groundwater and surrounding soil. The cap 

system, similar in construction to the liner system, minimizes precipitation percolation, promotes surface 

water runoff, and controls volatilization of the waste. Volatilization is usually controlled by placing a gas 

interception system over and/or throughout the waste material to collect the gas and treat it, if necessary. 

The leachate collection system consists of permeable layers of sand and/or gravel or drainage nets above 
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the liner layers. The collected leachate may be stored in a tank and periodically treated, by either an on- 
-. 

site treatment system or an off-site, permitted facility. 

Municipal Waste Landfill 

A municipal waste landfill normally accepts solid waste and general refuse resulting from the construction 

or demolition of buildings and other structures, including, but not limited to, wood, plaster, metals, asphaltic 

substances, bricks, block, and unsegregated concrete. These wastes may be generated during remediation 

of the soil/sediments, if building or roadway demolition is required. Design and operating practices are 

typically similar to hazardous waste landfills; however, the permitting requirements are not nearly as 

stringent. These landfills may be used for wastes that are not classified as hazardous but may still 

significantly contaminate groundwater. Among the design and operating requirements are foundations, liner 

systems, leak detection systems, leachate collection and treatment systems, capping, post-closure 

inspection and maintenance of the landfill, and post-closure groundwater monitoring. 

Effectiveness. The results of the Site .4 investigations indicate that the levels of soil and waste 

contamination at Site 4 could be placed directly into a municipal waste landfill. Landfilling alone does not 

provide a permanent solution for the reduction of volume or contaminant toxicity. The level of organics in 

the soils is not expected to be high enough to cause liner degradation or mobility concerns. In the event 

some excavated soils require disposal in a secure hazardous waste landfill, the volume of material is 

expected to be small. 

- 

Implementability. Off-site landfilling is implementable, but on-site landfills are not, given future land use 

considerations. Off-site landfills would have to be in compliance with an appropriate permit to accept the 

contaminated materials from Site 4. Off-site facilities are available to receive these materials and accept 

the volume anticipated from the site. Equipment and resources needed to transport the soils off site are 

readily available. 

cost. The relative capital costs for landfilling are low to moderate. Off-site disposal in hazardous waste 

landfills is more expensive than disposal in municipal landfills. 

Conclusion. Off-site landfilling in municipal and hazardous waste landfills is effective and implementable 

for contaminated materials since they are permanently removed from the site. As a result, landfilling is 

retained for further consideration. Some contaminated materials may be disposed in a Class I residual 

waste landfill, particularly general refuse and industrial wastewater treatment sludge, if necessary. 

However, disposal costs are similar for both municipal and residual waste landfills. 
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3.4.5.2 Consolidation 

Consolidation is an option in which untreated soils and wastes are relocated in the same area of 

contamination from which they were excavated. 

Effectiveness. Consolidation of the soils and wastes would be considered if the risks associated with these 

materials are addressed by other actions (e.g., capping). The consolidation would occur within the same 

area of contamination and would likely take place in or near the original excavation location. Consolidation 

in combination with capping is effective when the placement of the waste reduces the potential for material 

migration or release. Consolidation and capping is an effective technique to reduce an exposure pathway 

for human contact and migration. This technique does not reduce volume or toxicity of the contaminant. 

Implementability. No permits are required for consolidation, and items such as availability of RCRA facilities 

are not applicable. The consolidation would be conducted using readily available construction equipment. 

Consolidation and capping may be constrained by existing natural and man-made features of Site 4. The 

size of Site 4 favors stockpiling any materials that may be characterized as RCRA hazardous waste. 

However, consolidation and capping would hinder unrestricted land use in the vicinity of the site. 

Cost. The relative capital costs for consolidation are minimal compared to landfilling. 

Conclusion. Consolidation by itself is not feasible as a stand-alone removal action alternative. This 

approach does not provide for long-term reduction of volume or toxicity of the contamination and might not 

be implementable due to existing site constraints regarding future land use. However, consolidation in 

combination with containment through capping offers a reliable option. Since the single synthetic cap has 

been retained (Section 3.4.3) for further consideration, consolidation by itself is eliminated. 

3.5 SITE 4 REMOVAL ACTION ALTERNATIVES 

Removal action alternatives are derived from those technology/process options that are considered viable 

based on the initial screening above. The following removal action alternatives are further evaluated below: 

. Institutional controls (Alternative 1) 

. Bulk excavation, off-site landfilling (Alternative 2) 

l Single synthetic cap (Alternative 3) 
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3.5.1 Alternative 1: Institutional Controls 

This alternative would involve deed restrictions on access to and uses of contaminated areas at Site 4, 

including excavation work. Restrictions on land development would be likely to reduce contact with any 

contaminated materials on a temporary or long-term basis. Groundwater monitoring would continue to be 

conducted as part of the OU-3 remedy to evaluate long-term groundwater quality and to ensure that plume 

concentrations would nob threaten drinking water wells near the site. In addition, monitoring would help 

determine if contaminant concentrations at Site 4 are impacting groundwater quality. 

Neighborhood communities would be kept up to date about activities at Site 4 through public meetings, 

press releases, and fact sheets. The groundwater monitoring program would use selected wells from the 

monitoring network in the vicinity of the site. 

Effectiveness. Institutional controls can be effective in reducing exposure to contaminants of concern, but 

the volume and toxicity of the contaminants would not be reduced and the migration of contaminants to 

other media would not be impeded. Institutional controls are also dependent on the ability of the 

overseeing agency to ensure compliance with the formulated deed restrictions. Institutional controls would 

not meet ARARs for contaminated soils and buried materials. 

Groundwater monitoring would be used to determine the trends in the nature and extent of contamination 

near the site but would not reduce the concentrations in groundwater. Monitoring would not provide any 

additional protection of the environment. Monitoring would allow establishment of a trend in contaminant 

levels to evaluate whether contaminant levels are increasing, decreasing, or stable. 

Many monitoring wells already exist on and downgradient of the site, and the principal costs would be 

sampling and analyses costs. Monitoring costs would depend on the number of wells to be monitored, the 

sampling frequency, and the analytical parameters. 

Implementabilitv. Designation of a regulatory agency for oversight would be required. Legal involvement 

would be needed for deed preparation and coordination with the court. 

Groundwater monitoring could be easily implemented because monitoring wells already exist and additional 

wells could be readily installed. 

Deed restrictions may interfere with future recreational activities or land uses that are planned by FLRA-BC 

at Site 4 or may interfere with timely transfer of the property from the Navy to the community. 
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@&. The estimated present-worth cost to implement this alternative is $282,000 (Appendix II). For cost 

purposes, a total of six monitoring wells near Site 4 would be sampled on a semi-annual basis for 15 years. 

Well water samples would be analyzed for full TCL organics and TAL metals (both total and dissolved). 

Appropriate quality assurance/quality control (QA/QC) samples would also be collected and a,nalyzed. 

3.5.2 Alternative 2: Bulk Excavation, Off-Site Landfilling 

This alternative involves the bulk excavation of contaminated soils and wastes at Site 4. Alternative 2 

would apply to all buried materials containing contaminant concentrations greater than the removal action 

goals. The soils and wastes would be loaded into licensed/permitted trucks and transported to a municipal 

waste landfill. The area excavated would be backfilled with clean soil, contoured to the pre-construction 

grade, and revegetated. 

For this alternative, the cover soil in the vicinity of the buried trenches would be delineated for excavation. 

Excavation activities would be carried out following the procedures and monitoring requirements of a site- 

specific health and safety plan. Once the surrounding top soil layer has been excavated, the buried soils 

and wastes would be removed from the ground in accordance with the monitoring and handling guidelines 

of the site safety plan. The cover material from each trench would be stockpiled at an unlined staging 

area or to one side of the trench and reused as cover or fill material. This material would be subject to 

confirmation sampling at a frequency in accordance with the removal action work plan. Cover material that 

does not meet the removal action clean-up goals would be disposed at a municipal waste landfill. 

The buried soils and wastes within each trench would be characterized through sampling. They would then 

be sorted based on field observations, field instrument readings, and analytical results. The contents of 

the trench would be analyzed for appropriate parameters (e.g., TCL organics, TAL metals, ‘TCLP) as 

necessary. Soils adjacent to each trench that appear to be stained or that contain unacceptable 

contaminant concentrations would also be excavated, characterized, and disposed, if necessary. 

Excavated wastes would be conveyed to a designated staging area (or areas) and stockpiled on 

polyethylene liner(s). The liner itself would be covered by at least 1 foot of clean fill. A reinforced plastic 

sheet would be placed over the excavated wastes as a cover for staged materials. Adequate vapor 

suppressant foam or water spray and polyethylene sheeting would be used to control VOCs and dust to 

the level established by the local air quality management agency. 

Once the excavated wastes are removed from a trench, the trench would be backfilled using the clean 

cover soil from the top of each trench as available. Confirmation sampling would be conducted to assure 

removal action goals are met. The frequency of this sampling, as well as the parameters to be tested for, 

would be developed during the removal design work. Additional clean fill would be obtained from other 

construction activities at the base (e.g., OU-1 and OU-3 remedial actions) or from off-base sources. 
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Based on the sampling results, the excavated wastes would be sent to the established truck loading area. 

A truck decontamination pad would be required for this operation. The excavated wastes would be 

transported off site and disposed at an appropriate off-site municipal waste landfill, in compliance with the 

CERCLA Off-Site Policy and other state regulations. Under this removal action alternative, the excavated 

wastes would generally not be treated. 

In the event some wastes could not be disposed in a municipal waste landfill due to waste characteristics, 

these wastes would be sent to a hazardous waste landfill or treated using appropriate technology prior to 

disposal. For organic contaminants, incineration would be the most likely option for treatment; for 

inorganics, stabilization would be the preferred option. 

Alternative 2 asstimds that contaminated soils and wastes at Site 4 are not identified as a RCRA hazardous 

waste through TCLP testing to determine toxicity. If any materials contain spent halogenated solvents at 

concentrations of 10 percent or more by volume, they are classified as a listed hazardous waste under EPA 

Hazardous Waste Categories FOOl or FO02. It is assumed that these materials would be transported off 

site and then disposed at Chemical Waste Management’s hazardous waste landfill located in Model City, 

New York, approximately 300 miles from the site. Given the high cost of incineration, it is more cost 

effective to transport RCRA hazardous waste to an appropriate permitted facility than to treat this waste. 

Alternative 2 further assumes that non-hazardous contaminated soils and wastes will be transported off site 

and disposed of at a nearby municipal waste landfill. Several municipal-waste landfills are located within 

100 miles of the site, one of these being Tullytown Resource Recovery Landfill, Tullytown, Pennsylvania, 

approximately 25 miles from the site. Some non-hazardous materials could be transported to a residual 

waste landfill. 

Effectiveness. This alternative would effectively eliminate the risks presented by the contamination at 

Site 4. Sampling of the soils remaining after excavation would provide clear validation that site clean-up 

goals have been met. Disposal of contaminated soils and wastes in a landfill operating in compliance with 

all applicable permits affords sufficient protection to public health and the environment. This alternative 

does not result in the reduction of volume or toxicity of the contaminated soils or wastes. 

Implementability. This alternative is highly implementable. Bulk excavation and transportation employ 

commonly available equipment, and there are permitted landfills with capacity to accept the volumes of 

contaminated soils and wastes anticipated at Site 4. Respiratory protection might be required to protect 

workers from airborne contaminants during excavation. 
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The topography and location of the site would not indicate the need for major site preparation. Standard 

erosion and sediment control measures would be required. Residual waste from equipment 

decontamination would be collected and sent off site for treatment and disposal. 

There are no significant administrative issues associated with implementing this alternative. 

Cost. The estimated cost to implement this alternative for 12,800 tons of contaminated materials is 

$1,218,832 (Appendix D). This cost assumes that all contaminated material will be sent to a municipal 

waste landfill or an appropriate residual waste landfill. In addition, it is assumed that the 

overlying each trench will also be disposed of, although additional sampling and analysis 

assumption. 

3.5.3 Alternative 3: Sinqle Synthetic Cap 

existing topsoil 

may refute this 

This alternative involves the installation of a single synthetic barrier cap over contaminated soils and wastes 

within the eight trenches at Site 4 to restrict access and reduce infiltration of precipitation into these 

materials A single synthetic cap would be installed as opposed to a multi-layered cap since their 

effectiveness is similar. The cap would use a 40-millimeter synthetic liner and natural soils to construct a 

barrier over the Site 4 trenches and the surrounding area of the trenches. The soil layers would consist 

of 2 feet of top soil and clean fill. The synthetic liner would be sandwiched by a top and bottom layer of 

geotextile material. The cap would cover the entire Site 4 area, which is approximately 4 acres. 

Groundwater monitoring will continue to be conducted to evaluate long-term groundwater quality and to 

ensure that any buried soils and wastes would not threaten additional drinking water wells near the site. 

The groundwater monitoring program would use selected wells from the existing monitoring network in the 

vicinity of the site. 

Surface grading would be used in conjunction with capping and vegetation to reshape the land surface, 

minimize erosion and infiltration through marshy areas at the site, reduce runoff velocities, and roughen 

and loosen soils in preparation for vegetation. The topography and existing slope of Site 4 favor minimal 

slope grading. Grading to a slope of about 2 percent would be needed. Other measures (e.g., bales of 

hay, sediment control fences) would be carried out as needed to reduce erosion and infiltration. 

Effectiveness. Capping combined with surface controls and monitoring would effectively reduce risk to 

human health by providing a barrier between waste and contaminated soils and potential receptors, thus 

significantly limiting fugitive dust emissions and dermal contact with contaminated soils. Capping would 

not address existing contamination and would not reduce the volume or toxicity of the contamination. 

During capping and grading operations, fugitive dust emissions would have to be controlled to minimize 

effects on human health and the environment. The cap would be effective in limiting the vertical infiltration 
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of water into the site. The thickness of the soil layers would also help to prevent punctures and tears. In 

conjunction with long-term groundwater monitoring, capping offers a reliable option for addressing 

contaminated materials at Site 4. 

Site capping and grading would require procurement of a subcontractor(s). Groundwater monitoring would 

be part of OU-3, readily implementable, and would be performed in accordance with a site-specific health 

and safety plan to limit on-site worker exposure to any potential contaminants at the site. Designation of 

a regulatory agency for oversight would also be required. 

Groundwater monitoring would not reduce the volume and toxicity of the contaminants and the possible 

migration of contaminants to other media would not be impeded. The effectiveness of this institutional 

control would be dependent on the ability of the overseeing agency to ensure compliance. Monitoring 

would not meet ARARs for contaminated soils and buried materials. 

Implementability. This type of cap is easier to construct than a multi-layered cap. Seaming is an important 

consideration when installing synthetic membranes. The topography at Site 4 makes capping technically 

feasible. A variety of proven construction methods and materials is available, including native soils and 

synthetic membranes. Some earthwork would be required to achieve proper slopes for surface water 

runoff control. Construction methods involved in capping can be conducted by many contractors. 

Capping at Site 4 may interfere with future structures and activities that are planned by FLRA-BC at Site 

4 or may interfere with timely transfer of the property from the Navy to the community. Surface water runoff 

from the cap would be subject to PADER requirements. Other administrative requirements include the 

need for erosion and sediment control plans prior to construction Deed restrictions may be required in 

conjunction with capping in order to limit the future usage of the capped area. A single synthetic cap is 

readily implementable. 

cost. The present-worth cost for a single synthetic cap is estimated to be $1,424,000. The capital cost 

for groundwater monitoring is estimated to be $0 because new monitoring wells would not be installed. 

Annual costs ($26,000) for groundwater monitoring would be dependent upon the number and frequency 

of sampling events; it is assumed that six wells would be sampled on a semi-annual basis for 15 years and 

that well water samples would be analyzed for full TCL organics and TAL metals. The estimated capital 

cost for constructing a cap over approximately 4 acres would be $1 ,118,827. The present-worth O&M costs 

for maintenance of the cap would be $307,000 over a 15year period. A detailed breakdown of costs is 

presented in Appendix D. 
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4.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

4.1 INTRODUCTION 

This section describes the relative merits of the removal action alternatives for Site 4. The relative 

performance of each alternative is presented in relation to the three evaluation criteria: effectiveness, 

implementability, and cost. The purpose of this comparison is to highlight the differences in the alternatives 

in order to support the selection of a preferred alternative. 

4.2 COMPARISON OF SITE 4 ALTERNATIVES 

Three alternatives are under consideration for the removal of an estimated 12,800 tons of contaminated 

soils and wastes at Site 4: 

. Alternative 1: Institutional controls 

. Alternative 2: Bulk excavation, off-site landfilling 

. Alternative 3: Single synthetic cap 

4.2.1 Effectiveness 
M--. 

Institutional controls can be effective in reducing the potential exposure of humans to the contaminants, 

but the volume and toxicity of the contaminants would not be reduced and the possible migration of 

contaminants to groundwater and surface water would not be impeded. The effectiveness of these controls 

would be dependent on the ability of the overseeing agency to ensure compliance. Institutional controls 

would not meet ARARs or TBCs for contaminated media, including those pertaining to the existing Site 4 

landfill (e.g., PA Code, Article IX, Chapter 287). 

Landfilling does not achieve any reduction of waste volume or toxicity; landfilling merely provides controls 

to prevent public and environmental exposure to the contaminants. Each alternative has varying 

effectiveness in meeting the clean-up goals necessary to protect public health and the environment. 

Adequate controls and methods are available to limit public and worker exposure during excavation, 

transportation, and handling of the wastes. Alternative 2 would be able to meet the requirements of all 

ARARs, but the other alternatives would not. 

Capping combined with surface controls and monitoring would effectively reduce risks to human health and 

the environment by providing a barrier between contaminated materials and potential receptors, thus 

significantly limiting fugitive dust emissions and dermal contact with contaminated soils. Capping would 

not address existing contamination and would not reduce the volume or toxicity of the contamination. 
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4.2.2 Implementability 

Each alternative is technically feasible. Availability of contractors and equipment for excavation and 

transportation is sufficient for the volumes anticipated. There are also sufficient municipal waste landfills 

with capacity to accept the waste. Verification that these facilities are operating in compliance with their 

permits is required prior to shipment of wastes. Landfills that are not in compliance with their permits 

cannot be considered. 

The small areal extent of contaminated materials estimated at Site 4 makes capping technically feasible. 

Construction methods involved in capping can be conducted by many contractors. However, capping at 

Site 4 may interfere with future land re-use planning and with timely transfer of the property from the Navy 

to the community. Deed restrictions (e.g., no digging at Site 4) may be required in order to limit the future 

usage of the area. 

4.2.3 cost 

Cost estimates for the three alternatives are as follows: 

. Institutional controls ..................................... $282,000 

. Bulk excavation, off-site landfilling ........................... $1,218,832 

l Single synthetic cap ..................................... $1,424,000 

The primary cost of Alternatives 2 and 3 is in direct capital costs. There are no O&M costs associated with 

the landfill alternative. 

The capital cost for a single synthetic cap is high. The capital cost for groundwater monitoring is estimated 

to be $0 because new monitoring wells would not be installed. Costs for groundwater monitoring would 

be dependent upon the number and frequency of sampling events. The total annual cost for groundwater 

monitoring under Alternatives 1 and 3 is estimated to be $26,000. 
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5.0 RECOMMENDED ACTION 

Excavation and off-site landfilling without treatment at a municipal waste landfill are recommended by the 

Navy. Landfilling is a cost-effective alternative for addressing the buried soils and wastes at Site 4. 

Municipal waste landfills are engineered landfills that provide controls for protecting human health and the 

environment. 

I 

’ Appendix F provides a draft action memorandum for the recommended removal action. 

.,. 
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6.0 COMMUNITY RELATIONS 

6.1 INTRODUCTION 

Public participation is an important part of the IR Program at NAWC Warminster. This section describes 

the community involvement activities that NAWC Warminster will conduct to inform residents about removal 

action activities and provide opportunities for residents to take part in the decision-making process. 

IRP activities conform to the same federal and state laws, regulations, and guidelines developed for the 

federal Superfund program. The Superfund Amendments and Reauthorization Act of 1986 (SARA) requires 

that IR Programs implemented at federal facilities meet Superfund requirements. 

The activities described in the following sections were developed to meet information needs expressed by 

residents during interviews conducted for the Community Relations Plan and to fulfill community 

involvement requirements of the NCP and SARA. A revised Community Relations Plan (HNIJS, 1994c) 

for NAWC Warminster environmental restoration activities was prepared in March 1994 and is available 

for review from the two public information repositories (see Section 6.3). 

,- 6.2 POINT-OF-CONTACT 

The Base Commander has designated David Polish as the primary contact person for general inquiries at 

NAWC Warminster concerning environmental restoration activities. Mr. Polish will be identified in news 

releases, public notices, and material placed in the Administrative Record. All requests for information will 

be referred to him. He can be reached at (215) 441-3067. 

6.3 PUBLIC INFORMATION REPOSITORIES 

Two information repositories are maintained near the base: 

. NAWC Warrninster Environmental Programs Office 

Jacksonville Road (Building 3) 

Warminster, Pennsylvania 18974 

(215) 441-7118 

Hours: Monday - Friday, 9 a.m - 4 p.m. 
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. Bucks County Library 

150 South Pine Street 

Doylestown, Pennsylvania 18901 

(215) 348-9081 

Hours: Monday - Thursday, 9 a.m - 9 p.m. 

Friday, 9 a.m. - 6 p.m. 

Saturday, 9 a.m. - 5 p.m. 

The information repositories contain general IR information, final technical reports, and community relations 

materials pertaining to environmental activities at NAWC Warminster. They are updated as necessary with 

the most current information about site activities. Both repositories contain the same file documents. 

6.4 ADMINISTRATIVE RECORD 

The Administrative Record is a file of documents, letters, and other correspondence that form the basis of 

official decisions made during the IRP. This file is available for public review at both information 

repositories. Citizens can review the Administrative Record documents at the Bucks County Library or at 

the base. Any citizen wishing to view the Administrative Record at the base should contact Frank Kurdziel, 

Environmental Programs Office, Monday through Friday at (215) 441-7118. 

6.5 PUBLIC COMMENT PERIOD 

A 30-day public comment period will be conducted upon completion of the EUCA for Site 4 to enable 

citizens to review and comment on the proposed plan of action. The document will be available at the 

information repositories. Comments may be written and mailed to 

Mr. David Polish 

NAWC Warminster (Code 041) 

Jacksonville Road 

Warminster, Pennsylvania 18974-5000 

6.6 PUBLIC NOTICES 

At the completion of the EUCA, a public notice and a display advertisement in local newspapers will 

announce the proposed removal action alternative, dates of the public comment period, addresses of the 

information repositories where copies can be reviewed, and the address where comments can be 

submitted. A telephone number and address of the public affairs point-of-contact also will be provided. 
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6.7 PUBLIC MEETING 

Public comments will be received by the NAWC Warminster Public Affairs Office and reviewed by the Navy 

environmental officials. During the public comment period for the EUCA, a meeting with the general public 

may be held to inform citizens of project status and to solicit questions, comments, and suggestions. The 

Public Affairs Office will determine if such a meeting is needed based on the number of comments and the 

level of community interest. The public meeting will be held at a convenient location, such as a local school 

or township office, where the proposed Site 4 removal action plan will be discussed. A court reporter will 

make a verbatim transcript of the public meeting proceedings. The transcript will be made available for 

public review. If a public meeting will be held, it will be advertised in the Intelligencer, &ks County 

Courier Times, and Philadelphia Inquirer. 

6.8 RESPONSIVENESS SUMMARY 

NAWC Warminster will prepare a summary of the wriien and oral comments made during the comment 

period and public meeting and of the responses to those comments. This Responsiveness Summary will 

be issued by the Navy as an attachment to the Action Memorandum. The Action Memorandum will 

document the need for a removal action, identify the selected removal action alternative, and (explain the 

rationale for the removal. 

The Responsiveness Summary will discuss how the public’s comments, suggestions, and questions were 

considered by the Navy in selecting the removal action alternative. If public input results in significant 

changes to the proposed plan of action, a second public comment period may be conducted. 

6.9 PUBLIC BRIEFINGS 

The Navy may, as needed, conduct public briefings to discuss environmental activities at the base and 

proposed response action plans. Public briefings will provide community leaders and other interested 

citizens with an opportunity to meet in an informal atmosphere to obtain up-to-date information about 

response action activities at the base. In addition, other briefings may be held in nearby communities for 

meetings with homeowners’ associations, Chambers of Commerce, environmental organizations, and other 

community organizations. 

6.10 FACT SHEETS 

As necessary, fact sheets will be prepared before the public comment period and when the removal action 

design plan is completed. The fact sheets will provide a brief summary of progress and activities of the 
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IR Program. Fact sheets will be filed in the Administrative Record documents and distributed to residents 
-- 

and other interested parties on the NAWC Warminster mailing list. 

6.1 I MAILING LIST 

NAWC Warminster keeps a mailing list of names and addresses of individuals interested in receiving 

information about IR Program activities at the base. The list has been compiled with input from the Base 

Public Affairs office; federal, state, and local regulators, and local elected and appointed officials. In 

accordance with the Federal Privacy Act, addresses of private citizens will be maintained at NAWC 

Warminster and will be kept confidential. 
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TABLE A-l 
SITE 4 TEST PIT/SUBSURFACE SOIL SAMPLING SUMMARY 

NAWC WARMINSTER 

TEST PIT 
I 

SAMPLE 
I 

SIDEWALL OR 
NUMBER NUMBER BUCKET/DEPTH I 

ANALYSIS 

4-TP-07 

4-TP-07 

W-SB-04-01 

W-SB-04-02 

Bucketl3.5’ 

SidewalV3.5 

TCL VOC, TCL SVOC, TAL metals, 
cyanide, TCL pesticides, and PCBs 

” 

4-TP-13 

4-TP-13 

4-TP-12 

4-TP-12 

4-TP-12 

4-TP-12 

4-TP-02 

W-SB-O4-03 BucketI3.0’ II 

W-SB-04-04 SidewalV5.0’ II 

W-SB-04-05 BucketI3.0’ I, 

W-SB-04-06 SidewalV3.0’ ” 

W-SB-04-30 SidewalV3.0 Blind duplicate of W-SB-04-06 

W-SB-04-31 Bucket/3.0’ Blind duplicate of W-SB-04-06 

W-SB-04-07 BucketI3.0’ TCL VOC, TCL SVOC, TAL metals, 
cyanide, TCL pesticides, and PCBs 

I 
4-TP-02 1 W-SB-04-08 1 SidewalV3.5 to 4.0’ 1 ” 

4-TP-05 1 W-SB-04-09 1 BucketI4.0’ I 
II 

4-TP-05 

4-TP-17 

4-TP-17 

4-TP-20 

w-se-04-10 

W-SB-04-11 

W-SB-04-12 

w-SB-04-13 

SidewalV4.5’ 

BuckeV3.5’ 

SidewalV3.5’ 

BuckeV3.5’ to 4.0’ 

4-TP-20 1 W-SB-04-14 1 SidewalV3.5 1 TCL VOC, TCL SVOC, TAL metals. 
cyanide, TCL pesticid& and PCS4 

4-TP-23 W-SB-04-15 BuckeV2.5’ to 30’ ” 

4-TP-23 1 W-SB-04-16 I SidewalV2.5’ to 3.0’ I II 
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TABLE A-l (continued) 
SITE 4 TEST PIT/SUBSURFACE SOIL SAMPLING SUMMARY 
NAWC WARMINSTER 
PAGE 2 OF 2 

- 

TEST PIT SAMPLE SIDEWALL OR ANALYSIS 
NUMBER NUMBER BUCKETIDEPTH 

4-TP-BG-01 W-SB-OC17 BucketI3.0 TCL VOC, TCL SVOC, TAL metals, 
cyanide, TCL pesticides, and PCBs 

4-TP-BG-01 W-SB-04-18 SidewalV3.0 I, 

4-TP-BG-02 W-SB-04-19 Bucket/2.5 to 3.0’ 4, 

4-TP-BG-02 W-SB-04-20 SidewalV2.5’ to 3.0’ (8 

4-TP-BG-03 W-SB-04-21 BucketI3.5 ” 

4-TP-BG-03 W-SB-04-22 SidewalV3.5’ to 4.0’ II 

4-TP-26 W-SB-04-23 Bucketi3.5’ to 4.0’ II 

4-TP-26 W-SB-04-24 SidewalV3.5’ to 4.0’ II 

4-TP-26 W-SB-04-32 SidewalU3.5’ to 40’ Blind duplicate of W-SB-04-24 
- 
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.'..-. Halliburton NUS 
-;CORPORATION 

““3 Old Eagle School Road, Suite 415 z Wavne, P.A 19087-1710 

(610) 9714900 
FAX: (6101971-9715 

HNPH/Sl-3-5-34 

March 13, 1995 

Project Number 1412 

Mr. Lonnie Monaco 
Naval Facilities Engineering Command (NAVFACENGCOM) 
Northern Division 
Environmental Contracts Branch, Mail Stop No. 82 
10 Industrial Highway 
Lester, Pennsylvania 19113 

Reference: CLEAN Contract No. N62472-90-D-1298 
Contract Task Order (CTO) No. 159 

Subject: Preliminary Geophysical Survey Results for Site 4 
Phase III Remedial Investigation/Feasibility Study (RI/FS) 
Naval Air Warfare Center (NAWC) Warminster. Pennsylvania 

Dear Mr. Monaco: 

This letter updates the status of Halliburton NUS Corporation (HNUS) efforts with regard to geophysical 
survey work for Site 4 at NAWC Warminster. The scope of the geophysical survey for Site 4 was 
intended to help focus subsequent soil gas survey and test pit excavation work in this area. HNUS has 
performed a technical evaluation of the Site 4 geophysical survey results to meet this objective. The 
enclosures highlight our significant geophysical survey findings. A more detailed evaluation will be 
provided in the draft Site 4 engineering evaluation/cost analysis (EUCA) report scheduled for submittal 
later this year. 

The survey for Site 4 was laid out and performed as specified in the field sampling plan for the Site 4 
EEKA dated January 18, 1995. The survey also included additional/expanded profile lines as requested 
by the United States Environmental Protection Agency (EPA) in a facsimile received by the Navy on 
February 28,199s. HNUS added one additional north-south profile line at the eastern end of Site 4 and 
two additional east-west profile lines to improve the coverage of all potential anomalies. 

Preliminary geophysical survey results for Site 4 are contained in Enclosure 1. A map showing the 
layout and results of the EM survey, and plots of the individual profile lines with labeled anomalies are 
contained in Enclosure 2. 

A f-klliburton Companv 



c-51 -3-s-34 
Mr. Lonnie Monaco 
Naval Facilities Engineering Command (NAVFACENGCOM) 
March 13,199s - Page 2 

Copies of this letter and the enclosures are being provided to NAWC Warminster and EPA officials. 
Please contact Jeff Orient or me if you have any questions or comments. 

Sincerely, 

Neil Teamemon 
Assistant Project Manager 

ANT&b 

Attachment 

c: Raymond Mannella (NAVFACENGCOM) 
Thomas Ames (NAWC Warminster) 
Darius Ostrauskas (EPA Region Ill) 
Jeffrey Orient (Halliburton NUS) 
Michael Turco (Hallibutton NUS) 
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ENCLOSURE 1 

PRELIMINARY GEOPHYSICAL SURVEY RESULTS FOR SITE 4, 

Sources of Cultural Interference 

. A subsurface electric line was detected in the southern comer of the Site 4 survey area. This 
electric line is depicted on NAWC Warminster utility maps, and one surface indication was 
observed to pinpoint the line’s location. This line does not interfere with the delineation of 
potential Site 4 trench locations. 

. A suspected subsurface utility line occurs in the southern comer of the Site 4 survey area 
approximately parallel and 60 to 80 feet north of the subsurface electric line. This suspected line 
is not shown on NAWC Warminster utility maps. The EM signature and feature orientation are 
consistent with a buried utility line source. The suspected line does not interfere with the 
delineation of potential Site 4 trench locations. 

. A reinforced concrete pipeline runs north-south across the eastern comer of the Site 4 survey area 
a few feet below the ground surface. This line is shown on NAWC Warminster utility maps. The 
line’s location is evident from field observations. 

. A suspected subsurface utility line runs along the southern edge of the Patrol Road across the 
entire survey area. This line is not shown on NAWC Warminster utility maps. The EM signature 
and feature orientation are consistent with a buried utility line source. This feature strongly 
interferes with the delineation of .the eastern end of several of the suspected Site 4 trench 
locations. 

. The base perimeter fence runs parallel to and 20 to 25 feet north of the Patrol Road acmss the 
entire survey area. Interference from the fence precludes establishing background conditions 
north of the Patrol Road. 

l A steel stormwater drainage culvert beneath the Patrol Road acts as a source of interference 
along the northernmost portion of north-south profile line 00. 

Results and Findinas 

. Field observations indicate the presence of 8 buried trenches. The most wmmon indications are 
surface depressions occurring in linear patterns along the suspected trench areas. The locations 
of the suspected trenches are as marked by EM axial profile lines SD-O through SD-7 (SD = 
surface depression). 

. Construction debris (e.g., reinforced concrete and roofing material) are exposed at several 
locations along SD-O (aerial photo feature TRlO from the EPIC analysis). 

. Subtle variations in vegetative wver also correspond with the suspected trench locations. 

. Ponded water with an oily sheen was observed at one surface depression location along SD-l. 

. EM anomalies (quadrature, inphase, or both) are observed more than 80 percent of the time 
where north-south profile lines cross a suspected trench location based on field observations 
(map, Enclosure 2). 

. The western ends of all suspected Site 4 trenches are clearly indicated by southeast-northwest 
profile lines. 

c-515-3-34 AI-T1 
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ENCLOSURE 1 

PRELIMINARY GEOPHYSICAL SURVEY RESULTS FOR SITE 4 

Results and Findinas (continued) 

The eastern ends of suspected Site 4 trenches are clearly indicated on only two southeast- 
northwest profile lines, SD-O and SD-l. 

Suspected trench locations typically have lower terrain conductivity values than surrounding 
materials; the in-phase readings may be lower or higher than the surrounding materials. 

The trench fill materials are heterogeneous and highly variable: these findings are supported most 
clearly along the axial profile lines. 

Significant accumulations of metallic objects were indicated at several locations, most notably 
along SD-O and SD-l. 

The eastern ends of suspected trenches atong SD-2 through SD-7 are obscured by interference 
from a buried utility along Patml Road (or other unknown sources of interference). 

The results of the EM survey could not be used to determine if suspected trenches extend. 
beneath Patrol Road. 

No major anomalies were identified that are not related to suspected or known utilities or to 
suspected trench locations. 

There is a strong backgmud geologic terrain conductivity gradient fmm lower to higher values, 
south to north, in the western portion of Site 4. 

Recommendations 

(1) HNUS should contact NAWC Warminster representatives to determine the nature of suspected 
utilities not shown on available maps, but noted during the Site 4 geophysical survey. 

(2) The Navy should consider additional north-south profiles based on 25foot spacing in the northern 
portion of the Site 4 survey area, profile numbers 225 to 625, to help delineate the eastern ends of 
suspected trenches in this area (SD-2 through SD-7). 

(3) No further EM survey work other than Recommendation 2 is required in the vicinity of Site 4. 

(4) The soil gas survey area should cover the probable trench areas identified by the EM survey. 
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ENCLOSURE 2 

PRELIMINARY GEOPHYSICAL SURVEY RESULTS FOR SITE 4 

MAP AND PROFILE LINE PLOTS 
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TABLE C-l 
SITE 4 ANALYTICAL RESULTS FOR METALS IN SUBSURFACE SOILS (ma/kg) 

PHASE 3.1995 
NAWC WARMINSTER, PENNSYLVANIA 

U= NONDETECTED RESULT 
UL = NONDETECTED RESULT IS CONSIDERED BIASED LOW 
B = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. FALSE POSITIVES) 
L = POSITIVE RESULT IS CONSIDERED BIASED LOW 
K = POSITIVE RESULT IS CONSIDERED BIASED HIGH 

’ = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 

METSB.XLS 7/26/95 1:36 PM 



TABLE C-l (CONTINUED) 
SITE 4 ANALYTICAL RESULTS FOR METALS IN SUBSURFACE SOILS (mgkg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

19.L , 11.4 

1 

, 

IESIUM 1890 1 2070 1 2252 
I 

, 
487 I 411 I 

SlUM I 608 B I 
Y., , 

693 R I 73A F\ I *cc * I 494 R 1 

I “.,L ” , 

)IUM 84.8 B 1 

.-.-... ““., YY., , 
I a01 I 307 I 

II 
--. . e.V.8 

1.1 u I 13 II I 

U= NONDETECTED RESULT 
B = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. FALSE POSITIVES) 

METSBB.XLS 7/26/95 1:36 PM 



TABLE C-2 
SITE 4 ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SUBSURFACE SOIL (uglkg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

U = NONDETECTED RESULT 
J = ESTIMATED POSITIVE RESULTS 
E = ESTIMATED VALUE WHERE RESULT IS OVER THE CALIBRATION RANGE 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
l * ONLY COMPOUNDS WITH DETECTIONS ARE SHOWN 

SVOSB.XLS 7/26/95 135 PM 



TABLE C-2 (CONTINUED) 
SITE 4 ANALYTICAL RESULTS FOR SVOCS IN SUBSURFACE SOIL (uglkg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

: 
‘ACHLOROPHENOL C 

u, 

YLPHTHALATE 400 u 400 u 1 31 
RANTHENE 400 u A0l-l II I 

AZOLE 400 u 
NE 400 u 
‘AIANTHRACENE Ann II 

11.. - ” 

QFLUORANTHENE I Ann iI I Ann II I A 

U = NONO 
J = ESTIM 

lETECTED RESULT 
ATED POSITIVE RESULTS 

* ONLY COMPOUNDS WlTH DETECTIONS ARE SHOWN 

SVOSBB.XLS 7/26/95 1:35 PM 
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TABLE C-3 (CONTINUED) 
SITE 4 - RESULTS FOR VOCS IN SUBSURFACE SOIL (uglkg) 

PHASE 9.1995 
NAWC WARMINSTER, PENNSYLVANIA 

U= NONDETECTED RESULT 
J = ESTIMATED POSITIVE RESULTS 
BJ = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. ESTIMATED FALSE POSITIVES) 

l * ONLY COMPOUND WITH DETECTIONS ARE SHOWN 

VOASBEXLS 7/26/95 1:35 PM 



TABLE C-4 
SITE 4 ANALYTICAL RESULTS FOR PESTICIDES AND PCBS IN SUBSURFACE SOILS @g/kg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

U = NONDETECTED RESULT 
P = PERCENT D!FFERENCE IN RESULTS ON TWO GC COLUMNS EXHIBITED IMPRECISION 
0 = DILUTED 
J = ESTIMATED POSITIVE VALUE 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
l l ONLY COMPOUNDS WITH DETECTIONS ARE SHOWN 

,,,. : 

PESSB.XLS 7/26/95 1:36 PM 
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TABLE C-6 
SITE 4 ANALYTICAL RESULTS FOR METALS IN SURFACE SOILS (mglkg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

- 
-.. - . . . -- ,.- - ..” - 

4.5 4- 3.9 4.7 2.05 3.8 3.4 4.6 3.8 4.8 
45.8 116 45.5 64.8 24.75 57.6 62.7 69.1 46.7 79.1 
0.78 0.83 0.77 0.79 0.515 0.76 0.67 0.98 0.64 1 
0.27 U 0.24 Ll n.2.5 LJ n77 II 0.26 U 0.32 U 0.28 U 0.3 u 0.46 0.27 U 

17nl-l 989 728 817 674 2055 
Afi 18.9 21.9 22.7 18.9 

7* Ra 6.9 9.05 
c, P7 I 

s .Y Y.” 

10.4 1 12.3 1 “8 , “.I 
I imnn I %mnn II 

QUALIFIEfw 

0.05 
10.1 
851 

0.36 
0.36 
56.2 
0.45 

T 

U= NONDETECTED RESULT 
B = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. FALSE POSITIVES) 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 

METSS.XLS 7126195 I:37 PM 



TABLE C-6 (CONTINUED) 
SITE 4 ANALYTICAL RESULTS FOR METALS IN SURFACE SOILS (mglkg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

-- 
4.7 1 2.9 I 

..- - ..- - 
3.6 I 37 I 37 I L, I II 

58.1 1 62 
0.e 
0.2 
1081 

..c. 7 IL.3 Y 
6.9 1s.; , 

0.L 
6.5 ..-.a , I 

/ 17000 21700 21100 25400 
.l a 12.7 170 4c a 

2340 1750 25”” , u. 
291 !XlA 711 I 

-.- .a.- I”.” I I.& 
_̂  ̂ . 

- 1420 I 1120 ! 0.41 617 0.34 813 

. .- 
I 539 B u 

0.39 u 
1230 l-idlll 1 nan,,, n-n 647 I, . 1 

0.37 u 03A I1 I-IRCI II 

.-- 

:r 

XT-II 
I 

.74.9 B I -‘- . - I 
I 

iii-; ;; 1 
0.4 u 1 

RllA R 
0.39 u 1 

*L?r:a i .l,. I3 I 

V.-v ” “..lJ ” , “.JJ ” 0.36 u 0.37 u 
0.39 u 0.36 U 0.37 u 

I 
i% II I 

I 
i.4; ij I 'i:i i i 

67.8 B 113 B 81.2 B 
0.49 u 

311 a I QPCI I 
0.45 u 0.46 u 

tin I .-.-a n ^^_ . -_ 
-. .- - 

25 1 22.3 I _w.w . rzu.a . --._ ,, . 
-- 

,a n 
e, .Y 

. 34.9 1 30.1 25 
.3 1 24.5 I 1 1 1 

1 28 
26.9 41 26.4 ,911 34.3 

I.6 ” , 
.I”,, 26.2 . 
I.4 ” , 

11 I.. 1 

1.: I.1 ” I 
,,I,, 1 

QUALIFIERS I., ” , .c)ll. 
I.6 ” , 

A 1 II. 
I.1 v 1 

_^.. . 
l.ZU I 1.2 u 

U= NONDETECTED RESULT 
B = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. FALSE POSITIVES) 

METSSB.XLS 7/26/95 1:37 PM 



TABLE C-6 
ANALYTICAL RESULTS FOR METALS IN BACKGROUND SURFACE SOILS (mglkg) 

PHASE 3 - 1996 
NAWC WARMINSTER, PENNSYLVANIA 

ll&ii~~ .- f .._... --.- -... 14 II 
RQB 1 9.3 B 1 7.9 B 1 10.7 1 

s-6.” 8.78: Id.0 ,,,i 8zV.L ,.,! a’: ! 

c I 

..- - ..- - 
0 23800 20900 28800 21900 15300 

I 10 9.25 9.6 11.3 11.3 11.8 “.. *.. 
0 2920 

, 
2500 3080 2870 1wn ia1n I 3tan I 

5 343.5 217 319 573 . 
IU 0.05 u 0.05 u 0.05 IJ 0 05 IJ n 

--AI iIUM 
..- . ..” .“., Y 

816 B I I 795 B 1 983 B 1 921 B 1 1240 ... 1 RRO .- R I 1 

0.76 u 0.77 u I 0.87 u I OR1 II I n83 II I 

_.__ - 

IVANADIUM II 
. . . - . - , . w , ..& ” , V.” 

32.3 I 358 I RR3 I RnA 1 A3R I 711 I 

U= NONDETECTED RESULT 
B = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. FALSE POSITIVES) 
I II = ~~~M~FTEPTE~ DECI II T IC rnktctncmm m~ccn I ncm 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 

I 

METSSC.XLS 7126195 I:37 PM 



TABLE C-7 
SITE 4 ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SURFACE SOIL @g/kg) 

PHASE 3 - 1996 
NAWC WARMINSTER, PENNSYLVANIA 

QUA1 
U = NONDETECTED RESULT 
J = ESTIMATED POSITIVE RESULTS 

‘-- - J I 390 u 1 420 U 1 1 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
l * = ONLY COMPOUNDS WITH DETECTIONS ARE SHOWN 

SVOSS.XLS 7126195 I:36 PM 
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TABLE C-7 (CONTINUED) 
SITE 4 ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SURFACE SOIL @g/kg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

4LYTE” 
If-------- 
~kZbO4-10/21*I SS-04.11 I SS-04.12 I SSdr 

4uu v  

II - 

. -.w v  , 
BENZ(A)ANTHRACENE II 

“YY ” , -?“” ” , L”” 0 , -t”““, JO”“, 41U”f 400 u 

CHRYSENE 
89J 1 ‘;i I 390 u 1 
I\71 I 

400 u 1 
6231 I 7an11 I 

130J 1 400U 1 
Ann,, I 

360 U I 410 U I 400 u 
4nl-t I I .,-In‘, I *a,-. II I ..A I, I 4oo u 

BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,P,B-CD)PYRENI 

DlBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 
QUALIFIERS 

“Y 1 

“- ” 
v-v ” .“” ” I”” al *vu” , 8lcw” 41U” 

390 u 480 
, 

390 
1 

u 400 u 500 400 u 1 360 U 
390 u 400 u 

1 410 u 1 
390 u 400 u 380 U dnnii I q 

150 J 78 J 390 u 400 u 110 J 
46 J 42 J 390 u 400 u 47 J -.s., - , 

120 J 68 J 390 u 400 u 100 J 400 u 
E 

1 
100 J 400 u 390 11 Ann iI 74 .I Am-l II I l . , .-- - , . . . 

11 390 u 1 4oo u I 390 ; 1 400 u 1 380 I 
11 11OJ I 400U I 39Ou I 400u I 88 

L 
J 1 -ii 

.-- .-- - J 1 400U I 380U I 410 ; 1 400 u 

U = NONDETECTED RESULT 
J = ESTIMATED POSITIVE RESULTS 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
l * = ONLY COMPOUNDS WITH DETECTIONS ARE SHOWN 

SVOSSB.XLS 7126195 I:36 PM 



!,A-, .! 

.I 

w
 

E
 

I? 
x 8 d > 



TABLE C-9 
SITE 4 ANALYTICAL RESULTS FOR PESTICIDES AND PCES IN SURFACE SOILS (uglkg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

U = NONDETECTED RESULT 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
l . = ONLY COMPOUNDS WITH DETECTIONS ARE SHOWN 

PESSS.XLS 7/26/95 1:37 PM 



TABLE C-9 (CONTINUED) 
SITE 4 ANALYTICAL RESULTS FOR PESTICIDES AND PCBS IN SURFACE SOILS @g/kg) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

UJ = NONDETECTED RESULT IS AN ESTIMATED VALUE 
UR = NONDETECTED RESULT IS AN ESTIMATED VALUE 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 

PESSB.XLS 7/26/95 I:37 PM 



TABLE C-10 

AREA C ANALYTICAL RESULTS FOR TOTAL METALS IN SURFACE WATER (ugll) 

PHASES 1 (12190), 2 (S/92), AND 3 (1195) 

NAWC WARMINSTER, PENNSYLVANIA 

U =NONDETECTED RESULT 
B = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. FALSE POSITIVES) 
J = ESTIMATED POSITIVE RESULTS 
K = POSITIVE RESULT IS CONSIDERED BIASED HIGH 
L = POSITIVE RESULT IS CONSIDERED BIASED LOW 
UL = NONDETECTED RESULT IS CONSIDERED BlASED LOW 
UJ = NONDETECTED RESULT IS AN ESTIMATED VALUE 

*= DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
SAMPLES COLLECTED - PHASE 1(3A, 6A, 5A); PHASE 2 (68, SE, 48,3B); AND PHASE 3 (C2-SD, C7/CfOSD, &SD) 

Cl 23SWME.XLS 7/26/95 1:53 PM 



TABLE C-11 
AREA C ANALYTICAL RESULTS FOR VOLATILE ORGANIC COMPOUNDS IN SURFACE WATER (ugfl) 

PHASES 1 (KUOO), 2 (6/02), AND 3 (1196) 
NAWC WARMINSTER, PENNSYLVANIA 

U =NONDETECTED RESULT 
J = ESTIMATED POSITIVE RESULTS 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
SAMPLES COLLECTED - PHASE l(3A. SA. 6A); PHASE 2 (6B,5B, 48,3B); AND PHASE 3 (CZSD, C?/Cl&SD, COSD) 

Cl 23SWV7.XLS 7126195 2:06 PM 
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TABLE C-12 
AREA C ANALYTlCAL RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SURFACE WATER (I@) 

PHASES 1 (12190). 2 (S/92), AND 3 (l/95) 
NAWC WARMINSTER, PENNSYLVANIA 

U = NONDETECTEO RESULT 
J = ESTIMATED POSITIVE RESULTS 
UJ = NONDETECTED RESULT IS AN ESTIMATED VALUE 

l = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
SAMPLES COLLECTED -PHASE l(3A. SA. 5A); PHASE 2 (68,5B. 48,3B); AND PHASE 3 (C2-SD, C7/Cl@SD, C%%) 

C123SWS7.XLS 7126195 2:05 Pi 



TABLE C-13 
AREA C ANALYTICAL RESULTS FOR PESTICIDES AND PCBS IN SURFACE WATER (ug/L) 

PHASES 1 (12190). 2 (6192). AND 3 (1195) 
NAWC WARMINSTER, PENNSYLVANIA 

NO PESTICIDES OR PCBS WERE DETECTED IN SURFACE WATER SAMPLES IN THE VICINITY OF SlTE 4 

l = DUPLICATE SAMPLE COLLECTED. THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
SAMPLES COLLECTED -PHASE l(3A. 6A. SA); PHASE 2 (6B.58,48.38); AND PHASE 3 (C7/C%SW, CS-SW) 

b123SWP7.XLS 7126195 2:05 PM 



TABLE C-14 
AREA C ANALYTICAL RESULTS FOR METALS IN SEDIMENT (mglkg) 

PHASES 1 (12/90), 2 (6/92), AND 3 (1195) 
NAWC WARMINSTER, PENNSYLVANIA 

. _ - . . .-. . _. 
1 4A 1 48 1 3A 1 38 1 C&SD 11 6A 1 6B I Cl-SD I C2-SD I 5A I 58 I C3--- , 

1 3700 3250 .I 2920 I 2400 2240 .I 2300 9670 .I I 35700 I 

..- - -_.. _ 
I PIIKl SlRI R.iRll 

U =NQNDETECTED RESULT 
B = ANALYTE QUALIFIED AS A RESULT OF BLANK CONTAMINATION (I.E. FALSE POSITIVES) 
J = ESTIMATED POSITIVE RESULTS 
K = POSITIVE RESULT IS CONSIDERED BIASED HIGH 
L = POSITIVE RESULT IS CONSIDERED BIASED LOW 
UL = NONDETECTED RESULT IS CONSIDERED BIASED LOW .,.. 

UJ = NONDETECTED RESULT IS AN ESTIMATED VALUE 

* = DUPLICATE SAMPLE COLLECTED, THE RESULT SHOWN IS A COMBINATION OF THE TWO VALUES 
SAMPLES COLLECTED _ PHASE 1 (6A. 5A. 4A, 3A); PHASE 2 (6B, 5B, 48.38): AND PHASE 3 (C2-SD. C7/ClO-SD, C$SD) 

C123SDME.XLS 7/27/95 6:09 PM 
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TABLE C-16 
AREA C ANALYTICAL RESULTS FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT (qfkg) 

PHASES 1 (12/90), 2 (S/B2), AND 3 (l/95) 
NAWC WARMINSTER, PENNSYLVANIA 

U = NONOETECTED RESULT 
J = ESllMATED POSITIVE RESULTS 

Cl 23SDS7.XLS 7/26/95 203 PM 





SAMPLE IC 
Factor to Multiply PQL bl 

COMPOUND -.- 

3.0 benzene 
15 1.2.dichloroethane 

0 30 richtoroelhene 
30 oluene 

-i, 

0.30 etrachloroethene 
3 0 thy1 benzene 
6 0 m- lenel - lene 

60 - lene/st fene 

Date Sampk 
Injected bl 

Revrewed bj 

TABLE C-18 
SITE 4 SOIL GAS SAMPLE RESULTS @g/l) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

1 TP-l-02 
I 1.0 

I lg. Headsp 

TP-2-03 
1.0 

Aq Headsp. 

TP-3.02 
1.0 

Aq. Heads+. 

TP-4-03 
1.0 

Aq Headsp 

TP-5-02 TP-6-03 TP-7-03 TP-8-03 TP-9-02 TP-10-03 TP-11-02 TP-12-02 
IO 1.0 1.0 1.0 1.0 1.0 10 1.0 

Aq Headsp. Aq. Headsp. Aq Headsp. Aq. Headsp. Aq. Headsp. Aq. Headsp. Aq. Headsp Aq. Headsp 
UQR 

a 
U U U U u U 
U U U U U a :: 

U U U U U U U U U 
U ii U U U U U U :: Q a- 
U U U U U U U Q Q Q a 
U U U U U U :: U U U U U 
U U U U U U U U U- 
U 

ii 
i i 

: U U U ii 
U 

:: 
U U U : 

! U 
Q :: 

ii 
U U U U U U : 3800 

U U U U U U ii 
U U U U U U i.l Y U :: Q :: :: 
U U U ’ u U U U U U U U U 
U U U U U U 
U U U 1.8 J U U 
U U U U U U 3.0 J 3.0 J Q Q a Q 

3/29/95 3/29/95 3l29l95 3/29/95 3n9r95 x29/95 3/29/95 329/95 3mM 3t26l95 3R6l95 3/26/95 
OK OK 

IfiG 
DK lx DK OK DK DK 

RS RS RS EE RS RS RS RS RS ii: 

COMMENTS. *not analyzed 
l,,I,OuI NO PID 

ARA0424 WK4 05/15/95 12’31 PM J-l 



SAMPLE I[: 
Factor to Multiply PQL bl 

paLIm-w COMPOU~_ 
50 lacetone 

raw-1,2d&hloroethene 
1511,1-dlchloroethane 
5Ot2-butanone 

5.0 is-1.2drchloroethene 
0.30 hloroform 
0 30 1 1.1.trichloroethane 

6.030 arbon tetrachloride 
3.0 benzene 

3.0 c 

15 1.2-dichloroelhane 
0 30 nchloroethene 

3.0 oluene 
0.30 ettachloroethene 

thyl benzene 
6 0 ~mxylena/pr/lene 

~@wlenektyrene 

Date Samptac 
Injected b) 

Revlewd b) 

TABLE C-19 
SITE 4 SOIL GAS SAMPLE RESULTS @g/l) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

TP-1342 
1.0 

Aq Headsp 

TP-14-02 TP-16-04 TP.17.05 TP-19-M TP-20 TP-21 TP-22 TP-23 TP-24 TP-25-06 TP-26-05 
10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Aq Headsp. Aq Headsp Aq Headsp. Aq Headsp. Aq. Headsp. Aq. Headsp. Aq. Headsp. Aq. Headsp. Aq. Headsp. Aq Headsp Aq Headsp 

U 
Q 

a Q cl Q Q a a Q a Q a a 
U U U U U U U U U U U U 

u” 
U U U U U U U U U U U -- _-.. --.c--.- 
U U U U U U U U U U U 

a a Q Q Q a Q a a 
z 

Q a 
U U U u U U U U U U U 

U U U U U U U U U U U U 
a a Q Q 

ii 
Q : : Q -__ . ..- 

Q 
- ..__ --.-... 

Q Q 0 Q cl Q Q a Q= 
3J-26195 3l26i95 03/26!95 3t28195 326195 03R0S5 03REW95 03RW95 03RSK% 03R8195 03128195 3R6l96 

DK DK DK DK 
RS RS RS RS EG 

DK DK 
RS ii RS i-i: :!i 

COMMENTS: Q=not analpad 
,,4,4ou1 NO PID 

Q=not analyzed 
NO PID 

-- 

ARAO424.WK4 OYl5M 12:31 PM J-2 



SAMPLE I 
Factor to Mull~ply PQL t 

PQL I COMPOUND 
50 lacetone 

3.0 benzene 
15 1,2dichlorcethane 

0 30 trichloroelhene 
30 loluene 

0.30 tetrachloroethene 
3.0 ethyl benzene 
6 0 m-xylene/pxylene 

ao-xvlenelstvrene 

Date Sample 
Injected t 

Reviewed t 

TABLE C-18 
SITE 4 SOIL GAS SAMPLE RESULTS @g/l) 

PHASE 3 - 1995 
NAWC WARMINSTER, PENNSYLVANIA 

TP-27 TP-28-03 
1.0 1.0 

Aq Headsp Aq Headsp. 

‘Q U 
U U 

:: 
U 
U 

:: 
U 
U 

: 
U 
U 

- 

3mM x29&5 
OK OK 
RS RS 

ARAO424.WK4 05/15i?6 1231 PM J-3 





NAVAL AIR WARFARE CENTER 
wsmmder. Fennsylv*nla 
sile 4 
I”sliMwll~l Ganlmls 
*“emale No. 1 
(NAYVCRAUI) 
snafus 

Ilem 

““a cost Tdal cast 
---- --- 

w ““It SUb. Mat. Labor equip. sub. Mat. Labor 
-- ---- --- 

LS 10c4o.00 lOW0 
--- 
lOWU 0 0 

: 
0 

toao 
--- 
11OW 0 0 

0 

0 
0 
0 

law 
-- 

0 ttow 

0 

lmo 

- 

12100 

PAGE t 



NAVAL AIR WARFARE CENTER 
Warminster, Pennsylvania 
Site 4 
Institutional Controls 
Alternate No. 1 
(OMNAWl) 5130195 

Annual Costs 

*********************** 

ITEM 

*********************** 

1. Sampling 

*********************** 

2. Analysis 

l ********************** 

3. Reporting 

*********************** 

TOTAL ANNUAL 
COST 

**************t******** 

***t l ********************* *********c********c********rc*** 

l ITEM$ * 
* SEMI-ANNUAL * 
* SAMPLING * NOTES 

**** ****+****************t ******************************* 
f 5000.00 * 6 groundwater samples, 
* * 40 manhours per sampling period, 
* * semi-annual plus travel, 
* * living & shipping costs. 

**** l ********************* *****************************t* 

* 12000.00 * 6 groundwater samples, QAK2C 
* 

l samples per sampling period. 
* * (inc. blank & duplicate) 
l * TAL, Metals, TCL VOCS, 
* * TCL VOCS, TCL Pesticides 

**** ***************t****** ******************************* 
* 9000.00 * 60 manhours per report 
* * including validation, 
f * plus other direct costs 

**** l ***t***************** ************H*******~******** 

l * Monitoring will be performed 
* * semi-annually for 15 years 
* 26000.00 * 

l *** ********************** ******************************* 

PAGE 1 
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NAVAL AIR WARFARE CENTER 
Waminster. Pennsylvania 
Sile 4 
No Action W&h Monitoring 
Ak?rnate No. 1 
(PwANwl) MO/e5 

282 

COST COMPONENT 0 1 
-- 

I. CAPITAL COST 12.1 
2.0 & M COSTS 26 
3. ANNUAL COSTS 12.1 26 
4. ANNUAL DISCOUNT RATE=S% 1 0.952 

PRESENT WORTH = 12 25 

12 13 

-PRESENT WORTH ANALYSIS- 

COSTNEAR COST OCCURS ($000’S) 
2 3 4 5 6 7 

- ----- 

26 26 26 26 26 26 
0.907 0.864 0.923 0.794 0.746 0.711 

24 22 21 20 19 18 

14 15 16 17 IS 19 

- 
0 9 10 11 

- - -- - 

26 26 26 26 
0.677 0.645 0.614 0.585 

18 17 16 15 

20 21 22 23 
VI_- ---------- 

0 i% M COSTS 26 26 26 26 0 0 0 0 0 0 0 0 
ANNUAL DISCOUNT RATE-S% 0.557 0.53 0.505 0.481 0.450 0.438 0.416 0.396 0.377 0.359 0.342 0.326 

PRESENT WORTH = 14 14 13 13 0 0 0 0 0 0 0 0 

24 25 26 27 28 29 30 
----- ---- 

0 h M COSTS 0 0 0 0 0 0 0 
ANNUAL DISCOUNT RATE=J% 0.31 0.295 0.281 0.268 0.255 0.243 0.231 

PRESENT WORTH = 0 0 0 0 0 0 0 

TOTAL 
PRESENT 

WORTH 
wm 

====z==== 

282 
==-?===== 

228.108 
53.898 

0 

PAGE 1 



UniicQsl Total cos 
-- 
sub. Mat. 
-- 

3ooa 
1wo 
6000 
3mu 

WOW 

E% 
4600 

3OW 

2*00 
22.5 
3% 

14M 
075 

?Z 

it2 

lwao 
13350 

1050 

740 
1500 

Labor 

62?W 

taato 

locGa0 

0 

Total 
oimd - 

c0.s commans 
-- 

w 

3 
3 

2 

““a Sub. 
- - 

MO 1oQo.w 
MO 5w.w 
LS 6wo.w 

SET 1sw.w 
LS 1oom.w 

MO 4ow.w 
MO 1owo.w 
MO 1500.00 

wxs 2m.w 

z 
LF 

SF 
MO ,200.oo 

GAL 0.20 

Labor EWQ. Equip. 

Jooa 
IS00 
Booa 
3000 

Iwo0 
WOW 

, ‘. 

, 

3:; 
3.07 

3 

: 
3&u 
4soo 

,FS) 
12 

40 
30 

120 

74 

3ocA 
1 
1 

5.00 
a.00 
0.05 

220.w 

0.33 

0.67 

0.00 

14 

0.57 

1 .A6 

1.65 
1so 
1 .a 
1.50 
1.w 
I.50 

0.64 

xx) 
240 

6 
220 

550 33 Pus 

7956 
se40 

11040 
,920 

0 

1450.w 
1.25 

3w.w 
4w.w 

1.64 
0.10 
3.96 

0.33 
2.60 

1.30 

o.a3 

1.27 

14, 
04 
I.27 
0.4a 
1.69 
04 

0.50 

3ow.w 
5WO.W .__ ~_ .-... 

ACCESS ROAD 
aaao SY 
6mo 6.Y 

1w LF 

2.ia 
1.M 

IO.54 67 

,aw 

3111 

,187 

307 

zoo0 
Zwo 

2222 
*27w 

LF 
LF 

CY 
SF l.W 
CY 
SF 0.30 

CY 

CY 

ET 
t-i 
CY 
lx 

1 w0.w 

CY 
TON (6O.W 

0.37 
0.75 

2100 
627W 

- - I  

WCAVAnON 

PAGE 1 
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NNAL AIR WARFARE CENTER 
wamster. Pen”Svtva”lP 
site 4 
Excavatm. OwslS !2isws* at Munclpat Lacdh” 
Pmmak No.2 
Sheet 2 Cd 2 
(NAWXAZ~ 
5nom 

Itern QW Ll”” 
-- 

- 
SD. 

““4 cost 
-- 

Mat. Lab-x 
-- 

.oM CY 
5000 TON 
SO0 TON 

12.56 
50.00 

0.50 

mlo CY 1 .S6 
1cQa CY 0.46 
1004 CY 0.64 
3000 

:: 
4.54 2.70 

3ooo 0.54 
435 MSF 24.66 6.6 

EWP. 

0.64 

1.96 
1.50 
2.67 
7.43 
2.67 
6.66 

Total cusl 
--- 
Sub. Mat. Labor 
--- 

2mo 
62Mo 

256lw6 

16% 
460 
640 

61W 

tom, z --- 
676410 61340 64752 

194a 
6475 

6134 
57641 
-- 

636251 67474 obe%i 

67666 

- 

Equtp. 
- 

2540 

,666 

iz 
222w 

6616 
2906 - 

72747 

3676 
Isea 
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NAVAL AIR WARFARE CENTER 
wammmer. Pnnsytvm* 
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Mamas No. 3 
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NAVAL AIR WARFARE CENTER 
Warminster, Pennsylvania 
Site 4 
Single Synthetic Cap 
Alternate No. 3 
(OMNAW3) 5/30/95 

Annual Costs 

*********************** 

ITEM 

*********************** 

1. Sampling 

*********************** 

2. Analysis 

*********************** 

3. Reporting 

*********************** 

TOTAL ANNUAL 
COST 

***************~******t 

**** l ********************* ****t***********************n* 

* ITEM $ * 
* SEMI-ANNUAL * 
* SAMPLING l NOTES 

**** ********************** ******************************* 
* 
* 
l 

5000.00 l 6 groundwater samples, 

* 

* 40 manhours per sampling period, 
* semi-annual plus travel, 
* living & shipping costs. 

**** ********************** ******************************* 
* 12000.00 * 6 groundwater samples, QAIQC 
* 
l 

* 

* samples per sampling period. 

* 

* (inc. blank & duplicate) 
* TAL, Metals, TCL VOCS, 
l TCL VOCS, TCL Pesticides 

**** ******t************t** ******************************* 
* . 9000.00 l 60 manhours per report 
* * including validation, 
* 

l plus other direct costs 
**** ***************************************************** 

* * Monitoring will be performed 
* * semi-annually for 15 years 
* 26000.00 * 

**** ********************** ************t***************** 
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NAVAL AIR WARFARE CENTER 
.:. Warminster,,Pennsylvania 
t.: :. Area “C” 
.fi Single Layer Cap 

Alternate No. 3 
(OMNAW3a) ?/27/95 

Annual Costs . 

**********t****t*ttt*****$****~~**~*****~*******************~****~**~****~~*~#**~*~ 

ITEM * ITEM8 + ITEMS * 
* Atil?UAL COST + COST PER * 
* * 5YEARs * NOTES 

*******t**fttttt*XSt*~~~**~*******~~~~*~*******~*~**~*~*~~~*~*~***********~**~**~*** 
1. Cap Maintenance * * * 

a. Mowing * 300.00 * * Twice/Year 
b. Inspection * 1300.00 * * Twice/Year 
C* Rodent Control * 1300.00 * * Once/Year 

.d. Regrading/ * 1: 2500.00 * Once Every 5 Years 
Revegetation * * * 

********t***t*****t**********+**********~~*~*************~******%a**~***~** 
* t * Post Remedial maintenance 

TOTAL ANNUAL * * * be performed for years 
* COST -* 2900.00 * 2500.00 * 1 thru 15 

tl**t****S**$*********~~*~******~************~***#****************~~**********~~**** 



NAVAL AIR UAAPARE CENTER 
Uarminster, Pennsylvania 
Area “C” 
Single Layer Cap 
Alternate No. 3 
(PHANWJ) l/21/95 

1424 ~~*PRESENT WORTH ANALYSIS@@* 

:: 
3. 
4. 

COST/YEAR COST OCCURS (SO9b’S) 
COST COHW!iRtIT 0 I 2 3 4 S a 7 8 9 10 11 

__r________“________ _________________---_________I__________--------------------------------------------------------- 

CAPITAL COST LLI8.rl 
0 k II COSTS 28,9 
ANHUAL COSTS 1118.6 28.9 28.9 20.9 28.9 31.4 28.9 20.9 28.9 ee,9 31.4 28.9 
ANNUAL DISCOUNT RATE=IX 1 6962 .907 ,864 ,823 I T64 ,746 ,711 .617 ,645 ,614 ,685 

PRESEHt WORTH = 1119 28 26 25 24 2s 22 21 20 19 19 II 

12 13 14 15 16 13 19 19 20 21 22 23 
_-___----“-__---------- -------_--_-_-_----_-“---------------_____------_------------------------ 

0 A M COSTS 2689 28.9 28.9 31.4 0 0 0 
ANNUAL DISCOUNT RATtiSX .557 .63 , so5 ,461 .I50 .436 .416 

PRESENT HORTH = 16 15 15 15 0 0 0 

24 26 26 27 ee 29 30 
- -_----__---------_“r__________________Lc----------------- 

0 h Ii COSTS 
ANNUAL DISCCUHT RATL=SX 

0 0 .26Y .26: .25: .24! 0 
.31 .295 .231 

PRESENT WORTH = 0 0 0 0 0 0 0 

. . 

I 

.39X .359 0 .342 0 8 326 0 

0 0 0 0 a 

%YtAL 
PRERENT 

YORTH 
(000'3) 

+z*s'L==as 
1424 

D:=====f= 





:I : :, , 
s... ., 
::.:., 

I 

,fi 

CALCULATION WORKSHEET order~o. 19116(01-91) PAGE I 9 .-OF---.-w 

f CLIENT 
I 

c/,5. 
JOB NUMBER 

,dA u f &ri- Is-y 

SUBJECT 



CALCULATION WORKSHEET caderr+,. 16116(01-61) PAGE ;e .-OF % 

i CLIENT 

v, 3 

JOB NUMBER 

~c.lc/~ crc- i$‘y 

SUBJECT 

.5 I c<r q - fvhwc ~ed9,.+.5 ier 

i BASED ON 
441 g &5r cc / ZedcXgS 

#Gf?id cLfe/d&/7 5 
DRAWING NUMBER 



:: ., 
‘, :. 
.,. 

CALCULATION WORKSHEET Crdcr No. 10116(01-91) PAGE 3 =C?- 

] CLIENT i JOB NUMBER 



:ALCULATlON WORKSHEET Order No. 10119(01-911 PAGE Y 9 ----OF- 

:LIENl- . f JOB NUMBER 

APPROVED BY 
OATE c- 23-- Y !7 



i 

:.‘: 1. 

CALCULATION WORKSHEET Order No. 19116(01-91) PAGE g OF 9 

CLIENT 

l.!,,. 

JOB NUMBER 

#t/d 0 ‘f c?-6- /59 

SURIECT 

.Si kc if- /t/Adc LWCL//W<~ 5 ,+.y 4 fll/usz? f 77-c! 4 c& s 
BASED ON 

Ae /A! 

DRAWING NUMBER 

@&d/d& sju/l~ 

BY CHECKED BY APPROVED BY 

7lA 
DATE r-2 l-4 YJ- 

/ 

3rd r f /3,33’ & 533’ = dsaLi3. c/i fcf3 y 



CALCULATION WORKSHEET order~o. 19116(01-61) PAGE 6 ----OF- ? 

CLIENT 1 JOBNUMBER 



CALCULATION WORKSHEET OlderNo. 19116(01-61) PAGE 3- -OF% 

CCIENT JOE NUMBER 

L!5. /J4 q L’ 7-d .- 1JT-y 

SUBJECT 

5, k f - /i?&LJ c C-~u//nw7j:t~~ . &+70~~ / 7c.@c4& 
BASED ON 

&?hL d45&%t A $fi s 
DRAWING NUMBER 

CHECKED BY /- 

/AM 

APPROVED BY 



:. 

CALCULATlON WORKSHEET cm 
CLIENT 

kr No. 19116 (01.01) PAGE 9 OF 9 - _ 

Jo8 NUMEER 
/I c- - ,. ../ A -^ -c-, v. 3. #t%UY I c/o- is I 

SUBJECT _ 







MEMORANDUM 

DATE: TBD 

,. . 

L-i 

/,iT 

I.> :i 
“.. 

SUBJECT: Request for a Removal Action at Site 4 (North Runway Landfill) 
Naval Air Warfare Center (NAWC) National Priorities List (NPL) Site 
Warminster, Bucks County, Pennsylvania 

FROM: TBD 

TO: TBD 

THROUGH: TBD 

I. PURPOSE 

The purpose of this Action Memorandum is to request and document approval of the proposed removal 

action described herein for Site 4 at the Naval Ai; Warfare Center (NAWC) National Priorities List (NPL) 

Site, Warminster, Bucks County, Pennsylvania. An assessment performed in accordance with the National 

Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 C.F.R. Part 300, has identified a 

threat to human health and the environment due to the presence of hazardous substances in sulrface soils, 

subsurface soils, and buried materials around Site 4. These substances pose threats to nearby human 

populations, drinking water supplies, and future land use plans. As a result of these conditions, a removal 

action is needed at the Site pursuant to Section 104 of the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), as amended, 42 U.S.C. Section 9604. 

II. SITE CONDITIONS AND BACKGROUND 

A. Site Description 

Portions of the Site are located in the Township of Warminster and the Borough of Ivyland, Bucks County, 

Pennsylvania, in a heavily populated suburban area. The facility, which encompasses approximately 840 

acres, is surrounded by private homes, several commercial and industrial enterprises, and a golf course. 

On-base areas include various buildings and other complexes connected by paved roads, the runway and 

ramp area, mowed fields, and a small wooded area. The longest runway, which is no longer active, is 

generally located along the topographically highest area at the facility. Many of the primary facility buildings 

are located west of the airstrip, along Jacksonville Road. A housing development for military enlisted 

personnel is within the southeastern portion of NAWC Warminster. 

NAVY\1412\R-51-5-5-13 F-l 



NAWC Warminster currently has approximately 2,000 employees, and 1,000 people reside at the enlist& 

personnel’s housing area year round. The residents living at the faciliiy are the nearest population center. 

The closest off-base home is about 200 feet from the base property line. Residential development is 

located along the length of the southern property line and, to a lesser extent, along the northern property 

line. Industrial development is found along the western and northwestern perimeters of the base. 

B. Site Background 

NAWC Warminster was originally the location of Brewster Aeronautical Corporation, a manufacturer of 

military aircraft. In 1944, the Navy assumed full control of the Brewster plant. The Naval Air Modification 

Unit was installed at the base to add design modifications to military aircraft produced at other locations. 

After World War II, activities at the base were altered; in 1949, the facility was designated the Naval Air 

Development Center (NADC), and its main mission, research, development, testing, and evaluation for 

Naval aircraft systems, was established. NAWC Warminster also conducts studies in anti-submarine 

warfare systems and software development. The facility name was changed from NADC to Naval Air 

Warfare Center, Aircraft Division, on January 1, 1992. NAWC Warminster is scheduled for realignment 

under the Base Realignment and Closure (BRAC) Program managed by the Department of Defense (DOD). 

This realignment, which is due to the downsizing of the entire DOD budget, is tentatively set for 1996; 

however, this timetable is still being developed, and the future use of the NAWC Warminster property had 

not been finalized at the time of this report. The realignment will result in relocation of NAWC Warminster 

activities to Naval Air Station (NAS) Patuxent River, Maryland. 

Historically, wastes at the facility were generated during aircraft maintenance and repair, pest control, 

firefighting training, machine and plating shop operations, spray painting, and various materials research 

and testing activities in laboratories. These wastes included paints, solvents, sludges from industrial 

wastewater treatment, and waste oils. 

To date, at least eight sites on current NAWC Warminster property have been identified as sites used for 

the disposal of wastes containing hazardous substances. None of the sites are currently used for waste 

disposal. Any hazardous substance releases from the eight sites identified to date and from other 

unidentified sites at NAWC Warminster potentially affect the Stockton Formation aquifer, which provides 

water for more than 100,000 people within the vicinity of the facility. Local surface water bodies are used 

for recreational and industrial purposes. 

For investigative purposes, Sites 1,2 and 3 have been grouped into Area A; Sites 5, 6 and 7 have been 

grouped into Area B; Sites 4 and 8 comprise Area C; and Area D consists of potential sources and 

hazardous substance releases west of the main building complex at the base. 
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C. Physical Location and Description 

Siie 4 is a grassy area covering 7 acres just north of the main runway along Kirk and Newtown Roads and 

south of the base Patrol Road. The Site is located at approximately the mid-point of the runway in the 

northeastern portion of the base. An unnamed tributaty of Liile Neshaminy Creek is located north of this 

area, and residential areas and two local parks are also in this direction. 

The Site is the largest known waste disposal location at NAWC Warminster. It is less than 100 feet from 

the edge of the facility boundary. Several trenches at the Site, allegedly operated from 1966 to 1970, were 

used to dispose of non-industrial solid waste, paints, waste oils, waste metals, construction debris, solvents, 

general refuse, and sewage sludge from the sewage treatment plant. Some drainage from this area 

intersects the unnamed tributary of Little Neshaminy Creek, off site to the north of Kirk Road, near Munro 

Park. Several off-base residences are present within 200 feet of Site 4. 

r”” 

Based on field investigations, theie are eight trenches at Site 4 and each trench is about 12 feet wide, 8 

feet deep, and between 150 to 490 feet in length. Approximately 2 feet of cover soil overlies each trench. 

Approximately 7,900 cubic yards (or 12,800 tons) of buried materials are present within these trenches. 

It is not known if wastes were segregated prior to disposal or whether wastes were placed randomly into 

each trench, although it appears as if only two trenches received construction and demolition dlebris. The 

remaining six trenches apparently received only general refuse, consisting of paper, plastic products, glass 

bottles, Styrofoam, and cardboard. 

D. Quantities and Types of Hazardous Substances Present 

:= .:. _.. 

, 

During previous investigations, all confirmation and subsurface soil sample borings at Site 4 placed within 

the trenches encountered waste material, and borings placed between trenches encountered only fill. 

Outside the trenched area, one boring encountered clean fill, and all others encountered only native soil. 

The subsurface fill within the trenches averaged 4 to 5 feet in thickness. 

The material encountered during the April 1995 test pit excavations generally consisted of a top layer of 

clean fill characterized as reddish-brown silty clay underlain by a bluish-gray micaceous silt and/or a layer 

of refuse or construction/demolition debris, reddish-brown clayey silt, and reddish-brown weathered 

siltstone. Some test pits encountered maroon si!tstone or gray sandstone bedrock. _ 

Refuse, consisting of paper, plastic products, soda and beer cans, glass bottles, Styrofoam, cardboard, and 

photographic film, was found in nearly all test pits and trenches at Site 4. Construction/demolition debris, 

consisting of wood, metal, concrete, brick, cables, wire, and steel, was also encountered in two trenches. 
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Natural (undisturbed) conditions consisting of topsoil, orange-brown silty clay, maroon silt, and maroon 

weathered siltstone were found in two background test pits. One background test pit encountered clean 

fill consisting of reddish-brown silty clay, bluish-gray micaceous silt, dark reddish-brown silty fine-grained 

sand, and maroon rocky weathered siltstone. 

The bluish-gray micaceous silt was also encountered generally between 2 and 4 feet below the ground 

surface in about one-half of the test pits. In general, this sift was not found in the western portlions of most 

trenches; however, the material was encountered in the eastern end of one trench. The bluish-gray silt 

appears to pinch out near the base Patrol Road. 

I 

; ; L 

Positive organic vapor detector readings were only obtained from three test pits. These readiings ranged 

from 5 to 15 us/l. One test pit contained large truck tires and a single 55gallon drum of trash. Small 

bottles of liquids containing metal cleaning fluid and film hardener were also discovered, as were paper 

products (e.g., receipts, newspapers, and record books) dated from 1966 to 1968. An oily sheen was 

found in 11 test pits. In most cases, it is believed that this sheen is the result of decomposing organic 

material such as twigs, branches, and tree stumps. 

/ n A majority of the wastes contained in the test pits excavated within Site 4 consist of construction debris, 

demolition materials, and general refuse. These wastes typically are not considered to be hazardous by 

themselves. However, investigations of soils, sediments, groundwater, and surface water suggest that 

wastes buried in the trenches may be the source of hazardous substances that have been released to the 

environment or could be potentially released. The major chemicals of concern for surface soils are Aroclor 

1248, trichloroethene (TCE), pentachlorophenol (PCP), and several polycyclic aromatic hydrocarbons 

(PAHs) such as benz(a)anthracene, benzo(b)fluoranthene, and benzo(a)pyrene. In addition, several metals 

(barium, beryllium, and manganese) were detected above background concentrations and soil screening 

criteria for surface soils. 

/ 

For subsurface soils, the chemicals of concern include acetone, PCP, benz(a)anthracene, 

benzo(b)fluoranthene, benzo(a)pyrene, dibenz(a, h)anthracene, dieldrin, endosulfan sulfate, Aroclor 1248, 

and Aroclor 1254. In addition, several metals (barium, beryllium, cadmium, manganese, and nickel) were 

detected above background concentrations and soil screening criteria for soils. No clear pattern of 

inorganic contamination in the surface and subsurface soils was observed. 

.- 

The volume of contaminated soils and buried wastes at Site 4 is estimated to be 7,900 cubic yards or 

12,800 tons. The approximate area of contamination is 35,600 square feet. Based on site characterization 

information, it does not appear that buried materials have significantly migrated from the eight trench 

locations identified at Site 4. This conclusion is supported by the lack of significant groundwater 
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contamination in the vicinity of the Site, along with the lack of subsurface contamination between the 

trenches. 

E. NPL Status 

p 

- .! 

EPA officially recognized the waste disposal locations at NAWC Warminster as possibly needing 

investigation in September 1979. On October 4, 1989, NAWC Warminster was placed on the final NPL. 

That same year, EPA submitted a draft Interagency Agreement to the Navy for formalizing and scheduling 

remedial activities. The contents of this agreement were negotiated in 1990. 

To date, the NAWC Warminster sites are being addressed by the Navy in four long-term remedial phases. 

Four remedial investigations (RI) (Phase I, Phase II, focused RI for groundwater, and Phase Ill) have been 

conducted at the base since October 1989. 

Phase I was performed between October 1989 and April 1991. The study for the first phase began at the 

end of 1989 and was completed in April 1991. Phase I involved mapping volatile organic compounds 

(VOCs) in soil gas and detecting magnetic and conductive anomalies through electromagnetic surveys. 

Approximate site boundaries were identified and confirmation of site contamination was made through soil 

borings, installation of monitoring wells, and groundwater sampling and analysis. In addition. test pits were 

excavated, local wells were inventoried, and a fracture-trace analysis was conducted. 

I ., 

:/ 

‘“’ 

i .” 

. 

Phase II was performed between May 1992 and April 1993. This phase helped determine the nature and 

extent of groundwater contamination, evaluate groundwater flow and add to the hydrogeologic database, 

and ascertain possible remedial alternatives. Phase II involved installing additional overburden and shallow 

bedrock monitoring wells, sampling and analyzing groundwater, and evaluating aquifer characteristics 

through water-level monitoring and a pumping test. Four off-base wells were also sampled. At the end 

of Phases I and II, the Navy and EPA selected a remedy for Operable Unit 1 (OU-1), which is contaminated 

shallow groundwater attributable to Areas A and B at the base. This was the first clean-up plan selected 

for NAWC Warminster. The Navy initiated construction of the OU-1 remedy in January 1995 and work is 

expected to be completed by September 1995. 

Focused RI activities for other groundwater contamination at the base began in October 1993 for Area B, 

January 1994 for Area C, and February 1994 for Areas A a.nd D. The RI field work for Area C groundwater 

(including impacts from Site 4) was completed in May 1994. During this investigation, the Navy addressed 

groundwater contamination associated with Site 4 that was not completely evaluated during the earlier 

studies. The Navy prepared RI and FS reports addressing the results of this investigation and evaluating 

remedial alternatives for shallow groundwater contamination in the vicinity of Area C. Both reports were 
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completed in August 1994. In March 1995, the Navy and EPA selected a remedy for OU-3, which is 

contaminated groundwater attributable to Area C. The Navy combined this remedy with the remedy for 

OU-1. Construction of the OU-3 remedial action is currently in progress. 

The Phase III RI/FS began in January 1995 and will identify the full nature and extent of contamination, 

both on and off base, for the rest of the facility. The Navy is currentfy conducting additional environmental 

studies at the base and is planning to investigate other media associated with NAWC Warminster under 

the RI/FS process, including groundwater in deep bedrock aquifers, wastes, soils, sediment, and surface 

water. Additional remedial actions will be proposed and selected as soon as adequate information exists 

-to support the selection of a remedy for a particular medium or group of media. 

F. Other Actions to Date 

During closure of Site 4 in 1970, 2 feet of fill was reportedly placed over the entire Site and the area was 

reseeded. Reportedly, complaints by nearby residents concerning blowing trash and odors contributed to 

this closure. 

After the Phase II RI was completed, the Navy initiated other environmental investigations to more fully 

determine the nature and extent of groundwater contamination attributable to NAWC Warminster. In April 

1993, the Navy, in coordination with EPA, initiated a well testing program in the vicinity of the base to 

assess the impact of contaminated groundwater possibly attributable to NAWC Warminster. Between April 

and August 1993, the Navy sampled more than 250 off-base residential, commercial, and municipal wells. 

The test results indicated that the levels of some VOCs found in residential wells exceeded federal drinking 

water standards [i.e., Maximum Contaminant Levels (MCLs) established under the Safe Drinking Water 

Act]. To address these levels, the Navy conducted a CERCtA removal action, installing a water treatment 

system in each residence where either EPA Removal Action Levels or MCLs had been exceeded. 

The Navy and EPA determined that this off-base groundwater contamination constituted an imminent threat 

to human health. Therefore, the Navy and EPA conducted additional CERCLA removal action work by 

connecting residences affected by groundwater contamination in the vicinity of Casey Village and Kirk Road 

to a public water-supply system between June and December 1994. As such, OU-2 consists of 

contaminated groundwater associated with residential wells located on Kirk Road north of Area C (including 

Site 4) and residential wells in the vicinity of the Casey Village area southeast of Area B. 

In addition to the work being performed under CERCLA, the Navy has undertaken environmental baseline 

survey work to help identify and prioritize parcels of land at NAWC Warminster that can be transferred to 

the Federal Lands Reuse Authority - Bucks County (FLRA-BC). The proposed removal action for Site 4 
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-will help to support the transfer of property to the community by identifying the most appropriate response 

option to mitigate potential exposure to Site 4 contaminants. 

G. State and Local Authorities’ Roles 

: 

The Pennsylvania Department of Environmental Protection (PADEP) has been apprised of site-related 

activities. EPA officials will continue to coordinate Site 4 activities with all appropriate state and local 

officials. A Restoration Advisory Board (RAB), which consists of representatives of the Navy, the United 

States Environmental Protection Agency (EPA), PADEP, the Bucks County Health Department, the 

Northampton Township Municipal Authority, the Warminster Township Municipal Authority, and Upper 

Southampton Township has assisted in the planning and review of these activities. 

As par? of the nationwide BRAC legislation, NAWC Warminster has pledged to give top priority to early re- 

use of the base’s land and buildings. FLRA-BC is responsible for recommending strategies for reuse of 

the base to best utilize the resources of NAWC Warminster and its people to the greates? benefi? of 

surrounding communities. 

III. THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT AND STATUTORY 

AND REGULATORY AUTHORITIES 

The conditions at Site 4 warrant a removal action. Field investigation results indicate unacceptable levels 

of hazardous substances in surface soils, subsurface soils, and buried materials at Site 4. AlZhough the 

current industrial land use at the Site restricts access by the general public, workers at the Site could have 

some exposure. In addition, the Site may be used for recreational activities when this parcel of property 

is turned over to the community by the Navy. 

Section 300.415 of the NCP identifies the factors that must be considered when deterrnining the 

appropriateness of a removal action. Paragraphs (b) (2) ii), (ii), (iv), and (vii) of Section 300.415 directly 

apply as follows to Site 4 conditions: 

A. Section 300.415 (b) (2) (i) “Actual or potential exposure to nearby human populations, 

animals, or the food chain from hazardous subsl:ances or 

pollutants or contaminants.” 

Potential human and environmental exposure pathways identified under current or future land use scenarios 

for Site 4 include dermal, incidental ingestion, and fugitive dust inhalation exposure to soil contaminants. 
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In addition, leaching of contaminants from buried trench materials to groundwater is a potential exposure 

pathway because of infiltrating precipitation, and erosion of contaminated surface soils with overland runoff 

transport to nearby surface water (i.e., an unnamed tributary of Liije Neshaminy Creek) is also possible. 

Groundwater may also migrate into adjacent surface water via both overburden and shallow bedrock 

aquifers or from the shallow bedrock aquifer beneath the Site into deeper bedrock aquifers. 

B. Section 300.415 (b) (2) (ii) “Actual or potential contamination of drinking water supplies or 

sensitive ecosysfems.” 

Although analytical data from nearby monitoring and residential wells do not indicate contamination of 

drinking water above Removal Action Levels that is solely attributable to Site 4, it is possible that 

contaminants leaching from buried trench materials may result in potential groundwater contamination in 

the future. Low levels (less than 3 ug/l) of several VOCs have been detected in downgradient Site 4 

monitoring wells. However, contaminated groundwater at Site 4 is being addressed by the OIJ-3 remedy 

and is not the focus of this removal action. Potential contamination of sensitive ecosystems is also possible 

if a response action is not taken. 

D. Section 300.415 (b) (2) (vii) “The availability of other appropriate federal or state response 

mechanisms to respond to the release.” 

The availability of response mechanisms can be met through the Navy’s IR Program. 

0. Section 300.415 (b) (2) (viii) “Other situations or factors that may pose threats to public health 

or welfare or the environment.” 

The presence of buried materials and contaminated soils at Site 4 will hinder future land use folr this area, 

including recreational land use, when this property is turned over to the community by the Navy. 

IV. ENDANGERMENT DETERMINATION 

Actual or threatened releases of hazardous substances from Site 4, if not addressed by the response action 

selected in this Action Memorandum, may present an endangerment to public health, welfare, or the 

environment. 

I 

- 
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v. PROPOSED ACTION AND ESTIMATED COSTS 

A. Actions 

The action proposed for Si?e 4 is to excavate contaminated soils and buried wastes and dispose of these 

materials without treatment at a municipal waste landfill. Landfilling is a cost-effective alternative for 

addressing the buried soils and wastes at Site 4. Municipal waste landfills are engineered landfills that 

provide controls for protecting human health and the environment. 

The contaminated soils and buried wastes are present in eight trenches at the Site. Available information 

suggests that these materials are confined within the trenches themselves. The proposed action would 

excavate surface soils on top of the trenches and subsurface soils and any buried wastes present within 

the trenches. If necessary, any soils or buried wastes that cannot be disposed in a municipal landfill will 

be disposed in a hazardous waste landfill. 

The proposed action was selected from three of the most appropriate removal action alternatives, including 

institutional controls (i.e., deed restrictions and groundwater monitoring) and a single synthetic cap. These 

akernatives are described in the Site 4 Engineering Evaluation/Cost Analysis report, Section 3.5, dated July 

1995. 

At this time, i? is estimated that the entire project will be completed within 12 months and under the $2 

million ceiling for removal actions, barring any unforeseen circumstances or disposal restrictions. 

B. Estimated Costs 

The Navy estimates that $1,218,832 will be needed to carry ou? the recommended removal action at Site 4, 

excluding annual operation and maintenance (O&M) costs. 

C. Contribution to Remedial Performance 

The Record of Decision (ROD) for groundwater contamination in the vicinity of Area C (including Siie 4) 

was signed in March 1995; pumping and treating the gmundwater of concern is the selected remedy. This 

remedy is a long-term project and as such would no? abate the threats posed to nearby residents, on-site 

workers, sensitive ecosystems, and future land use plans in a timely manner. 

The proposed removal action will meet the following objectives: 
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The proposed removal action will comply with all applicable or relevant and appropriate environmental and 

health requirements (ARARs) or “To be Considered” (TBC) criteria to the extent practicable considering 

the exigencies of the situation. The Navy has contacted PADEP and EPA to request ARARs for this 

removal action and has allowed the state and EPA the opportunity to comment on the ARARs pertinent 

to this removal action. 

! / 

. Prevent exposures (or potential exposures) to contaminated soils and wastes presenting 

unacceptable risks. 

. Protect groundwater quality by reducing infiltration of water into and through contaminated 

soils and wastes of concern. 

. Prevent the release of hazardous substances at Si?e 4 to nearby surface water, sensitive 

ecosystems, and other media. 

The proposed removal action is consistent with accepted removal practices and is expected to abate the 

threats that meet the NCP removal criteria. The proposed removal action is no? anticipated to impede 

future remedial or removal actions contemplated at Site 4. 

D. Compliance with Applicable or Relevant and Appropriate Requirements 

VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR NOT TAKEN 

Possible exposure of nearby residents and on-site workers to contamination from hazardous substances 

in soils, wastes, and drinking water is expected to continue should action be delayed or no action be taken 

at Site 4. Potential risks to sensitive ecosystems near the Site are also possible. In addition, transfer of 

the Site 4 area to the FLRA-BC for reuse planning would be delayed or impeded. 

VII. OUTSTANDING POLICY ISSUES 

The Base Realignment and Closure (BRAC) Act of 1990 directed the closure or realignment of activities 

at NAWC Wanninster. A proposed BRAC lmplemen?a?ion Plan was prepared by the Navy in 11994. The 

area of work for this project lies within the portion of the base planned for closing and eventual excessing. 

Operations at areas to be excessed are scheduled to cease in 1996. 

There are no other outstanding policy issues pertaining to Site 4 at the NAWC Warminster NPL. Site. 
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VIII. ENFORCEMENT 

I i 
, : 

! ( 

The Naval Facilities Engineering Command, Northern Division, is the lead agency for this project. The 

removal action will no? be financed through Superfund. All funding will be provided by the Navy wi?h BRAC 

funds. Based on this scenario, enforcement strategies do not apply to this removal action. 

IX. RECOMMENDATION 

Because conditions a? Site 4 meet the NCP Section 300.415 criteria for a non-time-critical removal action, 

I recommend approval of this request for $1,218,832. Please indicate your-approvals or disapprovals by 

signing below. 1 recommend your approvals to initiate response actions because of the nature of the 

threats described herein. 

For U.S. Navy 

Approved: Date: 

Disapproved: Date: 
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G.1 RATIONALE FOR HUMAN HEALTH RISK CALCULATIONS 

G.l.l Ingestion and Dermal Contact with COCs in Sediment 

Incidental ingestion of/and dermal contact with chemicals of concern (COCs) present in sediment by a 

potential receptor could occur through recreational activities (wading in streams) near Site 4. The ingestion 

of sediment pathway assumes that the route of exposure is by direct ingestion of a COC in sediment. The 

dermal contact with sediment pathway assumes that the route of exposure is by direct absorption of a COC 

in sediment through the skin. These pathways are considered complete and risk estimates can be 

generated for potential receptors. 

G.1.2 lnaestion and Dermal Contact with COCs in Surface Water 

Incidental ingestion of/and dermal contact with COCs present in surface water by a potential receptor could 

occur through recreational activities (wading in streams). The ingestion of surface water pathway assumes 

that the route of exposure by direct ingestion of a COC in surface water. The dermal contact with surface 

water pathway assumes that the route of exposure is by direct absorption of a COC in water through the 

skin. These pathways are considered complete and risk estimates can be generated for potential 

receptors. 

G.2 EXPOSURE ASSUMPTIONS 

Quantitative estimates of chemical intakes require that surface water and sediment exposure point 

concentrations be estimated. The maximum detection of metals and PCBs in surface water and sediment 

(Table G-l) will be used as the exposure point concentration. Pathway specific intakes also need to be 

estimated. Intake variables are selected so that the combination of all variables results in an estimate of 

the reasonable maximum exposure (RME) for that pathway (EPA, 1989a). RME is considered the upper 

limit of a reasonable exposure predicted to occur for an individual. In calculating the chronic daily intakes 

(CDls) for children contacting surface waters and sediments during recreational activities., many 

assumptions pertaining to input parameters were made, in accordance with EPA guidance (EPA, 1989a; 

EPA, 1989b; EPA, 1991; EPA, 1992; EPA, 1993). These assumptions pertain to body weight, averaging 

time, exposure duration, exposure frequency, ingestion rates, absorption rates and various others. Each 

of these is discussed in detail below. 

G.2.1 Exposure Assumptions Common to All Equations 

The value selected for body weight (BW) of a small child is 15 kg (EPA, 1993). Averaging Time (AT) is 

equal to 70 years when calculating the CDI for carcinogenic exposure (EPA, 1989a). When calculating the 

CDI for noncarcinogenic exposure, AT is equal to exposure duration (ED), 6 years. Exposure frequency 
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TABLt 6.1 
RISK ASSUMPTIONS AND ESTIMATES FOR RECREATIONAL CHILDREN WADING IN STREAMS NEAR SITE 4 

WARMINSTER NAWC 

EXPOSURE ASSUMPTIONS: 

max cone mglL max cone mglkg max cone mglkg 
n nc I IA ?,Ch a-‘) rnn -^,I__ ’ ^-E-06 kglmg 

I160 cm2 

VIV.o LIY 

36 d 
6 yrs 

15 kg 
25550 d 

2190 d 

PC 
ET 
EF 
ED 
CF 
8W 
Afnon 
ATcar 

cl I”” ClllL 

see below 
2.6 hrld 
36 d 

6 yrs 

1 .OOE-03 L/cm3 
15 kg 

25550 d 
2190 d 

FI 
EF 
FD -- 

ISW 
IAT _.. 
IA~ 
I 

I “” rr,y,ny I .““I 
1 .OOE-06 kglmg 3. __ _... - 

1 AF 1.45 mglcm2 
36 d ABS lam\ - - . _ . 01 _. 

R u,e I ,... ,ABS (mat) 0.001 
15 kg [EF 36 d 

25550 d IED 6 yrs 
2190 d IBW 15 kg 

IAT 25650 d - 

EF 
ED 
BW 
ATcar 
ATnon 

SEDIMENT CONCENTRATIONS, CDI ESTIMATIONS. AND HQ. HI. AND RISK ESTIMATES: 
1 

I . I SEDIMENT INGESTION I SEDIMENT DERMAL I 

NAI NAJ NA NA NA NA NA NA 
NAl NAt 1.54~~05 0.00308 NA NA ?.05E-07 0.00014 

0.00053 NA NA 8.95E-07 0.00002 
NA NA NA NA NA 

_- -_ NAi 5 nnF.nR -. I - - - - 5281 NA( NAI 3.47E-04 0.06944 NA NA 1.59E-05 0.00318 
IOE-031 NAI 3.00E-041 ND1 NAi NAI NA NA NA Nhl h,A MA 1 .c . ._. . .., ., a.,., I._ I.-3 

1 .OOE-03 NA 2.00E-02 
17 

NA NA l.l2E-05 0.00056l NAI NAi 5 12E-07 0.00003 
l .OOE-03 NA 5.00E-03 0.82 NA NA 5.39E-07 0.00011 I NAj NAI 2. 47E-08 0.0000049 
1 .OOE-03 NA 5.00E-03 2.14 NA NA 1.4lE-06 0.00028t -.-_.-_, NAi . NAt 6 . . , -.45E-08 0.00001 
1 .OOE-03 NA 7.00E-03 43.4 NA NA 2.8%05 0.00408 1019 
1 .OOE-03 NA 3.00E-01 310 NA NA 2.04E-04 O.OnO6R \nn3 

0.1 7.70E+OO NA n 0745 4 7fJF-n9 R 7RA 

mercvry 
nickel 
selenium 

silver 
vanadium 
zinc 
Aroclor 1254 
HQs: 
Total Cancer Risks: 

NA NA 1.31E:06 O.OC 
NA NA 9.34E.06 O.OC.“” 

lE-06 2.00E-07 

S”;FACE WATER CONCENTRATIONS, CDI ESTIMATIONS, AND HQ. HI, AND RISK ESTIMATES: 
I 

SURFACE WATER INGESTION 
I 

SURFACE WATER DERMAL 
RfD SW CONC cdi-car risk cdi-near hq cdi-car risk 1 cdi-near .*n, I h 

I/Y3 3:43 twl 

ND = Not Detected 
LIL ., . 1 .-I..~+, 

I -.-_- .- 0 

I 
0 



(EF) is equal to 36 days per year. This is based on a recreational child wading in a stream three days a 

week for 12 weeks (June, July, and August). 

