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1 .O INTRODUCTION 
‘Y 

The Northern Division of the Naval Facilities Engineering Command has issued Contract Task Order 

(CTO) 304 to Tetra Tech NUS, Incorporated (TtNUS) (formerly Brown & Root Environmental)1 under 

Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No. N62472-90-D-1298. Under 

CT0 304, TtNUS performed an Engineering Evaluation/Cost Analysis (EE/CA) for the former Naval 

Surface Warfare Center (NSWC) White Oak, located in Silver Spring and Adelphi, Maryland. 

The 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 needed. The Navy determined that non-time-critical removal actions under the 

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

for two sites at the former NSWC-White Oak. An EUCA prepared in January 1999 developed, evaluated, 

and recommended removal actions to address contaminated soil and solid waste at Site 4, the Chemical 

Burial Area, and material within an underground tank at Site 33, the Building 25 Plating Shop Equalization 

Tank. The recommendations were subsequently published in an Action Memorandum (AM) for public 

review and comment, and accepted for use in March 1999. 

. ..\ This Post-Removal Action Report discusses the ‘site histories, EE/CA recommendations, and the 

confirmatory sampling activities in support of the. removal actions at Site 4 and Site 33. Detailed 

discussions regarding erosion/sediment control, tree clearing, excavation, groundwater monitoring well 

maintenance, transportation and off-site disposal of hazardous and non-hazardous material, and site 

restoration are not provided in this document. Refer instead to the Removal Action Repot-t submitted by 

the Remedial Action Contraction (RAC), OHM/IT Corporation. As of the publication of this document, the 

RAC’s repot-t is still being compiled. Consequently, a more complete document reference is unavaiilable. 

The confirmatory sampling activities were performed in conjunction with procedures set forth in the Post- 

Removal Sampling and Analysis Plan (SAP) (TtNUS, 1999b) and the Master Work Plans for the former 

NSWC-White Oak (Brown & Root Environmental, 1998). Ensuring data integrity was of specific 

importance to this activity. This was done by following the sample handling and custody procedures set 

forth in the Master Field Sampling Plan for NSWC-White Oak and TtNUS Standard Operating 

Procedures. Data quality was assured through the collection of field quality control samples, specifically 

trip blanks. A copy of the SAP is provided in Appendix A. 
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1.1 FACILITY DESCRIPTION 

NSWC-White Oak was a Navy-owned and -operated facility for naval surface warfare research. The 

facility is located approximately 5 miles north of Washington, D.C., adjacent to New Hampshire Avenue 

in Silver Spring and Adelphi, Maryland (see Figure l-l). NSWC-White Oak covers approximately 710 

acres and is located in both Prince George’s and Montgomery Counties. Adjacent to the southern corner 

of the property is the U.S. Army’s Adelphi Laboratory Center (ALC) and the United States Naval Reserve 

(USNR) Training Center. A mixture of residential, park, industrial, and commercial properties border the 

remainder of the facility. After the facility was closed, the property was transferred to the General 

Services Administration (GSA) and the U.S. Army. The GSA-managed property is now called the Federal 

Research Center at White Oak. Figure l-2 identifies the locations of Sites 4 and 33. 

1.2 REPORT FORMAT 

Section 1.0 of this report contains this brief introduction. Sections 2.0 and 3.0 present site histories, 

summaries of the findings of the EUCA (including the removal action objectives), and discussions of the 

confirmatory sampling activities performed at Sites 4 and 33, respectively. 
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I I I 
SCALE NSWC - WHITE OAK 

AS NOTED SILVER SPRING, MARYLAND 
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2.0 SITE 4 -THE CHEMICAL BURIAL AREA 

Site 4, the Chemical Burial Area, is located south of Perimeter Road in the northeastern corner of the 

former NSWC-White Oak. The approximate location is shown on Figure 1-2, and a site layout map is 

provided on Figure 2-1. The overall area of the site is approximately 1 .l acres. Land north of the site is 

private property and is used as a quarry. An area in the southeastern corner of Site 4 was formerly used 

for telephone pole storage. 

The site was in use from the mid-1950s until the early 1970s to dispose of chemicals. F’revious 

investigations of the site were based on the belief that four discrete burial trenches were in operation. 

Additional investigation in support of the EUCA determined that disposal of material at Site 4 was not 

confined to discrete trenches. In preparation for disposal, an area was excavated to hold the approximate 

amount of material for disposal. Based on this information, waste was thought to be present throughout 

two burial areas, as shown on Figure 2-1. 