G.2.2 Exposure Assumptions - lnqestion of Sediment 

.?;d 

The value selected for sediment ingestion rate (IR) for recreational children is 100 mg/day. This value is 

presumed suitable for contact intensive scenarios and is one-half the recommended 200 mg/day RME 

ingestion rate for a residential child incidentally ingesting surface soil (EPA, 1993). The 100 mylday value 

is presumed to be a conservative for ingestion of sediment and represent an RME level. The sediment 

fraction ingested (FI) from the contaminated source is assumed to be 100 percent. 

G.2.3 Exposure Assumptions - Dermal Contact with Sediment 

The value selected for body surface area (SA) available for dermal contact with sediment is 3,160 cm2 for 

recreational children (EPA, 1989a). This SA represents the 50th percentile skin surface area for the hands, 

arms, and legs of a child 3 to 4 years old. The value selected to represent the sediment adherence factor 

(AF) was 1.45 mg/cm*. This value is considered to be a reasonable upper value (EPA, 1989a). Chemical 

specific absorption factors (ABS) selected for organics were 10% and for inorganics were 0.1 percent. 

G.2.4 Exposure Assumptions - lnqestion of Surface Water 

The value selected for the surface water IR for recreational children is 0.05 ml/day. 

6.2.5 Exposure Assumptions - Dermal Contact with Surface Water 

The value selected for body surface area (SA) available for dermal contact with surface soil is 3,160 cm* 

for recreational children (EPA, 1989a). This SA represents the 50th percentile skin surface area for the 

hands, arms, and legs of a child 3 - 4 years old. Chemical-specific permeability constants (IPC) were 

selected for each specific chemical from EPA (1992) and are shown on Table G-l. Exposure time (ET) 

was selected at 2.6 hours per event which is the national average for swimming (EPA, 1989a). This is 

considered to be a conservative value for wading in a stream. 

G.3 ESTIMATION OF CHEMICAL INTAKES 

Chemical intakes by potentially exposed recreational children were estimated using the maximum detected 

value in surface water and sediment as the exposure point concentration. Chronic daily intakes, expressed 

as the amount of a chemical an individual may be exposed to per unit body weight per day ((mg/kg)/day), 

were estimated for each selected exposure pathway. 
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G.3.1 lnaestion of Chemicals in Sediment 

For exposure to COCs by ingestion of sediment, it was assumed that the ingested sediments were not 

treated prior to intake and the route of exposure was by direct ingestion of chemicals in sediment. The 

following equation (EPA, 1989a) was used to estimate the dose for the incidental ingestion of sediment 

exposure pathway: 

CDI (mg/kg-day) = CSx IRx CFx FIxEFxED 
BWxAT 

Value Definitions: 

CDI ’ = Chronic Daily Intake ((mg/kg)/day) 
cs = Chemical Concentration in Sediment (mg/kg) 
IR = Ingestion Rate (mglday) 
CF = Conversion Factor (1 O4 kglmg) 
FI = Fraction Ingested from Contaminated Source (unitless) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (days) 

The following example calculation assumes that the exposure point concentration for arsenic is 8.5 mg/kg: 

Noncarcinogenic Chronic Daily Intake: 

CDI (mg/kg-day) = 8.5 (mg/kg) *lOO (mg/d) *10-6*1*36 (d/yrl*6 (yr) 
15 (kg)*(365(d/yr) *6(yr)) 1 = 5.59*:10-” 

Carcinogenic Chronic Daily Intake: 

CDI (mg/kg-day) = 8.5 (mg/kg) *lOO(mg/d) *10-6*1*36 (d/yr)*6(yr) 
15(&)*(365 (d/yrl*7O(yr)) 

= 4.79 *lo-’ 

Table G-l contains the CDls for COCs estimated using the incidental ingestion of sediment exposure 

equation. 

G.3.2 Dermal Contact with Chemicals in Sediment 

For exposure to COCs by dermal contact with sediment, it was assumed that the sediments were not 

treated prior to contact and the route of exposure was by direct dermal contact with chemicals in sediment. 

The following equation (EPA, 1989a) was used to estimate the intake from dermal contact with COCs in 

sediment exposure pathway: 

CD1 (mg/kg-day) = CSx CFx SA xAFx ABSx EFxED 
BWxAT 
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Value Definitions: 

CDI 
cs 
CF 
SA 
AF 
ABS 
EF 
ED :::i ; : BW 
AT 

= Chronic Daily Intake ((mg/kg)/day) 
= Chemical Concentration in Sediment (mg/kg) 
= Conversion Factor (lOa kg/mg) 
= Skin Surface Area Available for Contact (cm*/event) 
= Soil to Skin Adherence Factor (mg/cm2) 
= Absorption Factor (unitless) 
= Exposure Frequency (days/year) 
= Exposure Duration (years) 
= Body Weight (kg) 
= Averaging Time (days) 

,’ I The following example calculation assumes that the exposure point concentration for arsenic is 8.5 mg/kg. 

Noncarcinogenic Chronic Daily Intake: 

2.‘ CDI (mg/kg-day) = 8.5(mg/kg)*10d*316O(cmz)*1.45(mg/cm2*O.001*36~d/yrl*6(yr)~ 
15 (kg)*(365(d/yr) *6(w)) I 

= 2.56*lO-i 

= 2.56 X lo-’ 

Carcinogenic Chronic Daily Intake: 

WI (mg/kg-day) = 
i 

8.5(mg/kg) *1O-6+316O(cm~)*1.45(mg/cm2*O.OO1*36(d/yr)*6(yr), 
15 (kg)*(365(d/yr1*70 (yr)) 1 = 2,2*1o-8 

= 2.2 x lo4 

Table G-l contains the CDls for COCs estimated using the dermal contact with chemicals in sediment 

exposure equation. 

G.3.3 Ingestion of Surface Water 

To estimate the CDI of chemicals from ingestion of surface water, it was assumed that the surface water 

: 
was not treated prior to intake and the route of exposure was by direct incidental ingestion of the ‘chemicals 

in surface water. The CDI associated with the ingestion of surface water ingestion pathway was estimated 

using the following equation (EPA, 1989a): 

CDI (mg/ kg-day) = cwx Fwz yTx ED 

Value Definitions: 

CDI 
cw 
IR 
EF 
ED 
BW 
AT 

= Chronic Daily Intake ((mg/kg)/day) 
= Chemical Concentration in Surface Water (mglliter) 
= Ingestion Rate (liters/day) 
= Exposure Frequency (days/year) 
= Exposure Duration (years) 
= Body Weight (kg) 
= Averaging Time (days) 
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The following example calculation assumes that the exposure point concentration for barium is 0.088 mg/L. 

Noncarcinogenic Chronic Daily Intake: 

WI (mg/kg-day) = 0 - 088 (W/L) *O. 05 (L/d *36 (d/yr) *6 (yr) 
15 (kg1 * (365 (d/yr) *6 (yr) ) 1 = 2.9*10-5‘. 

Note: Carcinogenic chronic daily intakes were not calculated for surface water ingestion because no 
carcinogens were detected in site surface water samples. 

Table G-l contains the CDls for COCs estimated using the ingestion of chemicals in surFace water 

exposure equation. 

G.3.4 Dermal Contact with Surface Water 

For exposure to COCs by dermal contact with surface water, it was assumed that the surface water was 

not treated prior to contact and the route of exposure was by direct dermal contact with chemicals in 

surface water. The following equation (EPA 1989a) to determine the CDI associated with demral contact 

with chemicals in surface water: 

CDI (mg/kg-day) = CWxSAxPCxETxEFxEDxCF 
EWxAT 

Value Definitions: 

CDI 
cw 
SA 
PC 
ET 
EF 
ED 
CF 
BW 
AT 

= Chronic Daily Intake ((mg/kg)/day) 
= Chemical Concentration in Surface Water (mg/liter) 
= Skin Surface Area Available for Contact (cm*/event) 
= Chemical Specific Dermal Permeability Constant(cm/hr) 
= Exposure Time (hours/day) 
= Exposure Frequency (days/year) 
= Exposure Duration (years) 
= Conversion Factor (1 liter/1000 centimeters) 
= Body Weight (kg) 
= Averaging Time (days) 

The following example calculation assumes that the exposure point concentration for barium is 0.088 mg/L. 

Noncarcinogenic Chronic Daily Intake: 

WI (mg/kg-day) = 0,088 (mg/L) *3160(cn1~)*1*10-~(cn7/hr) *2.6 (hr/d) *36(d/yr) *6(yr) *10T3 
15 (kg) * (365 (d/p) *6 (yr) ) 

= 4.1 x lod 

Note: Carcinogenic chronic daily intakes were not calculated for surface water dermal contact because no 
carcinogens were detected in site surface water samples. 
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Table G-l contains the CDls for COCs estimated using the dermal contact with chemicals in surface water 

exposure equation. 

G.4 ESTIMATION OF CARClNOGENlC AND NONCARCINOGENIC RISKS 

G.4.1 Noncarcinogenic Health Effects 

To evaluate noncarcinogenic health risks, CDls estimated previously are compared to toxicity criteria to 

determine if the exposure is within a range which is unlikely to cause adverse health effects. The relevant 

toxicity criieria are EPA RfDs (EPA, 1995 and see Table G-l). The potential for noncarcinogenic health 

effects is evaluated by comparing a chemical-specific exposure level with a chemical-specific reference 

dose. The ratio of exposure to toxicity for a single chemical is called a hazard quotient (Ha) and is 

calculated as follows: 

Hazard quotient = CDI 
RfD 

Where: CDI = Chronic Daily Intake ((mg/kg)/day) 
RfD = Reference Dose ((mg/kg)/day) 

The HQ assumes that there is a level of exposure below which it is unlikely for even a sensitive population 

to experience adverse health effects. If the CDI exceeds the RfD, a potential for non-cancer adverse health 

effects may exist. 

The Hazard Index (HI) is equal to the sum of hazard quotients for the COCs per receptor group. When 

the HI exceeds one, there is a potential for adverse health effects. All noncarcinogenic HQs and HIS are 

shown on Table G-l. 

Example Calculation: 

Ingestion of Sediment, Arsenic CDI (estimated previously), RfD = 3E-04, Noncarcinogenic Effects (EPA, 
1989a and 1995): 

HQ = 5.59*10* ((mg/kg)/day) / 3*10A ((mg/kg)/day) = 0.02 

G.4.2 Cancer Risk Estimates 

To evaluate cancer risks, CDls estimated previously are multiplied by the cancer SFs (see Table G-l) 

identified to develop the upper-bound incremental cancer-risks (EPA, 1995). Incremental cancer risks in 

the range of 1~10~ to 1~10~ are generally characterized as acceptable by EPA. Total cancer risks are 

obtained by combining the cancer risks estimated in each exposure pathway. All carcinogenic risks are 

shown on Table G-l. 
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Example Calculation: 

: 

i -... .,_. 

Ingestion of Sediment, Arsenic CDI (estimated previously), SF = 1.75E+OO, Carcinogenic Effects (EPA, 
1989a and 1995): 

Risk = 4.79*10” ((mg/kg)/day) * 1 .75*10° ((mg/kg)/day)” - 9E-7 

WPSl\NAVY\1412’075012 G-8 



,. -, 

: 
( 

I z-3 

REFERENCES 

United States Environmental Protection Agency, 1989a. Risk Assessment Guidance for Superfund, 

Volume 1, Human Health Evaluation Manual (Part A). Interim Final. Office of Emergency and Remedial 

Response. EPA/540/i -89/002. 

United States Environmental Protection Agency, 1989b. Exposure Factors Handbook. Office of Health and 

Environmental Assessment. EPA/600/8-89/043. 

United States Environmental Protection Agency, 1991. Human Health Evaluation Manual, Supplemental 

Guidance: Standard Default Exposure Factors. Office of Solid Waste and Emergency Response. OSWER 

Directive 9285.6-03. 

United States Environmental Protection Agency, 1992. Dermal Exposure Assessment: Principles and 

Applications. Office of Health and Environmental Assessment. EPA/600/8-91 /Ol 15. 

United States Environmental Protection Agency, 1993. Superfund Standard Default Exposure Factors for 

the Central Tendency and Reasonable Maximum Exposure. Preliminary Review Draft. 

United States Environmental Protection Agency, 1995. Risk-Based Concentration (RBC) Tables - Region 

fi. January - June 1995. 

G-9 









i _. I!; 

CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLOI~IDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1,1-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
l,P-UICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-D ICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHAiE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SNRENE 
TOTALXYLENES 

CRQL 

w-ss-04-13 
950222- 19 

w-ss-04-01 
950222-01 

1x i 
12 u 

'f :: 
12 u 
6 U 
6 U 

t :: 

f :: 
12 u 

x i 

: ii 

: z 

: ii 
6 U 
6 U 
6 U 

12 u 
12 u 

t "u 

ii i 

: ii 
6 U 

W-SS-04-06 
950222- 09 

w-ss-04-07 
950222-10 

% SOLIDS: 83.0 81.0 77.0 81.0 62.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

P 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-d’lCHLOROETHANE 
2-B.UTANONE 
1 ,l ,l 7 TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
l.,2~DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIE3ROMOCHLOROMETHAiJE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-;,HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TDLUENE 
GHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

W-SS-04-21 
950222-14 

w-ss-04-11 
950222-15 

w-ss-04-14 
950222- 20 

12 u 
12 u 
12 u 
12 u 
6: :: 

6 U 

ii i 
6 U 
6 U 

128 i 
6 Ll, 

: i 

ii uu 

‘6 u 

: : 

: i 
12 u 
12 u 

f i 

46 Ju 3 Ju . 

IO 

, 

% SOLIDS: 80.0 82.0 85.0 
DILUTION FACTOR: 1.0 1.0 1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC ~oRP~RAT~~N 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
d,2-DICHLOROETHENE UOTAL) 
CHLOROFORM 
1,2-D ICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-D ICHLOROPROPANE 
CIS- I,&DICHLOROPROPENE 
TRICHLOROETHENE * 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BkiJZENE 
TRAbiS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1 ,1 i2;2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

CRQL 

W-SS-04-16 W-$S-04-16 
950222-22 950222-24 

ii5 :: 
12 u 
12 u 
6 U 

61 
6 U 

f t-i 

: i 

1: uu 
6 U 

ii :: 
6 U 

. 6 U 

ii u 

t :: 

x !i 
12 u 
12 u 

ii i 
1 J 

: !i 
1 J 
5 J 

12 u 
12 u 
12 u 
12 u 
42 6 U 

ii :: 
6 U 
6 U 

z -:: 
12 u 
6 .U 

: :: 
6 U 
6 U 

t u 

f :: 
6 U 

1: : 
12 u 

t /Ii 
6 U 

f ki 
6 U 
6 U 

% SOLIDS: 64.0 64.0 
DILUTION FACTOR: 1.0 1.0 



000000000000000000000000000000000 

8 

~~---c-~--~--~c~~-~~---~---~~~--~ 

a 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 

, CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1,1-D ICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-D ICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPRCPANE 
CIS-1,3-D~ICHLOROPROPENE 
TRICHLOROETHENE: 
DlBROMOCHLOROhlETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1 +DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SNRENE 
TOTAL XYLENES 

DILUTION FACTOR: 1.0 





CT0 159, NAWC .WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04-01 W-SB-04-02 W-SB-04-03 W-SB-04-04 W-SB-04-05 
LABORATORY ID: 950237-02 950237- 03 950237- 06 950237- 07 950237-10 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

. 

14 u 12 u CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-D ICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DlBROMOCHLOROMETHAhE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

13 u 
13 u 
13 u 
13 u 
13 u 
15 B 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

II Ju 
3 J 

11 u 
11 u 
11 u 
11 u 

225 Ei 
11 u 
11 u 
11 u 
11 u 
il u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

1: Ju 
2 J 

14 u 
14 u 
14 u 
14 u 
64 B 
14 u ’ 
14 u 
14 u 
14 u 
14 u 

it ii 
14 Ll. 
14 u 
14 u 
14 u 

:t i 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

1: ii 

1: Ju 
20 

4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 
4200 

12 u 
12 u 
12 u 

1220 Be 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
44 
12 u 
12 'u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

ii i 

1: i!l 
12 J 
12 u 
a J 

% SOLIDS: 
DILUTION FACTOR: 

75.0 
1.0 

90.0 
1.0 

74.0 
1.0 

1hi:o 0 82.0 
1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
CEIUIC ~~RP~RATI~N . 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2- 0 ICHLOROETHANE 
P-BUTANONE 
1,l ,l -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-D ICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DlBROMOCHLOROMETHAkJE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 

1 4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
S’WRENE 
TOTAL XYLENES 

CRQL 

W-SB-04-06 W-SB-04-30 W-SB-04-31 
950237- 11 950237- 12 950237- 13 

12 u 
12 u 
12 u 
12 u 
2 B 

46 B 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
17 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1; i 
12 u 

1; : 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

12 u 
12 u 
12 u 
12 u 

4: E 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
15 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

12 u 
12 u 
12 .u 
12 u 

6: !!i 
12 u 
12 u 

:: u” 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1X Ju 
3 J 

% SOLIDS: 80.0 
DILUTION FACTOR: 1 .o "1:: 

80.0 
1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
~EIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOIATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1 ,P-DICtiLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,P-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFdRM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTALXYLENES 

CRQL MDL 

W-SB-04-07 
950255- 02 

15 u 
15 u 
15 u 
15 u 
15 u 
66 B 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 * u 
15 u 
15 u 
15 u 
15 u 
15 u 

1: Ju 
15 u 

w-se-04-08 
950255- 03 

. . 

16 U 
16 U 
16 U 
16 U 
7 B 

74 B 

1: “u 
16 U 
16 U 
16 U 
16 U 
32 B 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 ‘U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
25 
16 U 
27 

W-SB-04-09 W-SB-04- 10 
950255- 04 950255- 05 

1: f! 
12 u 
12 u 
11 B 
48 B 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

2:: 
40 
12 u 
49 

12 u 
12 u 
12 u 
12 u 

10: :: 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1x ii 
12 u 
12 u 
12 u 
12 u 
12 u 

% SOLIDS: 
DILUTION FACTOR: 

66.0 
1.0 

64.0 
i-0 

62.0 
i.0 

82.0 
1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,l ,l -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPRCPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- I ,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-P-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHL’OROBENZENE 
ETHYLBENZENE 
SlYRENE 
TOTAL XYLENES 

MDL 

W-SB-04-11 
950261-02 

12 u 
12 B 
12 u 
12 u 

3 :: 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 -u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

iI i 
12 u 
12 u 
12 u 
12 u 
12 u 

* 12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

W-SB-04- 
950261-03 

12 W-SB-04-13 
950261-04 

13 u 

lf t: 
13 u 

133 E 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u * 
13 u 
13 u 
13 u 

W-SB-04-14 
950261-05 

13 u 
13 u 
13 u 
13 u 

1: :: 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

W-SB-04-15 
950261-06 

13 u 
13 u 
13 u 
13 u 

1: : 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 d 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1: Ju 
13 u 
13 u 
13 u 

% SOLIDS: 80.0 80.0 79.0 76.0 79.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

i, 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMI~ CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
P-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

CRQL MDL 

W-SB-04-16 W-SB-04-17 
950261-07 950261-08 

12 u 
12 u 
12 u 

'f : 
ia B 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

:3 ii 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

12 u 
12 u 
12 u 
12 u 

12 :: 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1: “u 
12 u 
12 u 
12 u 

W-SB-04-16 
950261-09 

12 u 
12 u 
12 u 
12 u 
12 u 

1: i 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

II hi 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

% SOLIDS: 84.0 81.0 60.0 
DILUTION FACTOR: 1.0 1.0 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04-19 W-SB-04-20 W-SB-04-21 W-88-04-22 W-SB-04-23 
LABORATORY ID: 950266-02 950266- 03 950266-04 950266-05 950266- 06 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-D ICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
t ,2- DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHAiE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

12 u 

1: E 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

12 u 
12 u 
12 u 
12 u 

s E 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

It i 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

12 u 
12 u 
12 u 
12 u 

1x E 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

- 12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1; Ju 

i$ ii 
12 u 

12 u 
12 u 
12 u 
12 u 
3 B 

12 z 
12 u 
12 u 
12 u 
12 u 

1% z 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1; :: 
12 u 
12 u 
12 u 
12 u 

11 u" 
12 u 
12 u 
12 u 
12 u 
12 u 

13 u 
13 u 
13 u 
13 u 
13 u 
a9 B 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13,u 

ii i 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1: Ju 
13 u 
13 u 
6 J 

,- “,r<;l .: .:!I- . . 
3 “-” 

% SOLIDS: 
DILUTION FACTOR: 

63.0 
1.0 

81.0 
1.0 

83.0 
1.0 

83.0 
1.0 

78.0 
1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 ,1-D ICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 

(TOTAL) 

1,2-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-D ICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHA~E 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

CRQL MDL 

W-SB-04-24 
950266- 07 

13 u 
13 u 
13 u 
13 u 

8X Li 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
15 B 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1: “u 
4 J 

13 u 
8 J 

W-SB-04-32 
950266- 08 

12 u 
12 u 
12 u 
12 u 

113 B” 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
19 B 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 .u 
12 u 
12 u 
12 u 
12 u 
12 u 

1: ;: 
2 J 

SOLIDS. 
~LuTION ‘FACTOR: 

60.0 
1.0 1.0 

I’, 
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CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE ACETONE 
CARBON DlSULFlDE CARBON DlSULFlDE 
1 .I-DICHLCl~n’=-‘~N’= 1 ,l-DICHLOROETHENE -I. -.---- 

1,1-DICHLt 1,1-DICHLOROETHANE 
1,2-DICHLi 1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM CHLOROFORM 
1,2-D ICHLOROETHANE 1,2-D ICHLOROETHANE 
P-BUTANONE P-BUTANONE 
1 ,I ,l-TRICHLOROETHANE 1 ,I ,l-TRICHLOROETHANE 
CARBON TETRAp”’ A”‘nC CARBON TETRACHLORIDE 
BRCI&4,ODlCHLO BRCI&4,ODICHLOROMETHANE 
1,2-011 1,2-DICHLOROPROPANE 
CIS-1, CIS-1,3-DICHLOROPROPENE 
TRICHLORC TRICHLOROETHENE 
DIBROMOC DIBROMOCHLOROMETHANE 
1 ,l ,P-TRICHLOROETHANE 1 ,l ,P-TRICHLOROETHANE 
BENZENE BENZENE 
TR TRANS- 1,3-DICHLOROPROPENE 
BR BROMOFORM 
4-METHYL-2-PENTANONE 
ii: HExANO 2- HEXANONE 
TETRACHL(: TETRACHLOROETHENE 
1 ,1,2,2-TE7 1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE TOLUENE 
CHLOROBENZENE CHLOROBENZENE 
ETHYLBENZENE ETHYLBENZENE 
SlYRENE SlYRENE 
TOTAL XYLENES TOTAL XYLENES 

MDL 

W-TB-0421 
950255- 01 

10 u 
10 u 
10 u 
10 u 
10 u 

1: “u 
10 u 
10 u 
10 u 
10 u 
10 u 
7 J 

10 u 
10 u 
10 u 
10 u 

1: :: 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DILUTION FACTOR: 1.0 



.::. :I’ i.. 

CT0 159. NAWC WARMINSTER, WARMINSTER. PENNSYLVANIA 
CEIMIC ~oRP~RAT~~N 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I -0ICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETtIANE 
2-BUTANONE 
1 ,l ,l -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS- 1,3-DICHLOROPROPENE 
TRICHL,OROETHENE 
DIBROMOCHLOROMETHAiE 
1 ,1,2-TRICHLOROETHANE 
@ENZE,fyJE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETflY,LBENZENE 
STYRENE 
TOTAL XYLENES 

W-TB-0425 
950266- 01 

10 u 
10 u 
10 u 
10 u 

1: i 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1: “u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

.lO u 
10 u 
10 u 
10 u 
10 u 
10 u 

W-RB-0425 
950266- 10 

10 u 
10 u 
10 u 
10 u 
10 u 
16 J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DILUTION FACTOR: 1.0 1.0 
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SITE: WARMINSTER 
CASE NO. 9710-4ooO4 
LABORATORY: RMC 

VOLATILE AQUEOUS ANALYSES (trgk) 

CLIENT ID: NADC - 3-S. WATER 6-S. WATER 6-S. WATER 
LAB ID: 0000 6603 0606 

CHEMICAL CRQL 

Chtoromettgne 
Bromomeltswe 
VInyI Chlortde 
Qrforoetkrne 
Methylens Chlorlde 
Acetone 
Carbon Dlwlfide 
frlcHofofluoromelhan 
i.1 -Dlchloroethene 
!.,I -,4ld~~oroeltrane 
1.2-Dlchloroelhene(lotal) 
Chlorofkm 
1.2-Dl’chloro$hane 
2-8&i&e 
1,l ,l -Trkhbmethane 
CarbdnTetracHalde 

6 Vlnyl&ebyte 
Bromodlchloromelhaane 
l,2~Dlch~oropropane 
cls - 1,3-~lchloropropene 
f!lchloroelhene 
Benzene 
Z)!Qr;omc$hlorpmethane 
1,1.2-frl~loroelhane , 
bans-1,3-DlcHoropropene 
2-clloroethyMnyl ether 
Br omoform 
I-MewI-2-Penlanorre 
P-Hexahone 
Telrachbroethene 
1.1.22-Tetrachloroelhane 
Tdtsne 
Chlorobe’rzene 
Ethylbenzene 
Slyrene 
Xylenes (lolaI) 
1.3-dlchlorobenzene 
.*A 1, -*lrl.l*rACM-“On 

10 
10 
10 
10 
6 
10 
5 
6 
6 
6 
6 
S 
6 
10 
5 
6 
10 
6 
6 
6 

5” 
6 
6 
6 
10 
6 
10 
10 
5 
6 
6 
6 
6 
6 
6 
6 
5 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 IJ to u 
68 se 
10 UJ(c) 7B 
5u 5u 
6U 6U 
6U SU 
6U 6U 
6U 6U 
6U 6U 

it,” f% 
5u 5u 
6U 6U 
1ou 1ou 
SU 6U 
6U 6U 
6U 6U 
6U SU 
5u 5u 
6U 6U 
6U 6U 
6U 6U 
1ou 1ou 
SU SU 
1ou 1ou . 
IOU IOU 
5u 0.4 B 
SU 6U 
6U 6U 
6U 6U 
6U 6U 
SU 6U 
6U 6U 
6U 6U 
5u 5u 

10 u 
10 u 
to u 
10 u 
68 . 
10 UJ(c) 
5u 
SU 
SU 
6U 
6U 
6U 

it: 
5u 
6U 
1ou 
6U 
6U 
6U 
6U 
5u 
6U 
6U 
6U 
1ou 
SU 
1ou 
iou 
5u 
6 ‘J. 
6U 
6U 
6U 
6U 
SU 
6U 
5u 

sil 





2 StTE: WARMINSTER NAVAL BASE 

Surface Water Volatile Organlcs Analyalr (ug/ L) 

bf!F d ‘qkk 

Sample No.: W-SW-01 W-SW-02 W-SW-03 
Lab Sample ID: 920328-08 920328-10 920328-12 92tN28-14 _ 

Chloromothane 
Bromomethane 
Vlnyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone. b 
Carbon Dlsulfide 
1 ,I -0ichloroethene 
I, 1 -0lchloroethane 
1,2-Dlchloroethene (total) 
Chloroform., 
1,2-Dlchloroethane 
2:Butanone 
l,l,l-frichloroethane 
Carbon Tetrachloride 
Bromodlchloromethane 
1.2.Dlchloropropane 
cis-I,&Dlchloropropene 
Trlchloroethene 
Dibromochloromethane 
1 ,I .P-Trlchlqroethane 
Benzene 
Trans,l,3-Dichloropropene 
Bromoform 
4-Methyl-P-Pentanone 
2-Hexanone 
Tetrachloroethene 
1 .I ,2.2-Tetrdchloroethane 
Toluene 
Chlorobenrene 
Ethylbenzene 
Styrene 
Total Xylenea 

IO UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 UJ 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 ul 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 





CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
CEIMIC CORPORATION . 

CLIENT ID: 
lABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE nOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
P-BUTANONE’ 
l,l,l-TRICHLOROETHANE 
CAREION TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2’~HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
g;;i;;NZENE 

XYLENE ‘(TOTAL) 

CRQL MDL 

W-RB-0103 
950005- 08 

10 u 
10 u 
10 u 
10 u 

27 JB 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DILUTION FACTOR: 1.0 

W-SW-Cl 
950005- 03 

10 u 
10 u 
10 u 

.I0 u 

152 ii 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO IJ 
10 u 
10 u 
'10 u 
10 u 
10 U 
10 u 
10 u 
10 u 

1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBONDISULFIDE 
l,l-DICHLOROETHENE 
1 ;l -DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
P-BUTANONE 
1 ,I ,1 -TRICHLOROETHANE 
CARBONaTETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2~DlCHLOROPROPANE 
CIS- 1,3;DlCHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-,TETRACHLOROETHANE 
TOLUENE 
CHL?ROBe,NZENE 
;Tt$;Yt’lZENE 

XYLENE (TOTAL) 

MDL 

W-SW-C:! 
950005- 01 

10 u 
10 u 
10 u 
10 u 

17 Be 
10 u 
10 u 
19 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

W-SW-C4 
950005-12 

10 u 
10 u 
10 u 
10 u 

I”0 “B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
0 UJ 
0 u 
0 u 
0 u 
0 u 
0 u 
0 u 
0 u 

W-SW-C5 
950005-06 

10 u 
10 u 
10 u 
10 u 

1: ii 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

:x ii 
10 u 
10 u 
10 u 
10 u 

ix t: 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

%uq 
W-SW-W 
950005-14 

18 :: 
10 u 
10 u 

146 ii 
2 J 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

18 :: 
10 u 
10 u 
10 u 
10 u 

1x i 
10 u 

1x ; 
10 u 

1: ii 
10 u 
10 u 
10 u 
10 u 
10 u 

J 

W-SW-C6 
950005- 13 

10 u 
10 u 
10 u 
10 u 
4 B 

1: :: 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 



‘) 
:: , 

CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
CEIMI~ ~~RP~RATI~N . 

CLIENT ID: 
LABORATORY ID: 

TdL GOLATILE WATERS (UGIL) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
ChReON DlStiLFlDE ’ 
i ;'l -DICHLOROETHENE 
l,l-DjCHLOROETHANE 
l,,?- D ICHLOROETHENE (TOTAL) 
CHLQROFORM 
J,2-DICHLOROETHANE 
IL-BvTAtjONE 
l,l,l,TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODlCHtOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2:TRlCHLOROETHANE 
BENZENE 
TA’ANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-‘METHYL-2-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE (TOTAL) 

MDL 

W-SW-C9 W-TB-0103 
950005-15 950005-09 

10 u 
10 u 
10 u 
10 u 

1: "8 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IQ U 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

> 

10 u 
10 u 
10 u 
10 u 

1: :J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 'U 
10 u 
10 u . 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DILUTION FACTOR: 1.0 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE WATERS (UG/L) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,l -D,ICHLOROETHENE 
1,l -D ICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-D ICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-,HEXANONE 
TETRACHLOROETHENE 
1’,1,2,2-‘TETRACHLOROETHANE 
TOLUENE 
CHLdRbBENZENE 

(, 

EThYLBENZENE 
SnRENE 
RYLENE: (TOTAL) 

MDL 

DILUTION FACTOR: 

hA# 
OuflktdE ** 

W-SW-Cl0 
950005- 26 

10 u 
10 u 
10 u 
10 u 

1: :: 

1: “u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

W-TB-0104 
950005- 29 

10 u 
10 u 
10 u 
10 u 

1: i?J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u . 
10 u 
10 u 
10 u 
10 u 





m BY’ 
P 

I .<.I 04:. 
J-h1 c 

SITE: WAAMINSTER 
CASE NO. 9710-40004 
LABORATORY: RMC 

VOLATILE SEDIMENT ANALYSES (uc~:Ky) k A 

CLIENT IO: 
LAB ID: 

CHEMICAL 

Chloromelhane 
Bromomelhne 
Vinyl Chloride 
Chloioelk33e 
Muthylene Chloride 
Acelone 
Carbon Disulfide 
TrlcHoroHuorcmethane 
I,1 -Dlchloroelhene 
I, t -Dlddoroellrrne 
1,2-Dlchloroethene(total) 
Chlorofkrrn 
I,:!-Dlchloroelllane 

k 2-Butanone 
l,l,l-Triihloroelhane 
CarbonTelracHcflde 
VlnylAcetale 
Brofnodlchlororneltune 
1,2-Dlchloropropane 
cls- 1.3-Dlchloropropene 
TrlcNoroethene 
Benzene 
Dlbrdntochldrometl~ne 
1,1.2-Trlchloroethane 
bans- j.o-Dlchlorcpropene 
2- chluoelhytvlnyl ether 
Brornoform 
4-Methyl-2-Pertanone 
2-Hexanone 
Tetmchkxoethene 
1 .1,22-Tetrachloroettune 
Tdllerle 
Chlorobenzene 
Ethytbemene 
Styrene 
Xylenes (total) 
1.3-dlchlorobenzene 
1.2.& 1,4-dichlorobentene 

CRCIL 

50 

60 
60 
60 
26 

ii: 

25 

25 
26 
26 
26 
26 
50 
25 
25 
60 
25 
26 
25 
26 
25 
25 
26 
26 
60 
26 
60 
60 
25 
25 
26 
26 
25 
26 
26 
25 
25 

/ 
39 / 

3-SEDIMENT 
6801 

60 U 
60 U 
50 u 
60 U 
13 B 
66 B 
25 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
R(f) 
25 u 
26 U 
60 U 
26 U 
26 U 
26 U 
26 tJ 
25 U 
26 U 
2s u 
25 u 
60 U 
26 U 
60 fJ 
50 u 
25 U 
26 U 
26 U 
26 U 
26U 
26 U 
26 U 
25 U 
25 U 

I 

ttf 

4-SEDIMENT 
6602 

60 U 
60 U 
60 U 
50 u 
23 B 
60 UJ(c) 
25 U 
26 tJ 
26 U 
25 u 
26 U 
26 U 
26 tJ 
WI 
25 U 
26 U 
80 u 
26 U 
26 U 
26 u 
26 U 
25 U 
26 U 
26 U 
26 u 
60 U 
26 U 
60 U 
60 U 
25 U 
26ii 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
25 U 

. ,- ,.I^ I---,.,,. 



SITE: WARMINSTER 
CASE NO. 9710-40004 
LABORATORY: RMC 

VOLATILE SEDIMENT ANALYSES (uQn<Q) 

CLIENT ID: NADC - 6-SEDIMNT 6- SEDIMNT 
LAB ID: 6604 . 6606 

CHEMICAL cfla 

Chloromettwte 
Brunomeltkwe 
Mriyl Chlorlde 
Chlotoetkwe 
Methylene Chlorlde 
Acetone 
Carbon Disul!ide 
TrlcHorofluoranelhane 
1.1 -Dlchloroelhene 
1.1 -Dlchloroekwe 
1.2-Dichloroelllenebotal) 
Chloroform 
1.2-Dlchloroelhane 

s P-Butanone 
1,l .l -Trlchbmethane 
CarhonTelracHorMe 
VlnylAcetale 
Brornodlct~loromeItxwe 
l,2-Dlchloropropane 
cls- 1,3-Dlchloropropene 
TrlcHoroethene 
Benzene 
Dlbromochloromethane 
1.1.2-Trlchloroethane , 
ham- 1,3-Dlcltoropropene 
2-chlaof$hyMnyl ether 
Branoform 
4 -Methyl-P-Pertanone 
2- Herranone 
Tetmchbroelhene 
1.1.22-Tehachloroet!we 
Tdwne 
Chlorobemene 
EIhylbemen@ 
Slyrene 
Xylener (lotal) 
1.3-dlchlorobenzene 
1,2 h 1,4-dichlorobenrene 

60 
60 
60 
60 
26 

2550 
26 
26 
26 
26 
26 
26 
50 
25 
26 
60 
26 
26 
26 

;9 
26 
26 
26 
60 
26 
60 
60 
25 
26 
26 

26 
26 
26 
26 
26 
25 

60 U 
60 U 
60 U 
60 U 
12 B 
160 B 
25 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
RI9 
25 U 
26 U 
60 U 
26 U 
26 u 
26 U 
26 U 
25 IJ 
26 U 
26 U 
26 U 
60 U 
26 U 
60 U 
60 U 
25 U 
26 u 
7B 
26 U 
26 u 
26 U 
26 UJ(c) 
26 U 
25 U 

6OU 
60 U 
60 U 
60 U 
16 B 
340 B 
25 u 
26 U 
26 U 
26 u 
26U 
26 U 
26 U 
w9 
25 U 
26 U 
60 U 
26 u 
26 U 
26 U 
26 U 
25 U 
26 U 
26 U 
26 U 
60 U 
26 U 
60 U 
60 U 
25 U 
26 U 
13 B 
26 U 
26 U 
26 U 
26 UJ(c) 
26 U 
25 U 

- 

64 
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SITE: WAAMINSTEA NAVAL BASE 
,I 

Sediment Volatile Organks Analysis (ug/kg) 

Sample No.: W-SD-01 W-SD-02 W-SD-S3 W-SD-34 
Lab Sample ID: 920328-03 920328-04 92032895 92b328-6 

Chloromethane I3 u 
6romomethanr I3 u 
Vinyl Chloride 13 u 
Chloroethane I3 u 
Methylene Chloride I3 u 
Acetone 46 J 
Carbon Disulflde I3 u 
1 .l Dlchloroetheno 13 u 
1,i -0khloroethane 13 u 
1.2-Dlchloroethene (total) 13 u 
Chloroform 13 u 
1,2-Dlohloroethane 13 u 
2-Butanone I3 u 
1 ,l ,I-Trkhloroethane 13 u 
Carbon Tetrachlorlde I3 u 
Bromodlchloromethane 13 u 
1 ,P-Dkhloropropane 13 u 
cls-l,J-Dlchloropropene I3 u 
Trkhloroethene 13 u 
Dibromochloromethano 13 u 
1 .I ,P-Trkhloroethane I3 u 
Benzene 13 u 
Trawl .3-Dkhloropropene I3 u 
Bromoform 13 u 
4-Methyl-2-Pentanone 13 u 
2-Hexanone 13 u 
Tetrachloroethene I3 u 
1 ,1.2.2-Tetrachloroethane 13 u 
Toluene I3 u 
Chlorobentene I3 u 
Ethy!benZene I3 u 
Styrene I3 u 
Total Xylenes I3 u 

13 u 
I3 u 
I3 u 
13 u 
13 u 
I3 UJ 
13 u 
I3 u 
I3 u 
13 u 
13 u 
13 u 
13 u 
I3 u 
13 u 
I3 u 
13 u 
I3 u 
I3 u 
13u * 
13 u 
13 u 
13 u 
13 u 
I3 u 
13 u 
13 u 
13 u 
13 u 
13 u 
i3 U 
13 u 
13 u 

14 u 
I4 u 
I4 u 
14 u 
I4 u 
14 UJ 
14 u 
I4 u 
14 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
I4 u 
I4 u 
I4 u 
14 u 
I4 u 
I4 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
I4 u 
14 u 
14 u 
14 u 
I4 u 

13 u 
13 u 
13 u 
I3 u 
13 u 
I3 UJ 
I3 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
I3 u 
13 u 
13 u 
I3 u 
13 u 
I3 u 
I3 u 
13 u 
13 u 
I3 u 
I3 u 
I3 u 
13 u 
13 u 
13 u 
13 u 
I3 u 
13 u 
13 u 
13 u 





CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETWANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
1 (1 - DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODiCHLOROMETHANE 
1,2- 0 ICHLOROPROPANE 
CIS” l,S-DICHLOROPROPENE 
TRICHLOROETHENE 
Dll3ROMOCHLOROMETHANE 
1 ,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
P-HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 1 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE (TOTAL) 

% SOLIDS: 
DILUTION FACTOR: 

W-SD-Cl W-SD-C2 W-SD-C3 
950005- 04 950005- 02 950005- 05 

i: t 
16 U 
16 U 

1350 E 
16 U 
I6 U 
16 U 
16 u 
16 U 

U G? 30 

16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

U 

* 
J 

16 
16 U 
16 U 
16 U 

62.0 
1.0 

24 U 
24 U 
24 U 
24 U 

11: ii 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 

16 U 
16 U 
16 U 
16 U 

ii i 
I6 U 
16 U 

1: l 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U a 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

41.0 64.0 
1.0 1.0 



CT0 159, NAWC WAAMINSTER, WARMINSTER, PENNSYLVANIA 
CEMC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
l,P-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
l,l,l-TRICHLOROETHANE 
CARf3ON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-l,&DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2- HEXANONE 
TETRACHLOROETHENE 
1 ,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SNRENE 
XYLENE (TOTAL) 

CRQL 

W-SD-C4 W-SD-C5 
950005- 19 950005- 07 

14 u 
14 u 
14 u 
14 UJ 
4 B 

14 UJ 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

I: !I. 
14 u 

1: i 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

It i 
16 U 
16 UJ 

t :: 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

ii L: 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

1: ii 
16 U 
16 U 
16 U 
16 U 
16 U 

% SOLIDS: 69.0 62.0 
DILUTION FACTOR: 1.0 1.0 
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CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-D ICHLOROETHANE 
2-BUTANONE 
1 ,l ,l -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BEiJZENE 
TRANS- 1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,I ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 

G 

ETHYLBENZENE 
SIYRENE 
XY LE NE (TOTAL) 

W-SD-C9 
950005- 23 

% SOLIDS 65.0 
DILUTION FACTOR: 1.0 
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CT0 116, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-HN-29X 
LABORATORY ID; 950172- 04 

TCL PESTlCIDE/PCB WATERS (UG/L) 

ANALYTE CRQL MDL 

iQP;A,-;C 

DELTA’--BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRlN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1246 
AROCL~R;: 1254 
AROCLOh-1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

* 8:: 

X:i 

X:! 

2: 
0.1 

02 
0:os 

5 

: 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 iJ 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 
0.05 u 
0.05 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

1.0 DILUTION FACTOR: 

;,,.I,,‘/ I’.. 







CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMI~ CORPORATION . 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 
I 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-D ICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYIAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2- METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,!bTRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2- NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3- NITROANILINE 
ACENAPHTHENE 

MDL 

i 

: 

; 
1 

: 
10 

: 
1 

;’ 

1 
1 

1 

: 

: 

2.: 

2.: 
1 
1. 

2.: 
1 

420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 

1000 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 

W-SS-04-02 
950222- 04 

360 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
3880 UJ 
360 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
380 UJ 
930 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
380 UJ 

t, ” 
!: :_ ._ ,. 

w-ss-04-03 w-ss-04-04 w-ss-04-0s 
950222- 05 950222- 06 950222- 07 

390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
940 UJ 
390 UJ 
940 UJ 
390 UJ 
390 UJ 
390 UJ 

qi: J”” 

400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

fX8 ii 
400 UJ 
400 UJ 
400 UJ 
970 UJ 
400 UJ 
970 UJ 
400 UJ 
400 UJ 
400 UJ 
970 UJ 
400 UJ 

400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 ‘UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ . 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
970 UJ 
400 UJ 
970 UJ 
400 UJ 
400 UJ 
400 UJ 
970 UJ 
400 UJ 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-‘DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTA!CHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUNL PHTHAlATE 
FLUOffANiHENE 
MM;;0 LE 

BtiTYLBEN,ZYL PHTHALATk 
3:3’-CilCHLOROBENZlDlNE 
BENZC(A)ANTHRACENE 
CHRYdENE 
BlS,(2t;ETHYLHEXY’-)PHTHALATE 
ill-N-,OCTYL PHTIiALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDE@(l,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

W-88-04-01 W-SS-04-02 
950222- 01 950222- 04 

w-ss-04-03 w-ss-04-04 w-ss-04-05 
950222- 05 950222- 06 950222- 07 

1000 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

54 J 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

930 UJ 
930 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
930 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
320 J 

ii: !JJ 
590 J 
380 UJ 
410 J 
380 UJ 
380 UJ 
250 J 
270 J 
380 UJ 
380 UJ 
390 J 
120 J 
260 J 
150 J 
380 U 
170 J 

940 UJ 
940 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
59 J 

940 UJ 
940 UJ 
390 UJ 
390 UJ 
390 UJ 
940 UJ 
610 J 
120 J 
390 UJ 

1200 J 
120 J 
980 J 
390 UJ 
390 UJ 
870 J 
710 J 

52 J 
390 UJ 

1100 J 
340 J 
700 J 
240 J 

88 J 
260 J 

970 UJ 
970 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
970 UJ 
970 UJ 
400 UJ 
400 UJ 
400 UJ 
970 UJ 

80 J 
400 UJ 
400 UJ 
190 J 

fXX JuJ 
400 UJ 
400 UJ 
110 J 
100 J 
400 UJ 
400 UJ 
210 J 

82 J 
170 J 
140 J 
400 UJ 
170 J 

970 UJ 
970 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
970 UJ 
970 UJ 
400 UJ 
400 UJ 
400 UJ 
970 UJ 
400 UJ 
400 ‘UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

% :SOLIDS: 79.0 65.0 85.0 620 81 0 
DILUT!QN FACTOR: 1.0 1.0 1.0 1:o 1:0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
P-CHLOROPHENOL 
1,3-D ICHLOROBENZENE 
1,4-D ICHLOROBENZENE 
1,2-D ICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l- CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
L-NITROPHENOL 
2,4&DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 

I 2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

MDL 

1 

: 

i 

1 
1 

1: 
1 

: 
1 

: 

1 

1 
1 

; 

1 
2.5 

2.: 

: 

2.: 
1 

W-SS-04-20 W-SS-04-06 w-ss-04-07 W-SS-04-08 
950222-08 950222- 09 950222-10 950222- 11 

390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
390 UJ 
950 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
390 UJ 

420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

28 kl 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420' UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 

1000 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 

410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
990 UJ 
410 UJ 
990 UJ 
410 UJ 
410 UJ 
410 UJ 
990 UJ 
410 UJ 

390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

8X ii! 
390 UJ 

:99: ~~ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
390 UJ 
950 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
390 UJ 

w-ss-04-09 
950222- 12 

410 UJ 
410 UJ 
410 UJ 

dli ii 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ ’ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
980 UJ 
410 UJ 
980 UJ 
410 UJ 
410 UJ 
410 UJ 
980 UJ 
410 UJ 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
Dl6ENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DIwN-BUlYL PHTHAlATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTHAlATi 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-6THYLHEXYL)PHTHALATE 
DI-.N - OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENG(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

%:Z 
1 
1 

2.: 
2.5 

: 

2.: 

: 
10 

: 

1 

1: 

1; 

1 

:: 

1: 
10 

W-SS-04-20’ W-SS-04-06 W-SS-04-07 W-SS-04-08 
950222- 08 950222- 09 950222- 10 950222- 11 

950 UJ 
950 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
950 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

1 390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
,390 UJ 
390 UJ 
390 UJ 
390 UJ 

* 390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

1000 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 

t:: i:: 
1000 UJ 
1000 UJ 
420 UJ 
420 UJ 
420 UJ 

1000 UJ 
420 UJ 
420 UJ 
420 UJ 

60 J 
420 UJ 

51 J 
420 UJ 

tzi Ii 
420 UJ 
110 J 
420 UJ 

58 J 
420 UJ 

48 J 
420 UJ 
420 UJ 
420 UJ 

990 UJ 
990 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
990 UJ 

E :i 
410 UJ 

“lx J”” 
410 UJ 
410 UJ 
410 UJ 
410 UJ 

t;: it 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 

950 UJ 
950 UJ 
390 UJ 

xxi Y 
390 UJ 
390 UJ 
950 UJ 

% ii: 
390 UJ 
390 UJ 
950 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

w-ss-04-09 . 
950222- 12 

E i 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
980 UJ 
980 UJ 
410 UJ 
410 UJ 
410 UJ 
980 UJ 
410 UJ 
410 ‘UJ 

t18 ;: 
410 UJ 
410 UJ 
410 UJ 

t;X ii 
410 UJ 

82 J 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 

ii~U+ioON so I s* ‘FACTOR: 63 1:o 0 77.0 1.0 80.0 1.0 83 1:o 0 61 1:o 0 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION ’ 

CLIENT ID: 
IABORATORY ID: 

TCL SEMIVOlATiLE SOILS (UGIKG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1 ,P-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-D tCHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
P-CHLORONAPHTHALENE 
2- NITROANILINE 
DlMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,@-DINITflOTOLUENE 
3-FflTROANlLlNE 
ACENAPHTHENE 

W-SS-04-10 W-SS-04-21 
950222- 13 950222- 14 

MDL 

1 
1 
1 

1 
1 

: 
10 

: 

: 

: 

: ’ 1 

i 

; 

1 
2.5 

2.: 
1 

i 
2.5 

1 

390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

xz ii 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
940 UJ 
390 UJ 
940 UJ 
390 UJ 
390 UJ 
390 UJ 
940 UJ 
390 UJ 

400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
980 UJ 
400 UJ 
980 UJ 
400 UJ 
400 UJ 
400 UJ 
980 UJ 
400 UJ 

W-SS-04-11 W-SS-04-12 W-SS-04-13 
950222- 15 950222- 18 950222- 19 

400 UJ 
400 UJ 
400 UJ 

::oo z: 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

1:: uu: 
400 UJ 

:X8 ki 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
960 UJ 
400 UJ 
960 UJ 
400 UJ 
400 UJ 
400 UJ 
960 UJ 
400 UJ 

390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 

33:: ii 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
390 UJ 
950 UJ 
390 UJ 
390 UJ 
390 UJ 
950 UJ 
390 UJ 

400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

t::: k! 
400 UJ 
400 UJ 

:x8 Ei 
400 UJ. 
400 ‘UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ’ 
400 UJ 
400 UJ 
960 UJ 
400 UJ 
960 UJ 
400 UJ 
400 UJ 
400 UJ 
960 UJ 
400 UJ 



‘: -‘. 
!(, 

. 2’ 

CT0 159, NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAIATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTHAlATk 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHAlATE 
Dl-N-OC-IYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DIBENtO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

22:: 
; 
1 

: 
2.5 
2.5 

: 
1 

2.5 

1 
10 

i 

: 

1: 

I:, 

; 
10 

:: 
10 
10 

w-ss-04-10 W-SS-04-21 
950222- 13 950222- 14 

940 UJ 980 UJ 
940 UJ 980 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
940 UJ 980 UJ 
940 UJ 980 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
940 UJ 980 UJ 
390 UJ 42 J 
390 UJ 400 UJ 
390 UJ 400 UJ 

51 J 75 J 
390 UJ 400 UJ 

53 3 92 J 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 89 J 
390 UJ 83 J 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 150 J 
390 UJ 46 J 
390 UJ 120 J 
390 UJ 100 J 
390 UJ 400 UJ 
390 UJ 110 J 

W-SS-04-11 W-SS-04-12 
950222- 15 950222- 18 

960 UJ 
960 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
960 UJ 
960 UJ 
400 UJ 
400 UJ 
400 UJ 
960 UJ 
48 J 

ai: s.! 
130 J 
400 UJ 
120 J 
400 UJ 
400 UJ 
79 J 
62 J 

480 J 
400 UJ 

78 J 
42 J 
68 J 

400 UJ 
400 UJ 
400 UJ 

950 UJ 980 UJ 
950 UJ 960 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
950 UJ 960 UJ 
950 UJ 960 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
950 UJ 960 UJ 

.390 UJ 400 UJ 
390 UJ 400 ‘UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 440 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 
390 UJ 400 UJ 

w-ss-04-13 
950222- 19 

I?ILUTI~N SOLIDS. ‘FACTOR: 84.0 1.0 820 1:o 830 1:o 84.0 1 .o 83 1:o 0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CElMlC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
P-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-D ICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYlAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
P-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

MDL 

: 
1 

: 

: 

1 
10 

: 

1 
1 

: 

1 

; 

1’ 

: 
2.5 

2.: 

1’ 

2.: 
1 

w-ss-04-14 
950222- 20 

380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
380 UJ 
930 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
380 UJ 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAIATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
CARBiZOk - 
PYRENE 
BUTYLiENZYL PHTHALATi 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD)PYRENE 
DIBENZO(A,H)ANTl-IRACENE 
BENZO(G,H,l)PEPYLENE 

MDL 

2.5 
2.5 

: 

: 
1 

E*X 
‘1 

: 
2.5 

: 
10 

: 

; 

1: 

lb 

: 

:o” 
10 
10 
10 

w-ss-04-14 
950222-20 

930 UJ 
. 930 UJ 

380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
930 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 

,150 J 
380 UJ 
380 UJ 
240 J 
360 UJ 
260 J 
380 UJ 
380 UJ 
130 J 
100 J 
500 J 
380 UJ 
110 J 
47 J 

100 J 
74 J 

“ii JuJ 

SOLI s* 
iY1LuTi&4 ‘FACTOR: 

85.0 
1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UGIKG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METiiYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-Dl-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITAOPHENOL 
2,4-D tMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 

’ NAPHTHALENE 
4-CHLOROANILINE . 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 

8 2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
?,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

MDL 

t 

: 

: 

: 

1; 

: 

: 
1 

t 
1 

: 

1 
1 

1’ 
2.5 

2.: 
1 

I 
2.5 

1 

wss0415 WSS0416 wsso4i-r WSS0418 
950222-21 950222-22 950222-23 950222-24 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

. 400 u 
400 u 
400 u 
400 u 
400 u . 
400 u 
400 u 

tt: ; 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
860 u 
360 U 
860 u 
360 U 
360 U 
360 U 
860 u 
360 U 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 *lJ 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

t:: ii 
400 u 
400 u 
400 u 
960 U 
400 u 
960 U 
400 u 
400 u 
400 u 
960 U 



,;; : 

CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: , 

LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
D IETHY L PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-D INITRO- 2- METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BRQMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BlJlYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PY RENE 
BUTYLBENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHAlATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZ0 K)FLUORANTHENE 
BENZ0 A)PYRENE I 
fNDENCI(l,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENi!O(G,H,l)PERYLENE 

' i' . 

wsso415 
950222-21 

970 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

WSSO416 
950222-22 

860 u 
860 u 
360 U 
360 U 
360 U 
360 U 
360 U 
860 u 
860 u 
360 U 
360 U 
360 U 
860 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

ii: :: 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

:;j 

WSSOJi7 
950222-23 

990 u 
990 ‘U 
410 u 

dli :: 
410 u 
410 u 
990 u 
990 u 
410 u 
410 u 

:i: E 
. 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 

tlX :: 
410 u 
410 u 
410 u 

-2 
I,’ 

. . . ii 

WSS0418 
950222-24 

. 

960 
960 
400 
400 
400 
400 
400 
960 
960 
400 
400 
400 
960 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

o%lLU~ik)~ SOLI se ‘FACTOR: 81 1:o 0 84.0 1.0 80 ;:o 830 l:o 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLQROBENZENE 
1,2-D ICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-.OXYBIS(l- CHLOROPROPANE) 
4- METHYLPHENOL 
N-NITROSQ-Dl-N-PROPYIAMINE 
HEtiACtiLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-,CHLOROETHOXY)METHANE 
i,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2- METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
?,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
~,NI.TROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

WRB0412 
950222- 30 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
lo. u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 



-.: 
:._ :- 
:,j,: : 

. ̂ : 

a 
C

T 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOlATILE WATERS (UG/L) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3- DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4- METHYLPHENOL 
NFNITPOSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NlTROfjIENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
EjlS,(2-.CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTFALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4&TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
@vETI;IYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAI’HTHENE 

W-FIB-0410 
950222- 02 

MDL 

i 

1 

1 
1 

: 
10 

1 

: 
1 

: 

: 

; 

1 

i 

2.: 

2.: 

: 

2.: 
1 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 







CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMI~ ~~RP~RAT~~N ’ 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE MDL 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NiTROSO-DI-N-PROPYLAMINE 
HEXACfiLOROETHANE 
NlTRQeENZENE 
ISOPhORONE 
2- NITROPHENOL 
2,4-LjlMETHYLPHENOL 
BlS(2.-CHLOROETHOXY)METHANE 
2,47DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTtiALENE 
4-CHLOROANILINE 
HEXACHLOROBUT/iDlENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
@E8NAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

W-SB-04-01 
950237- 02 

430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
430 u 
190 J 
430 u 
430 u 

1100 u 
430 u 

1100 u 
430 u 
430 u 
430 u 

1100 u 
430 u 

W-SB-04-02 
950237- 03 

410 UJ 
410 UJ 
410 UJ 

% K 

tl: ii 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
290 J 
410 UJ 
410 UJ 

1000 UJ 
410 UJ 

1000 UJ 
54 J 

410 UJ 
410 UJ 

1000 UJ 
410. UJ 

W-SB-04-03 W-SB-04-04 W-SB-04-05 
950237- 06 950237- 07 950237- 10 

460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 u 
460 U 
460 U 
460 U 
460 U 
460 u 
460 U 
460 U 
460 U 
47 J 

4.60 U 

d!i ti 
140 J 
460 UJ 
460 UJ 

1100 UJ 
460 UJ 

1100 UJ 
460 UJ 
460 UJ 
460 UJ 

1100 UJ 
460 UJ 

490 
490 
490 
490 
110 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 
490 

1200 
490 

1200 
490 
490 
490 

1200 
490 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
cm4ic ~~RP~RATI~N . 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4- NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4- NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BlJlYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUniBENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OCPIL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

W-SB-04-01 W-SB-04-02 W-SB-04-03 W-SB-04-04 W-SB-04-05 
950237-02 950237-03 950237-06 950237-07 950237-10 

1100 
1100 
430 
430 
430 
430 
430 

1100 
1100 
430 
430 
430 

1100 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
770 
430 
430 
430 
430 
430 
430 
430 

1000 UJ 1100 UJ 1200 u 
1000 UJ 1100 UJ 1200 u 
410 UJ 460 UJ 490 u 
410 UJ 460 UJ 490 u 
410 UJ 460 UJ 490 u 
410 UJ 460 UJ 490 u 
410 UJ 460 UJ 490 u 

1000 UJ 1100 UJ 1200 u 
1000 UJ 1100 UJ 1200 u 
410 UJ 460 UJ 490 u 
410 UJ 460 UJ 490 u 
410 UJ 460 UJ 490 u 

1000 UJ 1100 UJ 1200 u 
83 J 460 UJ 490 IA 

410 UJ 460 UJ 490 u 
67 J 460 UJ 490 u 

110 J 460 UJ 490 u 
410 UJ 460 UJ 490 u 
210 3 62 J 490 u. 
410 u 460 U 490 u 
410 u 480 U 490 u 

76 J 460 U 490 u 
63 J 460 U 490 u 

740 B 1300 1500 
410 u 460 UJ 490 u 

99 J 460 UJ 490 u 
59 J 460 UJ 490 u 
72 J 460 UJ 490 u 
58 J 460 UJ 490 u 

410 u 460 UJ 490 u 
60 J 460 UJ 490 u 

1100 u 
1100 u 
470 u 

158 :: 
470 u 
470 u 

1100 u 
1100 u 
470 u 
470 u 
470 u 

1100 u 
470 u 
470 ‘u 
190 J 
470 u 
470 u 

58 J 
470 u 
470 u 
470 u 
470 u 

2100 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 

DlCUTl:N % SOLI s FACTOR: 76.0 1.0 79.0 1.0 72.0 1.0 870 1:o 69.0 1.0 

l RESULT FROM DILUTION ANALYSIS 



:; 

CT0 159, NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04-06 W-SB-04-30 W-SB-04-31 
LABORATORY ID: 950237-11 950237-12 950237-13 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHEiJO’L 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’7OXYBIS(i-CHLOROPROPANE) 
4yMETHYLPHENOL 
N-N.ITROSO-DI-N-PROPYLAMINE 
HEXACHLO.ROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(S-.CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHCOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 

I 2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
P-Nl.TROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6~DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

10 
10 

ii 

1x 

:: 
10 

1x 

ix 
10 
10 

1: 

ii 
10 

io" 
10 

18 
25 

:: 
10 

18 
25 
10 

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 

11: t: 
410 u 

t;: t: 
960 U 
410 u 
980 U 
410 u 
410 u 
410 u 

49;: uu 

400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 57 J 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
980 U 1000 u 
400 u 410 u 
980 U 1000 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
980 U 1000 u 
400 u 410 u 

0 
/. ..!- 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 

CLIENT ID: W-SB-04-06 W-SB,-04-30 W-SB-04-31 
lABORATORY ID: 950237- 11 950237- 12 950237- 13 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE MDL 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAIATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NlTROSODlPHENYLAMlNE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTA’CHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
III-N-BUlYL PHTHAIATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTYALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRAC:ENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
Dl-lj-FCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
qlBENZO(A,H)ANTHRACENE 
BEN?O(G,H,l)PERYLENE 

I:: 

: 

i 

2.: 
2.5 

; 

2.: 

1 
10 

1 

1 

i 
10 

1 
10 

1 
1 

:i 
10 
10 
10 

980 U 980 
980 U 980 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
980 U 980 
980 U 980 
410 u 400 
410 u 400 
410 u 400 
980 U 980 
410 . u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 370 
410. u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 
410 u 400 

1000 u 
1000 u 
410 u 
410 u 
410 u 

a:: i 
1000 u 
1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 
410 u 
44 J 

410 u 
410 u 

46 J 
410 u 
410 u 
410 u 
410 u 

45900 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

o%l~uTio~ SO IDS* FACTOR: 80.0 1 .o 81.0 1.0 80.0 1.0 

* RESULT FROM DILUTION ANALYSIS 

w 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04-07 W-SB-04-08 W-SB-04-09 W-SB-04-10 
LABORATORY ID: 950255- 02 950255- 03 950255- 04 950255- 05 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
P-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1;2-DICHLOROBENZENE 
2-METHYLP,HENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NtTRbPHENOL 
2,4-D’IMETHYLPHENOL 
BtS(22-CHLOROETHOXY)METHANE 
2!4-DICfiLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHXLEkE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2;METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTAOIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2’~‘CHLdhONAPHTHALENE 
P-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPtiTHYLENE 
2,6-‘DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

1000 
420 

1000 
420 
420 
420 

1000 
420 

660 
660 
660 
660 
660 
660 
660 
660 
130 
660 
660 
660 
660 
660 
660 
660 
660 
680 
150 
660 
660 
660 
170 
660 
660 

1600 
660 

1600 
660 
660 
660 

1600 
660 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

1000 
420 

1000 
420 
420 
420 

1000 
420 



:::I 

CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOlATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTMRACENE 
DI-N-BUNL PHTHAIATE 
FLUdRANTHENE 
CARBAZOLE 
PYRENE’ 
BUTYLBEVZYL PHTHALATE 
3,3’-D~ICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2;ETHYLHEXYL)PHTHALATE 
Dl-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZ0 K)FLUORANTHENE 
BENZ0 A)PYRENE t 
INDPNO 1,2,3-CD)PYRENE 

6 DIBENZ (A,H)ANTHRACENE 
BEtyltO(G,H,j)PERYLENE 
.I... I..‘. ‘,I 

MOL 

W-SB-04-07 
950255- 02 

looX t: 
420 U 

2: :: 
420 U 
420 U 

1000 u 
1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 
420 U 
420 U 
86 J 

420 U 
87 J 

420 U 
420 U 

45 J 
420 U 

60 J 
420 U 
55 J 

420 U 
45 J 

420 U 
420 U 
420 U 

W-SB-04-08 
950255- 03 

. 

1600 U 
160’0 U 
660 u 
660 u 
660 u 
660 u 
73 J 

1600 U 
1600 U 
660 u 
660 u 
660 u 

1600 U 
350 J 
660 u 
100 B 
350 J 
660 u 
490 J 
660 u 
660 u 
160 J 
250 J 

*9800 
660 UJ 
250 J 
100 J 
200 J 
74 J 

660 UJ 
96 J 

:: 
L’ 

W-SB-04-09 ti-SB-04- 10 
950255- 04 950255- 05 

1000 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 

1006 u 
1000 u 
420 U 
420 U 
420 U 

1000 u 
43 J 

420 U 
420 U 
420 U 
42b U 
420 U 
420 U 
42b U 
420 U 
420 U 
320 J 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

950 
950 
390 
390 
390 
390 

9:: 
950 
390 
390 
390 
950 
320 
390 
390 
190 
390 
180 
390 
390 

6”:, 
390 
390 

3% 

3:: 
390 
390 

77.0 50.0 78.0 84.0 
1.0 1.0 1.0 1.0 

;‘RE&LT FROM DILUTION ANALYSIS 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETttYL)ETHER 
P-CHLOROPHENCL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
P-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
P-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
I-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-sTRICHl.OROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
~IMEXHYL PHTHAtATE 
ACENAPHTHYLENE 
2,6-OINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

MDL 

: 
1 
: 
i 

1: 
I 

: 

; 
1 
1 
1 

: 

: 

t 

2.: 

2.: 
1 

: 
2.5 

1 

W-SB-04-11 
950261-02 

it: i 
390 u 

3:: :: 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 

w-s&-04-12 
950261-03 

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 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

‘. 
::, .., 

W-SB-04-13 
950261-04 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 

W-SB-04-14 
950261-05 

28 :: 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
400 u 
980 U 
400 u 
400 u 
400 u 

E E 

W-SB-04-15 
950261-06 

390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
390 
940 
390 
940 
390 
390 
390 
940 
390 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION ’ 

W-SB-04- 11 W-SB-04- 12 W-SB-04- 
950261-02 950261-03 950261-04 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTHALATE 
3,3’-DICHLOROBENZlDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2- ETHYLHEXYL)PHTHALATE 
DI-N-OCNL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

22:: 

: 

: 

2.: 
2.5 

; 

2.: 

i 
10 

1 

: 

1: 
1 

10 

: 

1: 

:8 
10 

950 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1000 u 
1000 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
1000 u 
410 u 
410 u 
410 u 

1000 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 

970 
970 
400 
400 
400 
400 
400 
970 
970 
400 
400 
400 
970 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

13 W-SB-04- 14 W-SB-04- 15 
950261-05 950261-06 

980 U 940 u 
980 U 940 u 
400 u 390 u 
400 u 390 u 
400 u 390 u 
400 u 390 u 
400 u 390 u 
980 U 940 u 
980 U 940 u 
400 u 390 u 
400 u 390 u 
400 u 390 u 
980 U 940 u 
400 u 350 ,J 
400 u 56 J 
400 u 390 u 
400 u 550 
400 u 42 J 
400 u 530 
400 u 390 u 
400 u 390 u 
400 u 260 J 
400 u 260 J 
400 u 94 J 
400 u 390 UJ 
400 u 390 J 
400 u 120 J 
400 u 240 J 
400 u 110 J 
400 u 390 UJ 
400 u 120 J 

$LuTI~!?N sott s !FACTOR: 83.0 1.0 79.0 1.0 81 1:o 0 820 1:o 64.0 1.0 

:.:a 



-- 
2: ?1;’ ., 
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CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 

CLIENT ID: W-SB-04- 16 W-SB-04- 17 W-SB-04- 18 
LABORATORY ID: 950261-07 950261-08 950261- 09 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE MDL 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-D ICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N,_NjTROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROHENZENE 
NAPHTHALENE 
4-tiH’iOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-ME.THYLPHENOL 
2 -METHYLNAPHTHALENE 
HEXAC,HLOROCYCLOPENTADlENE 
2,.4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2+HLORONAPHTHALENE 
2-NITROANILINE 
OIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3~NITROANILINE 
ACENAPHTHENE 

i 

1 

: 
1 

: 
10 

1 

: 

i 
1 

1 
1 
1 

: 

1 

2.: 

2.: 

: 

2.: 
1 

390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
940 u 970 u 
390 u 400 u 
940 u 970 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
940 u 970 u 

60 J 400 u 

420 U 
420 U 
420 U 

‘sfX i 
420 U 
420 U 
420 U 

t:: i 
420 U 
420 U 
420 U 
420 U 

t:: :: 
420 U 

::i ii 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 



I CT0 159. NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMI~ CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUNL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTHALATi 
3,3’-DlCHLOROBENZlDlNE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZo(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

5:: 
1 

: 

i 
2.5 
2.5 

1 

: 
2.5 

: 
10 

i 
1 

: 
10 

1: 

1 

:: 

ii 
10 

W-SB-04- 16 W-SB-OI- 17 W-SB-04- 18 
950261-07 950261- 08 950261-09 

940 u 970 u 
940 u 970 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
120 J 400 u 
940 u 970 u 
940 u 970 u 
390 u 400 u 
390 u 400 u 
390 u 400 u 
940 u 970 u 

1700 400 u 
300 J 400 u 
390 u 400 u 

2400 400 u 
55 J 400 u 

2700 400 u 
390 u 400 u 
390 u 400 u 

1100 400 u 
940 400 u 

75 J 400 u 
390 UJ 400 u 

1500 J 400 u 
450 J 400 u 
940 J 400 u 
390 J 400 u 
100 J 400 u 
470 J 400 u 

188X i 
420 U 

::z t 
420 U 
420 U 

1000 u 
1000 u 
420 U 
420 U 
420 U 

1000 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 

% ,SOLIDS 
0h~TioN FACTOR: 

65.0 82.0 77.0 
1.0 1.0 1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-D ICHLOROBENZENE 
1,4-D ICHLOROBENZENE 
1,2-DICHLOROBENZENE 
P-METHYLPHENOL 
2,2’-OXYBlS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
P-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2;&TRlCHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAt’HTiiENE 

MDL 

W-SB-04- 19 
950266- 02 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
950 u 
390 u 
950 u 
390 u 
390 u 
390 u 
950 u 
390 u 

W-SB-04-20 
950266- 03 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 

W-SB-04-21 
950266- 04 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 

W-SB-04-22 
950266- 05 

390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
390 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 

W-SB-04-23 
950266- 06 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 ‘u 
400’ u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 

!!, 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
cEi~ic CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

W-SB-04- 19 W-SB-04-20 W-SB-04-21 W-SB-04-22 W-SB-04-23 
950266- 02 950266- 03 950266- 04 950266- 05 950266- 06 

ANALYTE CRQL MDL 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYlAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
Of-N-BUNL PHTHAIATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTriALATk 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZo(A)PYRENE 
INDENO(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE I.. . 

SOLIDS. 
I?ILUTION ‘FACTOR: 

25 
25 

1: 

1: 

:i 
25 
10 

100 
25 
10 

:: 

:x 
10 

ii 

:8 
10 

ix 

:: 

18 
10 

::i: 950 u 970 u 940 u 940 u 
950 u 970 u 940 u 940 u 

1 390 u 400 u 390 u 390 u 
390 u 400 u 390 u 

1 390 u 400 u 390 u Xts :: 
390 u 400 u 390 u 390 u 

2.: 
390 u 400 u 390 u 390 u 
950 u 970 u 940 u 940 u 

2.5 950 u 970 u 940 u 940 u 
390 u 400 u 390 u 390 u 

f 390 u 400 u 390 u 390 u 

2.: 
390 u 400 u 390 u 390 u 
950 u 970 u 940 u 940 u 

: 
390 u 400 u 390 u 390 u 
390 u 400 u 390 u 390 u 

10 390 u 400 u 390 u ‘390 u 

: 
390 u 400 u 390 u 390 u 
390 u 400 u 390 u 390 u 

1 
390 u 400 u 390 u 390 u 
390 u 400. u 390 u 390 u 

1; 
390 u 400 u 390 u 390 u 
390 u 400 u 390 u 390 u 

1: 
390 u 400 u 390 u 390 u 

xi”0 ki 
400 u 390 u 390 u 

: 
400 u 390 u 390 u 

390 u 400 u 390 u 390 u 

:: 
390 u 400 u 390 u 390 u 
390 u 400 u 390 u 390 u 

10 390 u 400 u 390 u 390 u 

ii 
390 u 400 u 390 u 390 u 
390 u 400 u 390 u 390 u 

84.0 82 0 
l:o 

84.0 84.0 81 0 
1.0 1.0 1.0 1:o 

970 u 
970 u 
400 u 
400 u 
400 u 
400 u 
45 J 

970 u 
970 u 
400 u 
400 u 
400 u 

61 J 
340 $ 
60 J 

400 u 
470 

. 400 u 
610 
400 u 

:i: Ju 
310 J 
680 
400 u 
320 J 

59 J 
200 J 

91 J 
400 u 
110 J 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
cEiMic ~~RP~RAT~~N . 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETltYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBEriZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 

8 2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
P-NITR$IANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
?,61DINITROTOLUENE 
3-‘NlfRbANILINE 
ACENAPHTHENE 

MDL 

W-SB-04-24 
950266- 07 

<i 
i: _ . ..I! . : ..- 

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 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1000 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

W-SB-04-32 
950266- 08 

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 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 

I 



, ._ 

CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION ’ 

CLIENT ID: W-SB-04-24 W-SB-04-32 
LABORATORY ID: 950266- 07 950266- 08 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAlATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N- NITROSODIPHENYLAMINE 
4-BROMOPHENOL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI- N - BUNL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTHALATE 
3.3’-DICHLOROBENZldlNE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 

I Dl-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G.H,l)PERYLENE 

25 
25 

i8 

:x 

:: 
25 
10 
10 

:: 

1: 
10 
10 

:: 
10 

1: 
10 

;: 
10 
10 

1x 

:8 

c55 
‘1 

: 

: 
2.5 
2.5 

1 

: 
2.5 

: 
10 

: 

; 

1: 
1 

10 

1 

:“o 
10 

:8 

1000 u 1000 u 
1000 u 1000 u 
410 u 420 U 
410 u 420 U 
410 u 420 U 
410 u 420 U 
80 J 71 J 

1000 u 1000 u 
1000 u 1000 -u 
410 u 420 U 
410 u 420 U 
410 u 420 U 

1000 u 1000 u 
920 540 
190 J 77 J 
410 u 420 U 

2400 980 
410 u 420 U 

2200 1100 
410 u 420 U 
410 u 420 U 

1500 500 
1200 480 
410 u 420 U 
410 u 420 UJ 

2000 880 J 
570 310 J 

1400 610 J 
470 210 J 
150 J 53 J 
490 290 J 

5 . 

~LUT:ONFACTOR: 
800 

1:o 
79 0 

1:o 
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SITE: WAAMINSTER 
CASE NO. 9710-4ooO4 
LABORATORY: RMC 

SEMIVOLATLE AQUEOUS ANFLYSES &@-I 

CLIENT ID: 
LA6 ID: 

CHEMICAL CROL 

3- Nllroanlllne 
AcenapWIene 
24-Dlnilrophenol 
4 -Nilrophenol 
DitG?n%furan 
24-Dltilrololuene 
Oiet~l@hthabte 
+‘Ctiforop‘henyl-phenyi ether 
fltrorene 
cl-Nitrtinllln~ 
4.62Dltitrd-P-melhylphenol 
N-nltrosodlphe~bmlne 
1,2+llpheriyl hydrazlne 
4-Bmmbphenyl-phenylether 
H~tiChlbrobenzene 
PeirticHoiophenol 
Pti3%hrdne AHtiii&k : 

Di-n’-‘tiutylphlhabte 
Fluoi&h& 
Py’reiti B;eiii,dine’! 

Btif$berizylpHtmlale 
j,$‘- Oli;ht+obqzldlne 
bk;-;r’b(a’)tiittricene 
Chryierie 
bis(f-E~lhexyl)phthable 
Di-n-ociyiiht/i&bte 
Bdrkib(ti)lIuorarthene 
Benzo(k)fluoranthene 
B&xWa)pyrene 
Irrleno(l,23- CdWene 
Dlbem(a.h)arltracene 

Bemotg,hl)perylene 

Allalysls Factor: 

60 
10 
60 
60 
10 
10 
10 
10 
10 
60 
60 
10 

:o" 

10 
60 

10 
10 
10 
10 

ii 
10 
20 
10 
10 
10 
10 

18 
10 
10 

10 
10 

/’ I 
34 

3-S. WATER 
8800 

6-S. WATER 6-S. WATER 
8803 8806 

60 u 60U 60U 
10 u 10 u 1ou 
60U 60 U 60U 
6OU 60U 60U 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 0.3 J 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 
60 U 60U 60U 
60 U 6OU 60U 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u IO u 10 u 
IO 'U 10 u 10 u 
60U 60 U 60U 
10 u 10 u 10 u 
lb u 10 u 10 u 
0.2 0 0.3 6 0.6 B 
10 u 10 u 10 u 
10 u 10 u 10 U 
80 u 80 U 80 u 
10 u 10 u 10 u 
20 u 20 u 20 u 
10 u 10 u 10 u 
1ou 10 u 10 u 
0.6 B 0.6 I$ 0.2 B 
10 u 0.2 J 10 u 
10 U i0 U i0 U 
10 u 10 u 10 u 
io u 10 u 10 U 
10 u 10 u 10 u 
10 u 10 u 10 u 
10 u 10 u 10 u 

1.0 1.0 1.0 







SITE: WARMINSTER NAVAL BASE 
: 

Surtace Water Semlvolalile Organlcr Anatyslr (ugiL) 
* 

Sample No.: W-SW-01 
Lab Sample ID: 92032308 

W-SW-02 W-SW-03 W-SW-04 
920328-10 320328-l 2 920328-14 

Phenol 10 u 
bls(2-Chloroothyl)Ethor 10 u 
I-Chlorophenol 10 u 
1,3-Dlchlorobentene 10 u 
1.4-Dlchlorobentene 10 u 
1.2.Dlchlorobentene 10 u 
P-Methylphenol 10 u 
2,2’-owybl;(l Chloropropane) 10 u 
4.Methylphenol 10 u 
N-Nttroso-Dl-n-Propylamlne 10 u 
Hexachloroethane 10 u 
Nltrobentene 10 u 
lsophorone 10 u 
P-Nltrophenol 10 u 
2,CDlmethylphenol 10 u 
bls(2-Chloroethoxy)Methane 10 u 
PA-Dlchlorophenol 10 u 
1.2,4-Trlchlorobenrene 10 u 
Naphthalene 10 u 
S-Chloroanillne 10 u 
Hexachlorobutadlene 10 u 
4-Chloro-3Methylphenol 10 u 
2Methylnaphthalene 10 u 
Hexachlorocyclopentadlene 10 UJ 
2,4,&TrlchlorophenoI 10 u 
2,4,5TrtchlorophenoI 25 u 
2Ghloronaphthalene 10 u 
2-Nitroanlltne 25 U 
Dlmethyt Phthalate 10 u 
Acenaphthytene 10 u 
2.3Dlnilrotoluene 10 u 
3Nltroanlllne 25 U 
Acenaphthene 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 



SITE: WARMINSTER NAVAL BASE 
. 

Surface Water Semivolatile Organlcr Anatyrls (UQ/t. (c tlnued) 

&a 
Sample No.: W-SW-01 W-SW-02 W-SW-03 W-SW-04 
Lab Sample ID: 928328-08 920328-10 920328-12 920328.14 

2.4-Dinitrophenol 
4.Nitrophenol 
Dibenrofuran 
2.4-Dlnltrotoluene 
Diethylphthalate 
4.Chlorophenyl-phenylether 
Fluorene 
4.Nitroanillne 
4.8-Dinttro-2-Methylphenol 
N-Nitrosodlphenylamlne 
4-Bromophenyl-penylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
DI-n-Butylphthalate 
Fluorantheno 
Carbazole 
Pyrene 
Butylbentylphthalate 
3.3’.Dichlor~benrldine 
Bento(a)Anthracene 
Chrysene 
bis(2-Ethylhexyl)Phthalate 
Di-n-Octyt Phthalate 
Benzo(b)Fluoranthene 
Bento(k)Fluoranthene 
Benro(a)Pyrene 
Indeno(1 ,P&cd)Pyrene 
Dibenz(a.h)Anthracene 
Benzo(g,h,i)Perylene 

25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 

25 U 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2 B 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

25 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
3 6 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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CT0 159, NAWC WARMINSTER, WAAMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0103 
LABORATORY ID: 950005- 08 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE MDL 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
Dl-N-BUlYL PHTHAIATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUNLBENZYL PHTHAIATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(i,S,S-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

. $8 
1 

1 

i 

;*x 
‘1 

I 
2.5 

1 

1 

: 

1 

; 
1 
1 
1 
1 

io u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1x i” 

o$ U 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

DILUTION FACTOR: 1.0 
- 

Y 0th 
W-SW-C2 W-SW-C 7 
950005- 0 1 950005- 14 

25 u 
25 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 

I: i 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1.0 

25 U 
25 UJ 
10 u 
10 u 

1:: 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOX-Y-)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
P-NITROANILINE 
DlMETHYi. PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

W-SW-C9 
950005- 15 

MDL 

10 u 
10 u 
10 U 
10 u 
10 u 
10 U 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION . 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAIATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYIAMINE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
Dl-N-BUNL PHTHAIATE 
FLUORANTHENE 
CARBAZOLE 
PY RENE 
BUTYLBENZYL PHTHAIATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OClYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

MDL 

2.5 
2.5 

1 

: 
1 
1 

22.: 
‘1 
1 

2.: 

1 

1 
1 

1 

1 

i 

1 

1 

: 
1 

W-SW-C9 
950005- 1s 

25 U 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 

;i ii 
10 u 
10 u 
25 U 
10 u 

1x :: 
10 u 

1: ; 
10 u 
10 UJ 
10 u 
10 u 
10 u 

1: i” 
10 u 
10 u 
10 u 
10 u 
10 u 

DILUTION FACTOR: 1.0 



.- i 
:.:, .: 
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CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 

CLIENT ID: ’ w-stv-Cl0 
LABORATORY ID: 950005- 26 

TCL SEMIVOLATILE WATERS (UGIL) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAIATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUIYLPHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PY RENE 
BUTYLBENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OCNL PHTHAIATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE.; 
DIBENZO(A,H)ANTHRACENE 
BENZO(G,H,i)PERYLENE , 

MDL 

2.5 
2.5 

: 

t 
1 

2.5 
2.5 

: 

2.: 

1 

: 
1 

: 
1 

: 

1 
1 

1 

1 
1 

25 U 
25 U 
10 u 

43 1 u 

10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 U 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 

DILUTION FACTOR: 





1 .:‘ 
:..:. 
_. 
. . . 
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SITE: WARMINSTER 
CASE NO. 9710-40004 
LABORATORY: RMC 

SEMIVOLATLE SEDKENT ANALYSES (UcgXg) 

CLIENT ID: 
LAB ID: 

CHEMICAL 

N - Nitrosocllmelhylamlne 
bis(2-Chloroethyl) ether 
Phenol 
2-Chloroplrenol 
1.3-Dlchlorobenzene 
1.4 -0lchlorobenzene 
Benzyl alcohol 
1.2~Dlchlorobereene 
2-Methylphenol 
bls(2-Chlorolsopropyl) elher 

P 
4-Melhylphenol 
N-Nllroso-dl-n-dlpropylarnlne 

- Hex3chloroethane 
Nitrobenrene 
lsophorone 
2-Nilrophenol 
2.4~Dlmethylphenol 
Benzolc acid 
bls(P- Chloroelhoxy) methane 
2.4-Dichlorophenol 
1.2.4-Trlchloroberaene 
Naphthalene 
4- Chloroaniline 
HexactWrobUadlene 
4 - Chloro - 3- methylphenol 
2-Melhylnaphthalene 
Hexachlorocyclopentadlene 
24.6-Trlchlorophenol 
2.4.5-Trlchlorophenol 
2-ChloronaphltWene 
2-Nltroanlllne 
Dlmeltlylphlhalale 
Acenaptthylene 
2,6-Dlnitrotoluene 

CRC& 

6000 
6000 
6000 
6000 
6000 
6000 
5000 
6000 
6000 
6000 
6000 
6000 
6000 
5000 
5000 
6000 
6000 
25000 
6000 
6000 
6000 
5000 
6000 
6000 
6000 
6000 

6000 
25000 
5000 
26000 
6000 
6000 
6000 

NADC - S-SEDIMENT 
8804 

6000 U 
6000 U 
6000 U 
6000 U 
6000 U 
6000 U 
5000 IJ 
6000 u 
6000 U 
6000 UJ(c) 
6000 U 
6000 U 
6000 U 
5000 u 
5000 u 
6000 U 
6000 U 
26000 u 
6000 U 
6000 U 
6000 U 
5000 Ll 
6000 U 
6000 u 
6000 U 
6000 U 
6000 U 
6000 U 
25000 U 
5000 u 
25000 U 
6000 U 
5000 u 
6000 U 

LA- 
6-SEDIMNT 
0606 

sooou 
6000 u 
6000 U 
6000 U 
6000 U 
6000 U 
5000 u 
6000 U 
6000 U 
6000 UJ(c) 
6000 U 
6000 U 
6000 U 
5000 u 
5000 u 
6000 U 
6000 U 
26000 U 
6000 U 
6000 U 
6000 U 
5000 u 
6000 U 
6060 U 
6000 U 
6000 U 
6000 U 
6000 U 
26000 U 
5000 u 
26000 u 
6000 U 
6000 u 
6000 U -. 



SITE: WARMINSTER 
CASE NO. 9710-4OC04 
LABORATORY: RMC 

SEMIVOLATLE SEDIMNT ANALYSES (IrgrKg) 

NADC - 6 -SEDIMENT 
6604 

..I 

CLIENT ID: 
LAB ID: 

CHEMICAL 

3 - Nitroanlllne 
Acenaplthene 
24-Dlnitrophenol 
4 -NibophenoI 
Dibenzofuran 
24 - Dlnltrololuene 
Dieltylphthahle 
4-Chlorophenyl-phenyl ether 
Fluorene 
4-Nltroanlllne 
4.6-Dlrltro-2-methylphenol 
N-nltrosodipherrybmlne 
1,2-dipherlyl hydrazlne 
4 -Bnmophenyl- phenylether 
Hexachlorobenzene 
Pentac~orophenol 
Pherwthrene 
Arttuacene 
DI-n-butylphthabte 
Fkroranthene 
Pyrene 
Benzidine 
ButylbenzylpHhalale 
3.3’- Dlchlorobenzldlne 
Benzo(a)arthracene 
Chrysene 
bls(2-EUF/lhexyl)phlhable 
Dl-n-octylphthabte 
Benzo(b)fkrorarthene 
Benzojk)(luoranihene 
Berrzo(a)pyrene 
Irwleno(l,23-cdjpyrene 
DlberP(a.h)arthacene 
Beruo(g,hl)perylene 

CROL 

26000 
6000 . 
26000 

6000 
6000 
5000 

26000 
6000 
6000 
5000 
5000 
26000 
6600 
6000 
6000 
6000 
6000 
40000 
6000 
9900 
6000 
6000 
6000 
6000 
6000 
5txlo 
6000 
6000 

26000 u 
6000 U 
26000 u 
25000 u 
6000 u 
6000 U 
5000 u 
6000 u 
110 J 
26000 u 
26000 U * 
6000 U 
6000 u 
5000 u 
5000 u 
26000 U 
1100 J 
230 J 
160 B 
1300 J 
1100 J 
40000 u 
6000 U 
6000 u 
420 J 
440 J 
130 J 
6000 U 

. 31OJ 
310 J 
310 J 
6000 U 
6000 U 
6000 U 

6-SEDIMENT 
6606 

26000 u 
sooou 
26000 u 
26000 u 
6000 U 
6000 u 
5000 u 
6000 U 
SC00 u 
26000 U 
26000 U 
6000 u 
6000 U 
5000 u 
5000 u 
26000 U 
390 J 
6000 U 
6000 U 
620 J 
660 J 
4am u 
6000 u 
6000 u 
270 J 
290 J 
6000 u 
6000 U 
6000 u 
Sal0 u 
6000 u 
6000 U 
6000 U 
6000 U 

Arrtlysls Factor: 1.0 1.0 
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I Q 9 2. 
SITE: WARMINSTER NAVAL BASE 

Sediment Semlvolatila Organlcr Analyrlr (ugl kg) 

Sample No.: W-SD-01 
Lab Sample ID: 920328-m 

5% 5 LjB/ ‘sg.*j 

W-SD-02 W-SD-03 W-SD-04 
920328434 92a328-06 920328-6 

Phenol 440 u 
bls(P-Chloroethyl)Ether 440 u 
2-Chlorophond 440 u 
1,3-Dlchlorobenrene 440 u 
1,4-Dlchloroboruenr 440 u 
1,2+Dlchlorobenzene 440 B 
P-Methylphenol 440 u 
2,2’-oxybls(l-Chloropropane) 440 u 
4-Methylphenol 440 u 
N-Nltroso-Dl-n-Propylamlne 440 u 
Hexachloroethane 440 u 
Nltrobentene 440 u 
lsophorone 440 u 
P-Nltrophenol 440 u 
2,4-Dlmethylphenol 440 u 
bla(2-Chloroethoxy)Methane 440 u 
PA-Dlchlorophenol 440 u 
1,2,4=frlchlorobenrene 440 B 
Naphthalens ,446 u 
4Chioroanlllne 440 u 
Hexachlorobutadione 440 u 
4-Chloro-3-Methylphenol 440 u 
P-Methytnaphthalene 440 u 
Hexachlorocyclopentadiene 440 u 
2,4,&TrlchlorophenoI 440 u 
2.4,6-Trlchlorophenol 1100 u 
P-Chloronaphthaleno 440 u 
iUiiioanltine’ 1100 u 
Dimethyl Phthalate 440 u 
Acenaphthylene 440 u 
2.6.Dlnitrotoluene 440 u 
3.Nltroanlllne 1100 u 
Acenaphthene 440 u 

360 U 
380 U 
380 u 
380 u 
380 u 

76 B 
360 u 
360 u 
360 u 
360 u 
380 u 
360 u 
360 u 
360 u 
360 u 
360 u 
360 U 

62 B 
380 u 
380 u 
360 u 
360 u 
360 u 
360 u 
360 u 
920 u 
360 u 
920 u 
360 u 
360 u 
360 u 
920 u 
360 U 

360 U 
360 U 
360 u 
360 u 
360 u 
310 B 
360 U 
360 u 
360 U 
360 U 
360 U 
360 U 
360 U 
360 u 
360 U 
360 u 
360 U 
330 B 
360 u 
360 u 
360 U 
360 u 
360 u 
360 U 
360 I.! 
660 u 
360 U 
660 u 
360 u 
360 u 
360 U 
680 u 
120 J 

426 U 
420 U 
420 U 
420 U 
420 U 

75 B 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

77 B 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 
420 U 



SITE: WARMINSTER NAVAL BASE 

Sediment Semivolatile Organlca Analyalr (ugl kg) (con nued) 
&g CB +Fb 3g* 

Sample No.: W-SD-b1 W-SD-02 W-SD-03 W-SD-04 
Lab Sample ID: 020328-03 * 020328-04 920328-05 920328-8 

2,4-Dinltrophenol 
cl-Nltrophenol 
Dibenzofuran 
2,4-Dlnltrotoluene 
Dlethylphthalate 
4-Chlorophenyf-phenylether 
Fluorone 
I-Nltroanillne 
4,8-Dinitro-2-Methylphenol 
N-Nitrorodiphenylamlne 
4-Bromophenyt-penylether 
Hoxachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Dl-nButytphthalate 
Fluorantheno 
Carbazole 
Pyrene 
Butylbenzytphthalate 
3.3’.Dichlorobenzidlne 
Bento(a)Anthracene 
Chrysene 
bis(2-Ethylhexyi)Phthalate 
Dl-n-Cctyl Phthalate 
Benzo(b)Fluoranthene 
Benro(k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3cd)Pyrene 
Dibent(a,h)Anthracene 
Benro(g,h,l)Perylene 

i. 

1100 u 
1100 u 
440 u 
440 u 
440 u 
440 u 
440 u 

1100 u 
1100 u 
440 u 
440 u 
440 u 

1100 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
110 B 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

920 U 880 u 
920 U 880 u 
380 U 72 J 
380 U 380 U 
380 U 380 U 
380 U 380 U 
380 u 140 J 
920 U 880 u 
920 U 880 U 
380 U 380 U 
380 U 380 U 
380 U 380 U 
920 U 880 u 
380 U 1200 
380 U 290 J 
380 U 380 U 
380 u 1200 
380 U 49 3 
380 U 1400 
380 U 380 U 
380 U 380 U 
380 U 720 
380 U 740 

93 0 280 0 
380 U 945 
380 U 820 
380 U 350 J 
380 U 850 
380 U 410 
380 U 140 J 
380 U 320 J 

1000 u 
loo0 u 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
1OOou 
420 U 
420 U 
420 U 

1000 u 
420 J 

07 J 
420 U 
550 
420 U 
590 
420 U 
420 U 
280 J 
340 J 
200 0 
420 U 
320 J 
200 J 
260 J 
190 J 
53 J 

150 J 





CT0 159, NAWC WAAMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/L) 

ANALYTE 

PHENOL 
BlS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1 ,%DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYIAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BlS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
P-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 

W-SD-C2 
950005- 02 

MDL 

1 

1 

1 
1 

1 
1 

1 
1 

t 

: 
I 

1 

: 
1 
1 

1 
2.5 

2.: 
1 

: 
2.5 

1 

480 U 
480 U 
460 u 
480 U 
480 U 
460 u 
480 U 
480 U 
460 u 
460 u 
480 U 
480 U 
480 U 
480 U 
480 u 
480 U 
480 u 
480 U 
480 U 
480 u 
460 u 
480 u 
480 U 
480 U 
460 u 

‘::x ii 
1200 u 
480 U 
480 U 
480 u 

‘::x t 



CT0 159. NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
cEi~ic ~~RP~RATI~N . 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/L) 

ANALYTE 

2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYL-PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITROSODIPHENYIAMINE 
4-BROMOPHENYL-PHENYL ETHER 
HEXACHCOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYL PHTHALATE 
3,3’-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
Dl-N-OClYL PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDEN0(1,2,3-CD)PYRENE 
DlBENZO(A,H)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

% SULIUY: 
DILUTION FACTOR: 

W-SD-C2 
050005- 02 

1200 
1200 
480 
480 
460 
480 
460 

1200 
1200 
460 
460 
480 

1200 
480 
480 
480 
480 
480 
480 
480 
480 U 
480 U 
480 u 
480 U 
460 u 
480 U 
480 * u 
460 u 
480 u 
480 u 
460 u 

69.0 
1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION . 

MDL 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE 

PHEfJOL 300 
BlS(2-CHLOROETHYL)ETHER 300 
2-CHLOROPHENOL 300 
1,3-DICHLOROBENZENE 300 
1.4-DICHLOROBENZENE 300 
1;2-DICHLOROBENZENE 1;2-DICHLOROBENZENE 300 
2-METHYLPHENOL 2-METHYLPHENOL 300 
2,2’-OXYBfS(l-CHLOROPROPANE) 2,2’-OXYBfS(l-CHLOROPROPANE) 300 
4-METHYLPHENOL 4-METHYLPHENOL 300 
N-NITROSO-DI-N-PROPYLAMINE N-NITROSO-DI-N-PROPYLAMINE 300 
HEXACHLOROETHANE HEXACHLOROETHANE 300 
NITROBENZENE NITROBENZENE 
is0~H0~0~E 

300 
300 

2-NITROPHENOL 300 
2,4-DIMETHYLPHENOL 300 
BlS(2-CHLOROETHOXY-)METHANE 300 
2,4-DICHLOROPHENOL 300 
1,2,4-TRICHLOROBENZENE 300 
NAPHTHALENE 300 
4-CHLOROANILINE 300 
HEXACHLOROBUTADIENE 300 
4-CHLO.RO-3-METHYLPHENOL 300 
2-METHYLNAPHTHALENE 300 
HEXACHLOROCYCLOPENTADIENE 300 
2,4,6-TRICHLOROPHENOL 300 
2,4,5-TRICHLOROPHENOL 800 
2-CHLORONAPHTHALENE 300 
2-NITROANILINE 800 
DIMETHYL PHTHALATE < 300 
ACENAPHTHYLENE 300 
2,6-;DINITROTOLUENE 300 
3-NITROANILINE 600 
ACENAPHTHENE 300 

CRQL 

30 
30 
30 

ioo 
30 

El 
30 

3: 
30 
30 
30 

33: 
30 

El 

ii 
30 
30 
30 
30 * 

El 
80 
30 

ii 
80 
30 

W-SD-Clb W-SD-d W-SD-C9 
950005- 27 950005- 22 950005- 23 

540 u 
540 u 
540 u 

::I: z 
540 u 
540 u 
540 u 

z:: ii 
540 u 

2: ! 
540 u 
540 u 
540 u 
540 u 
540 u 
540 u 
540 u 
540 u 

t 540 u 
540 u 
540 u 
540 u 

1300 u 
540 u 

1300 u 
540 u 
540 u 
540 u 

1300 u 
540 u 

540 u 

x:8 -ii 
540 u 
540 u 

x:: ‘: 
540 u 
540 u 
540 u 
540 u 

2 ii 
540 u 
540 u 
540 u 
540 IJ 
540 u 
540 u 
540 u 
540 u 
540 u 
540 u 
540 u 
540 u 

1300 u 
540 u 

1300 u 
540 u 
540 u 
540 u 

1300 u 
540 u 

470 u 
470 u 
47.0 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 ‘. 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 

1100 u 
470 u 

1100 u 
470 u 
470 u 
470 u 

1100 u 

0 77 J * 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL SEMIVOLATILE SOILS (UGIKG) 

ANALYTE CRQL 

2,4-DINITROPHENOL 800 
4-NITROPHENOL 800 
DIBENZOFURAN 300 
2,4-DINITROTOLUENE 300 
DIETHYL, PHTHAlATE 300 
4-CHLOROPHENYL-PHENYL ETHER 300 
FLUgRENE 300 
4- NITROANILINE 800 
4,6-DINITRO-2-METHYLPHENOL 800 
N-NITROSODIPHENYLAMINE 300 
4-BRQMOPHENYL-PHENYL ETHER 300 
HEXACHLOROBENZENE 300 
PENTACHLOROPHENOL 800 
PHENANTHRENE 300 
ANTHRACENE 300 
DI-N-BUNL PHTHAIATE '300 
FLUORANTHENE 300 
CARBAZOLE 300 
PYRENE 300 
BUTYLBENZYL PHTHAIATE 300 
3,3’-DICHLOROBENZIDINE 300 
BENZO(A)ANTHRACENE 300 
CHRYSENE 300 
BIS(2-ETHYLHEXYL)PHTHAlATE 300 
DI-N-OCIYL PHTHALATE 300 
BENZO(B)FLUORANTHENE 300 
BENZ0 K)FLUORANTHENE 

t 
300 

BENZ0 A)PYRENE 300 
l,NDENO(l,2,3-CD)PYRENE, 300 
DlBENZQ(A,H)ANTHRACENE 300 
BENZO(G,H,l)PERYLENE 300 

SOL s 
~ILUTIEN FACTOR: 

950005-27 

1300 u 

W-SD-67 W-SD-C9 
950005-22 950005- 23 . 

150 ; 
230 J 

8 

160 J 

180 J" 

470 u 

61.0 61.0 69.0 
1.0 1.0 1.0 







., 
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CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: w-ss-04-01’ w-ss-04-07 w-ss-04-09 w-ss-04-10 W-SS-04-21 
LABORATORY ID: 950222- 01 950222- 10 950222- 12 950222- 13 950222- 14 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR-; 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

it: 

ii: 

2: 

iti:: 

x*: 
0.65 
0.05 

5 

: 

1 
1 

i 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0:: 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

. 

tx 
42 

t: 
42 

X-l i: 
2:l UJ 
2.1 UJ 
2.1 UJ 

2: i! 
2:l UJ 
4.1 UJ 
6.0 J 
4.1 UJ 
4.1 UJ 
22 J 
4.1 UJ 
4.1 UJ 
21 UJ 
4.1 UJ 
4.1 UJ 
2.1 UJ 
2.1 UJ 
210 UJ 

41 UJ 
82 UJ 
41 UJ 
41 UJ 
64 J 
41 UJ 
41 UJ 

2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 

“3-i ii 
3:9 UJ 

:*t ii 
3:9 UJ 
3.9 UJ 
20 UJ 
3.9 UJ 
3.9 UJ 
2.0 UJ 
2.0 UJ 

200 UJ 
39 UJ 
79 UJ 
39 UJ 
39 UJ 
79 J 
39 UJ 
39 UJ 

E i:: 
2:l UJ 

g.1 ii 
2:l UJ 
2.1 UJ 
2.1 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 ‘UJ 
21 UJ 
4.0 UJ 
4.0 UJ 
2.1 UJ 
2.1 UJ 

210 UJ 
40 UJ 
82 UJ 
40 UJ 
40 UJ 

200 J 
40 UJ 
40 UJ 

% SOLIDS: 79.0 80.0 81 .O 84.0 82.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 



CT0 159. NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMI~ ~~ORPORAT~ON 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 

iti 
0:1 
0.1 

0”:: 

0% 
0:05 

5 

: 

1 

i 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0.1 
0.02 
0.02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

ALDRIN 
HEPTACHLOR 
ENDOSULFAN 
DIELDRIN 
4/V-DDE 
ENDRIN 
ENDOSULFAN 
4.4’-DDD 

EP 

II 

EiJDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

w-ss-04- 
950222- 19 

2:: 
2 
2:o 

i5*x 
2:o 
4.0 
4.0 

f-i 
4:o 
4.0 
4.0 

if8 

t :: 

ii 

t: 
40 

68 
40 
40 

813 

% SOLIDS: 83.0 
DILUTION FACTOR: 1.0 



CT0 159. NAWC WARMINSTER. WAAMINSTER. PENNSYLVANIA 
cm~c C~RP~RAT~~N . 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE 

;iW;A-ZI;C 

DELTA-BHC 
GAMMA- BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE * 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 

X:l 

i:; 

X:l 

ii:: 

0% 
0:os 

5 

: 

1 
1 

i 

w-ss-04-16 
950222- 22 

MDL 

0.01 2.0 u 
0.01 2.0 u 
0.01 2.0 u 
0.01 2.0 u 
0.01 2.0 u 
0.01 2.0 u 
0.01 2.0 u 
0.01 2.0 u 
0.02 3.9 u 
0.02 3.9 u 
0.02 3.9 u 
0.02 3.9 u 
0.02 3.9 u 
0.02 3.9 u 
0.02 3.9 u 

0.1 20 u 
0.02 3.9 u 
0.02 3.9 u 
0.01 ’ 2.0 u 
0.01 2.0 u 
1.67 200 u 
0.33 39 u 
0.67 79 u 
0.33 39 u 
0.33 39 u 
0.33 39 u 
0.33 39 u 
0.33 39 u 

% SOLIDS: 84.0 
DILUTION FACTOR: 1.0 

n 



:y 
L . :/A 

CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
cmm d0RpoR~Tl0N 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PC9 SOILS (UG/KG) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
AL0 RIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDPIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE , 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

ii:: 

ii:1 

X:i 

o”*: 
0:1 

0% 
0:05 

5 
1 
2 

i 
1 

: 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.1 

0.02 
0.02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

W-BG-01 W-BG-02 W-BG-03 W-BG-04 W-BG-05 
950238- 01 950238- 02 950238- 03 950238- 04 950238- 05 

2.1 
2.1 

,- 
:; ..: ‘. 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
21 UJ 
4.1 UJ 
4.1 UJ 
2.1 UJ 
2.1 UJ 

210 UJ 
41 UJ 
83 UJ 

fi u”; 
41 UJ 
41 UJ 
41 UJ 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 

‘2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
4.0 UJ 
21 UJ 
4.0 UJ 
4.0 UJ 
2.1 UJ 
2.1 UJ 
210 UJ 

40 UJ 
81 UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 

2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
2.0 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 UJ 
3.9 , UJ 
3.9 UJ 
20 UJ 
3.9 UJ 
3.9 UJ 
2.0 UJ 

* ~~~~ * ;; 

39 UJ 
80 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 
39 UJ 

% SOLIDS: 82.0 82.0 80.0 82.0 83.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-BG-06 W-BG-07 W-BG-08 W-BG-09 
LABORATORY ID: 950238- 06 950238- 07 950238- 08 950238- 09 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALD RIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA- CHLORDANE a 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

X:l 

X:l 

8:: 

i:: 

i.1 
O.&i 
0.05 

5 

: 

: 
1 

; 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0:: 
0.02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
21 UJ 21 UJ 20 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
4.1 UJ 4.1 UJ 3.9 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 
2.1 UJ 2.1 UJ 2.0 UJ 

210 UJ 210 UJ 200 UJ 
41 UJ 41 UJ 39 UJ 
82 UJ 84 UJ 80 UJ 
41 UJ 41 UJ 39 UJ 
41 UJ 41 UJ 39 UJ 
41 UJ 41 UJ 39 UJ 
41 UJ 41 UJ 39 UJ 
41 UJ 41 UJ 39 UJ 

22:: 
2; 
2: 
::i 
1.8 
4:o 
4.0 
4.0 
4.0 
4.0 
21 
4.0 
4.0 
2.1. 

&!l 

t’: 

:oD 
40 

ai 

% SOLIDS: 81.0 79.0 83.0 
DILUTION FACTOR: 

82.0 ’ 
1.0 1.0 1.0 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0414 
LABORATORY ID: 950238- 10 

TCL PESTICIDE/PC9 WATERS (UG/L) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSU LFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4.4’-DOD 
ENDOSULFAN SULFATE 
4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDZ 
ALPHA-CHLORDPNE 
GAMMA-CHLORDANE ’ 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

::1 

8:; 

i:: 

it: 
0:1 
0.1 

0.05 
0.05 

5 

: 

1 

: 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0:: 
0:02 ’ 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 

;’ : 
1 u 

1 u” 

DILUTION FACTOR: 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0410 
LABORATORY ID: 950222- 02 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-ODD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE ’ 
TOXAPHENE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 

8:: 

x.; 
0:1 

0”:: 

x.: 
0.65 
0.05 

5 

: 
1 

i 

: 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

: i 
2 u 
1 u 

: i 

: ii 

DILUTION FACTOR: 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DOD 
ENDOSULFAN SULFATE 
4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE a 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

8:: 

i-1 
0:r 

it: 

0”:: 

0:: 
0:05 

5 

: 
1 

! 

i 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0:: 
0:02 
0.01 ’ 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

W-RB-0412 
950222- 30 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 

; i 

1 !I 
1 u 

DILUTION FACTOR: 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDEIPCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA- BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-ODD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

ii:! 

ia; 
0:1 
0.1 

:-: 
03 

0:: 
0:05 

5 

: 

: 
1 

t 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

. 

W-BG-09 W-BG-10 
950254- 02 950254- 03 

.+ 

3 Ii 
2:o UR 
2.0 UR 
2.0 UR 
2.0 UR 
2.0 UR 
2.0 UR 
3.9 UR 
3.9 UR 
3.9 UR 
3.9 UR 
3.9 UR 
3.9 UR 
3.9 UR 
20 UR 
3.9 UR 
3.9 UR 
2.0 UR 
2.0 UR 

200 UR 
39 UR 
79 UR 
39 UR 
39 UR 
39 UR 
39 UR 
39 UR 

E 
x*: 
2:o 

%-ii 
2:o 
4.0 

:*: 
4:o 

Ii 
4:o 
20 

t:: 

2 
2do 

84: 

tX 
40 
40 
40 

YSOLIDS: 83.0 
DILUTION FACTOR: 1.0 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE 

ALPHA- BHC 
BETA- BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRiN 
4/?-DDE 
ENDRIN 
ENDOSU LFAN II 
4.4’-DOD 
EijDOSULFAN SULFATE 
4.4’-DOT ~.~ -- 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-GHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

it; 

ii*; 
0:1 

::1 

8:: 

0% 
0:os 

5 

: 
1 

: 

i 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.10 
0.02 
0.02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

W-RB-0421 
950254- 11 

. 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

x*: ii 
0:i UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 

x4 ii 
0:l UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

DILUTION FACTOR: 1.0 





CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
CEIMI~ CORPORATION ’ 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4.4’-ODD 
E’NDOSULFAN SULFATE 
4.4’-DOT 
~~ETHOXYCHLOR 
ENDRIN-KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 

8:: 

::1 

8:: 

ii:: 

0:: 
0:os 

5 

: 

: 

: 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0.1 
0.02 
0.02 
0.01 
0.01 
1.67 
0.33 
0.62 
0.33 
0.33 
0.33 
0.33 
0.33 

WSBO401 
950237- 02 

2.2 

2% 

S:i 

E 
2:2 
4.3 
4.3 

i-3 
4:9 

t*; 
i2 
4.3 

88 
43 
43 
65 
43 
43 

WSBO402 
950237- 03 

T:i 
::i 
;:: 
f:: 
t*i 
4:1 
4.1 
4.1 
4.1 
4.1 
21 
4.1 

2: 

ii; 

t: 
41 
41 
46 
41 
41 

WSBO403 WSBO404 WSBO405 
950237- 08 950237- 07 950237- 10 

z.44 ii 
214 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
4.6 UJ 
24 UJ 
4.6 UJ 
4.6 UJ 
2.4 UJ 
2.4 UJ 

240 UJ 
46 UJ 
93 UJ 
48 UJ 
46 UJ 

150 L 
46 UL 
46 UL 

2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
25 UJ 
4.9 UJ 
4.9 UJ 
2.5 UJ 
2.5 UJ 

250 UJ 
49 UJ 
99 UJ 
49 UJ 
49 UJ 

110 J 
49 UJ 
49 UJ 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
24 U 
24 U 
24 U 
24 U 
24 U 

tt tl 
120 u 
24 U 
24 U 
24 
12 u 

1200 u 
240 U 
480 U 
240 U 
240 U 

1300 J 
240 U 
240 U 

% SOLIDS: 76.0 79.0 72.0 67.0 69.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 5.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: WSBO406 WSBO430 WSB0431 
LABORATORY ID: 950237- 11 950237- 12 950237- 13 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA- BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

%.$&OS: 
DILUTION FACTOR: 

0.05 0.01 
54 iit: 

10 u 2.1 UR 
0.05 0.01 

2:1 UL 
10 u 2.1 UR 

0.05 0.01 10 u 2.1 UR 
0.05 0.01 2.1 UL 10 u 2.1 UR 
0.05 0.01 2.1 UL 10 u 2.1 UR 
0.05 0.01 2.1 UL 10 u 2.1 UR 
0.05 0.01 2.1 UL 10 u 2.1 UR 
0.05 0.01 2.1 UL 10 u 2.1 UR 

3 
0.02 4.1 UL 42 J 4.1 UR 
0.02 4.1 UL 20 u 4.1 UR 

2; 
0.02 4.1 UL 20 u 4.1 UR 
0.02 4.1 UL 20 u 4.1 UR 

ii:: 
0.02 4.1 UL 20 u 4.1 UR 
0.02 4.1 UL 20 u 4.1 UR 

it: 
0.02 4.1 UL 20 u 4.1 UR 

0% 
21 UL 100 u 21 UR 

0.1 

0:: 
0:02 . 

4.1 UL 20 u 4.1 UR 
4.1 UL 20 u 4.1 UR 

0:os 
0.01 2.1 UL 35 2.1. UR 
0.01 2.1 UL 10 u 2.1 UR 

5 1.67 210 UL 1000 u 210 UR 

: 
0.33 41 UL 200 u 41 UR 
0.67 82 UL 410 u 84 UR 

1 0.33 41 UL 200 u 41 UR 

: 
0.33 41 UL 200 u 41 UR 
0.33 41 UL 200 u 41 UR 

i 
0.33 41 UL 1000 J 41 UR 
0.33 41 UL 200 u 41 UR 

86.0 80.0 
1.0 5.0 1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
~EIMIC CORPORATION ’ 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (lJG/KG) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
END,OSULFAN I 
yE\D~; 

Ei&RIN 
F;p;;JoLFAN II 

. - 
E’NDOSULFAN SULFATE 
4.4’-DOT -,- -- 
METHOXYCHLOR 
END,RlN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CROL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

::1 

8-i 
03 

x*: 
0:5 

8.1 
oi5 
0.05 

5 

: 
1 

i 

i 

MDL 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

WSBO407 WSBO408 WSBO409 WSBO410 
950255- 02 950255- 03 950255- 04 950255- 05 

34 u 
34 u 
34 u 
34 u 

2 i 
34 u 
34 u 
66 u 
66 u 
66 u 
66 u 
66 u 
66 u 
66 u 

340 u 
86 u 
66 u 
33 J 
34 u 

3400 u 
660 u 

1300 u 
660 u 
660 u 

3500 J 
660 u 
660 u 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
22 u 
4.2 U 
4.2 U 
2.2 u 
2.2 u 

220 u 
42 U 
85 U 
42 U 
42 U 

130 J 
42 U 
42 U 

2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
20 I2 
3.9 u 
3.9 u 
2.0 u 
2.0 u 
200 u 
39 u 
79 u 
39 u 
39 u 

5: u 
39 u 

%.SoLIDS: 77.0 50.0 78.0 84.0 
DILUTION FACTOR: 1.0 10.0 1.0 1.0 



CT,0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04- 11 W-SB-04- 12 W-SB-04- 
LABORATORY ID: 950261-02 950261-03 950261-04 

TCL PESTICIDE/PC9 SOILS (UG/KG) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 

-,4,4’-DOT 
METHOXYCHLOR 

:I ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE . 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR’l 016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

ii:: 

X:;' 

t:: 

8:: 

x9: 
O.d5 
0.05 

5 

: 

i 

: 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0od: 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

2.0 u 2.1 u 
2.0 u 2.1 u 
2.0 u 2.1 u 
2.0 u 2.1 u 
2.0 u 2.1 u 
2.0 u 2.1 u 
2.0 u 2.1 u 
2.0 u 2.1 u 
3.9 u 4.1 u 
3.9 u 4.1 u 
3.9 u 4.1 u 
3.9 u 4.1 u 
3.9 u 4.1 u 
3.9 u 4.1 u 
3.9 u 4.1 u 
20 u 21 u 
3.9 u 4.1 u 
3.9 u 4.1 u 
2.0 u 2.1 u 
2.0 u 2.1 u 

200 u 210 u 
39 u 41 u 
79 u 84 U 
39 u 41 u 
39 u 41 u 
39 u 41 u 
39 u 41 u 
39 u 41 u 

,“J 

:: ., ‘l. 
‘.>, 

13 w-m-04-14 W-SB-04-15 
950261-05 950261-06 

2.1 u 
2.1 u 
2.1 u 
I-1 : 
2:1 u 
2.1 u 
2.1 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
21 u 
4.0 u 
4.0 u 
2.1 u 
2.1. u 

210 u 
40 u 
82 U 
40 u 
40 u 
40 u 
40 u 
40 u 

400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 ,u 

6300 
4000 u 

770 u 
770 u 
400 u 
400 u 

40000 u 
7700 u 

16000 U 
7700 u 
7700 u 
7700 u 
7700 u 
7700 u 

96. SOLIDS: 83.0 79.0 81.0 82.0 84.0 
DtLUTtON FACTOR: 1.0 1.0 1.0 1.0 200.0 

. . .I, 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 ’ 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 
0.1 
0.1 

X:l 

ifi:; 

X:7 

0% 
0:05 

5 

: 

: 

i 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

W-S&04- 16 w-m-04- 17 W-SB-04- 16 
950261- 07 950261-08 950261-09 

160 U 
160 U 
160 U 
160 U 
160 U 
160 U 
160 lJ 
160 U 
310 u 
310 u 
310 u 
310 u 
680 J 
310 u 

2900 
1600 U 
310 u 
310 u 
160 U 
160 U 

16000 U 
3100 u 
6300 U 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 

z*i i 
2:i u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
21 u 
4.0 u 
4.0 u 
2.1 u 
2.1 u 
210 u 

40 u 
81 U 
40 u 
40 u 
40 u 
40 u 
40 u 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
22 u 
4.2 U 

ii*: i 
2:2 u 

220 u 
42 U 
86 u 
42 U 
42 U 
42 U 
42 U 
42 U 

% SOLIDS: 65.0 82.0 77.0 
DILUTION FACTOR: 80.0 1.0 1.0 



CT0 159. NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMI~ CORPORATION ’ 

CLIENT ID: W-SB-04- 19 W-SB-04-20 W-SB-04-21 W-SB-04-22 W-88-04-23 
LABORATORY ID: 950266-02 950266- 03 950266- 04 950266-05 950266- 06 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXlDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
EZZDtr;FAN II 

EkJb6SU LFAN SULFATE 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

00:; 

Xi 

ii* i 
0:1 

8:: 

0% 
0:05 

5 

: 

: 

i 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

2.0 

E 

9:: 

El 
2:o 

i.99 
3:9 

i-i 
3:9 
3.9 
20 

::i 

5.8 
2do 

39 

it 
39 

;o 
39 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
21 u 
4.0 u 
4.0 u 
2.1 u 
2.1 u 

210 u 
40 u 
81 U 
40 u 
40 u 
40 u 
40 u 
40 u 

2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 

;*: :: 
2:o u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
20 u 
3.9 u 
3.9 u 
2.0 u 
2.0 u 

2:i E 
79 u 
39 u 
39 u 
39 u 
39 u 
39 u 

2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
20 u 
3.9 u 
3.9 u 
2.0 u 
2.0 u 
200 u 

39 u 
79 u 
39 u 
39 u 
39 u 
39 u 
39 u 

2.1 u 
2.1 u 
2.1 u 

T*i t 
2:1 J 
2.1 u 
2.1 u 
5.4 R 
4.0 u 
4.0 u 
4.0 u 
4.3 J 
4.0 ,u 
4.0 u 
21 u 
4.0 u 
4.0 u 
2.1 u 
2.1 u 
210 u 

40 u 
81 U 
40 u 
40 u 

180 J 
40 u 
40 u 

4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

DILUTION FACTOR: 
% SOLIDS: 8::: 8::: 8::: 6::: 613 



..:; ,:. : 
.,: 

CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04-24 
LABORATORY ID: 950266- 07 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 0.05 
BETA-BHC 0.05 
DELTA-BHC 0.05 
GAMMA- BHC 0.05 
HEPTACHLOR 0.05 
ALDRIN 0.05 
HEPTACHLOR EPOXIDE 0.05 
ENDOSULFAN I 0.05 
DIELDRIN 
4,4’-DDE iti 
ENDRIN 
ENDOSULFAN II i:; 
4,4’-ODD 
ENDOSULFAN SULFATE it1 
4,4’-DOT 
METHOXYCHLOR if: 
ENDAIN KETONE 0:1 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 0% 
GAMMA-CHLORDANE 0:05 
TOXAPHENE 5 
AROCLOR-1016 
AROCLOR- 1221 : 

AROCLOR- 1232 AROCLOR- 1242 : 
AROCLOR- 1248 
AROCLOR- 1254 : 
AROCLOR- 1260 1 

DILUTION FACTOR: 
% SOLIDS: 

0.01 2.1 u 
0.01 2.1 u 
0.01 2.1 u 
0.01 2.1 u 
0.01 2.1 u 
0.01 2.1 u 
0.01 2.1 u 
0.01 2.1 u 
0.02 4.1 u 
0.02 4.1 u 
0.02 4.1 u 
0.02 4.1 u 
0.02 4.1 u 
0.02 4.1 u 
0.02 4.1 u 

0.1 21 u 
0.02 4.1 u 
0.02 . 4.1 u 
0.01 2.1 u 
0.01 2.1 u 
1.67 210 u 
0.33 41 u 
0.67 84 U 
0.33 41 u 
0.33 41 u 
0.33 41 u 
0.33 41 u 
0.33 41 u 

W-SB-04-32 
950266- 08 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
22 u 
4.2 U 
4.2 U 
2.2 u 
2.2 u 
220 u 

42 U 
85 U 
42 U 
42 U 
42 U 
42 U 
42 U 

8::: 78 



, ,.. .: I, . 

CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
CEIMI~ ~~RPORAT~~N ’ 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIbE/PCB WATERS (UG/L) 

ANALYTE 

ALPHA-BHC 
BETA- BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4/f-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DOD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR- 1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

21 

ii*: 
0:1 

::i 

t:: 

0% 
0:05 

5 

: 

1 

: 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0:: 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

WRB0417 WFBO419 
950237- 06 950237-14 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0":: 

2: 
0:1 

Xi 

0":: 

0:: 
0:05 

5 

: 

i 

1 
1 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 

: E 

1 E 

: i 
1u 

DILUTION FACTOR: 1.0 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-FB-0425 W-RB-0425 
LABORATORY ID: 950266- 09 950266-10 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA- BHC 
DELTA-BHC 
GAMMA-BHC 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

i-i 
0:1 

::: 

X:: 

3 

02 
0:05 

5 

: 

1. 

: 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 

: uu 

: ii 

i E 
1u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u . 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 

: i 

:- ii 

i :: 
1 u 

DILUTION FACTOR: 1.0 1.0 





SITE; WARMINSTER 
CASE NO 9710-40004 
LABORATORY: RMC 

PESTICIDE.PCB AQUEOUS ANALYSES kw1.t) 

CLIENT ID: 3-S. WAiER 6 - S. WATER 
LAB ID: 6800 6603 

CHEMCAL CRQL 

alt~ha - BHC 
beln-BHC 
delta -,BHC 
Llrltlar~e (gamma -BHC) 
Heptachlor 
Al&in 
Heplachlor epo:lde 
Endoslllfan I 
Dletdrln t 

4.4.-DDE 
2 Endrln 

Endostltan II 
4.4’-DDD 
Endosutfan sulfa18 
4.4’-DDT 
MelhoxyctIor 
Endrln ketone 
Chlor&ne 
Toxaphene 
Aroclor - 1016 
Arocbr- 1221 
Aroclor- (232 
Aroclor-1242 , 
Aroclor- 1248 
At oclor - 1264 
Aroclor- f260 

0.06 0.06 U 0.06 U 
0.06 0.06 I..#. 0.06 U 
006 0.06 UJ (c) 0.06 UJ (c) 
0.06 006 U 006 U 
0.06 0.06 UJ (c) 006 UJ (c) 
005 005 u 005 u 
0.06’ 0.06 UJ (c) 0.06 UJ (c) 
0.06 0.06 UJ (c) 0.06 UJ (c) 
1.0 0.1 u 0.1 u 
1.0 0.1 UJ (c) 0.1 UJ (c) 
1.0 0.1 u 0.1 u 
1.0 0.1 u 0.1l.l 
1.0 0.1 UJ (c) 
1.0 

0 1 UJ (c) 
0.1 UJ (c) 0.1 UJ (c) 

1.0 R(xl m4 
0.06 0.06 0.06 UJ (c) 
1.0 

U{ (c), 
0.1 u 0.1 u 

0.06 0.6 U 0.6 U 
1.0 1.0 u 1.0 u 
0.06 0.6 u 0.6 U 
005 * 0.5 lL 05 u 
0.06 0.6 U 0.6 U 
0.06, 0.6 U 0.6 U 
0.06 0.6 U 0.6 U 
1.0 1.0 u 1.0 u 
1.0 1.0 u 1.0 u 

SA 

Arratysls Faclor: 1.0 1.0 



SITE: WARMINSTER 
CASE No. 9710-40004 
LABORATORY: RMC 

PESTICIDE,PCB AQUEOUS ANALYSES Itrgd.) 

CLIENT ID: 6-S. WATER 
LAB lb: 8806 

CHEMlCi CRQC 

alpha - BHC 
bela - BHC 
della - BHC 
Llndane (gamma -BHC) 
Heptachlor 
Aldrin 1 
Heplaclilor epoxide 
Endostilanl . 
Dleldrln 
4.4’- DDE 
Endrln 

2 Endostllan II 
4.4’-ODD 
Endosulfan sul~le 
4.4’- DDT 
Melhoxyctior 
Endrln ketone 
Clilortlane 
toxaphene 
Aroclor - 1016 
Arocbr- 1221 
Aroclor - 1232 
Aloclor- 1242 , 
Atoclor- 1246. 
Aroclor - 1264 
Aroclor- 1260 

0.06 0.06 U 
0.06 0.06 U 
0.06 0.06 UJ (c) . 
0.06 0.06 U 
0.06 0.06 UJ (c) 
0.05 0.05 u 
0.06 0.06 UJ (c) 
0.06 0.06 UJ (c) 
1.0 01 u 
1.0 0. t UJ (c) 
1.0 0.t u 
1.0 0.1 u 
1.0 0 1 UJ (c) 
1.0 0.1 UJ (c) 
1.0 Rod 
0.06 0.06 UJ (c) 
1.0 0.1 u 
0.05 0.6 U 
1.0 1.0 u 
0.06 0.6 U 
005 0.5 u 
0.06 0.6 U 
0.06 0.6 U 
0.06 0.6 U 
1.0 1.0 u 
1.0 1.0 u 

i 

Amlysls Faclor: 
- 

1.0 





SITE: WARM, R NAVAL BASE 

Surface Waler Pesticide qrganlcs Analysis (u g/L) 
66 S6 dfS 54 

Sample No.: W-SW-01 W-SW-02 W-SW-03 W-SW-04 

Lab Sample ID: 
/ 920326-06 920326-10 920326-12 920326-14 

alpha-BHC 
beta-BHC 

delta-BHC 

gamma-t3HC (Llndane) 

Heptachlor 

Aldrin 

Heptachlor epoxlde 
Endosulfan I 
Dleldrln 

4,4’-DDE 
Endrln 

Endosultan II 
4.4’-DDD 

Endosulfan sulfate ; 

4.4’-DOT 
Methoxychlor 

Endrln ketone 

Endrln aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 
Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1246 

Aroclor-1254 

Aroclor-1260 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 
0.05 u 

0.1 u 

0.1 u 

0.1 u 
0.1 u 
0.1 u 

0.1 u 

0.1 ‘u 
0.5 u 

0.1 u 

0.1 u 

0.05 u 

0.05 u 

5 u 

1 u 

2 u 
1 u 

1 u 

1 u 

1u 

1 u 

0.05 u 

0.05 u 

0.05 u 

0.03 u 

0.05 u 

0.05 u 

0.05 u 
0.05 u 

0.1 u 

0.1 u 
0.1 u 

0.1 u 
0.1 u 

0.1 u 

0.1 u 
0.5 u 

0.1 u 

0.1 u 

0.05 u 

0.05 u 

5 u 

1 u 

2 u 
1 u 

1 u 

1 u 

1 u 

1 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 
0.05 u 
0.05 u 

0.1 u 

0.1 u 
0.1 u 

0.1 u 
0.1 u 

0.1 u 

0.1 u 
0.5 u 

0.1 u 
0.1 u 

0.05 u 

0.05 u 

5 u 

1 u 
2 u 

1 u 
1 u 

1 u 

1 u 
1 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 
0.05 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 
0.1 u 

0.1 u 

0.1 u 
0.5 u 

0.1 u 

0.1 u 

0.05 u 

0.05 u 

5 u 

1u 
2 u 

1 u 

1 u 

1 II 

1 u 

1 u 

24-Sep.92 





CT0 159, NAWC WAAMINSTER, WARMINSTER, PENNSYLVANIA 
CEMC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4.-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-ODD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

CRQL MDL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

x:; 

x:; 

X:l 

ii*: 
011 

0% 
0:05 

5 

: 

: 

t 
1 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0.02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

0.05 u 
0.05 IJ 
0.05 u 
0.05 Ll 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 
0.05 u 
0.05 u 

5.0 u 
1.0 u 
2.0 u 

rx :: 
1:o u 
1.0 u 
1.0 u 

W-RB-0103 
950005- 06 

DILUTION FACTOR: 
1.0 

L, 
W-SW-C7 
950005- 14 

W-SW-C9 
950005- 15 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
(9.10 u 
0.05 U’ 
0.05 u 
5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

1.0 1.0 



CT0 159, NAWC WARMINSTER. WARMINSTER, PENNSYLVANIA 
CEIMI~ CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PES?ICIDE/PCB WATERS (UG/L) 

ANALYTE 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALD RIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDR1.N 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ACDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

dRQL 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.1 

:*1 
0:1 
0.1 
0.1 
0.1 
0.5 
0.1 

0% 
0:os 

5 

: 
1 

: 
1 
1 

MDL 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0% 
0:02 
0.01 
0.01 
1.67 
0.33 
0.67 
0.33 
0.33 
0.33 

so.33 
0.33 

DILUTION FACTOR ’ 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 
0.05 u 
0.05 ‘U 

5.0 u 
1.0 u 
2.0 u 
1.0 LJ 
1.0 u 
1.0 u 
1.0 IJ 
1.0 u 

1.0 





SITE: WARMINSTER 
CASE NO. 9710-40004 
LABORATORY: RMC 

PESTICIDEPCB SEDIMENT ANALYSES (cg:Kg) 

CLIENT ID; 
LAB ID: 

CHEMICAL CRQL 

alpha - BHC 8.0 
bela-BHC 8.0 
delta -BHC 8.0 
Llndane (gamma -BHC) 8.0 
Heptachlor 6.0 
Aldrin 8.0 
Heplachlor epoxkle 8.0 
Endostifan I 8.0 
Dleldrln 16.0 
4.4’-DDE 

’ -$ Entlrln 
16.0 
16.0 

Endostlfan II 16.0 
4.4’-DOD 16.0 
EndoslJlfan sulfate 16.0 
+a’-DOT 16.0 
lklhlhokychlor 80 
Endrln ketone 16.0 
Chlordane 80 
Toxaphene 160 
Aroclor- 1016 80 
Arocbr-1221 80 
Aioclor - 1232 80 
Atoclor- 1242 80 
Aroclor - 1246 80 
Atoclor - 1254 160 
Aroclor - f 260 160 

Analysis Factor: 

3-SEDIMENT 
8801 

12 u 
12 u 
12 UJ(c) 
12 u 
12 UJ(c) 
12 u 
12 UJ(c) 
12 u 
24 U 
24 UJ(c) 
24 U 
24 U 

., 24 UJ(C) 
&JJ(cl 

120 iJJ(C) 
24 U 
120 u 
240 U 
120 u 
120 u 
120 u 
120 u 
120 u 
240 U 
240 U 

4-SEDIMENT 
8802 . 

54 
5 - SEDlhrlENT 
8804 

8.0 u 12 u 
8.0 u 12 u 
8.0 UJ(c) 12 UJ(c) 
8.0 u 12 u, 
8.0 UJ(c) 12 UJtc, 
8.0 U 12 UL 
8.0 UJ(c) 12 UJ(c) ‘. 
8.0 U 12 u 
16 U 24 u 
16 UJ(c) f 24 UJ(c) 
16 U 24 u 
16 U 24 u 
16 UJ(c) 24 UJ(c) 
16 UJ 24 ‘UJ(c) 
R(x) R(x) 
80 UJ(c) 120 UJ(c) 
16 U 24 u 
80 U 12ouL . 
160 U 240 U 
80 U 120 UL 
80 U 120 LJL 
00 u ,2Qu %, /*. ) 
80 u 120 u 
80 u 120 u 
160 U 240 U 
160 U 240 U 

1.6 1.0 1.6 



SITE: WARMINSTER 
CASE NO. 9710-4Om4 
LABORATORY: RMC 

PESTICIDE:PCB SEDIMENT ANALYSES (uQ.Ko) 

CLIENT ID: 6- SEDIMNT 
LAB 10: 8606 ’ 

CRClL 

alpha - BHC 
bela -’ BHC 
dell3 - BHC 
Llflthfle (gamma -BHC) 
Heptachlor 
Aldrin 
Heplachlor epoxlde 
Endosllfan I 

. Dleldrln 
2 4.4’-DDE 

Endrln 
Er)dosllran II 
4,4’-ODD 
Endosulfan sulfate 
4.4’-DOT 
MelhokycHor 

Endrln ketone 
Clllordant? ’ 
foxaptlene 
Aroclor - t 016 
Arocbr- 1221 
Atoclor - t 232 
Atoclot - 1242 , 
Atoclor - 1248 
Atoclor - 1254 
Aroclor - 1260 

8.0 12 u 
0.0 12 u 
0.0 12 UJ(c) 
0.0 12 u 
8.0 12 UJ(c) 
80 * 12 u 
0.0 12 UJ(c) 
0.0 12 u 
16.0 24 U 
16.0 24 UJ(c) 
16.0 24 U 
16.0 24 U 
16.0 24 UJ(c) 
16.0 24 UJ(c) 
16.0 Rod 
80 120 UJ(c) 
16.0 24 U 
80 120 u 
160 240 U 
80 120 u 
80 120 u 
80 120 u 
80 120 u 
80 120 u 
160 240 u 
160 240 U 

. . 

bA 

L 

! 

---.--____- 

Armlysls Faclor: 1.6 





SITE: WARMINSTER NAVAL BASE 

Seftiment Pesticide Organic8 Analysis (us/kg) 

Sample No.: 
Lab Sample IO: 

alpha-BHC 
beta-B% 
delta-BHC 
gamma-BHC (Lindane) 
Heptachtor 
Aldrln 
Heptachlor epoxlde 
Endotulfan t 
Dieldrln 
4.4’.DDE 
Endrln 
Endosulfan II 
4,4’-ODD 
Endoaullan oullalo 
4,4’-DOT 
Methoxychlor 
Endrin ketone 
Endrln aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-122i 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroolor-1260 

W-SD-01 W-SD-02 W-SD-03 W-SD-04 
920328-03 02032894 920328-05 9203288 . 

2.3 U 
2.3 U 
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 
4.4 u 
4.4 u 
4.4 u 
23 U 

4.4 u 
4.4 u 
2.3 U 
2.3 U 

230 U 
44 u 
89 u 
44 u 
44 u 
44 u 
44 u 
44 u 

2 1.9 U 
2 1.9 u 
2 1.9 u 
2 . 1.9 u 
2 1.9 u 
2 1.9 u 
2 1.0 u 
2 1.9 u 

3.8 3.7 u 
3.8 3.7 u 
3.8 3.7 u 
3.8 3.7 u 
3.8 3.7 u 
3.8 3.7 u 
3.8 3.7 u 
20 19 u 

3.8 3.7 u 
3.8 3.7 u 

2 1.9 u 
2 1.9 u 

200 180 u 
38 37 u 
76 74 u 
38 37 u 
38 37 u 
38 37 u 
38 37 u 
38 37 u 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.2 U 
4.2 u 
4.2 U 
4.2 u 
4.2 U 
4.2 U 
4.2 U 
22 u 

4.2 U 
4.2 U 
2.2 u 
2.2 u 

220 u 
42 U 
86 U 
42 U 
42 U 
42 u 
42 U 
42 U 



SITE: WARMINSTER NAVAL BASE 

Surlace Water Pesticide qrganica Analyals (u g/L) 

Sample No.: W-SW-01 W-SW-02 W-SW-03 W-SW-04 
Lab Sample ID: 020328-08 020328-10 020328-12 020328-14 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Undane) 
Heptachlor 
Aldrln 
Heptachlor epoxide 
Endoslvlfah 1 
Dieldrin. 
4,4%-DDE” 
Endrln 
fndosulfan II 
4,4’-ODD 
Endosulfan sulfate 
4,4’-DOT ’ 
Methorychlor 
Endrin ‘k&tone 
Endiln ildehyde 
alphwChl6rdhne 
gamma-Chlordane 
Toxaphene ’ 
Aroctor-1018 
Aroclor-122i 
Aroctor-1232 
Aroclor-‘l24ti 
Aroctor-1248 
ArocloM254 
AMdi-ii89 
a.,, ,. 1.8 * 

0.05 u 
0.05 u 
0.05 u 
0.06 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1 u 
PU 
1 u 
1 u 
1 u 
1 u 
1 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 
1 u 
1 u 
1 u 
1 u 
1 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 

:i 
1 u 
1 u 
1 u 
1 u 
1 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2u 
1 u 
1 u 
1 u 
1 u 
1 u 





CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SD-C2 
LABORATORY ID: 950005- 02 

TCL PESTICIDE/PC6 SOILS (UG/KG) 

ANALYTE CRQL MDL 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,41.-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DOD 
ENDOSULFAN SULFATE 
4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLOADANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

%*i 
2:5 
2.5 

9:X 

::: 

t *t 
4:fl 
4.8 
4.8 
4.8 
4.0 
25 
4.8 
4.8 
2.5 

2’;: 

ff 

44: 

it 
40 

:, .:;c. : ,,‘, 
I :, 

‘-I .T 1 
.._. .,1 -12. ._ ,. 

% SOLIDS: 69.0 
DILUTION FACTOR: 1.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE 

ALPHA-BHC 
BETA- BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
AL0 RIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DOD 
ENDOSULFAN SULFATE 
4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLDR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- 1254 
AROCLOR- 1260 

MDL 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

I:X 

;.x 
1:o 
1.0 

i:: 

1-i 
0.50 
0.50 

57 

:: 

1: 

:1 
11 

DILUTION FACTOR: 
% SOLIDS: 

v@.-r Jw 
W-&D-&O W-SD-C* W-SD-C9 
950005- 27 950005- 22 950005- 23 

2.8 U 
2.8 u 
2.8 u 
2.8 U 
2.8 U 
2.8 U 
2.8 IJ 
2.8 U 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u. 

“;;t i 
5.4 u 
5.4 u 
2.8 U 
2.8 U 

280 u 
54 u 

110 u 
54 u 
54 u 
54 u 

GD 
54 u 

2.8 U 
2.8 U 
2.8 u 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
5.4 u 
5.4 u 
5.4 u 

“5.44 ii 
5:4 u 
5.4 u 
28 U 
5.4 u 
5.4 u 
2.8 U 
2.8 U 

280 U 
54 u 

110 u 
54 u 
54 u ii iJ ab 
54 u 

_ .: _.. 

2.4 U 
2.4 U 
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 
4.7 u 
4 u ccb 
i4 u :. 
4.7 u 
4.7 u 
2.4 U 
2.4 U 

240 U 
47 u 
96 U 
47 u 
47 u 
47 u 
47 IJ 
47 u 

61:: 
1.0 1.0 

61.0 69.0 





CT0 116, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION : 

CLIENT ID: 
LABORATORY ID: 

W-MW-HbJ&# W-RB-1222 ; 
941106-20 941106-22 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE CRQL MDL 

I 
I 

v 

4. 

0.05 

0.05 

d i 

’ 0.05 u 
0.05 u 
0.05 u: 
0.05 u 
0.05 u 
0.05 u.. 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 
0.05 u 
0.05 u 

?“o uu 
2:o u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

ALPHA-BHC 
BETA- BHC 
DELTA-BHC 
GAMMA-BHC (LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DOD 
ENDOSULFAN SULFATE 
4,4’-DOT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA-CHLORDANE 
GAMMA-CHLORDANE 
TOXAPHENE 
AROCLOR-1016 
AROCLOR- 1221 
AROCLOR- 1232 
AROCLOR- 1242 
AROCLOR- 1248 
AROCLOR- I254 
AROCLOR- 1260 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

fi1 
0:1 

i.1 
0:1 
0.1 
0.5 
0.1 

0:: 
0:05 

5 

2 

1 

0.01 0.05 UL 
0.01 0.05 UL 
0.01 0.05 UL 
0.01 0.05 UL 
0.01 0.05 UL 
0.01 0.05 UL 
0.01 0.05 UL 
0.01 0.05 UL 
0.02 0.10 UL 
0.02 0.10 UL 
0.02 0.10 UL 
0.02 0.10 UL 
0.02 0.10 UJ 
0.02 0.10 UL 
0.02 0.10 UL 

0.1 I 0.50 UL 
0.02 0.10 UL 
0.02 0.10 UJ 
0.01 0.05 UL 
0.01 0.05 UL 
I .67 5.0 UL 
0.33 ‘1.0 UL 
0.67 2.0 UL 
0.33 1.0 UL 
0.33 1.0 UL 
0.33 1.0 UL 
0.33 1.0 UL 
0.33 1.0 UL 

DILUTION FACTOR 1.0 1.0 







CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: w-ss-04-01 W-SS-04-02 W-SS-04-03 W-SS-04-04 W-SS-04-05 
LABORATORY ID: 950222- 01 950222- 04 950222- 05 950222- 06 950222- 07 

TAL METAL SOILS (MG/KG) 
, 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER s 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 

tk:~M 
THALLIUM’ 
VANADIUM 
ZINC 
CYANIDE 

20 
6 

2: 

:*z 
5dO 

1 

2.: 
10 

ii2 
1.5 
0.1 

50: 
0.5 

1 
500 

1 

x 
1 

1.3 
5 

00.: 
0:1 
0.3 
10 

i:: 

x-z 
0:2 
10 

0% 
b,9 
10 

22 
io 

ia: 
0:3 

1 

11600 
4.5 u 
4.5 L 

45.6 
0.76 
0.27 UL 
1010 
20.6 

6.7 L 
10.7 

21000 

269$: 
164 

0.05 u 
10.1 B 
651 
0.36 UL 
0.36 U 
56.2 
0.45 UL 
32.7 
34.6 

1.2 u 

11400 
4.0 u 
4.0 L 
116 

0.63 
0.24 UL 

10200 
17.7 
7.0 

18.9 
18100 

30.2 
4450 

474 
0.21 
15.0 
929 

0.32 UL 
0.32 U 
128 

0.40 UL 
35.3 
64.6 

1.2 u 

11800 
4.1 u 
3.9 L 

45.5 
0.77 
0.25 UL 
1670 
15.7 

1i.i 
18960 

15.1 
2330 

367 
0.06 U 
10.8 
823 

0.33 UL 
0.33 u 
64.4 
0.41 UL 
25.7 
33.8 

1.1 u 

12100 
4.5 u 

6d.l: 
o.is 
0.27 UL 
1170 
17.3 

1:*: 
183dO 

15.1 
2040 

499 
0.05 u 

9.3 B 
686 

0.36 UL 
0.36 U 
109 

0.45 UL 
25.7 
31.3 

1.1 u 

10200 
4.3 u 
2.2 L 

25.6 
0.57 
0.26 UL 
1350 
16.6 
8.2 

53.3 
16200 

2;: 
245 
0.05 u 
12.3 
206 
0.34 UL 
0.34 u 
68.6 
0.43 UL 
23.3 
16.0 

1.1 u 

*. ’ .- :7 

I: :.:j; 

% SOLIDS: 79.6 85.2 81.1 82.9 80.0 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SS-04-20 W-SS-04-06 W-SS-04-07 W-SS-04-08 W-SS-04-09 
LABORATORY ID: 950222- 08 950222- 09 950222- 10 950222- 11 950222- 12 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM’ 
VANADIUM 
ZINC 
CYANIDE 

20 
6 
1 

6 

5% 
1 

2.: 
10 

%I 

ii*: 
‘4 

500 
0.5 

1 
500 

: 
2 
1 

1.3 

0.: 

8*1 
0:3 

d”5 
0:3 
0.2 

if: 
i0 

0:: 
b.9 

d: 
0:4 
10 

8.: 
0:3 

1 

6500 
4.5 u 
1.9 L 

23.9 
0.46 
0.27 UL 
1050 
15.5 

4i.i 
142dO 

1;: 
248 
0.05 u 
10.2 
200 

0.36 UL 
0.36 U 
63.1 
0.45 UL 
21.2 
14.6 

1.1 u 

11000 
5.4 u 
3.8 L 

57.6 
0.76 
0.32 UL 
989 
14.6 
5.7 L 

17.8 
17300 

20.1 
1770 

140 
0.06 U 
10.2 B 
668 

0.43 UL 
0.43 u 
59.5 
0.54 UL 
23.8 
50.1 

1.2 u 

9360 
4.7 u 
3.4 L 

62.7 
0.67 
0.28 UL 
728 
18.9 

lZ.45 
18160 

229.i!! 
163 

0.05 u 
10.9 
711 

0.38 UL 
0.38 U 
74.7 
0.47 UL 
28.8 
27.3 

1.2 u 

12000 
5.0 u 
4.6 L. 

69.1 
0.98 
0.30 UL 
617 

21.9 

1i.i 
233dO 

11.4 
2580 

147 
0.06 U 
10.5 ’ 
977 

0.40 UL 
0.40 u 
91.1 
0.50 UL 
32.2 
28.5 

1.2 u 

13100 
4.2 U 
3.8 L 

46.7 
0.64 
0.46 B 
674 
22.7 

ssodo 57.: 

21.3 
2300 

201 
0.06 U 
12.0 
853 

0.34 UL 
0.34 u 
55.9 
0.42 UL 
28.2 
60.5 

1.2 u 

% SOLIDS: 88.2 75.6 80.4 83.1 81.9 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCiUM 
CHROMIUM 
COBALT 
COPPER, 
lAOhi 
LEAD : 
MAGNESIUM 
MANGANESE 

k%ERY 
POTASSlljM 
ggw 

SODlUti 
THALLIUM’ 
VANADJU$l 
ZINC’ 
CYANIDE 

20 
6 

2: 
0.5 

tK!i 
1 

2.55 
10 

e% 

A*;: 
‘4 

500 
0.5 

1 
500 

1 

i 
1 

1.3 
5 

2: 
0:1 
0.3 

d.“s 

8.: 
0:s 
0.2 
10 

0% 
il.9 
10 

2 
ld 

E 
0:3 

1 

w-ss-04-10 W-SS-04-21 
950222- 13 950222- 14 

12300 
4.8 U 
4.5 L 

77.5 

0’;: UL 
ldl0 
20.1 

x *t 
220do 

18.3 
2230 

545 
0.05 u 
12.0 
1040 
0.38 UL 
0.38 U 
61.1 
0.48 UL 
28.2 
45.0 

1.1 u 

11400 
4.5 u 

8::: 

0.2; UL 
3ioo 
17.7 

t-S 
19660 

17.7 
3360 

794 
0.05 u 
11.8 
861 

0.36 UL 
0.36 U 
57.3 
0.45 UL 
26.6 
61.4 

1.1 u 

w-ss-04- 11 
950222- 15 

11000 
4.6 U 
4.7 

58.1 
0.82 
0.28 UL 
1080 
15.9 

t*i 
186dO 

20.1 
1890 
229 
0.05 u 

9.6 B 
617 

0.41 J 
0.37 u 
74.9 
0.46 UL 
25.0 
34.9 

1.2 u 

w-ss-04- 12 w-ss-04- 13 
950222- 18 950222- 19 

9390 
4.3 u 
2.9 L 

62.3 
0.78 
0.26 UL 
874 
16.6 

1t.t 
17odo 

2384: 
291 
0.05 u 

9.0 B 
813 

0.34 UL 
0.34 u 
60.8 
0.43 UL 
22.3 
25.3 

1.2 u 

10500 
4.9 u 
3.6 L 

63.8 
0.71 
0.30 UL 
1080 
19.2 
6.5 L 

11.6 
21700 

12.7 
1750 
594 

0.05 u 
7.8 B 

539 
0.39 UL 
0.39 u 
98.2 
0.49 UL 
28.9 
24.5 

1.1 u 

% SOLIDS: 82.0 82.7 81.5 84.1 82.6 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

i$J~~NouNvM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIU;51 
SILVER 
SODIUM 
THALLIUM’ 
VANADIUM 
ZINC 
CYANIDE 

20 
6 
1 

CE 

5:; 
1 

2.55 
10 

5odo3 

ik: 
‘4 

500 
0.5 

SO:, 

i 
2 
1 

1.3 
5 

ii*: 
0:1 
0.3 
10 
i.3” 
0:2 

i-x 
1’0 

0:: 
il.9 

d: 
0:4 
10 

00.5 
0:3 

1 

w-ss-04- 14 
950222- 20 

11200 
5.0 u 
3.7 L 

74.1 

0’;: UL 
1 is0 
20.0 

196.: 
21160 

12.9 
2560 . 

311 
0.05 u 
11.1 

1230 
0.40 UL 
0.40 u 
83.5 
0.50 UL 
26.9 
26.9 

1.1 u 

. 

,% s,quos: 85.0 



CT0 159, NAWCWARMINSTER,WARMINSTER,PENNSYLVANlA 
CEIMIC CORPORATION 

CLIENT ID: W-SS-04-15 W-SS-04-16 W-SS-04-17 W-SS-04-18 
LABORATORY ID: 951222-21 951222-22 951222-23 951222-24 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COB,ALl’ 
COPPER 
IRON .’ 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

i ., 

20.0 
6.0 

2::: 

2 
5do 
1.0 

x4 
1o:o 

5%: 

A:: 

26: 
0.5 
1.0 

500 
1.0 

28 
1:o 

1.3 

0.: 

x-i 
0:3 
10 

i:: 

it: 
0:2 
10 

0:: 
il.9 
10 

2 
io 

x*; 
0:s 

1 

11800 
4.9 u 
2.7 L 

99.6 

0;: UL 
2i70 
19.3 
12.5 
6.5 L 

25400 
16.9 

3530 
1090 
0.05 u 
15.6 

2580 
0.39 UL 
0.39 u 
114 

0.49 UL 
22.0 
41.0 L 

1.2 u 

8460 
4.9 u 
5.1 L 

80.5 
0.73 
0.30 UL 
846 
17.9 

1K 
217CiO 

2;: 
201 

0.05 u 
12.3 
647 

0.39 UL 
0.39 u 
67.8 
0.49 UL 
27.8 
26.4 L 

1.1 u 

12100 
4.5 u 
3.2 L 

92.5 
0.99 
0.27 UL 
1140 
23.1 

lf$ 
23360 

21.4 
2640 

245 
0.06 U 
13.5 

1420 
0.36 UL 
0.36 U 
113 

0.45 UL 
30.1 
34.3 L 

1.2 u 

12000 

if 
80:2 
0.84 
0.28 
981 
19.2 

1T.t 
23060 

2% 
440 

0.05 
11.2 
1120 
0.37 
0.37 
81.2 
0.46 
26.0 
26.2 

1.2 

U 
L 

UL 

, 
U 

UL 
U 

UL 

: 

% SOLIDS: 80.8 83.1 79.7 81.5 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0412 
LABORATORY ID: 951222-30 

TAL METAL WATER3 (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 200 13.0 13.0. u 
ANTIMONY 60 50.0 50.0 u 
ARSENIC 2:: 2.0 2.0 UL 
BARIUM 1.7 B 
BERYLLIUM 5 

l:X 
1.0 u 

CADMIUM 500: l?i: 3.0 UL 
CALCIUM 102 B 
CHROMIUM 10 5.0 5.0 UL 
COBALT 

ii! 2:: 
3.0 u 

COPPER 2.0 u 
IRON 100 22.2 B 
LEAD 
MAGNESIUM 50030 

E 
IdO 

2.0 u 
100 u 

MANGANESE 15 1.0 1.0 u 
MERCURY 0.2 0.1 0.13 u 
NICKEL 40 9.0 u 
POTASSIUM 5000 

ii: 
100 u 

SELENIUM 1; 40 
4’0 

’ 4.0 UL 
SILVER 6.2 K 
SODIUM 5000 IdO 274 B 
THALLIUM 
VANADIUM ii 2”i 

5.0 UL 

ZINC 20 3:o 
2.0 u 

10.1 B 
CYANIDE 10 10.0 10.0 u 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
gg.JJ 

CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCiJRY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUti 
VANADIUM 
ZINC 
CYANIDE 

CRDL 

200 
60 

2:: 
5 

500: 
10 

SE 
100 

,500: 

cl: 

50:: 
5 

50:: 
10 

:: 
10 

W-RB-0410 
950222- 02 

I.. 

13.0 u 
50.0 u 

2.0 UL 
4.4 B 
1.0 u 
3.0 UL 
114 B 
5.0 UL 
3.7 B 
2.0 u 

64.6 B 
2.0 u 
100 u 
1.7 B 

0.13 u 
9.0 u 
100 LJ 
4.0 UL 
8.1 K 

269 B 
5.0 UL 
2.6 B 
6.3 B 

10.0 u 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-BG-01 W-BG-02 W-BG-03 W-BG-04 W-BG-05 
LABORATORY ID: 950238- 01 950238- 02 950238- 03 950238- 04 950238- 05 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON, 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM , 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

40 
12 
2 

40 
1 

100: 
2 

10 

2: 

1ood: 
3 

0.1 

lOOB0 

: 
1000 

1: 
4 
1 

3:: 
:*i 
0:2 

X:i 

ii:: 

ii:: 
0.4 

if: 
0.65 

1.8 
12.6 

E 
2:6 
1.0 

tt 
1:o 

14900 
6.3 UR 
5.6 

61.8 
0.88 
0.57 u 
877 

20.9 

i’i K 
22400 

13.2 
2380 

352 
0.05 u 
13.4 K 
816 

0.76 UR 
0.76 UR 
59.2 B 
0.95 u 
32.3 
31.5 

1.2 u 

14600 
6.4 UR 

3z 
0.64 
0.58 U 
684 

21.4 
8.9 

11.5 K 
23600 

10.0 
2490 

305 
0.05 u 
13.1 K 
795 
0.77 UR 
0.77 UR 
52.9 B 
0.96 U 
35.8 
31.9 

1.2 u 

15000 
7.2 UR 
4.4 L 

38.1 
0.72 
0.65 U 
508 
19.4 
9.3 

11.5 K 
22000 

22; 
310 

0.05 u 
12.8 K 
963 
0.87 UR 
0.87 UR 
66.9 B 

1.1 u 
36.3 
30.8 

1.2 u 

16800 
7.5 UR 
5.1 

45.0 
0.76 
0.68 u 
532 

23.3 
10.8 
11.8 K 

25600 
10.3 

3050 
377 

0.05 Q 
14.4 K 

1250 
0.90 UR 
0.90 UR 
70.0 B 

1.1 UL 
40.1 
33.8 

1.2 u 

13200 
6.7 UR 
5.2 

37.2 
0.69 
0.60 U 
603 
18.1 

1;‘: K 
209do 

259d: 
217 
0.05 u 
11.6 B 
921 

0.81 UR 
0.81 UR 
52.7 B 

1.0 u 
30.4 

28.8 1.2 u 

% SOLIDS: 82.4 81.8 82.1 81.9 82.7 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-BG-06 W-BG-07 W-BG-08 W-BG-09 
LABORATORY ID: 950238- 06 950238- 07 950238- 08 950238- 09 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 1 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE ’ 

40 
12 
2 

40 
1 

100; 

102 

2: 

lcz 

0.7 
8 

1000 

: 
1000 

120 
4 
1 

62.: 
0:4 

o”*z 
0:6 
0.8 
1 .o 

E 
0.6 
0.4 
0.2 
0.2 

0.05 
1.8 

12.6 

i:: 
2.6 
1.0 

i:: 
1.0 

17600 
6.8 UR 
7.2 

48.1 
0.82 
0.62 U 
553 

27.0 
10.7 
11.5 K 

28800 
11.3 

3080 
319 

0.05 u 
14.7 K 

1240 
0.82 UR 
0.82 UR 
60.6 I3 

1.0 UL 
42.8 
35.3 

1.2 u 

17900 
7.6 UR 

K 

0:; u 
i60 

22.6 

1% K 
21960 

11.3 
2670 

573 
0.06 U 
15.0 K 
839 

0.93 UR 
0.93 UR 
58.6 B 

1.2 u 
38.0 
50.2 

1.2 u 

14000 
6.4 UR 
4.2 L 

76.2 
0.83 
0.59 u 
972 
15.8 
6.6 

10.1 K 
15300 

11.8 
1810 
338 

0.06 B 
11.5 B 
516 

0.78 UR 
0.78 UR 
53.1 B 
0.98 U 
24.5 
25.6 

1.2 u 

16700 
6.7 UR 
3.7 L 

34.1 
0.68 
0.61 U 
1020 
20.2 

7.1 
7.9 K 

20000 

19”;: 
132 

0.06 lJ 
10.7 I3 
681 

0.81 UR 
0.81 UR 
63.2 B 

1.0 u 
31.6 
19.6 

1.2 w 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

CRDL 

40 
12 

4: 
1 

100: 

lf 

2: 

l&~ 

0.; 

100: 
1 

100: 

1: 
4 
1 

IDL 

W-BG-09 ' W-BG-10 
950254-02 950254-03 

i:: 

8:: 

ifi 
0:s 
1.0 

8:f 

Xi 

x.x 
0.d9 

1.8 
12.6 

oO.t 
2:6 
1.0 

xi 
1:o 

11200 

ii-34 
37:3 
0.84 
0.49 
1070 
12.0 
6.2 

15lz 

25% 
185 

0.06 

/ ;i; 
0.65 
0.65 
57.9 
0.81 
18.1 
20.2 

: 1.1 

UL 

U 

U 

UL 

13100 
5.6 U 
6.0 

77.4 

0.:; UL 
1100 
14.0 
8.9 

22.7 
19100 

19.0 
2480 

414 
0.06 UL 

l&i 
0.68 u 
0.68 UL 
64.7 6 
0.86 u 
21.3 
33.0 

1.1 u 

% SOLIDS: 84.7 84.1 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0414 
LABORATORY ID: 950238- 10 

TAL METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT , 
COPPER 
IRON t 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

THALLIUM’ SODIUM 
VANADIUM 
ZINC 
CYANIDE 

CRDL IDL 

200 13.0 
60 33.0 

2:: 2.0 
1.0 

5 
i:: 

500: 
iti 

io” 3:o 

1:x 3.: 
2'0 

500: 1’0 

d.i 
1:o 

40 :?I 
5000 63:0 

5 4.0 
4.0 

50:: 10 13.0 5.0 
50 2.0 
20 3.0 
10 10.0 

16.6 B 
33.0 UJ 
2.0 UL 
1.0 u 
1.0 u 
3.0 u 
116 B 
5.0 u 
3.0 u 
2.0 u 

17.6 B 
2.0 UL 

14.5 B 
1.0 u 

0.11 u 
9.0 u 
108 B 
4.0 UJ 
4.0 UR 

233 B 
5.0 u 
2.0 u 
3.8 B 

10.0 u 

:,. 

: .: _’ 
:,I 

‘, _‘I? 

,’ 

,. 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

W-RB-0421 
950254- 11 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 200 
ANTIMONY 60 i3” 
ARSENIC ’ 
BARIUM 

2:: 2 

BERYLLIUM 1 
CADMIUM x 
CALCIUM 5000 4” 
CHROMIUM 10 
COBALT 3” 
COPPER ii 2 
IRON 100 
LEAD I 
MAGNESIUM 500: 13 
MANGANESE 
MERCURY dX 0: 
NICKEL 40 ‘9 
POTASSIUM 5000 63 
SELENIUM 
SILVER 105 4 
SODIUM 5000 13 
THALLIUM 10 
VANADIUM 2” 
ZINC :: 
CYANIDE 10 1: 

80.9 B 
37.3 B 

2.0 u 
2.3 B 
1.0 u 
3.0 u 

94.8 B 
5.0 u 
3.0 u 
2.5 B 

38.8 B 
2.0 u 

46.3 B 
2.2 B 

0.13 u 
9.0 u 
161 B 
4.0 u 
4.0 u 
305 B 
5.0 u 
2.4 B 
3.0 u 

10.0 u 

. 

, 





CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALYTE 

%iz%IY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM’ 
VANADIUM 
ZINC 
CYANIDE 

CRDL 

20 
6 

2: 

i-z 
560 

1 

2.55 

2 
500 
A.7 

‘4 
500 
0.5 

1 
500 

: 
2 
1 

IDL 

1.3 

tx 
0:1 
0.1 

:.9 
0:5 
0.3 
0.2 
0.3 
0.2 
1.3 

0:: 
il.9 
6.3 

8:: 

ii:: 

i*f 
1:o 

W-SB-04-01 
950237- 02 

9960 
2.9 u 

?iS 

0’;: B 
lb90 
17.6 

;*A 
13660 

31.2 
2350 

148 
0.06 B 
11.7 
1170 
0.36 U 
0.36 UL 
75.1 B 
0.45 u 
20.1 
54.8 

1.4 u 

W-SB-04-02 
950237- 03 

*. 

11100 
3.0 u 
2.8 L 

99.1 

:‘: B 
lsio 
20.5 

1zt 
163dO 

85.7 
3700 

261 
0.05 UL 
13.0 
1670 
0.36 U 
0.36 UL 
93.7 6 
0.45 u 
20.9 
71.0 

1.3 u 

W-SB-04-03 W-SB-04-04 W-SB-04-05 
950237- 06 950237- 07 950237- 10 

9770 
2.8 U 
3.0 L 

72.7 
0.78 
0.38 6 
797 
17.1 

15-i 
1 sscio 

22.0 
2080 

231 
0.06 UL 
11.0 
770 

0.35 u 
0.35 UL 
79.8 B 
0.43 u 
25.3 
44.3 

1.4 u 

. 

7940 
3.3 u 
2.5 L 

60.9 
0.69 

1.1 0 
716 
15.6 

1z 
170do 

25.5 
1610 
326 

0.06 UL 

74dx 
0.47 K 
0.54 L 
88.2 6 
0.50 u 
19.9 
68.6 

1.6 U 

12100 
2.9 u 
3.8 L 

72.5 
0.84 
0.26 U 
855 
19.9 

1z 
192do 

11.1 
1990 
415 

0.06 UL 

iti 
0.35 u 
0.35 UL 
85.7 B 
0.44 u 
28.5 
31.6 

1.2 u 

% SOLIDS: 69.2 74.5 72.0 62.6 -81.9 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04-06 W-SB-04-30 W-SB-04-31 
LABORATORY ID: 950237- 11 950237- 12 950237- 13 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

%%2 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER / 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

k!iRkYRY 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM’ 
VANADIUM 
ZINC 
CYANIDE 

20 
6 
1 

iii 

5% 
1 

2.55 
10 

2: 

ii: 
‘4 

500 
0.5 

1 
500 

1 

: 
1 

6740 
2.6 U 

5i.i 
O.i6 
0.24 U 
472 
17.0 

9250 ;*i 

l&i 
91.8 
0.06 UL 

5.8 K 
431 

0.32 U 
0.32 UL 
61.6 B 
0.40 u 
20.8 
18.1 

1.2 u 

8390 
2.8 U 
2.4 L 

69.9 
0.54 
0.25 U 
816 
17.5 

t:; 
12900 . 

226$: 
184 

0.50 6 
9.4 
587 

0.34 u 
0.34 UL 
71.6 6 
0.42 U 
25.4 
24.4 

1.2 u 

9880 
2.7 U 
3.8 L 

71.9 
0.75 
0.75 6 
1720 
19.4 

197.56 
21366 

21.0 
2320 

937 
0.05 UL 
20.1 
621 

0.33 u 
0.33 UL 
89.9 B 
0.41 u 
27.4 
54.5 

1.2 u 

% SOLIDS: 81.4 79.8 81.1 



:. 
.c 

CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANiA 
CEIMIC CORPORA1’lOhJ 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALYTE 

2fEiK 

tKr 
BERYLLIUM 
CADMIUM 
CALCIUM 
g;;tir;lJM 

COPPER 

zPDE 
LEAD 
MAGNESlUM 

~~~~:~sE 
NlCKEi ,’ 

EGi%iM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC / 

100 

SoOi 

2.: 

50403 
5 

502 
10 
50 
20 

IOL 

ii 
3 

0.1 

,030 

f 

1: 

% 
100 

0.: 

10X 
4 

10X 
5 

5” 

W-SB-04-07 
950255-02 

1 s300 
6.4 u 
3.5 

52.9 
0.63 0 
0.58 u 
433 B 
22.7 

6.7 B 
8.4 
1.1 u 

‘Tt 
2OiO 
91.4 
0.06 U 

ti; 0 
0.77 u 
0.77 u 
62.9 B 
0.96 u 
35.8 
52.6 

7030 
83 u 

7E 
0.i2 B 

%? ii 
21.4 

8.1 8 
21.0 

1.6 u 
90700 

28.3 
1970 

5 
21:1 
594 8 
1.0 u 
2.8 B 

7:.x t 
16:s 
80.7 

;i:- , . . 

W-SB-04-09 
950255-04 

10100 

it: u 
6iO 

0’;s 8 
,470 
16.6 

2% 
1:2 u 

19100 
11.3 

2540 
639 
0.05 u 
q2.7 
966 

0.73 u 

0;:: :: 
0.92 U 

2jr;i 

8580 
8.3 u 

$I 

0:sr u 
1250 
12.6 
7.3 B 

44.9 
1.1 u 

‘3E 
astio 

363 
0,05 u 

ll”sX 
0.76 u 
0.76 U 
125 B 

0.96 U 
20.1 
30.5 

95 SOLIDS: 76.7 59.0 80.2 83.0 



,, 
:: 

,ii 

._A 

CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04-11 W-SB-04-12 W-SB-04-13 W-SB-04-14 W-SB-04-15 
LABORATORY ID: 950261-02 950261-03 950261-04 950261- 05 950261-06 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHflO,MlUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODlilM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

40 
12 
2 

40 

i 
1000 

If 

2: 

10% 

0.: 
8 

1000 
1 

100’0 

102 
4 
1 

7770 J 
6.3 UL 

li’: J 
1.8 K 

0.57 UL 
1460 
23.3 

6.4 B 
11.0 K 

20100 
7.6 J 

2600 
192 

0.06 U 
11.3 B 
530 

0.76 UJ 
0.76 UR 
96.4 6 
0.95 UL 
33.8 J 
26.1 

1.1 u 

8940 J 
5.9 UL 

;b;: J 
1.8 K 

0.54 UL 
1470 
21.3 

1E 
191do 

7.3 J 
2810 

326 
0.05 u 
12.5 6 
727 

0.72 UJ 
0.72 UR 
89.9 6 
0.89 UL 
30.2 J 
29.8 

1.2 u 

10600 J 9960 J 
5.9 UL 6.1 UL 

3:‘: J 
O.iS K 

4i.y J 
O.iO K 

0.53 UL 0.56 UL 
1190 1830 
15.8 11.3 
5.0 6 10.5 

54.5 61.5 
13000 11600 

6.1 J 5.1 J 
2040 2370 

135 433 
0.06 U 0.06 U 
10.1 B 10.3 6 
287 219 

0.71 UJ 0.74 UJ 
0.71 UR 0.74 UR 
81.1 6 67.3 B 
0.89 UL 0.93 UL 
30.9 J 18.8 J 
18.3 16.3 
1.2 u 1.1 u 

11400 

i-3’ 
48:6 
0.87 
0.47 

2050 
13.8 

2i.i 
154do 

17.8 
1980 
455 
0.0s 
12.1 
655 

0.63 
q’.63 
68.4 
0.78 
29.1 
33.3 

1.1 

J 
UL 

J 

UKL 

J 

B 

:;: 

!L 
J 

U 

% SOLIDS: 83.1 81.6 81.3 81.5 91.2 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

u SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

CRDL IDL 

40 
12 
2 

40 

: 
1000 

1: 

2: 

IcfE 

0.7 

100: 
1 

roof 

IX 
4 
I 

2.6 

::t 

8:: 

xi 
1:o 

ifi 
0:s 

2":: 

0% 
i.6 

12.6 

2 
2:6 
1.0 

:.t 
1:o 

W-SB-04-16 W-SB-04-17 W-SB-04-18 
950261-07 950261-08 950261-09 

13600 J 
6.6 UL 
3.3 

56.3 J 
0.99 K 
0.60 UL 

2440 
15.4 
13.6 
35.6 

18800 
22.7 J 

2280 
676 

0.06 
11.5 B 
851 

0.81 UJ 
0.81 UR 
82.9 B 

1.0 UL 
33.0 J 
35.3 

1.1 u 

13500 J 
5.9 UL 

6:': J 
I:1 K 

0.54 UL 
788 
17.1 

tt K 
19860 

13.2 J 
1890 
487 

0.06 U 
8.7 I3 

608 
0.72 UJ 
0.72 UR 
54.8 B 
0.90 UL 
30.7 J 
30.1 

1.1 u 

14500 J 
6.0 UL 
5.1 

58.2 J 
1.0 K 

0.54 UL 
684 
19.5 

t-i K 
2lSdO 

12.4 J 
2070 

411 
0.06 U 

9.5 B 
693 

0.72 UJ 
0.72 UR 
54.9 B 
0.90 UL 
33.1 .J 
29.7 

1.2 u 

% SOLIDS: 78.8 81.7 81.4 



_. , :: 
‘2x 

CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SB-04- 
LABORATORY ID: 950266-02 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

40 
12 f3:: 8790 

U 5.6 U 
2 

40 ii2 637-f 

: 
0:2 Oi4 K 
0.6 UKL 0.51 UL 

1000 0.8 828 

1: O? 
25.0 

2: ::t 
17360 It; 

1ood: i:: 2:: 

0.: 0% 
116 

U 0.05 u 

100: 1::: 
B 9.0 I3 

494 
1 0.8 UL 0.68 UL 

100’0 
0.8 U 0.68 u 
2.6 

1: ii:: 
FiL 

80.3 B 
0.85 UL 
29.6 

4 0.6 23.7 
1 1.0 U 1.1 u 

, 
% SOLIDS: 82.6 81.4 83.9 82.0 77.4 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESlUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

12000 

6"Y 
34:6 
0.67 
0.54 
240 
23.0 

I;*: 
237CiO 

22% 
335 
0.06 

7";: 
0.72 
0.72 
76.5 
0.90 
35.1 
24.8 

1.2 

14300 
5.9 u 
6.0 

42.0 
0.75 K 
0.54 UL 
315 
23.5 

109.74 
258dO 

11.9 
2380 

343 
0.05 u 
12.1 I3 
855 

0.72 UL 
0.72 UL 
57.1 I3 
0.90 UL 
37.9 
30.0 

1.2 u 

7370 
5.9 u 

5f.Z 
O.i7 K 
0.54 UL 
745 
13.2 

Iti 
133do. 

ITi! 
370 
0.06 U 

7.2 B 
396 

x.3: iL 
74.8 B 
0.90 UL 
22.6 
15.1 

1.2 u 

10200 
6.3 U 
3.9 

71.3 
0.79 K 

154.: 
19.1 

IE 
167dO 

19.2 
2040 

318 1 
0.06 U 

9.0 I3 
451 

0.77 UL 
0.77 u 
95.6 B 
0.96 UL 
30.9 
51.6 

1.2 u 

19 W-SB-04-20 W-S&04-21 W-S&04-22 W-S&04-23 
950266-03 950266-04 950266-05 950286-06 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

CRDL IDL 

40 
12 
2 

40 
1 

lOOtI 

1: 
2: 

lcz 

0.:: 
8 

1000 
1 

100: 

lo’ 
4 
1 

ii 
i.2 
0:2 
0.6 
0.8 

A:: 
0.4 
0.6 

iti 
,012 
0.05 

1.8 
12.6 
0.8 

2”:: 

A.: 
0:s 
1 .o 

W-SB-04-24 W-S&04-32 
950266- 07 950266- 08 

11900 
6.3 U 
5.3 

65.6 
0.84 K 
0.57 UL 
1100 
21.3 

2 
21360 

15.6 
2090 

336 
0.06 U 
10.3 B 
592 

0.76 UL 
0.76 U 
104 B 

0.95 UL 
33.9 
33.6 

1.2 u 

10100 
6.0 U 

62.; 
O.i3 K 
0.55 UL 
1190 
18.3 

E 
202do 

14.6 
1780 
348 

0.06 U 
8.6 B 

433 
0.73 UL 
0.73 u 
88.9 B 
0.91 UL 
29.5 
29.0 

1.1 u 
I 

% SOLIDS: 80.9 80.9 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0425 
LABORATORY ID: 950266- 10 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

200 
60 

2:: 
5 

50050 
IO 

ii 
100 

500: 
15 

0.2 
40 

5000 

Ii 
5000 

IO 

;: 
IO 

ii 
2 

: 
3 

2 

i 

3 
13 

0.: 

6: 

:: 
13 

f 
3 

10 

13.0 u 
33.0 u 

2.0 u 
1.5 t3 
1.0 u 
3.0 UL 
106 B 
5.0 u 
3.0 u 
2.0 u 

19.7 B 
2.0 u 

13.0 u 
1.4 B 

0.10 u 
9.0 u 

91.8 
4.0 UL 
4.0 u 

240 B 
5.0 UL 
2.0 u 
5.0 B 

10.0 u 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0417 
LABORATORY ID: 950237- 08 

TAL METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM ’ 
THALLIUM 
VANADIUM 
ZINC 

CRDL IDL 

200 
60 

2:: 

z 
5000 

:: 
25 

1:: 
3 

5000 

6 

5o”oX 

18 
5000 

io” 
20 

13.0 
33.0 
2.0 

:i 
3:o 
4.0 
5.0 

2”i 
1o:o 

;:: 
13.0 

1.0 

ii*:, 
63:0 

4.0 

1::: 

to” 
3:o 

13.0 u 
33.0 u 
2.0 u 
1.0 u 
1.0 u 
3.0 u 

45.1 B 
5.0 UR 
3.0 u 
2.0 u 

10.0 u 
3.0 u 
2.0 u 

13.0 u 
1.1 K 

0.28 L 
9.0 u 

63.0 U 
4.0 u 
4.0 UR 

208 B 
5.0 u 
2.0 u 
3.0 UL 

W-FB-0419 
950237- 14 

13.0 u 
33.0 u 
10.6 
136 
1.0 u 
3.0 u 

22000 
5.0 

E 
1o:o 
362 

12lz 
44.4 
0.13 

9.0 
991 
4.0 
4.0 

18400 
5.0 

8::: 

UR 
U 

u 

U 

UL 
U 





CASE NO. 9710-40004 
LABORATORY: RMC 

AQUEOUS TAL METALS ANALYSES (mgL) 

CLIENT ID: 
LAB ID: 

CHEMICAL CRDL 

Aluminum 
Atilmony 
Arsenic 
Barium 
Beryllium 
Cadmlun 
Calcium 
Chromlum 
Cobalt 
Copper 

n Iron 
Lead 
kbgneslum 
Manganese 
Mercury 
Nickel 
Potassllxn 
Selenlun 
Slher 
Sodlum 
TWlum 
Vanadium 
Zinc 

60 
10 
200 
6 
6 
5000 
10 
60 
26 
100 
3 
6000 
15 
0.2 
40 
6000 
6 
10 
6000 
10 
50 
20 

3-S. WATER 6-S. WATER 6-S. WATER 
8800 8803 8806 

IDL 

1.0 l.OU 
0.01 0.01 u 
0.002 -0.002 u 
0.60 0.60 U 
0.0006 0.0006 U 
0.002 0.004 
0.50 178 
0.002 0.003 B 
0.002 0.002 u 
0.026 0.026 U 
0.10 0.32 0 
0.002 0.002 u 
0.60 8B 
0.10 0.10 u 
0.0002 0.0002 u 
0.01 0.01 u 
0.60 208 
0.002 0.002 u 
0.002 0.002 u 
0.60 0.4 B 
0.002 0.002 u 
0.01 0.01 u 
0.02 0.02 u 

l.OU l.OU 
0.01 u 0.01 u 
0.002 u 0.002 u 
0.6OU 0.60 U 
0.0010 B 0.0006 U 
0.002 0.002 u 
21 B 268 
0.003 B 0.003 B 
0.002 u 0.002 u 
0.026 U 0.026 U 
0.27 B 0.32 B 
0.002 u 0.002 0 
90 140 
0.10 0.10 u 
0.0002 u 0.0002 u 
0.01 u 0.01 u 
1.2B 1.3B 
0.002 u 0.002 u 
0.002 u 0.002 u 
138 9.6 B 
0.002 u 0.002 u 
0.01 u 0.01 u 
0.02 u 0.02 B 



SIE: WARMINSTER 
CASENO. 9710-40004 
LABORATORY: RMC 

AQUEOUS TAL METALS ANALYSES (mQ4J 

CLIENT ID: 
LAB ID: 

CHEMICAL CRDC 

Alutilrbm 
Anllmory 
AiSerjC 

Bar ltrn 
Bfsyllltrm 
Cadmlun 
Calcium 
Chromlum 
COball 
Cc$$ei 
Iron , 
Lead 

Y ik&MlIm 
Menganese . 
Mercury 
Nl,$kel 
Potas+lr 
Silejun 
Silver 
Sc&m 
Tt&lluri~ 
Vr?$&dltim 
ZJnc 

200 
60 
10 
200 
6 
6 
5ooo 
10 
60 
26 
100 
3 
6000 
15 
0.2 
40 

6 
10 
6000 
10 
50 
20 

IDC 

1.0 l.OU 
0.01 0.01 u 
0.002 0.002 u 
0.60 0.60 U 
0.0006 0.0006 U 
0.002 0.002 u 
0.50 0.50 u 
0.002 0.002 u 
0.002 0.002 u 
0.026 0.026 u 
0.10 O.lOU 
0.002 0.002 u 
0.60 O.SOU 
0.10 O.lOU 
0.0002 0.0002 u 
0.01 0.01 u 
0.60 0.9 
0.002 0.002 u 
0.002 0.002 u 
0.60 0.6OU 
0.002 0.002 u 
9.01 0.01 u 
0.02 0.02 u 

NADC -f44. BLANK-69 RINS. BLAt&-66 RINS. BLANK-72 
9236 9270 

1.0 u l.OU 
0.01 u 0.01 u 
0.002 u 0.002 u 
0.60 U 0.60 
0.0006 u 0.0006 U 
0.002 u 0.002 u 
0.50 u 0.50 u 
0.002 u 0.002 u 
0.002 u 0.002 u 
0.026 U 0.026 U 
0.1Ol.J’ O.lOU 
0.002 u 0.002 u 
0.60 U 0.60 U 
O.lOU O.lOU 
0.0002 u 0.0002 u 
0.01 u o.OlU 
0.6OU 0.6OU 
0.002 u 0.002 u 
0.002 u 0.002 u 
O.bOU ‘0.6OU 
0.002 u 0.002 u 
0.01 u 0.01 u 
0.02 u 0.02 u 





DATE: D9/20/92 

PAGE: 26 

SAMPLE ID NUUBER: 

SAMPLE TYPE: 

UNITS: 
-..-.-------.---~ 

ALUHlNUt! 

ANT IMOllY 

ARSENIC 

BARlUM 

BERYLLWH 

CADYIUH 

CALCIUM 

CHROHIUbl 

COBALT 

COPPER 

CYANtOE 

1RON ., 

LEAD 

HAGNESIW 

MANGANESE 

MERCURY 

NICKEL 

POfASSlUM 

SELENIUM 

SlLVER 

SODIUU 

THALLHJM. 

VANADIUM 

ZINC 

b6. 

196.00 B 

49.00 u 

3.00 UL(n) 

43.00 

3.00 8 

3.00 u 

8590.00 

5.00 u 

6.00 U 

4.00 u 

10.00 u 

293.00 

1.60 B 

4150.00 

25.00 

0.20 u 

17.00 u 

1570.00 

5.00 u 

10.00 u 

7050.00 

2.00 u 

9.00 B 

5.00 B 

109.00 8 

49.00 u 

3.00 UL(n) 

39.00 

3.00 B 

3.00 0 

13300.00 

5.00 ll 

6.00 U 

4.00 B 

10.00 u 

239.00 

1.40 B 

6150.00 

36.00 

0.20 u 

17.00 u 

1290.00 

5.00 u 

10.00 u 

7320.00 

2.00 u 

5.00 u 

9.00 8 

165.00 B 

49.00 u 

3.00 UL(n) 

93.00 

3.00 8 

3.00 u 

42000.00 

5.00 u 

6.00 8 

5.00 B 

10.00 u 

186.00 

1.00 B 

137~0.00 

~159.iJo ) 

0.20 u 

18.00 B 

2150.00 

5.00 u 

10.00 u 

42900.00 

2.00 IJ 

6.00 B 

23.00 B 

501.00 B 

49.00 u 

3.00 ULW 

60.00 

3.00 B 

3.00 u 

15900.00 

5.00 u 

6.00 U 

4.00 u 

10.00 u 

630.00 

1.40 B 

6590.00 

83.00 

0.20 u 

17.00 u 

1700.00 

5.00 u 

10.00 u 

9960.00 

2.00 u 

8.00 B 

24.00 B 



n 00’7 

8 00’S 

n 00.2 

OO'OfS6 

n OO'OL 

n 00'S 

00'06tL 

n oo*LL 

n 02'0 

OO’U 

00’02f9 
(d)ln oo’c 

a 00’78 

fJ DO'7 

n 00'9 

r-l 00-s 

00'002sL 

r-l 00’1: 

8 00-f 

00-s 

cum 00-f 

n 00'67 

8 OO'UOL 

8 00'91 

n 00.5 

n 00.2 

oo'oo9s'r 

n oo*oL 

n 00's 

00'02f2 

8 OO'LL 

n 02.0 

00'29L 

00'006sL 

n 00-L 

B DO'77 

8 00-t 

n 00-9 

n 00-s 

OO'OOL81r 

a 00'7 

a 00'7 

00'22L 

cum 005 

n 00.67 

a OO'LL 

8 00-s 

a OO’L 

n 00-2 

00' oou 

n 00-0~ 

n 00-s 

00'082L 

n OO'LL 

n 02-0 

OO’Irf 
OO'OLL9 

(dnn oo’t 

OO’&!l 

n 00-3 

8 OO'L 

n 00-s 

00’002f 1 
8 OO’f 
a OO'f 

00’8f 
00in 00-f 

n 00'67 

a 00'711 

8 00’7 

8 00'6 

n 00.2 

OO'OLUL 

n oo*oL 

n 00's 

00'069L 

n oo*~L 

n 02.0 

OO'SZ 

00'0197 

(dm DO-L 

8 OO'f6 

n 00.7 

n 00'9 

n 00-s 

00'0986 

8 OO’f 
8 OO’f 

00’05 
cum 00-c 

n 00'67 

a 00'97L 

3112 

WCIJOVNVA 

wnlllVHl 

'wnlaos 

Ji3AlJS 

WlllN313S 

WlllSSVlOd 

13XIJN 

Aimti3w 

3S3‘NVDNVW 

"iJillsLovw 

aw3i 

NOUJ 

3tlJNVKJ 

U3dd03 

llVBO3 

wnImuH3 

JtIlJ3lV3 

WrlJWOV3 

WJllllA~3B 

WnluVB 

31N3SIV 

ANOWJINV 

wnNlwniv 

s.............. 

ONfJDdWD3 

..-.....-....*a...-- ........~.*~.~*.*... .w..I-..e.-.-.-w...w -L.~~..........~~~~~ I...... . . . . . . . . . . . . . . . . . 

Wn i/fJn l/h i/fJn :SllNfJ 

ossla ossla ossla ossla 

7odnsna ' 
:3dAl 31dWVS 

fodnsna 2omna Loffisna :~J~BW~N al 3ldwvs 





CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY iD: 

TAL METAL WATERS (UG/L) . 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRDL IDL 

200 
60 

2:: 

: 
5000 

10 

xi 
100 

500: 

dX 
40 

5000 
5 

50:: 
10 
50 
20 

69 
2 

1: 
3 

i 

‘Ioy thh+c& 
W-SW-Cl0 
952005- 26 

93.0 B 
32.0 UL 

2.0 u 
66.3 B 

1.0 UL 
3.0 u 

19200 
5.0 u 
3.0 UL 
4.1 B 

232 B 
1.0 u 

6440 
32.1 
0.13 UJ 

7.0 UL 
1390 

2.0 UJ 
4.0 UL 

10400 
4.2 B 
1.0 UL 

26.5 L 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL WATERS, DISSOLVED (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRDL IDL 

W-SW-Cl0 ' 
953005- 26 

14.0 
32.0 

6:': 
l:o 

19200 

f :X 

7::: 

6:;: 
29.6 
0.13 

147400 
2.0 

1034d: 
4.2 

2::: 

U 
UL 
U 

UL 
U 

iL 

ii 
U 

EL 
B 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-RB-0103 
LABORATORY ID: 

W-SW-Cl 
950005- 08 950005- 03 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

200 
60 

2:: 

E 
5000 

10 

E 
100 

500: 

d.52 

50:; 
5 

50;: 

:: 
20 

14. 
32 

2 
1 

i 

z 

il 
7 

2: 

0.; 

6; 

a 
18 
3 

i 

37.0 B 
32.0 UL 

2.0 u 
1.0 u 
1.0 UL 
3.0 u 
134 B 
5.0 u 
3.0 UL 
2.0 UL 

66.7 B 
l-.0 u 

22.0 u 
1.0 UL 

0.13 UL 
7.0 UL 

69.0 U 
2.0 UJ 
4.0 UL 

397 B 
3.0 UL 
1.0 UL 
3.0 UL 

458 B 
32.0 UL 

2.0 u 
65.2 B 

1.0 UL 
3.0 u 

10400 
5.0 u 
3.0 UL 
3.1 B 

794 
1.1 K 

4070 
74.4 
0.13 UL 

7.0 UL 
795 
2.0 UJ 
4.0 UL 

7810 
3.0 UL 
1.4 B 

17.2 B 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRDL IDL 

200 
60 

2:: 
5 

:; 35.8 500 B B 
2 2.0 u 
1 80.7 

4 
ii 
; 
7 

2: 
1 

500: 
10 

EE 
100 

500: 
15 

0.2 

soil: 

1: 
5000 

10 

ii: 

W-SW-C2 
950005- 01 

0.i 
7 

6s 

s 
18 
3 

i 

1.0 UL 
3.0 u 

10600 
5.0 u 
3.0 UL 
3.2 B 

1300 
3.2 K 

4220 
65.3 
0.27 L 

7.2 L 
763 
2.0 UJ 
4.0 UL 

8090 
6.4 B 
3.4 B 

11.6 B 

W-SW-C4 W-SW-C5 ‘fswq W-SW-C7 W-SW-C8 
950005- 12 950005- 06 950005- 14 950005- 13 

2360 
32.0 UL 

2.0 u 
62.9 B 

1.0 UL 
3.0 u 

20200 
5.8 K 
3.0 UL 
6.9 B 

2960 

1129d: 
130 

0.13 UL 
7.6 L 

1220 
2.0 UJ 
4.0 UL 

7430 
3.0 UL 

B 

2090 
32.0 UL 

2.0 u 
81.1 

1.0 UL 
3.0 u 

19300 
5.0 u 
3.7 B 

15.5 L 

364 
0.14 UL 

7.0 UL 
3410 

2.0 UJ 
4.0 UL 

7520 
3.0 UL 

62.8 0 
32.0 UL 

2.0 u 
64.4 B 

1.0 *UL 
3.0 u 

19000 
5.0 u 
3.0 UL 
3.6 B 
165 B 
1.0 u 

6180 
28.6 L 
O.lA UL 

7.0 UL 
1270 

2.0 UJ 
4.0 UL 

9700 
3.0 UL 
1.0 UL 

23.6 L 

62.1 B . ’ 
32.0 UL 

2.0 u 
60.6 B 

1.0 UL 
3.0 u 

18300 
5.0 u 
3.0 UL 
2.0 UL 
110 B 
1.0 u 

7240 
22.3 B 
0.13 UL 

7.0 UL 
1130 

2.0 UJ 
4.0 UL 

8980 
4.2 B 
1.0 UL 
3.8 B 



‘., 
i!: ‘, 
,l’. 

CT0 159. NAWC WARMINSTER. WARMINSTER. PENNSYLVANIA 
CEIMI~ ~ORP~RAT~~N 

CLIENT ID: 
LABORATORY ID: 

TAL METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRDL 

200 
60 
10 

200 

z 
5000 

10 

zz 
100 

50030 

d”2 
40 

5000 

1: 
5000 

10 

:: 

W-SW-C9 
950005- 15 

IDL 

i: 
2 

1 

i 

s 
2 
7 

2: 
1 

0.1 

6: 
2 
4 

18 
3 

A 

570 8 
32.0 UL 

2.0 u 
88.0 

1.0 UL 
3.0 u 

20100 
5.0 u 
3.0 UL 
2.4 B 

983 
2.5 K 

8410 
109 

0.14 UL 
7.0 UL 

1240 
2.0 UJ 
4.0 UL 

9490 
3.0 UL 
1.0 8 

27.0 L 

* 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: . 
LABORATORY ID: 

DISSOLVED METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
CO.PPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 

CRDL IDL 

200 
60 

2:: 
5 

50050 
10 

;: 
100 

500: 

d.l 

50:: 
5 

50;: 
10 

ii! 
2 

: 

s 

: 
2 
7 

2: 
1 

0.1 

6; 

4” 
18 
3 

VANADIUM 
ZINC :: A 

W-SW-Cl 
951005-03 

14.0 
32.0 

2.0 
52.1 

1.0 

923;oo 
5.0 

ri*S 
83:3 

3:ji 
28.5 
0.14 

7.0 
663 

3*:: 
74io 

5.2 

W-SW-C2 
951005-01 

iL 32.0 16.4 

U 
5;: 

,UL 1:o 
U 

9s3;x 
UUL 5.0 

ii 61:3 18 

U 
391i: 

hL 43.6 0.14 

UL 72 
UUL 2.0 

7B4jt: 
B 7.4 

iL 
U 

UL 
U 

iL 

ki 
U 

B 
1.0 UL 1.0 UL 

16.0 B 12.1 B 



,(’ 
. ::r. 

. I/ 

CT0 159, NAWC WARMINSTER, WARMINSTER. PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

DISSOLVED METAL WATERS (UG/L) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRDL IDL 

200 
60 
10 

200 
5 
5 

5000 
IO 

'50 

l”o”o 

50030 
15 

0.2 

50401: 

1: 
5000 

:: 
20 

W-SW-C4 W-SW-C5 
951005- 12 951005-06 

14.0 u 
32.0 UL 

2.0 u 
39.3 El 

1.0 UL 
3.0 u 

18900 
5.0 u 
3.0 UL 

12.6 L 
29.7 B 

1.0 u 
10100 

3.0 B 
0.14 UL 

7.0 UL 
984 
2.0 u 
4.0 UL 

7190 
3.1 B 
1.0 UL 

13.8 B 

32.0 UL 
2.0 u 

35.9 B 
1.0 UL 
3.0 u 

18800 
5.2 I3 
3.0 UL 

22.3 L 
772 
2.2 B 

11100 
131 

0.14 UL 
7.0 UL 

3120 
2.0 u 
4.0 UL 

7890 
3.0 u 
1.0 UL 

26.6 B 

Y 0 

7 W-SW- 7 
951005-14 

14.8 
32.0 

5::: 

i-8 
lard0 

2: 
16:2 
72.5 

1.0 
5990 
27.5 
0.14 

l&i 
2.0 

9ti: 
3.0 

2::: 

:L 
U 

UL 
U 

!L 

ii 
U 

bL 
UL 

EL 

EL 
B 

W-SW-C8 W-SW-C9 
951005-13 951005-15 

20.5 B 14.0 u 
32.0 UL 32.0 UL 

2.0 u 2.0 u 
59.4 59.8 

1.0 ,UL 1.0 UL 
3.0 u 3.0 u 

19100 16900 
5.5 B 5.0 u 
3.0 UL 3.0 UL 

14.8 L 15.7 L 
63.0 B 52.1 B 

1.0 u 1.0 u 
7610 7030 
25.0 L 24.7 L 
0.14 UL 0.13 UL 

7.0 UL 7.0 UL 
1310 1100 

2.0 u 2.0 u 
4.0 UL 4.0 UL 

9440 8270 
3.1 B 4.8 B 
1.0 UL 1.0 UL 

10.2 B 12.6 B 





SITE: WARMINSTEA 
CASE NO. 9710-40004 
LABORATORY: RMC 

SEDIMENT TAL MET&S ANALYSES (msn<o) 

CLlENT ID: 
LAB ID: 

CHEMICAL CROL 

Aluminum 40 
Anllmony 12 
Arsenic 2 
Barlun 40 
Beryllium 1 
Cadmlun 
Calcium :cao 
Chromlum 2 
Cobalt 10 
Copper 6 
Iron 20 
Lead - 0.6 
Magnesium 1000 
Manganese 3 
Mercury 0.2 
Nickel 8 
Potassllrn 1000 
Selerhrn 1 
Sltver 2 
Sodlum 1000’ 
Thallium 2 
Vanadium 10 
Zinc 4 

4’4 
3-SEDIMENT 4-SEDIMENT 
6601 6602 

IDL 

100 
1.0 
0.20 
60 
0.06 
0.20 
50 
0.20 
0.20 
1.0 
10 
0.20 

Yi 
0.07 
1.0 
60 
0.20 
0.20 
60 
0.20 
1.0 
20 

4000 3700 
l.OU l.OU 
2.3 3.4 
60U 60 U 
0.62 0.66 
0.20 u, 0.20 
2000 B 9900 B 
8.2 14 
4.4 6.0 
8.6 B 16.48 
6600 16200 
0.20 u 30 
14008 4600 B 
220 500 
0.07 u 0.07 u 
6.0 10 
200s 700 B 
0.2ou 0.20 u 
0.20 u 0.20 u 
60U 608 
0.20 u 0.20 u 
13K 18K 
66 69 



SITE: WARMINSTER 
CASE NO. 9710-40004 
LABORATORY: RMC 

SEDIMENT TAL METALS ANALYSES (mgXy) 

CLIENT ID: 
LAB ID: 

CHEMICAL CRDL 

Alumlnum 
Artlmony 
Arsenic 
Barlim 
Berylllum 
Cadmlun 
Calcium 
Chromlum 
Cobalt. * 
Copper 
Iron I 
Lead, 1 
Magneslilm 
Manganese 
Mercury 
Nickel 
PotassluTr 
Seknlun 
Sllver 
Sodium 
Ttz~lllurb 
Vanadlum 
Zinc- I 

40 100 2300 
12 1.0 l.OU 
2 0.20 0.66 
40 60 60 U 
1 0.06 0.49 
1 0.20 0.2ou 
lcmo 50 8OOB 
2 0.20 4.1 
10 0.20 2.3 
6 1.0 6.2 B 
20 10 400 
0.6 0.20 8.8 
1000 60 400B 
3 10 200 
0.2 0.07 0.07 u 
6 1.0 9.0 
1000 60 1308 
1 0.20 0.20 u 
2 0.20 0.20 u 
1000 60 60U 
2 0.20 0.20 u 
10 1.0 5.9 K 
4 20 40 

IDL 

6% 
NADC - 6-SEDIMNT 

0804 
6- SEDIMNT 
8806 

2400 
l.OU 
1.2 
60 U 
0.93 
0.20 u 
76OB 
8.0 
26 
6.4 B 
4400 
8.6 
660 B 
96 
0.07 u 
18 
2008 
0.20 u 
0.20 u 
60U 
0.20 u 
9.2 K 
66 



SITE: WARMINSTER 
CASE NO. 9710-4OC04 
LABORATORY: RMC 

AQUEOUS TAL METALS ANALYSES (mg,L) 

CLIENT ID: 
LAB ID: 

CHEMICAL CROL 

Aluminum 200 
Antlmony 60 
Arsenic 10 
Barlum 200 
Beryllium 6 
Cadmlun 6 
Calcium 5000 
Chrdmlum 10 
Cobalt 60 
Copper 26 
Iron 100 
Lead’ 3 

b Magrjeslum 6000 
Manganese 15 
Mercury 0.2 
Nldcel 40 
‘Pdiassllnl 6000 

‘Sll;ler Selenlq 
6 
10 

Sodlum 6000 
‘rhkrm 10 
Vanadium 50 
Zinc 20 

NADC -FIELD R. ELAN< FIELD &K-TAP FIELD BLK-DI S2- 20- RINSATE FIELD BLANK -27 
8807 8808 8811 8847 8864 

IDL 

1.0 l.OU 
0.01 0.01 u 
0.002 0.002 u 
0.60 0.6OU 
0.0006 0.0007 
0.002 0.002 u 
0.50 0.50 u 
0.002 0.003 
0.002 0.002 u 
0.026 0.026 
0.10 0.20 
0.002 0.002 u 
0.60 0.60 U 
0.10 0.10 u 
0.0002 0.0002u 
0.01 0.01 u 
0.60 0.6OU 
0.002 0.002 u 
0.002 0.002 u 
0.60 0.60 U 
0.002 0.002 u 
0.01 0.01 u 
0.02 0.02 u 

1.0 u 
0.01 u 
0.002 u 
0.60 U 
o.ooa3 
0.002 u 
34 
0.007 
0.002 u 
0.076 
O.lOU 
0.002 u 
13.6 
0.10 u 
0.0002 u 
0.01 u 
4 
0.002 u 
0.002 u 
24 
0.002 u 
0.01 u 
0.09 

l.OU 
0.01 u 
0.002 u 
0.6OU 
0.0006 U 
0.002 u 
05ou 
0.002u 
0.002 u 
0.026 U 
O.lOU 
0.002 u 
0.6OU 
0.10 u 
0.0002u 
0.01 u 
0.60 U 
0.002 u 
0.002 u 
0.6OU 
0.002 u 
0.01 u 
0.02u 

1.0 u 
0.01 u 
0.002 u 
0.60 U 
0.0007 
0.002 u 
0.50 u 
0.002 u 
0.002 u 
0.026 U 
O.lOU 
0.002 u 
0.60 U 
0.10 u 
0.0002u 
0.01 u 
0.60 U 
6.002 u 
0.002 u 
0.60 U 
0.002 u 
0.01 u 
0.06 

l.OU 
0.01 u 
0.002 u 
0.6OU 
0.0006 u 
0.002 u 
70 
0.002 u 
0.002 u 
0.098 
O.lOU 
0.003 

O’YOU 
0:0002 u 
0.01 u 
2 
0.002 u 
0.002 u 
17 
0.002 u 
0.01 u 
0.07 





DATE: 09/28/92 

PAGE: 24 

SAMPLE ID NUMBER: 

SAMPLE TYPE: 

UNITS: 
. . . . . . . . . . . . . . . . . 