Wastes reportedly disposed at the site include acids, explosive compounds, kerosene, chlorinated 

solvents, and unidentified laboratory compounds. The total volume of waste disposed in the area was 

estimated to be between 400 and 600 cubic feet. Material buried at the site included domestic and 

construction debris, with a smaller fraction consisting of chemical waste and solvents. 

Odors consistent with fuel-type compounds were noted during the EE/CA investigation. The so,urce of 

such odors could not be determined with certainty, but it appeared from the results of the investigation 

that petroleum products, or debris containing residual fuel, had been disposed of at Site 4. Disposal of 

such materials had never been suspected at Site 4 and as such, analysis for these compounds, to 

evaluate their presence or absence, was never performed. For the purpose of the removal action, the 

BRAC Cleanup Team (BCT) decided that confirmatory samples would also be analyzed for total 

petroleum hydrocarbons (TPH) and a Preliminary Removal Goal (PRG) for TPH would be applied to the 

\ removal action. 

2.1 EUCA INVESTIGATION 

The EE/CA identified two goals for the interim removal action at Site 4. The primary objective was to 

remediate soil and solid waste that was present at Site 4 to limit it as a potential source for groundwater 

contamination and to ensure that it will no longer pose a human health risk to future land users. 

Groundwater remediation is currently being evaluated at Site 4, and implementation of a groundwater 

remedial alternative is expected in 1 to 2 years. As such, a secondary objective for the soil rlemoval 
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.action was that it be completed before the groundwater remedial alternative is implemented (TtNUS, 

1999a). 

Four removal action alternatives were evaluated for use at Site 4 based on effectiveness, 

implementability, and cost considerations. The recommended removal action for Site 4 included 

excavating material, disposing of the material in an off-site landfill or hazardous waste incinerator, 

restoring the site with clean backfill, and revegetating. This removal action was presented in an AM and 

accepted for use at Site 4. 

2.2 PRELIMINARY REMOVAL GOALS 

Clean-up goals (PRGs) were established for the Site 4 removal action. PRGs are chemical-specific 

concentrations that dictate clean-up standards that must be met by a removal action in’ order to be 

protective of human health and the environment. The PRGs developed for Site 4 were presented in the 

SAP (TtNUS, l999b) and are provided in Table 2-1. 

The PRGs established for Site 4 were primarily United States Environmental Protection Agency (U.S. 

EPA) Region III industrial Risk-Based Concentrations (RBCs) (U.S. EPA, 1999). ‘Industrial values (as 

opposed to residential) were used because future land use at Site 4 is unknown. Other standards were 

used for parameters for which a RBC does not exist, specifically lead, and TPH. The PRG for lead was 

based on the Office of Solid Waste and Emergency Response’s (OSWER) industrial standard for lead. 

The PRG for TPH was based on State of Maryland underground storage tank closure regulations. For 

inorganic analytes, the greater of the RBC concentration and basewide background concentration was 

used as the PRG. Background concentrations for NSWC-White Oak were presented in the Background 

Investigation Report (TtNUS, 1998). 

Based on historic burial activities, analytes previously identified at the site, and contaminants of concern 

in the site groundwater, confirmatory samples from Site 4 were analyzed for Target Compound List (TCL) 

volatile organic compounds (VOCs), TCL semivolatile organic compounds (SVOCs), TCL pesticides and 

polychlorinated biphenyls (PCBs), Target Analyte List (TAL) inorganics plus cyanide, explosives (Method 

8330), TCL dioxins/furans, and TPH. 

2.3 REMOVAL ACTION IMPLEMENTATION 

The removal action was performed by the Naval Facilities Engineering Command Atlantic Division RAC 

beginning in June 1999. Excavation and off-site disposal were completed by the end of August. 

Approximately 23,000 tons (18,000 cubic yards) of contaminated soil and solid waste were removed from 

Site 4 and transported to a municipal solid waste landfill for disposal. An additional 187 tons of PCB- 
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,,. _, 
contaminated soil were excavated and disposed at a hazardous waste landfill in accordance with federal 

regulations, although PCBs and PCB-contaminated media are not in and of themselves characteristic or 

listed hazardous waste. Hazardous waste was not identified during the removal action; therefore, 

incineration was not required. Figure 2-2 provides the approximate limits of excavation. 

The approximate limits of excavation, shown on Figure 2-2, and the extent of buried waste, shown on 

Figure 2-1, vary for several reasons: 1) the excavation limits, were not surveyed and are only 

approximate, and 2) there were areas where the extent of buried waste was inferred, as shown by 

dashed lines on Figure 2-1. 