CCWPDUND 
. . . . . . . . . . . . . . . 

ALUHINIJH 

ANflklONY 

ARSENIC 

BARIUM 

BERYLLILM ' 

CADHIUH 

CALCIUM 

CHRDl4IUn 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

HAGNESIW 

MANGANESE 

UERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SCOIUM 

THALLIUn 

VANADIW 

ZINC 

68 SB cf$ 313 .. 
TWSDDl TUSDDZ fWSD03 fUSDO4 

TOTAL TOTAL TOTAL TOTAL 

WKCI WKs mg/Ktl mg/Kg 
. . . . . . ..I . . . . . . . . . . . . . . . . . . . . . . . . ..L............. . . . . . . . . ..I......... . . . . . . . . . . . . . . . . . . . . 

2240.00 J(d) 

12.70 UJ(m,d) 

0.76 B 

38.20 

1.00 E 

0.78 B 

376.00 J(d,o) 

5.50 B 

3.10 B 

3.10 B 

1.30 U 

5570.00 

13.90 K(c) 

670.00 J(d,o) 

. . 29.60 J(o,m) 

0.11 UJ(m) 

6.80 B 

152.00 

1.20 UJ(m) 

2.60 U 

197.00 J(o) 

0.46 R(m) 

7.80 B 

13.80 J(d) 

2670.00 J(d) 

12.30 UJCm,dl 

2.90 B 

38.80 

1.00 B 

1.00 B 

592.00 J(d,o) 

7.30 B 

3.50 B 

2.60 8 

1.50 U 

961O.(tO 

10.70 K(c) 

747.00 J(d,o) 

125.00 J(o,m) 

0.10 UJ(m1 

4.30 u 
351.00 

1.10 UJ(m) 

2.50 U 

288.00 J(o) 

0.46 R(m) 

11.80 

16.80 J(d) 

5240.00 J(d) 

10.80 UJ(m,d) 

3.10 B 

74.60 

1.30 B 

3.10 B 

20300.00 J(d,o) 

20.50 J(d,m) 

9.30 K(i) 

34.60 J(d,o,i) 

2.20 U 

25400.00 

20.40 K(c) 

12700.00 J(d,o) 

848.00 J(o,m) 

0.10 UJ(m) 

13.20 E 

924.00 

1.20 UJ(m) 

2.20 u 

732.00 J(o,i) 

0.49 R(m) 

34.20 K(i) 

61.40 J(d) 

3250.00 J(d) 

11.90 UJ(d,m) 

2.80 8 

31.40 

0.97 B 

1.50 B 

1290.00 J(d,o) 

11.70 J(d,m) 

5.10 B 

7.50 J(d,o) 

2.00 u 

11200.00 

24.60 J(c) 

1320.00 J(d,o) 

144.00 J(o,m) 

0.11 UJ(m) 

6.80 B 

421.00 

1.26 UJ(m1 

2.40 U 

340.00 J(o) 

0.50 R(m) 

13.60 

57.20 J(d) 





CT0 159, NAWC WARMINSTEA, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION %u.w w %UM 
CLIENT ID: W-iD-dlO W-SD-h7 W-SD-C8 
LABORATORY ID: 952005- 27 952005- 22 952005- 21 

TAL METAL SOILS (MG/KG) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

CRDL IDL 

40 
12 
2 

40 

i 
1000 

1: 

250 

1% 

0.: 

loos0 

: 
1000 

2 
10 
4 

2.8 
6.4 

i-2 
0:2 
0.6 
0.8 
1.0 

8:: 

2; 

:*i 
0.65 

1::; 

ii*; 
3:8 

:*x 
0:s 

8080 
7.5 

7i.4: 
O.iS 

24i90 
17.1 

lit 
139do 

42.7 
2110 

324 
0.06 
10.8 
553 

0.47 
0.94 
328 

0.71 
25.1 
93.7 

7420 
9.1 UL 

11.5 K 
73.3 J 
0.79 L 

8.2 R 
2510 J 
19.5 J 
8.4 J 

46.5 J 
82600 

41.6 J 
1730 J 
455 J 

0.06 UJ 
23.2 J 
535 

0.57 UJ 
3.8 J 
124 $ 

0.85 UL 
25.8 

ai9 

2920 
6.3 
2.8 

40.6 
0.62 
0.80 
1060 

::5 

9c% 

1ti: 
219 
0.05 

z?it 
0.40 
0.79 
87.2 
0.59 
11.8 
32.9 

63.9 64.6 76.6 



CT0 159, NAWC WARMINSTER, WAR’MINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALtiE 

W-SD-C9 
952005- 23 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY ,, 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

5840 

8 
7410 
0.78 

.I:;: 
12.7 

CRDL IDL 

40 2.8 
12 
2 i*f 

40 0:2 
1 0.2 

loo:, 
0.8 
0.8 

1: 
1.0 

2: 
::I 

lood8 
A:d 

0.: 
iti 

O.dS 

IOOeo 1::: 

: ::t 
1000 

1: 
it: 

4 X:i 

%.soLl.4s 71.3 

t *; 
11760 

18.1 
1380 

168 
0.06 

4% 
0.48 
0.97 
164 

0.73 
18.5 
43.4 

J 

; 
UJ 
J 

c.i :-:- . ‘il--” 
_..“_. 

: :(‘. : _, :. ;li 

. 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATlON 

CLIENT ID: 
LABORATORY ID: 

TAL METAL SOILS (MG/KG) 

ANALME 

ALUMINUM 
ANTIMONY 
A.RSENlC 
BARIUM 
BERYLLIUM 
CAD.MIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SI.LVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
CYANIDE 

CRDL 

40 
12 

,4: 

1 
1000 

2 
10 

2; 

laodi 

0.:: 

looso 
1 

100’0 

1: 

1: 

% SOLIDS: 

W-SD-Cl W-SD-C2 W-SD-C3 
950005- 04 950005- 02 950005- 05 

lOSOb 8950 
Il.1 UL 9.0 UL 

92*“9 
1:2 

844.25 
L I:1 *i. 

1.0 u 0.92 B 
1030 646 
13.6 15.1 
7.8 B 6.3 B 
8.5 L 5.5 I. 

14300 11900 
27.9 15.9 
1620 1440 
242 96.8 

YIY fL 
0.07 UL 

4i7 306 8.3 L 

0.69 UJ 0.56 UJ 
1.4 UL 1.1 UL 
129 B 84.1 B 
1.0 UL 0.84 UL 

23.8 20.7 
48.4 30.3 

NR NR 

42.5 63.6 

15700 
7.5 UL 
6.4 

42.2 
0.58 L 
~2.7 ii 
735 
iii J 

5.3 B 
11.6 L 

25600 
12.1 

2230 
126 

0.05 UL 
7.3 L 
638 
0.82 J 
0.94 UL 
88.9 B 
0.71 UL 
43.4 
35.0 

NR 

77.1 

. ..I 



CT0 159, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: W-SD-C4 W-SD-C5 
LABORATORY ID: 950005- 19 950005- 07 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 40 2.8 4820 10100 
ANTIMONY 12 
ARSENIC 2 

:*: 6.6 UL 6.4 UL 

0:2 
4.3 K 5.1 

BARIUM 40 40.8 50.4 
BERYLLIUM 1 0.2 1.1 L 0.71 . L 
CADMIUM lOOtI 06 

0:s 
3.8 B 1.9 B 

CALCIUM 4140 1010 
CHROMIUM 1 9.9 J 15.9 
COBALT. 

15 
6.9 B 7.9 L 

COPPER 2: 
E 

IRON 1’4 
29.4 12.2 

0’2 
34600 17300 

LEAD 
MAGNESIUM 

K?ii 
414 

28.2 14.9 
3370 2010 

MANGANESE 
0.: FL: 

528 372 
MERCURY 0.06 UL 0.06 UL 
NICKEL 
POTASSIUM 

10080 r&i 16.8 8.9 L 
630 517 

SELENIUM 
SILVER. : 

0’4 
0:s 

0.41 UJ 0.40 UJ 
0.83 UL 0.80 UL 

SODIUM 1000 t”s 72.9 B 70.1 B 
THALLIUM 

102 0’2 
0.62 UL 0.60 UL 

VANADIUM 
0:s 

14.7 28.1 
ZINC I 4 310 28.5 
CYANIDE 10 10 NR NR 

% .S QLID S.: 73.6 72.8 





I ; :::: 

CT0 116, NAWC WARMINSTER, WARMINSTER, PENNSYLVANIA 
CEIMIC CORPORATION 

CLIENT ID: 
tABORATORY ID: 

TAL METAL WATERS (UGIL) 

ANALYTE 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD : 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
PQTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANAQIUM 
ZINC 

CRDL IDL 

200 
60 

2:: 
5 

500: 
l8 
25 

7 

2: i 

0.: 

6; 

s 
18 
3 

i 

4S W-MW-HN28S 
941106-20 

22900 K 
32.0 IJ 
16.4 
665 

32560 f-i u 

25.3 
4.9 B 

l4egd: K 
24.3 

16800 ; 
342 

I 
;;1; iR! 

42i0 .’ 
2.0 UJ 
4.0 UL 

24100 
6.1 B 12.2 B 4 

c 
55.3 



I r .- _ 

CT0 116 
CEIMIC C,, 

,f,’ 
.<il 

HMINS TEH, WAHMINSTER, PENNSYLVANIA 
ON 

CLIENT ID: 
LABORATORY ID: 

W-HN-29X 
950-I 72- 04 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENlU,M 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

200 
60.0 
10.0 
200 

z*: 
sod0 
10.0 
50.0 
25.0 
100 

5% 
15.0 
0.20 
40.0 

5000 

I:*: 
5060 
10.0 
50.0 
20.0 

13.0 
50.0 

f-t 
1:o 

lt: 

i-i 
6:0 

%I 
IdO 

0”;: 
9.0 
100 

ii 
IdO 
5.0 
5.0 
5.0 

4150 
50.0 

I%‘: 
1.0 

282: 

it: 
18:s 

3300 

15% 
387 

0.14 

79;; 

2 
82iO 

Ei u 
17:O B 

J 
UJ 
u 



rown & Root Environmental 

FAX: (412) 921AC.l.U 

February 14,1997 

Project Number 1412 

Mr. Lonnie Monaco, Code 1823 
U.S. Department of the Navy 
Naval Facilities Engineering Company 
NorVlern Division, Mail Stop 82 
10 industrial Highway 
Lester, Pennsylvania 19113-2090 

REFERENCE: CLEAN Contract No. N62472-90-D-1298 
Contract Task Order (CTO) No. 169 

SUBJECT: Technical Memorandum 
Site 4 Removal Action 
Summary Report - Verification Sampling Results 
Naval Air Warfare Center (NAWC), Warminster, Pennsylvania 

Dear Mr. Monaco: 

The following summarizes the results of the verification sampling performed for the Site 4 Removal Action. 
A total of 151 samples (including 11 duplicates) were taken from the trenches. Sample locations are 
presented in the verification reports previously submitted for each trench, and were selected based on a 
frequency of 1 sample per 50 feet of trench, with an additional sample taken at each end of each trench. 
Most samples were analyzed for the indicator parameters specified in the Verification Sampling and 
Analysis Plan (VSAP) (Attachment A), including purgeable halocarbons, PAH’s, PCS’s, and thallium. In 
addition, 42 samples, including 3 duplicates (28% of the total number of samples taken) were analyzed for 
the full suite of analytical parameters (TCL volatiles and semivolatiies, TAL metals, and pesticides/PCS’s) 
as part of the overall sampling strategy of analyzing at least 20% of the samples for full TClJTAL 
parameters. Validated analytical data for each trench for the entire verification sampling effort associated 
with the removal action is attached to this memo (Attachment 8). Tables 1 through 8 summarize the 
occurrence and distribution of detected chemicals for soils remaining in-place in each trench Table 9 
summarizes the occurrence and distribution of detected chemicals in soils remaining in-place for the entire 
verification sampling effort. 

Sample analysis results were compared to target concentrations developed for the potential contaminants 
of concern. Target concentrations were developed for all analytes detected, following the methodology 
specified in the VSAP. A complete listing of all target concentrations developed is presented in Table 10 
and trench-specific subsets of the target concentrations are presented in summary tables 1 through 9. 

Prior to comparison with target concentrations, metals results underwent an initial screening against 
background levels (Table 9) with only those metals results that exceeded background carried through for 
comparison with the target concentrations. Organ& results were directly compared. to target 
concentrations without any screening. 



Mr. Lonnie Monaco, Code 1823 
U.S. Department of the Navy 
February 14, 1997 - Page 2 

For all of the samples. any exceedances of the analyte-specific target concentrations were followed up by 
additional excavation of the area from which the sample was obtained. Where the additional excavation 
extended down to bedrock (typically for trench bottom samples), no follow-up sampling was performed, 
since no soils remained. Where additional soils remained after the additional excavation (sidewall/end 
samples), supplemental verification samples were obtained and analyzed for the compound(s) that initially 
exceeded the target concentration, to verify that sufficient excavation had been performed. As a result, 
there were no exceedances of any of target concentrations for any parameters in the final samples from 
the areas selected for sampling. 

Statistical Evaluation 

Analytical results were evaluated statistically to determine the range, mean, and upper 95% confidence 
level of the mean concentrations (95% UCL) of the soils remaining in place. In this evaluation, soil 
sampling results from areas where there were initial detections above target concentrations, followed up 
by excavation to bedrock, were discarded since there are no longer any soils at that location. For 
sampling locations where initial detections above target concentrations were followed up by limited 
excavation and resampling of the soils for the compound(s) that initially exceeded the target levels, the 
sampling results were included, with the followup sampling data substituted for the compounds initially 
detected above target levels. The statistical method employed to determine the 95% UCLs was taken 
from U. S. EPA’s Methods for Evaluating the Attainment of Cleanup Standards Volume I: Soils and Solid 
Media (EPA 1989) and employed the following formula for upper one-sided confidence interval for the 
true mean contamination: 

95% UCL = x + ((b.es, ,+,) (S,)yn’n . 

Tables 1 through 8 provide trench-specific data summaries and statistical analyses. Table 9 provides 
overall data summaries and the overall statistical analysis. As indicated in the table, the 95% cumulative 
UCL concentrations were all below their respective target concentrations and/or their background range. 
In calculating the 95% UCL’s, nondetects for analytes were treated as being present at l/2 the detection 
limit. In cases where the 95% UCL exceeded the maximum detected concentration, the maximum 
detected concentration was used for comparison to target concentrations. 

Risk Assessment 

The 95% UCL concentrations of the detected analytes listed in the overall summary table (Table 9) were 
used to calculate hypothetical risks to future users under residential, recreational, and groundwater use 
scenarios. For inorganics, the 95% UCL concentrations were screened against background, with only 
those inorganics detected above background levels carried through the risk assessment. All detected 
volatile/semivolatile organics and pesticideslPCB’s were included in the risk assessment, regardless of 
residual concentration. 

Several conservative assumptions were built into the risk assessment, as follows: 

l Carcinogenic and noncarcinogenic risks were calculated for both residential and recreational 
scenarios, although the projected future land use is recreational. 
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l Carcinogenic risks were calculated from exposure through ingestion of groundwater at the site, with 
hypothetical groundwater impacts that are greater than have historically been seen in actual 
groundwater monitoring performed while the wastes were still in place.. 

l The 95% UCL concentrations (or maximum concentrations) were selected as the representative 
concentrations for evaluating risks. 

l Even though the site is to be covered with clean fill, the soils data was assumed to be representative 
of surface soils. 

l It was also assumed that a future receptor would be exposed to all of the detected analytes at the 
95% UCL concentrations (or maximum detected), even though the analytes were detected 
sporadically within different trenches across the site. 

The risk assessment process followed the same methodologies and assumptions used in developing the 
target concentrations (see Attachment A). Soil ingestion risks were considered in the recreational and 
residential land use scenarios. Groundwater rusks were determined by calculating the groundwater 
impacts due to leaching of analytes from soils, then ingestron of the groundwater at the site. 

Based on the conservative assumptions and methodologies used in the risk assessment, the results 
present the “worst case” scenario for the site. It is probable that actual exposure concentrations and risks 
will be lower than presented. 

Risk assessment results are summarized in Tables 11, 12, and 13. Table 11 shows risks under a 
recreational land use scenario, which was the assumed future land use considered in the development of 
the target concentrations. The hazard quotients (noncancer risks) are well below unity (i.e., 1.0) for both 
child and adult receptors, indicating no adverse noncancer effects are to be expected from exposure to 
soil through ingestion b 
x lo-‘, below EPA’s Y 

a recreational receptor. The incremental cancer risk through soil ingestion is 5.3 
10 to 10” acceptable risk range. 

Under the residential land use scenario (Table 12) the hazard quotients (noncancer risks) are below unity 
for both child and adult receptors, indicating no adverse noncancer effects are to be expected from 
exposure to soil through ingestion by a residential receptor. The incremental cancer risk through soil 
ingestion is 1.05 x lo-‘, which is well within EPA’s lo4 to lo6 acceptable risk range. The majority of the 
cancer risk is attributable to benro(a)pyrene and PCEs. 

The groundwater usage incremental cancer risk (Table 13) is 8.5 x 106, which is also within EPA’s lo4 to 
lo6 acceptable risk range. The primary contributors to carcinogenic risk are methylene chloride, 
bento(a)pyrene, and PCBs. 

Summary 

Based on the verification sampling data, all residual soils concentrations are below target concentrations 
established for the detected analytes. Similarly, both trench specific and cumulative 95% UCL 
concentrations are all below applicable target concentrations, verifying with a high degree of certainty that 
the residual soils have been adequately characterized and ensuring that the established cleanup criteria 
have been achieved. Both incremental noncancer and cancer risks from site soils are within or below 
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EPA’s target risk range, under all .potential future land use scenarios evaluated. Based on the sampling 
results, statistical evaluations, and risk assessment, Brown and Root Environmental recommends that no 
additional excavation or sampling be performed at this site. It is also recommended that these results be 
used to support a future Record of Decision (ROD), Finding of Suitability to Transfer (FOST), and/or 
Finding of Suitability to Lease (FOSL) for Site 4. 

If you have any questions regarding the above information or would like to discuss it further, please call 
me at (412) 921-8778. 

Jeffrey P. Orient, P.G. 
Project Manager 

JPO/sic 

Attachments 

c: T. Ames 
J. Dale 
S. Lehman 
D. Kennedy 
D. Ostrauskas 
G. Glenn 
N. Teamerson 4 
File 1412 
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TABLE 1 

TRENCH 00 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACllON 

NAWC, WARMINSTER, PENNSYLVANIA 
PAGE 1 OF 2 

‘t 
nn ITC\ I 95% UCL 

I 
Background 

I 
Exceed TC f Dackaround Parameter (mglkg) 

Frequency of Range of Location of Targe 
Detection (1) Detection Average 

Maximum ConcentratlL.. , _ 
Semivolatile 

-, 
Organic Compounds 

, 

I 2118 I 0.049 1 0.0804 1 TROO-13 1 RI-I I no49 I 
2/l 8 0.09 1 0.083 i TROCL13 

tBenzo(a)anthracene 
I I 
I 5118 i 0.1 - 0.48 

iene 
!ne 

4/l 7 

t- 
6118 
ma Bento(g,h,i)peryie..- I -. .- -.--. -.-- 

Benzo(k)fluoranthene 5118 0.036 - 0.21 
Bis(2-Ethylhexyl)phthalat 214 1.2-2.6 _.-__- _____ ._ 

Chrysene 5118 0.13 - 0.48 0.1158 TROO-13 
Dibenzo(a,h)anthracene 3118 0.069 0.0817 TROO-13 
Fiuoranthene 5118 0.16 - 0.66 0 1308 TRnn-13 Al- 

lndeno(l.2.3~Cd)pvrene 5/18 0.029 - 0.26 

.-- 

1 0.069 

-. .--- ..--- .- .JO 0.252 N 

. . . 0.0932 TROO-13 1 6 0.179 N 
rene I 6118 i 002-OA f-l 11103 TRnn-13 I RO 0.195 N 

IO 0.245 N 

Phenanthr -. _ 

Pyrene 
PesticideslPCBs 

-. .- 
5/18 

I -.-- -. .--- . . ..s.s ,.. “1 
1 0.13-0.61 1 0.1283 1 TROO-13 1 3a 

A&or-l 248 

Methoxychior 
lnorganics 
Aluminum (2) 

Antimony 
Arsenic 
Barium 

Beryllium 
Calcium 
Chromium 
Cobalt 

.Wwr. 
iron 

I/18 0.14 0.0181 TROO-01 1.6 1 0.041 N 

114 0.0027 0.0157 TROO-18 160 1 0.0027 N 

414 8790 - 12500 10412.5 TROO-18 3400 12317.6885 18100 N 

l/4 1.2 0.4225 TROO-05 5.4 1.0587 13.6 N 
314 2.1 -6 2.7438 TROO-18 3 5.3991 12.1 N 
414 41.8 - 85.9 63.35 TROO-04 1700 84.5424 225 N 

414 0.6 - 0.97 0.7725 TROO-18 1 0.9669 1.7 N 
414 576 - 2050 1256.5 TROO-18 NA 1994.0779 1910 N 
414 9.1 - 21.9 14.375 TROO-18 10 20.7508 35.3 N 
414 6.2 - 29.1 13.25 TROO-95 202 25.8806 2i.i N 

414 5.9 - 56.5 23.775 TROO-14 100 50.1694 30.6 N 
414 7890 - 23000 15222.5 TROO-18 _ . . 1010 22609.6358 39900 N 



TABLE 1 

TdENCH 00 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

Parameter (mglkg) 
Frequency of Range of Location of 
p~tectian II 1 Detectinn 

Average Maximum CC --------- \ -, 
AIA 

-.- 
T- .,\““-I” , . .‘T -.- IL , .“, - W”“” I 

-V-V I 

I 414 1 1360 -4160 I 2292.5 1 TROO-lR NA zsium 
Magnc 

- 
Manganese. 414 261- 1340 Fi!iiR75 I 
Nickel 414 8.5 - 15.9 

1 IPotaXm I 414 1 394 -2250 
ium 414 I 1.1 - 1 9 

t 
. . . 

314 t 
..- 

IRB - 'lx 
111 I &,T I . ..- I”” I,.“” 

I 11116 1 0.77 -2.1 1 1.0102 I TROO--. . 
-.r-II” 

Thallium 
Var radium 
Zinc 

.- -- 

-. . _ . .~ I 
I 414 1 11.5-30.4 1 22.4 1 TROO-1 18 I- 

-IA,. 1 a.1 I 414 , A1* a-c I Clnnr I 1 14.5 -93.3 1 LJ.LP 1 IKUU-18 I 1000 33.7626 1 60 

1 Data is included from the following samples: W-TROO-08, W-TROO-01, W-TROO-02, W-TROO-03, W-TROO-04, W-TROO-05, W-TROO-06, W-TROO-07 
W-TR00-09, W-TROO-10, W-TROO-11, W-TROO-14, W-TROO-15, W-TROO-16, W-TROO-17, W-TROO-18 
W-TROO-18R 
2 The Aluminum result for W-TROO-18 has been replaced with the value of Aluminum in the W-TROO-18R sample. 



TABLE 2 

.TRENCH 01 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 

Parameter (mglkg) 
Frequency of Range of 

Average 
Location of Target Exceed TC 8 

Detection (1) Detection Maximum Concentration (TC) 
95% UCL Background 

Background 
Volatile Organic Compounds 
Methylene chlonde I l/22 I 0.006 I 0.0024 I TROl-19 I 0.3 1 0.0027 1 N I 
Semivolatile Organic Compounds 

I 
Bis(2-Ethylhexyl)phthalat l/7 1.8 0.3986 TROl-20 300 0.9866 N 
Ffuoranthene l/22 0.052 0.1599 TROl-18 400 0.0520 N 
Pyrene l/22 0.05 0.1598 , TROl-18 300 , 0.0500 N 
PesticideslPCBs 
Aroclor-1254 I 1122 I 0.003 I 0.0192 
4,4’-DDT I 

I TROl-14 I 1.6 I 0.003 I I N 
in 0.0045 0.0075 I TROl-16 I 1.6 1 0.0045 1 N 

lnorganics 
Aluminum (2) 741 5700 - 15800 10622.86 TROl-17 3400 13729.4494 18100 
Antimony 3l7 0.69 - 1.25 0.5743 TROl-17 5.4 0.9073 13.6 N” 
Arsenic 7l7 1 - 8.5 3.4786 TROl-19 3 3.3949 12.1 N 
#Barium 7l7 33.5 - 111 56.3571 TROl -04 1700 80.7241 225 N. 
Beryllium 7l7 0.6 - 0.86 0.7486 TROl-19 1 0.8017 1.7 
‘Calcium 

N 
7l7 524 - 2100 1058.857 TROl-04 NA 1598.3257 1910 N 

Chromium 7l7 5.2 - 29.5 15.85 TROl-19 10 19.6945 35.3 N 
Cobalt 7l7 6.8 - 11.3 8.7786 TROl-04 202 9.9782 21.1 N 
Copper 7l7 15-134 59.0643 TROl-04 100 101.8635 30.6 N 
‘Iron 7l7 8530 - 27700 16481.43 TROI-19 1010 18783.3767 39900 N 
Lead 7l7 2 - 13.6 6.8714 TROl-16 1.4 9.8718 96.5 N 
Magnesium 7l7 1550 - 3590 2351.429 TROl-19 NA 2414.2747 4960 N 
Manganese 717 254 - 641 408.3571 TROl -22 77 550.3311 2010 N 
Nickel 7l7 7.9 - 17.4 12.6214 TROl-04 130 14.7162 19.1 N 
Potassium 717 164 - 1980 787.1429 TROl-19 NA 945.7956 3050 N 
Selenium 717 1 - 2.4 1.5429 TROl-17 5.2 1.9261 N 
Sodium 417 165 - 198 220.5 TR01-17----- NA 198.0000 86.7 N 
Thallium 18122 0.96 - 2.65 1.1925 TROl-17 2.9 1.3812 0.42 N 
Vanadium 717 10.8 - 45.5 25.9571 TROl-19 5200 30.9120 45 N 
Zinc 717 17.8 - 44.3 28.7929 TROl-16 1000 35.7725 60 N 

i Daia is inciuded from tine foiiowing sampies: W-TROI -08, W-TROI -01, W-TROl-02, W-TROl-03, W-TROl-04, W-TROl-05, W-TROl-06, W-TROl -07 
W-TROl;OS, W-TROl-10, W-TROl-11, W-TROl-12, W-TROl-13, W-TROl-14, W-TROl-15, W-TROl-16 
W-TROl-23, W-TROl-18, W-TROl-19, W-TROl-19R, W-TROl-20, W-TROl-21, W-TROl-22 
2 The Aluminum result for W-TROl-19 has been replaced with the value of Aluminum in the W-TROl-19R sample. 



TABLE 3 

TRENCH 02 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 

I (W Frequency of Range of Location of 
Parameter (mglkg) 

Target 
Detection (1) Detection 

Average Maximum Concentration 
Volatile Organic Compound! 

[Methylene chloride I ZRU 
Semivolatile Organic Compounds 
Benzo(a)anthracene I l/20 I u.u40 1 U.IDYI 1 I nuL-u I I I .u 

Benzo(a)pyrene I 1120 0.046 1 0.1591 I TROZ01 I 0.6 - --- . - *-^a . --AC. -1 .c 

E-Z-1 
UCL 1 f3acngrounaJEsxaccekegdr,.,.~ I 

VU.... 

8 
^ .^^ I 0.004 I 0.0027 ITR02-OOrTR02-041 0.3 1 0.0028 I I N I 

II ale. I rarrn4 I TC)tvl Il.4 I 15 0.046 N 
i 0.046 N 

Benzo(b)fluoranthene 1120 0.056 U.lSYti I KUL-Ul 

Benzo(g,h,i)perylene 1120 0.016 0.1576 TR02-01 
;tG 0.056 N 

0.018 N 
Benzo(k)fluoranthene 1120 0.029 0.1582 TR02-01 45 0.029 N 
‘Bis(2-Ethylnexyl)phthalat 114 0.036 0.1328 TR02-09 300 0.036 N 
Chrysene 1120 0.049 0.1592 TR02-01 150 0.049 N 
Fluoranthene 1120 0.071 0.1603 TR02-01 400 0.071 N 
Indeno(l,2,3-Cd)pyrene 1120 0.017 0.1576 TR02-01 6 0.017 N 
Phenanthrene 1120 0.031 0.1583 TR02-01 80 0.031 N 
Pyrene 1120 0.073 0.1604 TR02-01 300 0.073 N .A 
lnorganics 
Aluminum 414 7300-12700 9480 TR02-19 3400 12420.2145 18100 N 

Arsenic 414 3.2 - 7.9 5.1 TR02-09 3 7.4628 12.1 N 

Barium 414 27.7 - 75.2 56.05 TR02-09 1700 75.2 225 N 

Beryllium 414 0.62 - 1.1 0.8375 TR02-09 1 1.0873 1.7 N 

*-,_P-- Calcium 424-1500 1151 TR02-08lTR02-09 NA 1500 1910 N 
__- de. *- I...- T-A- rrn 

I 
.n 

G2 
24.0207 35.3 N 

’ ^^136 21.1 N 
h.? 9tl .6 N 

00 N 
c N 

N 

Chromium 414 11.6-24.4 1 I .423 I KUL-UY 

Cobalt 414 5.8 - 10.3 7.7 TROZ19 
Copper 414 18-59.5 36.275 TR02-18 
Iron 414 11700-24400 15800 I I \“L-“” 
Lead 414 3 -7.7 5.05 TR02-09 

Magnesium 414 _ 1420-3420 -_- --- . 2302.5 a-4 TR02-19 rCnA#-. A.3 E I Manganese. 414 218 - 626 441 I KUL-VU -?t GO ozo LU IU N 
Nickel 414 7.4 - 15.4 10.5 TR02-19 14.8153 19.1 N 
Potassium 414 345-877 597 TR02-09 NA 867.1154 3050 N 
Selenium 314 1.8-2.3 1.6375 TR02-08 5.2 2.3 N 
Thallium 19120 0.61 - 2.6 1.5665 TR02-10 2.9 1.8208 0.42 N 
Vanadium 414 18.3-44.6 28.7 1 TR02-09 5200 42.049 45 N 

Zinc 414 35.1 - 38.3 24.75 1 TR02-09 1000 1 36.397 60 N 

1 Data is included from the following saw i F&TRO2-06, W-TR02-01, W-TR02-02, W-TR02-03 W-TR02-04. W-TR02-05, W-TRO2-07, W-TR02-08 



TABLE 4 

. 

TRENCH 03 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER. PENNSYLVANIA 

Parameter (mglkg) Frequency of Range of 
Average Location of Target 

Detection (1) Detection Maximum Concentration (TC) 95% UCL Background Exceed TC & 

Semivolatile Organic Compounds 
Background 

Benzo(a)anthracene 1119 0.065 0.1597 TR03-06 1.5 
Benzo(b)fluoranthene 

0.065 
2119 0.06 - 0.084 0.1552 TR03-06 4.5 

Benzo(g,h,i)perylene 
0.084 

1119 ~~ ~~ 
i 

0.025 0.1576 I TR03-06 
I 

500 0.025 N I 

i I I N I 

Chrysene 1119 0.064 0.1597 TR03-06 1 150 
Fiuoranthene 

0.064 
2/19 0.1 

i-i 
0.1582 TR03-06109 400 0.1 

Phenanthrene 2119 0.026 - 0.052 
N 

0.1517 TR03-06 80 
Pyrene 

0.052 
2119 

N 
0.12 - 0.13 0.1608 TR03-06 300 0.13 

PesticidelPCBs 
N 

1h~l0f-1248 I l/23 I 0.036 1 0.0208 1 TR03-06 I 1.6 
lnaraanics 

I 0.022 I I N I 
.--v 

irn 515 7200 - 8820 7666 TR03-09 3400 8296.4234 
515 

18100 N 
1.3 - 3.1 2.54 TR03-09 

Barium 
3 3.1 12.1 

515 
N 

54.4 - 102 81.42 TR03-09 1700 101.8283 
Beryllium 515 

225 N 
0.65 - 1.3 1.038 TR03-05/15 1 1.3 Calcium 515 1.7 N 849 - 1900 1277.8 

Chromium 
N 

TR03-05 
NA 1642.969 1910 

15.28 ----- TR03-15 10 17.2 
Cobalt 515 

35.3 N 
5.9 - 11.7 7.68 TR03-05 202 10.0981 

Copper 515 
21.1 N 

10 - 27.5 15.72 TR03-05 100 22.6177 iron 30.6 515 14900 - 18500 N 17000 
TR03-15 1010 18248.6314 

Lead 515 
39900 N 

7.5 - 10.4 8.64 TR03-08 1.4 10.0455 
Magnesium 515 

96.5 N 
1760 - 3180 2456 TR03-05 NA 2935.61 

Manganese 515 
4960 N 

167-707~ 321 TR03-05 77 530.1741 2010 N 
130 12.9742 19.1 N Nickel 515 8 - 13.3 11.08 TR03-05 

Potassium 515 479 - 1420 718.8 TR03-05 NA 109’ 
Selenium 515 0.79 - 1.3 0.996 TR03-05 5.2 1.191 
Thallium 4119 0.84 - 2.4 0.6813 TR03-02 ~ 2.9 0.894 

. _ 
4.6314 I 3050 I N 

7 I N I 
I. 

Vanadium I 0.42 
515 I 16 -‘31.6 1 

N 
25.4 1 TR03-15 5200 31.35477 

Zinc 
I 45 

515 1 31.5-59.9 1 
1 N 

42.66 1 TR03-08 1000 1 53.241 60 N 

1 Data is included from the following samples: W-TR03-01, W-TR03-02, W-TR03-03, W-TR03-05, W-TR03-06, W-TR03-07, W-TR03-08, W-TR03-09 

W-TR03-10, W-TR03-11, W-TR03-24, W-TR03-23, W-TR03-15, W-TR03-16, W-TR03-17, W-TR03-19 
~~~~63-26 tg4-T A* -4 1 ’ T A- -A I RUJ-L I, vlr- I RU+LL 



TABLE 5 

TRENCH 04 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 
PAGE 1 OF 2 

Parametere (mglkg) 
Frequency of Range of Location of Target Exceed TC & 

L 
Detection (1) Detection 

Average 
Maximum Concentration (TC) 

96% UCL Background 
Background 

Volatile Organic Compounds 
I 
I 

317 -. . I 
I 

n no,? -.--- I orx-l!i9 -.---- TR04-09119 0.03 0.0072744 N 
I l/7 I 0.003 I 00076 J TR04-08 64 0.0027513 N -.--- 

00216 -pwnn a3 N 

n 4txm-I 

0.01528881 I N 

N 

Ii:: 

v. I”““, I. 
0.16821 N 

t 0.1611 -. .--- I I xv-?-v+ I 4.5 0.1741449 .N 
I firm n 11 N 

nnac I I N V.““” I. 
0.4092222 N 

ir;n n 17348 N 

Inder._,.._.- 
Phenanthrene 
Pyrene 

PesticidelPCBn 

=I =I 
I 1 I\“-?-“J I 6 I V. IL I I . . 

I I pm.4 -n-2 I n m-4 I I N 1 

...-. -- 
I 

0.175 1 TRO4-03 I 1 0.1989257 1 I N I 
--- 

_. .- .- 
wnrmhlnr I my”, ll”, 

anics 
-..- ,a\ 

I 2114 1 0.012-0.1 1 0.0251 1 TR04-14 I 1.6 1 0.03664ga ' I N I 
In I n nn7f3 I nnnA7 I Twin wk 4cn I n nn7C: 

ca , I 

I .s, I ".""e." W."" s. , rx"-l'"J I ,“” [ “.““L” I ii 1 
I 7,7 I ram 44nnn I am7 4.474 I TIT”. *n I s.nn I 4nn*on9,r I 404nn I N I Aiumirlulll (LJ 

Arsenic 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 

III NJ"S" - I l""" Y-v"@. I-IL.3 I KU4-II3 a4uu IUJ IO.UJU 1” IV” 

7ff 2.2 - 9.1 5.8714 TR04-09 3 7.2051 12.1 c 
717 42.8 - 103 64.6357 TR04-13 1700 

, 
Q7 4QF.l 
“,.,““I 

77K 
L&V N 

,. 

517 0.64 - 1.3 n 7793 
-.. --- -pnA 47 

II\“T-lc) I 1 I 1 1.0964 1.7 N 
717 F;caR I 438-34400 vvvv I y-ml n.3 I KV9-v3 I 

I 
LI A Ivn ! 4-7-779 CJAEQ , ,rrr”.dw.w, 4a4n ,a I” I 

N I. 

717 15.7 -26.55 18.6071 1 TR04-00 10 I in EIQI tv.0 I” I I ac a ““.V I N 

717 1.8- 13.3 7.1286 1 
I 

-pm,4 nr 
I lA”r-“J 

I 
I 

7n7 6°C. 11.4804 21.1 ii 

1 

Cnnoer 7/7 51-734 11 647! 8 I TFmA-I? Inn 17 75wl 3-l R N 

1 1 ,’ ) 



TABLE 5 

TRENCH 04 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

1 Frequency of 1 Rangeof 1 Location of 
I Detection (1) I Detection I -wci” fi--age Target Exceed TC I 

Maximum Concentration 
I I 

(TC) 96% UCL Background 

7l7 8170 I 
Background 

- 24200 17138.5714 TR04-00 1010 19303.1878 39900 N 

Lead 
Magnesium 
Manganese 

kel 

717 5.9 - 14 8.25 TR04-08 I 1.4 10.5765 96.5 N 

7l7 1280 - 21900 5042.1429 TR04-03 NA 12124.5269 4960 N 
7n I 2010 N 
7l7 5.8-20.9 I 11.6143 1 TR04-13 I 

23.8 - 504 291.1786 TR04-05 

r+.- :3’0 504 . . .- . .- ~~ . ! ! ! 15.9425 i 19.1 i N I 
urn 6l7 427 - 1820 I 843.9286 TR04-03 NA 1289.7904 

Selenium 2i7 1.3 - 2.05 0.7036 TR04-00 5.2 0.8206 
Sodium l/7 1620 322.2857 TR04-03 NA 862.1994 

Vanadium 7t7 13.2 - 54.2 32.3714 TR04-09 5200 42.4117 
Zinc 7l7 15.9 - 34.6 27.9286 TR04-00108 1000 33.1208 

I 3050 I N 
N 

I I 86.7 I N I 

1 Data is included from the following samples: W-TR04-OO-AVG, W-TR04-OOR, W-TR04-02, W-TR04-03, W-TR04-05, W-TR04-06, W-TR04-07, W-TR04-0 
W-TRO4-09, W-TRO4-10, W-TRO4-11, W-TR04-13, W-TR04-14, W-TRO4-15, W-TR04-19 
2 The Aluminum result for W-TRO4-01 has been replaced with the value of Aluminum in the W-TR04-OOR sample. 



TABLE 6 

TRENCH 05 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTlON 

NAWC, WARMINSTER, PENNSYLVANIA 

Exceed TC 8 
Parameter (mglkg) 

Frequency of Range of Location of Target 
Detection (1) Detection 

Average 
Maximum Concentration (TC) 

95% UCL Background 
Background 

Volatile Organic Compounds 

Trichlorofiuoromethane 1 l/10 I 0.0002 1 0.0023 1 TR05-08 1 120 1 0.0002 1 I N (2) 1 

lnorganics 
I 212 1 9560 - 10200 1 9880 1 TR05-06 1 3400 I ifmnn I ia4nn I hl 1 

II9 I n a1 I neq I TRP=nC 1 EA 
I “L”” 1” I”” 

I . ..“J-“V , d.T 0.91 13.6 ii 
5 1 TRf’=-n-I 1 a 1R 13 1 N 

Ins. V.Y. V.“. 

Arsenic 212 0.49 - 1.8 1.14, , . ..vII-“I 
Barium 212 76.7 - 200 138.35 TR05-06 
Beryllium 212 0.86 - 1.7 1.28 TR05 AC 
Calcium 212 1130 - 3270 2200 TR05 
Chromium 212 20.6 - 35.2 37 9 TRf’= 

17yoo 
I .” 

I 
I&. . I . . 

200 1 225 I N 
47 I 17 N I 

Cobalt 
Copper 
Iron 

Lead 

1’“” 

l-06 Ni 
,.I 1. 

3270 l&O N 
-. .- _. -“J-O7 10 35.2 35.3 N 

i 9.15 i 3n3 31 1 N 212 2.8 - 15.5 _. ._ _. ___ __ 
212 3.9 - 6.8 5.35 TR05-07 100 6.8 30.6 N 
212 12600 - 24000 18300 TR05-06 1010 24000 39900 N 
212 7.8 - 19.9 

-- -- I I 

I 

2/2 
.-- _-.- 13.85 TR05-06 -1.4 1 19.9 I 96.5 I N 

Magnesium 1560 - 4300 2930 TR05-06 NA I A-arm -tJ”” I Aam -?Y”” N I. 1 

Manganese 212 126 - 1030 578 TR05-06 77 1030 2010 N 
Nickel 272 8.5 - 24.3 16.4 TR05, nc -vv , i7n IV” 24.3 19.1 N 
Potassium 212 701- 2400 1550.5 TR05-,, d-e I I NA I .r\ 94nn -7”” win “““I I N . . 
Selenium 212 0.72 - 2 1.36 TR05- -vu r c9 L3.L I 9 I I 

I 
hi I. I 

Sodium 212 196 - 214 -205 TR05 -06 NA 2;4 86.7 I N 
Thallium 10112 0.79 -2.7 1.2833 rrn TROS-uo t cln L.2 1.6686 0.42 N 
Vanadium 212 23.6 -25 24.3 TR05-07 ’ c3nn 

Zinc 212 23.1 - 48.7 35.9 TR05-06 i 

J&V” 25 45 N 
1000 48.7 60 N 

1 Data is included from the following samples: W-TROS-01, W-TR05-02, W-TR0503, W-TR05-04, W-TR05-05, W-TR05-06, W-TR05-07, W-TR0514, 
W-TR05-09, W-TR05-10, W-TROS-11, and W-TR05-12. 

2 The concentration of Trichlorofluoromethane is several orders of magnitude below the EPA’s Region II risk-based concentration of 23,000 mglkg, thu 
no risk is posed by this compound. 



TABLE 7 

TRENCH 06 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 

P ‘arameter (mg/kg) 
L 
lnorganics 
Aluminum 
Arsenic 

Frequency c al Range of I 
‘----we 

Location of 
I Detection Ill 1 Detection 1 nveri I ~-----~~- .-n, - -----_-__ Maximum 

I 212 1 10500- 14200 1 12350 1 TR06-13 
a2 I 47-6 i !i 35 1 TROrj-13 

- ., 
1700 927 

.-. . 1.. 
6-07 225 N 
6-07 1 1.6 1.7 N 
6-07 NA 2570 1910 N 
6-07 10 23.8 35.3 N 

-..v.. . , .-6-l 3 202 * 9.1 21.1 N 
II 3 i TRfXj-13 100 124 m6 N 

LIL IJ.0 - YL.1 O&L3 FRO 

Beryllium 212 0.87 - 1.6 1.235 TRO 

Calcium 212 1330 - 2570 1950 TRO 

Chromium 212 21.5 - 23.8 22.65 TRO 
Cobalt 212 88-91 I\195 TRll 

lCorXX!r I 212 I 4-124 i 

Target 
Concentration mackground 

T 
18100 

13 1 
3400 1 14200 

3 1 6 

1 ho\’ I 
-.- 19160 :35900 -.- I . ..-.a I I .-. . 

1 

I -v... I. 

212 275OtI -. --- TRW07 . . .-- 1 1010 1 35900 ----_ i 3QQCK-l --v-- N 
Lead 212 7.6-12.6 10.1 _-__ 1 , TRO6-07 _..__ 1 1.4 I I 12.6 1 96 5 --.- N 

Magnesium 212 2960 - 3080 3020 1 TROK13 I NA 1 i&j 4960 N Manganese 212 183 - 390 38R 6 1 TRnr 
i9n 3nin N 

Nickel 212 11.6 - 13.6 N 

Y .- -_. . -1 

-...P..e . . .&I 3 77 3 

126 i TRf&13 130 13.6 ;9:; I. 
s-07 NA 1470 305ll N I 

c I --- ---- I .-.- - . .-. 

Potassium 212 1250 - 1470 1360 TROc . . 
Selenium 272 1.3 - 2.5 1.9 TR06-07 1 5.2 2.5 N 
Sodium 212 340 - 367 353.5 TR06-07 I NA 367 86 7 N 

Thallium 12113 0.57 - 2.3 1.1358 TROC 

Vanadium 

I _. .- 

2l2 

I 

23.4 - 37.6 30.5 I I I TR06-13 
5200 37.6 45 ii Zinc I 212 1 344-42f 38 76 1 I 

TRW-,3 1000 I 431 I fin I N 1 . 
I --. I --.. I . . 

3-11 2.9 1 1.4224 I 042 N I 

1 Data is included from the following samples: W-TR06-09, W-TROG-01, W-TR06-02, W-TR06-03, W-TR06-04, W-TR06-05, W-TRO6-06, W-TR06-07, 
.W-TRO6-08, W-TROG-IO, W-TROS11, W-TRO6-12, W-TR06-13, and W-TRO6-14. 



TABLE 8 

TRENCH 07 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 

Frequency of Range of Location of Target 95% UCL Background 
Exceed TC & 

arameter (mglkg) Detection (1) Detection 
Average 

Maximum Concentration (TC) Background 
Volatile Organic Compounds 

I 
1,. 

l/lU 
h AAA i rbnne. 1 

U.UUL4 1 ---- ^_ I KU/-U1 . ..-. J.0 ’ u.uu I 1 u.ui 

nA7I 1 I N ethylene chloride I 
8,10 ! A #t-n I\ nrr, ! n nnrln , ---- --*--‘-- ! -CL 1 U.UUJ - u.uu4 1 u.uu.x 1 iKU/-WfUflUY f U.3 I n nn9, I u.uu~~912 1 N I 

Semivolatile Organic Compounds 
Benzo(a)anthracene i l/l0 0.21 0.1695 TR07-02 1.5 0.1777485 N 
Benzo(a)pyrene I 1110 0.17 0.1655 TR07-02 0.6 0.1664165 N 

1 a..-. A 1e n .--PC ---m ^a *r . . .- . . 0.1720825 N 

I 43 0.1 N 
*rn n 4onca4fi N 

Benzo(b)tluorantnene I 
Benzo(k)fluorar’*“~ ’ 
Chrysenc 
Fluoranth~~lc 
Phena?^- 

1111GI IC I, I” v. I V. l”“” 

: ill0 0.22 0.1705 ; 
.A..._ l/10 0.41 0.1895 T 

1111 II Cl I2 1110 0.26 0.1745 Tw, -“L 
1 ,*n n Cl n rlnc)c v-s-b,%* rrn t 

l/l0 I U3Y 1 U.IO~O 1 I KU I-W I 4.3 

4rrn n1 I fIlmI i ‘TR07-02 .C 1 

R07-02 ICKJ 1 u. loua I 

R07-02 40r 1 n99Amw 
on7 nci 8G ^^^ I 

I I . 
.* i 

IPZene 

U u.13-wuv5 N 
L 0.1919135 N 

I I/ IU I U.D4 , U.LULU 1 I KU/-W I JUU 0.2712375 N 

s 
!42 I 4110 1 0.014 - 0.15 I 0.0424 I TR07-04 I I.6 1 0.0682406 1 I N I IAroclor-12 , ---~ 

Inorganic 
Aluminum 
Antimony 
Arsenic 
- . 
Barium Beryllium 
Calcium 

ItI 1lYUU I IYUU I KU/-U/ J4uu I IYUU 1 IO IV 

l/l 0.58 0.58 TR07-07 5.4 n ce 1 49 E 

l/l 2.6 2.6 TR07-07 3 L.0 
4 ,a l nr 4nr ’ -rrns-.T -9 17nn 4f-c 

Chromium 
Cobalt 
Copper 
Iron 

Lead 

.-. . . - 
I 

-I/ I IU3 .IUiJ I KU/-U/ IIUU ,Ui) 225 N 
l/l 1.5 1.5 TR07-07 1 1.5 1.7 N 
111 1580 1580 TR07-07 NA 1580 1910 N 
1 *a e.n e -em = ---- ^- AA cI#? --I 35.3 N 

, 21.1 N 
e-Bra,- N 

l/I L0.L L0.L I KUI-U/ lU L0.L 

l/l 15.6 15.6 TR07-07 202 15.6 
l/l 8.6 8.6 TR07-07 100 8.6 JU.0 

111 27700 27700 TR07-07 1010 27700 399Ob I IV 

l/l 13.9 13.9 TR07-07 I ---A. clllnn - ---- -- .a. 1.4 nr\nn 13.9 *n#z8b 96.5 N )rl . ._ 

potassium 

I l/l I ZYLNJ 1 LYJU 1 TFW-“7 I 

l/l 999 I PQQ I Tml 
_ ._ Ir 

IULL I /.YJU 4YOlJ I” 

N . I 999 2010 
>i\ IQ 1 

1, -v, I., . I 

a , J7-07 . 77 I , 
--- 

I Al- - -- 77-07 l&J I”. 1 . . 

I l/l I 1uuu 1 IOUU 1 I K07-07 NA l&O 3050 N 
1-1 A,-. I “0 - -- 77-07 5.2 1.8 N 

.- m- mn 0.0017278 0.42 N 
R? 3 45 N 

Selenium 

Thallium Vanadium 
Zinc 

l/l 1.U 1.0 IKU 

Q/10 1.1 -2.2 1.465 TRO/-u/ l/l 33.2 33.2 TR07-07 5;;” 
l/l 35.3 35.3 TR07-07 1000 ..-.- I -- 



TABLE 9 

TRENCHES 00-97 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 

PAGE 1 OF 2 

Parameter (ma/kg) 
Frequency of Range of 

Average 
Location of Target 

95% UCL Background 
Exceed TC & 

Detection (1) Detection Maximum Concentration (TC) Background 
Volatile Organic Compounds 

4,4’-DDT 

Methoxychlor 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Inorganic8 

Aluminum 

Antimony 
Arsenic 
Barium 

Beryllium 
Calcium 

1132 0.0045 0.0079 TROl-16 1.6 0.0045 N 

2132 0.0026 - 0.0027 0.0377 TROO-18 160 0.0027 N 
7/l 26 0.012 - 0.15 0.0226 TR07-04 1.6 0.15 N 
2/l 26 0.036 - 0.14 0.0211 TROO-01 1.6 0.14 N 
l/l26 0.003 0.0199 TROl-14 1.6 0.003 N 

32i32 5700 - i 5600 962i.i 875 TRol-17 3400 10512.866 18100 N 

6132 0.58 - 1.25 0.4508 TROl-17 5.4 1.25 13.6 N 
31132 0.49 - 9.1 3.9278 TR04-09 3 9.1 12.1 N 
32132 27.7 - 200 71.2453 TR05-06 1700 67.3166 225 N 

30132 0.6 - 1.7 0.6908 TR05-06 1 1.7 1.7 N 
32132 424 - 34400 2285.2188 TR04-03 NA 34400 1910 N 



TABLE 9 

TRENCHES 00-07 VERIFICATION SAMPLING RESULTS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC, WARMINSTER, PENNSYLVANIA 

c 
IParameter (mgIkg) 

Phrnmin wn 

Frequency of 
Detection (1) 

32132 

PAGE 2 OF 2 
I Location ot I Target r-m, ..a. “--l----..^-l 1 Exceed TC 8 Range of 

Detection 
Average 1 

Maximum 1 Concen&atlon (TC) 1 “% UbL 1 Dacngr”u”u 1 Backgtound 
r;3-353 I In 1 ici17?t2 I ar; -3 I N "._ "".B 

, 
17.8781 TR05-07 "Y." I .- .w Ii8.ClS.n" , 

Y,I"IsIY*.. I ---- Cobalt I 32132 1 1.8-29.1 I 8.9172 TROO-05 202 1 I 3Qi _“. . 211 -.. I I N 1 _.- --.. I 
I 32132 ?Q-13A I 26.5453 TROl-04 100 dV.V.4 1 ar;q 30.6 N “.” .-. 

1195754 .-v-v..87 39900 N , 

Mag, l-lll. I --. -- 
I 32132 1 fmn,7i~nn I 3n38 1 3iann 

,L”” W...“” &I”“” , 

AQfm 

7-11 

N . _ 
Manganese I 32132 1 23.8-1340 425.2734 TROO-05 77 1 IRAil 1 .- .- 2010 N --. - I 1 . -- , ..--- 
Nickel 32 1 

I 32l- 5.8-24.3 11.9453 TROC. ww --- ,“.I i-l% I 130 1 "'6615 19.1 I N 

31132 1 1 ,64-2400 897.0469 7?iQl wxn I N 1 in am 
*-1t POtaSSL, - ..-- 

.- . - - -. . - . - YY"" . rn -- 
. m m17AO'.,.,. 

.._-- -- I , 

Selenium 0.72 - 2.5 1.299, I3 -TR#Wl7 I 5.2 i .4885 N . .."- -. -.- . ..-... I 
Sodi,... t,m I 11132 1 1 .39-1620 206.2c*n a ."Y" TcmAJl? .,\"T "Y I NA N . -. . 242.936 86.7 

Thallium 831126 0.57- 2.7 

-1 

1.111 

t-.-.I- cl- I cm 97 n43 V.-s. 

I 

N ,. 
V;lnadium 3332 ma - 54.2 

.--- - - 
27.5'A' l lKU3-UO I 5;o"o I L., I 1 TmIA-n9 I 1 797RlR I 45 I N I _..--.-... 

Zi' nr I 32l32 1 lAR-599 1 30.8 . ..- --.- ..” I c 

-“..-.- 

.“. , . ..-. -- I , 

I 

109 I TR03-08 I 1000 1 35.3736 1 $0 I N 1 

t 

Data is induded ffom the following sampk?s:W-TROO-08, W-TROO-01, W-TROD-02, W-TROO-03, W-TROO-04, W-TROO-05, W-TROO-06, W-TROO-07 
W-TROO-OS. W-TROO-10, W-TROO-11, W-TROO-14, W-TROO-15, W-TROO-16, W-TROO-17. W-TROO-18 
W-TROO-18R, W-TROl-08, W-TROl-01. W-TRO1-02, W-TROl-03, W-TROl-04, W-TROl-05, W-TROl-06 

W-TRO1-07, W-TRO1-09, W-TROl-10, W-TROl-11, W-TROl-12, W-TROl-13, W-TROl-14, W-TROl-15 

W-TROI-18, W-TROl-23, W-TROl-18, W-TROl-19, W-TROl-ISR, W-TROl-20, W-TROl-21, W-TROl-22 
W-TR02-06, W-TR02-01, W-TR02-02, W-TR02-03, W-TR02-04, W-TR02-05, W-TR02-07, W-TR02-08 
W-TR02-09, W-TRO2-10, W-TROZ-11, W-TR02-12, W-TROZ-13, W-TR02-14, W-TROZ-15. W-TR02-16 
W-TR02-21, W-TR02-18, W-TR02-19, W-TR02-20, W-TR03-01, W-TR03-02, W-TR03-03, W-TR03-05 
W-TRO3-06, W-TR03-07, W-TR03-08, W-TR03-09, W-TR03-10, W-TROf11, W-TR03-24, W-TR03-23 

W-TR03-15, W-TR03-16, W-TR03-17, W-TR03-19, W-TR03-20, W-TR03-21, W-TR03-22, W-TRO4-OO-AVG 
W-TRO4-OOR. W-TR04-02, W-TRO4-03, W-TRO4-05, W-TRO4-06, W-TRO4-07. W-TRO4-08, W-TR04-09 
W-TRO4-10, W-TRW-1 1; W-TRO4-13, W-TRO4-14, W-TRO4-15, W-TRO4-19, W-TR05-01, W-TR05-02 
W-TR05-03, W-TR05-04, W-TR05-05, W-TR05-06, W-TR05-07, W-TR05-14, W-TR05-09, W-TR05-10 
W-TROk-11, W-TR05-12. W-TRO6-09, W-TROG-01, W-TR06-02, W-TRO6-03, W-TR06-04, W-TR06-05 
W-TRO6-07, W-TRO8-08, W-TRIX-10, W-TROG-11, W-TR06-12, W-TRffi-13, W-TRO6-14, W-TR07-01 
W-TR07-02, W-TR07-03, W-TR07-04, W-TR07-11, W-TR07-07. W-TR07-06, W-TR07-09, W-TR07-10 

W-TR07-13 



TABLE 10 

TARGET CLEAN-UP CONCENTRATIONS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE1 OF3 

PADEP (1) Risk-Based (2)(4) Groundwater Protectlon (3)(4) Minimum (4) 

(Wb) OWW OWkg) OWW 
Semivolatile Organics 
2-Methylnaphthalene NA NA 140 140 
Acenaphthene 30 76000 630 30 
Acenaphthylene NA NA 160 160 
Anthracene 70 380000 13000 70 
Benzo(a)anthracene 6 17 1.5 1.5 
Benzo(a)pyrene 0.6 1.7 82 0.6 
Benzo(b)fluoranthene 6 17 4.5 4.5 

Benzo(ghi)perylene 500 NA 96000 500 

Benzo(k)fluoranthene NA 170 45 45 

Bis(2ethylhexyl)phthalate 300 900 3600 300 

Chrysene 500 1700 150 150 

Dibenzo(a.h)anthracene 0.6 1.7 1.4 0.6 

Fluoranthene 400 50400 6400 400 
Fluorene 40 50400 830 40 

Indeno(l,2,3,-cd)pyrene 6 17 13 6 

Naphthalene 8 50400 140 8 

Phenanthrene 80 NA 850 80 
Pyrene 300 38000 4600 300 
Volatile Organlcs 
2-Butanone 0.05 760000 170 0.05 

Acetone 0.03 130000 340 0.03 

Benzene 0.8 430 0.46 0.46 

Bromomethane 1 1800 0.8 0.8 

Carbon tetrachloride 0.5 97 0.46 0.46 

Chlorobentene 10 25000 3.6 3.6 

cisal,2-Dichloroethene 7 13000 6.4 6.4 

Ethylbenzene 7000 130000 64 64 

Methylene chloride 0.3 1700 0.46 0.3 



TABLE 10 

TARGET CLEAN-UP CONCENTRATIONS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE2 OF3 

Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofuoromethane 
Vinyl chloride 
Xylenes, total 
PesticideslPCBs 
4,4’-DOT 
Aroclor-1242 
Aroclor-I 248 
Aroclor-1254 
Methoxychlor 
lnorganics 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt , 
Copper 
Iron 
Lead 

Magnesium 
Manganese 

PADEP (1) Risk-Based (2)(4) Groundwater Protection (3)(4) Minimum (4) 

(mgM) @wW) (Wkg) MwW) 
10000 250000 9.2 9.2 

700 240 0.46 0.46 

16000 250000 92 92 
2 1100 0.46 0.46 

NA 380000 120 120 
2 6.6 0.18 0.18 

100000 2500000 920 920 

10 37 21 ‘IO 
5 1.6 5.5 1.6 
5 1.6 5.5 1.6 
5 I.6 5.5 1.6 

300 6300 160 160 

NA 1300000 3400 3400 
30 504 5.4 5.4 

3 8.4 29 3 

5000 88000 1700 1700 
1 2.9 63 1 

20 630 7.5 7.5 

NA NA NA NA 

10 6300 38 10 
NA 76000 202 202 
100 50400 120 100 
NA 380000 1010 1010 

200 NA 1.4 1.4 

NA NA NA NA 

400 29000 77 77 
1 



TABLE 10 

TARGET CLEAN-UP CONCENTRATIONS SUMMARY 
SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE3 OF3 

Nickel 
Potassium 

Selenium 
Silver 
Sodium 

Thallium 
Vanadium 
Zinc 

PADEP (1) Risk-Based (2)(4) Groundwater Protection (3)(4) Minimum (4) 
OWkg) (Wkg) (wW (wW 

200 25000 130 130 
NA NA NA NA 
50 6300 5.2 5.2 

400 6300 31 31 
NA NA NA NA 

6 101 2.9 2.9 

NA 8800 5200 5200 
1000 380000 14000000 1000 

FOOTNOTES: 
1 Values presented are from the “Technical Manual , Pennsylvania’s Land Recycling, Revison 1 to Appendix 82 

(Statewide Human Health Standards for Soils),” 4126196. 
2 USEPA Region Ill Risk-Based Concentration Table, January-June 1996. 
3 Three references: “Soil Screening Guidance: User’s Guide”, April 1996, “Aquatic Fate Process Data for Organic 

Priority Pollutants” , USEPA, 1982 and the ” Drinking Water Regulations and Health Advisories”, October 1996 
were used to obtain groundwater protection values. 

4 Values were presented to two significant figures. 



TABLE 11 

RECREATIONAL RISK ESTIMATES - SOIL INGESTION 
SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 

Chemical of Soil leanup Leve Reference Slope Hazard Quotient (Child Cancer Risk Hazard Quotient (Adultj 
Potential Cont. Goal Dose Factor Soil Soil Soil 
Concern OWkg) (wh4) (mglkglday) kgdaylmg Ingestion Ingestion Ingestion 

4,4’-DDT 
‘Methoxychlor 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
lnorganics 
Cobalt 
Copper 
Selenium 
Thallium 

0.0045 1.6 5.00E-04 NA 7.13E-06 NA 1.31 E-06 
0.0027 160 !i.OOE-03 NA 4.26E-07 NA 7.86E-08 

0.15 1.6 NA 7.70E+OO NA 9.18E-08 NA 
0.14 1.6 NA 7.70E+OO NA 8.57E-08 NA 

0.003 1.6 2.00E-05 NA 1,19E-04 NA 2.18E-05 

29.1 202 6.00E-02 NA 3.84E-04 NA 7.06E-05 
35.6 100 4.00E-02 NA 7.05E-04 NA 1.29E-04 
1.5 5.2 5.00E-03 NA 2.38E-04 NA 4.38E-05 
2.7 2.9 7.00E-05 NA 3.06E-02 NA 5.61 E-03 

) ! 



TABLE 12 

RESIDENTIAL RISK ESTIMATES - SOIL INGESTION 
SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 

T- 
Chemical of Soil leanup Leve Reference Slope Hazard Quotient (Child Cancer Risk Hazard Quotient (Adult) 

Potential Cone. Goal Dose Factor SOII SOII Soil 
Concern OWW OwW (mglkglday) kg-daylmg Ingestion L Ingestion Ingestion 

Volatile Organic8 
Acetone 0.008 0.03 1 .OOE-01 NA l.O2E-06 NA I. 1 OE-07 
Chlorobenzene 0.001 3.6 2.OOE-02 NA 6.39E-07 NA 6.85E-08 
Ethylbenzene 0.003 84 1 .OOE-01 NA 3.84E-07 NA 4.llE-08 
klethylene chlonde 0.006 0.3 6.00E-02 7.50E-03 1.28E-06 7.05E-11 1.37E-07 
Toluene ’ 0.14 92 2.00E-01 NA 8.95E-06 NA 9.59E-07 
Trichlorofluromethane 0.0002 120 3.00E-01 NA 8.52E-09 NA 9.13E-10 
Xylenes, total 0.023 920 2.00E+OO NA 1.47E-07 NA 1.58E-08 
Semivolatile Organics 

4,4’-DOT 
Methoxychlor 
Aroclor-1242 
Aroctor- 1248 
Aroclor-1254 
lnorganics 
Cobalt ’ 

Selenium 
Thallium 

IRisk 

0.0045 1.6 5.00E-04 NA l.l5E-04 I NA 1.23E-05 
0.0027 160 5.00E-03 NA 6.90E-06 NA 7.40E-07 

0.15 1.6 NA 7.70E+OO NA 1.81 E-06 NA 
0.14 1.6 NA 7.70E+OO NA 1.69E-08 NA 

0.003 1.6 2.00E-05 NA 1.92E-03 NA 2.05E-64 

6.00E-02 NA 6.20E-03 NA 6.64&04 
4.00E-02- 1.14E-02 NA 1.22E-03 

1.5 5.2 5.00E-03 NA 3.84E-03 NA 4.1 lE-04 
2.7 2.9 7.00E-05 NA 4.93E-01 NA 5.28E-02 

I 5.19E-01 1 1.05E-05 1 5.56E-02 I 



TABLE 13 

RISKS FROM GROUNDWATER BASED ON SITE SOIL CONCENTRATIONS 
SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 

Site Concentration Estimated GW Cone; RBC (tap water) Cancer 
OwM) OwN-1 (2) OWL) (3) Risk (4) A 

I 7.96E+w, II at3 

Chemical of 
Potential Concern 
Semivolatile Organic8 

1Benzofa)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Acenaphthene 
Anthracene 
Bis(2-ethylhexyl)phthalate 
Chtysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Indeno(l,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Volatile Organics 7 
Acetone 
Chlorobenzene 
Ethylbenzene 
Methylene chloride 
Toluene 
Trichlorofluoromethane 
Xylenes, total 
PesticideslPCBs 
4,4'DDT 
Methoxychlor 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

AlI? e rn 
-. .- 3.02E-05 9.2OE-05 3.28E-07 

2.46E+03 0.48 9.76E-06 9.20E-05 l.O6E-07 
2.46E+03 0.21 4.27E-06 9.20E-04 4.64E-09 
3.20E+03 0.28 4.38E-06 150E+OO 2.92E-12 
2.04E+03 0.42 l.O3E-05 9.00E-06 1.14E-06 
1.42E+Ol 0.049 1.73E-04 2.20E+OO 7.84E-11 
5.90E+Ol 0.09 7.63E-05 l.lOE+Ol 6.93E-12 
3.02E+04 2.6 4.30E-06 4.80E-03 8.97E-10 
796E+O2 0.48 3.02E-05 9.20E-03 3.28E-09 
7.60E+03 0.069 4.54E-07 9.20E-06 4.93E-08 
2.14E+02 0.66 1.54E-04 1.50E+OO l.O3E-10 
6.94E+03 0.26 1.87E-06 9.20E-05 2.04E-08 
2.80E+Ol 0.4 7.14E-04 1.50E+OO 4.76E-10 
2.lOE+02 0.61 1.45E-04 l.lOE+OO 1.32E-10 

l.l5E-03 0.008 3.48E-01 3.70E+OO 9.40E-08 
4.38E-01 0.001 l.l4E-04 3.90E-02 2.93E-09 
7.26E-01 0.003 2.07E-04 1.30E+OO 1.59E-10 
2.34E-02 0.006 1.28E-02 4.10E-03 3.13E-06 
3.64E-01 0.14 1,92E-02 7.50E-01 2.56E-08 
3.18E-01 0.0002 3.14E-05 1.30E+OO 2.42E-11 
7.78E-01 0.023 1.48E-03 1.20E+Ol 1.23E-10 

5.26E+03 0.0045 4.28E-08 2.00E-04 2.14E-10 
1,95E+02 0.0027 6.9lE-07 160E-01 3.84E-12 
6.18E+02 0.15 1.2lE-05 8.70E-06 1.39E-06 
6.18E+02 0.14 l.l3E-05 8.70E-06 1.30E-06 
6.18E+02 0.003 2.43E-07 7.30E-04 3.32E-10 



TABLE 13 

RISKS FROM GROUNDWATER BASED ON SITE SOIL CONCENTRATIONS 
SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 

Chemical of 
Potential Concern 
InorganIcs . 

kabalt ----.- 
Copper 
Selenium 
Thallium 

I 

Kd Site Concentration Estimated GW Cont. RBC (tap water) Cancer 
(1) (wW OwU (21 (w&) (3) Risk (4) 

450E+Ol 29.1 3.23E-02 2.20E+OO 1.47E-08 
3.50E+Ol 35.6 509C02 1.50E+OO 3.39E-08 
5.00E+OO 1.5 1.50E-02 1.80E-01 8.33E-08 
7.lOE+Ol 2.7 1.90E-03 2.60E-03 7.31E-07 

t I 

RISK 8.47E-06 I 

1 Kd value was obtained from the “Soil Screening Guidance: User’s Guide” or calculated as Koc x 0.002. 
2 Estimated GW Concentraion is the Soil ConcentrationlKdIDilution Attenuation Factor default of 20. 
3 RBC value is the RBC value for tap water. 

The RBC tap water value for naphthalene was used as a surrogate for noncarcinogenic PAHs. 
4 Calculated from a ratio: Site Cancer Risk from GW = (Estimated GW Conc./RBC tap water) x 0.000001. 





DRAFT 

VERIFICATION SAMPLING AND ANALYSlS PLAN 

SITE 4 REMOVAL ACTlON 

NAWC WARMINSTER, PENNSYLVANIA 

1.0 INTRODUCTION 

In response to Contract Task Order No. 159 under Contract No. N62472-90-D-1298. Brown 8 Root 

(B&R) Environmental, a division of Halliburton NUS Corporation (HNUS), has been tasked to perform 

verification sampling and analysis for Site 4 (North Runway Landfill) at the Naval Air Warfare Center 

(NAWC). Warminster. Pennsylvania. The Navy is planning to conduct a removal action at this site 

beginning in July 1996. This sampling and analysis plan (SAP) describes the requirements and specific 

procedures for field work to be conducted as part of the Site 4 removal action. 

The Navy’s remedial action contractor, Foster Wheeler, will implement this removal action in accordance 

with the work plan it prepared. B&R Environmental will conduct sampling and analysis to confirm that soils 

left in place do not present a threat to human health and the environment. The analytical data will be used 

to determine whether any further removal action is required. If additional excavation is warranted, 

additional sampling and analysis will be performed to confirm that the target risk levels have been 

achieved. 

This SAP has been abbreviated to focus on the development of target concentrations protective of human 

health and the environment, the verification sampling strategy, field procedures (inciuding sampling and 

analysis requirements), and reporting. A detailed discussion of applicable quality assurance/quality 

control (QAIQC) measures and procedures is included in the Phase Ill Remedial investigation (RI) Quality 

Assurance Project Plan (QAPP) (HNUS, 1995a). 

CT0 159 
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2.0 SITE BACKGROUND 

The nature and extent of contamination and the results of previous investigations at Site 4 are pre: 

in the Site 4 Engineering Evaluation/Cost Analysis (EE/CA) Report (HNUS, 1995b). Based 01 

investigations, there are eight trenches at Site 4. The trenches average about 12 feet wide and 

deep and range from 150 to 490 feet in length. The subsurface fill within the trenches averages 4 to 

in thickness. 

2.1 Nature And Extent Of Contamination 

The material encountered during the April 1995 test pit excavations generally consisted of a top la 

clean, silty clay fill underlain by a bluish-gray micaceous silt and/or a layer of refu: 

construction/demolition debris, clayey silt, and weathered siltstone. The micaceous silt war 

encountered generally between 2 and 4 feet below the ground surface in about one-half of the tee 

Some test pits encountered siltstone or gray sandstone bedrock. 

Refuse, consisting of paper, plastic products, soda and beer cans, glass bottles, Styrofoam, ~ardt 

and photographic film, was found in nearly all test pits and trenches at Site 4. ConstructiorVdem 

debris, consisting of wood, metal, concrete, brick, cables, wire, and steel, was also encountered I 

trenches. 

2.2 Scope Of The Removal Action 

The action selected for Site 4 was excavation of contaminated soils and buried wastes and disposal c’ 

approved landfill. The volume of contaminated soils and buried wastes at Site 4 is estimated to be 

approximately 7,990 cubic yards or 12.800 tons. Based on site characterization information, it does r 

appear that contaminants have significantly migrated from the eight trenches identified at Site 4. as 

described in the E!XA report (HNUS, 1995b). 

This removal action addresses wastes and contaminated soils at Site 4. Groundwater in this area is 

addressed by a separate remedial action. This removal action will eliminate the potential for h 

exposure to the contaminants and potential migration of contaminants into the environment. 

2 -- C7C 
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3.0 SITE 4 REMOVAL ACTlON TARGET CLEANUP LEVELS 

3.1 Technical Approach 

The approach followed to develop the target cleanup concentrations for this removal action considered 

both Pennsylvania Department of Environmental Protection (PADEP) generic cleanup levels and risk- 

based concentrations developed specifically for the site, using exposure assumptions consistent with the 

future land use currently planned for the site after base closure (recreational use). The PADEP cleanup 

heiS considered were the residential use levels rather than the nonresidential (industrial) land use levels, 

since recreational use is more closely aligned with a residential scenario than a nonresidential usage 

scenario. Risk-based concentrations designed to be protective of human receptors under the projected 

land use scenario (recreational use) were developed through procedures outlined in and consistent with 

EPA Region III guidance emitted med Concenan Tabwrv - June. 1996 (EPA, 1996a), 

EPA Risk Assessment guidance, and EPA Soil Screening guidance. Risk-based concentrations 

developed to be protective of groundwater were developed in accordance with EPA guidance outlined in 

Soil Scrmefs Gu& (EPA, 1996b). All risk assessment methods used to develop risk- 

based concentrations are consistent with current EPA risk assessment procedures outlined in the EPA 

guidance documents identified above. 

3.2 Identification of Target Compounds 

Limited evidence of groundwater impact has been detected in monitoring wells located downgradient of 

Site 4. Specifically, trichloroethene (TCE), cis-1,2dichloroethene, and carbon tetrachloride have been 

detected albeit at concentrations below the Maximum Contaminant Levels promulgated under the Safe 

Drinking Water Act In addition, thallium was detected in groundwater at one well cluster. Although 

thallium is a naturally-occurring chemical, it was not detected in background samples. This chemical 

could be attributable to Site 4, although this constituent was not detected in soil samples collected at the 

site during previous investigative efforts. As a result of the detection of these chemicals in downgradient 

groundwater, risk-based target concentrations have been developed for these chemicals although only 

TCE was detected in soil samples collected at the site. 

In the Site 4 EUCA Report (HNUS, 1995b), comparisons of site-related subsurface soil data were made 

to risk-based concentrations, background levels, and relevant “to be considered” (TBC) criteria (refer to 

Tables 1-2 and l-3 in the EUCA report). The following criteria were applied to those chemicals that 

exceeded TBC criteria to identify a subset of chemicals to be used for the development of preliminary 

target concentrations for the removal action. 

06%08P . 3 cl0 159 
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‘.^_j . Chemicals were eliminated that had low frequency of detection in subsurface 

[pentachlorophenol - 1 of 18 samples, dibenz(a,h)anthracene - 2 of 18 samples, dielr 

1 of 18 samples, endosulfan sulfate 1 of 18, , and cadmium - 1 of 18 samples]. 

. Arsenic, beryllium, chromium, and manganese were eliminated because the site-re 

data were not wnsidered statistically higher (or significantly different) than 

background data. The Mann-Whitney U-test .was used to determine whether the 

related and background data were from populations with identical medians (EPA, 199 

. Nickel was also eliminated because the associated soil concentrations were similar tr 

migration to groundwater screening criteria and did not exceed any soil TBC scre 

criteria. Also, nickel was not considered to be very mobile in the environment. 

The followrng chemicals were retained for the development of risk-based target concentrations: 

. Benz(a)anthracene 

. Benzo(a)pyrene 

. Benzo(b)fiuoranthene 

. Polychlorinated biphenyls (PCBs) 

. Trichloroethene (TCE) 

. Thallium 

. cis-1,2-Dichloroethene 

. Carbon tetrachloride 

3.3 Establishment of Target Cleanup Levels 

Site 4 removal action target concentrations are established below for the preceding eight chemic 

However, if additional chemicals are detected during verification sampling and analysis, the pate 

human health impacts of these constituents will also be considered. 

- 
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3.3.1 State Standards 

PADEP generic human health standards for incidental ingestion of residential soils were considered as 

potential remediation standards (PADEP, 1995; PADEP, 1996). The applicable generic cleanup levels are 

shown in Table 1. 

TABLE ‘! 
PAOEP GENERIC CLEAN-UP LEVELS 

WTE 4 REMOVAL ACTlON 

3.3.2 Risk-based Soil Ingestion Target Levels 

In addition, risk-based target concentrations were also developed based on EPA guidance as described 

in Section 2.1, assuming a future recreational land use scenario. An incremental cancer risk of lfl and 

Hazard Quotient of 4 (for noncarcinogenic effects) were the target risk levels for each contaminant. 

Attachment A provides the assumptions, procedures, calculations, and results. Table 2 lists the resulting 

target concentrations for the chemicals of potential concern. 

TABLE 2 
RISK-BASED TARGET CONCENTRATIONS 

RECREATIONAL LAND USE 
SITE 4 REMOVAL ACTION 

CT0 159 
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3.3.3 Groundwater Protection Target Levels 

Target soil concentrations were also developed based on protection of groundwater. As previc 

discussed the EPA’s Soil Screening Guidance was used as the basis for the development of target 

concentrations considered protective of groundwater. Attachment A provides a summary of 

development process for groundwater protection using this guidance. Groundwater protection tz 

concentrations were developed such that Maximum Contaminant Level (MCL) concentrations will nc 

exceeded in the groundwater. For contaminants with no MCL, health-based limits presented in the E, 

Soil Screening Guidance (EPA, 1996) are used in place of the MCL’s in calculating target 

concentrations. The target concentrations for groundwater protection based on the Soil Scree 

Guidance are summarized in Table 3. Table 3 also includes PADEP’s target cleanup levels for protec 

of groundwater. 

GROUNDWATER 
TABLE 3 

PROTECTION-BASED TARGET CONCENTRATIONS 
SITE 4 REMOVAL ACTION 

I TARGET 

3.3.4 Final Target Cleanup Level Development 

Final target concentrations were identified by comparing both PADEP and risk-based levels protectiv 

recreational land use and groundwater use and selecting the lowest target concentration for E 

chemical of potential concern. Based on this comparison. Table 4 presents the lowest tz 

concentrations obtained from the target cleanup levels in Tables 1, 2, and 3: 
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TABLE 4 
FINAL TARGET CONCENTRATIONS 

SITE 4 REMOVAL ACTION 

CHEMICAL OF 
POTENTIAL CONCERN 

Befuf: 

BASIS I nnuc I 
CONCENTRATION 1 

ajanthmcene I Groundwater Protection I 1.4 mafka I 
8enzo(a)pyrene ! PADEP 

Benzo( b)fluor anthene I P, 4DEP 
PCBI i I creational Use -. 

Trfchloroethene 
cis-1,2-Dichloroethene 
Carbon tetrachloride 

Thallium 

Groundwater Protection 1 0.46 mgfkg 
Groundwater Protection 1 6.4 mglkg 
Groundwater Protection 1 0.46 mgtkg 
Groundwater Protection 1 2.4 m&a 

0.6 mglkg 1 
6 mg/kg 

1.6 mg/kg 

The National Contingency Plan (NCP) indicates that the overall objective of remedial action should be the 

protection of human heatth such that the excess upper bound lifetime cancer risk to an individual falls 

between lo4 to 106 and systemic toxicants do not pose the threat of any adverse effects. The NCP 

requires that where multiple contaminants or contaminant pathways exist, that remedial action objectives 

consider the cumulative effect of these contaminants and pamways and that Yhe 106 risk level shall be 

Used as the point of departure for determining remediation goals.” In this case, given me target cleanup 

levels for individual contaminants indicated in Table 4, me maximum potential cumulative carcinogenic 

risks under the recreational land use, residential land use, and groundwater ingestion scenarios are 

1.8x106* 35x10’5, and 5.6-x10-5 respectively, each falling within the 1O-4 to 106 risk range. (See 

Attachment A for a summary of projected risks under various land use scenarios.) Table 5 summarizes 

the individual and cumulative incremental carcinogenic risks posed by the target contaminants at the 

preliminary target concentrations presented in Table 4. Thallium and cis-1,2-DCE are not included in 

Table 5 as they are not carcinogens. Given that a protective wver of 2-3 feet of clean fill will be placed 

and maintained at this site, and that it is unlikely that all of the compounds listed in Tables 4 and 5 will be 

encountered at any single location at the maximum allowable levels, meeting the target cleanup levels in 

Table 4 should be protective of human health in this case (recreational/residential land use). 

p> 159 06960&P 7 



TABLE 5 
CARCINOGENIC RISK SUMMARY 

PRELIMINARY TARGET CLEANUP LEVELS 
SITE 4 REMOVAL ACTION 

I 

,-- 

IICAL OF 
ru I’ENTLAL 
CONCERN 

1 Benz(a)anthmcene 

RECREATIONAL RESIDENTIAL GROUNDWATER 
LAND USE LAND USE INGESTION 

8.2E-08 1.6E-06 
1-07 6.8E-06 I Benzo(a)pyrene 3.5E 

Benzo( b)fluoranthene 3.5E-07 
PCBS l.OE-66 

I 
Carbon tetrachloride 1 .--- 4.7E 

TOTAL I 1.8E-6 

l.lE-06 
-.-- -~ 1.8E-66 

I 6.8E-06 I 1.9E-96 
l.QE-05 1.7E-05 

-- -- 3.1E-06 
4E-08 

3.5E-05 
I 3.1E-05 

I 5.6E-05 

I 
I 

Trichlarnethene I 4.X-10 I f.QF-ClQ I 
I-09 9. 

It should be apparent mat a fixed, comprehensive list of clean-up goals for all contaminants mat 

encountered cannot be developed prior to implementation of the removal action, primarily sin 

identity of all of me chemicals of potential wncem mat may be encountered at any given low 

unknown. In me event mat contaminants additional to those listed in Table 4 are detected at levels 

present a potential threat to human health and the environment, me procedures used to develop me 

concentrations identifted in Table 4 will be used to identify or modify target cleanup levels as nt 

based on me referenced guidance. 

The final target cleanup levels are also expected to be protective of the environmental pathways. 

the site is to be covered with 2-3 feet of clean fill, migration of contaminants via surface water runoff 

a concern. The establishment of target cleanup levels protective of groundwater should also be prot 

of any nearby surface water bodies that receive groundwater discharge. 
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4.0 FIELD PROCEDURES 

The field procedures outlined in this section describe the collectiOn of soil samples to verify the 

acceptability of soils remaining after waste excavation activities are completed. 

4.1 Removal Verification Soil Sampling 

All wastes, clearly stained soils, and soils with elevated (’ 1 ppm) photoionization detector (PID) readings 

will be removed from the trenches by the Navy. After removal of the wastes/soils, confirmation sampling 

will be performed on the soils left in-place along me excavation bottom and sides, to confirm that me 

remaining soils meet the cleanup standards. The sampling strategy consists of obtaining at least two 

random samples (one sidewall and one bottom or floor sample) for every 5Woot interval of trench (116 

random samples total), one sample from each end of each trench (16 samples total), plus biased sampling 

at locations where soils were removed based on visual observation or PID readings (estimated 8 samples 

total). Attachment B describes me random sampling strategy in more detail, including the statistical basis 

for determining me appropriate number of samples to be taken to verify that the cleanup is adequate. The 

sampling strategy is based on PADEP guidance for soil clean-up actions (PADEP, 1995) and considered 

EPA guidance regarding determination of sample size, as presented in the Methods for Evaluating the 

Attainment of Cleanup Standards, Volume 1: Sails and Solid Media (EPA, 1989). The number of samples 

required under me PADER guidance was higher than me number required based on EPA guidance, thus 

the PADER approach was used as me basis for this sampling program. 

The random sampling will be performed within each 504oot trench segment, using varying, field- 

determined distances along each trench segment, and alternating me side from which the sidewall 

samples are taken. A random number generator (or random number table) will be used to determine the 

location within each interval where samples will be wllected. 

Biased soil samples will be taken from areas considered likely to have residual contamination. based on 

visual observations, PtD readings, or other indicators (e.g., stained soils, construction debris, changes in 

soil type, changes in soil characteristics). For planning purposes, it is assumed mat one biased sample 

will be taken from each trench (a total of eight samples). These samples will be wllected after me soil of 

wncem has been removed, to confirm mat target concentrations are met. 

For those trench segments where a floor sample cannot be wllected (e.g., due to the presence of 

bedrock), an additional sidewall sample will be taken for that interval. 
. 
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Soil samples will be obtained directly from the trench, if the excavation is less than 4 feet deep, c 

from the backhoe bucket, using dedicated stainless-steel trowels. The samples will be place 

appropriate containers, labeled, and preserved as described in the Phase iii RI CAPP (HNUS. 

Sampling procedures and other field operations (e.g., decontamination, record keeping, sample p 

and shipping) will also be in accordance with the Phase Iii RI QAPP. Sample locations 

documented by measuring the distances from each location to at least two reference points. : 

locations will also be temporarily field marked with wooden stakes. 

4.2 Sample Anrlytes 

A total of 140 samples (exciuding WQC samples) are projected to be taken during the ve 

sampling. Full TAL metal and Target Compound List (TCL) organic analyses [including volatile 

compounds (VOCs), semivolatile organic compounds, pesticides, and PC&] will be performed 

(28) of the samples, including ail samples from areas where soils were excavated due to vi 

evidence of potential contamination. Ail remaining samples (112) will be analyzed for pi 

haiocarbons, poiycyciic aromatic hydrocarbons (PAHs). poiychlorinated biphenyls (PC&), and 

which covers the target compounds identified from previous site-related work. Detection limits - 

anaiytes will be below the target cleanup levels. to ensure that adequate cleanup has occurred ant 

confirmed. 

Analytical results for the soil samples will be reported by the laboratory within 48 hours of sample 

Table 6 lists the sampling and analysis requirements for the Site 4 removal action verification samf 
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TABLE 6 
SAMPLING AND ANALYSIS REQUIREMENTS FOR SITE 4 REMOVAL ACTION 

NAWC WARMINSTER, PENNSYLVANIA 

I 
28 @I 

112 

I= ma 

112 

FIELD FIELD RlNSAlE TRIP AKALYSES SOURCE OF 
OUPUCATES BLANKS BUNKS BUNKS ANALYSIS 

2 1 2 6 TCL Vohtilo Ofurnics ~6au240 

11 I 1 I 6 6 I Pulge*bb Haba~s I SW646SOlO 

2 1 2 0 TM Memtr (d) SW646 

1601 w47 1 

11 1 6 0 Thsuium SW646 

2 1 2 0 TCL %mivoMb Oqanicr SUM6 S270 

11 1 6 0 PAlI% SW&6 8310 

2 I 1 1 2 I 0 I TCL Psrticidsr/PCSs I swmaeoso 

11 1 1 1 6 1 0 bC8s I’ sws466oso 

Notas: 

(a) Numbor of smtptor ednatad. may ny based on con&ions entountsmd. 

@) 20% of the 140 sampbs to be cdbderl udeiqo full TCVTM l 8!ysm 

(c) uahg gmphite fumaca l nd indudivay coupted p&ma (ICP). 

4.3 Confirmation Of Cleanup Objecthe Attainment 

Several statistical approaches can be ~utiiized to confirm that the overall remediation successfuiiy meek 

the established cleanup objectives. Assuming that a statistically valid number of samples has been 

taken, several statistical approaches can be followed to verify adequate cleanup. The statistical 

approaches allow for a minor number of exceedances of cleanup standards, as long as the upper 95% 

confidence limit on the mean concentrations fall below the established standards. 

Compliance with the narrative clean-up objectives will be assessed through completion of risk assessment 

calculations. The upper 95% confidence limit on the mean concentrations will be determined for each 

detected chemical. These values will be used to determine hypothetical risks under the reu?Monai, 

residential. and groundwater protection scenarios. It is possible that the analytical results will be 

segregated spatiaity based on the extent of contamination. This procedure may be used sinw it is 

considered unlikely that the identity of the chemical constituents will be consistent across the various 

trenches. and possibly along the length of the trenches to be excavated. in addition, the ~~wef of the 

statistical tests will also be assessed versus an alpha of So/6 and a beta of 20%. 

. 
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As per EPA’s Methods for Evaiuating the Attainment of Cleanup Standards Volume I: Soils and .’ 

Media (EPA, 1989), a statistical determination wiii be made regarding whether the mean wncentratior 

the current!y identified and any new target compounds are less than the target cleanup levels using 

formula for upper one-sided confidence interval for the true mean contamination when a syster 

sample is treated as a stratikd sample, as presented on page 6-24 of the above guidance document 

. 
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5.0 QUALITY ASSURANCE DOCUMENTATION 

CA/W guidelines and procedures for sample handling and documentation will be consistent with those 

presented in the QAPP for Phase iii RI activities (HNUS, 1995a). 

The Naval Facilities Engineering Service Center (NFESC) CA guide will be followed, since the data will be 

used to verify the effectiveness of the Site 4 removal action. QA/QC samples will include equipment 

rinsate blanks, field duplicates, field blanks, and trip blanks. QA/QC samples will be analyzed for the 

same parameters as the related samples. 

Analytical data will undergo full data validation since the results will be used to wmpiete risk 

assessment calculations to confirm clean closure. Ail data will be reviewed by a technical supervisor and 

approved for release by the project manager. 

For ail soil samples, the laboratory will also analyze matrix spikes (MS) and matrix spike duplicates 

(MD). The duplicate will be taken from me same sample that will become the laboratory MSMSD for 

organics or for the sample used as a duplicate in inorganic analysis. 
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6.0 PROJECT MILESTONES AND SCHEDULE 

The project schedule for the Site 4 removal action will be established by the Navy, in wnsuitation 

Foster Wheeler. Actual excavation activities are estimated to last about 2 to 3 weeks. Preiimi 

analytical results will be available in 48 hours, and complete analytical data packages will be avaiiab 

about 35 days. Preliminary results will be tabulated and distributed to the Navy design group ano 

BRAC Cleanup Team (XT) members on an expedited basis, so that decisions can be made regar 

the need for additional excavation while Foster Wheeler is on site. 

The draft post removal action report should be completed about 1 month after ail analytical results 

received and evaluated. This report will summarize the removal operation and the actions taken ant 

contain me following information: 

. Summary of events 

. Analytical resutts 

. Sample location maps 

. Effectiveness of the removal action taken 

. Difticuities encountered (if necessary) 

. Recommendations (if necessary) 

The draft report will be submitted for technical review, revised in response to comments. and t 

finalized. 
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ATTACHMENT A 
DEVELOPMENT OF RISK-BASED TARGET CONCENTRATIONS - WARMINSTER 

RECREATION LAND USE SCENARIO ,- 

OBJECTIVE: 

Develop risk-based target concentrations for soil removal at the Naval Surface Warfare Ce! 
Warminster based on a recreational land use (community park) scenario. Determine the residual ri 
associated with the target concentrations assuming residential land use. NO guidance currently exists 
recreational land use. Professional judgment and personal experience will be used to ider 
appropriate input parameters. 

ASSUMPTIONS: 

Soil ingestion constitutes the primary exposure pathway. 
The EPA Region Ill risk-based concentration equation for soil ingestion is appropriate. 
Recreational activities involving soil contact occur 8 months of the year (seasonal conditions) 
The community park will be visited by receptors 4 days per week. 
Exposure occurs from the ages of 1 to 17. ChiIdrenlyouths are the most sensitive receptors. 
Average body weights for the ages of 1 to 5 and 6 to 17 can be used in the intake equation. 
The intake rate (soil ingestion rate) is 200 mglday for the 1 to 5 year old receptor. 
The intake rate (soil ingestion rate) is 100 mg/kg for the 6 to 17 year old receptor. 
The exposure frequency may be prorated based on the exposure period (hours per day). 

SAMPLE CALCULATIONS: 

As per EPA Region Ill guidance (with minor modifications to account for recreational land use 
outlined in the Risk-Based Concentration Tables dated April 19. 1996, the equations used to deter 
the carcinogenic and noncarcinogenic risk-based concentrations for soil ingestion are as follows: -. 

RBC, = 
TRxAT,xCF 

EF x IFS, x SF, 

RBC, = 
THQxRfD,xBW,xAT,xCF 

EFxEDcxIRs, 

Where: 

RBC, is the risk-based concentration based on recreational land use (mg/kg) 
TR is the target cancer risk (dimensionless) 
TIiQ is the target Hazard Quotient (dimensionless) 
AT, is the averaging time for carcinogenic effeds (days) 
ATn is the averaging time for noncarcinogenic effects (days) 
SW, is the child receptor body weight (kg) 
CF is a conversion factor (mg/kg) 
EF is the exposure frequency (days/year) 
IFSadj is the age-adjusted soil ingestion rate (mg y&g day) 
IFS, is the child soil ingestion rate (mglday) 
SF, is the oral cancer slope factor (mg/kg/day)‘I 
RfDo is the oral reference dose (mglkglday) 

The exposure frequency (EF) may be determined based on the seasonal assumption, the we 
fr’eguency, and the daily exposure time. It is assumed that soil ingestion occurs during a sixteen I _- 
waking period. Hence a factor of 3116 is used to prorate the exposure duration, as follows: 



months 
EF=8- 

weeks 
x4- x4-r 

3 hours1 64>, -*&s 
Yew month week \6hoursldPy- year 

The average receptor body weights (BW) over the exposure periods were Obtained via discussion with 
EPA Region III personnel. The average body weight for the 1 to 6 year old is 16.6 kg and the average 
body weight for the 6 to 17 year old is 45.2 kg. For the purposes of this assessment it is assumed that 
the exposure duration (ED) = 17 -1 = 16 years. 

In accordance with EPA Region III policy (as outlined in the Risk-Based Concentration Table dated April 
19, 1996) the age-adjusted soil ingestion factor may be determined as follows: 

Where: 

IFSadj = the age-adjusted soil ingestion factor (mg yrIkg day) 
Eoc = the child exposure duration (years) 
EDtot = the total exposure duration (yean) 
IRSc = the child soil ingestion rate (mg/day) 
IRSa = the adolescent soil ingestion rate (mg/day) 
BWC = the child body weight (kg) 

: BWa = the adolescent body weight (kg) 

Using the previously specified input parameters, the age-adjusted soil ingestion rate may be determined 
as follows: 

IFS, = 5yearsx20Qmg!day+(16years-5years)x100mg/drry=8q6 mgyr 
16.6 kg 45.2 kg kg &Y 

The averaging time (AT) for carcinogenic effects is set as 70 years (25,580 days) by default and the 
averaging time for noncarcinogenic effects is set as the child exposure duration (5 yean x 365 days/year 
= 1,625 days). 

The input parameters for determination of the recreational risk-based concentrations may be 
summarized as follows: 

I Noncarcinogens 1 Carcinogens 
Target Risk NA I lE-06 

, Tamet Hazard Quotient 1.0 NA 
Age-adjusted Soil Ingestion Rate (mg yr/kg day) NA I 84.8 
ChiM Sni mn NA il Ingestion Rate (mglday) -..,.v WV> 

Exposure Frequency (days&r) 
Exposure Duration (years) 
Child Body Weight (kg) 
Averaging Time (days) 

I 2 
24 24 

I 5 16 
16.6 16.8 

I 1,825 I 25.550 

Conversion fadon (dose-response parameters to risk-based concentrations) may be determined for 
noncarcinogenic and carcinogenic effects, respectively, as follows: 

-- 



IE-6x25,550drrysx106 m; 

24dPys~84.6=~ - xSF kgdpv 
kr-krv a mg 

R.Bcc = = 
12.6 
SF, 

mg 

kg 

1.0 x RjD, = x 16.6 kg x 1,825days x lo6 3 

RBC, = kg +Y kg 

249 rsytwrsx200~ 
= 1.26E+06x RfD, !f!i 

kg 
yecv M 

DOSE-RESPONSE PARAMETERS: 

Eight chemicals of potential concern (COPC) have been identified for the site, six of which exh 
potential carcinogenic effects. The COPCs and associated dose-response parameters are as follows: 

1 - Source: Risk-Based Concentration Table, January - June, 1996. USEPA Region III. 
2 - NA - Not Available. 
3 - Assumed to exist as thallium carbonate or thallium chloride (RfD not available for elemental form 

RESULTS: 

Using the preceding conversion factors and dose-response parameters, the following tar 
concentrations may be developed for noncarcinogenic and carcinogenic effects based on target Haz 
Quotients of 1 .O and target Lifetime Incremental Cancer Risks of lo4 based on recreational land use. 

COPC 1 Noncancer (mglka) Cancer (mglkg) Minimum (mglkg 
Benz(a)anthracene 1 NA 17 17 
Bento(a)pyrene NA 1.7 1.7 
Benzo(b)fluoranthene I NA 17 17 
Polychlonnated biphenyls I NA 1.6 I 1.6 
Tnchloroethene I 7600 1100 1100 
cis-1,2-Dichloroethene 13000 NA 13000 
Carbon tetrachlortde I 880 97 97 
Thallium 100 NA 100 



GROUNDWATER PROTECTION CONCENTRATIONS - WARMINSTER 

OBJECTIVE: 

Develop risk-based target concentrations for soil removal at the Naval Surface Warfare Center 
Warminster based on protection of groundwater. Apply the procedures outlined in the USEPA’s Soil 
Screening Guidance: User’s Guide and the associated Technical Background Document for Soil 
Screening Guidance. 

ASSUMPTIONS: 

The partitioning equation and the mass limiting equation contained in the SSL document are suitable 
for modeling conditions at the site. 

Default parameters for soil bulk density, air-filled porosity, water-filled porosity, fractional organic 
carbon content, soil particle density, and exposure duration are appropriate and applicable to site 
conditions. 

Dimensionless Henrys Law Constants and Organic Carbon Partition Coefficient presented in the 
Technical Background document are appropriate for the specific chemicals of potential concern: 

The aquifer at the site could be a potential drinking water source. Hence target groundwater 
concentrations conform to Federal Maximum Contaminant Levels (MCL’s). 

The recharge rate of 0.59 feet/year provided in the Technical Sackground document for Climatic 
Region VIII is representative of conditions at the site (Table 2-4, converted from meters to feet). 

The soil reaction at the site is neutral and the distribution coefficient for thallium can be determined 
from Figure 3-4 with pH = 7.0. 

In addition, the default dilution/attenuation factor of 20 is considered appropriate given the following: 1) 
groundwater sampling at the site has not demonstrated the existence of any contamination: 2) the 
majority of the chemicals to be modeled are highly sorptive in nature (i.e, polycyclic aromatics and 
Aroclor 1248). trichloroethene is the only relatively nonsorptive chemical; 3) the site is approximately 0.5 
acres in size. 

RELEVANT EQUATIONS: 

The equation for partitioning to groundwater (Equation 10 in the SSL guidance) is follows: 

SSL = DAF XC, x[Kd -(6, - 8,H )Ip,] 

Where: 

SSL is the Soil Screening Level based on groundwater protedion (mg&g) 
OAF is the default dilution/attenuation factor (2) 
C,,, is the target groundwater concentration (mgA) 
Kd is the distribution coefficient (Ukg) 
9, is the water-ftlled soil porosity (a) 
9a is the air-filled soil porosity (UL) 
H’ is the dimensionless Henrys Law Constant 
pb is the dry soil bulk density (kg/L) 

The mass limit equation for protection of groundwater (Equation 14 in the SSL guidance) is as follows: 



Where: 

SSL is the mass limit Soil Screening Level for groundwater protection (mgfkg) 

I is the rainwaterlsncwmelt infiltration rate (tvyr) 
ED is the exposure duration (years) 
d, is the depth of the source 

DEFAULT PARAMETERS: 

Default parameters for the simulation effort are as follows: 

Parameter I Description Value 

F,, 1 Fractional Orgamc Carbon Content 0.002 

ater-filled Soil Porosity 0.3 

-Iled Soil Porosity 0.134 
1 c 

8, 
8% 

a 
DAF 

\C” 
I 
t-t(‘) 

W 
Air-ti 
Dry Soil Bulk Density 
OilutionlAttenuation Factor 
: I ~rposufe Ouration 

1 Infiltration Rate I 
1 Soil Particle Density 

rity based on water-filled soil porosity. 1 Used to determine air-filled soil porn! 

1.3 

20 
70 

0.59 
2.65 

SITE-SPECIFIC PARAMETERS: 

Only one site-specific parameter will be used for the simulation effort. The depth of the source is se 
six feet. 

CHEMICAL-SPECIFIC PARAMETERS: 

Six chemicals of potential wncem (COPC) have been identified for the site. Henry’s Law Constants 
Organic Carbon Partition Coefficients for these chemicals are as follows: 

.-. 

I COPC 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
PCBs 
Tricbloroethene 
cis-1.2-Oichloroetnene 
Catin f&rrrhlriela I, QW ll”l I”= 
Thalliumc . a 

1 - Source: Technical Background I 
2 - The distribution coefficient (Kd) is provided for Thallium. 

H’ (Dimensionless)(1) i I<rtfl (L&g)(‘) 
1. SOE-04 357E+05 
3.40E-05 9.16E+05 
250E-04 9.16E+O5 
150E-01 2.77E+05 
4.30E-01 9.40E+Ol 
1.85E-01 2.90E+Ol 

1 ME+02 I 1 18E+OO . ..-- -- 
I OBOE-00 1 1. OOE+Ol 

Document for Soil Screenrng Guidance (EPN5401R-941106). 

RESULTS: 

Using Equations 10 and 14, the following SSLs were developed for groundwater protection, as show 
the attached spreadsheet. As per the SSL guidance document, the maximum value is used as 
groundwater protection SSL. 

COPC Equation 10 (mg/kg) 1 Equation 14 (mglkg) 1 M&mum (m@kg) 
1.43E+OO I 9.18E-03 I 1.43E+00 

m I 7.33E+OO 1 ME-02 I 7.33E+OO 

.,,,.nene I 7.06E+O9 I 1.84E-02 7.00E+OO 

I 5.54E+OO 4.59E-02 5.54E+OO 
4.26b02 4.59E-01 4.59E-01 
3.84E-01 6.42E+OO 6.42E+OO 

.33E-O2 I 4.59E-01 4.59801 
0 1.84E-01 I 2.41 E+OO 

- 

-._\ 



wwnins1u SP 
Grwndwr1r ProIeclifM 

GROUNOWAlEllPROlECTlONCRllEAlAfOASOllS 

REFERENCE: SOllSCREENlNGGUIOANCE:USEA'SGUIOE. 

UNlTEOSTATESENVll?ONMENTALPROTECTlONAGENCY 

OffICEOf SOLIOWASTEANOEMEAGENCYRESPONSE 

WASHlNGTON0.C. PU6lICATl0N9355.4-23. APRIL 1996. 

MfAULl PARAMETERS: 

Frac1ioMl Or~allic cubal con1on1: 
wtI&w6o6 PoIosiIy: 
ai Sd &dk OonsiIy: 

Sd Pw~ickDmsi~y: 

Sd Porosity: 
AirakdSoilPor0d1y: 
DiIu~ionlA~~awa~lonfccIo~: 
ErposuoOurrIlon 

SITE-SPEClfIC PARAMETERS: 

InldIrrIionRa~e: 0.59 fmI/ymf 
sowcooIgIk 6 fW1 

CREMICAL~SPECIFIC CALCULATIONS: 

ClNJllk& 

~MI~~~IMI~IuxIM 3.57Et05 7.14E+02 1.56Ea4 l.OOE-04 1.43E400 9.161.03 1.43E+OO 

Bmzol~bvr~ 9.16E+O5 1.83E+03 3.4OE-05 2.00EG4 1.33E*66 1.64E-02 7.33Etoo 
6mzolb)RwnIhem 8.63E405 '1.77E403 2.5OE.04 2.00E.04 7.06E+O6 l.ME-02 7.06EtOO 
PC61 2.77E405 5.54E+02 1.50E.01 5.CKIE-04 5.54E+00 4.56E-02 554E*O6 
TdiliXd,k* 9.40:+01 I.96E.O; 4.3Oi~Ol 5.005-03 4.26E.02 4.59E.Oi 4.59E.Oi 
cis-1.2-fKdlbr001ham . 2.90E+Ol 5.60E.02 1.65E-01 7.00E.02 3.64E-01 6.42E+W 6.42E+66 
cwbon 1r11achbfik 1.64E+02 3.26E.01 l.l6E*66 5.06E-03 6.33E.02 4.5s01 4.59E-01 
1hIIliwll NA 6.wE+OI O.OOE to0 2.OOE-03 2.41EtOO 1.64E-01 2.41E+IM 

KOC Kd H cw ssts Wol Mhnnmlssl 

~ohno11) lndhlhnonr Ihs~sl @Ml EqudonlO Equh114 mw 

0.002 
0.3 

1.5 
2.65 

0.433962264 
0.133962264 

20 
79 



Wumnsrer SSJs 
Groundwwer Ptotech 

PAOJECTEO RISKS BASE0 ON PllEllMlNAR~ TARGET CONCENTRATIONS 
GOALSFORflECREATlONAL ANDRESIDENTIALLANDUSE ANDGROUNDWAlERPflDTECllON6ASEDDNlE-6CANCERAlSK 

ClIUliCJ 
1erger Cont. God (f&c) 

lmolkgl lmghll 
Ceflcer 
Risk 

6a11zol3anth1acem 
thd8~plm 
6mrolbWkrormlhe~ 
PCBS - 
T1ich!oI001boM 
Cuban feafhide 

1.40E 400 1.7OE401 6.246-06 6.60E.01 1.59E-06 
6.6fJE~61 l.tOE 400 3.5X07 6.6OE.02 6.82E,O6 
6.00EI DO 1.7OE tO1 3.53E.07 6.90E.01 6.62E-06 
1.60EtOO 1.6OEtOO l.OOE.06 6.301.02 1.93E.05 
4.59E.01 l.lOE t03 4.17E.10 5.901+01 7.9lE.09 
4.59E.01 9.7dEtOl 4.73E.09 4.9DEtOO 9.37EIl6 

GW Cont. 

Imoni 

9.60E.05 
1.64E.05 
1.7OEG4 
1.44EG4 
5.00E-03 
5.00E,03 

GW Goal 
hQn I 

9.20E 05 
9.2OE.06 
9.201-05 
9.70E-06 
1.601 03 
1.6OE 04 

Cancer 
Alsk 

1.07E-06 
l.78E.06 
1.85E~06 
1.661 05 
3.13E 06 
3.131.05 

1.79E.06 3.46E.05 5.57E 05 



AlTACHMENT 8 

SAMPLE SIZE CALCULATIONS 
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SAMPLE NUMBER: 
SAMPLE DATE: 
STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 
1 

VOLATILES @g/kg) 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TROOM) W-TROO-08 W-TROMXI-AVG W.TROt-01 W-TROQ-02 
10103196 1 o/03/96 1 OlO3l96 09l12l96 09/12l96 

0 0 0 0 0 

W-TROUW 

l,l,l-TRICHLOROETHANE 

1 ,1,2,2-TETRACHLOROETHANE 

1 ,1,2-TRICHLOROETHANE 

1 ,l-DICHLOROETHANE 

1 ,l-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,BDICHLOROPROPANE 

BBUTANONE 

2XHLOROETHYL VINYL ETHER 

P-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

EROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 ,ZDICHLOROETHENE 

CIS-1 .IDICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

SNRENE 

SU SU 5U 5u 5u 5lJ 5U 

5U 5U 5u 5u 5U 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5U 

5u 5u 5u 5u 5U 5u 5u 

5u 5U 5u SU 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 

10 UR 10 UR 5R 10 u 10 u 10 u 

1ou 

10 u 

10 UJ 

5U 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 

5u 5u 5U 5u 5u 5U 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 5u 5u 5u 5u 5u \ 
5U 5u 5u 5U 5u 5u 5u \ 

5u 5u 5u 5U 5iJ 5u 5u 

5u 

5u 5u 5u 38 38 38 28 

5U 



- tn 3 m
 In 





CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: W-TROD-&l W-TRCMB W-TROO-CKI-AVG W-TRCO-01 W-TRfBO2 W-TRW-03 

SAMPLE DATE: 10l03/96 1 O/03/96 1 o/03/96 09l12l96 0911 a96 09l12lQ6 09ll2l96 
STATUS: 

TRENCH: 0 0 0 0 0 0 

FIELD DUPLICATE OF: W-TRO(MO 

SEMlVUTlLES @g/kg) 

DIMETHYL PHTHALATE I I I I I I I 330 u 

FLUORANTHENE 330U 330U 330 u 330 u 330 u 330 u 330 u I 

FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

HEXACHLOROBENZENE 330 u 

HEXACHLOROBUTADIENE 330 u 

HEXACHLOROCYCLOPENTADIENE 330 u 

HEXACHLOROETHANE I I I 330 u 

lNDENOll.2.~CDIPYRENE 330U 330U 330 u 330 u 330U 330 u 330 u. 
. . . , I 

ISOPHORONE 330 u 

N-NITROSO-DI-N-PROPYLAMINE 330 u 

N-NITROSODIPHENYLAMINE 330 u 

NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
I I I 

PENTACHLOROPHENOL I 
I I 

I 
I 

I I I I --- - I rsnn II 

PHENANTHRENE I 330 u I 330 u I 330 u I 330 u I 330 u I 330 u I 330 u 

PHENOL 330 u 

PYRENE 
PESTlClMSIPCBs @#kg) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALDRIN 

ALPHA-BHC 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1246 

AROCLOR-1254 

I 330 u I 330 u I 330 u I 330 u I 330 u I 330 u I 330 u 1 

160 U 

16.0 U 

16.0 U 

8.0 u 

8.0 U 

40U 4OlJ 4OU 40U 40U 40U 40.0 u 

8OU 8OU 6OU 80U 6OU 6OlJ 80.0 u 

4QlJ 4OU 40U 40U 4OU 40U 400 u 

40U 4OU 4OU 40U 40U 40U 40.0 u 

40U 40U 40U 40 u 40U 40.0 u _--- 
40U 40U 40U 4OU 40U 40.0 u 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TROO4lO W-TRKI-08 W-TRfNM-AVG W-TROO-01 W-TROOM 

1olIwQ6 1 O/03/96 10103/96 09112l96 09/12i96 

0 0 0 0 0 

W-TROO-00 
. 

PESTlClDESIPCBs &j/kg) 

AROCLOR-1260 I 40U I 4QU I 40U I 40U I 4OU I 4OU I 40.0 u I 

BETA-BHC 

CHLORDANE 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

GAMMA-BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

8.0 U 

80.0 IJ 

6.0 u 

16.0 U 

16.0 U 

16.0 U 

16.0 U 

16.0 U 
. . . . 

32.0 U ” 

8.0 U 

8.0 u 

8.0 U 

60.0 u 

160 u 4 
ENERGETICS Cgikg) 
2,QDINITROTOLUENE 330 u 

2,SDINITROTOLUENE 330 u 

NITROBENZENE 330 u 

METAI.S @Wk!) 
ALUMINUM 9560 

ANTIMONY 0.65 UJ 

ARSENIC 2.3 L 

BARIUM 85.9 

BERYLLIUM 0.84 

CADMIUM 0.03 UL 

CALCIUM 1000 

CHROMIUM 14.0 



CT0 169 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
W-TRW W-TR00-08 W-TROO-t-0AVG W-TRCQ-01 W-TROO-02 

10/03/96 10103/96 10103/96 09112l96 09112i96 

0 0 0 0 0 

W-TROOUO 

W-TR00-03 W-TRGiiO4 

09mJ96 09112l96 

0 0 

METN.S OwM) 
COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

7.1 

14.2 L 

13600 

6.5 K 

1450 

534 J 

0.04 u 

9.1 

534 K 

1.3 J 

029 UL 

139 K 

0.79 J 0.74 J 0.77 J 2.1 J 1.2 J 1.2 J 1.2 J 

24.2 

23.0 J 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: W-TR@J-O5 W-TR00-06 W-TRW-07 W-TRW-09 W-TRKklO W-TROO-11 W-TRGU-12 

SAMPLE DATE: 09llZ96 09/12/96 09l12l96 lOlO3l96 1 m3l98 1 o/03/96 10/03/96 
STATUS: Excavated 
TRENCH: 0 0 0 0 0 0 0 
FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

4-BROMOPHENYL PHENYL ETHER 33OU 

QCHLOR04METHYLPHENOL 33Ot.i 

QCHLOROANILINE 33OU 

QCHLOROPHENYL PHENYL ETHER 33OU 

4-METHYLPHENOL 33OU 

QNITROANILINE 1600u 

QNITROPHENOL 1600u 

ACENAPHTHENE 33OU 330 u 330 u 330 u 330 u 330 u 33ou 

ACENAPHTHYLENE 33OU 330 u 330 u 330 u 330 u 330 u 330 u 

ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENtO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 180 J 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 150 J 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 22 J 330 u 200 J 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 77 J 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 100 J 

EENZOIC ACID 16oou 

BENZYL ALCOHOL 33Ot.J 

BIS(2-CHLOROETHOXY)METHANE 33OU 

BlS(2-CHLOROETHYL)ETHER 3% u 

6lS(2-CHLOROlSOPROPYL) ETHER 33OU 

l3lS(2-ETHYLHEXYL)PHTHALATE 33OU 

EUTYLBENZYL PHTHAlATE 330 u 

CHRYSENE 330 u 330 .u 330 u 330 u 330 u 330 u 2OOJ 

DI-N-BUTYL PHTHALATE 330 u 

1 DI-N-OCTYL PHTHALATE ! 330 u I 1 1 I I I ~~ ~~ I 

DlBENZO(A,H)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 18 J 

OIBENZOFURAN 330 u 

OIETHYL PHTHALATE 330 u 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

W-TROO45 

m/1 2/s 

0 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
W-TROIN W-TROO-07 W-TRKL09 W-TROD.10 

09/l 2m8 09/12@6 10103/96 10103/96 

0 0 0 0 

W-TROO-11 

10103&6 

0 

W-TRC@12 

1 o/03/96 

Excavated 

0 

I I I J 

SEMlVOlATlLES (wncs) 

DIMETHYL PHTHALATE 33OU 
FLUORANTHENE 33OlJ 33OU 330 u 330 u 330 u 330 u 420 
FLUORENE 330 u 330 u 330 u 330 u 330 u 33ou 330 u 

HEXACHLOROBENZENE 33OU 

HEXACHLOROBUTADIENE 33OU 

HEXACHLOROCYCLOPENTADIENE 33OU 

HEXACHLOROETHANE 330 u 
INDENO(1 ,P,SCD)PYRENE 33OU 33OU 330 u 330 u 330 u 330 u 87 J, 

ISOPHORONE 33OU 

N-NITROSO-DI-N-PROPYLAMINE 330 u 

N-NITROSODIPHENYLAMINE 330 u 
NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

PENTACHLOROPHENOL 16oou 
PHENANTHRENE 33OU 330 u 330 u 330 u 20J 330 u 2.50 J 

PHENOL 330 u 
PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 330 

PESTICIDESiFCBs (mg) 
4.+-DOD 

4,4-DDE 

4,+-DDT 

ALDRIN 

ALPHA-BHC 

AROCLOR-1016 , 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

18.0 U 

16.0 U 

16.0 U 

8.0 U 

6.0 U 

40.0 u 40U 40U 40U 40U 4OU 40U 

80.0 u 8OU 8OU 80U 80U 80U 80 U 

40.0 u 40U 40U 40U 40U 40U 4OU 

40.0 u 40U 40U 40U 40U 40U 40U 

40.0 u 40U 4OU 40U 4OU 40U 4OU 

40.0 u 40U 40U 40U 40U 4OU 40U 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TR00-05 W-TRLXl-06 W-TROO 07 W-TRCHJ 09 W-TROO-10 

09/12/96 CBl12I96 09112l96 10103196 10103l96 

0 

W-TRML11 

1 oto3i96 

W-TROU-12 

1 o/03/96 

Excavated 

0 0 0 I I I I 

0 0 D 

40.0 u 4OU 40U 40U 4OU 40U 40U 

6.0 U 

80.0 u 

6.0 U 

16.0 U 

16.0 U 

16.0 U 
I 

16.0 U 

16.0 U 

32.0 U 

6.0 U 

8.0 U 

8.0 U 

80.0 u 

160 u 

SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

PESTlClDESlPCBs (pg/kg) 

AROCLOR-1260 

BETA-BHC 

CHLORDANE 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

GAMMA-BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

ENERGETICS @g/kg) 

2,4-DINITROTOLUENE 33OU 

2,6DINITROTOLUENE 330 u 

NITROBENZENE 330 u 

ME-~ALS hW 
ALUMINUM 10800 

ANTIMONY 1.2 J 

ARSENIC 2.1 L 

BARIUM 82.8 

BERYLLIUM 0.68 

CADMIUM I- 0.03 UL 1 I ~~~~ I I I I 

CALCIUM 576 K 

CHROMIUM 12.5 

11 



SAMPLE NUMBER: 

SAMPLE DATE: 
STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TR001)5 

09l12l96 

0 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TR00-06 W-TRC0-07 W-TR00-09 W-TROO-10 

m/12&6 09/l 2l96 10103196 1 OlO3l96 

0 0 0 0 

W-TRW-11 

1 o/03/96 

0 

W-TROO-12 

1 OlO3l96 

Excavated 

0 

I I I I I I I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 
STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TROO-13 

lWO3IgS 
Excavated 

0 

W-TR00-14 W-TAMI- 

1 ol3ol96 10l30/96 

0 0 

W-TRCNI-16 W-TR0017 

1 Ol3ol96 10/30/96 

0 0 

W-TROC18 

lOno/% 

Excavated 

0 

W-TROO-18R 

lll2ol96 

0 

VOLATILES @g/kg) 

l,l,l-TRICHLOROETHANE I 5U I SU I 5U I ~~~ 5U I- I 
1 .I .2.2-TETRACHLOROETHANE 5U SU SU 5U 5U I 5lJ I 1 

. .-,- -- 

1 ,1.2-TRICHLOROETHANE 

1 ,I-DICHLOROETHANE 

1 ,I-DICHLOROETHENE 

1.BDICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-CHLOROETHYL VINYL ETHER 

I 

5U SU 5U 5U 5u SU 

5u 5U 5U 5u 5u 5U 

5U 5u 5U 5u 5 4J 5u 

5u SU 5u 5u 5u 5u 

5U 5u 5u 5u 5u 5u 

10 u 10 u 

10 UR 10 UJ 10 UJ 10 UJ 

2-HEXANONE 10 u 10 u 

+METHYL-BPENTANONE 10 u 10 u 

ACETONE 10 u 10 u 
I 

BENZENE 5u 5u 

BROMODICHLOROMETHANE 5u 5u 5u 5u 5u 5u 

BROMOFORM 5u 5u 5u 5u 5u 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON DISULFIDE 5u 5u 

CARBON TETRACHLORIDE 5u 5u 5u 5u 5u 5u 

CHLORO6ENZENE 5u 5u 5u 5u 5u 5u 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 5u 5u 5u 5U 5u 5u 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 

CIS-1 &DICHLOROPROPENE 5u 5u 5u 5u 5u 5u 

DIBROMOCHLOROMETHANE 5u 5u 5u 5u 5u 5u 

ETHYLBENZENE 5:: 
- 
5U 

METHYLENE CHLORIDE 5u 5u 5u 5u 5u 5u 

STYRENE 5u 5u 

13 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALVTICAL RESULTS 
SAMPLE NUMBER: W-TRW13 W-TROO-14 W-TRW-15 W-TRW-16 W-TROO-17 W-TRtNl-18 W-TROkl8R 

SAMPLE DATE: 10103/96 10130196 1 Ol3ol96 1 Ol3ol96 10/30/96 1 oLw96 11 I20196 

STATUS: Excavated Excavated 

TRENCH: 0 0 0 0 0 0 0 

FIELD DUPLICATE OF: 

VOIATILES &g/kg) 

TETRACHLOROETHENE 5u 5u 5u 5u 5u 5u 

TOLUENE 5u 5u 

TRANS-1 ,BDICHLOROETHENE 5u 5u 5u 5u 5u 5u 

TRANS-1.3-DICHLOROPROPENE 5u 5u 5u 5u 5u 5U 

TRICHLOROETHENE 5u 5u 5u 5u 5U 5u 

TRICHLOROFLUOROMETHANE 5u 5u 5u 5u 

VINYL ACETATE 10 u 10 u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 15 u 15 u 

1 ,P,QTRICHLOROBENZENE 330 u 330 u . 

1,2-DICHLOROBENZENE 5U 330 u 5u 5u 5u 330 u 

1.3.DICHLOROBENZENE SU 330 u 5u 5u 5u 330 u 

1 ,+DICHLOROBENPENE 1 5u ! 33OU ! 5u I 5u ! 5u I 330 u ! 1 
2,4,5-TRICHLOROPHENOL 8OOU 800 U 

2,4&TRICHLOROPHENOL 330 u 330 u 

2.4-DICHLOROPHENOL 330 u 330 u 

2,+DIMETHYLPHENOL 

2.4-DINITROPHENOL 
I I 33OU I I I I 330 u I 

16OOUJ 1. 1600 UJ I -. - 
2-CHLORONAPHTHALENE 330 u 330 u 

2.CHLOROPHENOL 330 u 330 u 

2-METHYLNAPHTHALENE 33OU 330 u 33OU 330 u 330 u 330 u 

2-METHYLPHENOL ’ 330 u 330 u 

PNITROANILINE 1600u 16Gil u 

2-NIiROPHENOL 330 u 330 u 

3.3’-DICHLOROBENZIDINE 660 U 660 u 

3-NITROANILINE 16oou 1600 u 

4 R-OINITRC).~-MFTHVI PYFfJOI 16oou 1600 u 



SAMPLE NUMBER: 

SAMPLE DATE: 
STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TROO-13 

1 OlO3i96 

Excavated 

0 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TRO&14 W-TR00-15 W-TRGi-16 W-TRW17 

1 Ol3Ol96 1 Olm96 1013Ol96 1 ol3ols 

W-TRIM-18 

1 ol3Ol96 

Excavated 

0 

SEMIVOLATILES @g/kg) 

W-TRIM-18R 

llLm96 

0 

1 4-BROMOPHENYL PHENYL ETHER 1 I 33OU I I I I 330 u I 

QCHLORO+METHYLPHENOL I I 330 u I I I I 330 u I 
QCHLOROANILINE 330 u 330 u 

4-CHLOROPHENYL PHENYL ETHER 330 u 330 u 

QMETHYLPHENOL 330 u 330 u 

QNITROANILINE 16OOU 16oou 

QNITROPHENOL 16cnu 16oou 

ACENAPHTHENE 845 330 u 330 u 49 J 330 u 330 u 

ACENAPHTHYLENE 33OU 330 u 33OU 330 u 330 u 330 u 

ANTHRACENE 160 J 330 u 330 u 90J 330 u 330 u 

BENZO(A)ANTHRACENE 650 100 J 330 u 480 330 u 140 J 

BENZO(A)PYRENE 780 69J 330 u 420 330 u 170 J 

BENZO(B)FLUORANTHENE 1200 96J 330 u 480 330 u 190 J 

BENZO(G.H.I)PERYLENE 350 34J 330 u 280 J 330 u 120 J 

BENZO(K)FLUORANTHENE 6cm 36J 330 u 210 J 330 u 81 J 

BENZOIC ACID 16oou 1600u 

BENZYL ALCOHOL 330 u 330 u 

BIS(2-CHLOROETHOXY)METHANE 330 u 330 u 

BlS(2-CHLOROETHYL)ETHER 330 u 330 u 

BlS(2-CHLOROISOPROPYL) ETHER 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHALATE 1200 2600 

BUTYLBENZYL PHTHAlATE 330 U’ 330 u 

CHRYSENE 1100 130 J 33OU 480 330 u 170 J 

DI-N-BUTYL PHTHALATE 330 u 330 u 

DI-N-OCML PHTHALATE 330 u 330 u 

DlBENZO(A,H)ANTHRACENE 75 J 330 u 330 u 89 J 330 u 330 u 

DIBENZOFURAN 330 u 330 u 

DIETHYL PHTHALATE 330 u 330 u 

1s 



SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

W-TRMl-13 
10/03/96 

Excavated 
0 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TRKI-14 W-TRW-15 W-TROO-16 W-TRMI-17 

1 o/30/96 1 ol3ol96 1 o/30/96 1 oBoi96 

0 0 0 0 

W-TRW16 

10/30/96 

Excavated 

;O 

W-TRW-16R 

llnoI96 

0 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TROal3 

10103/96 

Excavated 

0 

W-TRLXI-14 W-TROO-15 W-TROL-16 W-TROO-17 

1 o/30/96 1 oL3ol!x 1 o/30/96 1 ol3olQ6 

0 0 0 0 

W-TRNI16 

lOl3oB6 

Excavated 

W-TROO-18R 

11 I20196 

0 

I 

0 

PESTlClDEM’CBs &/kg) 

AROCLOR-1260 
BETA-BHC 

CHLORDANE 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

GAMMA-BHC (LINDANE) 

40U 40.0 u 40U 40U 4olJ 40.0 u 

8.0 u 8.0 U 

80.0 u 80.0 u 

8.0 U 8.0 U 

18.0 U 16.0 U 

18.0 U 18.0 U 

.-.- - 
1 

16.0 U 16.0 U 

18.0 U 16.0 U 

32.0 U 32.0 U 

8.0 U 8.0 U 

-I- aou I I I I 8.0 U I I 

330U I I 330 u I 2,+DINITROTOLUENE 

2,6DINITROTOLUENE 330 u 330 u I 
NITROBENZENE 330 u 330 u 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TROO-13 

SAMPLE DATE: 10/03/96 
STATUS: Excavated 

TRENCH: 0 

W-TROO-14 W-TROb15 W-TRCHI-16 W-TROO+17 

1 o/30/98 10/30/98 10/30/96 10/30/96 

0 0 0 0 
FIELD DUPLICATE OF: 

I I I !- I -----. -. - . 
METALS [mg] 

COBALT 

COPPER 
I I 6.2 I I I I 10.8 

58.5 5.9 I I 

IRON I I 7890 I I I I 2m I 
LEAD 3.9 12.0 

MAGNESIUM 2200 4160 

MANGANESE 261 K 48OK 

MERCURY 0.04 u 0.04 u 

NICKEL 

POTASSIUM 
I I 8.5 I I I I 15.9 I 

394 2250 

SELENIUM 1.1 1.9 

SILVER 0.28 UL 0.29 UL 

SODIUM 4848 410 B 

1 THALLIUM I 1.8 J I 1.2 B I 0.69 B 1 18 B I 2.5 B I 2.3 B I I 
VANADIUM I I 11.5 I I I I 30.4 1 
ZINC 14.3 35.5 



CT0 159 - NAWC WARMlNSiER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULT? 
SAMPLE NUMBER: 1 W-TROl-O0 Iw-TRO~JNI I W-TROl-IDAVG 1 W-TROl-01 I W-~~01-0~ 
SAMPLE DATE: 08l29l96 o8l29/98 08l29l96 08ml96 o8l29Km 
STATUS: 

TRENCH: 1 1 1 1 1 1 1 
FIELD DUPLICATE OF: W-TROlXKi 

VOIATILES Qlglkg) 

l,l,l-TRICHLOROETHANE 5u 5u 5u 5U 5u 5u 5u 

1,1,2,2-TETRACHLOROETHANE 5u 5u 5u 5lJ 5u 5U 5u 

1 ,l ,BTRICHLOROETHANE 5u 5u 5U 5u SU 5U 5lJ 

1 ,I-DICHLOROETHANE 5u 5u 5U 5u 5u 5u 5u 

1 ,I-DICHLOROETHENE %U 5u 5u 5u 5u 5u 5u 

1 .ZDICHLOROETHANE 5u 5u 5u 5u 5u 5U 5U 

1.BDICHLOROPROPANE 5u 5u 5u 5u 5u 5U 5u 

2-BUTANONE 10 u 

2-CHLOROETHYL VINYL ETHER 10 u IO u 10 u 10 u 10 u 10 u 

2-HEXANONE 1ou 

QMETHYL-2-PENTANONE 10 u 

ACETONE 10 u 

BENZENE 5u 

BROMODICHLOROMETHANE 5u 5u 5u 5u 5u 5u 5u 

BROMOFORM 5u 5u SU 5u 5u 5u 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON DISULFIDE 5u 

CARBON TETRACHLORIDE 5u 5u 5u 5u 5u 5U 5u 

CHLOROBENZENE 5u 5u 5u 5u 5u 5u 5U 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 28 28 28 28 28 28 28 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

CIS-1,3-DICHLOROPROPENE 5u 5u 5u 5u 5u 5U 5u 

DIBROMOCHLOROMETHANE 5u 5u 5u 5u 5u 5u 5U 

ETHYLBENZENE 
I 

5u 

METHYLENE CHLORIDE 5u 5u 5u 5U 5u 5lJ 5u 

STYRENE 5lJ -- 



CT0 15 
SITE 

VERIFICATION 5 
1 SAMPLE NUMBER: 1 W-TROl-00 1~~~~01-08 

SAMPLE DATE: 08t29lB8 08/29/98 

STATUS: 

TRENCH: 1 1 
FIELD DUPLICATE OF: W-TROt-OO 

VOLATILES @g/kg) 

TETRACHLOROETHENE 5u 5u 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 5u 5u 

TRANS-1,3-DICHLOROPROPENE 5u 5u 

TRICHLOROETHENE 5u 5u 

TRICHLOROFLUOROMETHANE 5u 5u 

- NAWC WARMINSTER 
- REMOVAL ACTION 

\MPLING ANALYTICAL RESULTS 
W-TROl-C0AVG 

08/29/96 

5u 5u 5u 5u 5u 

5u 

5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 

5u 5U 5.u 5u 5u 

5u 5u 5u 5u 

10 u VINYL ACETATE I I I I 

VINYL CHLORIDE 10 u 10 u 10 u I 10 u 10 u 10 u IO u 
I 

I 
I 

I I 
XYLENES, TOTAL I I I 15 u 

SEMIVOLATILES @g/kg) 

’ 1,2,4TRICHLOROBENZENE 330 UJ 

1 ,P-DICHLOROBENZENE 5u 5u 5u 5u 5u 5u 330 UJ 

1 ,SDICHLOROBENZENE 5u 5u 5u 5u 5u 5u 330 UJ 

1 ,CDICHLOROBENZENE 5u 5u 5u 5u 5u 5u 330 UJ 

2,4,STRICHLOROPHENOL 800 UJ 

2,4,6TRICHLOROPHENOL 330 UJ 

2,+DICHLOROPHENOL 330 UJ 

2,QDIMETHYLPHENOL 330 UJ 

2,+DINITROPHENOL 1600 UJ 

BCHLORONAPHTHALENE 330 UJ 

P-CHLOROPHENOL 330 UJ 

2-METHYLNAPHTHALENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

2-METHYLPHENOL 330 UJ 

2-NITROANILINE 1600 UJ 

2-NITROPHENOL 330 UJ 

3,3’-DICHLOROBENZIDINE 660 UJ 

3-NITROANILINE 1600 UJ 

4,6-DINITRO-2-METHYLPHENOL 1600 UJ 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLtCATE OF: 

SEMlVOiATHES &g/kg) 

I 1 

I 

1 

W-TROIMI 

W-TROl-03 

I 

W-TR01-04 

,08l29iQ6 08l29l98 

1 1 

QBROMOPHENYL PHENYL ETHER 330 UJ 

4-CHLORO-3-METHYLPHENOL 330 UJ 

QCHLOROANILINE 330 UJ 

44HLOROPHENYL PHENYL ETHER 330 UJ 

4-METHYLPHENOL 330 UJ 

QNITROANILINE 1600 UJ 

4-NITROPHENOL 1600 UJ 

ACENAPHTHENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

ACENAPHTHYLENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

ANTHRACENE 330 UJ 330 UJ 330U 330 UJ 330 UJ 330 UJ 330 UJ 

BENZO(A)ANTHRACENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

BENZO(A)PYRENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

BENZO(B)FLUORANTHENE 330 UJ 330 UJ 330U 330 UJ 330 UJ 330 UJ 330 UJ 

BENZO(G,H,I)PERYLENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

BENZO(K)FLUORANTHENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

BENZOIC ACID 1600 UJ 

BENZYL ALCOHOL 330 UJ 

BlS(2-CHLOROETHOXY)METHANE 330 UJ 

BlS(2-CHLOROETHYL)ETHER 330 UJ 

BlS(2-CHLOROISOPROPYL) ETHER 330 UJ 

BiS(2-ETHYLHEXYL)PHTHAlATE 330 UJ 

BUTYLBENZYL PHTHALATE 330 UJ 

CHRYSENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

DI-N-BUlYL PHTHALATE 330 UJ 

I D!-N-OCTYL PHTHALATE I ! I I I ~. 330 UJ 

DlBENZO(A,H)ANTHRACENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ~ 330 UJ 

DIBENZOFURAN 330 UJ 

DIETHYL PHTHALATE 330 UJ 

21 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: W-TROlM) W-TROI-OE W-TROl-00.AVG W-TROI-01 W-TROl-02 W-TROl-93 

SAMPLE DATE: o8l29lQ8 08/29/96 o8l29/98 08/29/96 08nQl96 08129/96 

STATUS: 

TRENCH: 1 1 1 1 1 1 

FIELD DUPLICATE OF: W-TROl-00 

W-TROI-04 

08l29lQ6 

1 

---- 

nlMFtUVl DUTUAI Al-C I I I I I I I 330 UJ 
“II.m~..m.LI .Il,lr7Y..C 

FLUORANTHENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

FLUORENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

HEXACHLOROBENZENE 330 UJ 

HEXACHLOROBUTADIENE 330 UJ 

HEXACHLOROCYCLOPENTADIENE 330 UJ 

HEXACHLOROETHANE 330 UJ 

INDENO(1,2,34D)PYRENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

ISOPHORONE 330 UJ 

N-NITROSO-DI-N-PROPYLAMINE 330 UJ 

N-NITROSODIPHENYLAMINE 330 UJ 

NAPHTHALENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

PENTACHLOROPHENOL 1600 UJ 

PHENANTHRENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 

PHENOL 330 UJ 

PYRENE 330 UJ 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 
----.-.-----a- I..-“~-. rt5 I IGlUt5ilrGlss qqlcgj 

I I I I I I I I 1 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
W-TROl-04 

08l29l96 

1 I 

T 

SAMPLE NUMBER: ~ W-TROlm W-TROl-08 W-TROMBAVG W-TROl-01 W-TROla W-TROl-03 

SAMPLE DATE: 08l29l98 ~08l29l96 08r29l96 08l29l96 o8Qw98 o8l2Ql98 

STATUS: 1 

TRENCH: 1 iI 1 1 1 1 

FIELD DUPLICATE OF: 
, 

Iw-TRO~M) I 

PESTlClDES/PCBs @g/kg) 

AROCLOR-1260 4OlJ 4OU 40U 4OU 40U 40U 40.0 u 

BETA-BHC 8.0 U 

CHLORDANE 80.0 U 

DELTA-BHC 8.0 U 

DIELDRIN 16.0 U 

ENDOSULFAN I 18.0 U 

ENDOSULFAN II 16.0 U 

ENDOSULFAN SULFATE 16.0 U 

ENDRIN 16.0 U 

ENDRIN ALDEHYDE 32.0 U 

GAMMA-BHC (LINDANE) 8.0 U 

HEPTACHLOR 8.0 U 

HEPTACHLOR EPOXIDE 8.0 U 

METHOXYCHLOR 80.0 u 

TOXAPHENE 160 u 

ENERGETICS (&kg) 

2.4-DINITROTOLUENE 330 UJ 

2,&DINITROTOLUENE 330 UJ 

NITROBENZENE 330 UJ 

METALS @WW 
ALUMINUM 6570 L 

ANTIMONY 0.69 J 

ARSENIC 1.0 J 

BARIUM 111 L 

BERYLLIUM 0.78 

0.03 UL 

2100 

CHROMlUM 16.0 

23 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 

SAMPLE NUMBER: W-TR0100 W-TR01-08 

SAMPLE DATE: 08n9l96 08/29/98 

STATUS: 

TRENCH: 1 1 
FIELD DUPLICATE OF: W-TROI-00 

W-TROl-MLAVG W-TROMI W-TROl-02 W-TROI-03 W-TR01-04 

08/29/96 08/29/96 08/29/96 o8l29l98 08l29/96 

1 1 1 1 1 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL\ITICAL RESULTS 
SAMPLE NUMBER: W-TROl-05 W-TR0106 W-TR01-07 W-TROI-09 W-TROl-10 W-TROl-11 
SAMPLE DATE: 08/29/98 08/29/96 08/29/96 08/29/96 09/05/96 09/05196 
STATUS: 
TRENCH: 1 1 1 1 1 1 
FIELD DUPLICATE OF: 

09/o!w8 

VUTILES Q@kg) 

l,l,l-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1 ,I ,2-TRICHLQROETHANE 

1 .l-DICHLOROETHANE 

,,I-u,v, ,,ww,THENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-CHLOROETHYL VINYL ETHER 

BHEXANONE 

QMETHYL-2-PENTANONE 

,ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 
--TMOMETHANE LlKU 

CARDUI 

5u 5u 5u 5u 5U' 5u 

5u 5u 5u 5u 5u 5u "J 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5U 

10 u 

10 u 10 u 10 u 10 u 10 u 10 u 

10 u 

10 u 

10 u 

5u 

SU 5u 5u 5U 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

‘=,‘J DISULFIDE I 5u I I I I I I ,. “‘^‘.-.., LOR,DE 5u 5u 5u 5u 5u 5u 5u CARBON it I KAW 

CHLOROBENZENE Y” I “V Y” I” I.. “V ..J 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
-. . . ^-^--I.. ?)o I --BP ?P *a c; II * ,I * I’ GIILUKUHJKM LP LP I LD I 

L” I Y” 
I 

Y” 
I 

“4 

CHLOROMETHANE 10 u 10 u I 
ill II I” ” I 

rn II .I I I 
I 

II-I II .- - 
I 

Ill II .- - 
I 

Ill I’ .- J 

cIs-l ,2-r.-. . . ^--CI. .C..#- E II E II I E II E II (; II I Ii II I r; I’ 

CIS-I& 
_.^^^. 

IJIWlLUKUt I IltNt il” d” II” 4” “V “V “J 

DlCHLOROPROqENE 5u 5u 5u 5u 5u 5u 5u 

iiitritdOCHL0ROMETHANE 5 u 5u 5u 5u 5u 5u 511 

ETHYLBENZENE 5u 
METHYLENE CHLORIDE 5u 5u 5u 5u 48 48 48 

STYRENE I 5u I I I I I I - 

25 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’MICAL RESULTS 
SAMPLE NUMBER: W-TRO1-05 W-TRO103 W-TROM7 W-TROl-09 W-TROl-10 W-TROl-11 W-TROI-12 

SAMPLE DATE: Lw29/96 otKm96 o0l29iQ6 09m5K45 09ml96 09/05/96 

STATUS: 

TRENCH: 1 1 1 1 1 1 1 
FIELD DUPLICATE OF: 

VOIATILES &g/kg) 

TETRACHLOROETHENE 5U 5lJ 5U 5u 5U 5U 5u 

TOLUENE 5U 

TRANS-1 .ZDICHLOROETHENE 5U 5U 5U 5U 5u 5u 5U 

TRANS-1,3-DICHLOROPROPENE 5 U 5u 5U 5u 5u 5u 5u 

TRICHLOROETHENE 5u 5u 5u 5u 5u 5U 5u 

TRICHLOROFLUOROMETHANE 5u 5u 5U 5u 5u 5u 

VINYL ACETATE 10 u 

VlNYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 1ou 

XYLENES, TOTAL 15 u 

SEMNOIATILES @g/kg) 

1,2&TRICHLOROBENZENE 330 UJ 

1,2-DICHLOROBENZENE 330 UJ 5u 5u 5u 5u 5u 5u 

1,3-DICHLOROBENZENE 330 UJ 5u 5u 5u 5u 5u 5U 

1,4-DICHLOROBENZENE 330 UJ 5u 5u 5u 5u 5u 5u 

2,4+TRICHLOROPHENOL SO0 UJ 

2,4,6TRICHLOROPHENOL 330 UJ 

2,4-DICHLOROPHENOL 330 UJ 

2,+DIMETHYLPHENOL 330 UJ 

2,4-DINITROPHENOL 1600 UJ 

2-CHLORONAPHTHALENE 330 UJ 

2-CHLOROPHENOL 330 UJ 

2METHYLNAPHTHALENE 330 UJ 330 UJ 330 UJ 330 UJ 330U 330 u 330 u 

2-METHYLPHENOL 330 UJ 

2-NITRQANILINE 1600 UJ 

P-NITROPHENOL 330 UJ 

3,3’-DICHLOROBENZIDINE 550 UJ 

3NITROANILINE 1600 UJ 

4 GDINITRO-2-METHYI PHFNOL 1600 UJ 

I i I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TR01-05 

1 
W-TR01-06 W-TRO1-07 W-TROl4Kl W-TROI-10 W-TROl-11 W-TROl-12 

SAMPLE DATE: clsG!9/95 08/29/96 w29/95 08Lw96 09/0!396 09105/96 09/05/96 

STATUS: 

TRENCH: 1 1 1 1 1 1 1 

FIELD DUPLICATE OF: 

SEMRlOlATlLES &g/kg) 

QBROMOPHENYL PHENYb ETHER 330 UJ 

4-CHLORO-3-METHYLPHENOL 330 UJ 

QCHLOROANILINE 330 UJ 

QCHLOROPHENYL PHENYL ETHER 330 UJ 

QMETHYLPHENOL 330 UJ 

QNITROANILINE 1600 UJ 

QNITROPHENOL 1600 UJ 

ACENAPHTHENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

ACENAPHTHYLENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

ANTHRACENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 UJ 330 UJ ’ 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(A)PYRENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(G,H.I)PERYLENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

BENi!O(K)FLUORANTHENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

BENZOIC ACID 1600 UJ 

BENZYL ALCOHOL 330 UJ 

BlS(2-CHLOROETHOXY)METHANE 330 UJ 

BlS(2-CHLOROETHYL)ETHER 330 UJ 

BlS(24HLOROlSOPROPYL) ETHER 330 UJ 

BlS(2-ETHYLHEXYL)PHTHALATE 330 UJ 

BUTYLBENZYL PHTHAlATE 330 UJ 

CHRYSENE 330 UJ 330 UJ 330 UJ 330 UJ 330U 330 u 330 u 

DI-N-BUTYL PHTHAlATE 330 UJ 

DI-N-OCTYL PHTHALATE 330 UJ 

DlBEvZO(A.H)ANTHRACENE 330 UJ 330 UJ 330 UJ 330 UJ 330U 330 u 330 u 

DIBENZOFURAN 330 UJ 

DIETHYL PHTHALATE 330 UJ 

27 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: 1 W-TRO1-05 J~-TR01-06 1 W-TROl-07 W-TROl-09 Iw-TRoi-10 W-TROl-11 W-TROl-12 I 
SAMPLE DATE: 08/29/96 08/29/98 08/29/96 09mM 09m5/96 09/05/98 

STATUS: 

TRENCH: 1 1 1 1 1 1 1 
FIELD DUPLICATE OF: 

I I J 
SEMlVOlATILES @@kg) 

DIMETHYL PHTHALATE 330 UJ 

FLUORANTHENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 
FLUORENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

HEXACHLOROBENZENE I 330 UJ I I I I I I 
HEXACHLOROBUTADIENE 330 UJ 

HEXACHLOROCYCLOPENTADIENE 330 UJ 

HEXACHLOROETHANE 330 UJ 

INDENO(l,2,3-CD)PYRENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

ISOPHORONE 330 UJ 

N-NITROSO-Dl-N-PROPYLAMINE 330 UJ 

N-NITROSODIPHENYLAMINE ’ 330 UJ 

NAPHTHALENE 330 UJ 330 UJ 330 UJ 330 UJ 33OU 330 u 330 u 

PENTACHLOROPHENOL 1600 UJ 

PHENANTHRENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

PHENOL 330 UJ 

PYRENE 330 UJ 330 UJ 330 UJ 330 UJ 330 u 330 u 330 u 

PESTlClDEWPCBs @g/kg) 

4/t’-DOD 16.0 U 

4/&DDE 16.0 U 

4,4’-DOT 16.0 U 

ALDRIN 8.0 u 

ALPHA-BHC 8.0 u 

ARf’lCI fU?-IfMR 40.0 u 40U 40U 40U 40U 40U 4OU 
,,,. ----.. .-.- L 

AROCLOR-1221 80.0 u 80U 80U 80U 80U 80 U 80 U 

AROCLOR-1232 40.0 u 4OU 40U 40U 4OU 40U 4oil 

AROCLOR-1242 40.0 u 40U 40U 4OU 40U 40U 4OU 

AROCLOR-1248 40.0 u 40U 4OU 4OU 40U 4OU 40U 
{ LPrnr’l r-0 ,1c4 Inn II 1 An I, 4” II *f-l ,, nn II nn If ‘4n If 



CT0 159 ; NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALL’TICAL RESULTS 
SAMPLE NUMBER: W-TROlJK W-TROI-06 W-TROl-07 W-TROl-09 W-TROl-10 W-TROI-11 W-TROl-12 

SAMPLE DATE: 08l29l96 08l29l96 08/29/96 08/29/96 09/05/96 09m5l98 09/05/96 

STATUS: 

TRENCH: 1 1 1 1 1 1 1 
FIELD DUPLICATE OF: 

PESTlClDESIPCBs (@kg) 

AROCLOR-1260 40.0 u 4OU 40U 443U 40U 4QU 40U 

BETA-BHC 8.0 U 

CHLORDANE 80.0 u 

DELTA-BHC 8.0 U 

DIELDRIN 16.0 U 

ENDOSULFAN I 16.0 U 

ENDOSULFAN II 16.0 U 

ENDOSULFAN SULFATE 16.0 U 

ENDRIN 16.0 U 

ENDRIN ALDEHYDE 32.0 U 

GAMMA-BHC (LINDANE) 8.0 U 

HEPTACHLOR 8.0 U 

HEPTACHLOR EPOXIDE 8.0 U 

METHOXYCHLOR 80.0 u 

TOXAPHENE 160 u 

ENERGETICS &j/kg) 

2,4-DINITROTOLUENE 330 UJ 

2,6-DINITROTOLUENE 330 UJ 

NITROBENZENE 330 UJ 

METALS OWW 
ALUMINUM 5700 L 

ANTIMONY 0.66 UJ 

ARSENIC 2.3 K 

BARIUM 49.7 L 

BERYLLIUM 0.84 

CADMIUM 0.02 UL 

CALCIUM 1150 

CHROMIUM 11.8 

29 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALI/TICAL RESULTS 
SAMPLE NUMBER: W-TROl-05 W-TR01-06 W-TROI-07 W-TROl-G9 W-TROI-IO W-TROI-11 W-TROl-12 

SAMPLE DATE: 08l29l96 08129l96 08129l96 08129l96 09/05/96 09Ki5l96 WO5i96 

STATUS: 

TRENCH: 1 1 1 1 1 1 1 
FIELD DUPLICATE OF: 

METAts OwW 
----.- 
COt3Al.T 

I -ma 
/.a 

I I I I I I 1 

COPPER 20.5 

IRON 15600 

LEAD 7.9 J 
MAGNESIUM 2100 . 

MANGANESE 2!57L 

MERCURY 0.04 u 

NICKEL 10.1 

POTASSIUM 852 K 

SELENIUM 1.8 K 

SILVER 0.29 UL 

SODIUM 185 

THALLIUM 1.7 J 1.3 J 1.0 J 1.3 J 1.7 K 1.3 K 1.2 K 

VANADIUM 20.0 

ZINC 26.2 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALVTICAL RESULTS 
SAMPLE NUMBER: W-TROl-13 W-TROl-14 W-TROI-15 W-TROl-16 W-TROI-17 W-TROl-23 W-TROl-17.AVG 

SAMPLE DATE: 09m5m 09/o!396 09/05/96 09/12/96 09l12M 09i12i95 09/12/96 
STATUS: 

TRENCH: 1 1 1 1 1 1 1 
FIELD DUPLICATE OF: W-TROl-17 

V-TILES @g/kg) 

l,l,l-TRICHLOROETHANE 5U 5u 5U 5U 5U 5u 5U 

1 ,1.2,2-TETRACHLOROETHANE 5u 5u 5u 5u 5u 5u 5u 

1 ,1,2-TRICHLOROETHANE 5u 5u 5u 5U 5u 5u 5U 

l.l-DICHLOROETHANE 5u 5u 5u 5lJ 5u 5U 5u 

1 ,l-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

1 ,BDICHLOROETHANE 5u 5u 5u 5u 5u 5u 5u 

1,2-DICHLOROPROPANE 5u 5u 5u 5u 5u 5u 5u 
d- 
I BBUTANONE I I I I 10 u I 10 u I 10 u I 10 u I 

I I I 

I I I I 
I 

- - 

CHLOROMETHANE 10 u 10 u 10 u 10 u I 10 u I 10 u 10 u I 

CIS-1.2-DICHLOROETHENE 5u 5u 5U 5u 5u 5u 5u 

CIS-1 ,SDICHLOROPRORENE 5u 5u 5u 5U 5u 5u 5U 

DIBRObl!XHLOROMETHANE 5u 5u 5u 5 u 5U 5U 5U 

ETHYLBENZENE 5u 5u 5u 5u 

METHYLENE CHLORIDE 48 38 38 40 48 48 40 

STYRENE 5u 5U 5u 5u 

31 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 

SAMPLE NUMBER: ‘W-TROI-13 W-TROI-14 1 W-TROI-15 W-TROI-16 W-TROI-17 W-TROl-23 W-TROI-17.AVG 

SAMPLE DATE: 09lo!396 09/05/96 0910!396 09l12l96 09/l 2i96 09/I 26% 09/l 2l96 

STATUS: 
TRENCH: 1 1 1 1 1 1 1 

FIELD DUPLICATE OF: W-TROI-17 

5u I 5u I 5u I 5u I 5u I 

volATlLEs &g/kg) 

I TETRACHLOROETHENE I 5u I 5u 

SEMIVOLATILES (pgkg) 

1 ,P,QTRICHLOROBENZENE I I I I 330 u 1 330 u ! 330 u ! 330 u I 
I 1.2-DICHLOROBENZENi I 5u I 5u 

I 1.3-DICHLOROBENZENE I 5u I SU 

1,QDICHLOROBENZENE 

2,4,!%TRICHLOROPHENOL 

5u I 330 u I 330 u I 330 u I 330 u I 
5u 330 u 330 u 330 u 330 u 1 

1 

5lJ 5u 5lJ 330 u 330 u 33OU 330 u 

SOOU 8OOl.l SOOU 600 u 

I ?.4.6TilkHLOROPHENOL I 330 u I 330 u I 330U I 330 u . 
P/l-DICHLOROPHENOL 

P+DIMETHYLPHENOL ’ 

2,QDINITROPHENOL 
BCHLORONAPHTHALENE 

P-CHLOROPHENOL 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

16cKJ u 16oou 16oou 16oou 

330 u 330U 330 u 330 u 

330 u 330 u 330U 330 u 

I ~METHYLNAPHTHALENE I 33ou, I 330 u I 330U I 330 u I 330 u I 330 u I 330 u 
I 

2-METHYLPHENOL 330 u 330 u 330 u 330 u 

PNlT.ROANlLlNE 16oou ltm u 16oou 1600 u 

P-NITROPHENOL 330 u 330 u 330 u 330 u 

-I- - ---- NZIDINE 660U SSOU SWU 660 u 

SNITROANILINE 1mou IS00 u ISOOU 1600 u 
I 

16oou 1600u 16OOU 

I 3.3’.DICHLOROBE 

4 ti-nlNlTRO-3-MFTHYI PHFYnl I I I 1 16OOU I 





CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: W-TROI-13 W-TROI-14 W-TROI-15 W-TROI-16 W-TROl-17 W-TROl-23 W-TROI-17.AVG 

SAMPLE DATE: 09/05/98 09l05/96 09105l96 09112l96 09/12l96 09lW96 09/12/96 

STATUS: 
TRENCH: 1 1 1 1 1 1 1 

FIELD DUPLICATE OF: W-TROI-17 

SEMlVOLATlLES @g/kg) 

DIMETHYL PHTHAlATE 330 u 330U 330 u 330 u 

FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330U 330 u 330 u 330 u 330 u 330 u 330 u 

HEXACHLOROBENZENE I I I I 330 u I 330 u I 330 u I 330 u 

HEXACHLOROBUTADIENE 330 u 330 u 330 u 330 u 

HEXACHLOROCYCLOPENTADIENE 330 u 330 u 330 u 330 u 

HEXACHLOROETHANE 330 u 330 u 330 u 330 u 

INDENOI1.2.3-CDIPYRENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u, 

ISOPHORONE 330 u 330 u 330 u 330 u 

N-NITROSO-DI-N-PROPYLAMINE 330 u 330 u 330 u 330 u 

N-NITROSODIPHENYLAMINE 330 u 330 u 330 u 330 u 

NAPHTHALENE 330U 330 u 330 u 330 u 330 u 330 u 330 u 

PENTACHLOROPHENOL 1600u 1600u 16oou 16oou 

PHENANTHRENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

PHENOL 330 u 330 u 330 u 330 u 

PYRENE 33ou 330 u 330 u 330 u 330 u 336 u 330 u 

PESTICIDESIPCBS bgkg) 
4,4’-ODD 16.0 U 16.0 U 16.0 U 16 u 

4,+-DDE 16.0 U 16.0 U 16.0 U 16 U 

4,4’-DDT 4.5 J 16.0 U 16.0 U 16 U 

ALDRIN 6.0 U 6.0 U 6.0 U 6U 

ALPHA-BHC 6.0 U 6.0 U 8.0 u 6U 

AROCLOR-1016 40U 40U 40U 40.0 u 40.0 u 40.0 u 40U 

AROCLOR-1221 60U 60U 60U 60.0 U 60.0 u 60.0 u 60 u 

AROCLOR-1232 40U 40U 4OU 40.0 u 40.0 u 40.0 u 40U 

AROCLOR-1242 40U 40U 40U 40.0 u 40.0 u 40.0 u 40U 

AROCLOR-1246 40U 40U 40U 40.0 u 40.0 u 40.0 u 4OU 

AROCLOR-1264 ----.-A 40u 
3J 40U 40.0 u 40.0 u 40.0 u 4OlJ 

i ! i 



. . 
) 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
W-TROI-15 W-IROl-16 W-TROI-17 W-TROI-23 W-TROI-17.AVG 

09i05196 09llm6 09H2lQ6 09112196 09l12196 

1 

PESTlClDEWPCBs @@kg) 

I AROCLOR-1260 I 40U I 4OU I 40U I 40.0 u I 40.0 u I 40.0 u I 40U I 
I 1 1 

W-TROI-17 

BETA-BHC 8.0 U 8.0 U 8.0 U 8 Us 

CHLORDANE 80.0 u 80.0 u 80.0 u 80U 

DELTA-BHC 8.0 U 8.0 U 8.0 U 8U 

DIELDRIN 16.0 U 16.0 U 16.0 U 16 U 

ENDOSULFAN I 16.0 U 16.0 U 16.0 U 16 U 

ENDOSULFAN II 16.0 U 16.0 U 16.0 U 16 U 

ENDOSULFAN SULFATE 16.0 U 16.0 U 16.0 U 16 U 

ENDRlN 160 U 16.0 U 16.0 U 16 U 

ENDRIN ALDEHYDE 32.0 U 32.0 U 32.0 U 32U 

GAMMA-BHC (LINDANE) 8.0 U 8.0 U 8.0 U 8U 

HEPTACHLOR 8.0 U 8.0 U 8.0 U 8U 

HEPTACHLOR EPOXIDE 8.0 U 8.0 U 8.0 U 6U 

I METHOXYCHLOR I I I I 80.0 u 1 80.0 u 1 80.0 u I 80 U I 

1 TOXAPHENE I I I I 160 u I 160 u I 160 u I 160 u 

ENEROETICS (@kg) 

P,+DINITROTOLUENE 330 u 330 u 330 u 330 u 

P,&DINITROTOLUENE 330 u 330 u 330 u 330 u 

NITROBEWENE 330 u 330 u 330 u 330 u 

METALS Imalkal 

ALUMINUM 

ANTIMONY 

I I I I 15400 I 16500 I 15100 I 15800 

0.72 J 1.2 J 1.3 J 1.25 J 
k J 

ARSENIC 2.6 L 2.2 L 4.3 L 325 L 

BARIUM 640 32.7 K 34.3 K 33.5 K 

BERYLLIUM 0.78 0.67 066 067 
1 

CADMiUM 0.04 u 0.04 UL 0.03 UL 0.035 u 

CALCIUM 1160 594 K 472 K 533 K 

CHROMIUM 22.3 21.2 20.5 20.85 

35 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

. 
CT0 159 - NAWC WARMINSTER 

SITE 4 - REMOVAL ACTION 
VERIFICATION SAMPLING ANALYTICAL RESULTS 

W-TROI-13 W-TROI-14 W-TROI-15 W-TROI-16 W-TROI-17 W-TROI-23 W-TROI-17-AVG 

oQto!xl8 09m5t96 oQto!m3 09t12/96 09/12/96 oQt12t98 09f12t96 

1 1 1 1 1 1 1 

W-TROI-17 

COBALT 9.6 9.6 8.1 K 6.95 K 

COPPER 31.9 L 42.5 L 40.2 L 41.35 L 

IRON 19700 17700 18700 

LEAD 13.6 K 7.7 K 6.9 K 7.3 K 

MAGNESIUM 2490 2400 2120 2260 

MANGANESE 403 J 4045 281 J 342.5 J 

MERCURY 0.04 u 0.04 u 0.04 u 0.04 u 

NICKEL 12.2 12.6 11.9 12.25 

POTASSIUM 1240 879 K 681 K 780 K 

SELENIUM 1.4 J 1.5 J 3.3 J 2.4 J 

SILVER 0.31 UL 0.30 UL 0.29 UL 0.30 u 

SODIUM 189 K 222K 174 K 1Qt.K 

THALLIUM 1.1 K 1.1 K 1.3 K 1.4 J 1.4 J 3.9 J 2.65 J 

VANADIUM 35.0 33.4 32.0 32.7 

ZINC 44.3 J 42.4 J 27.9 J 35.15 J 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARI 
SITE 4 - REMOVAL A 

VERIFICATION SAMPLING ANAI 
W-TROI-18 W-TROI-19 W-TROI-19R 

lW3W98 1 o/30/96 11 m/96 

Excavated 

1 1 1 

VOLATILES @g/kg) 

IINSTER 
:TION 
‘YTIcAL RESULTS 
W-TRO120 W-TROI-21 W-TROl-22 W-TR02-00 

10/30/96 10130/96 IO/Jo/96 10103l96 

1 1 1 2 

l.l,l-TRICHLOROETHANE 5u 5u 5u 5U 5u SU 

1 ,1,2,2-TETRACHLOROETHANE 5u 5U 5u 5u 5u 5u 

1 ,1,2-TRICHLOROETHANE 5u 5u 5u 5u 5u 5u 
I .a c . . . . - ‘7 .I c . . 

.- -- 

2-HEXANONE 10 u 10 u 10 u 

&METHYL-2-PENTANONE 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 

BENZENE 5u 5u 5u 

BROMODICHLOROMETHANE 5u 5u 5u 5u 5U 5U 

BROMOFORM 5u 5u 5u 5u 5u 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON DISULFIDE 5u 5u 5U 

CARBON TETRACHLORIDE 5u 5u 5u 5u 5u 5u 

CHLOROBENZENE 5u 5lJ 5u 5u 5u 5u 

CHLOROETHANE 10 u 10 u 10 u 1n II 10 u 10 u .- - .- - 

CHLOROFORM 5u 5U 5u 5u 5U 5u 

CHLOROMETHANE 10 u 10 u 10 u 10 LI 10 u IO u .- - 

CIS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 

CIS-1 ,3-DICHLOROPROPENE 5u 5u 5u 5u 5u 5U 

DIBROMOCHLOROMETHANE 5u 5u 5U 5u 5U su 

ETHYLBENZENE 5u 5U 5u 

METHYLENE CHLORIDE 5u 6 5u 5u 5u 5u 

SNRENE 5u 5U 5u 
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CT0 159 - NAWC WARMlNSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhICAL RESULTS 
SAMPLE NUMBER: W-TROI-16 W-TROI-19 W-TROl-19R W-TROI-20 w-TROI-21 W-TROI-22 W-TR02-00 I 
SAMPLE DATE: lOl3oKm 10/30/96 11QoB6 lOI 10/30/96 1 ol30/96 1 o/03/96 
STATUS: Excavated 
TRENCH: 1 1 1 1 1 1 2 
FIELD DUPLICATE OF: 

VOUTiLES (wncs) 

TETRACHLOROETHENE 5tJ 5 u 5U 5u 5u 5U 

TOLUENE 5U 5U 5U 

TRANS-1,2-DICHLOROETHENE SU SU SU SU SU 5U 

TRANS-1,3-DICHLOROPROPENE SU 5U SU 5U 5u 5u 

TRICHI OROFTHFNF 5u 5u SU 5U 5u 5u . . ..-. .--..--. . .-.-- 
TRICHLOROFLUOROMETHANE 

VINYL ACETATE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOIATILES @/kg) 
1,2&TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,~DICHLOROBENZENE 

1 ,QDICHLOROBENZENE 

2,4,5=FRICHLOROPHENOL 

5u 5u 5U 

10 u 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 1ou 

15 u 15 u 15 u 

330 u 330 u 330 u 

5u 330 u 330 u 5U 330 u 5U 

5u 330 u 330 u 5u 330 u SU 

5u 330 u 330 u 5u 330 u 5u 

SOOU 8OOU 8OOU 

1 7 d RTRICHI CJRCGHENCIL I I 330 u I I 330 u I I 330 u -1 1 -, .,- . . ..-. .--. .-. ..-._-- 
2,~DICHLOROPHENOL 330 u 330 u 330 u 

S,+DIMETHYLPHENOL 330 u 330 u 330 u 

2,CDINITROPHENOL 1600 UJ 1600 UJ 1500 UJ 

2-CHLORONAPHTHALENE 330 u 330 u 330 u 

BCHLOROPHENOL 330 u 330 u 330 u 
2.METHYLNAPHTHALENE 33OlJ 330 u 33ou 330 u 330 u 330 u 

2-METHYLPHENOL 330 u 330 u 330 u 

7wNITRCIANII INE 16oou 16oou 16oou 

L-l.8 I .,“I I .bl.-L 
I I 

-30 u 330 u 330 u 

3,3’-DICHLOROBENZIDINE I I 66OU 660 u 66OU 

SIOU 16oou 1tmu 

1600u 

3-NITROANILINE 

4.6DINITRO-2-METHYLPHENOL 
I- li-- - I I I 

16oou I I 16OOU I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 

SEMIVOIATILES Iuaika) 

4-NITROANILINE I I 16oou 

4-NITROPHENOL 16aIu 

W-TROl-19R W-TROl-20 W-TROl-21 W-TROI-22 W-TR02-00 

lllm96 1 ol3om 10/30/96 10r3o/9!3 I oio3i96 

1 1 1 1 2 

330 u 33OU 

330 u 330 u 

330 u 330 u 

330 u 330 u 

330 u 330 u 

1600u 16clou 

16oOu 16oou 

ACENAPHTHENE 330U 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHYLENE 330U 330 u 330 u 330 u 330 u 330 u 

ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H.I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 33iI u 330 u 330 u 

BENZOIC ACID 1600u 1600 u 16oo u 

BENZYL ALCOHOL 33OU 330 u u 330 

BlS(2-CHLOROETHOXY)METHANE 330 u 330 u 330 u 

i3lS(2-CHLOROETHYL)ETHER 330 u 330 u 330 u 

BlS(2-CHLOROISOPROPYL) ETHER 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHALATE 330 u 1800 330 u 

BUTYLBENZYL PHTHALATE 33OU 330 u 330 u 

CHRYSENE 330U 330 u 330 u 330U 330 u 330 u 

DI-N-BUTYL PHTHALATE 330 u 330 u 330 u 

DI-N-OCTYL PHTHALATk 330 u 330 u 330 u 

DIBENZO(A,H)ANTHRACENE 33OU 330 u 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330 u 330 u 

DIETHYL PHTHALATE 330 u 330 u 330 u 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 
W-TROl-18 W-TROI-19 W-TROl-19R W-TROI-20 W-TROI-21 W-TROI-22 W-TR02-00 

loI3om 1000/96 1 mom 10/30@6 1 ot30196 lOi3Ol96 1 o/03/96 
rur-..rh.* 
LIlLQ”alN 

1 1 1 1 1 1 2 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

1 INDENO(1 ,P&CD)PYRENE 

330 u I I 330 u I I 330 u I I ISOPHORONE I I I I I I I 
N-NITROSO-DI-N-PROPYLAMINE I 330 u I I 330 u I 330 u 

N-NITROSODIPHENYLAMIN- IF ~1 ~~~ ~~ ~ I I I 
! 
I 

! 
330 u 330 u I 330 u I 

I 
I 

0 II - I 330 u I I 330 u I 330U I 330 u I 330 u I 

NAPHTHALENE 33OU 33OU 330 u 330 u 330 u 330 u 

PENTACHLOROPHENOL 16oou 16oou 16OOU 

PHENANTHRENE 33- - -_- - I 
PHENOL 330 u I 330 u 330 u 

PYRENE SOJ 330 u 330 u 330 u 330 u 330 u 

PESTlCIDESPCBs (wncs) 
4,4’-DOD 16.0 U 16.0 U -16.0 U I 
4$-DDE 16.0 u 16.0 U 16.0 U 

4,4’-DOT 16.0 U 16.0 U 

ALDRIN 8.0 u 8.0 u 

ALPHA-BHC 8.0 U 6.0 u 

AROCLOR-1016 4OU 40.0 u 400 u 40U 

AROCLOR-1221 Boll 80- - ou ~~ I I I I 60.0 U I I 6OU I 
AROCLOR-1232 4OU 40.0 u I 40.0 u 40U 

16.0 U I 
6.0 u I 

40.0 u 40U 

40.0 u 4QU 

40.0 u 4OU 

40.0 u 40U 

I 40 II I-ioou- I I 40.0 u I 40U I AROCLOR-1242 .- - .-.- - I I I 

AROCLOR-1246 4QU 40.0 u I 40.0 u I 4OU 1 
AROCLOR-1254 4OU 40.0 u 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TROI-18 W-TROI-19 W-TROl-19R W-TROI-20 W-TROI-21 W-TROl-22 W-TROZ-00 
SAMPLE DATE: lOrJo/96 1 o/30/96 11 m/96 1 o/30/96 10/30/96 1 o/30/96 1 o/03/96 
STATUS: Excavated 
TRENCH: 1 1 1 1 1 1 2 
FIELD DUPLICATE OF: 

PESTlCIDESIPCBs @gkg) 

AROCLOR-1260 4OU 40.0 u 40.0 u 40U 400 u 40U 

BETA-BHC 8.0 U 8.0 U 8.0 U 

CHLORDANE 80.0 u 60.0 u 80.0 U 

DELTA-BHC 8.0 U 8.0 U 8.0 U 

DIELDRIN 16.0 U 16.0 U 16.0 U 

ENDOSULFAN I 16.0 U 16.0 U 16.0 U 

ENDOSULFAN II 16.0 U 16.0 U 16.0 U 

ENDOSULFAN SULFATE 16.0 U 16.0 U 16.0 U 

ENDRIN 16.0 U 16.0 U 16.0 U 

ENDRIN ALDEHYDE 32.0 U 32.0 U 32.0 U 

GAMMA-BHC (LINDANE) 8.0 U 8.0 U 8.0 U 

HEPTACHLOR 8.0 U 8.0 U 8.0 U 

HEPTACHLOR EPOXIDE 8.0 U 8.0 u 8.0 U 

METHOXYCHLOR 60.0 u 80.0 u 60.0 u 

TOXAPHENE 160 u 160 u 160 u 

ENERGETICS @g&g) 

2,QDINITROTOLUENE 330 u 330 u 330 u 

2,8-DINITROTOLUENE 33Ot.l 330 u 330 u 

NITROBENZENE 330 u 330 u 330 u 

METALS 4wW 

ALUMINUM 21400 13600 8200 9090 

ANTIMONY 0.77 u 0.65 U 0.64 u 

ARSENIC 6.5 K 3.6 2.9 

BARIUM 49.7 46.4 38.2 

BERYLLIUM 0.86 J 0.71 J 0.60 J 

CADMIUM 0.04 UL 0.03 u 0.03 u 

CALCIUM 685 1260 524 

CHROMIUM 29.5 52 5.3 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 

SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

W-TROI-18 

lOI3om 

1 

_- ____ _- .___-._ -. ___.. -... - ~._. ~-_ _. -_ .- ___---. - 

W-TROl-19 W-TROl.lSR W-TROI-20 W-TROl.21 W-TROI-22 W-TRO2-Ml 

1 OL3Ol96 1 t 12oi96 10/30/96 1 omlB6 1 o/30/96 lOfO396 

Excavated 
1 1 1 1 1 2 

..--a. a .-- -.I.-. 
MC IALS {IllgfKgj 

COBALT 10.0 6.8 7.5 

COPPER 15.0 79.2 91.5 

IRON 27700 8540 8530 

LEAD 9.7 30 2.0 

MAGNESIUM 3590 1550 2360 

MANGANESE 254K 558 K 641 K 

MERCURY 0.05 u 0.04 u 0.04 u 

NICKEL 15.7 7.9 12.8 

POTASSIUM 1980 239 164 

SELENIUM 1.9 J 1.0 1.0 

SILVER 0.34 UL 0.28 UL 0.28 UL 

SODIUM 491 8 607 8 503 B 

THALLIUM 2.0 8 1.9 8 0.96 0.89 8 1.1 0.82 J 

VANADIUM 45.5 10.8 13.0 

ZINC 40.1 18.1 17.8 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

I 1’ 
VOLATILES fwka) 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TRO2-M W-TROX0AVG W-TR02-01 W-TROZ-02 W-TR02-03 W-TR02-04 W-TRO2-05 

1 o/03/96 1 o/03/96 1 OiO3l96 10i03/96 1 onw95 1 o/03/96 1 OlO3l96 

2 2 2 2 2 2 2 
W-TRO2-00 

BROMOMETHANE I 10 u I 1ou * I 10 u 

CARBON TETRACHLORIDE 5U 5U 5U 

CHLOROBENZENE I 5U I 5u I 5u 

CHLOROETHANE 10 u 10 u 10 u 

CHLOROFORM I 5u I 5U I 5U 

CHLOROMETHANE 10 u 10 u 10 u 

CIS-1.2-DICHLOROETHENE 5U 5u 5U 

CIS-1,~OICHLOROPROPENE 5U 5U 5U 

DIBROMOCHLOROMETHANE 5U 5U 5U 

METHYLENE CHLORIDE 45 45 5U 

TETRACHLOROETHENE 5U 5U 5U 

TRANS-1 ,P-DICHLOROETHENE 5U 5u SU - - 

TRANS-1 $DICHLOROPROPENE 5U 5U 5U SU 5U 5u 5U 

TRICHLOROETHENE 5u SU 5U 5u 5u 5U 5u 

TRICHLOROFLUOROMETHANE 5U 5U 5U 5U 5U su 5u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
SEMNOLATILES @g/kg) 

1,2-DICHLOROBENZENE I 5U I 5U I 5U I SU I 5u I 5u I 5u I 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 

c 

SAMPLE NUMBER: W-TR02-06 W-TRO2dB-AVG W-TR02-01 W.TR02-02 W-TR02-03 
SAMPLE DATE: 1olo3l96 1 o/03/96 10/03/96 1 oio3/96, 10103196 

STATUS: 
TRENCH: 2 2 2 2 2 
FIELD DUPLICATE OF: W-TROZm 

W-TRO244 - 

10103196 

2 

W-TR02-Ofi 

1 o/03/96 

2 

SEYIVOLATILES $gki 

l&DICHLOROBEN7’=h 

1 AlXCHL6ROBEN: 

a1 

,-.3E 5u 5u 5u 5u 5u 5u 5u 

‘ENE .). -.-..--..---. -A 5u 5u 5u 5u 5u 5u 5u 

2-METHYLNAPHTHALENE 33OU 330 u 330 u 330 u 330 u 330 u 330U 
ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 330 u 336 u 

ACENAPHTHYLENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENtO(A)ANTHRACENE 33OU 330 u 46J 330 u 330 u 330 u 330 u 
BENZO(A)PYRENE 330U 330 u 463 330 u 330 u 330 u 330 ll, 

BENZO(B)FLUORANTHENE 330 u 330 u 66J 330 u 330U 330 u 330 u 

BENZO(G,H.I)PERYLENE 330 u 330 u 16 J 330U 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 293 330 u 330 u 330 u 330 u 

CHRYSENE 330 u 330 u 49 J 330 u 330 u 330 u 330 IJ 

DlBENZO(A,H)ANTHRACENE 330 u 330 u 330U 330 u 330U 330 u 330 u 

FLUORANTHENE 330 u 330 u 71 J 330 u 330 u 330 u 330 u 
FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
INDENO(1.2.~CD)PYRENE 330 u 330 u 17 J 330 u 330 u 330 u 330 u 

NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
PHENANTHRENE 330 u 330 u 31 J 330 u 330 u 330 u 330 u 

PYRENE 330U 330 u 73 J 330 u 330 u 330 u 330 u 1 
PESTiClDESh’CBs (wn(g) 

AROCLOR-1016 40U 40U 4OU 40U 40U 40U 4ou --.-.. 
AROCLOR-1221 60U 60U 6OU SOU 60U 60U 6OU 

AROCLOR-1232 40U 40U 4OU 40U 40U 40U 40U 

AROCLOR-1242 40U 40U 40U 40U 4OU 40U 40U 

AROCLOR-1246 40U 4OU 4OU 4OU 4OU 40U 40U 

AROCLOR-1264 4OU 40U 40U 40U 4OU 40U 40U 

AROCLOR-1260 40U 40U 40U 4OU 40U 40U 40U 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERlFlCATlLlN SAMPI fNc= ANdI tTlCAl iFSI II TS 
--.--- .--...-.- - I..... -..x- . ..-..-. ..-r~~,.~~-~,~ 

SAMPLE NUMBER: W-TRO246 W-TR02-00-AVG W-TRM-01 W-TR02-02 W-TRO2-03 W-TR0244 W-TR02-05 

SAMPLE DATE: lOKW96 10103196 10103/96 10103196 lOmI96 10/03/96 1 o/03/96 

STATUS: 

TRENCH: 2 2 2 2 2 2 2 

FIELD DUPLICATE OF: W-TR02-0 

METALS (mgnts) 

THALLIUM I 1.5 J I 1.16 J I 1.1 J I 2.1 I 0.61 J I 0.44 UJ I 1.6 J I 



CT0 159 CT0 159 - NAWC WARMINSTER - NAWC WARMINSTER 
SITE 4 SITE 4 - REMOVAL ACTION - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL\/TICAL RESULTS VERIFICATION SAMPLING ANAL\/TICAL RESULTS 
SAMPLE NUMBER: SAMPLE NUMBER: W-TRO2-07 W-TRO2-07 W-TRO2-08 W-TRO2-08 W-TR02-09 W-TR02-09 W-TROZ-10 W-TROZ-10 W-TRM-11 W-TRM-11 W-TR02-12 W-TR02-12 W-TR02-13 W-TR02-13 
SAMPLE DATE: SAMPLE DATE: 10103196 10103196 1 o/03/96 1 o/03/96 1 OlO3lB6 1 OlO3l96 1 OlO3lB6 1 OlO3l96 1 OlO3i95 1 OlO3i95 10103/96 10103/96 1 o/03/96 1 o/03/96 

STATUS: STATUS: 
TRENCH: TRENCH: 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
FIELD DUPLICATE OF: FIELD DUPLICATE OF: 

VOLATILES &g&g) VOLATILES &g&g) 

1 ,I ,I-TRICHLOROETHANE 1 ,I ,I-TRICHLOROETHANE 5U 5u 5U 5u 5lJ 5u SU 5u 5U 5u 5U 5u SU 5u 

1 .I ,2.2-TETRACHLOROETHANE 1 .I ,2.2-TETRACHLOROETHANE SU 5u SU 5u fill 5u 5u 5u 5u 5u 5u 5u 5u 5u 

1 ,I ,BTRICHLOROETHANE 1 ,I ,BTRICHLOROETHANE 5u 5u 5u 5u 5lJ 5u 5U 5u 5u 5u 5u 5u 5u 5u 

1 ,l-DICHLOROETHANE 1 ,l-DICHLOROETHANE 5u 5u 5U 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

1 ,l-DICHLOROETHENE 1 ,l-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

1,2-DICHLOROETHANE 1,2-DICHLOROETHANE 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

1,2-DICHLOROPROPANE 1,2-DICHLOROPROPANE 5u 5u 5u 5u 5u 5u 5U 5u 5u 5u 5U 5u 5u 5u 

2-BUTANONE 2-BUTANONE 10 UJ 10 UJ 10 UJ 10 UJ 
2-CHLOROETHYL VINYL ETHER 2-CHLOROETHYL VINYL ETHER 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR 

ZHEXANONE ZHEXANONE 10 UJ 10 UJ 10 UJ 10 UJ 

QMETHYL-2-PENTANONE QMETHYL-2-PENTANONE 10 u 10 u 10 u 10 u 

ACETONE ACETONE 10 UJ 10 UJ 10 UJ 10 UJ 

BENZENE BENZENE 5u 5u 5u 5u 

BROMODlCHLOROMETHANE BROMODICHLOROMETHANE 5u 5u 5u 5u 5u 5u 5u 5u 5U 5U 5u 5u 5u 5u 

BROMOFORM BROMOFORM 5u 5u 5lJ 5lJ 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

BROMOMETHANE BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON DISULFIDE CARBON DISULFIDE 5u 5u 5u 5u 

CARBON TETRACHLORIDE CARBON TETRACHLORIDE 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 5u 

CHLOROBENZENE CHLOROBENZENE 5u 5u 5u 5u 5u 5u 5u 5u SU SU 5u 5u 5u 5u 

CHLOROETHANE CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM CHLOROFORM 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

CHLOROMETHANE CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1,2-DICHLOROETHENE CIS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 5u 5U 5U 5u 5u 5u 5u 

CIS-1 $DICHLOROPROPENE CIS-1 $DICHLOROPROPENE 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5U 5u 

DIBROMOCHLOROMETHANE DIBROMOCHLOROMETHANE 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 

ETHYLBENZENE ETHYLBENZENE 5u 5u 5u 5u 

METHYLENE CHLORIDE METHYLENE CHLORIDE 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5u 5lJ 5lJ 

ST-WFFIF ST-WFFIF I: II I: II I I r; II r; II 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
W-TRO2-07 W-TRO2-08 W-TRO2.09 W-TROZ-10 W-TROZ-11 W-TRCQ-12 W-TR02-13 

lWO3M iom3mfi 10103t96 10/03/96 10/03/96 lOKi3I96 I o/03/96 

2 2 2 2 2 2 2 

.~. 
1,2-OICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 ,+DI~HLOROBENZENE 

2,4,5TRICHLOROPHENOL 

2,4,6TRICHLOROPHENOL 

P,+DICHLOROPHENOL 

2,QDIMETHYLPHENOL 

2,4-DINITROPHENOL 

ZCHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ZNITROANILINE 

2-NITROPHENOL ’ 

3,3’-DICHLOROBENZIDINE 

3.NITROANILINE 

4,S-DINITRO-2-METHYLPHENOL 

5u 330 u .330 u 5u 5u 5u 5u 

5u 330 u 33ou 5u 5u 5u 5u 

5u 33DU 330 u 5u 5u 5u 5u 

BUOU BOOU 

330 u 330 u 

33OU 330 u 

330 u 330 u 

1Boou ISWU 

330 u 330 u 

33OU 330 u 

33OU 330 u 33OU 330 u 33OU 33OU 330 u 

330 u 330 u 

1Boou IBOOU 

330 u 330 u 

5BOl.l BBOU 

1500u 1600u 

ISOOU 15oou 

I c 

iplATHEsQlg&g) 

TETRACHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TOLUENE 5u 5u 

TRANS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u SU 5u 

TRANS-l.3DlCHLOROPROPENE 5u 5u 5u 5u 5u 5u 5u 

TRICHLOROETHENE 5u 5u 5u 51J 5U 5u 5u 

TRICHLOROFLUOROMETHANE 5u 5u 5u 5u 5u 

VINYL ACETATE 10 u 10 u 

VlNYL CHLORIDE 10 u IO u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 15 u 15 u 

SEMIVOIATILES @g&g] 

1.2.4TRICHLOROBENZENE I I 33OU I 330 u I I I I I 

47 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: W-TRO207 W-TRO2-08 W-TRO2-09 W-JROZ-10 W-TRO2-11 W-TRO2-12 W-TR02-13 
SAMPLE DATE: iom3m6 10/03/96 10/03mB 10103/96 1 o/03/96 iom3rxi 1 o/03/96 

STATUS: 
TRENCH: 2 2 2 2 2 2 2 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pgkg) 

QBROMOPHL. ~. lNYL PHENYL ETHER 1 I 330 u 33OU 

QCHLOR O-%METHYLPHENOL I 330 u 33OU 

QCHLOROANILINE 330 u 33OU 

QCHLOROPHENYL PHENYL ETHER 330 u 330U 

4METHYLPHENOL 33OU 330 u 

4-NITROANILINE 16ooU lBo0 u 

QNITROPHENOL IBOOU lSo0 u 

ACENAPHTHENE 33OU 330 u ??tl 11 77l-l I, wan I, 77fl ‘3 JJ,3 8, 

A‘.E.,,,#,“I”“’ C.lC -au\ II 77ll II 

ANTHRAKxN~ 

.nrN ” CICNY “YY ” 3JlJ ” 

IT” I n 1 I.E,.L rn” “I” I z;I 330 u 33OU 330 u 330 u 
,.ma-..r 33QU 330 u 33OlJ 330 u 330 u 330 u 330 u 

i 
\ 

BENZO(AIANTHRACENE 33OU 330 u 330U 330 u 33OU 330 u 330 u _ . 
-..C 

BENZO(A)PYRtNc I 
??n II WV I 

??A II d.Js# ” 33OU 330 u 33OU 330 u 330 u 

BENZOIBPLUORANTHEN’ E ?u\ II .J.JU” 77n II “.2x4 Y 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 33OU 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 33OU 330 u 33OU 330 u 330 u 

BENZOIC ACID , IBOOU 1600 u 

BENZYL ALCOHOL 330 u 33OU 

BIS(2-CHLOROETHOXY)METHANE 330 u 33OU 

BlS(2-CHLOROETHYL)ETHER 330 u 330 u 

. 

BlS(2-CHLOROlSOPROPYL) ETHER 33OU 33OU 

BlS(2-ETHYLHEXYL)PHTHAU\TE 330 u 365 

BUTYLBENZYL PHTHAlATE 330 u 33OlJ 
CHRYSENE 33OU 330 u 330 u 330 u 330 u 

DI-N-BUl-YL PHTHALATE 330 u 330 u 

DI-N-OCTYL PHTHALATE 330 u 330 u 

DlBENZO(A,H)ANTHRACENE 33Ol.J 330 u 330 u 330 u 33OU 

DIBENZOFURAN 330 u 33OlJ 

DIETHYL PHTHALATE 330 u I 330 u f . .._.._._ _- ..-- 

330 u I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALbICAL RESULTS 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

-I 

W-TRO2-12 W-TRM-13 

10103196 iom3m6 

2 2 

. 

SEMIVOIATILES @g&g) 

DIMETHYL PHTHALATE 330 u 33OU 

FLUORANTHENE 330 u 330 u 330 u 330 u 33OU 330 u 330 u 

FLUORENE 33OU 33OU 330 u 330 u 330 u 330 u 330 u 

HEXACHLOROBENZENE 330 u 330 u 

HEXACHLOROBUTADIENE 330 u 33OU 

HEXACHLOROCYCLOPENTADIENE 330 u 330 u 

HEXACHLOROETHANE 330 u 330 u 

INDENO(1 ,PJ-CD)PYRENE 33OU 330 u 330 u 330 u 33OU 330 u 330 u 

ISOPHORONE 33OU 33OU 

N-NITROSO-Dl-N-PROPYLAMINE 330 u 330 u 

N-NITROSODIPHENYLAMINE 330 u 330 u 

NAPHTHALENE 33OU 330 u 33OU 330 u 33OU 33OU 330 u 

PENTACHLOROPHENOL 1fmu 16mu 

PHENANTHRENE 33OU 330 u 330 u 330 u 330 u 330 u 330 u 

PHENOL 33OU 330 u 

PYRENE 330 u 330 u 330 u 330 u 330 u 33OU 330 u 

PfiSTiClDESPCBs (wlkg) 

4,4’-DOD 16.0 U 16.0 U 

4,4’-DDE 16.0 U 16.0 U 

4,+-DOT 16.0 U 16.0 U 

ALDRIN 8.0 u 8.0 U 

ALPHA-BHC 8.0 u 8.0 U 

AROCLOR-1016 40U 40.0 u 40.0 u 40U 4OU 4OU 4OU 

AROCLOR-1221 8OU 80.0 u 80.0 u BOU 80U &3OU 8OU 

AROCLOR-1232 40U 40.0 u 40.0 u 4OU 40U 4OU 40U 

AROCLOR-1242 40U 40.0 u 40.0 u 4OU 40U 40U 4OU 

AROCLOR-124B 40:: 40.0 u 40.0 u 4QlJ 40U 40U 4OU 

AROCLOR-1254 4OU 40.0 u 40.0 u 4OU 40U 4OU 40U 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

I I 
PESTlClDESPCBs lualkab 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TRO247 W-TRO2-08 W-TR02-09 W-JR02-10 W-TRCQ-11 W-TROZ12 W-JRO2-13 

1 OlO3f96 10103/96 1 o/03/96 1 OlO3l96 1 OlOyge iom3m6 1 o/03/96 

2 2 2 2 2 2 2 

AROCLOR-1260 I 40U I 40.0 u I 40.0 u I 4OU I 4OU I 40U I 40U 

BETA-BHC 6.0 u 6.0 U 

CHLORDANE I I 80.0 u I 8il.o u I I I I 
DELTA-BHC 6.0 u 6.0 u 

OIELDRIN 16.0 U 16.0 U 

ENDOSULFAN I 16.0 u 16.0 U 

ENDOSULFAN II 16.0 u 16.0 U 

ENDOSULFAN SULFATE 16.0 u 16.0 U 

ENDRIN 16.0 U 16.0 U 

ENDRIN ALDEHYDE 32.0 U 32.0 U 

GAMMA-BHC (LINDANE) 8.0 u 8.0 u 

HEPTACHLOR 80 U 8.0 U 

HEPTACHLOR EPOXIDE 8.0 U 8.0 U 

METHOXYCHLOR 80.0 u 60.0 u 

TnYAWlCNC 160 u 160 u 

ENEROETICS @g/kg) 

2,+DINITROTOLUENE 33OU 33OU 

2,BDINITROTOLUENE 33OU 33OU 

NITROBENZENE 33OU 330 u 

Mfx~S m!Jml 
ALUMINUM 7300 10200 

ANTIMONY 0.69 UL 0.69 UL 

ARSENIC 5.0 K 7.9 K 

BARIUM 63.9 J 75.2 J 

BERYLLIUM 0.72 L 1.1 

CADMIUM 0.03 UL 0.04 UL 

CALCIUM 1500 1500 

CHROMIUM 11.6 24.4 -_- - - - --.-- 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: W-TRO247 W-TRO2-08 W-TR02-09 

SAMPLE DATE: iomw96 10103i96 10103196 

STATUS: 

TRENCH: 2 2 2 
FIELD DUPLICATE OF: 

W-TRO2-10 

10103/96 

2 

W-TRO2-11 1 W-TROZ-12 1 W-TRO2-13 1 
iom3tsa 1 o/03/96 10103i96 

2 2 2 

dials mml 
COBALT 7.4 K 7.3 K 

COPPER 18.0 19.2 

IRON 12300 J 24400J 

LEAD 5.5 7.7 

MAGNESIUM 1500 2870 

MANGANESE 626 218 

MERCURY 0.04 u 0.08 U 

NICKEL 7.4 K 11.2 

POTASSIUM 494 K 877 K 

SELENIUM 2.3 1.8 

SILVER 0.30 UL 0.3Jl UL 

SODIUM 2088 407 B 

THALLIUM 1.5 J 2.1 J 2.1 J 2.6 2.1 1.4 J 2.2 

VANADIUM 18.3 J 44.6 J 

ZINC 20.6 38.3 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLlCATE OF: 

CT0 15 
SITE 

VERIFICATION I 

I- NAWC WARMINSTER 
I - REMOVAL ACTION 
4MPLING ANALYTICAL RESULTS 
W-TR02-16 W-TR02-17 W-TRO2-21 
t 0103/96 1 o/03/96 10103196 

2 2 2 

W-TRO2-17 

W-TR02-17AVG 

1 onxm5 

2 

W-TROZ- 16 

10103/96 

2 

I 
V~~SllJmel 

TETRACHLOROETHENE 5u 5U 5U 5U 5U 5U 5U 

TOLUENE 5U 

TRANS-1,2-DICHLOROETHENE 5U 5U 5U 5U 5U 5U 5U 

TRANS-l,%DICHLOROPROPENE sil 5U 5U 5U 5U 5U 5u 

TRICHLOROETHENE 5U 5U 5U 5U 5U 5U SU 

TRICHLOROFLUOROMETHANE 5U 5U 5U 5u 5u 5U 

VINYL ACETATE 10 u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 1ou 10 u 10 u 

XYLENES, TOTAL 15 u 
SEMIVOLATILES (wntg) 

I 

1.2.9TRICHLOROBENZENE 330 u 

1,2-DICHLOROBENZENE 5u 5U 5U 5U 5U 5U 330 u 

‘~,~-DICHLOR~BENZENE 5U 5U 5U 5u 5u 5U 330 u 

1,4-DICHLOROBENZENE 5U 5U 5u 5u 5U 5U 330 u 

2,4,5=TRICHLOROPHENOL 600 u 

2.4,6-TRICHLOROPHENOL 330 u 

2,CDICHLOROPHENOL 330 u 

2,4-DIMETHYiPHENOL 330 u 

2,+DINITROPHENOL 16oou 

2-CHLORONAPHTHALENE 330 u 

2ZHLOROPHENOL 330 u 

BMETHYLNAPHTHALENE 330U 330U 330U 330 u 330U 330 u 330 u 

2-METHYLPHENOL 330 u 

2-NITROANILINE lmo u 

2-NITROPHENOL ’ 330 u 

3,3’-DICHLOROBENZID!NE 66OU 

3-NITRbANILINE 16ofJu 

4.6DINITRO-2-METHYLPHENOL 1600 u t 
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CT0 159 - NAWC WARMINSTER 

SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

SITE 4 - REMOVAL ACTION 
VERIFICATION SAMPLING ANAL’YTICAL RESULTS 

W-TROZ14 W-TRO2-15 w-TRO2e16 W-TR02-17 W-TRO2-21 W-TR02-17-A’S W-TRO2-18 
lOnml6 1 o/03/96 1 o/03/96 10/03/!x 1olo3l9S 10103/96 1 omi96 

2 2 2 2 2 2 2 

W.TR07.17 

. 
QCHLOROANILINE 330 u 

44HLOROPHENYL PHENYL ETHER 330 u 

QMETHYLPHENOL 330 u 

bNlfR~ANll INF 1mO 11 

I +NITROPHENOL I I I 16mu 
1 APCNADUTYENC CIYbIW. . IS 8 IL,.- I 330 II --- - I Xi0 11 --- - 1: X3OU 330 u 330U 330 u 330 u. 

ACENAPHTHYLENE 330U 330U 330U 330 u 330U 330 u 330 u 

ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(A)ANTHRACENE 33OU 330 u 33OU 330 u 330 u 330 u 330 u 
BENZO(A)PYRENE 330 u 330U 330U 330 u 33OU 330 u 330 u 
BENZO(B)FLUORANTHENE 330 u 330U 330U 330 u 330U 330 u 330 u 
BENZO(G,H,l)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(K)FLUORANTHENE 330U 330U 330 u 330 u 330U 330 u 330 u 

BENZOIC ACID 16oou 

BENZYL ALCOHOL 330 u 
BIS(2-CHLOROETHOXY-)METHANE 330 u 

BlS(2-CHLOROETHYL)ETHER 330 u 

BlS(2-cHLOROlSOPROPYL) ETHER 330U 

BlS(2-ETHYLHEXYL)PHTHALATE 330U 

BUTYLBENZYL PHTHALATE 330 u 

CHRYSENE 330U 330U 330 u 33OU 33OU 330 u 

Dl-N-BUT’YL PHTHALATE 330u -_I t 
DI-N-OCTYL PHTHALATE 330 u 

DlBENZO(A,H)ANTHRACENE 330U 330 u 330U 330 u 33OU 33OU 330 u 

DIBENZOFURAN 330 u 

DIETHYL PHTHALATE 330 u 

i 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL‘YTICAL RESULTS 
W-TRO2-14 W-TRO2-15 W-TRO2-16 W-TR02-17 W-TRO2-21 W-TR02-17-AVG 

lONXlI96 10103l96 1 o/03/96 10103/96 1 olo3l96 10103/96 

2 2 2 2 2 2 

W-TRO2-17 
c -c 

SEMIVOIATILES (Ilencg) 

DIMETHYL PHTHALATE 330 u 

FLUORANTHENE 330U 330U 330 u 330 u 330U 330U 330 u 

FLUORENE 330U 330U 330 u 330 u 330U 330 u 330 u 

HEXACHLOROBENZENE 330 u 

HEXACHLOROBUTADIENE 330 u 

HEXACHLOROCYCLOPENTADIENE 330 u 

HEXACHLOROETHANE 330 u 

INDENO(1.2,~CD)PYRENE 330U 330U 330U 330 u 330 u 330 u 330 u 

ISOPHORONE 330 u 

N-NITROSO-DI-N-PROPYLAMINE 330 u 

W-TRO2-16 

10103i96 

2 

N-NITROSODIPHENYLAMINE 330 u 

NAPHTHALENE 330U 330U 330 u 330 u 330U 33OU 330 u 

PENTACHLOROPHENOL 1600 u 

PHENANTHRENE 330U 330 u 330 u 330 u 330 u 330u 330 u 

PHENOL 330 u 

PYRENE I 330U I 330u 1 330 u I 330 u I 330U I 330 u I 330 u I I 
PESTlClBES/PCBs @g/kg) 

4&DDD 16.0 U 

4.1-DDE 16.0 U 

4,4’-DOT 16.0 U 

ALDRIN 6.0 U 

ALPHA-BHC 6.0 U 

AROCLOR-1016 40U 40U 40U 40U 40U 4QU 40.0 u 

AROCLOR-1221 , 6OU 8oU 6OU 6OU 8OU 60U So.0 u 

AROCLOR-1232 4QU 4OU 4ou 4ou 4ou 400:: 40.0 u 

AROCLOR-1242 40U 40U 40U 40U 40U 4OU 40.0 u 

AROCLOR-1246 40U 40U 40U 4OU 40U 40U 40.0 u 

AROCLOR-1254 40U 40U 40U 40U 40U 4OU 40.0 u 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL-YTICAL RESULTS 
W-TR02-18 

10/03/96 
SAMPLE NUMBER: W-TROZ-14 W-TRO2.15 W-TRO2.16 W-TP02-17 W-TROZ-21 W-TR02-17-AVG 

SAMPLE DATE: lOlo 10103lQ6 lOmm6 1 o/03/96 lOlO3i96 10103lQ6 

STATUS: 
TRENCH: 2 2 2 2 2 2 2 

FIELD DUPLICATE OF: W-TRO2-17 

PESTlclDEsPcBs (wncs) 

AROCLOR-1260 4BU 40U 40U 40U 40U 40U 40.0 u 

BETA-BHC 6.0 U 

. CHLORDANE 60.0 u 

DELTA-BHC 6.0 U 

DIELDRIN 16.0 U 

ENDOSULFAN I 16.0 U 

ENDOSULFAN II 16.0 U 

ENDOSULFAN SULFATE 16.0 U 

ENDRIN 16.0 U 

ENDRIN ALDEHYDE 32.0 U 

GAMMA-BHC (LINDANE) 6.0 U 

HEPTACHLOR 6.0 U 

HEPTACHLOR EPOXIDE 6.0 U 

METHQXYCHLOR 60.0 u 

TOXAPHENE 160 U 

ENERGETICS @g/kg) 
1 

. 2,QDINITROTOLUENE 330 u 

P,B-DINITROTOLUENE 330 u 

NITROBENZENE 330 u 

M~JU OWb) 
ALUMINUM 7720 

ANTIMONY 0.69 UL 

ARSENIC 3.2 

BARIUM 57.4 J 

BERYLLIUM 0.91 L 

CADMIUM 0.04 u 

CALCIUM 1160 

CHROMIUM 19.2 
_----.-.- --- -----.-- ---- - _-__ _ - 

i ‘) 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VCRIEIPATIAN CAMDI INE ANA1 bTlPAl DCCIII te 

SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

..CIAI e ,.m..m.-L mr; I NI ,‘wy#uI~, 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

. b . . . . .YC1 I .VI. ““I.,, LII.V rw.~~ I I IY#TL ,\L;““L , Y 

W-TRM-14 W-TRO2-15 W-TR02-16 W-TR02-17 W-TRO2-21 W-TRO2-177AVG W-TRO2-16 
lOlO3lQli 10/03&6 10103l96 10103i96 1olo3l96 lOlo3l96 10103/96 

2 2 2 2 2 2 2 

W-TRM-17 

5.6 K 

59.5 

11700 J 

3.0 

1420 

371 

0.04 u 

6.0 

345 K 

1.3B 

0.29 UL 

237 B 

0.74 J 1.9 J 0.62 J 2.2 0.76 J 1.46 J 1.5 J 

23.7 J 

15.1 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: W-Tlw-19 W-TR02-20 W-TR0301 W-TR0302 W-TRO303 

SAMPLE DATE: 10/03/96 10/03&6 0812sl96 08128/96 08l25i96 
#%*.I. 11. 
3lAIU3. EIba”QIc” 

TRENCH: 2 2 3 3 3 3 3 

FIELD DUPLICATE OF: W-TR03.04 

VOLATILES @g/kg) 

l.l,l-TRICHLOROETHANE SU 5U SU 5U 5U 5u SU 

1 .1.2.2-TETRACHLOROETHANE 5U 5U 5U 5U 5U 5U 5U 

4LOROETHANE SU 5U SU 5U !ilJ SU 5U 1,1,2-TRCt.--..-- .__. ..- I I I I I 
1 lJMY.lI ~P~IXUANF I SU I 5U I 5U I !i II I su I SU I 5u I -- -- ,(,-I,-, ,h.F,.Wb,. ms .m.- I I I I I I I 

1 l.DlCHLOROETHENE I 5U I 5u I 5U 5U 5U I 5U I 5U 
.,. - .-.. --._--...-._- I I I 

1 ,BDICHLOROETHANE 5U 5u I 5u 5U I 5u I 5u 5u 1 
1 .IDICHLOROPROPANE 5U 5U 5U 5 U SU 5u 5u 
2-BUTANONE 10 UJ 10 u 10 u 

2-CHLOROETHYL VINYL ETHER 10 UR 10 u 10 u 10 u 
SHEXANONE 10 UJ 10 u 10 u 
QMETHYL-2-PENTANONE 10 u I 10 u 10 u 

-a 
ACETONE ! 10 UJ ! I 1 ! ! 10 u ! 10 u 

I 
1 BENZENE I SU ! I I I I 5U I 5U 

u 5U 5U 5U I IMODICHLOROMETHANE I 5u I 5u I 5 u--1-- 5 

BROMOFORM 5U 5U 5U 5U 5U 5u 5u 
BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON DISULFIDE 5U 5u 5u 

5u 5U 5u !i II I 5U 5U 5U I CARBON TETRACH~ nRlnF I -- - - 
IL.....“- I I I 

SU SU 5u 5U I 5u I 5u I 5u 1 
10 u 10 u 10 II in CHLOROETHANE .- U 10 u 10 u 10 u I .- - I I I I 

CHLOROFORM I 5U I 5U I 28 1. ~~ 28 5u 5U 5u 
CHLOROMETHANE Ipmplo u I 10 u I 10 I’ I I ill .- U 10 u 10 u 10 u 

CIS-1,2-DICHLOROETHENE 5U 5u 5U 5u 5u 5u 5U 
cls-1 ,%DICHLOROPROPENE 5U 5u 5 11 5 II 5U 5U 5u 

nlRRnMtX34 I~ROMFTHANE 

-- - - - - 

r 

“,“..-..,--. . . -..-.-.-. . ., . . .- 5u 5u 5u 5u 5u 5u 5u 

ETHYLBENZENE 5U 5U 5u 
METHYLENE CHLORIDE 5U’ 5 LI 5U 5u 38 38 38 

--- 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

W-TRO2-19 W-TR02-20 

10/03/% 1 oto3i96 

W-TRO3-01 

08Rw6 

W.TROIM 

oSl2m6 
W-TR03-03 

lltEm?s 

W-TR03-04 

osl25l96 

Excavated 

W-TR03-26 

Excavated 

I TRENCH: 

FIELD Dl JPLICATE OF: 
I I 

VANES ww 

J 

TETRACHLOROETHENE su 5u su su su 5u 5u 

TOLUENE su su su 

TRANS.1 ,PDICHLOROETHENE su su su 5u 5u su 5u 

TRANS-1 ,SDICHLOROPROPENE su 5u su su su su 5u 

TRICHLOROETHENE su su 

1 W-TR03-04 

I 
I 

su I su I 5u I 5u I 5u I 

TRICHLOROFLUOROMETHANE su 
, 

su 5u 5u 

VINYL ACETATE 10 u 10 u 10 u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 15 u 15 u 15 u 

SEMNOIATILES @g&g) 

1.2.4TRICHLOROBENZENE .~. I 
I 

330 u I 
, 

I I I I R3l-J II VI.. - I Tul II 1”., Y I 

1.2-DICHLOROBENZENE I 
I 

330U su 

1,3DICHLOROBEiQENE 

I I su I su I su I 330 u I 330 u I 

330 u su su su su 330 u 330 u 

1 .QDICHLOROBENZENE 330U su su su su 330 u 330 u 

2,4&TRICHLOROPHENOL I 
&IOU 

I . . . NYl II --- - Rrul II -11 ” 

2.4.6TRICHLOR lOPHENOL 330 u I 

2,4DICHLOROPHENOL 

P,+DIMETHYLPHENOL 

2,QDINITROPHENOL 

BCHLORONAPHTHALENE 

330 u 330 u 330 u 

330 u 330 u 330U 

16oou 1600u 16oou 

330U x?Jl II 7111 II * --- - 
I 

“- ” 

330 u I I I 330 u I 330 u I 

330 u 330 u 330 UJ I 330 UJ I 330 u I 330 u I 330 u 1 

330U I I I 
I 

I 330 u I 330 u 1 

1600u I 
I 

I I 
1 

I 16oou I 16nn II 1 

2.CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-N!TROPHENOL 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4.6DINITRO-2-METHYLPHENOL 

.__- - .--- - 
330 u 330 ‘U ??I-3 II “uy ” 

66OU 66OU 660U 

1-u 1mQu 1600u 

16oou 16mu 1EQa u 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TRCQ-19 W-TR02-M 

10/03l%S 10103/96 

2 2 

W-TRO34V 

oam9a 

3 

W-TR03-02 

cw2ai96 

3 

W-lRo303 

3 

I 

W- JR0326 

oaml9a 

Excavated 

3 

W-TR03-04 

SEMlVOlATgES (119ncg) 

QBROMOPHENYL PHENYL ETHER 1 330U 1 1 1 1 ! 330 u ! 330 u I -~__ 
QCHLORO-METHYLPHENOL 33OU 330 u 330 u 
QCHLOROANILINE 330 u 330 u 330 u 

44HLOROPHENYL PHENYL ETHER 330U 330 u 330 u 

QMETHYLPHENOL 330U 330 u 330 u 

4-NITROANILINE 16oolJ 1mou 1mou 

4-NITROPHENOL 1mu 16oou 16oou 

ACENAPHTHENE 33DU 330U 330 UJ 330 UJ 33ou 330 u 330 U’ 

ACENAPHTHYLENE 330U 33OU 330 UJ 330 UJ 330 u 330 u 330 u 
ANTHRACENE 330 u 330 u 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330U 330 UJ 330 UJ 330 u 330 u 330 u 
BENZO(G,H,I)PERYLENE 330U 330 u 330 UJ 330 UJ 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330U 330U 330 UJ 330 UJ 330 u 330 u 330 u 

:I~“,v ri”IY I- ” .““_ ” .--- ” 

uiNZYL ALCOHOL 330 u 330 u 330 u 
m1el-3 r”I ,W,t,Ft”M”,,JET,,ANE 33OU 330 u 330 u 

ILU~VE I n I ~lc iHER 330 u 330 u 330 u 
II mDnlCnuDnu”J \ CTUEP XVI II 33n II 33n ” 

.- 
BIS(2-04 L”,,“IY”I ,.vr I b, L I I IL,. , -I .a I I I I I “-- - 

I 
--- ” 

BIS(BETHYLHEXYL)~‘““” *te I ?an II I I I I I ?an II I wul ” I 
V”l”Aln,C I .J- ” I I I I I UIN " I -U 

AAl A-I-C I ?-all II Tul II mll ” I BUTYLBENML PHThom I = 
Ir”&3”CCAIC u”n 1 ULIL1.L ““” v  ““” - -” -- “-- “_ --- - --- - --- ” 

Dl-N-BUTYL PHTHALATE 330 u 330 u 330 u 

Dl-N-OClYL PHTHALATE 330 u 330 u 330 u 

DlBENZO(A,H)ANTHRACENE 330 u 330U 330 UJ 330 UJ 330 u 330U 330 u 

DIBENZOFURAN 330t.l 330 u 330 u 

1 DlETHYL PHTHALATE I 330 u I I I I I 330 u I 330 u 1 

1 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

SAMPLE NUMBER: 

SAMPLE DATE: 
STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TRO2-19 

10/03/98 

2 

VERIFICATION SAMPLING ANAL’YTI&iL RESULTS 
W-TRO2-20 W-TRO3-01 W-TR03-02 W-TR03-03 

10103l98 08/28/98 C@l28/98 

2 3 3 3 

W-TRO3-04 

oBlxl98 

Excavated 

3 

i-TR03.04 1 
I I I I I I I 

SEMIVOLATILES &g/kg) 
! 

DIMETHYL PHTHAlATE 330U 330 u 330 u 

FLUORANTHENE 330 u 330U 330 UJ 330 UJ 330U 330 u 330 u 

FLUORENE 330 u 330 u 330 UJ 330 UJ 330 u 330 u 330 u 

HEXACHLOROBENZENE 330U 330 u 330U 

HEXACHLOROBUTADIENE 330U 330 u 330 u 

HEXACHLOROCYCLOPENTADIENE 330 u 330 u 330 u 

HEXACHLOROETHANE 330 u 330 u 330 u 

INDENO(l ,P&CD)PYRENE 330 u 330U 330 UJ 330 UJ 330 u 330 u 330 u 

ISOPHORONE 330U 330 u 330 u 

N-NITROSO-Dl-N-PROPYIAMINE 330U 330 u 330 u 

N-NITROSODIPHENYLAMINE 330U 33olJ 330 u . 

NAPHTHALENE 330 u 330 u 330 UJ 330 UJ 330U 330 u 330 u 

PENTACHLOROPHENOL 18aou 1800 u 1800 u 

PHENANTHRENE 330 u 330 u 330 UJ 330 UJ 330 u 330U 330 u 

PHENOL 330 u 330 u 330 u 

PYRENE 330 u 330 u 330 UJ 330 UJ 330 u 330 u ,330 u 

PESTlClDEM’CBs @g/kg) 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 

__---_ - - - . 

W-TRO2-20 

1 o/03/96 

2 

W-TRO3-01 W-TR03-02 

08l28lQ8 08/28/Q8 

3 3 

W-TR03-03 

3 

W-TR03-04 

cw26lQ8 

Excavated 

3 

W-TR03-26 

08l28l98 

Excavated 

3 

W-TR03-04 

METALS vww 
COBALT I 10.3 I I I I I 11.2 I 11.8 

COPPER 48.4 20.4 20.8 

IRON I 14800J I I I I I 17400 L I 184ooL 

LEAD 4.0 9.7 K 11.0 K 

MAGNESIUM I 3420 I I I I I 6410 I 6310 

MANGANESE 549 214 197 

MERCURY I 0.04 u I I I I I 0.04 u I 0.04 u 
NICKEL 15.4 23.9 22.3 I 

POTASSIUM 672 K 2870 3100 

SELENIUM 1.8 0.88 J 1.2K 

SILVER 0.28 UL 0.29 UL 0.29 u 

SODIUM 232 B 141 B 131 B 

THALLIUM 1.7 J 2.4 0.84 J 2.4 1.2 B 1.0 B 1.2 B 

VANADIUM 28.2 J 13.7 15.0 
t 
1 ZINC I 25.0 I I I I I 91.2 I 85.1 I 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 
W-TR030CAVG W-TRO3-05 W-TR034Ki W-TR03-07 W-TR03.OE 

08l28lQ8 0#28/98 
Excavated 

3 3 3 3 3 

W-TR034Kl 

3 

VOLATILES Iuafka\ 
I 

W-TR03-10 

08mlQ8 

3 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1 ,BDICHLOROETHENE 

TRANS-1 ,tDIC’HLOROPROPENE 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL ACETATE 

VINYL CHLORIDE 

XYLENES. TOTAL 
SEMIVOLATILES @/kg) 
1 ,Z,+TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1.3DICHLOROBENZENE 

1 ,QDICHLOROBENZENE 

2.4STRICHLOROPHENOL 

5U 5U 5 UJ 5U 5u 5U 5U 

SU 5U 5U 5U 

5U 5U 5 UJ 5U 5U 5U 5U 

5U 5U 5 UJ 5u 5u 5u 5U 

5U 5U 5 UJ 5u 5U 5U 5U 

5 UJ 5U 5U 

10 u 10 u 10 u 10 u 

10 u 10 u 10 UJ 10 u 10 u 10 u 10 u 

15 u 15 u 15 u 15 u 

330 u 330 u 330 u 1 330 u 

330U 330 u 5 UJ 5U 330 u 330U 5U 

330 u 330 u 5 UJ 5U 330 u 330 u 5u 

330 u 330 u 5 UJ 5U 330 u 330 u 5U 

BOOU BWU 8OOU fiOOlJ 

t 
I- 

2,4,6TRICHLOROPHENOL 

P,+DICHLOROPHENOL 

2,+DIMETHYLPHENOL 

2,4DINlTROPHENOL 

2XHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3’-DlCHLOfiOBEiZlDlNE 

SNITROANILINE 

4,5-DINITRO-2METHYLPHENOL 

I 

33OU 33OU 330U 330 u 

330 u 330 u 330 u 330 u 

330U 330 u 33OU 33OU 

1600 u 1Boou 1Soou 1Scnu 

330 u 330 u 330 u 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 330U 330 u 

16oou 16ool.J 1600 u 16oou 

330 u 330 u 330 u 330 u 

BBOU 6BOU 66OU 66OU 

16oolJ 16oou 1wou 16mu 

16oou 1Boou 16mu 16oou 
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CT0 159 - NAWC WAR1 
SITE 4 - REMOVAL A 

VERIFICATION SAMPLING ANAI 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TRCQ-OCAVG 

Excavated 

3 

W-TRO3-05 W-TR0306 

08mlQ8 o8/28lQ8 

3 3 

IINSTER 
:TION 
tiICAL RESULTS 
W-TR03-07 W-TRW W-TRO3-09 W-TR03-10 

08/26/96 08l28lQ8 08l2BlQ8 08l28lQ8 

3 

SCMlvolAlILES glgmg) 

QBROMOPHENYL PHENYL ETHER 

4CHLORO+METHYLPHENOL 
4CHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 

4METHYLPHENOL 

QNITROANILINE 

QNITROPHENOL 
ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BENZOIC ACID 
BENZYL ALCOHOL 

BIS(2-CHLOROETHOXY)METHANE 

BlS(2XHLOROETHYL)ETHER 

BlS(2-CHLOROISOPROPYL) ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE 

BU-IYLBENZYL PHTHALATE 

CHRYSENE 

DI-N-BUTYL PHTHAIATE 

DI-N-OCTYL PHTHAlATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

, n,rt, ,\,I t-t! I-t-8 I” 1 ,TC 

33Ol.l 330 u 330 u 330 u 

330U 330U 330U 330 u 

330 u 330 u 330 u 330U 

330U 330 u 330 u 330 u 

330U 330 u 330 u 330 u 

16mlJ 16OOU 16oou 1600 u 

16Qou 1mlJ 16oou 1600 u 

330 u 330U 330 u 330 u 330 u 330 u 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 330 u 330 u 

330 u 330U 85 J 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 84J 330 u 330 u 60J 330 u 

330 u 330 u 255 330 u 330 u 330 u 330 u 

330 u 330 u 330U 330 u 330 u 330 u 330 u 

16oou 1600 u 16cou 1600 u 

330 u 330 u 33OU 330 u 

330 u 33OU 330 u 330 u 

330 u 330U 330 u 330 u 

330U 330 u 330U 330 u 

330 u 330 u 330 u 330 u 

330U 330 u 330 u 330 u 

330 u 330 u 64J 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

330 u 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 330 u 

7-w II --WI II , -VW II 77fl II , 

! 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TRCN4XAVG W-TRO3-05 W-TR0346 W-TR03-07 W-TRO3-08 W-TR03-09 W-TR03-10 

SAMPLE DATE: 08l28l96 08/26198 oBl2BQ8 o8l28lQ8 
STATUS: Excavated 

TRENCH: 3 3 3 3 3 3 3 
FIELD DUPLICATE OF: 

SEMRlOLATlLES @g/kg) 

DIMETHYL PHTHiiTi- 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2$CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYIAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 
PESTlClDES/PCBs @gtlrg) 

330U 330U 330U 330 u 

330U 330 u 100 J 330U 330U 100 J 330 u 

33Ol.l 330 u 330 u 330 u 330U 330 u 330 u 

33OU 330 u 330 u 330 u 

330U 330 u 330U 330 u 

330U 330U 330 u 330 u 

330 u 330U 330 u 330 u 

330U 330U 330 u 330 u 330U 330 u 33ou 

330U 330U 330 u 330 u 

330U 330U 330 u 330 u 

330U 330U 330 u 330 u 

330U 330U 330U 330 u 330U 330 u 330 u 

16oou 1Soou 16uou 1fmu 

330U 330 u 52 J 330 u 330U 26J 330 u 

330U 330 u 33tl.J 330U 

330U 330U 130 J 330 u 330U 120 J 330 u 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TROM6 1 W-TR03-07 I w-TR0343 1 W-TRW 1 W-TR03-10 W-TR03-06 

08mQ8 

3 3 3 3 3 3 

SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TRWAVG 

Excavated 

3 

PESTlClBESiPCBs &g/kg) 
AROCLOR-1260 40.0 u 40.0 u 40U 40U 40.0 u 40.0 u 40U 

BETA-BHC 8U 8.0 U 8.0 U 8.0 U 

CHLORDANE 80.0 u 80.0 u 80.0 u 80.0 u 

DELTA-BHC 8.0 u 8.0 U 8.0 U 8.0 U 

DIELDRIN 16.0 U 16.0 U 16.0 U 16.0 U 

ENDOSULFAN I 16.0 U 16.0 U 18.0 U 16.0 U 

ENDOSULFAN II 16.0 U 18.0 U 18.0 U 16.0 U 

ENDOSULFAN SULFATE 16.0 u 16.0 U 16.0 U 16.0 U 

ENDRIN 16.0 U 16.0 U 16.0 U 16.0 U 

ENDRIN ALDEHYDE 32.0 U 32.0 U 32.0 U 32.0 U 

GAMMA-BHC (LINDANE) 8.0 U 8.0 U 8.0 U 8.0 U 

HEPTACHLOR 8.0 U 8.0 U 8.0 U 8.0 U 

HEPTACHLOR EPOXIDE 8.0 U 8.0 U 8.0 U 8.0 U 

METHOXYCHLOR 80.0 u 80.0 u 80.0 u 80.0 u 

TOXAPHENE 160 u 160 u 160 u 160 U 

ENERGEliCS (@kg) 
2+DINITROTOLUENE 330 u 330 u 330 u 330 u 

2.6DINITROTOLUENE 330 u 330 u 330 u 330U 

NITROBENZENE 330U 330 u 330 u 330 u 

MET&S OWW 
ALUMINUM Q555L 758OL 7290 L 8820 L 

ANTIMONY 0.87 B 1.2 B 1.0 B 0.85 UJ 

ARSENIC 0.26 J 1.3 J 2.7 L 3.1 L 

BARIUM 102 L 90.4 L 54.4 L 102 L 

BEFtYLLlUM 2.3 1.3 0.85 1.2 

CADMIUM 0.04 UL 0.03 UL 0.03 UL 0.03 UL 

CALCIUM 402OJ 1QOOJ 122OJ 1170 J 

CHROMIUM 15.95 12.8 L 13.2 L 16.9 - -.- - . - - ._ -_- -.- ._. -- .-.-- - .-... ---. ----. __ _. _ - _ ._- .----_- 

! 1 I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 
STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TR0304-AVG 

Excavated 

W-TR03-06 

3 

W-lR03-07 

I 

W-TRO3-08 

W26l96 o8l28lQ8 

3 

I 

3 

W-TR03-09 

08l26lw 

3 

W-TR03-10 

3 

MtlALS (mgmgJ 

COBALT 11.5 11.7 5.9 K 5.9 K 

COPPER 20.5 27.5 17.7 12.8 

1 IRON I 17900 L 17400 L 14900 L 17000 L 

1 LEAD I 10.35 K 10.1 K 10.4 K 7.6 K 

8380 3180 1760 2410 MAGNESIUM t I I I - ..- 

MANGANESE I 20- 
I 

L i.5 I 707 I 275 167 

I 
I I I I 

0.04 u 0.04 u on4 LJ nn4 II I 

.93 K 1.3 K 0.93 J 0.79 J 

0.29 u 0.29 UL 0.29 UL 0.28 UL 

SODIUM 136 B 133 B 118 B 144 B 

THALLIUM 1.1 B 1.2 0.91 B 0.75 B 0.72 B 0.98 B 0.67 B 

VANADIUM 14.35 18.0 22.6 27.1 

ZINC 88.15 43.4 59.9 34.4 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

VOIATILES @g/kg) 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
W-TROI%ll W-TRO3-12 W-TR03-24 W-TR03-12-AVG W-TRO313 

06/26/96 06mxK 06/26196 06l26J96 

3 3 3 3 3 

W-TRO3-12 

3 

I 

3 

W-TR03-13 

1 ,l ,l-TRICHLOROETHANE I SU I 5U I 5U 1 5lJ I 5u 5U I 5u 

1 .1.2.2-TETRACHLOROETHANE 5U 5u SU 5u 5u 5u 5u -,-.-.- ~ I I I I 

1 .1.2-TRICHLOROETHANE I 5u I 5u I 5u I 5u I 5u 

1 ,l-DICHLOROETHANE 5u 5u 5u 5u 5u 

1 ,l-DICHLOROETHENE 5u 5u 5u 5u 5u 

1.2-DICHLOROETHANE 5u 5u 5u 5U 5u 

I 

5u I 5u I 

1 ,ZDICHLOROPROPANE 5U 5u 5u 5u 5u 5u I 5u 

SCHLOROETHYL VINYL ETHER 10 u 10 u 10 u IO u 10 u 10 u 10 u 

BROMODICHLOROMETHANE 5u 5u 5u 5U 5u 5U I 5U 

BROMOFORM 5u 5u SU 5u 5u 5U 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u I 10 u 

CARBON TETRACHLORIDE 5u 5u 5u 5U 5u 5U 5U 

CHLOROBENZENE 5u 5u 5u 5U .5 u 5u I SU 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 5u 5U 5U 5u 5u 5U I 5u 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1 ,BDICHLOROETHENE 5u 5u 5u 5U 5u 5u I 5u 

CIS-l&DICHLOROPROPENE 5u 5u 5U 5u 5 11 5u SU 

DIBROMOCHLOROMETHANE 5U 5u 5u 5u 5 u 5u 
I 5u 

METHYLENE CHLORIDE 38 38 38 38 28 4B I 38 

TETRACHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRANS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u I 5U 

TRANS-1,3-DICHLOROPROPENE 5U 5u 5u 5u 5u 5u 5u 

TRICHLOROETHENE 5U 5u 5u 5u 5U 5U I 5U 

TRICHLOROFLUOROMETHANE 5u 5u 5u 5u 5u 5u 5u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u I 10 u 

SEMIVOIATILES @g/kg) 

1 ,P-DICHLOROBENZENE 1 5U I 5U I 5u I 5 II I 5U I 5 u I 5 II I 

! 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

vERi~lc~~loN SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: W-TR(Ml1 W-TROS12 W-TR03-24 W-TR03-12-AVG W-TRO’S13 

SAMPLE DATE: 06ml96 06mlQ6 06l26l96 06ml96 
STATUS: 

TRENCH: 3 3 3 3 3 
FIELD DUPLICATE OF: W-TR03-12 

SEMlVOlATlLES &g/kg) 

1 W-TRO3-23 1 W-TR03-13.AVG 

I 3 

W-TRO3-13 

DlBENZO(A,H)ANTHRACENE 

FLUORANTHENE 

FLUORENE 

INDENO(1 ,P&CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

PESTIClDES/PCBs &g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1246 ’ 

AROCLOR-1254 

AROCLbR-1260 

330 u 330 u 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 330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

33OU 330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330U 330 u 330 u 

330 u 330 u 330 u 330 u 330U 330 u 330 u 

40U 40U 40U 40U 40U 4OlJ 4OU 

60U 6OU 6OU 6OU 60U 60U 60U 

4OlJ 40U 40U 4OU 40U 40U 40U 

40U 4OU 4OU 40U 40U 40U 40U 

40U 40U 4OU 40U 40U 4llu 4ou 

-&I u 4QU 40U 4OU 40U 40U 40U 

40U 40U 40U I 40U 40U 40U 4OU 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 

I SAMPLE NUMBER: 

I 

W-TR03-12 

SAMPLE DATE: 06/26&6 I 

W-TRO3-24 

06/26/96 

I STATUS: 

TRENCH: 3 3 3 

FIELD DUPLICATE OF: W-TRO3-12 

METAbs @!#W 
THALLIUM 1 1.0 B I 1.0 B I 1.6 B 

W-TAO312-AVG W-TRO3-13 W-TROS23 W-TR03-13-AVG 

06/26/96 06m - 06l26l96 06/26/96 

3 3 3 3 

W-TR03-13 

1.3 B I 1.0 B I 1.0 B I 1.0 B I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
W-TRO3-14 W-TRO3-15 W-TR03-16 W-TR03-17 W-TR03-18 W-TR03-19 

00L?6J96 06ml96 06lm96 06t26M 
Excavated Excavated 
3 3 3 3 3 3 

W-TR03-20 

06l26l96 

3 

I I 
VOLATILES @g/kg) 

1 ,l ,l-TRICHLOROETHANE 5u 5u 5u 5U 5u 5u 5u 

1 .1,2,2-TETRACHLOROETHANE 5u 5u 5u 5u 5u 5u 5U 

1 .l .ZTRICHLOROETHANE 5u 5u 5U A II !i II s II 5u 1;l:DICHLOROETHANE I I I I 
- - I - - I ..- I “Y 

I I I 
, 

5u 5u 5u 5u I 5u 5 II I 5u I 

1 ,l-DICHLOROETHENE 

1 ,PDICHLOROETHANE 

1 ,SDICHLOROPROPANE 

2-BUTANONE 

BCHLOROETHYL WNYL ETHER 

- - - - 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5U 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u .- - 
BHEXANONE 10 u 10 u 10 u 10 u 

QMETHYL-2-PENTANONE 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 10 u 

BENZENE 5u 5u !i II s II 
I I I -- V” 

BROMODICHLOROME’. . ._ _. __ rHANE I 5U I 5 11 - - I 5u 5U 5u 5u 5U 

BROMOFORM 5u 5u 5u su 5u 5u 5U 

BROMOMETHANE to u 10 u 10 u 10 u 0.3 J 10 u 10 u 

CARBON DISULFIDE 5u 5u 5u 5lJ 

CARBON TETRACHLORIDE 5u 5u 5u 5U 5 II s II 5u - - -- .e.. 

CHLOROBENZENE 5u 5u 5u 5u 5u 5u 5u 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 5u 5u 5u 5u 5u 5u 5u 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1 ,PDICHLOROETHENE 5u 5u 5u 5U 5u 5u 5u 

CIS-1,3DICHLOROPROPENE 5u 5u 5u 5u 5u I 5lJ I 5U I 
DIBROMOCHLOROMETHANE 5u 5u 5u 5u 5u 5u 5u 
ETHYLBENZENE 5u 5u 5u 5u 

METHYLENE CHLORIDE 38 48 48 38 38 48 40 
STYRENE 5u 5u 5u 5u 
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CT0 159 - NAWC WAR1 IINSTER 
SITE 4 - REMOVAL A :TION 

VERIFICATION SAMPLING ANAI ~TIcAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TR03-14 W-TR03-15 W-.TR03-16 

o6l26196 06ml96 06/26/96 

Excavated 

3 3 3 

W-TR03-17 

06/26/96 

3 

W-TROSl8 

06ml96 

Excavated 

3 

W-TR03-19 W-TR03-20 

06l26lQ6 06lm96 

3 3 

TETRACHLOROETHENE ! 5u ! 5u ! 5u ! 5u ! 5u 5u 5u 
- I I 

I TOLUENE I 5u I 5u I I I 5u I SU I I 

TRANS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRANS-1 ,3-DICHLOROPROPENE 5u 5u 5u 5u 5u 5u 5u 

TRICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRICHLOROFLUOROMETHANE 5u 5u 5u 

VlNYL ACETATE 10 u 10 u 10 u 10 u 

VlNYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
t 

XYLENES. TOTAL I 15 u I 15 u I I I 15 u I 15 u I I 
SEMIVOLATILES (wncg) 

I I I 1.2.4-TRICHLOROBENZENE I 33OU I 33OU I I 330 u I 330 u 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 ,QDtCHLOROBENZENE 

2,4+TRICHLOROPHENOL 

33OU 330 u 5u 5u 330 u 330 u 5u 

330 u 330 u 5u 5u 330 u 330 u 5u 

330 u 33OU 5u 5u 330 u 330 u 5u 

8ootJ SOOU w)(lU BOOU 

i 2.4.6TRICHLOROPHENOL I 330 u I 330 u I 
2,QDICHLOROPHENOL 

2,QDIMETHYLPHENOL 

2,QDINlTROPHENOL 
2GHLORONAPHTHALENE 

2-CHLOROPHENOL 

I 2-METHYLNAPHTHALENE 

ZMETHYLPHENOL 

2.NITROANILINE 

PNITROPHENOL 

3,J-DICHLOROBENZIDINE 

3NITROANILINE 

33OU 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

1600u 16ODU i6oou 1600 u 

330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 

330u I 33Ou rn 33ou * 33Ou I 33Ou , I 330 u I 330 u I 
! 330 u I 330 u I 

-I 
330 u 330 u 

I l( SOOU 16oou 1tmu 1600 u 

330 u I 330. u I I I 330U I- 330 u 

660U 66OU 660U 660U 

16oou 1600 u ISOOU 16OOU 

I 330 u I 330 u 

1 4 f3-IXNITRO-7-NFTHYI PHFNOI 1 16oou I 1600 II I I I ltml 11 I lfmo II I 1 

‘! 1 j 



CT0 159 - NAWC WARl IINSTER 
SITE 4 - REMOVAL A :TION 

VERIFICATION SAMPLING ANA1 YTICAL RESULTS 
SAMPLE NUMBER: W-TRO3-14 W-TR03-15 W-TR03-16 

SAMPLE DATE: 06/26/96 o6ml96 

STATUS: Excavated 

TRENCH: 3 3 3 
FIELD DUPLICATE OF: 

W-TR03-17 

06l26/96 

3 

W-TR03-Xl 

06ml96 

3 

SEMIVOIATILES (ranca) 

4-BROMOPHENYL PHENYL ETHER 

QCHLORO+METHYLPHENOL 
QCHLOROANILINE 

4XHLOROPHENYL PHENYL ETHER 

QMETHYLPHENOL 

QNITROANILINE 

QNITROPHENOL 
ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(QFLUORANTHENE 

BENZOIC ACID 
BENZYL ALCOHOL 

BlS(2-CHLOROETHOXY)METHANE 

BlS(2-CHLOROETHYL)ETHER 

BlS(2-CHLOROlSOPROPYL) ETHER 

BlS(2-ETHYLHEXYL)PHTHALATE 
BUNLBENZYLPHTHALATE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHAL9TE 
DlBEeO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

33OU 33OU 33OU 330 u 

33OU 33OU 330 u 33OU 

33OU 33OU 330 u 330 u 

330 u 330U 330 u 330 u 

33OU 330 u 330 u 330 u 

1wou 1600u 1Soou 16oou 

1Soou 1Soou 16mu 16oou 

33OU 33OU 330 u 330 u 330 u 330 u 330 u 

33OU 330 u 330 u 330 u 330 u 330 u 330 u 

33OU 330 u 330 u 330 u 330 u 330 u 33ou 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

33OU 330 u 330 u 330 u 330 u 330 u 330 u 

1600u 16mu 1faou 1600u 

33OU 330 u 330 u 330 u 

33OU 330 u 330 u 330 u 

33OU 33OU 330 u 330 u 

330 u 330 u 330 u 330 u 

33OU 330 u 33OU 33OU 

33OU 330 u 33OU 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 330 u 33OU 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

33OU 330 u 330 u 330 u 

33OU 33QU 330 u 330 u 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TR63-14 

ExcaMted 

3 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALbICAL RESULTS 
W-TR03-15 W-TROZ-16 W-X03-17 W-TRD3-18 

06G!6i96 08l26B6 06/26/96 06f26.36 

Excavated 

3 3 3 3 

W-TRO3-19 W-TRO3Xl 

06nw96 06m96 

3 3 

SEMlVOlATlLES @g/kg) 
, 

DIMETHYL PHTHALATE 33QU 330U 330U 330 lJ 

FLUORANTliENE 330U 330U 33UU 330 u 330U 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

HEXACHLOROBENZENE 330U 330 u 330U 330 u 

HEXACHLOROBUTADIENE 330U 330 u 330 u 330 u 

HEXACHLOROCYCLOPENTADlENE 330U 330U 330U 330 u 

HEXACHLOROETHANE 330U 330 u 330U 330 u 

INDENO(1,2,3-CD)PYRENE 330U 330U 330 u 330 u 330 u 330 u 330 li 

ISOPHORONE 330 u 330 u 33OU 330 u 

N-NITROSO-DI-N-PROPYLAMINE 330U 330 u 330 u 330 u 

N-NITROSODIPHENYLAMINE 330 u 330U 330 u 330 u 

NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

PENTACHLOROPHENOL 1600u 1600u 16aou 16oOu 

PHENANTHRENE 330 u 33OlJ 330 u 330 u 330 u 330 u 330 u 

PHENOL 336 u 330 u 330U 330 u 

PYRENE 330U 330 u 330 u 330 u 330 u 330 u 330 u 

PESTlCIDESil’CBs (@g) 
4.4’-DOD 16.0 U 16.0 U 16.0 U 16.0 U 

4,+-DDE 16.0 U 16.0 U 16.0 U 16.0 U 

4,+-DOT 16.0 U 16.0 u 16.0 u 16.0 U 

ALDRIN 6.0 U 6.0 U 6.0 U 6.0 U 

ALPHA-BHC 6.0 U 6.0 U 6.0 U 6.0 U 

AROCLOR-1016 40.0 u 40.0 u 4OU 40U 40.0 u 40.0 u 4OU -- 
AROCLOR-1221 So.0 u 60.0 u 60U 6OlJ 60.0 u 60.0 u 64IU 

AROCLOR-1232 40.0 u 40.0 u 40U 4OlJ 40.0 u 40.0 u 4OU 

AROCLOR-1242 40.0 u 40.0 u 4OU 4OU 40.0 u 40.0 u 40U 

AROCLOR-1246 40.0 u 40.0 u 40U 40U 40.0 u 40.0 u 4OU 

I AROCI.OR-1254 I 40.0 u I 400 II I 40 11 I 40 II I 400 II I 400 II I 40 II 1 



. 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TRo3-14 

Excawtad 

3 

WN-TRO315 

D6mlQ6 

3 

W-TR03-16 

otw6/96 

3 

W-TR03-17 

06/26/96 

W-TRW18 

Excavated 

W-TR03-19 W-TR03-20 

06mlQ0 

COBALT 12.5 6.2 K 11.1 6.7 K 

COPPER 4.0 J 10.0 7.6 10.6 

IRON 1-L 165OOL 12OOOL 17200 L 

LEAD 12.0 K 7.6 K 7.6 7.5 K 

MAGNESIUM 3960 2440 1060 2490 

MANGANESE 271 214 3020 242 

MERCURY 0.04 u 0.04 u 0.04 u 0.04 u 

NICKEL 16.9 12.1 11.3 10.6 

POTASSIUM 2630 579 K 262 K 501 K 

SELENIUM 0.76 J 1.1 K 1.9 0.66 J 

SILVER 0.29 UL 0.29 UL Q.30 UL 0.29 UL 

SODIUM 163 B 110 B 160 B 66.2 UL 

THALLIUM 0.94 B 0.95 B 0.76 B 0.74 B 1.3 B 1.0 B 0.63 B 

VANADIUM 12.1 31.6 16.0 29.7 

ZINC 53.1 44.1 20.1 31.5 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

volATlLEs @g/kg) 

CT0 159 - NAWC WARl 
SITE 4 - REMOVAL A 

VERIFICATION SAMPLING ANAI 
1 w-TR~~-z~ 

I 06/26/90 1 W-TR0400 

I 1 o/30/96 

Excavated 

IINSTER 
:TION 
YTICAL RESULTS 
W-TR04-01 W-TRO4JBAVG 

10130/96 10l3ol96 

Excavated Excavated 

4 4 

W-TROQ-M) 

W-TRO3-21 

3 

1 ,I ,I-TRICHLOROETHANE SU 5U 5U 5u 5u 5u 

1 .i ,2,2-TETRACHLOROETHANE 5u 5u SU 5u 5u 5u 

1 ,l ,PTRICHLOROETHANE SU SU 5u 5U 5u 5u 

1 ,l-DICHLOROETHANE SU 5u 5u 5u 5u 5U 

1 .l-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 

1 ,BDICHLOROETHANE 5u 5u 5u 5u 5u 5u 

1,2-DICHLOROPROPANE 5u 5U 5u 5u 5u 5u 

BBUTANONE 10 u 10 u 10 u 

BCHLOROETHYL VINYL ETHER 10 u 10 u 10 UJ 

2-HEXANONE 10 u 10 u 10 u 

QMETHYL-2-PENTANONE 10 u 10 u 10 u 

ACETONE 10 u 10 u 10 u 

BENZENE 5u 5u 5u 

BROMODICHLOROMETHANE 5U 5u 5u 5u 5u 5U 

BROMOFORM 5u 5u 5u SU 5u 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 
I 

CARBON DISULFIDE SU 5U 5u 

CARBON TETRACHLORIDE 5u 5u 5u 5u 5u 5U 

CHLOROBENZENE 5u SU 5U 5u 5u 5u 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 5u 5u 5u 5u 5u 5u 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1,2-DICHLOROETHENE 5u 5u 5u 5U 5u 5u 

CIS-1 ,EDICHLOROPROPENE 5u 5u 5u 5u 5u 5u 

D!BROMOCHLQRDME?HANE 5u 5U 5U 6U 5u 511 

ETHYLBENZENE 5u 5u 5u 

METHYLENE CHLORIDE 48 48 5u 5u 5u 5u 

STYRENE 5u 5u 5U 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWKAL RESULTS 
W-TRW21 

3 

W-TR03-22 

06l26lQ0 

W-TR0400 

10Kw96 

Excavated 

W-TR0601 W-TR04-00-A’@ 

1 Ol3Oi96 10/30/96 

Excavated Excavated 

W-TR06GOR 

llLm96 

4 4 4 

WN-TR04.00 

NV-TR04-02 

1 ol3oB6 

4 

. I. 

VdCAtlLES @g/kg) 

VINYL ACETATE 10 u 10 u 10 u 

VINYL CHLORIDE 10 u 10 u IOU . 10 u 10 u 10 u 

XYLENES, TOTAL 15 u 15 u 15 u 

SEMIVOLATILES (@kg) 

1,2,4TRICHLOROBENZENE 330 u 330 u 330 u 

1,2-DICHLOROBENZENE 5u SU 330 u 330 u 330 u 5u 

1,3-DICHLOROBENZENE 5u 5u 330 u 330 u 330 u 5u 

1 ,QDICHLOROBENZENE 5u SU 330 u 330 u 330 u 5u 

2,4,5TRICHLOROPHENOL BOOU 000 u SOOU 

2,4,6TRICHLOROPHENOL 330 u 330 u 330 u 

2,+DICHLOROPHENOL 330 u 330 u 330 u 

2,QDIMETHYLPHENOL 330 u 330 u 330U 

2,4-DINITROPHENOL 1600 UJ 1500 UJ 1600u 

2-CHLORONAPHTHALENE 33OU 330 u 33OU 

2-CHLOROPHENOL 330U 330 u 330U 

2-METHYLNAPHTHALENE 330U 330 u 33OU 330 u 330 u 330 u 

2-METHYLPHENOL 330 u 330 u 330U 

SNITROANILINE 16mu 16oou 16oou 

2-NITROPHENOL 330 u 330 u 330U 

3,3’-DICHLOROBENZIDINE 65OU 55OU 55OU 

3NITROANILINE 15oou 1600u 16ODU 

1 4,6DINITRO-2-METHYLPHENOL I I I 16oou , 16oou , 16oou , I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TRo321 

3 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
W-TRO322 W-TR04-00 W-TR0601 W-TROaAVG 

10l3oi96 1 o/30/96 lOl3of96 

Excavated Excavated Excavated 

3 4 4 4 

W-TR04.00 

W-TR0600R W-TR04-02 

llnom6 1 Ol3OlQ6 

4 4 

I I 

SEMlVOLATlLES @g/kg) 
I 

BENZO(A)PYRENE 33OU 330 u 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330U 330 u 330 u 330 u 

BENZO(G,H,l)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZOIC ACID 16wu 16OOU 160OU 

BENZYL ALCOHOL 330 u 330 u 330 u 

BIS(2-CHLOROETHOXY)METHANE 330 u 330 u 330 u 

BlS(2-CHLOROETHYL)ETHER 330 u 330 u 330U 

BlS(2-CHLOROISOPROPYL) ETHER 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 200 J 330 u 27lOJ 

BUTYLBENZYL PHTHALATE 330 u 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 330 u 330 u 330 u 

Dl-N-OCTYL PHTHALATE 330U 330 u 330 u 

DlBENZD(A,H)ANTHRACENE 330U 330U 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330U 330 u 

DIETHYL PHTHAlATE 330 u 330 u 330 u 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TRO3-21 

3 

VERIFICATION SAMPLING ANALWICAL RESULTS 
W-TRO3-22 W-TR0400 W-TRO4.01 W-TRO4JBAVG 

10/30lg6 1 Ol3oI96 10/30/93 
Excavated Excavated Excavated 

3 4 4 4 

W-TR04-00 

W-TR04-OOR W-TR04-02 

11/20/96 10m 

4 4 

SEMIVOIANLES @g/kg) 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1.2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 
PESTlClDES/PCBs Qig/kg) 

4,4’-DOD 
4$-DDE 

4.+-DOT 

I I I I 

33OU 330 u I 33OlJ I I 
33OU 336 u 330 u 330 u 330U I 330 u 

330U 336 u 330U 33 ou ! 330U ! 330 u 

33OU 33 ou 330 u 
! I 

33OU 33 ou 330 u 

330 u 33 ou I 330U 

330 u 33 ou I 
I 

330U I 
33OU 336 u 330 u 33 ou I 330U I 330 u 

33OU 33 ou ! 330U I 
330 u 33 ou I 330 u 

! 1 
I I 

330 u 33 ou 330 u 

330U 33OU 33OU 330 u I 330 u I I 330 u I 

16OOU 16( IOU 16oou 

330U 330 u 33OU 33 ou 33OlJ 330 u 

33OU 330 u I 33OU 

33OU 330 u 33OU 330 u 336 u 330 u 

16.0 U 16 ii IJ I 16 U --. I I 
16.0 U 16.0 U 16 U 

16.0 u 16 3-u 
I t 
! 16 U I ! I < I 

ALDRIN I 8.0 U 6.t 

ALPHA-BHC 8.0 u 6.C 

)U I 6U I I 
)lJ 8U I 

AROCLOR-1016 40U 4OU 40.0 u 40.0 u 4OU 4OU 

AROCLOR-1221 80U 6OU 80.0 u 60.0 U 6OU 6OU 

AROCLOR-1232 4OU 40U 40.0 u 40.0 u 40U 40U 

AROCLOR-1242 40U 4OU 40.0 u 40.0 u 40U 4OU 
L I t I 

AROCLOR-1248 40U 4OU 40.0 u I 40.0 u I 40U I L I 4OU 1 

AROCLOR-1264 40U 40U 40.0 u 40.0 u 40U 4OU -_-----__- - _. - -. . -. _- -. I I I I 1 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TR0321 

3 

W-TROI22 

08l26lQ6 

3 

W-TR0400 W-TR04-01 

lOl3OlQ6 ’ 10/30/96 

Excavated Excavated 

4 4 

W-TR04 00 

W-TROCOOAVG 

1 o/30/96 

Excavated 

4 

W-TRO4JlOR W-TR04-02 

1lt2ol96 10130/96 

4 

I 

4 

PESTtClDESIPCBs @gIkg) 

AROCLOR-1260 

BETA-BHC 

CHLORDANE 

DELTA-BHC 

DIELDRIN 

1 ENDOSULFAN I 

4OU 4OU 40.0 u 40.0 u 40U 4OU 

8.0 U 8.0 u 8U 

80.0 u BOO u 8OU 

8.0 U 6.0 U 8U 

16.0 U 16.0 U 16 U 

I I I 16.0 U I 16.0 U I 16 U I I I 
ENDOSULFAN II 16.0 U 18.0 U 16 U 

ENDOSULFAN SULFATE 16.0 U 16.0 U 16 U 

ENDRIN 16.0 U 16.0 U 16 U 

ENDRIN ALDEHYDE I I I 32.0 U I 32.0 U I 32 U I I 
GAMMA-BHC tLINDANEI 8.0 U 6.0 U 8U I 

HEPTACHLOR I I I 8.0 u I 6.0 U I 6U I I 
HEPTACHLOR EPOXIDE 8.0 u 6.0 U 8U I 

METHOX-YCHLOR I I I 80.0 u I 80.0 U I 8OU I I 
TOXAPHENE 160 u 160 u 160 u 

ENERGETICS $gfkg) 

2+DINITROTOLUENE 330U 330 u 330 u 

2,601NITROTOLUENE 330U 330 u 330U 

NITROBENZENE 330U 330 u 33OU 

METaS @wW 
I ALUMINUM I I I 18706 I 17600 I 16150 I 10900 I I 

ANTIMONY 0.65 U 0.66 u 0.66 u 

ARSENIC 7.9 K 9.9 K 8.9 K 

BARIUM 61.2 49.1 55.15 

BERYLLIUM 0.69 J 0.59 J 0.64 J 

CADMIUM 0.03 UL 0.03 UL 0.03 u 

CALCIUM 503 531 517 

CHROMIUM 24.5 28.6 26.55 

83 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
W-TR03-22 W-TR0400 

SAMPLE DATE: 06/26/96 lOl3ol96 

Exca~ted 

3 3 4 
FIELD DUPLICATE OF: 

METALS owml 
COBALT 6.2 5.6 B 4.5 
COPPER 9.0 11.2 10.1 
IRON 24200 
LEAD 6.6 9.3 9.05 
MAGNESIUM 2310 2460 23i35 
MANGANESE 149 K 92.7 K 120.65 K 
MERCURY 0.04 u 0.04 u 0.04 u 
NICKEL 13.1 11.5 12.3 
POTASSIUM 1020 1010 1015 
SELENIUM 2.1 2.0 2.05 
SILVER 0.29 UL 0.29 UL 0.29 u 
SODIUM 324 B 314 B 319 B 
THALLIUM 1.7 0.60 B 2.0 B 2.3 B 2.15 B 1.4 B 
VANADIUM 37.1 42.7 39.9 
ZINC 34.3 34.9 34.6 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL-IcAl REwLTR . . ..-..- m.------ ____ __ _---_.-.- - -~ 

1 W-TRO4-03 1 W-TRO4-04 1 W-TRO4-E t W-TR04-06 1 W-TR04-07 1 W-TRO4-08 1 W-TR0409 I __.._.. -- ._-._.--... 
SAMPLE DATE: lW3OKJS ‘11/20196 - 11/20/96 11120l96 ‘lll2olg6 ’ llLZOi96 ’ llQom6 

STATUS: Excavated 
TRENCH: 4 4 4 4 4 4 4 

FIELD DUPLICATE OF: 

i SAMPLE NUMBER: 

VOLATILES @g/kg) 

TETRACHLOROETHENE 5u 5u 5u 5u 5u 5u 5U 
TOLUENE 5u 74 38 140 28 

TRA,,,S-1 ,p nllr”, hOt,CT”CLIC K II 5 II 5u r; II F; II 5 II 5u 

TRANS-1,~uwtwtzurtwrcrx 

TRICHLOROETHENE 
TRI,..,LO,,“C’ , IAD,3l,CT”dLIC 

Ba” Y” J” 3” “V “., 

5u 5u 5u 5u 5u 5u 

G II !i II 

VINYL ACt I A I t .w - I I” ” I I” ” I 
.I - 

I I I I” ” I 
. I,.,“, F.“, nc3,nc I rn II I rn II I IO II 4n I‘ tn II in II I IO u I 
“IN 1 L CI”L”nt”E I .” .a I 

.- - I .- - I I” Y I I” ” I .- - I 
.- - 

KYLtNtS, I U I AL I IaJ ” I IL I I” ” I I I 6” I 
.” - 

I 

,“L”R”mCI”LEI.C 

I ,z--Ulwt~OROBENZENE 

1,3-DICHLOROBENZENE 

1 ,QDICHLOROBENZENE 

2,4&TRICHLOROPHENOL 
2,4,6TRICHLOROPHENOL 

P,+DICHLOROPHENOL 

2&DIMETHYLPHENOL 

2+DINlTROPHENOL 

- -... ---.._-..- .._. -_.- 

--” - --- - -.a --- - --- - 

330U 330 u 330 u 5u 5u 330 u 330 u 
330U 330 u 330 u 5u 5u 330 u 330 u 
330 u 330U 330 u 5l.J 5u 330 u 330 u 

SCQU 8M)U SOOU SOOU &IOU 

330U 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330u 330 u 

330U 330 u 330 u 330lJ 330 u 

1600 UJ IS00 UJ 1600 UJ 1600 UJ 1600 UJ 
CL-A ,I ~?I-4 II I?n II 

L-b”L”R”Ntw-” I nnLEnE I Y- ” I “- - 
I 

--- - I I I I 
“1.. - 

4 a-“, *Dnn”CLlr\l 33n II I 330 11 330 II Tul II 330 II 1 .P”” - --- - L-u”L”R”r”CI.“L -I_ - --- - _-- - 

ZMETHYLNAPHTHALENE 330U 330 u 330 u 330 u 330 u 330 u 330 u 
CI .‘CT”“, m”C.,hb ?vl II 3x-i II 330 II ?ur II wn ii 
L-WIG I n 1 id-“CI”“L 

2-NITROANILINE 
2-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6DINITRO-2-METHYLPHENOL 

VW.. .s 
-v - --- - --- - I “- ” 

16oou 1Soou 1Soou 1Soou IS00 u 
330U 330 u 330 u “- Y ““1 - 

SSOU SSOU 66OU 660U 660U 

1Soou 1SOOU ISOOU 1Soou 1600u 

16oou 1SOOU ISOOU 16oou 1Soou 

88 



SITE 4 - REMOVAL ACTION 
VERIFICATION SAMPLING ANALmICAL RESULTS 

SAMPLE NUMBER: W-TR04-03 W-TR04-04 W-TR04-05 W-TR04-06 W-TR04-07 W-TRO408 W-TR0609 I 
SAMPLE DATE: 10f3ol9S 11120/96 11m 1 l/20/96 1 lnolQS 1lQoKm 11120196 

STATUS: Excavated 
4 4 4 4 4 ’ TRENCH: 4 4 

FIELD DUPLICATE OF: 

VOLATILES $g/kgr 

1 ,l ,l-TRICHLOROE I HANt I 
’ ,,,, 2,2-TETF .-... 

1.1.2-TRICHI 

I ,2-DICHI 

I .2-DICHL 

.THYL VINYL ETHER I I I I 10 u I 10 u I I 
,r rn II tn II In II in if .n II 

2-CHLOROE 

2-HEXANONc 

QMETHYL-2-PENTANONE 

8” ” I I” ” I 1” ” I I I . . J I I” ” 

10 u I .n II .n ,I tn I, 1,. I. I 
I I” ” I I” ” 1 I I I” J I 1u u 

I AlrClUNC I” ” 10 u 10 u 10 u SJ 

u,urw~.lv,HLOROMETHANE 5u 5u 5lJ 5u 5U 5u 5u 

ETHYLBENZENE 5u 5u 5u 3J 5U 

METHYLENE CHLORIDE 5u 5u 5u 5u 5u 5u 5u 

STYRENE 5u 5u 5u 5u 5u 

86 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARI 
SITE 4 - REMOVAL A 

VERIFICATION SAMPLING ANAI 
W-TRO4-03 W-TRO4-04 W-TR0605 

lO/3W9S 11/20/9S 1ll2olQ6 

Excavated 

4 

IINSTER 
>TION 
firCAL RESULTS 
W-TR0406 W-TROMI W-TROdB8 W-TR0609 

11 m/96 lll2OM llnol96 11/20/96 

4 

QCHLORO+METHYLPHENOL 

QCHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 

4METHYLPHENOL 

QNITROANILINE 

QNITROPHENOL . 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

BENZOIC ACID 

BENZYL ALCOHOL 

BIS(2-CHLOROETHOXY)METHANE 

BlS(2-CHLOROETHYL)ETHER 

BlS(2-CHLOROISOPROPYL) ETHER 

BlS(2-ETHYLHEXYL)PHTHALATE 

BUWLBENZYL PHTHAtATE 

CHRYSENE 

DI-N-BUNL PHTHAIATE 

DI-N-DCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

330U 330 u 330U 330 u 330 u 

330U 330 u 330 u 330 u 330 u 

330U 330 u 330 u 330 u 330 u 

330 u 330 u 330U 330 u 330 u 

moo u 1SDou 1SOOU 1Soou 1600u 

1Scnu 1Soou ISOOU ISmU 1600u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330U 330 u 330 u 330 u 330 u 330 u 

33QU 330 u 330 u 330 u 330 u 330 u 330 u 

170 J 330 u 330 u 330 u 330 u 330 u 330 u 

180 J 330 u 330 u 330 u 330 u 330 u 330 u 

210 J 330 u 330 u 330 u 330 u 2SJ 330 u 

110 J 330 u 330 u 330 u 330U 330 u 330 u 

SSJ 330 u 330U 330 u 330 u 12 J 330 u 

1Soou 1Soou 1wou 1Soou 16oou 

330U 330 u 330 u 330 u 330U 

330 u 330 u 330U 330 u 330 u 

330U 330 u 330 u 330 u 330 u 

330u 330 u 330 u 330 u 330 u 

460 845 330 u 180 J 510 

330 u 330U 330 u 330 u 330 u 

2OOJ 330U 330 u 330 u 33Ol.J 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u -330 u 330 u 

330 u 330 u 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 330 u 330 u 

87 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RFSlll TS ..---w. - 

SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

CC..I\,N amI ea ,.“.*A 

W-TRO4-03 
10/30/96 

4 

W-TRO4-04 
lll20/96 

Excavated 
4 

W-TRO4-05 W-TRO4U6 W-TRO4-07 W-TROQOB W-TRO4-69 
~ll2Ol96 1 l/20/96 llt2ol96 11/20/96 11i2ol96 

4 4 4 4 4 

YSnl,.CM I .LLY -Au, 

DIMETHYL PHTHAIATE 33OU 330U 33OU 330 u 330 u 
FLUORANTHiNE 2905 330U 330U 330 u 330U 330 u 330 u 
FLUORENE X3OU 330 u 330 u 330 u 33OU 330 u 330 u 
HEXACHLOROBENZENE 33OU 330 u 330U 330 u 330 u 
HEXACHLOROBUTADIENE 330U 330 u 330 u 330 u 330 u 

HEXACHLOROCYCLOPENTADIENE 33OU 33OU 33OU 330 u 330 u 
HEXACHLOROETHANE 33OU 33OU 330 u 330 u 330 u 
INDENO(l.S$CD)PYRENE 120 J 330 u 330 u 330 u 330U 330 u 330 u 
ISOPHORONE 330 u 330 u 330U 330 u 330 u 
N-NITROSO-DI-N-PROPYIAMINE 330 u 330 u 330U 330 u 330 u 
N-NITROSODIPHENYLAMINE 330 u 330 u 330U 330 u 330 u 
NAPHTHALENE 330 u 330 u 330 u 330 u 330U 330 u 330 u 

PENTACHLOROPHENOL 16oou 16OOU 16oou 1600u 1600 u 
PHENANTHRENE 935 330 u 330U 330 u 330U 330 u 330 u 
PHENOL 330 u 330 u 330U 330 u 330 u 
PYRENE 330 330 u 330 u 330 u 330 u 330 u 330u 

PEsTlcIDEsPcBa (pgmlg) 
4,4’-DOD 16.0 u 16.0 U 16.0 U 16.0 u 160 U 
4&DDE 16.0 U 16.0 U 16.0 U 16.0 U 16.0 U 
4,4’-DDT 16.0 U 16.0 U 16.0 U 16.0 U 16.0 U 
ALDRIN 6.0 U 6.0 U 6.0 U 6.0 U 8.0 U 
ALPHA-BHC 8.0 U 6.0 U 6.0 U 80 U 8.0 U 
AROCLOR-1016 40.0 u 40.0 u 40.0 u 40U 40U 40.0 u 40.0 u 
AROCLOR-1221 80.0 u 80.0 u 80.0 u 6OU 80 U 80.0 u 80.0 u 
AROCiOR-1232 40.0 u 40.0 u 40.0 u 40U 4OU 40.0 u 40.0 u 
AROCLOR-1242 40.0 u 40.0 u 40.0 u 4OU 40U 40.0 u 40.0 u 
AROCLOR-1246 40.0 u 40.0 u 40.0 u 40U 40U 40.0 u 40.0 u 

1 AROCLOR-1254 I 4oou I 400 u 1 400 II I 4ou I 4OU I 4oou , 4001) , 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

W-TRO4dI3 
lOI3Ol96 

4 

W-TR04-04 
lll2O~98 

Excavated 

4 

W-TR0605 W-TR0406 W-TRO4-07 W-TR04-08 W-TR04-09 
llQOl98 11 I20196 11/20/96 lll2Ol96 11 t2Ol98 

4 4 4 4 4 

PESllClDES/PCBs &g/kg) 
IR-1xl-l i ARnClfl I 40.0 u I 40.0 u I 40.0 u I 4OU I 40U I 40.0 u I 40.0 11 I 

. . ..----.- .--- I I I I I 

BETA-BHC I 6.0 U I 8.0 U I 8.0 U ! ! 8.0 U ! 8.0 U 

CHLORDANE I 80.0 u I 80.0 u I 80.0 u I I I 80.0 u 1 80.0 u 
l-cl Tb-l”P Rll II an 11 a0 u 8.0 U I 8.0 I’ I I -.- - I -.- - 

I I I I 
a 

I 16.0 u 16.0 U I I I 16.0 U I 16.0 11 I 

-.- - 

16.0 U I 1 
16.0 U 16.0 U 16.0 U 16.0 U 18.0 U 

16.0 U 16.0 U 18.0 U 16.0 U 16.0 U 

16.0 U 16.0 U 16.0 U 16.0 U 16.0 U .-...._ --- . . . . - 

ii Al nFUYnE 32.0 16.0 U U 

16.0 U 16.0 U 16.0 U 18.0 U 

32.0 U 32.0 U 32.0 U 32.0 U 

“I 1” \L”. JANE) 8.0 U 6.0 U 8.0 U 8.0 U 8.0 U 

. ._. ,, .,HLOR 8.0 U 8.0 U 8.0 U 6.0 U 8.0 U 
“=‘-‘~HLOR EPOXIDE 8.0 U 6.0 U 8.0 U 8.0 U 8.0 U 

vr.YLOR 2.6 J 80.0 u 80.0 u 80.0 u Ml.0 u 

160 u 160 u 160 u I 160 u 160 u 

YLL I m-u. I” 

DIELDRIN 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSUI FAN SlkFATE 

ENDRIM 

ENDRI.. . .m_-. . . _ 
GAM~-SlUf’ fI IN1 

UFPTAC. 

I ------ ------ 

ENERGRKX @@kg) 
1 2.QDINlTRnT~l I IFNF m..s . --.P-.. L I 330U 33OU 330 u 330 u 330 u 

rDntnl I IENE mll II 330 u 330U 330 u 330 u 

330 u 330 u 330 u 330 11 

2,GDINll ,.v I VLULI.~~ I --- - 

NITROBENZENE I 330 u I I I I I I 1 

---- 
I 

. ---- 
1 I I I 

I.67 u I 0.64 u I I 0.66 u I 0.64 11 I 
RRM 

c 

2.4 

125 J 

1R 

I lCX3lU-l I I I 8650 I 5a9P I 

5.4 K 5.0 K 9.1 K 

42.8 J 93.8 J 53.8 J 

076 1 .o 0.61 n I V.-e - ..- -.. - 
I I 0.03 UL 0.05 u 0.04 UL 0.04 UL 0.04 UL ““YI.W”I.I 

METALS @d&t) 
ALUMINUM 

ANTIMONY 
ARSENIC 

BARIUM 

BERYLLIUM 

P*n)r”ll IU 

1lOw 

0.83 u 

4.6 K 

55.5 

nw .I 

a-1, P.8, a.. 
~tu.t4,“lvI I 

r+lAnn -. .-- 2400J 438 J 168OJ 890 J 

CHROMIUM I 16.8 9.6 J 16.4 J 15.7 J 16.7 J 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

T W-TR04-03 

lW3W96 

4 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

.RIFICATION SAMPLING ANAL’TTICAL RESULTS 
W-TR04-04 

lll20/96 

Excavated 

4 

W-TR044i5 

llt2al96 

4 

W-TR04-06 W-TR04-07 W-TRO4-09 

I 1 irnmzi 11/20l!X 11/20/96 

4 4 4 

W-TR04-09 

llmN98 

4 

-1 
METALS www 

COBALT 6.7 11.9 13.3 10.8 1.8 L 

COPPER 13.0 3.0 13.4 9.6 8.9 

IRON 17600 9410 18000 16400 15800 

LEAD 6.3 14.2 6.7 14.0 7.2 

MAGNESIUM 21900 3830J 26ooJ 288OJ 1470 J 

MANGANESE 470 K 253 504 496 25.6 

MERCURY 0.04 u 0.04 u 0.04 u 0.04 u 0.04 u 

NICKEL 12.1 15.9 10.9 12.6 5.8 

POTASSIUM 1820 1860 880 972 277 B 

SELENIUM 1.3 0.93 B 0.96 B 0.69 B 0.51 B 

SILVER 0.28 UL 0.17 u 0.16 U 0.38 B 0.17 u 

SODIUM 1620 335 B 118 B 312 B 2046 

THALLIUM 1.5 B 0.73 u 0.70 u 0.71 u 0.69 u 0.72 U 0.70 u 

VANADIUM 25.8 11.6 34.2 25.0 54.2 

ZINC 32.4. 44.0 J 27.6 J 34.6 J 15.9 J 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 
W-TRO4-10 W-TROC11 W-TR0412 W-T110613 W-TRO4-14 

lll2olB6 lll2ol96 lll2on6 lll2u/96 11l2ol96 

EXCNdd 

4 4 4 4 4 

W-TRO4-15 W-TRO619 

11/20/96 lll20/96 

4 

I 

4 

voLAnLEs OlgIQ) 

1 ,I ,I-TRICHLOROETHANE 

1 ,1,2,2-TETRACHLOROETHANE 

1 ,I ,2-TRICHLOROETHANE 

1 ,l-DICHLOROETHANE 

1 ,l-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,BDICHLOROPROPANE 
2-BUTANONE 

2-CHLOROETHYL VINYL ETHER 

P-HEXANONE 

QMETHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 
BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 
CHLOROETHANE 

CHLOROFORM 
CHLOROMETHANE 

CIS1,2-DICHLOROETHENE 

CIS-1,SDICHLOROPROPENE 

DIBROMDCHLOROMETtiANE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

SU 5U 5U SU 5U 5U SU 

5lJ 5u 5U 5U 5U 5u 5u 

5u 5U 5u 5u 5U 5U 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5U 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5U 5u 5u 5u 

240 10 u 10 u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 

10 u 10 u 10 u 

130 10 u 8J 
7 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5U 5u 5u 5u 

5U 5u 5u 5u I SU I 5u 1 5u I 

3wo 5u 5u 

5u 5u 5u 5u 5u 5 U’ 5u 

5u 5u 5u 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALh-ICAL RESULTS 
SAMPLE NUMBER: W-TRO4-10 W-TROCI 1 W-TR0612 W-TR04-13 W-TR0614 W-TRO615 W-TR04-19 

SAMPLE DATE: 11l2otg8 11/20/98 11/20/96 11 I20198 11t2olse 11cm96 lll2om8 
STATUS: Excavated 
TRENCH: 4 4 4 4 4 4 4 
FIELD DUPLICATE OF: 

SEMNOIATILES @@kg) 

DIMETHYL PHTHALATE 33OU 330 u 330 u 

FLUORANTHENE 33OU 33OU 435 330 u 565 330 u 330 u 

FLUORENE 33OU 33ou 330 u 330 u 330 u 330 u 330 u 

HEXACHLOROBENZENE 330 u 330 u 330 u 

HEXACHLOROBUTADIENE 330 u 330 u 330 u 

HEXACHLOROCYCLOPENTADIENE 330 u 330 u 330 u 

HEXACHLOROETHANE 330 u 330 u 330 u 

INDENO(1,2,3CD)PYRENE 33OU 33OU 330 u 330 u 330 u 330 u 330 u 

ISOPHORONE 330 u 330 u 330 u 

N-NITROSO-DI-N-PROPYLAMINE 33OlJ 330 u 330 u 

N-NITROSODIPHENYLAMINE 330 u 330 u 330 u 

NAPHTHALENE 33OU 33OU 330 u 330 u 33OU 33OU 330 u 

PENTACHLOROPHENOL 1600 u 1600u 1600 u 

PHENANTHRENE 33OlJ 33OU 65 J 330 u 330 u 330 u 330 u 

PHENOL 330 u 330 u 330 u 

PYRENE 33OU 330 u 75 J 330 u 140 J 330 u 33OU 

PESTICIDESIPCBs &g&g) 
t 

4,4’-DOD 16.0 U 16.0 U 16.0 U 

.4,+-DDE 16.0 U 16.0 U 16.0 U 

4,+-DOT 16.0 U 16.0 U 16.0 U 

ALDRIN 8.0 U 8.0 U 8.0 U 

ALPHA-BHC 8.0 U 80 U 8.0 U 

AROCLOR-1016 4OU 40U 40.0 u 40.0 u 40U 40U 40.0 u 

AROCLOR-1221 80U 80U 80.0 u 800 u 80U 80U 80.0 u 

AROCLOR-1232 40U 40U 40.0 u 400 u 40U 40U 40.0 u 

AROCLOR-1242 12 J 40U 140 40.0 u 100 40U 40.0 u 

AROCLOR-1248 40U 40U 40.0 u 40.0 u 40U 40U 40.0 u 

AROCLOR-1254 40U 4QU 40.0 u :5-i u 40U 40U 40.0 u 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: W-TROIlO W-TROd11 W-TR0612 W-TR04-13 W-TROC14 W-TRO4-15 

SAMPLE DATE: llQOm3 11120i96 llQOn8 11l2m6 11l2Om 11/20/98 
STATUS: Excavated 
TRENCH: 4 4 4 4 4 4 
FIELD DUPLICATE OF: 

PESTlCIMS/PCBs @g/kg) 

W-TRO619 

llnOl96 

4 

AROCLOR-1260 I 40U I 40U I 40.0 u I 40.0 u I 40U I 40U I 40.0 u 

BETA-BHC 8.0 U 8.0 U 8.0 U 

CHLORDANE I I I 80.0 u I 80.0 U I I I 80.0 U 

DELTA-BHC 8.0 U 8.0 U 8.0 U I I I 
DIELDRIN 16.0 U 16.0 U 16.0 U 

ENDOSULFAN I 16.0 U 16.0 U 16.0 U 

ENDOSULFAN II 16.0 U 16.0 U 16.0 U 

ENDOSULFAN SULFATE 16.0 U 160 U 16.0 U 

ENDRIN 16.0 U 160 U 16.0 U 

ENDRIN ALDEHYDE 32.0 U 32.0 U 32.0 U 

GAMMA-BHC (LINDANE) 8.0 U 8.0 U 8.0 U 

HEPTACHLOR 8.0 U 80 U 80 U 

HEPTACHLOR EPOXIDE 8.0 U 80 U 8.0 U 

METHOXYCHLOR 80.0 u 80.0 u 80.0 u 

TOXAPHENE 160 u 160 u 160 u 

ENERGETICS @glkg) 
2,+DINITROTOLUENE 33OU 330 u 330 u 

2.6-DINITROTOLUENE 330 u 330 u 330 u 

NITROBENZENE 330 u 33Ou 330 u 

METALS OWW 

t ALUMINUM I I I 11800 I 10900 I I I 7610 I 

ANTIMONY I I I 0.71 u I 0.63 U I I I 0.84 u 
ARSENIC 5.0 K 5.9 K 2.2 I 

BARIUM I I I 96.3 J I 103 J I I I 48.4 J 

BERYLLIUM 1.3 1.3 0.36 B 

CADMIUM I I I 0.05 UL I 0.04 UL I I I 0.04 u 
CALCIUti 463OJ 104OJ 851 J 

CHROMIUM I I I 19.5 J I 19.8 J I I I 18.3 J I 

ss 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALbICAL RESULTS 

c 
METALS IWW 

4 4 

iN-TR04-13 

llmv96 

4 

vi’-TROC14 1 W-TR0615 1 W-TROd19 

COBALT 10.8 9.0 1.8 

COPPER 120 23.4 5.1 

IRON 18400 19800 8170 

LEAD 14.3 6.8 5.9 

MAGNESIUM 455OJ 2980J 1280 J 

MANGANESE 409 398 23.8 

MERCURY 0.04 u 0.04 u 0.04 u 

NICKEL 15.7 209 6.7 

POTASSIUM 1780 855 427 

SELENIUM 0.54 B 0.85 B 0.34 u 

SILVER 0.47 B 0.16 U 0.17 u 

SODIUM 1570 149 B 170 B 

THALLIUM 0.72 U 0.71 u 0.77 u 0.69 U 0.63 U 0.72 U 0.70 u 

VANADIUM 29.5 34.5 13.2 

ZINC 51.4 J 31.4 J 19.0 J 



SAMPLE NUMBER: 

SAMPLE DATE: 
STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL+YTICAL RESULTS 
W-TR0501 W-TROSM W-TAOS-03 W-TRO504 W-TR0505 W-TR05-06 W-TRO507 

cw22l96 08ml98 08lw96 08ml96 

5 5 5 5 5 5 5 

VOLATILES &g&g) 

l,l,l-TRICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

1 ,1,2-TRICHLOROETHANE 

1 ,I-DICHLOROETHANE 

l,l-DICHLOROETHENE 

1 ,BDICHLOROETHANE 

1 .PDICHLOROPROPANE 

2-BUTANONE 

2.CHLOROETHYL VINYL ETHER 

BHEXANONE 

QMETHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

OIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYCENE CHLORIDE 

STYRENE 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u / 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 

10 u 10 u 10 u 10 u 10 u 

10 u 1ou 

10 u 10 u 

10 u 10 u 

5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5U 5u 5u 5u 5u 5u SU 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 5u 5u 5u 5u 5u 

10 u 10 u 10 u 10 u 10 u 10 u 10 u 

5u 5u 5u 5u 5u 5u 5lJ 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 

38 2B 28 38 38 38 38 

5u 5U 

97 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

W-TRO5-01 W-TRG502 W-TRO5-03 WV-TRO504 W-TRO5-05 W-TRO5-06 

cw22lQ8 08l22l96 08l22M 08l22M 

5 5 5 5 5 5 

W-TRO507 

08LD96 

5 

v=-s(Irsncs) 

I TETRACHLOROETHENE I 5u I 5u I 5u I 5u I 5u I 5u I 5u I \ 
TOLUENE I I I I I 5u 5u 

TRANS-1 ,BDICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

5U SU 5lJ I TRANS-1.3-DICHLOROPROPENE I 5 U I 5u I 5u I 5u I - - 
I 

TRICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRICHLOROFLUOROMETHANE 5u 5u 5u 5u 5u 

VINYL ACETATE 10 u 10 u 

VlNYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 15 u 15 u 

SEMlVOlATlLES (Irglkg) 

1,2&TRICHLOROBENZENE ! ! I ! ! I 330 u I 330 u 

5u 330 u 330 u I 1.2.DICHLOROBENZENE I 5u I 5u I 5u I 5u I -.-------- ~~~ 

1,3-DICHLOROBENZENE 

l,+DICHLOROBENZENE 

2,4,5TRICHLOROPHENOL 

I 2.4.6-TRICHLOROPHENOL 

I 

5u 5u 5u 5u 5u 330 u 330 u 

5u 5u 5u 5u 5u 330 u 330 u 

BOOU 8OOU 

330 u I I I I I I 330 u I -, -.- __..-..- 
2,+DICHLOROPHENOL 

2,QDIMETHYLPHENOL 

Z,+DINITROPHENOL 
2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

330 u 330 u 

330 u 330 u 

16oou 1600u 

330 u 330 u 

330 u 330 u 

30U 33OU 33OU 33OU 330 u 330 u I BMETHYLNAPHTHALENE I 33OU I 3: _._. - . -.. ~~ 
2-METHYLPHENOL 

2.NITROANILINE 

, 
33OU 330 u 

1600u 16oou 
_^^ . . ^-I II 

I 2.NITROPHENOL 

CHLOROBENZIDINE J,a-Yll 

SNITROANILINE 

4,6DINITRO-2.METHYLPHENOL _.._ 

I I I I I I ;uoU I XnJ u 
66OU I 660U 1 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 
I 

SEMlVDLATtLES lwlkal 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
W-TRC5-01 W-TRO!i-O2 W-TRO54B W-TRO5-04 W-TRC6-05 W-TRO5-06 W-TR0507 

osl22lQs 08/22/96 ow22i96 ost22l96 

5 5 5 5 5 5 5 

“- -, “- -, 

+BROMOPHENYL PHENYL ETHER 330U 330 u 

4-CHLORO-3-METHYLPHENOL 330 u 330 u 

4-CHLOROANILINE 330 u 330 u 

QCHLOROPHENYL PHENYL ETHER 330 u 330 u 

QMETHYLPHENOL 330 u 330 IJ 

4-NITROANIUNE 16oou 16oou 

4-NITROPHENOL 1600 IJ 1600u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330U 330 u 330 u 

ACENAPHTHYLENE 330U 330 u 330 u 330 u 330U 330 u 330 u 

ANTHRACENE 330U 330U 330U 330 u 330U 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 530 u 330 u 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330U 330 u 330 u 330 u 330 u 330 u 330 u 

BENZOIC ACID 1600 u 16clou 

BENZYL ALCOHOL 330 u 330 u 

BIS(2-CHLOROETHOXY)METHANE 330 u 330 u 

BlS(2-CHLOROETHYLjETHER 330 u 330 u 

BiS(2-CHLOROISOPROPYL) ETHER 330 u 330 u 

BlS(2-ETHYLHEXYLjPHTHALATE 330 u 330 u 

BUTYLBENZYLPHTHAIATE 330 u 330 u 

CHRYSENE 330 u 330 u 330 IJ 330 u 330 u 330 u 330 u 

III-N-BUTYL PHTHALATE 330. u 330 u 

+BROMOPHENYL PHENYL ETHER 330U 330 u 

4-CHLORO-3-METHYLPHENOL 330 u 330 u 

4-CHLOROANILINE 330 u 330 u 

QCHLOROPHENYL PHENYL ETHER 330 u 330 u 

QMETHYLPHENO 

4-NITROANIUNE 16oou 16oou 

4-NITROPHENOL 1600 u 16oou 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330U 330 u 330 u 

ACENAPHTHYLENE 330U 330 u 330 u 330 u 330U 330 u 330 u 

ANTHRACENE 330U 1 3 I 1 L 
BENZO(A)ANTHRACENE 330 u 330 u 1 330 u 1 330 u 1 330 u 330 u I 330 u 

BENZO(A)PYRENE 330 

-BENZO(B)FLUORANTHENE 330 u I 330 u I 330 u I 330 u I 330 u I 330 u I 330 u I 

c 
BENZO(K)FLUORANTHENE 330U 

BENZOIC ACID 1600 u 16clou 

BENZYL ALCOHOL 330 u 330 u 

BIS(2-CHLOROETHOXY)METHANE 330 u 330 u 

BISQCHLOROETHYLjE 

BiS(2-CHLOROISOPROPYL) ETHER 1 ! ! I I I 330 u I 330 u I 
BIS(2-ETHYLHEXY , I 
BUTYLBENZYLPHTHAIATE 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

III-N-BUTYL PHTHALATE 330. u 330 u 

DI-N-OCTYL PHTHALATE , I 330 u I 330 u I 
DiBENZO(A,HjANTHRACENE 330lJ 330U 330 u 330 u 330U 330U 330 u 

DIBENZOFURAN 330U 330 u 

DIETHYL PHTHALATE 330 u 330 u 



SAMPLE NUMBER: 
SAMPLE DATE: 
STATUS: 

TRENCH; 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALVTICAL RESULTS 
W-TR0501 W-TRO502 W-TRO5-03 W-TROEJl4 W-TRO5-05 W-TRO5-06 W-TRO!i-O7 

06l22m6 o6l22l96 08/22/M 06zYQ6 

5 5 5 5 5 5 5 

YbrnllVLn I lb&Y -my, 

DIMETHVL PHTHAIATE 330U 330U 

FLUORANTHENE 33OU 330U 330U 330 u 330 u 330 u 330 u 

FLUORENE 330U 330U 330U 330 u 330U 330 u 330 u 

HEXACHLOROBENZENE 330 u 330 u 

HEXACHLOROBUTADIENE 330 u 330 u 

HEXACHLOROCYCLOPENTADIENE 1 I I I I I 33OU I 330 u 

HEXACHLOROETHANE I 330 u 330 u 

INDENO(1 .S,%CD)PYRENE I 330U I 330U I 330U I 330 u I 330 u I 330 u I 330 u 

ISOPHORONE 330 u 330 u 

N-NITROSO-Di-N-PROPYIAMINE I I I I I I 330 u I 330 u 

N-NITROSODIPHENYLAMINE 330 u 330 u 

NAPHTHALENE I 330 u I 330U I 330 u I 330 u I 330 u I 330 u I 330 u 

PENTACHLOROPHENOL 1600 u 16oou I 

PHENANTHRENE I 330U I 330U I 330 u I 330 u I 330 u I 330 u I 330 u 

PHENOL 330 u 330 u I 

I PYRENE I 330U I 330 u I 330 u I 330 u I 330 u I 330 u I 330 u I 
4.4-D-000 I I I I I I 16.0 U I 16.0 U 

4.1-DDE 16.0 U 16.0 U 

ALDRIN 8.0 U 8.0 U 

ALPHA-BHC 8.0 U 6.0 U 

AROCLOR-1016 4OU 4OU 4OU 40U 40U 40.0 u 40.0 u 
I I I I I I I 

I I 80U 80U I 8OlJ 8OU I 80U I 80.0 u I 60.0 U I 

AROCLOR-1232 4OU 4OU 40U 4OU 40U 40.0 u 40.0 u 

AROCLOR-1242 40U 47 40U 4OU 4OU 40.0 u 40.0 u 

AROCLOR-1248 4OU 4ClU 40U 4OU 40U 40.0 u 4oou 

AROCLOR-1264 40U 4OU 40U 4OlJ 40U 40.0 u 40.0 u 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TR95-01 W-TRO5-02 W+TRO!S03 W-TH0504 W-TRC60!5 W-TRO5-6 W-TROM7 
SAMPLE DATE: 06ml96 08ml96 cw22i96 06l22l96 08l22l96 w22i96 
STATUS: 

TRENCH: 5 5 5 5 5 5 5 
FIELD DUPLICATE OF: FIELD DUPLICATE OF: 

PESTKlDESlPCBs @g/kg) PESTKlDESlPCBs @g/kg) 

AROCLOR-1269 AROCLOR-1269 

BETA-BHC BETA-BHC 

CHLORDANE CHLORDANE 

DELTA-BHC DELTA-BHC 

DIELDRIN DIELDRIN 

ENDOSULFAN I ENDOSULFAN I 

ENDOSULFAN ii ENDOSULFAN ii 

ENDOSULFAN SULFATE ENDOSULFAN SULFATE 

ENDRIN ENDRIN 

ENDRIN ALDEHYDE ENDRIN ALDEHYDE 

GAMMA-BHC (LINDANE) GAMMA-BHC (LINDANE) 

HEPTACHLOR HEPTACHLOR 

HEPTACHLOR EPOXIDE HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

ENERGETKS &g/kg) ENERGETKS &g/kg) 

2,+DiNiTROTOLUENE 2,+DiNiTROTOLUENE 

2,6DiNiTROTOLUENE 2,6DiNiTROTOLUENE 

NITROBENZENE NITROBENZENE 

METALS oww METALS oww 
ALUMINUM ALUMINUM 

ANTIMONY ANTIMONY 

ARSENIC ARSENIC 

BARIUM 

BERYLUUM 

CADMIUM 

CALCIUM 

CHROMIUM 

I I I I I I I I I I I I I I 
40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40.0 u 40.0 u 40.0 u 40.0 u 

6.0 U 6.0 U 8.0 U 8.0 U 

60.0 u 60.0 u 60.0 u 60.0 u 

6.0 U 6.0 U 8.0 U 8.0 U 

16.0 U 16.0 U 16.0 U 16.0 U 

16.0 U 16.0 U 16.0 U 16.0 U 

16.0 U 16.0 U 16.0 U 16.0 U 

16.0 U 16.0 U 16.0 U 16.0 U 

16.0 U 16.0 U 16.0 U 16.0 U 

32.0 U 32.0 U 32.0 U 32.0 U 

8.0 U 8.0 U 8.0 U 8.0 U 

6.0 U 6.0 U 6.0 U 6.0 U 

8.0 U 8.0 U 6.0 U 6.0 U 

60.0 u 60.0 u 

160 u 160 u 

330 u 330 u 330 u 330 u 

330U 330U 330U 330U 

330 u 330 u 330 u 330 u 

102uo 102uo 9560 9560 

0.91 L 0.91 L 0.70 UL 0.70 UL 

0.49 0.49 1.8 1.8 

200 76.7 

1.7 J 0.86 J 

0.04 UL 0.04 UL 

3270 1130 

20.6 35.2 

METHOXYCHLOR I I I I I I 60.0 u I 60.6 u 
TOXAPHENE 160 u 160 u I 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 

“: W-TRO504 W-TRO5-05 W-TREO6 W-TR607 

O8i22l96 o8l22l96 08l22J96 08l22Ki6 

5 5 5 5 

METAs mm91 
COBALT 15.5 2.8 

COPPER 3.9 J 6.8 

IRON 24000 12600 

LEAD 19.9 7.6 

MAGNESIUM 4300 1560 

MANGANESE 1030 126 

MERCURY 0.04 u 0.04 u 

NICKEL 24.3 8.5 

POTASSIUM 2400 701 K 

SELENIUM 2.0 J 0.72 J 

SILVER 0.31 u 0.31 u 

SODIUM 214 K 196 K 

THALLIUM 1.5 L 0.79 L 1.3 L 2.1 1.6 L 0.26 UL 0.24 UL 

VANADIUM 23.6 25.0 

ZINC 48.7 23.1 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TROS-OE W-TRO5-14 W-TRO%&LAVG W-TRO5-09 W-TRo510 
SAMPLE DATE: 06l22l96 o6l22l96 08Q2B6 06ml96 
STATUS: 

TRENCH: 5 5 5 5 5 
FIELD DUPLICATE OF: W-TRO548 

VOLATILES @g/kg) 

.” 

CHLOROBENZENE 5U SU 5u 5U 5u SU 5U 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 5U 5U 5U 5u 5l.J 5u 5U 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1 ,PDiCHLOROETHENE 5U 5U 5u 5u 5u 5u 5U 

CIS-1 ,SDiCHLOROPROPENE 5u 5u 5U SU 5u 5u 5u 

DIBROMOCHLOROMETHANE 5U 5U 5u 5U 5u 5u 5u 

METHYLENE CHLORIDE 38 38 38 38 40 38 40 

TETRACHLOROETHENE 5u 5u 5U 5U 5u 5u 5u 

TRANS-1,BDiCHLOROETHENE 5U 5U 5u 5u 5U 5u .5 u 

TRANS-1 $DICHLOROPROPENE 5u 5u 5u 5u 5u 5u 5u 

TRICHLOROETHENE 5U 5u SU 5u 5u SU 5u 

TRICHLOROFLUOROMETHANE 0.2 J 5u 0.2 J 5U 5u 5u 5u 

VINYL CHLORIDE 10 u 10 u 10 u , 10 u 10 u 10 u 10 u 

SEM!VQLATlLES @$kg; 

1,ZDiCHLOROBENZENE I 5u I 5u I 5u I 5u I 5u I 5u I 5u 1 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALVTICAL RESULTS 
I-TRKLOE W-TRo514 W-TRO5-0@-AVG W-TRO5-09 W-TRO5-10 

o8l22l96 08n2l96 08l22l98 

5 5 5 5 5 

W-TR0508 

W-TR0511 W-TR0512 

06ml96 

5 Is 



SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