I. .,_ 

During the EE/CA investigation, test pits were located based on information available about the nature of 

burial activities at Site 4. Locations where the extent of buried waste are inferred were not investigated 

during the EEKA and the expected limits of waste were determined based on other available information. 

For example, in the northwest corner, waste was not encountered during installation of monitoring wells 

04GWll and 04GWllA so the limit of waste was placed south and east of these wells. Addiitionally, 

waste was not expected to extend past the fence, which was the inferred NSWC-White Oak property 

boundary. The test pit excavated along the eastern end of Burial Area 1 encountered natuual soils 

throughout, so the extent of waste was placed just west of the test pit location. It was also believed that 

the access road, which separated Burial Areas 1 and 2, existed prior to the start of burial activities at Site 

4. Therefore, two distinct burial areas were anticipated. 

During the removal action, excavation proceeded until no trash was visible and no or’ganic vapors were 

detected by the photoiozination detector (PID). Confirmatory samples were collected throughout the 

duration of the removal action, once a sufficient area was cleared of solid waste and debris. Non-bias 

confirmatory samples were collected on a grid, using a random number generator to determine the 

sample location within the grid. Random number charts were used in the field. 

A grid spacing of 30 feet by 30 feet (900 square feet) was used across the bottom of the excavations. 

Each grid was subdivided into 6-foot by 6-foot squares; therefore, a 900~square-foot grid had 25 

subdivisions. Due to the irregular shape of the excavations, some grids measured less than 900 square 

feet. For the side walls, a grid measuring 50 feet long by the depth of the excavation was used. Each 

grid was subdivided into 5-foot by 5-foot squares. The subdivisions were numbered sequentially {and the 

random number chart was used to select the subdivision from which a sample was collected. Refer to the 

SAP, provided in Appendix A, for additional information regarding these sampling procedures. 

,‘l 

Each sample collected was assigned a unique tracking number. This 12-digit alphanumeric code 

identifies the sample location as follows: 
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0004 Site Number 

SB Media (subsurface soil) 

NN Sample Number (sequential ordering of samples collected, beginning with 01) 

NN Grid Subdivision (2-digit numeric indicator of the grid subdivision that was sampled) 

NN Sample Depth (2-digit numeric indicator of sample depth from grade) 

For example, the first sample collected at Site 4 had sample identification number 0004-SB-01-1815, 

indicating that the sample was collected from the 18th subdivision and 15 feet below grade. 

Thirty-eight confirmatory samples were collected across the site. Approximate sample locations are 

provided on Figure 2-2. Analytical data are summarized in Table 2-2, and the complete data set is 

provided in Appendix B.l. Soil sample log sheets are provided in Appendix 8.2. 

As analytical data were received, they were compared to the PRGs. At locations where there were 

exceedances, additional excavation was performed. In general, PRGs were met across the site with the 

exception of nutrients and TPH. Exceedances of two nutrients, calcium and sodium, were not consiilered 

to be of concern because these inorganics are essential human nutrients and do not pose a risk to human 

health. 

Additional excavation was performed in the northwest corner of the site because the TPH concentration in 

sample 0004-88-07-0302 [290 milligrams per kilogram (mg/kg)] exceeded the initial PRG that had been 

established (100 mg/kg). In addition, waste was also visible on the wall of the excavation. Sample 

0004-SB-16-0202 was collected after the additional soil and waste were removed. There were no 

exceedances of PRGs in this sample. 

Although waste was clearly visible on the northern excavation wall, confirmatory samples 

0004-88-08-l 207, 0004-SB-12-0202, and 0004-SB-17-1715 were collected because the excavation had 

reached the fence line and assumed property line. Several polynuclear aromatic hydrocarbons (PAHs) 

were detected at concentrations in excess of PRGs in sample 0004-SB-08-1207. The TPH PRG was 

exceeded in sample 0004~SB-17-1715. A property line survey determined that the NSWC-White Oak 

property line was approximately 1.5 feet north of the fence line. To facilitate site cleanup, the Navy 

received permission from the adjacent property owner to continue excavating on the adjacent property. 

Following the additional excavation, samples 0004~SB-23-1207, 0004-SB-24-1407, and 

0004-88-25-0202 were collected from the excavation wall and 0004-SB-26-2210 and 0004-88-27-2210 

were collected from the floor on or adjacent to the adjacent property. There were exceedances of the 

PRGs for benzo(a)pyrene and TPH in sample 0004-SB-26-2210 and for TPH in sample 
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0004-SB-27-2210. Additional discussion of the two TPH exceedances is provided in Section 2.3.1. 