~~~~ mnw 

THALLIUM 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TROSOB W.TRO5.14 W-TROS-0%AVG W-TRO509 W-TRO5-10 

06l22@6 06l22l96 

5 5 5 5 5 

W-TRO5-60 

I 1.8 L I 3.6 I 2.7 I 1.7 L I 0.96 L I 1.4 L I 1.1 K I 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

10s 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 
SAMPLE NUMBER: W-TRW W-TRO609 W-TRffi-CC-AVG W-TRO6-01 W-TRLX-02 

SAMPLE DATE: 10117196 10/17/96 10/17/96 10117l96 10/17/96 
STATUS: 

TRENCH: 6 6 6 6 6 
FIELD DUPLICATE OF: W-TROtiOO 1 
VOLATILES @g/kg) 

W-TRK-03 W-TROf$04 

1 OH 7196 10/17196 

6 6 
l,l,l-TRICHLOROETHANE 

1 ,1,2,2-TETRACHLOROETHANE 

1 ,l ,BTRICHLOROETHANE 

1 ,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

ZCHLOROETHYL VINYL ETHER 

5U 5U 5U SU 5U 5lJ 5lJ 

SU 5u 5U 5u 5u 5u 5u 

5u 5u 5U 5u 5u 5U 5u 

5u 5u 5u 5u 5u SU 5U 

5u 5U 5u 5u 5u 5u 5u 

5 ‘u 5u 5u 5U 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 

10 UR 10 UR 5R 10 UR 10 UR 10 UR 10 UR 

BROMODICHLOROMETHANE 5u 5u 5u SU 5u 5u 5U 

BROMOFORM 5u 5u 5u 5U 5u 5u 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON TETRACHLORIDE 5u 5u 5u 5u 5U 5u 5u 

CHLOROBENZENE 5u 5u 5u 5u 5U 5u 5u 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 5u 5u 5u 5u 5u 5u 5u 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

CIS-1.3-DICHLOROPROPENE 5u 5u 5u 5u 5u 5u 5u 

DIBROMOCHLOROMETHANE 5u 5u 5u 5u 5u 5u 5u 

METHYLENE CHLORIDE 5u 5u 5u 5u 5u 5u 5u 

TETRACHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRANS-1,2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRANS.1,3DICHLOROPROPENE 5u 5u 5U 5u 5u 5u 5u 

TRICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRICtiLOROFLUOROMETHANE 5u 5u 5u 5u 5u 5u 5u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

SEMNOIATILES &g/kg) 

1,2-DICHLOROBENZENE I 5u I 5u I 5u I SU I 5U I 5u I 5u I 

i I 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
SAMPLE NUMBER: W-TRC60l W-TRO6-09 W-TRO6-00-AVG W-TRO6-01 W-TRCCO2 W-TRCMQ W-TR&-04 

SAMPLE DATE: lWl7196 10117l96 10/l 7t96 lOl17i96 10/17/96 10117l96 10/17/96 
CTAtl IC. 

TRENCH: 
FIELD DUPLICATE OF: 

SEMN OIATILES @g/kg) 

1.SDICHLOROBENZENE 

1,4-DICHLOROBENZI ENE 

2-METHYLNAPHTHALENE 

ACENAP HTHENE 

ACENAPHTHYLENE 

ANTHRA CENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,l)PERYLENE 

BENZO(K)FLUORANTHENE 

CHRYSEI NE 

DIBENZO(A,H)ANTHRACENE 

1 FLUORANTHENE 

FLUORENE 

INDENO(l,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PYRENE 
PfESTKXIESPCEs @g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1242 

AROCLOR-1246 

AROCLOR-1254 

6 6 6 6 6 6 6 

W-TR0600 

! 5u I 5u I 5u I 5u I 5u 5u 5u 

I 5u I I I 5u I I 5u I I 5U - - 1 5 II -- 5u 5u 

! 

I 
33OU ! 33OU I 330 u I 330 u I 330 u 330 u 330 u 

I 33OU I I 33ou I I 330 u I I 330 u __- - I 

! I 
I x4fl II --- - 330 u 330 u 

33OU 330 u I 330 u I 330 u 330 u 330 u 330 u 

I 330U L I 33OU I 330 u I 330 u I 5: -30 u 330 u 

330 u 

330 u 

33OU 330 u 330 u 330 u 330 u 330 u 

33OU 330 u 330 u 330 u 330 u 330 u 330 u 

33OU 330 u 330U 330 u 330 u 330 u 330 u 

33OU 33OU 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

I I 33OU I I 330 u I I 33Ol.l I I 330 u --- - I I j: xl u 330 u 330 u 

1 33OU I 330 u 1 33OU I I 330 u 330 u 330 u 330 u 

I 33OU I x.lolJ I 33ou 1 330 u 33OU 330 u 330 u 

33OU 330 u I 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 330 u 

330 IIJ I 330 u I 330 u I 330 u I 330 u I 3.30 1 --- J 330 u 

330 u 330 u 330 u 330 u 33OU 330 u 330 u 

33OU 330 u 330 u 330 u 330 u 330 u 330 u 

I 40U I 4OU I 40U I 4OU I 40lJ I 4OU 4OU 

6OlJ 6OU 60U 6OU 6OU 6OU 6OU 

4OU 4OU 

40U 40U 4OU 4QU 40U 4OU 4OU 

40U 4OU 4QU 40U 40U 4OlJ 4ou 
.- . 

4UlJ 4UU 4OU 4OU 40U 4OU 4OU 

I AROCLOR-1232 I 4OU I 40U I 40U I 4OlJ I 4Ol.l I 

1 AROCLOR-1260 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TR&OO W-TR06-09 W-TR06-12%AVG W-TRCN+Ol W-TRO6J)Z W-TRRX3 

lWl7/96 10/17/96 10117l96 10117t96 10/17/96 10117196 

6 6 6 6 6 6 

W-TRo600 

W-TRO6-04 

10/17/96 

6 

METALS oww 
THALLIUM I 1.1 L I 0.50 L I 0.6 L I 2.0 L I 0.74 L I 1.3 L 0.57 L I 



CT0 159 - NAWC WARMINSTER 

6 6 6 6 6 6 

W-TRO6-05 

10117/96 

SITE 4 - REMOVAL ACTION 
VERIFICATION SAMPLING ANAL’TTICAL RESULTS 

W-TR0606 W-TR06-07 W-TROG-08 W-TRO6-10 

1 OH l/Q6 10117/96 1 OH 7l96 10/17/96 
Excavated 

W-TROE-11 

10117196 

W-TR06-12 

lOll7/96 

6 

SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

VOIATILES (wn(g) 

l,l,l-TRICHLOROETHANE 5u 5u 5u 5u 5u 5u 5U 

1 ,I ,2,2-TETRACHLOROETHANE 5 U 5u 5u 5u 5u 5u 5u 

1 ,1,2-TRICHLOROETHANE 5u 5lJ 5u 5U 5u 5u 5u 

1 ,I-DICHLOROETHANE 5u 5u 5u 5u 5u 5u 5u 

l,l-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

1 ,BDICHLOROETHANE 5u 5u 5u 5u 5u 5u 5u 

1 .IDICHLOROPROPANE 5u 5u 5u 5u 5u 5u 5u 

2.BUTANONE 10 UJ 10 UJ 

2-CHLOROETHYL VINYL ETHER 10 UR 10 UR 10 UR 10 UR 10 UR 

SHEXANONE 10 u 10 u 

QMETHYL-2-PENTANONE 10 u 10 u 

ACETONE 10 UJ 10 UJ 

BENZENE 5u 5u 

BROMODICHLOROMETHANE 5u 5u 5u 5u 5u 5u 5u 

BROMOFORM 5u 5u 5u 5u 5u 5u 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON DISULFIDE 5u 5u 

CARBON TETRACHLORIDE 5u 5u 5u 5u 5u 5u 5u 

CHLOROBENZENE 5u 5u 5u 5u 5u 5u 5u 

CHLOROETHANE 10 u 10 u 10 u IO u IOU 10 u 10 u 

CHLOROFORM 5u 5lJ 5u 5U 5u 5u 5u 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1.2-DICHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

CIS-1.3-DICHLOROPROPENE 5u 5u 5u SU 5u 5u 5U 

DIBROMOCHLOROMETHANE 5u 5u 5u 5u 5u 5u 5u 
ETHYIBENZENE - . . - 

3u 5lJ 

METHYLENE CHLORIDE 5u 5u 5u 5u 5u 5u 5lJ 

STYRENE 5u 5u 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
SAMPLE NUMBER: W-TR%-Cti W-TRO64X W-TRO6-07 W-TRM48 W-TRW10 W-TRO6-11 W-TR0612 

SAMPLE DATE: lWl7196 lWl7i96 10/17B6 10117i96 10117196 10/17/96 10/17/96 
STATUS: Excavated 
TRENCH: 6 6 6 6 6 6 6 
FIELD DUPLICATE OF: 

I I I 
volATlLEs (pgfkg) 

r 
TETRACHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TOLUENE 5u 5U 

TRANS-1,2-CilCHLOROETHENE 5u 5u 5u 5u 5u 5u 5u 

TRANS-1,3-DICHLOROPROPENE 5u 5u 5u 5u 5u 5u 5u 

TRICHLOROETHENE 5u 5u 5l.l 5u 5u 5u 5u 

TRICHLOROFLUOROMETHANE 5u 5u 5u 5u 5u 

VINYL ACETATE 10 u 10 u 

VINYL CHLORIDE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 15 u 15 u 

SEMIVOLNILES @g/kg) 

1,2.4-TRICHLOROBENZENE 330 u 330 u 

1.2-DICHLOROBENZENE 5u 330 u 330 u 5u 5u 5u 5u 

1,3-DICHLOROBENZENE 5u 330 u 330 u 5u 5u 5u 5u 

1 ,QDICHLOROBENZENE 5u 330 u 330 u 5u 5u 5u SU 

2,4,5TRICHLOROPHENOL 6OOU SOOU 

2,4,6TRICHLOROPHENOL 33OU 330 u 

2,+DICHLOROPHENOL 330 u 330 u 

2+DIMETHYLPHENOL 330 u 330 u 

P,+DINITROPHENOL ISODU 1Soou 

SCHLORONAPHTHALENE 33OU 33OlJ 

SCHLOROPHENOL 33OU 330 u 

2-METHYLNAPHTHiiENE 33OU 330 u 330 u 330 u 33OU 330 u 330 u 

2-METHYLPHENOL , 330 u 330 u 

BNITROANILINE 16cQu 16oou 

BNITROPHENOL 330 u 330 u 

3,PDICHLOROBENZIDINE 660U 660 U 

3NITROANILINE 16oou 16oou 

4,6DINITRO-2METHYLPHENOL ISOOU 1600u 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
W-TRE45 W-TRO6U6 W-TRO6-07 W-TRGtX8 W-TAO610 W-TROG-11 

lW17198 10117tsS 10117/96 10117196 10117/96 10117/96 

Excavated 

6 6 6 6 6 6 

W-TR06-12 

10/17/96 
I 

6 

SEMIVOIATILES &g/kg) 

QBROMOPHENYL PHENYL ETHER 1 I 330 u I 33OU I I I I 
QCHLORO+METHYLPHENOL I 330 u 330 u 

QCHLOROANILINE I I 330 u I 33OU I I I I 
4CHLOROPHENYL PHENYL ETHER I 330 u 330 u 

QMETHYLPHENOL I I 330 u I 330 u I I I I 
4NITROANILINE ISOOU ISOOU 

4NITROPHENOL 16oou 1600u 

ACENAPHTHENE 33OU 33OU 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHYLENE 33OU 330 u 330 u 330 u 330 u 330 u 330U 

ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 33OU 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 33OU 330 u 330 u 330 u 330 u 330 u 330 u 

BEWO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 33OU 33OU 330 u 33OU 330 u 330U 

BENZO(K)FLUORANTHENE I 33OU I 330 u I 330 u 330 u I 330 u 330 u 330 u 

BENZOIC ACID 1mu 1mu 

BENZYL ALCOHOL 

BlS(2-CHLOROETHOXY’)METHANE 

BlS(2-CHLOROETHYL)ETHER 

BlS(2-CHLOROlSOPROPYL) ETHER 

330 u 330U 

330 u 33OU 

330 u 330 u 

330 u 33qu 
BlS(2-ETHYLHEXYL)PHTHALATE 330 u 330 u 

BUTYLBENZYL PHTHALATE 330 u 330 u 

CHRYSENE 33OU 330 u 330 u 330 u 330U 330 u 330 u 

DI-N-BUl-YL PHTHALATE 330 u 330 u 

DI-N-OCTYL PHTHAIATE 330 u 330 u 

DlBENZO(A,H)ANTHRACENE 33OU 330 u 33ou 330 u 330 u 33ou 33ou 

DIBENZOFURAN 330 u 330 u 

DIETHYL PHTHALATE 33OU 33ou 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
W-TRO8dX W-TR0607 W-TRt508 W-TR8610 

10H7/96 lOll7i96 10117#6 10/17/96 

Excavated 

I 6 

W-TRtI8JX 

lOI17l96 

6 

W-TREII W-TRC&12 

10/17/96 10/17/98 

6 6 

SEMIVDLATILES &g/kg) 

. 

NAPHTHALENE 33OU 330 u 33OU 33OU 33DU 330 u 33OU 

PENTACHLOROPHENOL 16oou 1600u 

PHENANTHRENE 33OU 330 u 330 u 330 u 330 u 330 u 330 u 

PHENOL 330 u 33OU 

PYRENE 330 u 33OU 330 u 330 u 330 u 330 u 330 u 

PESTlCIDESIPCBs @g/kg) 

4,4’-DOD 16.0 U 16.0 U 

4/V-DDE 16.0 U 16.0 U 

4,4’-DOT 16.0 U 16.0 U 

ALDRIN 6.0 U 6.0 U 

ALPHA-BHC 6.0 U 6.0 U 

AROCLOR-1016 40U 40.0 u 40.0 u 4OU 40U 4OU 4OU 

AROCLOR-1221 80U 80.0 u 80.0 U 80U 80U 8OU 80U 

AROtiLOR-1232 40U 40.0 u 40.0 u 4OU 4QU 4OU 4OU 

AROCLOR-1242 40U 40.0 u 40.0 u 40U 4OU 4OU 4OU 

AROCLOR-1248 40U 40.0 u 40.0 u 40U 40U 40U 40U 

AROCLOR-1254 40U 40.0 u 40.0 u 4ou 40U 4OU 40U 
___ _ _ __-- -.~_---- _ _....-._ -. __ 4 - . -. --- ~- - _ ___. _._. - ...~_ 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS: 
TRENCH: 

FIELD DUPLICATE OF: 

W-TRW 

lWl7l96 

6 

W-TR06.06 

10/17&8 

Excavated 

6 

W-TRLX-07 W-TROtXM W-TRO610 W-TR61 1 W-TRO6-12 

10/17/96 lOI17lQ6 10/17/96 10117l96 10/17/96 

6 6 6 6 6 

PESTlClDEWPCBs @g/kg) 

1 AROCLOR-1260 I 40U I 40.0 u I 40.0 u I 40U I 40U I 4OU I 4OU I 

I I 8.0 U I 8.0 U I I I I 
CHLORDANE 80.0 u 80.0 u I 

DELTA-BHC 8.0 U 8.0 U 

DIELDRIN 16.0 U 16.0 U 

ENDOSULFAN I 16.0 U 18.0 U 

ENDOSULFAN II I I 16.0 U I 16.0 U I I I I 
ENDOSULFAN SULFATE 16.0 U 18.0 U I 

IpENO~i~ I 16.0 U 16.0 U I 

I 2.4DINITROTOLUENE I I : 
ENERGETICS (@kg) 

130 u -. - ! 33OU I ! ! I 1 
2,SDINITROTOLUENE ! ! 33OU ! 330 u I I I I 

33ou I I NITROBENZENE I I 33Ol.J I 

ALUMINUM 632OJ XKOOJ 

ANTIMONY 0.69 u 0.88 u 

ARSENIC 2.7 4.7 

BARIUM 139 J 92.7 J 

BERYLLIUM 1.3 J 1.6 J 

CADMIUM 0.04 u 0.04 u 

CALCIUM 345OJ 2570 J 

CHROMIUM 14.3 J 23.6 J 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 
SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TRO6G 

lWl7/96 

6 

W-TR06-06 

10117/96 

Excavated 

6 

T 

W-TRO6.07 

10/17/96 

6 

METALS Iw’W 
COBALT 

COPPER 

IRON 

LEAD 

I i~4~~EsiUbi 
ESE 

V 

1 MANGAN 

MERCUR. 

NICKEL 

POTASSIUM 
SELENIUM 

SILVER 

r#-hnt, a.. 

W-TRCIb08 W-TRE-10 

10117l96 10117/96 

5 6 

W-TREII W-TRE-12 

10/17/96 10/17/96 

6 6 

10.2 J 8.8 J 

1.7 J 4.0 J 

17500 J 35900 J 

14.4 12.6 

3310 J 296OJ 

3780 J 183 J 

0.04 u 0.04 u I 
36.6 11.6 

184OJ 1470 J 

3.1 2.5 

0.44 L 0.30 UL 
MRK ?fi7 K P”“,“M -I *. “... . . 

THALLIUM 1.2 L 2.6 1.8 L 0.75 L 1.3 L 2.3 L 0.41 UL 

VANADIUM 14.6 J 23.4 J 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALVTICAL RESULTS 
SAMPLE NUMBER: W-TRCS13 W-TRO614 W-TR07.01 W.TR07-02 W-TR0703 W-TR07-04 W-TR07-05 

SAMPLE DATE: lWl7/96 1 O/l 7l96 08/07/96 #8/07/96 of3m7m6 08m7t96 08lo7l96 
STATUS: 

TRENCH: 6 6 7 7 7 7 7 
FIELD DUPLICATE OF: 

VDIATILES @g/kg) 

1 ,PDICHLOROPROPANE SU 5U 5U 5U SU 5U SU 

2-BUTANONE 10 UJ 

BCHLOROETHYL VINYL ETHER 10 UR 10 u 10 u 10 u 10 u 10 u 

2-HEXANONE 10 u 

QMETHYL-2-PENTANONE 10 u 

ACETONE 10 UJ 

BENZENE 5U 

BROMODICHLOROMETHANE 5U SU 5u 5u SU 5u 5u 

BROMOFORM 5u 5u SU 5u su 5u 5u 

BROMOMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CARBON DISULFIDE 5u 

CARBON TETRACHLORIDE 5u 5U 5U 5u 5u 5U 5u 

CHLOROBENZENE . 5u SU 1J 5u 5U 5u SU 

CHLOROETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CHLOROFORM 5 u, 5u 5u 5U 5u 5U 5U 

CHLOROMETHANE 10 u 10 u 10 u 10 u 10 u 10 u 10 u 

CIS-1.2-DICHLOROETHENE SU 5U 5u 5u 5U 5U 5u 

CIS-1,3-DICHLOROPROPENE 5u 5U 5u 5u 5u 5u SU 

DIBROMOCHLOROMETHANE SU 5u 5U 5U 5u 5u 5-U 

ETHYLBENZENE 5u 

METHYLENE CHLORIDi 5u SU 3J 3J 5u 4J 3J 

STYRENE 5u 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WAR! 
SITE 4 - REMOVAL A 

VERIFICATION SAMPLING ANA1 
W-TRO6-13 W-TRO614 W-TR07-01 

10/17/96 lOll7l96 06/07/96 

6 

IINSTER 
:TlON 
tilCAL RESULTS 
W-TRO7M W-TRO7-w W-TR07-04 

Q6lO7i96 06/07l!s 06/07/96 

7 

I 

7 I 7 

W-TR07-05 

06/07/96 

7 

VOIAl ILIS w9R(gJ 

1 TETRACHLOROETHENE 5u 5u \ ----- -- --.---- - -- I 5u I I t SU I 5u I 5u I I 5U 1 
TOLUENE 5u 

TRANS-1,2-DICHLOROETHENE 5u 5U 5u 5U 5u 51J 5u 

TRANS-1,3-DICHLOROPROPENE 5lJ 5U 5u 5u 5u 5u 5u 

TRICHLOROETHENE 5U 5u 5u 5u 5U 5u 5U 

TRICHLOROFLUOROMETHANE 5u 5u 5u 5u 5u 5U 

WNYL ACETATE I 10 u I I I I I I 
VlNYL CHLORIDE 10 u 10 ll 10 u 10 u 10 u 10 u 10 u I 

1 XYLENES, TOTAL I is u I I I I I I 1 
SEMIVDIATILES &g/kg) 

1,2,4-TRICHLOROBENZENE I 330U I I I I I I 
1,2-DICHLOROBENZENE 33Ol.l 5u 5u 5U 5U 5u 5u 

l,%DICHLOROBENZENE 330 u 5u 5u 5u .5 u 5u 5U 

1 .QDICHLOROBENZENE 330 u 5u 5u 5U 5u 5u 5u 

2,4,5=TRICHLOROPHENOL SOOU 

2,4&TRICHLOROPHENOL 330 u 

2,4DICHLOROPHENOL 330 u 

2,4-DIMETHYLPHENOL 330U 

2,+DINITROPHENOL 16OOU 

2XHLORONAPHTHALENE 330U 

2-CHLOROPHENOL 330 u 

BMETHYLNAPHTHALENE 330U 330U 330 u 330 u .330 u 33ou 330 u 

P-METHYLPHENOL 330 u 

2-NITROANILINE 1600u 

SNITROPHENOL 330 u 

3,3’-DICHLOROBENZIOINE S6OU 

3-NITROANILINE 16OOU 

‘ 4,BDINITRD-2-METHYLPHENOL . 16oou , 

1 ! i 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 
SAMPLE NUMBER: W-TR613 W-TROC14 W-TR07-01 W-TR07-02 W-TRO7tN W-TR07-04 W-TR07G5 

SAMPLE DATE: lWl7/96 10/17/96 of3m7t96 QBlO7l96 0!3!07/96 oB/o7l96 08/07/96 

STATUS: 

TRENCH: 6 6 7 7 7 7 7 
FIELD DUPLICATE OF: 

SEMIVOLATILES @g&g) 

QBROMOPHENYL PHENYL ETHER 33OU 

4-CHLORO-34lETHYLPHENOL 33BU 

QCHLOROANILINE 33OU 

4-CHLOROPHENYL PHENYL ETHER 33OU 

QMETHYLPHENOL 33OU 

CNITROANILINE 1WOU 

QNITROPHEbiOL 16cmu 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHYLENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

ANTHRACENE 33BU 330 u 330 u 330 u 330 u 33OU 330 u 

BENZO(A)ANTHRACENE 33OU 33OU 33OU 210 J 330 u 330 u 330U 

BENZO(A)PYRENE 330 u 330 u 330 u 170 J 330 u 330 u 330 u 

DI-N-OClYL PHTHALATE 330 u 

DlBENZO(A,H)ANTHRACENE 33OU 33OU 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 

DIBENZOFURAN 330 u 

DIETHYL PHTHALATE 330 u 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TRO6-13 W-TRC&14 W-TRO7-01 W-TR07.02 W-TR07-03 

SAMPLE DATE: 10/17/x 10117/96 06107/96 06lO7i96 otwo7/9B 
STATUS: 

TRENCH: 6 6 7 7 7 7 
FIELD DUPLICATE OF: 

f I I 

7 

I 
SEMIVOIATILES @g/kg) 

DIMETHYL PHTHALATE 33OlJ 

FLUORANTHENE 33BU 330 u 33OU 410 33OU 330 u 33-a u 

FLUORENE 330 u 33OU 330 u 330 u 330 u 330 u 330 u 

HEXACHLOROBENZENE 33BU 

HEXACHLOROBUTADIENE 330 u 

HEXACHLOROCYCLOPENTADIENE 33BU 

HEXACHLOROETHANE 330 u 

INDENO(1,2.3-CD)PYRENE 330 u 330 u 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 

ISOPHORONE 33OU 

N-NITROSO-DI-N-PROPYUMINE 330 u 

N-NITROSODlPHENYlAMINE 330 u 

NAPHTHALENE 330 u 33OU 330 u 330 u 330 u 330 u 330 u 

PENTACHLOROPHENOL 16mu 

PHENANTHRENE 33OU 330U 33OU 260 J 33OU 330 u 330 u 

PHENOL 330 u 

PYRENE 330 u 330 u 330 u 540 330 u 330 u 330 u 

PESTlClDES/PCBs (pgikg) 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’YTICAL RESULTS 
SAMPLE NUMBER: W-TRO6-13 W-TR06-14 W-TR07-01 W-TR07-02 W-TRO7-03 W-TR07-04 W-TR07-05 
SAMPLE DATE: lWl7t96 lOll7l96 Q6lO7l96 twO7l96 06107/96 06/07/96 06lO7i96 
STATUS: 

TRENCH: 6 6 7 7 7 7 _ 7 
FIELD DUPLICATE OF: 

PESTlClMSIPCBs &/kg) 
I 

AROCLOR-1260 40.0 u 40U 40U 40U 40U 4OU 4OU 

BETA-BHC 6.0 u 

CHLORDANE 60.0 u 

DELTA-BHC 8.0 U 

DIELDRIN 16.0 U 

ENDOSULFAN I 16.0 U 

ENDOSULFAN II 16.0 U 

ENDOSULFAN SULFATE 16.O.U 

ENDRIN 16.0 U 

ENDRIN ALDEHYDE 32.0 U 

GAMMA-BHC (LINDANE) 6.0 U 

HEPTACHLOR 6.0 U 

HEPTACHLOR EPOXIDE 6.0 U 

METHOXYCHLOR 80.0 u 

TOXAPHENE 160 u 

ENERGETKX &g&g) 

2,QDINITROTOLUENE 33OlJ 

2,CDINITROTOLUENE 33OU 

NITROBENZENE 33OU 

, METws #WW) 

ALUMINUM 14200 J 

ANTIMONY 0.70 u 

ARSENIC 6.0 

BARIUM 73.6 J 

BERYLLIUM 0.67 J 

CADMIUM 0.04 u . 

CALCIUM 1330 J 

CHROMIUM 21.5 J 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VCPIFICIATIALI RAMDI Iklh AiMAl tTlPAl DCCIII TC 

/ ‘ 1 

SAMPLE NUMBER: W-TRO613 W-TRO614 W-TR07-01 W-TR07-02 W-TR074N W-TR07-04 W-TR07-05 

SAMPLE DATE: lOll7t96 lOll7l96 06/07/96 m/07/96 06/07/96 06/07/96 06/07/96 

STATUS: 

TRENCH: 6 6 7 7 7 7 7 
f IELD DUPLICATE OF: 

MEmLS om91 
A-m..- I n. 1 I I I I I I I bUDAL I I il.1 J I I I I I I 
COPPER 12.4 J I 

IRON I 19100 J I I I I I I 
LEAD 7.6 I 

MAGNESIUM I 3B6BJ I I I I I I 
MANGANESE 39oJ 

MERCURY I 0.04 u I I I I I I 
NICKEL 13.6 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

125OJ 

1.3 

0.31 UL 

340K 

THALLIUM 1.1 L 0.90 L 1.5 J 2.0 J 1.4 J 1.3 J 1.3 J 

VANADIUM 37.6 J 

ZINC 42.1 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 
FIELD DUPLICATE OF: 

w-TRO’I-11 
cwo7m 

7 

W-TR07-05 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhICAL RESULTS 
W-TR07-05AVG W-TRO7-06 W-TR07-07 W-TR0748 
08/07/96 oaiu7/95 ol31071!36 owO7M 

Excavated 
7 7 7 7 

W-TR07-09 

05/07/95 

7 

W-TR07-10 

wo7t96 

i 
VOLATILES &g/kg) 

1 ,l ,l-TRICH’ nRnF-i-“ANF I 5U I SU I 5U I 5U I 5U I 5U I 5u I 

1 ,1,2,2-TEThrwn mA’.“+LOROETHANE 5u 5u 5u 5u 5u 5u 5u 

1 .1.2-TRICHLOROETHANE SU 5u 5U 5u 5u 5u 5u 

,~I\lrT”ALIC a II !i II 5u 5u 5U c; II 5 II 

. . .- 
1 ,l-DICHLOnvc I nn,.~ 

l,l-DICHLOROETHENE 

i 9~lMp.blI nRnFTUANF 
,,a w.-..-v..--. .I..._ 

1,2-DICHLOROPROPANE 

II -- “I -- - - 

5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 
I I I I I 

! 5u ! .5 u ! 5u I 5U -1 5u ! 5u ! 5U 
_- . . . _- . . . I 

SBUTANONE I I I 10 UJ I 10 UJ 
1 I I 

r) #-#Al hOnCI”“l \,lkt”I CTUEP 1n II 10 II 10 u rn II 1n II .- - .- - cu”L”n”c I n I L “11.1 L L I I 1LI. I .- - I .- - I I 
10 UJ 

QMETHYL-2-PENTANONE 10 u 10 u 

ACETONE 10 UJ 10 UJ 
. . . .- . . 

BENZENE 

2-HEXANONE I I I 10 UJ I 

ETHYLBENZENE 3U 3U I 
&lETiifLENE CHiCRiDE 4’ 3.5 J 5u 45 35 4J 3J t 

- . . r II I 
STYRENE I I I 3U I JU I I I I 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALhlCAL RESULTS 

SAMPLE NUMBER: 

SAMPLE DATE: 

I TRENCH: I 7 
FIELD DUPLICATE OF: W-TR07JI5 

I I 10 u I 10 u I I I I 
10 u 10 u 10 u 10 u 10 u 10 u 10 u 

15 u 15 u 

330U 330 u 

5U 5u 330U 330 u SU 5U 5u 

5u 5u 330 u 330 u 5u 5u 5u 

5u SU 330 u 330 u 5u 5u 5u 

&IOU BOOU 

330 u 330 u 

I , I I I 

I I 330 u I 330 u 

I ~~ I I I 
! 
I 

! 
I 

! 

I I I 16OOU 1Mxlu I I I I 

I I I 330U I 330 u ! ! ! I 

VINYL ACETATE 
VlNYL CHLORIDE 

XYLENES, TOTAL 

SEYIVOIATILES (rancg) 
1 ,P,+TRtCHLOROBENZENE 

1 ,SDICHLOROBENZENE 
1 ,SDICHLOROBENZENE 

1 .4-DICHLOROBENZENE 

2,4,5TRICHLOROPHENOL 
2,4,&TRICHLOROPHENOL 

2,QDICHLOROPHENOL 

2.QDIMETHYLPHENOL 

2,4DlNITROPHENOL 

2-CHLORONAPHTHALENE 
I--~ ~ 1~ I 330 u I 330 u I I ‘I I 2.CHLOROPHENOL 

2-METHYLNAPHTHALENE 330 u 330U 330 u 330 u 330U 330 u 330U 

2-METHYLPHENOL 330 u 330 u 

ZNITROANILINE 15oou 15oou 

ZNITROPHENOL 330 u 330 u 

3,3-DICHLOROBENZIDINE 66oU B6OU 

INITROANILINE 16oou 15oou 

4,6DINITRO-2-METHYLPHENOL 1500 u 15oou 
\ 



CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL-ICAL RESULTS 
SAMPLE NUMBER: W-TR07-II W-TR07-05AVG W-TR0706 W-TR0747 W-TR0748 

SAMPLE DATE: wo7fw 08/07/96 ot3lo7l96 08lo7196 08to7l96 
STATUS: Excavated 

TRENCH: 7 7 7 7 7 7 7 
FIELD DUPLICATE OF: W-TRO745 

I I I 
SEMtVOtATtLES @g&g) 

4-BROMOPHENYL PHENYL ETHER 330 u 330U 

4-CHLORO3METHYLPHENOL 330U 330U 

QCHLOROANILINE 330U 330 u 
QCHLOROPHENYL PHENYL ETHER 330 u 330 u 
+METHYLPHENOL 330 u 330 u 
CNITROANILINE 1Boou lfmll 

QNITROPHENOL 1BoBu 16cnlu 

ACENAPHTHENE 33BU 330 u 330 u 330 u 330 u 330 u 330 u 
ACENAPHTHYLENE 330U 330 u 330 u 330 u 330 u 330 u 330 u 
ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330U 330U 330 u 330 u 330 u 330 u 330 u 
BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(G.H,I)PERYLENE 330 UJ 330 u 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 

BENZO(K)FLUORANTHENE 33BU 330 u 330U 330 u 330 u 330 u 330 u 
BENZOIC ACID 16oot.t 1wou 

BENZYL ALCOHOL 33BU 330 u 

BIS(2-CHLOROETHOXY)METHANE 330 u 330 u 
BlS(2CHLOROETHYL)ETHER 330 u 330 u 
BlS(2CHLOROlSOPROPYL) ETHER 330U 330 u 
BlS(2-ETHYLHEXYL)PHTHALATE 4308 330 u 
BUTYLBENZYL PHTHALATE 330 u 330 u 
CHRYSENE 330U 330t.l 330 u 330 u 330U 330 u 330 u 
DI-N-BUTYL PHTHALATE 330 u 330 u 
DI-N-OCTYL PHTHALATE 330 u 330 u 
DlBENZO(A,H)ANTHRACENE 330 UJ 33BU 330 UJ 330 UJ 330 UJ 330 UJ 330 UJ 

DIBENZOFURAN 330 u 330 u 
DIETHYL PHTHALATE 330 u 330 u 
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SAMPLE NUMBER: 
SAMPLE DATE: 

STATUS; 

TRENCH: 

FIELD DUPLICATE OF: l 

W-TRO’I-1 I 

08/07/96 

7 

W-TRO705 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TR07XSAVG W-TR07-06 W-TR0747 W-TR07-08 

66/07/96 66/07/96 06/07/96 m/67/96 

Excavated 

7 7 7 7 

W-TR07-09 W-TR07-IO 

66/67/96 66lO7l96 

7 7 

1 

SEMlVDlAlB.ES &g/kg) 

DIMETHYL PHTHALATE 336U 336 u 

FLUORANTHENE 336 u 336 u 33OU 336 u 336 u 336 u 336 u 

FLUORENE 336 u 336 u 336 ll 336 u 336U 336 u 336 u 

HEXACHLOROBENZENE 336 u 336 u 

HEXACHLOROBUTADIENE 336 u 336 u 

HEXACHLOROCYCLOPENTADIENE 336 u 336 u 

HEXACHLOROETHANE 336 u 336 u 

INDENO(l,P,SCD)PYRENE 330 UJ 336U 336 UJ 336 UJ 336 UJ 336 UJ 336 UJ 

ISOPHORONE 336 u 336 u 

N-NITROSO-DI-N-PROPYIAMINE 336 u 336 u 

N-NlTROS0DlPHENYLAMINE 330 u 330 u 

NAPHTHALENE 336U 336U 336 u 330 u 330U 330U 336 u 

PENTACHLOROPHENOL 1666u 164nL.J 

PHENANTHRENE 330 u 330U 336 u 336 u 336 u 330 u 330 u 

PHENOL 336L.l 336 u 

PYRENE 336 u 330 u 330 u 330 u 330 u 330 u 330 u 

PESTKXDESIPCBs @g/kg) 
4,CDDD 16.0 U 16.0 U 

4$-DDE 16.0 U 16.0 U 

4,4’-DDT 16.0 U 16.0 U 

ALDRIN 6.0 U 6.0 U 

ALPHA-BHC 8.0 U 6.0 U 

AROCLOR-1016 46U 46U 40.0 u 40.0 u 46U 46U 46U 

AROCLOR-1221 66U 66U 60.0 u 60.0 u 66U 66U 66U 

AROCLOR-1232 40U 40U 40.0 u 40.0 u 40U 40U 40U 

AROCLOR-1242 46U 46 40.0 u 40.0 u 46U 40U I4 J 

AROCLOR-1246 40U 40U 40.0 u 40.0 u 40U 40U 40U 

AROCLOR-1254 40U 40U 40.0 u 40.0 u 40U 4Ot.l 4OU 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

W-TROI-11 
Om7/96 

i7 

W-TRO7-05 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
W-TRO’I-OSAVG W-TRO7-06 W-TR07-07 W-TR07-08 
08/07/96 08/07/96 08/07/96 om7i96 

Excavated 
7 7 7 7 

W-TR0749 

oBm7i96 

7 

W-TR07-IO 

08107i96 

7 

AROCLOR12GO 4ou 40U I 40.0 u I 40.0 u I 40U I 40U I 40U 

BETA-BHC an II en II I 

CHLORDP”’ 

I I I U.” ” V.” ” 

nrl u 80 U 

DU 80.0 U 
1 II 4MI II 

ENERGETICS &g&g) 
2.+DINITROTOLUENE 

2,6DlNlTROTOLUENE 

NITROBENZENE 

METALS@ - - 
ALUMINUM 

ANTIMONY 

Ar-““- 

330 u 330 u 

330U 330U 

330U 330 u 

wwl 
I I I 6680 I 11900 I I I I 

0.90 L 0.58 L 

CJCNIb 0.52 L 2.6 L 

4RIUM 310 J 105 J 
-s...m . .* I.. 17 15 

81 

BtnrLwm 1.s ..- 
CADM!UM 0.05 u 0.05 u 

CALCIUM IFM I ,&all I 
I I I -NW L I Iyw L I I I 

15.1 I 26.2 I 
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SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL-ICAL RESULTS 
W-TRO’I-11 W-TR07-OSAVG W-TR074E W-TR0707 W-TRO799 

oBm7Am 08/07/98 cwo7/96 98lO7196 98707796 
Excavated 

7 7 7 7 7 

W-TRO7XE 

W-TR07-09 W-TR07-10 

08/07/96 cmo7l% 

7 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

15.1 15.6 

1.7 L 8.6 L 

17399 27700 

19.8 L 139 L 

299OL 2930 L 

2849 999 

0.04 u 0.04 u 

57.5 15.0 

1949 1809 

2.3 I.8 

0.34 0.19 u 

2588 211 B 

1.4 J 1.35 J 2.5 J 2.2 J 1.9 J 1.2 J 1.1 J 

12.9 33.2 

39.8 J 35.3 J 



SAMPLE NUMBER: 

SAMPLE DATE: 
STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

VOLATILES @g&g) 
1 ,l ,l-TRICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

1 ,I ,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

1.2-DICHLOROETHANE 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANAL’TTICAL RESULTS 
W-TRO7-12 W-TR07-I3 

oEl26l96 II II II II II 
Excavated 

7 7 

5u 

5u 

5u 

5u 

5U 

5u 

CHLOROBENZENE 5u 

CHLOROETHANE 10 u 

CHLOROFORM 5U 

CHLOROMETHANE IO u 

CIS1.2-DICHLOROETHENE 5u 

CM-1,3-DICHLOROPROPENE 5u 

DIBROMOCHLOROMETHANE 5u 

METHYLENE CHLORIDE 4B 

TETRACHLOROETHENE 5u 

TRANSI ,ZDICHLOROETHENE 5u 

TRANS-1,3-DICHLOROPROPENE 5u 

TRlCHLOROETHENE 5u 

TRICHLOROFLUOROMETHANE 5u 

VINYL CHLORIDE IO u 

SEMNOLATILES &g/kg) 

1.2-DICHLOROBENZENE I I 5U I I I I I 
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CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALYTICAL RESULTS 
SAMPLE NUMBER: W-TRO7-12 W-TROT13 
SAMPLE DATE: oal26l96 II 1’1 II II II 

STATUS: Excavated 

TRENCH: 7 7 
FIELD DUPLICATE OF: 

SEMNOLATILES @g/kg) 

1 ,SDICHLOROSENZENE 5U 

l/l-DICHLOROSENZENE 5U 

PMETHYLNAPHTHALENE 330U 

ACENAPHTHENE 330U 

ACENAPHTHYLENE 330U 

ANTHRACENE 330 u 

PYRENE I I 330 u I I I I I I 
PESllCIDESPCBs @g/kg) 

AROCLOR-lOl6 40U 

AROCLOR-1221 6OlJ 

AROCLOR-1232 40U 

AROCLOR-1242 4OU 

AROCLOR-1246 40U 

AROCLOR-1254 40U 

AROCLOR-1260 40U 

METALS mN9) 

i 
) i 



SAMPLE NUMBER: 

SAMPLE DATE: 

STATUS: 

TRENCH: 

FIELD DUPLICATE OF: 

MET&S Ms’W 

MANGANESE 

THALLIUM 

CT0 159 - NAWC WARMINSTER 
SITE 4 - REMOVAL ACTION 

VERIFICATION SAMPLING ANALWICAL RESULTS 
W-TR07-12 W-TR07-13 

II II II II .I I 

Excavated 

7 7 

-- 

3750 L I 
1.4 B 
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-. 

GLOSSARY OF DATA QUALIFIER CODES (ORGANIC) 

R ABSENCE OF COMPOUNDS): 

u= Not detected. The associated number indicates approximate sampie concentration neces 
to be detected. 

. 
(NO CODE) = Confirmed identification. 

B = Not detected substantiaiiy above the level reported in laboratory or field blanks. 

R= Unreliable result. Anrdyte may or may not be present in the sample. Supporting 
necessary to confirm result. 

N = Tentative identification. Consider present. Speciai methods may be needed to confirx 
presence or absence in future sampling efforts. 

0 OUANTITATION 
rositive results and sample quantitation limits): 

J = Anaiyte present. Reported value may not be accurate or precise. 

IL= Anaiyte present. Reported vaiue may be biased high. Actual value is expected lo&r. 

L = Analyte present. Reported value may be biased low. Actual value is expected to be hii 

UJ = Not detected, quantitation limit may be inaccurate or imprecise. 

UL= Not detected, quantitation limit is probably higher. - 

CODS 

Q= No analytical result. 

NJ = Qualitative identification questionable due to poor resolution. Prekptiveiy preser 
approximate quantity. 1 

. . . 
Ill 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

July 16, 1997 
File #: 1284-0018-97-0628 

Commanding Officer 
Northern Division 
Naval Facilities Engineering Command 
10 IndustriaI Highway, Mail Stop #82 
Lester, PA 19113 
Attn: Code 4023 (S. Lehman) 

Subject: US NAVY CONTRACT NO. 62472-94-D-0398 
DELIVERY ORDER NO. 0018 - MODIFICATION NO. 01 
NAWC WARMTNSTER, PA 
FINAL CLOSEOUT REPORT - SITE 4 REMOVAL ACTION 

Dear Mr. Lehman: 

Attached please find final revisions to the Close-Out Report for Site 4 which include a revised 
schedule of Key Completion Date$page 7) and additiona photographs from the site restoration 
task (Attachment II). Please replace and/or add these pages into the Close-Out Report submitted 
on January 30,1997 (Transmittal No. 12). 

This submittal completes deliverables under Modification No. 01. 
please call me at (215) 702-4007. 

If you have any questions, 

Sincerely, 

LA 
Carl R. Dannenberger, CHMM 
Delivery Order Manager 

CRD/pd 
Attachments 

cc: E. Beatty, ROICC 
L. Monaco, RPM 
D. Kennedy, PADEP 
D. Ostraukas, EPA 
T. Ames, CSO 
A. HoIcomb, FWENC (w/o attachments) 
J. Gorgol, FWENC (w/o attachments 
Project File 
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1.0 INTRODUCTION 

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) was contracted by the 
Northern Division, Naval Facilities Engineering Command, to provide various remed.iaI actions at 
the Naval Air Warfare Center located in, Warminster, Pennsylvania (NAWC Wanninster). This 
Close-Out Report describes the field activities performed at Site 4 during the period of June 12, 
1996 through December 23, 1996 and has been prepared to satisfy requirements of the Remedial 
Action Contract Number N62472-94-D-0398, Delivery Order No. 0018, Modification No. 01 - Site 
4 Removal Action. 

2.0 PROJECT LOCATION AND DESCRIPTION 

NAWC Warminster is located approximately 28 miles northeast of Philadelphia, primarily in 
Warminster Township, Bucks County, Pennsylvania as shown in Figure 2-l. The facility lies in a 
populated suburban area surrounded by private homes, various commercial/industrial activities, and 
a golf course. On-base areas include various buildings and other complexes connected1 by paved 
roads, runways and ramp areas, mowed fields, and a small wooden area, as shown in Figure 2-2. 
The total area of NAWC Warminster facility is approximately 840 acres. 

To date, at least eight sites on the NAWC Warminster property have been identified as sites used 
for disposal of wastes containing hazardous substances. The location of each site is shown in 
Figure 2-2. All eight sites are located within the facility boundaries and include the following: 

l Three waste bum and disposal pits (Sites I,3 and 6); 
l Two sludge disposal pit areas (Sites 2 and 7); 
l Two landfills (Sites 4 and 5): and, 
l One fire training area (Site 8). 

‘ . 

Historically, wastes at the facility were generated during aircraft maintenance and repair, pest 
control, fire fighting training, machine and plating shop operations, spray painting, and various 
materials research and testing activities. Wastes from these processes included paints, solvents, 
sludges from industrial wastewater treatment, waste oils, construction and demolition debris, office 
trash, general refuse and other forms of solid waste.’ ’ %’ - 

2.1 SITE LOCATION AND DESCRIPTION 

. . 

L 

!pa”\, 
L 

Site 4 (North Runway Landfill) is a grassy area covering 7 acres just north of the main runway 
along Kirk Road and south of Patrol Road less than 100 feet from the property boundary. The site 
is located at the approximate mid-point of the runway. The location of Site 4 is shown on Figure 2- 
2. 

cD97w97043 1 
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Figure, 2-1 
Facility Location Map 
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This site reportedly was operated from 1966 to 1970. Several trenches on the site were used to 
dispose of non-industrial solid waste, paints, waste oils, waste metals, construction debris, solvents 
and sewage treatment plant. It is not known if wastes were segregated prior to disposal or whether 
wastes were placed randomly into each trench. 
feet of Site 4. 

Several off-base residences are present within 200 

3.0 OBJECTIVES AND PROJECT SUMMARY 

The generai objective of the remediation was to remove and dispose of waste and contaminated 
soils from eight (8) trenches previously identified by the Navy’s clean contractor. Removal was 
based on target clean-up concentrations established by the Base Closure Team with post-excavation 
verification sampling compfeted by Brown & Root Environmental under contract to the Navy. The 
target clean-up concentrations are included as A~fachmcnt A. 

Remediation activities are summarized as fohows: 

0 Completed pre-mobilization sampling and analysis for waste characterization purposes via 
borings. 

l Received PADEP Form U approval in support of waste profile WMNA 303 141. 

l Installed and maintained erosion control measures. 

l Excavated trenches to required width and depth. 

l Assisted Brown & Root Environmental in post-excavation verification sampling activities. 

l Compieted folIow-up excavation as requested by Navy. 

l Transported 22,226.26 tons of non-hazardous soil/debris to GROWS Landfill for disposal. 

l Completed pre-discharge water sampling from Trenches 02 and 04. 

l Dewatered excavations, prior to backfilling, on an as-needed basis. 

l Completed additional waste characterization sampling and analysis in Trench 04. 

b l Completed waste characterization sampling and anaiysis of on-site topsoil prior to shipping 
to GROWS Landfill. 

r 

t 

-- 

l Completed backfill of all trenches with certified imported material. 

: CD97YIF)7043 4 



0 

0 

0 

l 

0 

4.0 

4.1 

4.1.1 

Completed preliminary site grading prior to demobilization for winter. Stone access road to 
remain to support delivery of topsoil in spring. 

Completed winter demobilization of equipment and materials. 

Erosion control measures will be monitored on a weekly basis until spring re-mobhiion. 

Completed perimeter air monitoring/sampling. 

Completed all Health and Safety activities in accordance with the Site Specific Health and 
Safety Plan. 

REMEDIAL ACTION 

SITE REMEDIATION 

Excavation 

After surveying and pre-mobilization waste characterization sampling was completed, excavation 
and loading of waste materials commenced with Trench 07 (SD-7) on August 5, 1996 and was 
completed at Trench 04 (SD-4) on December 18,1996. Additional waste characterization sampling 
was performed on October 16, 1996 in Trench 04 after elevated P.I.D. readings were observed 
during excavation. Four locations were sampled over a combined trench length of 110 feet. 
Analytical results indicated all waste material samples to be non-hazardous and suitable for 
disposal under the existing waste profile approval at GROWS Landfill. 

Excavation continued until such time that native soil was encountered or visual observation and 
P.I.D. readings indicated all waste was removed. Post-excavation verification sampling was then 
performed by Brown & Root Environmental. Analytical results were reviewed by Brown & Root, 
Navy and Foster Wheeler Environmental prior to backfilling. In trench areas where exceedances to 
the target clean-up levels were detected, the following procedures were followed as directed by the 
Nae. . 

l If additional contamination was located at fractured bedrock an attempt was made to scrape 
off the surface with no follow-up verification sampling required. 

-, l If additional contamination was located in soils, an additional 6-12” was removed with 
M follow-up verification sampling performed by Brown & Root Environmental. 

In general, the final excavation dimensions exceeded the pre-excavation estimates. Excavation as- 
builts are included as Attachment B. 

cD97a1197M3 5 



4.1.2 Waste Disposal 

Advanced Environmental Technicai Services (AETS) was selected as our subcontractor to provide 
transportation and disposal services for this delivery order. AETS utilized the following transporter 
and disposal facility for non-hazardous bulk materials. 

Transporter 

Waste Management of Pennsylvania, Inc. - Hauling Division 
400 Newbold Road 
Fairless Hills, PA 19030 
DOT No. 344050 
Phone: (2 15) 736-5904 

Disnosal Facility 

GROWS, Inc. 
Waste Management of Pennsylvania, Inc. 
15 13 Bordentown Road 

Monisvilie, PA 19067 
EPA ID No. PAD 000 429 589 
Phone: (215) 736-5904 

Foster Wheeler Environmental initially submitted a waste profile and Form U application for the 
disposal of an estimated 12,000 tons of non-hazardous soil/debris. PADEP approved the Form U 
application on July 19, 1996. Subsequent requests for volume increases were approved. Copies of 
the Generator’s Waste Profile Sheet, Form U Application and PADEP approvals are included as 
Attachment C. 

The total tonnage of non-hazardous soil/debris shipped from Site 4 under profiIe WMNA 303141 
was 22,226.26. The disposal facility returned all manifests directly to the NAWC Warminster 
ROICC. A Waste Profile Shipment Report is included as Attachment D. 

No other waste streams were shipped off-site during this period. 
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4.1.3 Analytical Laboratory 

The analytical laboratory contracted for waste characterization and perimeter air sample analysis 
was Laboratory Resources, Inc., Teterboro Division, 100 Hollister Road, Teterboro, New Jersey 
07608, telephone number (201) 288-3700. 

Analysis of personnel samples (Beryllium and Cadmium) was completed by S.&M. Laboratories, 
30 NobIe Street, Reading, Pennsylvania 19611, telephone number (610) 376-4595. 

4. I .4 Project Schedule 

Key completion dates in the performance of remedial actions at Site 4 are provided in the following 
table. 

I KEY COMPLETION DATES I 

I TASK I DATE I 
1 Pre-mobilization waste characterization sampling ^ - 
Mobilization 
Trench Excavation 
Backfill 

1 12 July 1996 I 

Transportation and Disposal 18 December 1996 
Site Grading 

J 
23 December 1996 

Topsoil Placement 19June1997 
Hydroseed 20 June 1997 
Maintain (Water) 10 July 1997 

4.2 SAMPLING AND ANALYSES 

Sampiing and analyses was completed in accordance with the approved Site 4 Work Plan and at the 
request of the Navy. 



4.2.1 Waste Characterization Samphng and Anaiytical Results 

The following is a summary of waste characterization sampling events. 

Sampling Event No. of me Collection Date 
Samples 

1. Site 4, Trench Waste/Soil (SD-I thru SD-7) 40 Composite 25 June-28 June 1996 
2. Site 4, Stripped Topsoil 2 1 Composite 1 23 September 1996 
3. Site 4, Trench 04 Waste/Soil (SD-4) 4 1 Composite 1 16 October 1996 

The initial forty (40) composite sampies were collected via a hollow stem auger. Continuous split 
spoon sampiing at 2-foot intervals through the fiJ1 waste profile was completed. A PADEP Form 
U Table A analysis was completed for each sample. 

Although some samples were found to contain residual contamination, no regulatory exceedances 
were detected. 

a Preliminary soil characterization test results and Final Laboratory AnaIysis Reports have been _- 
forwarded under separate cover. A sample location map for the initial sampling event and 
summaries of the laboratory analytical data results are included as Aftachment E. 

4.2.2 Confirmatory Water Samphng and Analytical Results 

Although not addressed in the Work Plan, water sampling and analysis was requested by the Navy 
to support an on-site discharge decision. Several trenches collected groundwater and storm water 
runoff after significant rainfall events. The following is a summary of sampiing conducted to 
insure contaminated water was not present in the trenches. 

Sampling Event No. of TYPe Collection Date 
Samples 

1. Site 4, Trench 02 Surface Water (SD-2) 3 Grab 10 October 1996 . 
2. Site 4, Trench 04 Surface Water (SD-4) 3 Grab 24 October 1996 
3. Site 4, Trench 04 Surface Water (SD-4) 2 Grab 31 October 1996 

Analysis included full TCL organics and TAL metals. Analytical results were generally non-detect 
although slightly eievated ieveis of inorganics (metals) were detected in water from Trench 04. 
Analytical results were reviewed by the Navy and regulatory agencies prior to an approval to 
discharge on-site. Preliminary test results and Final Laboratory Analysis Reports have been 
forwarded under separate cover. - 

4 
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4.2.3 Perimeter Air Sampling and Analytical Results 

Perimeter ambient air sampling was conducted twice per week during excavation activities at Site 4 
(North Runway Landfill) of the NAWC located in Warminster, PA. The sampling schedule 
deviated from the air monitoring plan (sampling three times per week for four weeks) because of 
the initial underestimate of the time required to remediate the site and also due to potential 
logistical problems involving turnaround time for recharged sampler batteries. CRF-004 dated 
August 6,1996 documented the selection of thallium as the metals contaminant of concern and the 
revised sampling frequency of twice per week. 

Sampling stations were located at the four cardinal directions (north, south, east and west) around 
the Site 4 Landfill. Collocated samplers were placed on the north side of the landfill as tlnis was the 
side closest to public access (Kirk Road and Munro Community Park). The meteorological station 
and precipitation gauge were sited in a level grassy area between the runway and the landfill. 

Sampling began on August 5 and generally continued through October 30 (thirteen weeks) on a 
twice per week basis. Sampling was not conducted from September 11 through September 23 and 
from October 21 through October 23 because of the lack of on-site excavation activities (air 
monitoring was not conducted during periods that only included backfilling operations since the 
backfill by definition was clean). Additional sampling was conducted on November 15 and 
November 18 during additional soil removal activities. All sampling events were 24-hours in 
duration. 

The summarized air monitoring results and the precipitation measured during each sampling event 
are presented in Attachment F. One hundred twenty five exposed ambient samples and twelve 
blanks were analyzed for total suspended particulates and thallium. No particulate matter or 
thallium was detected on any of the blanks. No thallium was detected on any of the samples 
analyzed. Detected particulate matter concentrations ranged from 6.1 to 111 .O micrograms per 
cubic meter with a mean of 33.2 micrograms per cubic meter. All detected concentrations were 
well below the Pennsylvania DEP and USEPA 24-hour particulate matter standard of 150 
micrograms per cubic meter. On-site dust control measures and a consistently high water table 
were the main contributors to the low particulate levels detected. Due to the low levels of detected 

.. particulate matter and the absence of thallium detections the on-site meteorological data were not 
needed for any off-site contaminant transport analysis and thus were not reduced from the strip 
charts. 

CD97Y1197043 9 



5.0 HEALTH AND SAFETY 

The following is a summary of Site 4 Health and Safety activities conducted at the Naval Air . 
Warfare Center, Warminster, PA. 

Task No. 1 - Pre-Mobilization SamrGne/Surveving 

On June 25, 1996, Foster Wheeler Environmental surveyed the layout of the 8 trenches to be 
excavated. When this was completed, a drill rig was mobilized and 40 soil samples were 
collected for analysis. During the course of soil sampling, real time air monitoring was 
conducted for organic vapors, oxygen, explosive atmosphere, ionizing radiation and dust. 
Personnel monitoring was conducted for beryllium and cadmium and TLD badges were worn as 
a radiation dose indicator. There were no significant events during the sampling or surveying. 
The only occurrence was an elevated P.I.D. reading from one of the soil samples. This reading 
was detected within 4’ of the sample located in Trench .No. 04. The sample number was S4- 
WCT401 and the P.I.D. reading was 575-2000 ppm as noted in Site 4 Health and Safety Log No. 
. 1. 

Task No. 2 - Mobilization 

Mobilization commenced on July 15, 1996. During mobilization, equipment and supplies were 
received and incorporated into the job such as heavy equipment, erosion control supplies, PPE, 
tools, etc. Mobilization of Site 4 occurred without incident. No air monitoring was conducted 
during this task. 

Task No. 3 - Strin Tonsoil 

Prior to excavation activities, the topsoil was stripped from within the boundaries of Site 4. 
While this task was performed, real time air monitoring was conducted for organic vapors and 
dust with no significant detection. Stripping of the topsoil occurred without incident. 

Task No. 4 - Excavation and Confirmatorv Samnling 

Excavation activities commenced on August 5, 1996. During the excavation, real time air 
monitoring was conducted for organic vapors, oxygen, explosive atmospheres, ionizing radiation 
and dust. Personnel monitoring was conducted for beryllium and cadmium ‘&d the crew wore 
TLD badges as a radiation dose indicator. Perimeter air sampling was also conducted to insure 
that off-site migration of dust/contamination was being controlled. Additional information 
regarding Perimeter Air Sampling can be found in Section 4.2.3. A summary of personnel 
sampling results can be found in Attachment G. 

i 
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Real time monitoring was conducted throughout excavation activities. Only TR-04 showed any 
significant detection on the P.I.D. On October 10, while excavating TR-04, an odor was detected 
downwind of the excavation. The odor was accompanied by elevated readings on the Pl.1.D. (4-7 
ppm). The highest P.I.D. readings of 200 ppm came from waste in the bucket. Other areas of 
TR-04 produced readings above background on the P.I.D. 

During excavation various buckets of material were screened using the P.I.D. as an indicator of 
contamination. The screening process was completed on waste that was being loaded for 
disposal and also on material that was deemed visibly clean in the trenches. Following 
excavation, verification soil samples were taken from the bottom and sidewalls of the trenches by 
Brown & Root Environmental. The P.I.D. was used to screen these samples as well. No levels 
above background were detected during verification sampling. All sampling events were 
conducted without incident. 

Task No. 5 - Backfill 

Backfill operations began following the Navy’s notification to proceed on a trench-by-trench 
basis. This activity was monitored for organic vapors and dust. The excavations were filled with 

.._ 
,F=-- 

backfill after the sidewalls were sloped to an acceptable angle of repose. All trenches were 
backfilled and the site graded without any significant air monitoring results or incident. 

In conclusion, all work on Site 4 was completed without an injury (first aid, lost time, restricted 
duty, etc.). In addition, monitoring results (real time and integrated) indicate that there were no 
exposures to personnel in exceedance of published exposure limits. 

6.0 PHOTOGRAPHIC LOG 

A photographic log recording the progress of construction is provided in Attachment H. 
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ATTACHMENT A 

SITE 4 TARGET CLEANUP CONCENTRATIONS 



TABCE 1 

TARGET CLEAN.UP CONCENTRATIONS 

t 

I I PAOEP Ill I RISK.BASEO t2ll4l ~GROUNOWATER PROTECTION t3jt41 I MINIMUM (41 

lmrjlkgi Imglkgt I tmglkfll IlllglkOt 1 
Bsnzolalanthfacenr 6 17 1.6 1.9 

6onrotbltluorenthene 6 17 4.6 4.5 

Bmwolkllluormlhrnr NA 170 46 45 

6.entol~hllprrylmr 600 NA 96000 500 

8efuo~l~pyrens 0.6 1.7 62 0.6 

Acenaphthsnr 30 76WO 630 _ 3a 

Acenaphthylena NA NA, 160 160 

Anthrecena 70 38oooo 13000 70 

Chryrrn. 600 1700 160 1lia 

Oiben~ole.hlenthrrcsne 0.6 1.7 1.4 0.6 

Fluoranthsna 44x 504w 6400 4Oc 

Fluorene 40 m4oo 630 4c 

Indenotl.2.3..cdlpyrene 6 17 13 8 

2.Methylnrphthalsne NA’ NA 140 140 

Naphthelenr 8 504w 140 a 

Phenanthrene a0 NA 850 EC 

Pytsnr 300 36Wa 4600 3oc 

Acetonr 0.03 13WOa 340 0.03 

Chlorobmtmr 10 26ooO 3.6 3.6 

Methylrne chlorlds 0.3 1700 0.46 0.3 
NA 1WOOOO Aluminum : p 3400 3400 

Antimony 30 604 6.4 5.4 

Arsenic 3 6.4 29 3 

Eeriun 6OW 6woa 1700 1700 

BDryltlum 1 2.9 63 1 

cedmlum 20 630 7.6 7.5 

catclun NA NA NA NA 

Chromium 10 6300 38 1c 

Cobelt NA 7eow 202) 201 

copper 100 604W 120 lot 

IfOil NA 38OWa 1010 iota 
Loed 200 NA 1.4 1.4 

M~QnD#lun NA NA NA NA 

Manpmrtr 4w 2Sim 77 17 

Morculy ppypp.-- 20 360 2.1 2.1 

Nickd 200 26000 130 130 

Potersium NA NA NA NA 

Selanlum 60 6300 6.2 6.2 

Sihrer , 400 8300 31 31 

Sodium NA NA NA NA 

Thrltiwn 6 101 2.9 2.9 

Vanrdlum NA 8600 6200 6200 

Zinc I loo0 38OWO 14000. 1000 

FOO?NOiES: 
(11 Velure prerented me from thr Yechnlcrl Men&ml, Penneykenie’e Lend Racycling. R~vlron 1 lo Appendix 82 

\^jrcLG,- f- (I+-+ ~~i;;~Gi\fiYZhb.\ 

tStet.wido Human He&h Strnderde for Soll~l,’ 4126138. 
(21 USEPA Realon Ill Rirk-Besod Concentretlon Teblr, Jenuery-June 1996. 

‘Aquatic Fete Procese Data for Organic 
Te& a’, (si,\ MWd~rci n&4 

131 Thrrr rrlorencbr: ‘Soil Screening Guldencr: User’e Guldr’, April 1996. 

EcjeLk' 141a 

P~iorlty PoIIutenteg , USEPA, 1982 end lho . Drlnklng Weter Regulatlonr end Health Advirorlrr’. February 1996 
were uted to obtrln Qroundwrtrr protrctlon velue~. 

I 141 Valuer were prrrentrd with two rlpnlllcent figurre. 



ATTACHMENT B 

EXCAVATION AS-BUILTS 
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AITACHMENT C 

GENERATOR’S WASTE PROFILE SHEET 
PADEP FORM U APPLICATION 

PADEP FORM U APPROVAL 



GENERATOR’S WASTE PROFILE SHEET 
PLEASE PRIM IN INK OR TYPE 

I 

waste Profile Sheet Code 

WMI’JA 30314:! 
lis form is.to be used to comply with the requirements of a waste agreement. 

‘jTRUCTIONS FOR COMy&yNG Tl$lS FORM ARE AmACHED . . . 
mdad4reaa.ForCahctor Uu.Oniy) . . . . . . .G.!’ i: . . . . . . . ...*; . ..I ._. ,.. . . . .., ~Dec!s& :E&i~~tion. Datys,.. M .I . :(--II 

ntractor Sales Re’i#: ” Service Agr. Renewal Date: 1111 

WASTE GENERATOR INFORMATION 
Generator Name: Naval Air Warfare Center, Aircraft Division - Warm@J&,,,e: 9999 
Facility Address (site of waste generation): Street Road & Jacksonville Road 
Generator City, State/Province: Warmlnster 5. Zip/Postal Code: 18974 
‘Generator USEPAfFederat IO #: PA6170024545 7. state/~rovince IO #: N/A 

Technical Contact: Frank Kurdziel (mail stoD 14) 9. Phone: ( 215) 441-7118 
WASTE STREAM INFORMATiON (See instructions1 \--~ 
Name of Waste: Solid waste/contaminated soil 
Process Generating Waste: Site clean LID of on site waste diSDOSa1 
Annual Amount/Units: 8,000 cy (12,000 tons) 4. Type Aa Type6 Cl 
Special Handling Instructions/Supplemental Information: None 

Incidental Waste Types and Amounts: None 

TRANSPORTATION INFORMATION 

& &lethod of Shipment: 0 Bulk Liquid 0 Bulk Sludge a Bulk Solid 0 Drum/Box 0 Other- 
,elpplemental Shipping Information: 

Is this a DOT hazardous material? a No 17 Yes (if yes, complete 4,5 & 6) 4. Hazard Class/ID #: N/A 

Reportable Quantity/Units (lb/kg): N/A 6. Shipping Name: N/A 

‘ECHNICAL MANAGER DECISION (Check One) q APPROVED 0 DISAPPROVED 0 Check if additional information is attached 
If Disapproved, Explain: 
If Approved, Continue. 
nanagement Method(s) 

Precautions, Conditions, or. 
- .imitations on Approval: 

‘.- ior Type A Wastes, Laboratory Analysis of a Representative Sample Was: 
If waived, explain why: 

0 Waived q Attached 

List Non-WMI Facility that is Approved to Manage this Waste: Date: 
. . “ech. Mgr. Signature: Name (Print): Date: - 

u .lANAGEMENT FACILITY INFORMATfON / DECISION 
Proposed Management Facility: 
?oposed Intermediate Transfer Facility: 3. Transporter: 

agement Facility Gen. Mgr. Decision (Check One) 0 APPROVED 0 DISAPPROVED 
L ,isapproved, Explain: 

If Approved,.List . . . 
s ‘recautions, Conditions, or 

! 

b imitations on Approvai: 
General Mgr. Signature: Name (Print): Date: - 

* Turn Paqe and Complete Side 2 (If Tvpe 6 Special Waste, onlv complete Part J of Side 2) < 

f .4lI’? 



GENERATOR’S WASTE PROFILE SHEET 
PLEASE PRINT IN INK OR TYqE 

C 

F. PHYSICAL CHARACTERISTICS OF WASTE (See Instructions) 

1. Color 2. Does the waste have 3. Physical State @ 70’F/21°C: 4. Layers 5. Specifc Gravity 6. Free Liquids: 

Varies a strong incidental odor? a Solid q Semi-Solid a Multi-layered 
El%40 U Yes; if so. q Powder 

q Yes ~NO 
I7 Liquid 
q Other: 

Cl Wayered Range VOIW 
describe: a Single Phased >l .O- N/A4 

7. pli: cl52 q > 2-4 04-7 cl 7 u7-10 cl lo- c12.5 0112.5 aRange 5.05 ONhO 8.25 

8. Flash Point: q None n <140°F/60% •l 140 - 199”F/60 - 93“C 0 12000F/93°C BClosed Cup Cl Open Cup 

3. CHEMICAL COMPOSITION RANGE (MIN-MAX) 

I. See Attachment 1 - % 
Analytical Data Results 

2. Does the waste contain any of the following? 
"lo (provide concentration if known): 

% NO or LESS THAN or -ACTUAL 

% PC& u u<SOppm ND - 42 mm 
% Cyanides U Ue30ppm ND - lo6 ppm 

- % Sulfides U CI< 8OO ppmND - 92 ppm 

% 
0 to 

ND = Non-detect 

y& 
rs 

Total: % 
'lease note: Unless a-alyticai results are attached. the chemical composition identification should include. at a minimum, Arsenic, Bariun., 

Cadmium, Chromium. Lead, Mercury.‘Selenium, Silver, Pesticides. Herbicides, and any other TCLP constituents that may be 

prese:lI irl :he V.~E:C ihe total csmposilion must be greater than or equal to 100%. (0061% = 1 ppm or 1 mg/t) 

A. Indicate method used to determine composition (if provided): g% TCLP u Total u Other: 

I. 

1. 

4. 

REPRESENTATIVE SAMPLE CERTIFICATION 

Print Samplers Name: James Ruffing 2. Sample Date: June 25 to 28, 1996 

Sampler’s Title: f!hp&st. 

Sampler’s Employer (if other than Generator): Foster Wheeler Environmental Corporation 
The sampler’s signalure certifies that any sample submitted is repr:sentative of the waste described above pursuant to 40 CFR 261.20(c) or 

. r 
-equivalent rules. 

5. Sampler’s Signature 

L SAMPLING SOURCE (e.g., Drum, Lagoon, Pit, Pond, Tank, Vat) Wad-P T-1 P) 

. GENERATOR CEQZfFICATiON // / 

ay signing this profile sheet, the Generator certifies: 
‘1. 
.T a . 

23 
4. 

i--a 

. 

This waste is not a “Hazardous Waste” as defined by USEPA or Canadian Federal regulation and/or the state/province. 
This waste does not contain regulated radioactive materials or regulated concentrations of PCB’s (Polychiorinated Biphenyls). 
The unshaded portions of this sheet and the attachments contain true and accurate descriptions of the waste material. All relevant informa- 
tion regarding known or suspected hazards in the possession of the Generator has been disclosed. 
The Generator has read and understands the Contractor’s Definition of Special Waste included in Part 6.6. of the attached instructions form. 
All types and amounts of special wastes provided in incidental amounts have been identified in section B.6. of this form. 
The analytical data presented herein or attached hereto were derived from testing a representative sample taken in accordance M 

,- 

40 CFR 261.20(c) or equivalent rules. 
If any changes occur in the character of the waste, the Genezr shall notify the ConJactor prior to providing the waste tq the Contrac!or. 
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COMMONWfALTH OF PENNSYLVANIA 
OEPARTMEWT OF ENVIRONMEMTAL RESOURCES 

6URtAU OF WASTE MANAGEMENT 

FORM U 

REQUEST TO PROCESSw;OT;lSPOSE OF RESIDUAL 
. 

SEE INSTRUCTlONS BEFORE COMPLE77NG THIS FOR’M, In addition to this form, submit Form A. 

I. GENERAL INFORMATION (must be com@leted by facility operator) 

A. 

8. 

Processing or Dirporal Facility . . . 

1. Name of facility G.R.O.W.S., Inc. 

Address 1000 h’ew Ford Mill Road NxrisviIle, PA Zip: 19067 

Municipality Falls Township County Bucks 

2. Solid yGy6Trrnit numb-w(s) for processing or disposal facility to be utilizd 

3. Facility contact person 

Name Amy .Xeacock Title Laboratory :!lanager 

Telephone Number 215/736- 947s 

Generator of the Waste . 

1. Name of company Naval Air Warfare Center, Aircraft Division - Warminste 

Mailing address Street Road & Jacksonville Road tip: 18974 

Location of site if different 
from mailing address N/A 

Municipality Warminster County Bucks 

2. If a subsidiary, name of parent co. US Navy 

3. Identification number PIA 161117 101 0[2( 415 14151 1 

4. Company contact person 

Name Frank Kurdziel (mail stop 14) Title Environmental Engineer /(- 

Telephone Number (215 1 441-7118 



COMMONWEALTH OF PLNNSYLVAHIA 
OEPARTMEHT OF EHVIRO+dMLHTAL RESOURCES 

8URtAU OF WASTE MANACLMENT 

FORM U 
1 920 

I REQUEST TO PROCESSOOT;ISPOSE OF RESIDUAL 

SEE /NSl’??UCl7OlVS BEFORE COMPLETlNG MIS FORM, In addition to this form, submit Form A. 

1. GENERAL INFORMATION (must be completed by facility operator) 

A. Processing or Disposal Facility 

1. 

2. 

3. 

-. : .:.. . . . . ..- -..- . . 

Name of facility 'Nlytown Resource Recovery Facility 

Address 200 Bordentown Road, Tullytown, PA Zip: 19007 

Municipality Borough Of TUUytOWTI County Bucks 

Solid w 
lOd94 

ste permit number(s) for processing or disposal facility to be utilized 

Facility contact person 

Name Amy Meacock Title Laboratory Manager -' 

Telephone Number 215/736- 9475 

6. Generator of the Waste . 

1. Name of company Naval Air Warfare Center, Aircraft Division - Warminstc 

Mailing address Street Road & Jacksonville Road Zip: 18974 

Locationof site if different 
from mailing address . N/A 

Municipality Warminster County Bucks 

2. If a subsidiary, name of parent co. US Navy 
-- 

3. Identification number PI At 611171 0101 2141514 151 1 

4. Company contact person .- 

Name Frank Kurdziel (mail stop 14) Title Environmental Engineer 

Telephone Number c215) 441-7118 

Page 1 of 5 



July 11.1996 

wane code FORM U 

920 

II. WASTE OESCRIPllON (Must be completed by generator) 

; . . 
5 

A. General Properties 

1. pH range 5 -05 to 8 -25 (based on analyses or knowl~ge) 

2. Physical state: 

a. (J liquid waste (EPA Method 9095) 
, b. Q sqlid (EPAMethod 9095) 
c. 0 gas(ambienttemperature’and pressure)’ . ‘* -*. ’ . * a ’ . - ’ ’ - 

. 
3. Physical appearance: 

color Varies 

Number of solid or liquid phases or separation Three Solid layers 

Describe each phase of separation. 
A. Layers 1 and 3 consist of contaminated soil 
B..Layer 2 is a mixture of contaminated soil and non-hazardous 

solid waste. 

4. 

s. 

6. 

7. 

Maximum volume of waste to be shipped to processing or disposal facility on a monthly 
basis: 

8,000 (one time) (cubic vards)gallons, poun;fr,.or tons (circle one) 

Processing or disposal frequency: N/A times per year; &ne time 

Current volume of waste to be shipped to processing or disposal facility: 8,000 
(cubic yards) gallons, pounds, or tons (circle one) - 

Is the waste a hazardous waste as defined in 25 Pa. Code 261 and/or 40 CFR 261 

q Yes s No 

a. If yes, is the hazardous waste generated by a conditionally exempt small 
quantity generator asdefined in 40 CFR 261.5? 0 Yes a No N/A 

b. If yes, list the approp.riate hazardous waste number (5): N/A 

C. 

.- 

If yes, describe the hazardouswaste. N/A 

a. 

9. 

Has the waste been delisted as a hazardous waste by OER? (-J Yes 0 No ~,a N/A. 

a. Has the waste been accepted for disposal/processing at another Pennsylvania 
facility? 0 Yes g No 

b. If yes, list the facility ID number(s). 

Pdae 2 nf C 



10. a. 

. b. if yes, list the facility IO number(s). 100148 & 101494 

F a&y 1.0 Yur 
-- 

10014! 
FORM U 

c- 

103.494 

Has an application for dirposallproccssing of the waste at another Pennsylvania 
facility been submitted? @Yes a No 

. 8. Chemical Analysis - Please attach the following: 

1. The results of a detailed physical and chemical characterization of the waste and it, 
leachate, as dexribcd in the instructions. 

See Atjtachqent 1. ~. -.Ana&ypa~ D+a.RewVs . _ . 
2. A description of the waste sampling method, in accordance with the waste sampling 

‘planar required in 5271.611(a)(3) or 5287.132(a)(3). 
See Attachment 2 - Work Plan 

3. Provide a detailed explanation rupponing UM of generator knowledge in lieu of actual 
chemical analysis, if applicable. 

N/A 
C. Process Description and Schematic -P/ease aftach the following: 

. -. 

1. A detailed dexription of the manufacturing andJor pollution control processes 
producing the waste, as specified in the instructions. 

- 

see Attachment 3 - Background Summary 
2. A schematic of the manufacturing and/or pollution control processes producing the 

waste, as specified in the instructions. 
See Above 

3. The substantiation for a confidentiality claim, as described in the instructions, if pon;ons 
of the information you ha& submitted are confidential. 

N/A 
. . 

III. EVALUATlON WITH WASTE ANALYSIS AN0 CtASSlflCATlON PLAN (must be completed by facility 
operator) TEIS APPLICATION SATISFIES THE REQUIREMENTS OF THE FORM R 

MAJOR PERHIT AMENDMENT ISSUED 12/2?/!?3. 
IV. PROPOSE0 PROCESSING, STORAGE, ANOlOR OlSPOSAl MEW00 (must & completed by facility 

operator. Use additional sheets if necessary. Check box marked WA’ if not applicable.) 

. 
A. Proposed Processing method - Q N/A 

8. Proposed Storage Method and Length of Storage - [x1 N/A 

C. Proposed Disposal Method - a N/A 

Co-disposal with Municipal and Residual Solid Waste Material 
on Double-lined Areas of the Landfill, 



OJtJ PrtpartdAtvktd 

FORM U 

V. SOURCE REDUCTION STRATEGY (Form 2SR must be completed by generator and attached to this 
appiication unless waived in the instructions to that form) 

See VI-A. 
VI. ALTERNATIVE TO PROPOSED PROCESSING AND/OR OISPOSAL METXOOS @IUS$ be provided by 

generator. Use additional sheets, if necessary.) 

A. . What other processicg, di>posal, recycl,i.ng,-reuse, ?r rec!amationme.th+s ian be used? . 
eriefly describe dlternatives to y&r proposal:‘. 

. 

None, as directed by Action Memorandum the contaminated sof.ls and 
burried waste will be disposed of without treatment at a municipal 
waste landfill.. 

0. Why was the processing and/or disposal method in Section IV chosen? 

See VI-A. 

WI. CERTIFICATION OF DOCUMENTS BY GENERATOR 

I certify under penalty of law that (‘have personally examined and am familiar with the information 
submitted in this and all attached documents, and that based upon my inquiry of those individuals 
immediately responsible for obtaining the informaiion, I believe that the submitted information is true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 

information, including the possibility of fine and imprisonment. 

Name of Responsible 
Official 

. 

Taken, sworn, and rubxribed before me, this 



FORM U 

v. SOURCE REOUaON STRATEGY (Form 2SR must be completed by generator and attached to this 
application unless waived in the instructions to that form) 

See VI-A. 
VI. ALTERNATIVE TO PROPOSED PROCESSlNC AND/OR DISPOSAL METHOOS (must be provided by 

generator. Use additional sheets, if necessary.) 

.A. - . . . -. What-other processjng, disposal, recycling, reuse, or recfamation.methods can be used? .* ; 
Rrtefly describe alternatives to your proposal. 

None, as directed by Action Memorandum the contaminated soils and 
hurried waste will be disposed of without treatment at a municipal 
waste landfill. 

8. Why was the processing and/or disposal method in Section IV chosen? 

See VI-A. 

Vll. CERTlFfCATiON OF OOCIJMENTS BY GENERATOR 
-- 

I certify under penalty of law that I have personally examined and am familiar with the information 
submitted in this and all attached documents, and that based upon my inquiry of thos.e*individuals 
immediately responsible for obtaining the information, I believe that the submitted information is true, 
accurate, and complete. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment. 

/’ 
Name of Responsible 
Official 

Signature Oate fi Ji..H,,l 

Taken, sworn, and subscribed before me, this 

0 Notary ’ 
Seal 



Waste Management of Pennsylvania, Inc. 
1000 New ford Mill Road 
Morrisvillc. Pennsylvania 19067 

,.,-w 21 S/736-9400 

ECB CERTIFICATION 

Waste 

1, j%wKi la.xD~GL 3-k (customer representative) eertif$ to Tullytovn Resdurce 
Recovery Facility (WM Facility) that within my company I would have 
knowledge concerning the accuracy of the following representations and that the following 
representations are correct to the best of my knowledge. 

CHECK THIS SECTION if customer has “historic” contamination, and cannot 
attrrbute the contamination to any particuIar source: 

(1) I am unable to locate any records which indicate that a spill of PCBs rxcurred 
subsequent to February 17,1978 which couId have contaminated the material 
accompanying this certification. 

(2) Any poiychlorinated biphenyis (PCBs) detected in the material accompanying 
this certification resulted from a spill of PCBs that occurred prior to February 
17, 1978. 

CHECK THIS SECTION when spill occurred after February 17, 1978 and the 
customer has records or knowledge that the contaminant source has concentrations 
below 50 ppm. You should also have any pertinent sampling data attached to this 
certification: 

cl The materials accompanying this certification have a concentration of 
polychlorinated biphenyk (PCBs) below 50 ppm. 

0 The source.of the PCB contamination was sampled and found to have a PCB 
concentration below 50 ppm, and was the result of a spiil which occurred on 

c or about (date). 

Naval Air Warfare Center 
Aircraft Division - Warminster 

Company Name - 



Was& Management of Pennsylvania. Inc. 
1000 New Ford Mill Road 
Morrisville. Pennsylvania 19067 
215/736-9400 

PCB CERTIFICATION 

I, jq?Rh)jL T FLumaa a. (customer representative) certify to. 
G.R.O.W.S., Inc. (WM Facility) that wit.hin my company I would have 
knowledge concerning the accuracy of the following r-l -1: -“~a 
representations are correct to the best of my knowledg<:. 

.%.entations and that the foflotig 

a/ CHECK THIS SECTION if customer has “historic” contamination, and cannot 
attrr%ute the contamination to any particular source: 

(1) I am unable to locate any records which indicate that a spill of PCBs occurred 
subsequent to February 17.1978 which couId have contaminated the material 
accompanying this certification. 

(2) Any polychiorinated biphenyk (PCBs) detected in the material accompanying 
this certification resulted from a spill of PCBs that occurred prior to February 
17, 1978. 

CHECK THIS SECTION when spill occurred after February 17, 1978 and the 
customer has records or knowledge that the contaminant source has concentrations 
below 50 ppm. You should also have any pertinent sampling data attached to this 
certification: 

cl The materials accompanying this certification have a concentration of 
polychIorinated biphenyls (PCBs) below 50 ppm. 

a The source.of the PCB contamination was sampled and found to have a PCB 
concentration below 50 ppm, and was the result of a spill which occurred on 

(date). 

Naval Air Warfare Center 
Aircraft Division - Warminster 

Company Name 

-- 

L 



4~7-gy~j @j:33~# FROM WASTE MANAGEMENT PA. TO 7024045 POO3/003 
,.. . . '. I 

1) IS!54 W’fE Wfj’/ECP ~8&MNJJ26143 P. 003 

?enn$m ‘a Oeputment of EbWonrnentai -oft 1c 
4c Paric@ suite 6010 

55s North IJane 
Cwhohocken,PA WZ8 

July 19.1996 

61o-aa=6212 
Rix m-832=6143 

Rt: Tullytmm IandFU 
Form W application 
July 19,1996 
No. T-0320 
Naval Air Wad&e Center 



ID:736-9570 OCT 11’96 lo:06 No.001 P.02 ;ROWS LRB 

Lee Park, Suit0 6010 
555 North &me 

Conohohocken, PA 19428 
Sept,e&r 19.1996 

Southcast Kegional CMfice 610432-6212 
Fax 610-832.6143 

Mr. Donald Demkovitz 
Technical Services Manager 
Geological Rcciamation Operations and 

Waste Systems, Inc. 
1000 New Ford Mill Road 
Morrisvillc, PA 19067 

i 

Re: GROWS Landfill 
Form U, Request for volume increase 
September 13,1996 
No. G-0756 
Navai Air Warfare Center .-- 

Dear Mr. Demkovitz: 

The Department’s Waste Management Program has reviewed your request for a volume incrcax 
from 12000 tons to 19500 tons of contaminated soil and debris generated by the Naval Air Warfarc , 
Center located in Warminster Township, Bucks County. Your request is approved pursuant to your 
approved Waste Analysis Plan and permit conditions. 

if you have any questions concerning this matter, please feet free to contact Roger Savage, 
Environmental Chemist, at the above number. 

Sinccrdy, 

2 j-j...-..-’ 

Lawrence H. Lunsk 
Facilities Manager 
Waste Management Program 

CC: R. France 
R. Savage 
Re 30 (DF3263-4 

.-1 



;ROWS LRB ID:736-9570 JAN 17'97 11:18 No.004 P.01 

post4V Fax Note 7871 -/-j>pJ pu$l8? ) 

I, -22’96tTUE) 15:37 WASTE NMT/ECP par; - C/jJ2s 
F-4 cam ca 

Bhwmr rlmw* 

%08# lw~ 

Pennsylvania Deg ’ .- . . vrwubnt 
Lm hrk alea 6010 

535 Nat!l LB&e 
C-Who@U, PA 19425 l _ 

ocww 23,!994 

6~0~8324212 
Par 610432.6143 



fD:215-533-6799 NOU 25’96 II:33 No,003 P.03 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETASL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED 

Y 

751721 18203 08/05/96 0.00 14.50 
751723 18206, 08/05/96 0.00 13.55 
751724 18205 08/05/96. 0.00 16.12 
751725 18204 08/05/96 0.00 12.62 
751726 18207 08/05/96 0.00 15.95 
751728 18212 08/05/96 0.00 19.69 
751739 18208 08/05/96 0.00 22.15 
751744 18211 08/05/96 0.00 21.00 
751760 18210 08/05/96 0.00 18.19 --. 
751866 18209 08/05/96 0.00 22.03 
751876 18220 08/05/96 0.00 19.05 
751878 18221 08/05/96 0.00 24.92 
751889 18223 08/05/96 0.00 23.72 
751890 18222 08/05/96 0.00 24.98 ' 
751897 18224 08/05/96 0.00 20.47 
751908 18225 08/05/96 0.00 21.88 
751911 18226 08/05/96 0.00 19.27 
752051 18323 08/06/96 0.00 19.99 
752058 18324 08/06/96 0.00 21.42 
752073 18325 08/06/96 0.00 21.04 
752084 18227 08/06/96 0.00 20.84 
752095 18326 .08/06/96 0.00 17.62 
752113 18327 08/06/96 0.00 20.40 
752120 18228 08/06/96 0.00 23.58 
752123 18229 08/06/96 0.00 24.68 
752198 18328 08/06/96 0.00 28.61 
752213 18329 08/06/96 0.00 21.00 
752224 18230 08/06/96 0.00 20.02 
752243 18232 08/06/96 0.00 21.25 
752254 18231 08/06/96 0.00 26.75 
752257 18330 08/06/96 0.00 23.02 
752259 18331 08/06/96 0.00 23.58 
'752354 18332 08/06/96 0.00 23.79 
752356 18333 08/06/96 0.00 25.12 
752358 18233 08/06/96 0.00 27.58 
752388 18234 08/06/96 0.00 21.68 
752391 18235 08/06/96 0.00 18.07 
752401 18236 08/06/96 0.00 22.45 
752404 18237 08/06/96 0.00 19.05 
752405 18238 08/06/96 0.00 22.61 
752619 18240 08/07/96 0.00 26.97 
752622 18241 08/07/96 0.00 29.34 
752623 18239 08/07/96 0.00 23.97 
752637 18247 08/07/96 0.00 21.43 

SOIL 

01/17/g: 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
752646 18246 08/07/96 0.00 26.89 
752647 18248 08/07/96 0.00 16.89 
752651 18245 08/07/96 0.00 26.69 
752652 18249 08/07/96 0.00 26.09 
752787 18250 08/07/96 0.00 19.34 
752793 18251 08/07/96 0.00 18.14 
752801 18252 08/07/96 0.00 16.11 
752803 18253 08/07/96 0.00 18.42 
752808 18254 08/07/96 0.00 18.57 
752811 18255 08/07/96 0.00 16.31 
752822 18256 08/07/96 0.00 18.51 
752834 18257 08/07/96 0.00 17.57 
752849 18258 08/07/96 0.00 13.91 
752891 18259 08/07/96 0.00 21.37 
752911 18260 08/07/96 0.00 21.29 
752913 24971 08/07/96 0.00 24.14 
752914 24972 08/07/96 0.00 24.06 
752917 24973 08/07/96 0.00 19.01 
752920 24974 08/07/96 0.00 18.28 
752928 24975 08/07/96 0.00 20.38 
752929 24976 08/07/96 0.00 14.78 
752933 24977 08/07/96 0.00 21.62 
753070 24978 08/08/96 0.00 24.49 
753072 24979 08/08/96 0.00 19.77 
753077 24980 08/08/96 0.00 21.77 
753078 24981 08/08/96 0.00 19.38 
753095 24982 08/08/96 0.00 22.31 
753118 24984 08/08/96 0.00 21.27 
753121 24985 08/08/96 0.00 15.33 
753124 24983 08/08/96 0.00 21.08 
753185 24987 08/08/96 0.00 20.90 
753188 24988 08/08/96 0.00 19.53 
753209 24991 08/08/96 0.00 17.90 
753210 24989 08/08/96 0.00 20.28 
753218 24992 08/08/96 0.00 13.98 
753224 24990 08/08/96 0.00 24.54 
753234 24993 08/08/96 0.00 17.95 
753235 24994 08/08/96 0.00 14.69 
753319 24995 08/08/96 0.00 17.32 
753320 2499.8 08/08/96 0.00 17.28 
753333 24999 08/08/96 0.00 15.53 
753336 25000 08/08/96 0.00 23.16 
753365 18512 08/08/96 0.00 15.22 
753366 18511 08/08/96 0.00 15.41 

TONS 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
753367 
753369 
753372 
753375 
753376 
753380 
753382 
754102 
754104 
754105 
754110 
754111 
754115 
754119 
754120 
754121 
754126 
754133 
754134 
754179 
754180 
754181 
754202 
754212 
754217 
754219 
754220 
754221 
754222 
754224 
754228 
754309 
754310 
754311 
754312 
754329 

, 754331 
754332 
754334 

; 754356 
754357 

z pslr, 754358 i 
: 754359 

754859 

18513 08/08/96 0.00 14.40 
18514 08/08/96 0.00 19.29 
18515 08/08/96 0.00 18.24 
18518 08/08/96 0.00 17.98 
18517 08/08/96 0.00 18.12 
18516 08/08/96 0.00 18.12 
18519 08/08/96 0.00 20.28 
18269 08/12/96 0.00 19.14 
18270 08/12/96 0.00 21.84 
18271 08/12/96 0.00 18.83 
18272 08/12/96 0.00 19.74 
18273 08/12/96 0.00 17.32 
18274 08/12/96 0.00 17.22 
18275 08/12/96 0.00 16.63 
18276 08/12/96 0.00 15.48 
I.8278 08/12/96 0.00 17.62 
18290 08/12/96 0.00 17.19 
18277 08/12/96 0.00 16.05 
18285 08/12/96 0.00 17.29 
18289 08/12/96 0.00 15.22 
18286 08/12/96 0.00 18.66 
18288 08/12/96 0.00 18.08 
18297 08/12/96 0.00 17.69 
18291 08/12/96 0.00 18.61 
18292 08/12/96 0.00 16.36 
18293 08/12/96 0.00 18.81 
18297 08/12/96 0.00 17.76 
18287 08/12/96 0.00 19.73 
18294 08/12/96 0.00 20.40 
18295 08/12/96 0.00 20.23 
18501 08/12/96 0.00 21.32 
18505 08/12/96 0.00 21.04 
18503 08/12/96 0.00 23.39 
18504 08/12/96 0.00 22.37 
18502 08/12/96 0.00 23.98 
18506 08/12/96 0.00 16.81 
18510 08/12/96 0.00 21.55 
18509 08/12/96 0.00 
18507 08/12/96 

22.73. 
0.00 23.03 

18508 08/12/96 0.00 17.90 
18520 08/12/96 0.00 24.34 
18522 08/12/96 0.00 21.87 
18521 08/12/96 0.00 22.64 
18306 08/14/96 0.00 15.43 

TONS 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
754860 
754861 
754869 
754874 
754878 
754885 
754897 
754902 
754905 
754906 
754918 
754986 
754988 
754991 
755003 
755007 
755046 
755051 
755055 
755059 
755063 
755064 
755065 
755224 
755233 
755237 
755239 
755243 
755256 
755267 
755269 
755272 
755279 
755288 
755292 
755306 
755376 
755378 
755384 

.a 755395 
755400 
755401 
755411 
755412 

18304 08/14/96 0.00 
18305 08/14/96 0.00 
18307 08/14/96 0.00 
18308 08/14/96 0.00 
18309 08/14/96 0.00 
18310 08/14/96 0.00 
18312 08/14/96 0.00 
18311 08/14/96 0.00 
18313 08/14/96 0.00 
18318 08/14/96 0.00 
18317 08/14/96 0.00 
18316 08/14/96 0.00 
18315 08/14/96 0.00 
18314 08/14/96 0.00 
18465 08/14/96 0.00 
18466 08/14/96 0.00 
18467 08/14/96 0.00 
18468 08/14/96 0.00 
18469 08/14/96 0.00 
18471 08/14/96 0.00 
18470 08/14/96 0.00 
18473 08/14/96 0.00 
18472 08/14/96 0.00 
18474 08/15/96 0.00 
18475 08/15/96 0.00 
18476 08/15/96 0.00 
18477 08/15/96 0.00 
18478 08/15/96 0.00 
18481 08/15/96 0.00 
18480 08/15/96 0.00 
18482 08/15/96 0.00 
18483 08/15/96 0.00 
18484 08/15/96 0.00 
18485 08/15/96 0.00 
18486 08/15/96 0.00 
18479 08/X/96 0.00 
18487 08/E/96 0.00 
18488 08/X/96 0.00 
18489 08/15/96 0.00 
18490 08/X/96 0.00 
18491 08/X/96 0.00 
18492 08/U/96 0.00 
18494 08/15/96 0.00 
18493 08/E/96 0.00 

TONS 

16.31 
14.22 
15.97 
13.46 
16.08 
12.01 
19.38 
20.53 
19.38 
18.38 
18.76 
17.48 
19.86 
22.71 
20.93 
19.88 _- 
20.76 
16.71 
14.41 
16.93 
15.54 
22.07 
19.01 
21.84 
17.60 
11.48 
17.23 
20.46 
17.49 
17.52 
22.21 
19.90 
20.68 
20.91 
21.40 
21.38 
22.86 
20.79 
21.48 
25.64 
25.03 
24.61 
20.66 
18.52 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
755417 18495 08/15/96 0.00 21.98 
755418 18496 08/15/96 0.00 23.92 
755423 18497 08/15/96 0.00 24.24 
755433 18500 08/15/96 0.00 22.88 
755495 18499 08/15/96 0 .oo 22.78 
755499 184498 08/15/96 0.00 19.89 
755502 18523 08/15/96 0.00 22.32 
755504 18524 08/15/96 0.00 18.92 
755512 18525 08/15/96 0.00 21.69 
755516 18526 08/15/96 0.00 16.90 
755529 18527 08/15/96 0.00 18.55 
755535 18528 08/15/96 0.00 18.86 
755536 18529 08/15/96 0.00 20.88 
755538 18530 08/15/96 0.00 20.89 
755542 18531 08/15/96 0.00 19.47 
755546 18532 08/15/96' 0.00 22.46 
755548 18533 08/15/96 0.00 21.19 
756236 18535 08/19/96 0.00 16.47 
756240 18537 08/19/96 0.00 16.72 
756241 18536 08/19/96 0.00 15.49 
756242 18538 08/19/96 0.00 14.68 
756250 18539 08/19/96 0.00 15.27 
756253 18541 08/19/96 0.00 16.78 
756255 18540 08/19/96 0.00 16.22 
756258 18534 08/19/96 0.00 19.87 
756275 18542 08/19/96 0.00 17.27 
756280 18543 08/19/96 0.00 16.47 
756285 18545 08/19/96 0.00 18.09 
756287 18544 08/19/96 0.00 22.39 
756288 18546 08/19/96 0.00 20.53 
756291 18547 08/19/96 0.00 16.49 
756320 18548 08/19/96 0.00 18.23 
756325 18550 08/19/96 0.00 16.45 
756326 18549 08/19/96 0.00 17.97 
756332 18551 08/19/96 0.00 15.06 
756348 18554 08/19/96 0.00 15.92 
756349 18555 08/19/96 0.00 16.56 
756350 18553 08/19/96 0.00 20.89 
756368 18556 08/19/96 0.00 21.16 
756369 18552 08/19/96 0.00 15.89 
756376 18557 08/19/96 0.00 17.98 
756389 18558 08/19/96 0.00 20.03 
756390 18559 08/19/96 0.00 21.98 
756402 18560 08/19/96 0.00 20.55 

TONS 

01/17/9' 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
756408 18561 08/19/96 0.00 17.42 
756459 18562 08/19/96 0.00 20.80 
756465 18563 08/19/96 0.00 17.52 
756470 18567 08/19/96 0.00 16.15 
756471 18569 08/19/96 0.00 17.76 
756472 18565 08/19/96 0.00 12.65 
756475 18566 08/19/96 0.00 16.62 
756477 18564 08/19/96 0.00 19.97 
756478 18570 08/19/96 0.00 16.14 
756481 18568 08/19/96 0.00 16.64 
756492 18571 08/19/96 0.00 19.87 
756500 18573 08/19/96 0.00 23.18 
756501 18572 08/19/96 0.00 20.36 
756615 18580 08/20/96 0.00 22.06 
756617 18579 08/20/96 0.00 23.47 
756618 18578 08/20/96 0.00 19.56 
756630 18590 08/20/96 0.00 20.65 
756632 18574 08/20/96 0.00 17.84 
756633 18575 08/20/96 0.00 20.10 
756638 18577 08/20/96 0.00 21.88 
756639 18576 08/20/96 0.00 15.65 
756641 18589 08/20/96. 0.00 20.60 
756643 18588 08/20/96 0.00 20.87 
756661 18587 08/20/96 0.00 23.39 
756663 18586 08/20/96 0.00 21.60 
756676 18581 08/20/96 0.00 24.44 
756689 18582 08/20/96 0.00 23.89 
756741 18584 08/20/96 0.00 21.89 
756742 18583 08/20/96 0.00 20.66 
756748 18362 08/20/96 0.00 19.15 
756752 18344 08/20/96 O’.:llO 20.97 
756754 18343 08/20/96 0.00 21.02 
756757 18363 08/20/96 0.00 19.15 
756762 18585 08/20/96 0.00 19.47 
756765 18361 08/20/96 0.00 23.73 
756767 18345 08/20/96 0.00 22.68 
756772 18346 08/20/96 0.00 23.04 
756780 18347 08/20/96 0.00 19.39 
756782 18348 08/20/96 0.00 14.51 
756794 18349 08/20/96 0.00 20.85 
756814 18350 08/20/96 0.00 20.04 
756879 18351 08/20/96 0.00 20.84 
756886 18353 08/20/96 0.00 22.33 
756898 18612 08/.20/96 0.00 18.07 

TONS 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
756899 
756902 
756903 
756904 
756907 
756908 
756914 
756917 
756922 
756923 
756926 
757063 
757064 
757067 
757068 
757077 
757103 
757110 
757116 
757126 
757204 
757208 
757209 
757213 
757240 
757244 
757318 
757322 
757330 
757336 
757342 
757350 
757352 - 
757353 
757371 
757511 i 757512 
757516 

1 757524 
i 757525 

757533 
757544 

i 757545 
757546 

f 

18611 08/20/96 0.00 20.98 
18354 08/20/96 0.00 19.20 
18591 08/20/96 0.00 18.86 
18613 08/20/96 0.00 14.90 
18352 08/20/96 0.00 21.79 
18610 08/20/96 0.00 18.06 
18609 08/20/96 0.00 24.43 
18608 08/20/96 0.00 21.86 
18607 08/20/96 0.00 20.22 
18606 08/20/96 0.00 23.91 
18605 08/20/96 0.00 22.99 
18603 08/21/96 0.00 24.78 
18602 08/21/96 0.00 24.78 
18601 08/21/96 0.00 26.72 
18604 08/21/96 0.00 22.98 
18600 08/21/96 0.00 25.04 
18599 08/21/96 0.00 20.35 
18598 08/21/96 0.00 22.91 
18597 08/21/96 0.00 24.62 
18597 08/21/96 0.00 23.86 
18595 08/21/96 0.00 24.63 
18594 08/21/96 0.00 21.94 
18593 08/21/96 0.00 18.84 
18592 08/21/96 0.00 20.59 
18401 08/21/96 0.00 23.57 
18402 08/21/96 0.00 20.58 
18404 08/21/96 0.00 23.98 
18403 08/21/96 0.00 22.28 
18406 08/21/96 0.00 19.46 
18407 08/21/96 0.00 20.99 
18405 08/21/96 0.00 21.18 
18408 08/21/96 0.00 24.66 
18409 08/21/96 0.00 24.39 
18410 08/21/96 0.00 18.09 
18411 08/21/96 0.00 20.61 
18370 08/22/96 0.00 18.50 
18368 08/22/96 0.00 23.04 
18371 08/22/96 0.00 19.88 
18373 08/22/96 0.00 17.92 
18372 08/22/96 0.00 20.10 
1830630 08/22/96 0.00 22.34 
18377 08/22/96 0.00 20.77 
18375 08/22/96 0.00 23.46 
18376' 08/22/96 0.00 20.12 

01/17/9i 
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G.R.O.W.S., INC. 

PiGL E 
PROFILE REPORT 

07/01/96 TO 01/17/97 
PROFILE: 303141 

DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 

TONS 

757634 18378 
757642 18379 
757644 18380 
757659 18381 
757667 18382 
757673 18383 
757676 18384 
757678 18385 
757680 18386 
758468 183687 
758472 18388 
758476 18389 
758479 189390 
758481 18392 
758498 18391 
758499 18393 
758528 18394 
758544 18395 
758597 18396 
758602 18397 
758625 18399 
758635 18400 
758636 18412 
758645 18398 
758646 18413 
758695 18414 
758699 18415 
758704 18416 
758708 18417 
758807 22415 
758808 22414 
758811 22417 
758820 22416 
758823 22418 
758824 22419 
758827 22420 
758839 22421 
758849 22422 
758924 18418 
758937 18419 
758938 18420 
758948 22423 
758954 22424 
758955 22425 

08/22/96 0.00 23.19 
08/22/96 0.00 22.10 
08/22/96 0.00 20.29 
08/22/96 0.00 24.46 
08/22/96 0.00 19.50 
08/22/96 0.00 20.83 
08/22/96 0.00 20.94 
08(22/96 0.00 20.55 
08/22/96 0.00 19.40 
08/26/96 0.00 17.60 
08/26/96 0.00 21.76 
08/26/96 0.00 22.75 
08/26/96 0.00 20.67 
08/26/96 0.00 25.02 
08/26/96 0.00 24.40 
08/26/96 0.00 25.97 
08/26/96 o.ob 21.61 
08/26/96 0.00 24.47 
08/26/96 0.00 23.14 
08/26/96 0.00 23.73 
08/26;96 0.00 20.88 
08/26/96 0.00 22.41 
08/26/96 0.00 20.39 
08/26/96 0.00 24.52 
08/26/96 0.00 19.09 
08/26/96 0.00 22.78 
08/26/96 0.00 23.06 
08/26/96 0.00 20.66 
08/26/96 0.00 20.79 
08/27/96 0.00 22.74 
08/27/96 0.00 23.07 
08/27/96 0.00 20.31 
08/27/96 0.00 23.14 
08/27/96 0.00 23.62 
08/27/96 0.00 24.61 
08/27/96 0.00 23.37 
08/27/96 0.00 24.18 
08/27/96 0.00 23.06 
08/27/96 0.00 21.45 
08/27/96 0.00 23.48 
08/27/96 0.00 19.48 
08/27/96 0.00 17.10 

-\ 

08/27/96 0.00 24.20 
08/27/96 0.00 21.50 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
758958 
758967 
758978 
759051 
759059 
759060 
759064 
759067 
759076 
759081 
759100 
759107 
759237 
759238 
759242 
759252 
759253 
759265 
759266 
759270 
759336 
759346 
759351 
759379 
759383 
759392 
759395 
759401 
759414 
759481 
759490 
759500 
759501 
759502 
759513 
759514 
759515 
759533 
759668 
759671 
759675 
759683 
759685 
759689 

22426 08/27/96 
22427 08/27/96 
22428 08/27/96 
22429 08/27/96 
22430 08/27/96 
22431 08/27/96 
22432 08/27/96 
22433 08/27/96 
22434 08/27/96 
22435 08/27/96 
22436 08/27/96 
22437 08/27/96 
22439 08/28/96 
22438 08/28/96 
22440 08/28/96 
22442 08/28/96 
22441 08/28/96 
22445 08/28/96 
22443 08/28/96 
224444 08/28/96 
22446 08/28/96 
22447 08/28/96 
22448 08/28/96 
22449 08/28/96 
22450 08/28/96 
22451 08/28/96 
22452 08/28/96 
22453 08/28/96 
22454 08/28/96 
22455 08/28/96 
22518 08/28/96 
22458 08/28/96 
22456 08/28/96 
22457 08/28/96 
22460 08/28/96 
22459 08/28/96 
22461 08/28/96. 
22462 08/28/96 
22464 08/29/96 
22463 08/29/96 
22465 08/29/96 
22519 08/29/96 
22466 08/29/96 
22520 08/29/96 

0.00 22.43 
0.00 21.11 
0.00 23.56 
0.00 21.95 
0.00 21.67 
0.00 25.24 
0.00 19.84 
0.00 20.59 
0.00 22.76 
0.00 23.03 
0.00 22.96 
0.00 21.43 
0.00 24.19 
0.00 25.49 
0.00 23.92 
0.00 22.83 
0.00 24.61 . 
0.00 23.68 
0.00 27.91 
0.00 24.32 
0.00 25.28 
0.00 19.58 
0.00 25.32 
0.00 12.70 
0.00 20.85 
0.00 18.30 
0.00 20.93 
0.00 22.07 
0.00 22.59 
0.00 19.25 
0.00 18.83 
0.00 21.91 
0.00 22.88 
0.00 21.58 
0.00 22.30 
0.00 21.53 
0.00 16.47 
0.00 18.76 
0.00 22.46 
0.00 24.01 
0.00 22.31 
0.00 25.01 
0.00 22.46 
0.00 22.80 

01/17/9 
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G.R.O.W.S., INC. 
01/17/97 

PAGE ,'--'.O 
PROFILE REPORT 

07/01/96 TO 01/17/97 
PROFILE: 303141 

DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 

:. 

Y 

1: 

! ,, 

759690 
759693 
759773 
759777 
759784 
759785 
759793 
759803 
759805 
759807 
759905 
759913 
759922 
759925 
759937 
759938 
759945 
759947 
759949 
760650 
760652 
760658 
760661 
760664 
760666 
760667 
760669 
760699 
760781 
760803 
760804 
760805 
760807 
760809 
760811 
760829 
760843 
760938 
760939 
760942 
760943 
760947 
760954 
760964 

22521 08/29/96 
22522 08/29/96 
22523 08/29/96 
22524 08/29/96 
22526 08/29/96 
22525 08/29/96 
22527 08/29/96 
22529 08/29/96 
22528 08/29/96 
22530 08/29/96 
22531 08/29/96 
22532 08/29/96 
22533 08/29/96 
22534 08/29/96 
22535 08/29/96 
22536 08/29/96 
22537 08/29/96 
22538 08/29/96 
22539 08/29/96 
22540 09/03/96 
22541 09/03/96 
22543 09/03/96 ’ 
22542 09/03/96 
22544 09/03/96 
22546 09/03/96 
22457 09/03/96 
22545 09/03/96 
22548 09/03/96 
22549 09/03/96 
18423 09/03/96 
18422 09/03/96 
18421 09/03/96 
18425 09/03/96 
18424 09/03/96 
18426 09/03/96 
18427 09/03/96 
18428 09/03/96 
18429 09/03/96 
18430 09/03/96 
18432 09/03/96 
18431 09/03/96 
18433 09/03/96 
18434 09/03/96 
18642 09/03/96 

0.00 21.25 
0.00 21.56 
0.00 '23.43 
0.00 23.12 
0.00 24.53 
0.00 22-42 
0.00 23.99 
0.00 23.50 
0.00 24.40 
0.00 23.39 
0.00 22.58 
0.00 24.16 
0.00 21.36 
0.00 22.80 
0.00 23.37 
0.00 24.56 
0.00 23.05 - 
0.00 23.72 
0.00 23.22 
0.00 18.87 
0.00 19.70 
0.00 23.59 
0.00 23.15 
0.00 23.29 
0.00 25.90 
0.00 19.83 
0.00 21.81 
0.00 21.32 . 
0.00 24.62 
0.00 25.00 
0.00 22.81 
0.00 20.64 
0.00 23.45 

--? . 