Discussion of the benzo(a)pyrene exceedance is presented below. 

The confirmatory sampling analytical data will be used in the final Site 4 Resource Conservation and 

Recovery Act (RCRA) Facility Investigation (RFI) risk assessment. The benzo(a)pyrene concenl:ration in 

sample 0004-SB-26-2210 was screened against the RFI screening criteria. Based on this comparison, 

the exceedance was not of concern and the material was allowed to remain on site. Sample 

0004-SB-26-2210 was collected 10 feet bgs, a depth at which the compound was not expected to pose a 

risk because it is insoluble in water and human health risks associated with benzo(a)pyrene are by 

inhalation and dermal contact. The benzo(a)pyrene concentration was 1.3 mg/kg compared to its PRG of 

0.78 mg/kg. Samples 0004-SB-07-0302, 0004-SB-08-1207, 0004-SB-12-0202, and 0004-SB-17-1715 

will not be included in the risk assessment because the sources of these samples were subsequently 

excavated and are no longer present at Site 4. 

2.3.1 TPH Exceedances 

,, .u 

Table 2-3 summarizes the TPH concentrations in the confirmatory samples. Note that the results 

associated with samples 0004-88-07-0302, 0004-SB-08-1207, 0004-SB-12-0202, and 0004-SB-17-1715 

are not included in the table as these sample locations were subsequently excavated and new samples 

were collected. TPH comprises a generic mixture of hydrocarbon material that cannot be differentiated 

into specific organic compounds. This usually occurs because the source material of the TPH has gone 

through changes in its composition as a result of weathering. Weathering involves a number of 

processes including volatilization, hydrolysis, photolysis, biodegradation, biotransformation, iphysical 

breakup, and dissolution. The weathering results in material that no longer contains any identifiable 

VOCs, SVOCs, or PAHs. 

The PRG for TPH was initially 100 mg/kg, as presented in Table 2-1. After collecting approximately 25 

confirmatory samples, samples 0004-SB-13-2420, 0004-SB-18-2315, and 0004-SB-22-1007 contained 

TPH concentrations above this clean-up goal. However, there is no human health risk associated with 

TPH because it is a generic indicator parameter, and it was felt that continued excavation due to TPH 

exceedances was not warranted. Further excavation was determined to not be necessary since the 

primary removal action objective of protection of groundwater would be met as long as it could be shown 

that the residual TPH concentrations would not impact groundwater. 

I-. 

Because the mixture of materials that comprise TPH are not identifiable, no chemical- or toxicity-specific 

characteristics could be applied. The Massachusetts Department of Environmental Protection (MADEP) 

recommends a surrogate approach for evaluating the impact of TPH on groundwater. The most toxic 

surrogate compound is pyrene. Using pyrene as a surrogate, a soil concentration of 1,700 mgr’kg was 
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calculated to be protective of groundwater. A narrative detailing the approach which was used to 

calculate a soil screening value is provided in Appendix 8.3. With approval of the Maryland Department 

of the Environment (MDE), and consent of the U.S. EPA, the PRG for TPH was revised to 1,700 mg/kg. 

Since the TPH concentrations in samples 0004-SB-13-2420, 0004~SB-18-2315, and 0004-SB-22-1007 

were below this revised PRG, further excavation in these areas was not required. This new PRG was 

then applied to the screening of remaining samples (0004-SB-26-2210 through 0004-SB-38-0403). 

Following the calculation and acceptance of this revised PRG, samples 0004~SB-28 and 0004~SB-29 

were collected and their TPH concentrations exceeded the revised PRG. However, using statistical 

analysis it was shown that by assuming the TPH concentrations at Site 4 are lognormally distributed, the 

95 percent upper confidence limit (UCL) of the mean, the geometric mean, and the arithmetic mean of 

TPH concentrations in samples 0004-88-01-1815 through 0004-SB-29 were below 1,700 mg/kg. It could 

therefore be concluded that TPH was not present at concentrations that would significantly impact 

groundwater. As such, further excavation was not required in the vicinity of sample locations 0004~SB-28 

and 0004-SB-29. 

Once confirmatory sampling was completed at Site 4, the TPH concentration averages were once again 

calculated to verify that these values were still below 1,700 mg/kg. The 95 percent UCL of the mean was 

526 mg/kg, the geometric mean was 67 mg/kg, and the arithmetic mean was 359 mg/kg. Since these 

values were below the PRG of 1,700 mg/kg, it was determined that the residual TPH concentrations in 

the soil at Site 4 were protective of groundwater. 