0.00 21.91 
0.00 20.00 
0.00 21.55 
0.00 22.05 
0.00 23.35 
0.00 20.96 
0.00 23.10 
0.00 22.15 
0.00 26.53 
0.00 25.23 
0.00 24.41 

TONS 



G.R.O.W.S., INC. 
01/17/9 

PAGE 
PROFILE REPORT 

07/01/96 TO 01/17/97 
PROFILE: 303141 

DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 

TONS 

L 

760967 18641 09/03/96 0.00 23.57 
761100 18640 09/04/96 0.00 23.92 
761103 18639 09/04/96 0.00 24.22 
761105 18638 09/04/96 0.00 24.05 
761117 18636 09/04/96 0.00 24.79 
761119 18637 09/04/96 0.00 22.43 
761125 18635 09/04/96 0.00 21.11 
761127 18634 09/04/96 0.00 23.66 
761134 18633 09/04/96 0.00 23.30 
761135 18632 09/04/96 O&O0 24.48 
761249 18631 09/04/96 0.00 25.04 
761251 18630 09/04/96 0.00 22.46 
761258 18628 09/04/96 0.00 23.59 
761267 18624 09/04/96 0.00 23.45 
761271 18626 09/04/96 0.00 23.32 
761273 18625 09/04/96 0.00 23.56 
761292 00772 09/04/96 0.00 19.60 
761295 18627 09/04/96 0.00 20.65 
761298 18629 09/04/96 0.00 23.40 
761362 22751 09/04/96 0.00 20.18 
761364 22750 09/04/96 0.00 23.10 
761366 22749 09/04/96 0.00 17.79 
761369 22748 09/04/96 0.00 19.04 
761377 22747 09/04/96 0.00 15.00 
761397 22745 09/04/96 0.00 16.35 
761403 22743 09/04/96 0.00 22.24 
761407 22744 09/04/96 0.00’ 16.92 
761415 22746 09/04/96 0.06 15.13 
761549 22741 09/05/96 0.00 18.98 
761550 22740 09/05/96 0.00 19.54 
761554 22742 09/05/96 0.00 22.25 
761562 22738 09/05/96 0.00 21.34 
761570 22739 09/05/96 0.00 21.42 
761572 22737 09/05/96 0.00 23.49 
761574 22736 09/05[96 0.00 21.71 
761604 22735 09/05/96 0.00 20.25 
761617 22734 09/05/96 0.00 19.74 
761700 227.31 09/05/96 0.00 17.67 
76-1703 22732 09/05/96 0.00 18.94 
761704 22733 09/05/96 0.00 17.66 
761705 22730 09/05/96 0.00 18.63 
761707 22729 09/05/96 0.00 19.67 
761710 22728 09/05/96 0.00 19.51 
761711 22727 09/05/96 0.00 18.03 

. 

‘! 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

'PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 

i; 

P: 

L 

761718 22726 09/05/96 0.00 21.95 
761725 22725 09/05/96 0.00 20.65 
761829 22724 09/05/96 0.00 21.71 
761836 22722 09/05/96 0.00 21.33 
761854 22721 09/05/96 0.00 21.82 
761856 22720 09/05/96 0.00 21.67 
761858 22723 09/05/96 0.00 23.67 
761864 22719 09/05/96 0.00 20.92 
761879 22718, 09/05/96 0.00 21.68 
761880 22717 09/05/96 0.00 23.57 
762476 22715 09/09/96 0.00 15.91 
762477 22714 09/09/96 0.00 15.62 
762479 22716 09/09/96 0.00 17.68 
762482 22711 09/09/96 0.00 22.65 
762487 22710 09/09/96 0.00 17.01 
762490 22709 09/09/96 0.00 20.02 
762492 22712 09/09/96 0.00 19.05 
762493 22713 09/09/96 0.00 17.78 
762551 22708 09/09/96 0.00 19.86 
762560 22707 09/09/96 0.00 18.43 
762578 22706 09/09/96 0.00 18.82 
762579 18623 09/09/96 0.00 17.70 
762580 18622 09/09/96 0.00 17.86 
762582 18621 09/09/96 0.00 21.03 
762583 18620 09/09/96 0.00 21.49 
762598 18619 09/09/96 0.00 21.07 
762663 18618 09/09/96 0.00 19.63 
762666 18617 09/09/96 0.00 17.83 
762672 18614 09/09/96 0.00 21.73 
762677 18616 09/09/96 0.00 21.22 
762678 18615 09/09/96 0.00 18.76 
762683 22634 09/09/96 0.00 23.85 
762687 22635 09/09/96 0.00 23.33 
762692 22633 09/09/96 0.00 23.97 
762811 22632 09/10/96 0.00 21.87 
762814 22631 09/10/96 0.00 25.40 
762815 22630 09/10/96 0.00 25.01 
762818 22629 09/10/96 0.00 23.95 
762826 22628 09/10/96 0.00 22.69 
762831 22627 09/10/96 0.00 24.29 
762837 22626 09/10/96 0.00 22.41 
762847 22625 09/10/96 0.00 25.65 
762929 22624 09/10/96 0.00 21.16 
762935 22623 09/10/96 0.00 23.27 

01/,- 19 
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G.R.O.W.S., INC. 

f=- 
PROFILE REPORT 

07/01/96 TO 01,'17/97 
PROFILE: 303141 

DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
762945 
762947 
762956 
762957 
762958 
762961 
763001 
763061 
763062 
763064 
763066 
763069 
763073 
763086 
763090 
763106 
763225 
763234 
763239 
763240 
763241 
763249 
763252 
763255 
763267 
763280 
763347 
763353 
763363 
763367 
763370 
763379 
763383 
763386 
763415 
763423 
763484 
763485 
763487 

ld 763494 
763658 

F- 763659 
763660 
763661 

22621 09/10/96 0.00 21.59 
22622 09/10/96 0.00 21.23 
22619 09/10/96 0.00 23.45 
22620 09/10/96 0.00 21.13 
22618 09/10/96 0.00 22.68 
22617 09/10/96 0.00 21.39 
22615 09/10,'96 0.00 26.68 
22616 09/10/96 0.00 16.53 
22636 09/10/96 0;oo 22.59 
22637 09/10/96 0.00 19.99 
22638 09/10/96 0.00 24.20 
22640 09/10/96 0.00 24.10 
22639 09/10/96 0.00 24.48 
22641 09/10/96 0.00 24.20 
22642 09/10/96 0.00 24.55 
22643 09/10/96 0.00 23.54 
22644 09/11/96 0.00 21.31' 
22646 09/11/96 0.00 19.88 
22645 09/U/96 0.00 24.51 
22647 09/U/96 0.00 23.06 
22648 09/U/96 0.00 24.88 
22650 09/U/96 0.00 24.42 
22649 09/U/96 0.00 21.00 
22651 09/U/96 0.00 23.48 
22652 09/11/96 0.00 24.15 
22653 09/11/96 0.00 23.41 
22654 09/11/96 0.00 22.67 
22655 09/U/96 0.00 17.81 
22656 09/U/96 0.00 22.63 
22657 09/U/96 0.00 21.14 
22658 09/U/96 0.00 22.83 
22660 09/11/96 0.00 19.80 
22662 09/U/96 0.00 20.95 
22661 09/11/96 0.00 21.68 
22663 09/11/96 0.00 17.14 
22659 09/U/96 0.00 22.04 
22665 09/U/96 0.00 19.09 
22664 09/11/96 0.00 19.60 
22666 09/U/96 0.00 19.08 
22667 09/U/96 0.00 20.98 
22668 09/12/96 0.00 20.56 
22669 09/12/96 0.00 21.54 
22671 09/12/96 0.00 20.73 
22670 09/12/96 0.00 23.06 

01/17/9i 
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G.R.O.W.S., INC. 

TICKET 

sp 

!L 

c 

v: 

303141 NAVAL AIR 
763688 
765886 
765896 
765902 
765903 
765904 
765912 
765917 
765926 
765933 
765934 
765936 
765979 
765986 
765996 
766000 
766005 
766014 
766016 
766021 
766024 
766026 
766036 
766087 
766094 
766099 
766101 
766102 
766108 
766232 
766236 
766241 
766245 
766249 
766268 
766270 
766271 
766275 
766277 
766344 
766346 
766349 
766352 
766353 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

MANIFEST DATE 

STATION CONTAMINATED SOIL 
22672 09/12/96 0.00 24.00 
22673 09/23/96 0.00 18.18 
22674 09/23/96 0.00 22.15 
22675 09/23/96 0.00 24.56 
22676 09/23/96 0.00 23.41 
22677 09/23/96 0.00 25.83 
22680 09/23/9,6 0.00 25.85 
22678 09/23/96 0.00 23.27 
22679 09/23/96 0.00 22.25 
22681 09/23/96 0.00 23.31 
22682 09/23/96 0.00 25.41 
22683 09/23/96 0.00 26.05 
22684 09/23/96 0.00 16.85 
22685 09/23/96 0.00 21.68 
22686 09/23/96 0.00 24.84 
22687 09/23/96 0.00 24.29 
22688 09/23/96 0.00 20.69 
22690 09/23/96 0.00 23.23 
22691 09/23/96 0.00 20.20 
22689 09/23/96 0.00 23.17 
22692 09/23/96 0.00 21.58 
22693 09/23/96 0.00 22.24 
22694 09/23/96 0.00 21.81 
22695 09/23/96 0.00 22.96. 
22697 09/23/96 0.00 21.08 
22696 09/23/96 0.00 23.73 
22699 09/23/96 0.00 21.76 
22698 09/23/96 0.00 25.07 
22700 09/23/96 0.00 22.91 
22705 09/24/96 0.00 21.22 
22701 09/24/96 0.00 17.21 
22704 09/24/96 0.00 21.46 
22702 09/24/96 0.00 22.43 
22703 09/24/96 0.00 22.41 
22556 09/24/96 0.00 21.03 
22555 09/24/96 0.00 23.13 
22554 09/24/96 0.00 21.99 
22557 09/24/96 0.00 22.98 
22558 09/24/96 0.00 20.96 
22560 09/24/96 0.00 20.42 
22561 09/24/96 0.00 14.69 
22559 09/24/96 0.00 19.42 
22562 09/24/96 0.00 14.86 
22563 09/24/96 0.00 15.66 

TONS I 
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G.R.O.W.S., INC. 

&I@---- 
PROFILE REPORT 

07/01/96 TO 01/17/97 
PROFILE: 303141 

DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED 
766360 
766365 
766374 
766376 
766377 
766454 
766455 
766464 
766465 
766471 
766472 
766477 
766481 
766485 
766486 

P- 766608 
766620 
766621 
766627 
766631 
766633 
766642 
766644 
766649 
766652 
766711 
766714 
766721 
766723 
766724 
766727 
766734 
766739 - 
766740 
766744 
766826 

rLl 766845 
766848 . 
766850 

b 

:,- 
!. 

766851 
766852 
766853 
766855 
766858 

22564 09/24/96 
22565 09/24/96 
22566 09/24/96 
22567 09/24/96 
22568 09/24/96 
22569 09/24/96 
22570 09/24/96 
22571 09/24/96 
22573 09/24/96 
22572 09/24/96 
22575 09/24/96 
22574 09/24/9.6 
22576 09/24/96 
22577 09/24/96 
22578 09/24/96 
22590 09/25/?6 
22587 09/25/96 
22589 09/25/96 
22586 09/25/96 
22588 09/25/96 
22585 09/25/96 
22584 09/25/96 
22583 09/25/96 
22582 09/25/96 
22579 09/25/96 
22580 09/25/96 
22581 09/25/96 
25805 09/25/96 
25806 09/25/96 
25804 09/25/96 
25807 09/25/96 
25808 09/25/96 
25810 09/25/96 
25811 09/25/96 
25809 09/25/96 
25812 09/25/96 
25817 09/25/96 
25815 09/25/96 
25816 09/25/96 
25819 09/25/96 
25818 09/25/96 
25814 09/25/96 
25813 09/25/96 
25820 09/25/96 

SOIL 
0.00 17.00 
0.00 15.73 
0.00 18.47 
0.00 16.27 
0.00 17.59 
0.00 19.86 
0.00 20.48 
0.00 19.66 
0.00 19.15 
0.00 19.99 
0.00 19.34 
0.00 18.85 
0.00 22.48 
0.00 18.58 
0.00 24.28 
0.00 17.40 
0.00 16.98 
0.00 21.48 
0.00 22.35 
0.00 23.92 
0.00 23.74 
0.00 24.34 
0.00 20.77 
0.00 22.40 
0.00 23.88 
0.00 19.15 
0.00 22.63 
0.00 18.65 
0.00 22.52 
0.00 23.46 
0.00 20.19 
0.00 19.61 
0.00 20.82 
0.00 17.98 
0.00 20.45 
0.00 23.79 
0.00 la.32 
0.00 18.52 
0.00 22.40 
0.00 18.00 
0.00 20.58 
0.00 17.65 
0.00 18.41 
0.00 15.75 

01/17/97 
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G.R.O.W.S., INC. 
01/17&7 

PAGE 16 
PROFILE REPORT 

07/01/96 TO 01/17/97 
PROFILE: 303141 

DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
766864 
767008 
767009 
767010 
767011 
767016 
767017 
767021 
767024 
767027 
767050 
767101 
767102 
767104 
767106 
767107 
767108 
767116 
767119 
767122 
767126 
767209 
767211 
767213 
767215 
767220 
767221 
767225 
767227 
767229 
767786 
767789 
767793 
767794 
767795 
767797 
767798 
767805 
767810 
767812 
767870 
767871 
767872 
767873 

25821 
25825 
25823 
25824 
25826 
25822 
25827 
25830 
25828 
25831 
25829 
25833 
25835 
25834 
25836 
25832 
25837 
25838 
25839 
25840 
25841 
25843 
25842 
25848 
25846 
25849 
25850 
25847 
25844 
25845 
25884 
25882 
25883 
25880 
25881 
25879 
25877 
25875 
25878 
25876 
25874 
25873 
25872 
25871 

09/25/96 0.00 16.57 
09/26/96 0.00 18.60 
09/26/96 0.00 22.80 
09/26/96 0.00 14.12 
09/26/96 0.00 21.61 
09/26/96 0.00 20.04 
09/26/96 0.00 21.86 
09/26/96 0.00 22.37 
09/26/96 0.00 19.58 
09/26/96 0.00 18.15 
09/26/96 0.00 19.79 
09/26/96’ 0.00 23.49 
09/26/96 0.00 23.67 
‘09/26/96 0.00 21.54 
09/26/96 0.00 22.55 
09/26/96 0.00 17.83 
09/26/96 0.00 21.95 
09/26/96 0.00 19.77 
09/26/96 0.00 21.44 
09/26/96 0.00 21.06 
09/26/96 0.00 20.42 
09/26/96 0.00 26.00 
09/26/96 0.00 18.40 
09/26/96 0.00 23.48 
09/26/96 0.00 19.50 
09/26/96 0.00 19.79 
09/26/96 0.00 15.49 
09/26/96 0.00 15.57 
09/26/96 0.00 20.52 
09/26/96 0.00 20.43 
09/30/96 0.00 19.80 
09/30/96 0.00 22.40 
09/30/96 0.00 20.26 
09/30/96 0.00 15.94 
09/30/96 0.00 21.87 
09/30/96 0.00 20.71 
09/30/96 0.00 18.67 
09/30/96 0.00 17.05 
09/30/96 0.00 16.07 
09/30/96 0.00 18.05 
09/30/96 0.00 22.01 
09/30/96 0.00 20.62 
09/30/96 0.00 17.57 
09/30/96 0.00 17.36 

-. 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
767880 25869 09/30/96 
767881 25870 09/30/96 
767883 25868 09/30/96 
767888 25867 09/30/96 
767889 25866 09/30/96 
767961 25865 09/30/96 
767962 25864 09/30/96 
767967 25863 09/30/96 
767969 25862 09/30/96 
767978 25861 09/30/96 
767979 25860 09/30/96 
767980 25857 09/30/96 
767982 25859 09/30/96 
767983 25858 09/30/96 
767984 25856 09/30/96 
768117 25855 10/01/96 
768124 25952 10/01/96 
768133 25951 10/01/96 
768143 25947 10/01/96 
768148 25946 10/01/96 
768149 25949 10/01/96 
768150 25950 10/01/96 
768152 25948 10/01/96 
768153 25945 10/01/96 
768155 25944 10/01/96 
768238 25942 10/01/96 
768239 25943 10/01/96 
768245 25941 10/01/96 
768246 25939 10/01/96 
768247 25940 10/01/96 
768252 25938 10/01/96 
768261 25935 10/01/96 
768283 25937 10/01/96 
768285 25936 10/01/96 
768299 25934 10/01,'96 
768361 25931 10/01/96 
768363 25933 
768365 

$0/01/96 
25932 10/01/96 

768369 25930 10/01/96 
768372 25928 10/01/96 
768373 25929 10/01/96 
768375 25927 10/01/96 
768377 25926 10/01/96 
768378 25925 10/01/96 

0.00 22.80 
0.00 21.6:L 
0.00 20.49 
0.00 14.75 
0.00 17.61 
0.00 19.04 
0.00 17.96 
0.00 21.04 
0.00 14.62 
0.00 18.81 
0.00 17.28 
0.00 21.42 
0.00 20.28 
0.00 14.50 
0.00 21.99 
0.00 22.77 
0.00 18.19 
0.00 21.80 
0.00 12.50 
0.00 15.83 
0.00 17.52 
0.00 15.49 
0.00 19.00 
0.00 15.80 
0.00 16.74 
0.00 21.67 
0.00 19.00 
0.00 17.20 
0.00 16.08 
0.00 17.17 
0.00 14.24 
0.00 15.63 
0.00 16.‘25 
0.00 16.68 
0.00 25.48 
0.00 13.98 
0.00 23.74 
0.00 16.83 
0.00 14.62 
0.00 15.10 
0.00 15.38 
0.00 18.45 
0.00 20.16 
0.00 19.63 

01/17/ 
PAGE 
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G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 

I 

n 

*. 

768529 25923 
768530 25922 
768538 25921 
768542 25920 
768543 25919 
768544 25918 
768545 25917 
768550 25916 
768552 25915 
768553 25924 
768637 25913 
768638 25914 
768640 25912 
768649 25911 
768653 25909 
768654 25908 
768655 25907 
768656 25910 
768657 25906 
768679 25905 
768893 25886 
768896 25885 
768897 25887 
768901 25888 
768906 25890 
768909 25891 
768919 25889 
768923 25892 
768926 25893 
768931 25894 
769011 25895 
769021 25896 
769025 25897 
769028 25898 
769031 25899 
769035 25900 
769036 25901 
769051 25902 
769054 25903 
769057 25904 
769133 25854 
769139 25851 
769140 25853 
769150 26153 

10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/03/96 
10/03'/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 
10/03/96 

0.00 17.33 
0.00 17.97 
0.00 17.23 
0.00 17.47 
0.00 19.87 
0.00 16.87 
0.00 19.63 
0.00 20.91 
0.00 18.56 
0.00 17.13 
0.00 18.34 
0.00 18.03 
0.00 19.22 
0.00 20.55 
0.00 24.68 
0.00 20.43 
0.00 22.53 
0.00 19.44 
0.00 19.99 
0.00 20.82 
0.00 19.46 
0.00 22.40 
0.00 15.49 
0.00 19.94 
0.00 19.65 
0.00 21.65 
0.00 21.89 
0.00 18.74 
0.00 20.26 
0.00 19 .*55 
0.00 16.85 
0.00 15.11 
0.00 24.52 
0.00 16.05 
0.00 21.44 
0.00 17.82 
0.00 16.86 
0.00 17... 5 4 
0.00 21.11 
0.00 24.34 
0.00 17.38 
0.00 21.97 
0.00 15.33 
0.00 20.29 

TONS 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01,'17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
769152 
769153 
769154 
769155 
769156 
769157 
769655 
769661 
769666 
769674 
769675 
769676 
769677 
769692 
769693 
769753 
769759 
769761 
769779 
769780 
769796 
769801 
769802 
769809 
769867 
769870 

, 769881 
769883 
769894 
769906 
769907 
769908 
769909 
770041 
770042 
770043 

. . r' 770044 
770052 

7 770059 
u 770061 

770066 
p-. 770072 

770077 I 770142 

25852 10/03/96 0.00 
26150 10/03/96 oioo 
26148 10/03/96 0.00 
26148 10/03/96 0.00 
26451 10/03/96 0.00 
26152 10/03/96 0.00 
26147 10/07/96 0.00 
26146 10/07/96 0.00 
26145 10/07/96 0.00 
26143 10/07/96 0.00 
26142 10/07/96 0.00 
26144 10/07/96 0.00 
26141 10/07/96 0.00 
26139 10/07/96 0.00 
26140 10/07/96 0.00 
26138 10/07/96 0.00 
26137 10/07/96 0.00 
26136 10/07/96 0.00 
26135 10/07/96 0.00 
26134 10/07/96 0.00 
26133 10/07/96 0.00 
26131 10/07/96 0.00 
26132 10/07/96 0.00 
26130 10/07/96 0.00 
26109 10/07/96 0.00 
26108 10/07/96 0.00 
26110 10/07/96 0.00 
26111 10/07/96 0.00 
26112 10/07/96 0.00 
26113 10/07/96 0.00 
26116 10/07/96 0.00 
26114 10/07/$6 0.00 
26115 10/07/96 0.00 
26128 10/08/96 0.00 
26127 10/08/96 0.00 
26126 10/08/96 0.00 
26129 10/08/96 0.00 
26125 10/08/96 0.00 
26124 10/08/96 0.00 
26122 10/08/96 0.00 
26117 10/08/96 0.00 
26123 10/08/96 0.00 
26118 10/08/96 0.00 
26121 10/08/96 0.00 

01/17/9 
PAGE 

TONS 

17.96 
22.76 
19.23 
22.56 
16.81 
18.27 
26.00 
22.95 
27.48 
20.37 
26.37 
24.22 
26.91 
26.71 
20.07 
24.20 
'25.72 
20.83 
19.91 
23.12 
21.79 
19.32 
23.63 
19.82 
21.11 
17.87 
21.59 
22.50 
17.63 
22.14 
24.69 
17.57 
18.10 
22.62 
19.06 
22.97 
24.17 
21.06 
26.71 
25.53 
25.89 
23.52 
25.76 
22.29 



G.R.O.W.S., INC. 
01/17/97 

PAGF- 2 
PROFILE REPORT 

07/01/96 TO 01/17/97 
PROFILE: 303141 

DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
770145 26120 10/08/96 
770149 26154 10/08/96 
770150 26021 10/08/96 
770151 26119+ 10/08/96 
770155 26022 10/08/96 
770156 26020 10/08/96 
770162 26024 10/08/96 
770165 26023 10/08/96 
770173 26025 10/08/96 
770220 26028 10/08/96 
770221 26027 10/08/96 
770224 26030 10/08/96 
770226 26026 10/08/96 
770227 26031 10/08/96 
770232 26029 10/08/96 
770235 26032 10/08/96 
770236 26034 10/0'8/96 
770237 26033 10/08/96 
770244 26035 10/08/96 
770256 26036 10/08/96 
770261 26037 10/08/96 
770372 26038 10/09/96 
770376 26040 10/09/96 
770386 26041 10/09/96 
770387 26043 10/09/96 
770388 26039 10/09/96 
770396 26045 10/09/96 
770398 26042 10/09/96 
770400 26046 10/09/96 
770404 26044 10/09/96 
770406 26047 10/09/96 
770480 26048 10/09/96 
770481 26051 10/09/96 
770491 26049 10/09/96 
770496 26053 10/09/96 
770500 26052 10/09/96 
770502 26054 10/09/96 
770505 26055 10/09/96 
770528 26056 10/09/96 
770529 26050 10/09/96 
770563 26057 10/09/96 
770665 26058 lo/lo/96 
770666 26061 lo/lo/96 
770672 26059 lo/lo/96 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TONS 

22.17 
20.13 
22.11 
18.23 
22.80 
20.42 
21.17 
24.69 
20.40 
16.96 
17.90 
22.32 
21.18 
20.76 
21.91 
19.34 
18.27 
20.59 
24.79 
17.10 
18.34 
18.33 
18.83 
17.39 
23.24 
16.18 
26.09 
16.25 
22.69 
22.73 
20.41 
22.81 
22.55 
22.80 
20.62 
17.98 
18.00 
19.56 
14.74 
14.55 
20.62 
19.27 .- 
16.96 
18.80 



. 

G.R.O.W.S., .INC. 

PROFILE REPORT 
07/01/96 TO 0X/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
770677 
770682 
770683 
770684 
770687 
770697 
770713 
770761 
770775 
770778 
770782 
770789 
770794 
770801 
770805 
770806 
770820 
770821 
770893 
770899 
770903 
770905 
770909 
770911 
770912 
770917 
770923 
770924 
770928 
770929 
770931 
771963 
771964 ._ 
771967 
771974 
771977 
771982 
771992 
772003 

s 772005 
772010 

F---. 772093 
772095 
772098 

26063 lo/lo/96 0.00 19.52 
26064 lo/lo/96 0.00 20.65 
26065 lo/lo/96 0.00 16.44 
26060 lo/lo/96 0.00 18.87 
26066 10/10/96 0.00 20.14 
26062 10/10/96 0.00 22.33 
26067 lo/lo/96 0.00 26.91 
26019 10/10/96 0.00 16.24 
26268 lo/lo/96 0.00 20.07 
26018 lo/lo/96 0.00 18.09 
26017 lo/lo/96 0.00 20.44 
26013 10/10/96 0.00 20.46 
26012 10/10/96 0.00 16.48 
26015 10/10/96 0.00 16.48 
26016 lo/lo/96 0.00 17.25 
26014 10/10/96 0.00 13'. 2.3 
26010 lo/lo/96 0’. 00 17.91 
26011 10/10/96 0.00 14.95 
26009 lo/lo/96 0.00 15.69 
26005 lo/lo/96 0.00 15.95 
26004 10/10/96 0.00 20.64 
26008 10/10/96 0.00 22.21 
26007 10/10/96 0.00 19.94 
26001 10/10/96 0.00 16.50 
26006 lo/lo/96 0.00 16.30 
26000 lo/lo/96 0.00 15.68 
26003 lo/lo/96 0.00 16.88 
26002 lo/lo/96 0.00 23.06 
25999 lo/lo/96 0.00 19.41 
25998 lo/lo/96 0.00 19.55 
25997 lo/lo/96 0.00 19.28 
25996 10/15/96 0.00 17.83 
25995 10/15/96 0.00 22.63 
25994 10/15/96 0.00 25.11 
25993 10/15/96 0.00 20.62 
25992 10/15/96 0.00 19.77 
25991 10/15/96 0.00 19.34 
25990 10/15/96 0.00 19.91 
25988 10/15/96 0.00 25.85 
25987 10/15/96 0.00 14.66 
25989 10/15/96 0.00 15.67 
25985 10/15/96 0.00 22.47 
25986 10/15/96 0.00 22.35 
25984 10/15/96 0.00 23.68 

01/17/z 
PAGE 

TONS 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST .DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
772102 
772105 
772106 
772107 
772109 
772115 
772118 
772227 
772230 
772231 
772239 
772243 
772249 
772250 
772252 
772253 AC3 772254 
772379 
772390 
772391 
772395 
772400 
772401 
775065 
775069 
775076 
775077 
775078 
775175 
775177 
775185 
775186 
.775211 
775886 
775888 
775890 
775892 
775894 -I 775895 

.% 775911 
775912 

" 775923 
775992 
776009 

25982 
25980 
25979 
25981 
25978 
25977 
25983 
25976 
25974 
25975 
25972 
25973 
25969 
25971 
25968 
25970 
25967 
25953 
25955 
25954 
25956 
25957 
25958 
25962 
25965 
25964 
25966 
25963 
26073 
26074 
26069 
26070 
17599 
17597 
17598 
17596 
17594 
17592 
17593 
17591 
17590 
17595 
26071 
26072 

10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/15/96 0.00 
10/16/96 0.00 
10/16/96 0.00 
10/16/96 0.00 
10/16/96 0.00 
10/16/96 0.00 
10/16/96 0.00 
10/24/96 
10/24/96 

(I.00 
0.00 

10/24/96 0.00 
10/24/96 0.00 
10/24/96 0.00 
10/24/96 0.00 
10/24/96 0.00 
10/24/96 0.00 
10/24/96 0.00 
10/24/96 ‘oloo 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 
10/28/96 0.00 

PAGt 2; 

TONS i 

19.30 
19.97 
18.61 
20.10 
19.30 
17.52 
27.75 
20.78 
22.41 
21.24 
14.49 
15.26 
18.08 
15.86 
16.46 
15.60 
19.22 
19.84 
19.92 
19.46 
22.23 
16.51 
18.30 
17.08 
21.53 
18.11 
17.23 
17.27 
18.96 
17.88 
17.80 
15.81 
19.82 
15.62 
17.95 
15.87 
17.42 
17.44 
17.60 
18.84 
18.55 -^ 
14.91 
18.77 
17.24 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 0X/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
776010 
776016 
776023 
776024 
776025 
776034 
776036 
776133 
776136 
776150 
776151 
776155 
776157 
776158 
776165 
776166 
776325 
776327 
776328 
776330 
776332 
776335 
776340 
776343 
776345 
776348 
776448 
776450 
776459 
776461 
776464 
776475 
776476. .- 
776483. 
776484 
776560 
776565 
776580 
776594 

;3 776596 
776597 
776607 
776621 
776622 

i 

17600 10/28/96 0.00 18.43 
17601 10/28/96 0.00 16.78 
17602 10/28/96 0.00 17.09 
17604 10/28/96 0.00 20.86 
17603 10/28/96 0.00 17.39 
17605 10/28/96 0.00 18.29 
17606 10/28/96 0.00 21.40 
17607 10/28/96 0.00 20.79 
17608 10/28/96 0.00 23.20 
17612 10/28/96 0.00 18.03 
17611 10/28/96 0.00 24.20 
17609 10/28/96 0.00 20.14 
17610 10/28/96 0.00 20.27 
17613 10/28/96 0.00 17.34 
17614 10/28/96 0.00 16.52 
17615 10/28/96 0.00 18.76 
17616 10/29/96 0.00 21.28 
17617 10/29/96 0.00 17.93 
17618, 10/29/96 0,oo 16.46 
17619 10/29/96 0.00 21.31 
17620 10/29/96 0.00 22.18 
17621 10/29/96 0.00 19.31 
17622 10/29/96 0.00 21.98 
17624 10/29/96 0.00 22.13 
17623 10/29/96 0.00 23.71 
17625 10/29/96 0.00 23.85 
17630 10/29/96 0.00 24.13 
17631 10/29/96 0.00 23.32 
17627 10/29/96 0.00 23.92 
17628 10/29/96 0.00 22.24 
17629 10/29/96 0.00 20.75 
17626 10/29/96 0.00 
17580 10/29/96 0.00 

17.33 _. 
17.63 

17583 10/29/96 0.00 21.94 
17582 10/29/96 0.00 25.93 
17585 10/29/96 0.00 23.76 
17584 10/29/96 0.00 24.26 
17586 10/29/96 0.00 23.02 
17588 10/29/96 0.00 24.33 
17589 10/29/96 0.00 17.83 
17587 10/29/96 0.00 17.92 
17581 10/29/96 0.00 26.18 
17570 10/29/96 0.00 19.70 
17571 10/29/96 0.00 19.73 

01/17/97 
PAGE 2. 

TONS 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
776791 
776796 
776798 
776811 
776819 
776886 
776890 
776898 
776913 
777017 
777028 
777042 
782600 
782602 
782603 
782612 
782613 
782620 
782621 
782632 
782638 
782723 
782728 
782735 
782736 
782744 
782745 
782784 
782788 
782841 
782845 
782855 
782861 

. 782867 
782868 
783189 

. . 783194 
783200 
783214 
'783217 b 783225 

:' 783238 
783245 
783248 

17572 10/30/96 0.00 19.25 
17573 10/30/96 0.00 22.02 
17574 10/30/96 0.00 17.76 
17575 10/30/96 0.00 18.69 
17576 10/30/96 0.00 20.17 
17577 10/30/96 0.00 20.49 
17579 10/30/96 0.00 22.95 
17578 10/30/96 0.00 22.58 
17681 10/30/96 0.00 20.70 
17682 10/30/96 0.00 19.08 
17683 10/30/96 0.00 21.31 
17684 10/30/96 0.00 17.03 
17685 11/15/96 0.00 15.02 . 
17686 11/15/96 0.00 17.96 
17691 11/15/96 0.00 15.41 
17692 11/15/96 0.00 16.64 
17688 11/15/96 0.00 17.33 

---X 

17690 11/15/96 0.00 17.09 
17687 11/15/96 0.00 14.47 
17693 U/15/96 0.00 18.03 
17689 11/15/96 0.00 15.35 
17695 U/15/96 0.00 18.55 
17696 11/15/96 0.00 20.36 
17694 11/15/96 0.00 17.15 
17697 U/15/96 0.00 21.25 
17698 11/15/96 0.00 18.02 
17699 11/15/96 0.00 16.61 
17701 11/15/96 0.00 17.37 
17700 11/15/96 0.00 20.60 
17702 11/15/96 0.00 18.15 
17703 11/15/96 0.00 17.73 
17704 11/15/96 0.00 16.53 
17705 11/15/96 0.00 14.67 
17706 11/15/96 0.00 13.72 
17707 11/15/96 0.00 15.24 
17565 11/18/96 0.00 21.07 
17710 11/18/96 0.00 17.05 
17564 11/18/96 0.00 23.91 
17708 11/18/96 0.00 25.29 
17568 11/18/96 0.00 15.90 
17566 11/18/96 0.00 18.26 
17567 11/18/96 0.00 18.12 
17712 11/18/96 0.00 18.19 
17569 11/18/96 0.00 17.97 

01/17,/&7 
PAGE 24 

TONS 



n 

G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 
DETAIL: Y 

TICKET MANIFEST DATE 

303141 NAVAL AIR STATION CONTAMINATED SOIL 
783254 17711 
783310 17680 
783311 17678 
783313 17677 
783318 17679 
783329 17676 
783338 17674 
783347 17675 
783368 17673 
783371 17671 
783377 17672 
783383 17670 
783428 17668 
783430 17669 
783431 17666 
783440 17667 

%I 783468 17665 
783470 17664 
783473 17663 
783477 17662 
783485 17661 
783492 17660 
783494 17659 
783666 17657 
783667 17658 
783668 17656 
783675 17654 
783679 17655 
783776 17652 
783784 17653 
783791 17651 
783802 17649 
783823 17650 . 793609 17632 
793638 17633 

PROFILE TRANS: 

11/18/96 
11/18/96 
11/18/96 
U/18/96 
U/18/96 
U/18/96 
11/18/96 
U/18/96 
11/18/96 
11/18/96 
U/18/96 
U/18/96 
11/18/96 
U/18/96 
11/18/96 
11/18/96 
U/18/96 
U/18/96 
11/18/96 
11/18/96 
U/18/96 
11/18/96 . 
11/18/96 
11/19/96 
ll./19/96 
11/19/96 
11/19/96 
11/19/96 
U/19/96 
11/19/96 
11/19/96 
U/19/96 
li/19/96 
12/18/96 
12/18/96 

1091 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
q.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

01/17/97 
PAGE 2 

TONS 

20.76 
20.71 

: 19.98 
17.86 
15.15 
16.25 
17.76 
21.99 
17.63 
15.02 
17.09 
16.67 
24.55 
19.13 
16.97 
16.49 
13.55 
18.76 
15.05 
16.49 
15.57 
22.50 
21.09 
21.51 
17.81 
17.11 
20.93 
22.87 
23.29 
29.69 
23.51 
21.56 
19.77 
23.99 
22.57 

22226.26 65! 



G.R.O.W.S., INC. 

PROFILE REPORT 
07/01/96 TO 01/17/97 

PROFILE: 303141 ~ 
DETAIL: Y 

TICKET MANIFEST DATE TONS 

01/17L97 
PAG. 2f 

303141 NAVAL 

TRANSACTIONS: 

TOTAL CUYDS: 

TOTAL TONS: 

TOTAL 
AMOUNT: 

AIR S$ATION CONTAMINATED SOIL 

1091 

0.00 

22226.26 

655677.41 

-. 

. 



ATTACHMENT E 

WASTE CHARACTERIZATION ANAiYTICAL DATA SIJMMARY 
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SAMPLE ID S4-WC7001 

INALYSIS VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
VlETHOD TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 
JNITS , MG/L MG/L MG/L UG/KG MG/L 

< R.L < RL c RL ND <RL 

REACTIVE 
\NALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL & GREASE 
nETHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 
JNITS MGlKG MGlKG OF MGlL MGlKG 

<RL ND >160 < RL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
4NALYSIS LIQUIDS TEST SOLIDS SULFIDE Ph 
ItETHOD 9095 209F 209F 9030 9045 
JNITS MGlKG % % MGlKG pH Units 

0 82 2.8 ND 7.79 

ASTM ASTM ASTM ASTM 
LNALYSJS AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
iIETHOD 350.2 HACH 8000 413.1 160.3 
tNlTS MG/L MG/L MGIL MG/L 

ND ND ND ‘10 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



SAMPLE ID S4-WCT002 
. 

c 
ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 

VOLATILES 
TCLP 8240 

MG/L 

-z RL, 

HERBiClDES 
TCLP 8150 

MG/KG 

<RL 

PAINT FILTER 
LIQUIDS TEST 

9095 

SEMIVOLATILES METALS PCBs PESTICIDES 
TCLP 8270 TCLP 6010 8080 TCLP 8080 

MG/L MGiL UG/KG MG/L 

< RL < RL ND <RL 

REACTIVE 
CYANIDE IGNITABILITY MERCURY OIL & GREASE 

9010 SW846 1010 TCLP 7470 9071 
MGlKG OF MG/L MG/KG 

ND >160 < RL ND 

TOTAL SOLIDS 
. 

TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE 

209F 
PH 

209F 
UNITS 

9030 
MG/KG % % MG/KG 

,O 91 2.6 28 

ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN 

‘ASTM ASTM 
COD OIL d GREASE 

METHOD 
TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
UNITS MG/L MGIL-- MGIL MG/L 

ND ND ND ND 

9045 
pH Units 

5.05 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Reguiatoty Limits 

. 



SAMPLE ID S4-WCT003 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 

UNITS 

ANALYSIS 

VOLATILES 
TCLP 8240 

MG/L 

< RL 

HERBICIDES 
TCLP 8150 

MGlKG 

< RL 

PAINT FILTER 
LIQUIDS TEST 

SEMIVOLATILES METALS PCBs PESTICIDES 
TCLP 8270 TCLP 6010 8080 TCLP 8080 

MGIL MG/L UG/KG MGIL 

< RL <RL ND < RL 

REACTIVE 
CYANIDE IGNITABILITY MERCURY OIL & GREASE 

9010 SW846 1010 TCLP 7470 9071 

MGlKG OF MGlL MGlKG 

ND >I60 c RL ND 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

9095 209F 209F 9030 
MGlKG % % MGlKG 

0 83 3.6 ND 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MG/L MGlL MG/L MG/L 

ND ND ND ND 

9045 
pH Units 

7.25 

TCLP = TCLP Extraction Method 131 I 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulatory Limits 



SAMPLE ID S4-WCT004 
\ 
ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMlVOlATlLES METALS PCBs 
TCLP 8240 

PESTICIDES 
TCLP 8270 TCLP 6010 8080 TCLP 8080 

MG/L MG/L MG/L UG/KG MGIL 

<RL -c RL < RL ND c RL 

ANALYSIS 
METHOD 

UNITS 

HERBICIDES 
TCLP~8150 

MG/KG 

CYANIDE 
9010 

MGIKG 

IGNITABILI7Y 
SW846 1010 

OF 

MERCURY 
TCLP 7470 

MG/L 

OIL & GREASE 
9071 

MGlKG 

I I <RL ND 2160 < RL ND I 

ANALYSIS 
METHOD 
UNITS 

PAINT FILTER 
LIQUIDS TEST 

9095 
MG/KG 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS 

209F 
SULFIDE PH 

209F 9030 9045 
% % MG/KG pH Units 

0 88 3.5 34 7.75 
I 

c 
ASTM ASTM 

ANALYSIS 
ASTM 

AMMONIA/NITROGEN 
ASTM 

COD OIL b GREASE 
METHOD 

TOTAL SOLIDS 
350.2 HACH 8000 413.1 

UNITS 
160.3 

MG/L MG/L MG/L MG/L 

ND ND ND ND 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Reguiatory Limits 
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SAMPLE ID S4-WCT005 

ANALYSIS 
METHOD 
UNITS 

4NALYSIS 
METHOD 
UNITS 

9NALYSIS 
IilETHOD 
JNITS 

INALYSIS 
VlETHOD 
JNITS 

VOLATILES 
TCLP 8240 

MG/L 

-c RL 

HERBICIDES 
TCLP 8150 

MG/KG 

< RL 

PAINT FILTER 
LIQUIDS TEST 

9095 
MG/KG 

0 . . 

ASTM 
AMMONIA/NITROGEN 

350.2 
MG/L 

ND 

209F 209F 
% 

SEMIVOLATILES 

% 

METALS 

76 7.7 

ASTM 

TCLP 8270 

ASTM 

TCLP 6010 

COD OIL & GREASE 
HACH 8000 

MG/L 

413.1 

MG/L 

MG/L MGIL 

< RL 

ND 

<RL 

ND 

REACTIVE . 
CYANIDE IGNITABILITY 

9010 SW846 1010 
MG/KG OF 

ND >I60 

TOTAL SOLIDS TOTAL VOLATILE 
SOLIDS 

9030 
MG/KG 

PCBs PESTICIDES 

40 

ASTM 

8080 TCLP 8080 

TOTAL SOLIDS 
160.3 

UG/KG MGlL 

MG/L 

Aroclor 1248 

ND 

480 < RL 

MERCURY OIL & GREASE 
TCLP 7470 9071 

MG/L MGIKG 

< RL ND 

REACTIVE 
SULFIDE PH 

9045 
pH Units 

7.05 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
4 RL = Less Than Regulatory Limits 

i 



SAMPLE ID S4-W&006 

ANALYSIS 
METHOD 
UNITS 

VOLATILES 
TCLP 8240 

MGIL 

SEMIVOLATILES 
TCLP 8270 

MG/L 

METALS 
TCLP 6010 

MGIL 

PCBs 
8080 

UG/KG 

PESTICIDES 
TCLP 8080 

MGIL 

I <RL < RL -z RL ND <RL 
I 

9NALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL & GREASE 
VIETHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 
JNITS MG/KG MG/KG OF MGlL MGlKG 

4NALYSIS 

<RL ND >I60 < RL ND 

PAlNT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LIQUIDS TEST SOLIDS SULFIDE PH 

VlETHOD 9095 209F 209F 9030 9045 
JNITS MG/KG % % MG/KG DH Units 

0 87 3.2 63 8.25 

ASTM ASTM ASTM ASTM 
9NALYSIS AMMONlAlNlTROGEN COD OIL & GREASE TOTAL SOLIDS 
VIETHOD 350.2 HACH 8000 413.1 160.3 
JNITS MG/L MGIL MG/L MG/L 

ND ND . ND ND 

TCLP = TCLP Extraction Method 1314 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulatori Limits 



I SAMPLE ID S4-WCTIOI 

ANALYSIS 
METHOD 
UNITS 

VOlATlLES 
TCLP 8240 

MG/L 

SEMIVOLATILES 
TCLP 8270 

MGlL 

METALS 
TCLP 6010 

MG/L 

PCBs 
8080 

UG/KG 

PESTICIDES 
TCLP 8080 

MGIL 

-=z RL < RL 
I . 

I REACTIVE 1 
INALYSIS 
VlETHOD 
JNITS 

HERBICIDES 
TCLP 8150 

MG/KG 

CYANIDE 
9010 

MGlKG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY 
TCLP 7470 

MGlL 

OIL & GREASE 
9071 

MGIKG 

I < RL 0.61 >160 c RL 

ANALYSIS 
PAINT FILTER 
LIQUIDS TEST 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

METHOD 9095 209F. 209F 9030 9045 
. UNITS MG/KG % % MGIKG pH Units 

0 78 . 2.7 45 6.46 
. 

ASTM ASTM ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN COD OIL 8 GREASE TOTAL SOLIDS 
METHOD 350.2 . HACH 8000 413.1 160.3 
UNITS MGIL MG/L MG/L MG/L 

ND ND ., ND ND 

. 
TCLP = TCLP Extraction Method 131 I 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulatory Limits . 



SAMPLE ID S4-WCTI 02 
I 

ANALYSIS 
METHOD 
UNITS 

VOLATILES 
TCLP 8240 

MG/L 

SEMIVOLATILES 
TCLP 8270 

MGIL 

METALS 
TCLP 6010 

MGlL 

PCBs 
8080 

UGIKG 

PESTICIDES 
TCLP 8080 

MG/L 

ANALYSIS 
METHOD 
UNITS 

<RL 

HERBICIDES 
TCLP 8150 

MG/KG 

<RL 

c RL 

REACTIVE 
CYANIDE 

9010 

MG/KG 

ND 

<RL ND <RL 

IGNITABILITY MERCURY OIL & GREASE 
SW846 1010 TCLP 7470 9071 

OF MG/L MG/KG 

>160 <RL ND 

PAINT FILTER TOTAL SOLIDS 
ANALYSIS LIQUIDS TEST 

TOTAL VOLATILE REACTIVE 

METHOD 
SOLIDS 

9095 
SULFIDE 

209F 
PH’ 

UNITS 
209F 9030 

MG/KG 
9045 

% % MG/KG pH Units 

0 79 2.6 44 6.13 

ASTM ASTM 
ANALYSIS AMMONlAlNlTROGEN 

ASTM ASTM 
COD 

METHOD 
OIL &‘GREASE 

350.2 
TOTAL SOLIDS 

UNITS 
HACH 8000 413.1 

MGIL 
160.3 

MG/L MGIL MGIL 

ND ND ND ND 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulatory Limits 

. 

c 

c 



I: 

SAMPLE ID S4-WCTI 03 

ANALYSIS 
METHOD 
UNITS 

VOlATlLES SEMIVOLATILES 
TCLP 8240 TCLP 8270 

MG/L MGIL’ 

c RL < RL 

METALS ’ PCBs PESTICIDES 
TCLP 6010 8080 TCLP 8080 

MG/L UG/KG MGIL 

i RL ND < RL 

RNALYSIS 
METHOD 

UNITS 

HERBICIDES 
TCLP 8150 

MG/KG 

REACTIVE 
CYANIDE 

9010 

MG/KG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY OIL & GREASE 
TCLP 7470 9071 

MG/L MG/KG 

I 

ANALYSIS 
METHOD 
UNITS 

PAINT FILTER 
LIQUIDS TEST 

9095 
MG/KG 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE 

209F 209F 9030 
% % MG/KG 

PH 
9045 

pH Units 

0 80 1.9 69 7.22 
. 

ASTM ASTM ‘ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MG/L MG/L MG/L MG/L 

ND 8600 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulatory Limits 



1.. .7 1: I 
. 

SAMPLE ID S4-WCTI 04 
1, 

%NALWS 
METHOD 
UNITS 

ANALYSIS 
METHOD 

UNITS 

VOLATILES SEMIVOLATILES METALS 
TCLP 8240 

PCBs 
TCLP 8270 

PESTICIDES 
TCLP 6010 

MGIL 
8080 

MGIL 
TCLP 8080 

MG/L UGIKG MGIL 

< RL cRL <RL ND <RL 

REACTIVE 
HERBICIDES CYANIDE 
TCLP 8150 

IGNITABILITY MERCURY 
9010 SW846 1010 

OIL & GREASE 

MG/KG 
go71 TCLP 7470 

MGIKG OF MGIL MG/KG 

<RL 1.6 >160 < RL ND 

PAINT FILTER 
ANALYSIS LIQUIDS TEST 
METHOD 9095 
UNITS MGIKG 

0 

ASTM 
ANALYSIS AMMONIA/NITROGEN 
METHOD 350.2 
UNITS MG/L 

ND 

TOTAL SOLIDS 

209F 
% 

82 

ASTM 
COD 

HACH 8000 
MGIL 

ND 

TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE 

209F 9030 
% MGIKG 

1.7 42 

ASTM ASTM 
OIL & GREASE TOTAL SOLIDS 

413.1 160.3 
MG/L MG/L 

ND ND 

PH 
9045 

pH Units 

5.34 

TCLP = TCLP Extraction Method 1311 
ASTM - - ASTM tilater Leachate Method 3-0957 
< RL = Less Than Regulatory Llmits 

. 



I SAMPLE ID S4-WCTI 05 

ANALYSIS r METHOD 
UNITS 

I= 
I ANALYSIS 
METHOD 

UNITS 

ANALYSIS 
METHOD c UNITS 

l- ANALYSIS 

VOlATlLES SEMIVOLATILES 
TCLP 8240 TCLP 8270 

MGIL MGIL 

METALS 
TCLP 6010 

MGIL 

PCBs 
8080 

UGIKG 

PESTICIDES 
TCLP 8080 

MGIL 

<RL c RL < RL ND < RL 

HERBICIDES 
TCLP 8150 

MGIKG 

<RL 

REACTIVE 
CYANIDE 

9010 

MGIKG 

ND 

IGNITABILITY 
SW846 1010 

OF 

>I60 

MERCURY OIL & GREASE 
TCLP 7470 9071 

MG/L MGIKG 

c RL ND 

PAINT FILTER 
LIQUIDS TEST 

9095 
MGIKG 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

209F 209F 9030 9045 
% % MG/KG pH Units 

0 80 2.5 ND 6.34 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD ’ OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MGIL MGIL MGIL MG/L 

ND ND ND ND 

TCLP = TCLP G&action Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
( RL = Less Than Regulatory Limits 



Y 

ANALYSIS 

ANALYSIS 
METHOD c UNITS 

ANALYSIS 
METHOD 
UNITS MB/KG 

.> 
.O 

ASTM 
AMMONIA/NITROGEN 

350.2 
MG/L 

ND 

L 

ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 

MG/L MG/L MGIL UGIKG MGIL 

<RL < RL cRL Aroclor-1254 92 c RL 
I 

HERBICIDES CYANIDE IGNITABILITY MERCURY OIL & GREASE 
TCLP 8150 9010 SW846 1010 TCLP 7470 9071 

MGIKG MG/KG OF MGIL MGIKG 

<RL ND .160 =z RL ND I 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LIQUIDS TEST SOLIDS SULFIDE 

9095 
PH 

209F 
% 

85 

ASTM 
COD 

HACH 8000 
MGIL 

ND 

209F 9030 
% MG/KG 

4.9 ND 

ASTM ASTM 
OIL 8 GREASE TOTAL SOLIDS 

413.1 160.3 
MGIL MGIL 

ND 27 

9045 
pH Units 

6.52 

I 

SAMPLE ID S4-WCTI 06 I 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



1 

, 

SAMPLE ID S4-WCT201 

ANALYSIS r- METHOD 
UNITS 

UNITS 

ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
TCLl? 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 

MGIL MGIL MGIL UGIKG MGIL 

CRL < RL c RL ND <RL 

HERBICIDES 
TCLP 8150 

MG/KG 

CYANIDE 
9010 

MGIKG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY OIL & GREASE 
TCLP 7470 9071 

MGIL MGIKG 

<RL ND >160 < RL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LIQUIDS TEST SC-II IDS SLJLFICE nH --.-- ---. .-- I-. - 

9095 209F 209F 9030 9045 
MGIKG % % MGIKG DH Units 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD. OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 _--.- 
MGIL MGIL MGIL MGIL 

ND ND ND ND 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulato,ry Limits 

c 

. 



SAMPLE ID S4-WCT204 

ANALYSIS VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
METHOD TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 
UNITS MGIL MGIL MGIL UGIKG . MGIL 

<RL <RL < RL ND < RL 

REACTIVE 
ANALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL 8 GREASE 
METHOD TCLP 8150 9010 SW846 1010 TCLP 7470 
UNITS 

9071 
MGiKG MGIKG OF MG/KG 

<RL ND >I60 c RL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
ANALYSIS LIQUIDS TEST SOLIDS SULFIDE 
METHOD 9095 

PH 
209F 209F 9030 

UNITS 
9045 

MGIKG % % MGIKG pH Units 

0 86 3.3 ND 5.4 

ASTM ASSM ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN COD OIL 8 GREASE TOTAL SOLIDS 
METHOD 350.2 . HACH 8000 413.1 160.3 
UNITS MGIL MGIL MGIL MGIL 

ND ND ND ND 

& 

TCLP = TCLP Extraction Method 1311 
ASTM t ASTM Water Lea&ate Metlnod 3-0957 . 
< RL = Less Than Regulatory Limits 



Ii. L “1 Ir I 

SAMPLE ID S4-WCT205 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

4NALYSIS 
METHOD 
JNITS 

INALYSIS 
VlETHOD 
JNITS 

VOLATILES 
TCLP 8240 

MGIL 

< RL 

HERBICIDES 
TCLP 8150 

MGIKG 

<RL : 
i 

PAINT FILTER 
LIQUIDS TEST 

SEMIVOLATILES METALS PCBs PESTICIDES 
TCLP 8270 TCLP 6010 8080 TCLP 8080 

MGIL MGIL UGIKG MGIL 

c RL c RL Aroclor 1254 19J < RL 

REACTIVE 
CYANIDE IGNITABILITY MERCURY OIL & GREASE 

9010 SW846 1010 TCLP 7470 9071 
MGIKG OF MGIL MGIKG 

ND >160 c RL ND 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

9095 - 209F 209F 9030 
MGIKG % % MGIKG 

0 83 3.4 42 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MGIL MGIL MGIL MGIL 

ND ND ND ND 

9045 
pH Units 

6.32 

?CLP = TCLP Extraction Method 1311 
ASTM ,* ASTM Water Leachate Method 3-0957 
c Ri = Less Than Reguktoty Limits 

. 



1. 

SAMPLE ID S4-WCT206 

4NALYSIS VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
JlETHOD TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 
JNITS MGIL MGIL MGIL UGIKG MG/L 

<RL < RL < RL ND < RL 

REACTIVE 
\NALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL 8, GREASE 
nETHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 
INITS MGIKG MGlKG OF MGIL MGIKG 

cRL ND >I60 < RL ND 
, 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
\NALYSIS LIQUIDS TEST SOLIDS SULFIDE 
/lETHOD 

PH 
9095 209F 209F 9030 9045 

INITS ’ MG/KG % % MGIKG pH Units 

0 82 3.3 31 5.9 

ASTM ASTM ASTM ASTM 
LNALYSIS AMMONIA/NITROGEN COD OIL 8 GREASE TOTAL SOLIDS 
IETHOD 350.2 
[NITS MG/L ‘: 

HACH 8000 413.1 160.3 
MG/L MGIL MGIL 

ND ND ND ND 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
‘< RL = Less Than Regulatory Limits 



SAMPLE ID S4-WCT207 

ANALYSIS 
METHOD 
UNITS 

VOlATlLES 
TCLP 8240 

MGIL I 

<RL-’ 

SEMIVOLATILES 
TCLP 8270 

MG/L . 

<RL 

METALS 
TCLP 8010 

MGIL 

< RL 

PCBs PESTICIDES 
8080 TCLP 8080 

UG/KG MG/L 

Aroclor 1248 530 < RL 

ANALYSIS 
METHOD 

HERBICIDES 
TCLP 8150 

REACTIVE 
CYANIDE 

9010 
IGNITABILITY 
SW846 1010 

MERCURY 
TCLP 7470 

- 

OIL & GREASE 
9071 

UNITS t MGIKG MG/KG OF MGIL MGlKG - 

ANALYSIS 
h’$THOD 
UNITS 

<RL ND >I60 < RL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LIQUIDS TEST SOLIDS SULFIDE PH 

9095 209F 209F 9030 9045 
MGlKG % % MG/KG pH Units 

0 78 5.5 

ASTM ASTM ASTM ASTM 
4NALYSlS AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
LlNlTS MGlL MGlL MG/L MG/L 

ND ND 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 

. ( RL = Less Than Regulatory Limits 



I 

SAMPLE ID S4-WC3202 
4 

\NALYiIS VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES ’ 
nETHOD TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 
JNITS MGlL MG/L MG/L UGIKG MGIL 

LNALYSIS 
IIETHOD 
INITS 

\NALYSIS 
nETHOD 
INITS 

P 
h 
Id 

1 
n 
1 

A 
Iv 
U 

- 

hJALYSlS 
lETHOD 
‘NITS 

<RL cRL c RL 

~-~ 

Aroclor 1248 42 <RL 
I 

CYANIDE 

9010 
MG/KG 

REACTIVE 1 
OIL 8 GREASE 

9071 ’ 

MGlKG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY 
TCLP 7470 

MG/L 

HERBICIDES 

TCLP 8150 
MGIKG 

.I 

<RL .* 

PAINT FILTER 
LIQUIDS TEST 

9095 
MGlKG 

0 

ND 

TOTAL SOLIDS 

209F 
%. 

62 

7160 

TOTAL VOLATILE 
SOLIDS 

209F 
% 

6.1 

< RL 

REACTIVE 
SULFIDE 

9030 
MGlKG 

ND 

ND 

PH 
9045 

pH Units 

5.55 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MG/L MGlL MGlL MGIL 

ND ND ND ND 
I 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
<RL=‘-+ 1~3s Than Reguiatory Limits 

I 



I SAMPLE ID S4-WCT203 

ANALYSIS 
METHOD 

’ c UNITS 

I ANALYSIS 
METHOD 

I METHOD 
UNITS 

I 

VOIATILES SEMIVOLATILES 
TCLP 8240 TCLP 8270 

METALS 
TCLP 6010 

PCBs 
8080 

PESTICIDES 
TCLP 8080 

MG/L MG/L MGlL UG/KG MG/L 

< RL < RL <RL ND <RL 

HERBICIDES 
TCLP 8150 

MGlKG 

REACTIVE 
CYANIDE 

9010 

MG/KG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY 
TCLP 7470 

MGlL 

OIL & GREASE 
9071 

MGlKG 

<RL ND >I60 < RL ND 

PAINT FILTER 
LIQUIDS TEST 

9095 
MGlKG 

TOTAL SOLIDS TOTAL-VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

209F 209F 9030 9045 
% + % MG/KG pH Units 

0 76 4.2 40 6.1 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 

350 2 HACH 8000 413.1 160.3 
MGIL MG/L MG/L MGIL 

1.1 ND ND ND 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 

. 



I SAMPLE ID S4-WCT302 

‘ANALYSIS VOLATILES 
METHOD TCLP 8240 
UNITS MG/L 

SEMIVOLATILES 
TCLP 8270 

MGlL 

METALS 
TCLP 6010 

MG/L 

PCBs 
8080 

UG/KG 

PESTICIDES 
TCLP 8080 

MG/L 

I I <RL < RL < RL ND c RL 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

HERBICIDES CYANIDE IGNITABILIN MERCURY OIL & GREASE 
TCLP 8150 9010 SW846 1010 TCLP 7470 9071 

MGIKG MG/KG OF MG/L MG/KG 

<RL ND >I60 < RL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LIQUIDS TEST ’ SOtJDS’ SULFIDE PH 

9095 209F 209F 9030 
MG/KG 

,9045 
% % MG/KG pH Units 

0 71 3.6 92 6.53 

ASTM ASTM ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MG/L MG/L MGIL MGtL 

NP ND ND 4800 

. 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 

< R~z = Less Than Regulatory Limits 



..- . 1 y. .I . I . L. .1 . I 

I SAMPLE ID S4-WCT303 

ANALYSIS 
METHOD 
UNITS 

E 
I ANALYSIS 
METHOD 
UNITS 

L 
I ANALYSIS 
METHOD 
UNITS 

I ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMlVOlATlLES METALS PCBs PESTICIDES 
TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 

MG/L MG/L MG/L UGlKG MG/L 

HERBICtDES 
TCLP 8150 . 

MG/KG 

REACTIVE 
CYANIDE 

9010 
MGlKG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY 
TCLP 7470 

MGIL 

OIL & GREASE 
9071 

MG/KG 

<RL ND >160 <RL ND 

PAINT FILTER 
LIQUIDS TEST 

9095 

TOTAL SOLIDS TOTAL VOLATILE 
SOLIDS 

209F 209F 

REACTIVE 
SULFIDE 

9030 
MGlKG 

PH 
9045 

MGlKG % % pH Units 

ASTM ASTM ASTM ASTM 
~MMONIAINITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulatory Limits 

. 



SAMPLE ID S4-WCT304 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 

VOLATILES 
TCLP 8240 

MG/L 

<RL 

, 

HERBICIDES 
TCLP 8150 

MG/KG 

<RL 

PAINT FILTER 
LIQUIDS TEST 

9095 

SEMIVOLATILES METALS PCBs PESTICIDES 
TCLP 8270 TCLP 6010 8080 TCLP 8080 

MG/L MGIL UG/KG MGIL 

<RL <RL ND < RL 

REACTIVE 
CYANIDE IGNITABILITY MERCURY OIL 8 GREASE 

9010 SW846 1010 TCLP 7470 9071 
MGlKG OF MG/L MG/KG 

ND >I60 < RL ND 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

209F 209F 9030 9045 
UNITS MG/KG % % MGlKG pH Units 

0 I. 80 4 ND 6.45 

ASTM ASTM ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MGIL MGlL MGlL MG/L 

ND ND ND 220 

I \ 

TCLP = TCLP Extraction Method 13i 1 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less TQan Regulatory Limits 



SAMPLE ID S4-WCT305 

METHOD 
UNITS 

VOLATILES 
TCLP 8240 

MG/L 

<RL 

ANALYSIS HERBICIDES 
METHOD TCLP 8150 

UNITS MGIKG 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 
UNlTS 

PAINT FILTER 
LIQUIDS TEST 

9095 
MGlKG 

‘: 
0 

ASTM 
AMMONVVNITROGEN 

350.2 
MG/L MG/L MGIL MG/L 

ND ND ND 52 

SEMIVOLATILES 
TCLP 8270 

MGlL 

METALS 
TCLP 6010 

MG/L 

PCBs 
8080 

UG/KG 

PESTICIDES 
TCLP 8080 

MG/L 

< RL < RL Aroclor-1248 140 < RL 

REACTIVE 
CYANIDE 

9010 
MG/KG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY 
TCLP 7470 

MG/L 

OIL & GREASE 
9071 

MG/KG 

>I60 

TOTAL SOLIDS 

209F 
%- 

75 

ASTM 
COD 

HACH 8000 

TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

209F 9030 9045 
% MG/KG pH Units 

4.8 ND 6.6 

ASTM ASTM 
OIL & GREASE TOTAL SOLIDS 

413.1 160.3 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate’Method 3-D957 
< RL = Less Than Regulatory L!tnits 



SAMPLE ID S4-WCT402 . 
ANALYSIS VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
METHOD TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 
UNITS MGlL MGIL MGIL UG/KG MGIL 

<RL’ <RL <RL Aroclor 1248 560 <RL 

REACTIVE 
ANALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL & GREASE 
METHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 
UNITS MGIKG MGIKG OF MGIL MGIKG 

<RL ND ~160 <RL ND 1 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
ANALYSIS LIQUIDS TEST SOLIDS SULFIDE PH 
METHOD 9095 209F 209F 9030 9045 
UNITS MG/KG % % MGIKG pH Units 

0 78 3.6 ND 5.8 

ASTM ASTM ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN ’ COD OIL 8 GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MGIL MG/L MGIL MGIL 

1.2 ND ND 5300 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



e 

SAMPLE ID S4-WCT403 . 

\NALYSIS VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 

nETHOD TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP8080 

JNITS MG/L MG/L MG/L UG/KG MG/L 

<RL < RL <RL Aroclor 1248 290 < RL 

REACTIVE 
LNALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL & GREASE 
IlETHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 

JNITS MGIKG MGIKG OF MGIL MGIKG 

<RL ND >I60 <RL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LNALYSIS LIQUIDS TEST SOLIDS SULFIDE PH 
/lETHOD 9095 209F 209F 9030 9045 

INITS MG/KG % % MG/KG pH Units 
. 

10 77 3.8 ND * 6.36 

ASTM ASTM ASTM ASTM 
LNALYSIS AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
IETHOD 350.2 HACH 8000 413.1 160.3 
INITS MGIL MG/L MGIL MGIL 

ND ND ND 5300 Y 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



SAMPLE ID S4=W;CT306 

ANALYSIS ’ VOLATILES 
METHOD TCLP 8240 
UNITS MGIL 

SEMIVOLATILES 
TCLP 8270 

MGIL 

METALS 
TCLP 6010 

MGIL 

PCBs 
8080 

UGIKG 

PESTICIDES 
TCLP 8080 

m/m/l 

I <RL < RL < RL Aroclor-l254 2000 1 <RL 

REACTIVE 
ANALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL 8 GREASE 
METHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 
UNITS M&KG MG/KG MG/KG OF = MGIL 

I <RL ND >I60 <RL ND 
I 

PAI NT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
ANALYSIS LIQUIDS TEST SOLIDS SULFIDE 
METHOD 

PH 
u 9095 209F ’ 9045 

UNlTS MGIKG % . % MG/KG pH Units 

0 75 ‘ 3 33 6.32 

ANALYSiS 
ASTM ASTM ASTM ASTM 

AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METf-IOD 350.2 HACH 8000 413.1 160.3 
UNITS MG/L MGlL MGIL MGIL 

ND ND . ND 66 
. 

c 

TCLP ‘= TCLP Extrarfion Method 1319 w.. . . 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



I SAMPLE ID S4-WCT401 

ANALYSIS 

t- METHOD 
UNITS 

t- 

VOIATILES 
TCLP 8240 

MGIL 

. 

SEMIVOLATILES 
TCLP 8270 

MGIL 

METALS 
TCLP 6010 

MGIL 

PCBs 
8080 

UGIKG 

PESTICIDES 
TCLP 8080 

MGIL 

ANALYSIS 
METHOD 

UNITS 

F ANALYSIS 

I METHOD 
UNITS 

I= 
I ANALYSIS 
METHOD 
UNITS 

t 

<RL <RL < RL Aroclor 1248 880 < RL 

HERBICIDES 
TCLP 8150 

MG/KG 

REACTIVE 
CYANIDE 

9010 

MGIKG 

IGNITABILITY 
SW846 1010 

OF 

MERCURY 
TCLP 7470 

MGlL 

OIL & GREASE 
9071 

MGlKG 

<RL ND >I60 < RL ND 

PAlNT FILTER 
LIQUIDS TEST 

9095 
MG/KG 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

209F 209F 9030. 9045 
% % MGIKG pH Units 

0 82 5. 31 5.6 . 

ASTM i ASTM ASTM ASTM 
IMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MG/L MGIL MG/L MGIL 

ND ND ND 5200 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



SAMPLE ID S4-WCT501 

ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMlVOlATlLES 
TCLP 8240 TCLP 8270 

MG/L MGIL 

<RL < RL 

METALS 
TCLP 6010 

MGIL 

< RL 

PCBs 
8080 

UGIKG 

ND 

PESTICIDES 
TCLP 8080 

MGIL 

< RL 

ANALYSIS 
METHOD 
UNITS 

HERBICIDES 
TCLP, 8150 

MGIKG 

<RL 
. 

CYANIDE- 
9010 

MGIKG 

ND 

IGNITABILIN 
SW846 1010 

OF 

>160 

MERCURY 
TCLP 7470 

MGIL 

< RL 

OIL & GREASE 
9071 

MGIKG 

ND 

ANALYSIS 
METHOD 
UNITS 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE, REACTIVE 
LIQUIDS TEST SOLIDS SULFIDE PH 

9095 209F 209F 9030 9045 
MGlKG % % MGlKG pH Units 

I 
. y 81 2.8 ND 6.35 

A&M ASTM . ASTM ASTM 
ANALYSIS AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MGIL MGIL MGIL 

r MGIL 

ND ND ND 51 . 

TCLP = TCLP Extraction Method ? 311 
ASTM = ASTM Water Leachate Method 3-0957 
* RL = Less Than Regulatory Limits 



SAMPLE ID S4-WCTSO2 
b. 

ANALYSIS VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
METHOD TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 
UNITS MGIL MGIL MGIL UGIKG MGIL 

‘RL <RL . <RL Aroclor-1242 1800 <RL 

REACTIVE 
ANALYSIS HERBICIDES CYANIDE IGNITABILHY MERCURY OIL & GREASE 
METHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 
UNITS MGlKG MGIKG OF MGlL MGlKG 

<RL ND >160 < RL ND 

PAINT FILTER TOTAL SOLIDS OTAL VOLATIL REACTIVE 
ANALYSIS LIQUIDS TEST SOLIDS SULFIDE PH 
METHOD 9095 209F 209F 9030 9045 
UNITS MGIKG % % MG/KG pH Units 

0 78 4.7 ND 7.05 

ANALYSIS AMMONIA/NITROGEN COD OIL 8 GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MGIL MGIL MG/L MGIL 

ND ND ND 43 

TCLP = TCLP Extraction Method 1311 
&lTbl = ASTM Water Leachate Method 3-0957 
c RL = Less Than Regulatory Limits 

11 



I SAMPLE ID S4-WCT503 * 
1 
ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMIVOLATILES 
TCLP 8240 TCLP 8270 

MO/L MG/L 

METALS 
TCLP 6010 

MGIL 

PCBs 
8080 

UGIKG 

PESTICIDES 
TCLP 8080 

MGIL 

<RL <RL <RL ND < RL 

ANALYSIS 
METHOD 

UNITS 

ANALYSIS 
METHOD 
UNITS 

HERBICIDES CYANIDE IGNITABILITY MERCURY OIL 8 GREASE 
TCLP 8150 9010 SW840 1010 TCLP 7470 9071 

MGKG MG/KG OF MGIL MGIKG 
81 

<AL ND ~160 c RL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE ’ 
LIQUIDS TEST SOLIDS SULFIDE 

9095 
PH 

209F 209F 9030 9045 
MG/KG % % MGIKG pH Units 

I 
0 . 80 2.7 ND 6.35 

c 
ASTM ASTM 

ANALYSIS 
ASTM ASTM 

AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MGIL MGIL v MGlL MGIL 

ND ND ND 22 

TCLP = TCLP Extraction Method ?3? ? 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



I i I.3 I- : f 1 , !‘ I 

SAMPLE ID S4-WCT504 

ANALYSIS I VOLATILES SEMIVOLATILES METALS PCBs PESTICIDES 
METHOD 
UNITS 

I. 
TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 

MGIL MGIL MGIL UGIKG MG/L 

<RL ND 

REACTIVE 
ANALYSIS HERBICIDES CYANIDE IGNITABILITY MERCURY OIL & GREASE 
METHOD TCLP 8150 9010 SW846 1010 TCLP 7470 9071 
UNITS MGIKG MG/KG OF MGlL MGlKG 

I “‘<RL ND >I60 < RL 

ANALYSIS 
PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LIQUIDS TEST SOLIDS SULFIDE PH 

METHOD 9095 209F 209F 9030 9045 
UNITS MGIKG % % MGlKG oH Units 

0 76 2.7 ND 6.1 

ASTM ASTM ASTM ASTM 

I ANALYSIS AMMONI.4/NITROGEN COD OIL & GREASE TOTAL SOLIDS 
METHOD 350.2 HACH 8000 413.1 160.3 
UNITS MGlL MGlL MG/L MGIL 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Rkgulatory Limits 

i 



I SAMPLE ID S4-WCT404 
I 

ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMlVOLATlLES 
TCLP 8240 TCLP 8270 

MG/L MGIL 

<RL <RL 

METALS 
TCLP 6010 

MGIL 

<RL 

PCBs 
8080 

UG/KG 

ND 

PESTICIDES 
TCLP 8080 

MGlL 

c RL 

ANALYSIS 
METHOD 

UNITS 

HERBICIPES 
TCLP 8150 

MGIKG 

REACTIVE 
, CYANIDE 

9010 

MGIKG 

IGNITABILITY MERCURY OIL & GREASE 
SW846 1010 TCLP 7410 9071 

OF MGIL MG/KG 

I <RL ND >I60 <RL ND 
I 

ANALYSIS 
METHOD 
UNITS 

PAINT FILTER 
LIQUIDS TEST 

9095 
MGlKG 

TOTAL SOLIDS TOTAL VOLATILE REACTtVE 
SOLIDS SULFIDE 

2OQF 209F 9030 
% % MG/KG 

PH 
9045 

DH Units 

I I ND ND ND 3200 
I 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Lea&ate Method 3-D957 
< RL = Less Than Regulatop/ Limits 



SAMPLE ID S4-WCT405 1 

UNITS 

I= 
I ANALYSIS 
METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

I ANALYSIS 
METHOD 
UNITS 

. 

VOLATILES SEMlVOlATlLES 
TCLP 8240 TCLP 8270 

MG/L MG/L 

METALS 
TCLP 6010 

MG/L 

PCBs 
8080 

UG/KG 

PESTICIDES 
TCLP 8080 

MG/L 

<RL < RL <RL Aroclor 1248 1700 <RL 

HERB&IDES 
TCLP 8150 

MG/UG 

REACTIVE 
CYANIDE IGNITABILITY MERCURY OIL & GREASE 

9010 . SW846 1010 TcLP 7470 9071 
MG/K@ OF MGIL MG/KG 

<RL ND >I60 cRL ND 

PAINT FILTER TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
LIQUIDS TEST SOLIDS SULFIDE PH 

9095 20QF 20QF 9030 9045 
MG/KG % % MG/KG pH Units 

0 80 3.9 ND 6.1 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MG/L MG/L MG/L MG/L 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 



SAMPLE ID S4-WCT601 
t 
ANALYSIS VOLATILES SEMIVOLATILES METALS 
METHOD 

PCBs 
TCL!? 8240 

PESTICIDES 
TCLP 8270 TCLP 6010 

UNITS 
8080 

MGIL 
TCLP 8080 

MG/L MG/L UGIKG MG/L 

<RL <RL <RL Aroclor 1248 120 <RL 

REACTIVE 
ANALYSIS HERBlClDES CYANIDE IGNITABILITY 
METHOD 

MERCURY 
TCLP 8150 

OIL & GREASE 
9010 SW846 1010 TCLP 7470 

UNITS 
9071 

MG/KG MG/KG OF MGIL MG/KG 

<RL ND >I60 <RL ND 

PAINT FILTER 
ANALYSIS 

TOTAL SOLIDS TOTAL VOLATILE 
LIQUIDS TEST 

REACTIVE 
SOLIDS 

METHOD 
SULFIDE 

9095 209F 
’ PH 

209F 
UNITS 

9030 
MGIKG 

9045 
% % MG/KG pH Units 

0 83 2.8 36 5.95 

ASTM ASTM 
ANALYSIS 

ASTM 
AMMONIA/NITROGEN 

ASTM 
COD OIL & GREASE 

METHOD 
TOTAL SOLIDS 

350.2 HACH 8000 413.1 
UNITS 

160.3 
MGIL MGIL MO/L MG/L 

ND ND ND 5400 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-DS57 
< RL = Less Than Regulatory Limits 

.! 



SAMPLE ID S4-WCT602 

ANALYSIS 
METHOD 
UNITS 

VOLATILES 
TCLP 8240 

MG/L 

SEMlVOlATlLES METALS PCBs PESTICIDES 
TCLP 8270 TCLP 6010 8080 TCLP 8080 

MG/L MGIL UGIKG MGIL 

ANALYSIS 
METHOD 
UNITS 

<RL 

HERBICIDES 
TCLP 8150 

MGlKG 

<RL 

REACTIVE 
CYANIDE 

9010 ) 
MGIKG 

< RL Aroclor 1248 530 < RL 

IGNITABILITY MERCURY OIL & GREASE 
SW846 1010 TCLP 7470 9071 

OF MGIL MGIKG 

ANALYSIS 

<RL ND >I60 

PAIN-F FILTER TOTAL SOLIDS TOTAL VOLATILE 
LIQUIDS TEST SOLIDS 

<RL 

REACTIVE 
SULFIDE 

ND 

PH 
METHOD 
UNITS 

9NALYSIS 
VIETHOD 
JNITS 

9095 209F 209F 9030 9045 
MGIKG % % MG/KG pH Units 

0 79 4.1 ND 5.98 

ASTM ASTM ASTM ASTM 
AMMONIA/NITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MGIL MG/L MG/L MG/L 

ND ND ND 5200 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 

. 



SAMPLE ID S4-WC;T603 

ANALYSIS r METHOD 
UNITS 

I 
ANALYSIS 
METHOD 

c UNITS 

I ANALYSIS 
METHOD 
UNlTS 

t- 

I ANALYSIS 
METHOD 
UNITS 

VOIATILES SEMIVOLATILES METALS PC& PESTICIDES 
TCLP 8240 TCLP 8270 TCLP 6010 8080 TCLP 8080 

MG/L MG/L MG/L UG/KG MG/L 

<RL 

HERl3lClDES 
TCLP 8150 

MGIKG 

< RL 

REACTIVE 
CYANIDE 

9010 
MGlKG 

< RL 

IGNITABILITY 
SW846.1010 

OF 

ND 

MERCURY 
TCLP 7470 

MGIL 

<RL 

OIL 8, GREASE 
9071 

MGlKG 

kRL ND >160 c RL ND 

PAINT FILTER 
LIQUIDS TEST 

9095 
MG/KG 

0 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

209F 209F 9030 9045 
% % MG/KG pH Units 

85 3.8 35 6.25 

ASTM ASTM ASTM ASTM 
AMMONlAINITROGEN COD OIL & GREASE TOTAL SOLIDS 

350.2 HACH 8000 413.1 160.3 
MGlL MG/L MGlL MG/L 

ND ND ND 5100 

TCiP = TCLP Extraction Method 131 I 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Limits 

. 



SAMPLE ID S4-WCT701 

ANALYSIS , 
METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

ANALYSIS 

VOLATILES 
TCLP 8240 

MG/L 

<RL 
, 

HERBICIDES 
TCLP 8150 

MG/KG 

<RL 

PAINT FILTER 
LIQUIDS TEST 

SEMIVOLATILES METALS PCBs PESTICIDES 

TCLP 8270 TCLP 6010 8080 TCLP 8080 

MGlL MGlL UG/KG MGlL 

-. 
<RL <RL Aroclor-1248 22 < RL 

REACTIVE 
CYANIDE IGNITABILIN MERCURY OIL 8 GREASE 

9010 SW846 1010 TCLP 7470 9071 

MGlKG OF MGlL MG/KG 

ND &60 < RL ND 

TOTAL SOLIDS TOTAL VOLATILE REACTIVE 
SOLIDS SULFIDE PH 

METHOD 
UNITS 

ANALYSIS 
METHOD 
UNITS 

9095 209F 
MG/KG % 

’ 0 82 

ASTM ASTM 
AMMONIA/NITROGEN COD 

350.2 HACH 8009 
MG/L MG/L 

ND ND 

209F 9030 9045 

% MGlKG pH Units 

1.9 ND 6.05 

ASTM ASTM 
OIL 8 GREASE TOTAL SOLIDS 

413.1 160.3 
MGIL MGIL 

ND 18 

TCLP = TCLP Extraction Method 131 I 
ASTM = ASTM Water Leachate Method 3-D957 
c RL = Less Than Regulatory Limits 



SAMPLE ID S4-WC-i-702 
I 

ANALYSIS 
METHOD 
UNITS 

VOLATILES SEMlVOlATlLES METALS PCBS 
TCLP 8240 

PESTICIDES 
TCLP 8270 TCLP 6010 8080 

MGIL 
TCLP 8080 

MG/L MGlL UG/KG MG/L 

<RL <RL <RL Aroclor-1248 37 <RL 

t 
I 
I REACTIVE i 

ANALYSIS 
METHOD 
UNITS 

HERBICIDES 
TCLP 8150 

MGlKG 

CYANIDE 
9010 

MGlKG 

IGNlTABlLln 
SW846 1010 

OF 

MERCURY OIL & GREASE 
TCLP 7470 9071 

MGlL MGlKG 

I I <RL ND a160 <RL ND I I 
I PAINT FILTER 

LIQUIDS TEST 
TOTAL SOLIDS . TOTAL VOLATILE REACTIVE 

- SOLIDS SULFIDE 
3F 

PH 
209F 9030 9045 

% % MG/KG pH Units L 

6.95 I 

ASTM ASTM 
ANALYSIS AMMONIAINITROGEN 

ASTM ASTM 
COD OIL 8 GREASE 

METHOD 
TOTAL SOLIDS 

350.2 HACH 8000 413.1 
UNITS 

160.3 
MGIL MG/L MGIL MGIL 

ND ND ND 47 

1 I 1 
TCLP = TCLP Extraction Method 131 I 
ASTM = ASTM Water Leachate Method 3-0957 
< RL = Less Than Regulatory Limits 

. 



I--~- SAMPLE ID S4-WCT703 

ANALYSIS 

t- METHOD 
UNITS 

I 
I ANALYSIS 
METHOD 

IUNITS 

ANALYSIS 
METHOD 

IuNiTs 

ANALYSIS 

c METHOD 
UNITS 

./ 

VOLATILES SEMIVOIATILES 
TCLP 8240 TCLP 8270 

MG/L MG/L 

<RL <RL 

METALS 
TCLP 6010 

MGIL 

<RL 

PCBs PESTICIDES 
8080 TCLP 8080 

UG/KG MGlL 

Aroclor-1248 79 < RL 

HERBICIDES 
TCLP 8150 

MGlKG 

<RL 

REACTIVE 
CYANIDE 

9010 

MG/KG 

ND 

IGNITABILITY 
SW846 1010 

OF 

>160 

MERCURY 
TCLP 7470 

MG/L 

<RL 

OIL & GREASE 
9071 

MGlKG 

ND 

PAINT FILTER 
LIQUIDS TEST 

9095 
MG/KG 

TOTAL SOLIDS 

209F 
% 

TOTAL VOLATILE 
SOLIDS 

209F 
% 

REACTIVE 
SULFIDE 

9030 
MGlKG 

PH 
9045 

pH Units 

0 86 4.2 ND 5.85 

ASTM ASTM ASTM ASTM 
AMMONlAlNlTROGEN COD OIL & GREASE TOTAL SOLIDS 

359.2 HACH 8000 413.1 160.3 
MGIL MGIL MG/L MGlL 

ND ND ND 69 

TCLP = TCLP Extraction Method 1311 
ASTM = ASTM Water Leachate Method 3-D957 
< RL = Less Than Regulatory Li.Tits 



ATTACHMENT F 

PERIMETER AIR SAMPLING RESULTS SUMMARY 

- l - 



ATTACHMENT F 
PERIMETER AIR SAMPLING RESULTS FOR TSP AND THALLIUM 

NAWC WARMINSTER - SITE 4 

Pennsylvania Department of Environmental Protection (PADEP) and United States 
Environmental Protection Agency (USEPA) 24-hour Standard for Particulate Material 
(PM): 150 pg/m3 

‘7 CD97W97043F 





ATTACHMENT G 
PERSONNEL SAMPLING RESULTS FOR BERYLLIUM AND CADMIUM 

NAWC WARMINSTER - SITE 4 

, . . . . . . ..--. I 
:-Z with dn7er I at00 1 ----- I 

I 
1 g-12-01 1 8-12-9h 1 T. Danlev 1 

__---_ 
Excavatinv Trench #5 I -coo01 I 

8- 12-02 
g-14-01 
8- 14-02 

~ g-15-01 

- -- - - -. -----, 

8-12-96 B. Locke 
8- 14-96 H. Watkins 
8- 14-96 T. Dooley 
8-15-96 1 B. Locke 

----- -----m 

General labs 
General sit, ._““. 
Loading topsoil into 
General labor and ( 

_ Jr and decon pad 
P lahnr 

I <.ooo 1 I c _- 
<.nnn1 i en 

tmclcs with d .- ----._- . ..-.. ..-- 

I decon pad 
8- 15-02 8- 15-96 B. Reid Grade E-Z roads in a.m.; 

p*-:‘A:-- ‘-ailer stairs in o.m. 
8-20-01 1 g-20-96 1 T. Dooley 1 Excavation I of Trench #3 
8-20-02 1 8-20-96 1 B. Reid 1 Grading ro ads in E-Z ~~ _ _ I --_- 
8-21-01 

I 
8-2 l-96 

I 
B. Locke 

I 
Decon trucks, pumping water and 

I 
.0002 

I 
<.oooo 1 

gepml lahnr II 

’ g-21-02 
8-22-O I 

g-22-02 

.“.I. . ..“l. 

8-2 I-96 T. Dooley ix-..., _ _-._-__ ..- 
I 1 

cavatina Trench #f i .ooo 1 I <.oooo 1 _---- - II 

8-22-96 B. Reid Grading roads in E-Z and moving 
J 

coo0 I <.oooo 1 
topsoil 

8-22-96 T. Dooley Excavate Trench #3 and load out coo0 I <.oooo 1 
tonsnil 

11 8-26-01 i 8-26-96 i B. 
II 

, Reid 
X-26-02 1 X-269h 1 T lhnlav 
- -- -- - -- _ - -. -----2 

8-27-O I 8-27-96 H. Watkin S 

--I----- 

Grading site roads with dozer 
Excavating Trench #I 
Decontamination of trucks and 

1 general labor 
1 Excavating Trench # 1 

:cavatine Trench #I 

I 

<.ooo 1 ~.OOOO 1 
<.ooo I <.oooo 1 
<.ooo 1 <.oooo 1 

.0004 
coo0 1 

I 

g-27-02 8-27-96 T. Dooley __. 
8-28-O I 8-28-96 T. Dooley Ex y I 
g-28-02 8-28-96 B. Reid Grading roads and mnvincr tnncnil I -coo0 I 
9-3-o I 09-03-96 T. Dooley Excavating Trench #I and loading 

I 
-=.uuu 1 

toasoil 
I 

9-3-02 09-03-96 B. . . . ..L R&d V...“..., 
94-o I 09-04-96 B. Locke Genera 
94-02 09-04-96 T. Dooley Ex.,, . -..“. 
9-5-o I 09-05-96 B. Reid Grading rc 

9-5-02 1 09-05-96 I T. Doolev Ex 

, --r---- 

-1 Grmiing~oa& in E-Z .0008 
. ..-.-I site labor c.000 1 

of Trench #I <.OOOl 

NOTE: OSHA PEL for Beryllium: .002 mg/m3 
OSHA PEL for Cadmium: .005 mg/m3 



ATTACHMENT H 

PHOTOGRAPHIC LOG 



SEFUAL 

001 
002 

003 

004 

005 

006 

007 

008 

009 

010 

011 

012 

013 

014 

015 
016 

017 

018 

019 

020 

FRAME 

37 
36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

26 

25 

24 

23 
22 

21 

20 

19 

18 

DATE BY PHOTO DESCRIPTION 
7130196 DWM Void 
7/30/96 DWM Site 4 - Viewing southeast, 

stripping topsoii 
7/30/96 DWM Site 4 - Viewing east. 

(note silt fence) 
7/30/96 DWM Site 4 - Viewing west. 

(note key in soil for silt fence) 
7130196 DWM Site 4 - Viewing southwest, 

stripping topsoil 
7/30/96 DWM Site 4 - Viewing southwest, 

stripping topsoil 
g/7/96 , WD Site 4 - Trench TR07 

Accumulated rain water 
g/7/96 WD Site 4 - Trench TR05 

Excavation and loading at TR05 
8/7/96 WD Site 4 - Continuous air monitoring 

during excavation (real time) 
8/l 4196 WD Site 4 - Topsoil removal (to avoid 

project shutdown caused by rain) 
g/26/96 WD Site 4 - Dewatering of TR07 with 

3” pump 
8/26/96 WD Site 4 - Erosion controi at 

northwest inlet to swale (Patrol 
Road) 

g/26/96 WD Site 4 - TR03 
Accumulated water im Trench 
TRo3 

8126196 WD Site 4 - Begin excavation at 
Trench TROl . 

a/26/96 WD Site 4 - Excavation at TROl 
8126196 WD Site 4 - Continuous air monitoring 

during excavation at TROl 
8/26/96 WD Site 4 - Air monitoring at trench 

bottom using OVM 580B as per 
E.P.A. request 

g/26/96 WD Site 4 - TR05 
Completed excavation of TR05 

8/26/96 Site 4 - Additional excavation at 
TR07 Sta. 235 to Sta. 250 

g/26/96 WD Site 4 - Additional excavation 
complete at TR07. 

CD97W97046 1 

-. 



DATE 
8126196 

8126196 

91396 

9/S/96 
9/S/96 
915196 

915196 

9/l l/96 

9112196 

g/12/96 

g/12/96 

9112/96 

9/ 12196 

902196 -. .- 

BY 

WD 

WD 

WD 
WD 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

PHOTO DESCRIPTION 
Site 4 - Re-excavation at Sta. 150 
PID monitoring prior to 
confimatory sampling 
Site 4 - Dewatering and silt control 
at TR03 
Site 4 - Groundwater in Trench 
TROI 
Site 4 - Support zone trailer 
Site 4 - Dust control 
Site 4 - Vibratory roller Cat. 433-B 
backfill compaction 
Site 4 - Viewing north to south. 
Haul road 
Site 4 - Viewed east to west. 
Excavation of TROO 
Site 4 - Viewed east to west. 
Sidewall sloping of TR07 
Site 4 - Viewed west to east. 
Sidewall sloping of TR07 prior tc 
backfill 
Site 4 - Viewed west to east. 
Four to one slope and access ramp 
to TR07 
Site 4 - Viewed west to east. 
Initial sloping and access ramp 
construction at TR03 using 
existing soil 
Site 4 - Viewed west to east. 
Compaction of existing soil used 
to slope TR07 
Site 4 - Viewed west to east. 
Access ramp and sloping prior to 
backfill at TR03 

9118196 WD Site 4 - Periodic decon of 

I excavator to control cross 
I contamination 

912.996 Site 4 - Haul road installation for 
I backfill 

9125196 Site 4 - Viewed south to north. 
Backfill delivery at TRO7 

I 

2 



,!-@- 

c 

a 

- 
/ 

f 

t 
; 

SERIAL 

038 

039 

040 

041 

042 

043 

044 

045 

046 

047 

048 

049 

050 

051 

052 

053 
054 
055 
056 

057 

FRAME DATE 
9125196 

g/25/96 

9126196 

g/26/96 

1 O/3/96 

1 O/3/96 

1 O/3/96 

1 O/3/96 

10/3/96 

1 O/3/96 

1 O/7/96 

1 O/7/96 

1 O/7/96 

10/7/96, 

1 O/7/96 

1 Oi 1 O/96 
1 O/15/96 
10/15/96 
lOi15J96 

10/15/96 

BY PHOTO DESCRIPTION 
Site 4 - Viewed south to north. 
18” lift instailed and vibratory 
compaction performed prior to in- 
place density test. 

WD Site 4 - On-site compaction test 
Sand cone method 
Site 4 - .Viewed west to east. 
Backfill and compaction at TR03 
Site 4 - Viewed west to east 
Backfill and compaction at TRO5 
Site 4 - Viewed west to east. 
Backfill of TR07 complete 

WD Site 4 - Viewed west to east. 
Backfill of TROS complete 

WD Site 4 - Viewed west to east. 
Backfill of TR03 complete 

WD Site 4 - Viewed west to east. 
Completed excavation of TRO2. 

f Temporary access road installed. 
WD Site 4 - Viewed west to east. 

TROO 85% complete. 
Site 4 - Viewed west to east. 
Backfill and compaction at TROl 

WD Site 4 - Viewed east to west. 
Backfill material placement at 
TROl 

WD Site 4 - Viewed east to west. 
Groundwater at TR02 
Site 4 - Viewed east to west. 
Groundwater at TR02 
Site 4 - Viewed east to west. 
Groundwater at TRO:! 

WD Site 4 - Viewed east to west. 
Groundwater at TR02 

WD TR02 - Water sampling 
WD Trench TR02 viewed east to west 
WD Trench 4 viewed east to west 
WD Trench pits at TR04. 

Soil screening wiOVM and CGI 
WD Additional test pits at TRO4 



SERIAL FRAME DATE 
058 lo/15196 

059 1Oi15i96 

060 lOi21i96 

BY 

WD 

PHOTODESCRIPTION 
Soil scree$ng to determine extent 
of contamination at TRO4. 
Soil screening to determine extent 
of contamination at TR04. 
Inlet at Kirk Road. Stormwater 
from Site 4 flows under Kirk Road 

061 1Oi21i96 
through private property. 
Photo looking north as storm water 

062 

063 

064 

065 

066 

067 

068 

069 

070 

071 -5 -. 

072 

10/21/96 

1 O/2 l/96 

10/21/96 

10/21/96 

1 Of2 1 I96 

1 Of2 l/96 

1 Of2 1 I96 

10/21/96 

10/21/96 

10/21/96 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

WD 

discharges from under Kirk Road. 
Drains east of Site 4. Flows into 
this drainage pathway. 
Further north (downstream). 
Drainage pathway east of Site 4 
Storm drain west of Site 4 and 
north of Patrol Road. No sediment 
control. 
Berm uphill of Trench 06 (looking 
west) 
Panoramic view of Site 4 (looking 
west) 
Panoramic view of Site 4 (looking 
west) 
Panoramic view of Site 4 (looking 
west) 
Panoramic view of Site 4 (looking 
west) 
Berm uphill of Trench 02 (looking 
west) 
Storm drain east of Site 4 and 
north of Patrol Road. No sediment 
control. - 
East end of Trench 04 at Station 
500. Stormwater discharged 
through and/or overflowed silt 
fence (looking west). 
Plastic/fill covering exposed end 
of potentially hazardous materials 

10/21/96 
in Trench 4 (looking west) 
East end of Trench 06 at Station 
350. Stormwater discharge 

or overflowed silt 

CD9712197046 4 ~-__ 



300/350. Stormwater discharged 
through and/or overflowed silt 

Trench 04 at Station 
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Site #4 immediately watered afkr 

CD97#2/97046 6 
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ATTACHMENT I 

REWORK ITEMS LOG 



Contract No. and Title: 

Iontractor: 

REWQ,RK ITEMS L!ST 

N62472-94-D-0398 

FWENC 

CONTRACT 
REQUIREMENT 
(Spec. Section and 

DATE Par. No.; Drawing No. ACTION TAKEN BY Qd 
KIMBER IDENTIFIED DESCRIPTION and Detail No., etc. MANAGER RESOLUTION DATE COMPLETED 

1. 8/14/96 Samples at TR07 Station #s 150 and 250 Re-excavate and sample. g/26/96 
above clean-up criteria. 

2. 9/l l/96 Samples at TR03 Station #s 246,348 and 
575 above clean-up criteria. 

Re-excavated TR03 Station 
ifs 246,348 and 575, 
currently at bedrock. 

9/I l/96 

3. 1 O/3/96 

4. I O/9/96 

Sample at TROI Station #507 above 
clean-up criteria. 

Stop discharge off site of water at TR02. 

Re-excavate TROl Station 
#507, currently at bedrock. 

Sample water at TR02. Water at TR02 non- 
hazardous. 

I O/3/96 

10/17/96 

5. IO/IO/96 Elevated P.I.D. reading at TR04. Re-sample TR04 at elevated FWENC resampled. IO/IO/96 
P.I.D. reading locations. 

6. 10117/96 D-con water in drums must be re-labeled. Instruct craft on correct 
identification of materials. 

Drums re-labeled. IO/l 8/96 

7. 10/17/96 

8. 10/21196 

Divert excess water from entering 
trenches. 

Storm water discharged over fence at 
Station Nos. 350 and 500 during October 
18 and 19 storm event. 

Identify erosion conttol 
areas. 

Maintenance of silt fence. 

Install berms and 
swales. 

Silt fence reinforced 
with hay bales. 

10118/96 

1012 1196 

L~W/CDS/96119TAB.DOC .; 1 
/r 
i I .I, , . * ,; , . . . .m I\ 



Contract No. and Title: 

Contractor: 

REWORK ITEMS LIST 

N62472-94-D-0398 

FWENC 

CONTRACT 
REQUIREMENT 
(Spec. Section and 

DATE 
DESCRIPTION 

Par. No., Drawing No. ACTION TAKEN BY QC 
NUMBER IDENTIFIED and Detail No., etc. MANAGER RESOLUTION DATE COMPLETED 

9. 1 O/22/96 East and west storm inlets north of Patrol Identify site water run-off Install straw bales at 10123l96 
Road are not protected by silt fence. locations. both locations. 

10. 10/28/96 Sample at TR06 above Re-excavate to bedrock. 1 O/28/96 
clean-up criteria 

11. 

Ii. 

11/11/96 Sample at TROO, TROI and T$O4 above Re-excavate. 1 l/19/96 
clean-up criteria. Re-sample. 1 l/20/96 

1 l/20/96 Sample at TRO4 and 012 Station #140 Re-excavate to bedrock as Re-excavate and 12/18/96 
and Station #350 above clean-up criteria per direction. remove. 

S. Lehman, Northdiv 

LNW/CD5/96119TAB.DOC 2 
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