2.3.2 Other Findinqs 

The SAP directed the RAC to perform preliminary field screening of the excavation to determine that 

excavation was complete and confirmatory sampling could proceed. As previously discussed, in addition 

to visual observations of the excavation, a PID was used to screen the excavation for organic vapors. 

In the southeastern comer of the site, excavation extended to approximately 30 feet below ground 

surface (bgs) due to the continued presence of elevated PID readings. Since no visible sign of 

contamination was present, two samples were collected from the bottom of the excavation and analyzed 

for VOCs and SVOCs. The samples, 0004-Bl -22 and 0004-B2-16, were collected 22 and 16 feet bgs, 

respectively. Data are provided in Appendix B.4 and approximate sample locations are shown on Figure 

2-2. Only a few parameters were detected in these two samples and all at concentrations below PRGs. 

It appeared from this information that the soil was not the source of the elevated organic vapor 

concentrations. 
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In this area, the depth of excavation had been advanced to within 20 feet of groundwater that has 

historically contained the highest trichloroethene (TCE) concentrations found to date at NSWC-White 

Oak. To evaluate whether vadose zone vapors from the groundwater were the source of the elevated PID 

readings, a soil gas sample was collected from this area and analyzed for VOCs and SVOCs. Analytical 

results indicated that the sample contained two VOCs at elevated concentrations, 1 ,l ,l -trichloroethane at 

20 parts per million (ppm) and TCE at 1,300 ppm. Analytical data are provided in Appendix 8.5. Based 

on this data, it was concluded that the groundwater in this area was the source of the organic vapors 

measured by the PID and further excavation was not required. 

Confirmatory samples 0004-SB-28, 0004-SB-29, and 0004-SB-31 were collected from the floor of the 

excavation in this area. There were no parameters present at concentrations in excess of PRGs in these 

three samples, with the exception of the elevated TPH concentrations in 0004~SB-28 and 0004-SB-29 

that were discussed in Section 2.3.1. 

During excavation in Burial Area 1, heavily stained soil was excavated from approximately 6 feet below 

grade. The soil contained an oily residue and a large area was stained a black color. A sample was 

collected from this material to attempt to determine the origin of the staining. Sample 0004-black.-99 was 

analyzed for TCL PCBs, TPH, and diesel range organics (DRO)., .The analytical data did not provide 

conclusive evidence as to the origin of the material. Excavation. was continued and this material was 

removed. Analytical results are provided in Appendix B.6. Confirmatory samples 0004-SB-09-2420 and 

0004-SB-10-0116 were collected from grids that included the area that had contained this heavily stained 

soil. There were no exceedances of PRGs in these two samples. 

2.4 SITE RESTORATION 

Following completion of excavation and confirmatory sampling, Site 4 was backfilled with clean soil and 

returned to grades similar to that which existed prior to the removal action. The area was also ve’getated. 

Additional information regarding the removal action and site restoration will be provided in the RAC’s 

removal action report. 
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TABLE 2-1 

PRELIMINARY REMOVAL GOALS 
SITE 4 - THE CHEMICAL BURlAL AREA 

POST-REMOVAL ACTION REPORT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PARAMETER 

1,2Dichloroethene (total) i a00 
2Butanone 120000 
Acetone 20000 
Benzene 200 
Carbon Disulfide 20000 

I PARAMETER 
PESTlClDESlPCBs (mg/kg) 

[Aroclor-1260 
INORGANICS (mg/kg) 
Aluminum 
Antimony ,..\ 

I Eiaq 

1 ‘2.91 

1 200000 

!__I 
a2 

Calcium rzl 247 
Chromium @) 610 
Cobalt 12000 
Copper a200 
Cyanide 4100 
Iron 61000 
Lead @) 1000 
Magnesium IL’ 
Manganese 
Mnrt-1 ItI, 
. . . ..a”-. 

Nickel 
Potassium (‘I 
Selenium 
Cihmr 
LI.,.“, 

Sodium (2’ 
Thallium 
Vanadium 
7inc -.. .- 

EXPLOSIVES (mg/kg) 
1,3,5Trinitrobenzene 
1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 
2-Amino-4,6dinitrotoluene (7) 
4-Nitrotoluene 
HMX 
RDX 
Tetryl 
MISCELLANEOUS PARAMETERS (mg/kg) 
Total Petroleum Hydrocarbons (TPH) @) 
Dioxin (TCDD) 

1 Value presented is the U.S. EPA Region Ill industrial RBC, unless otherwise indicated (April 1999). 
2 Background Concentrations for Subsurface Soil at NSWC-White Oak. TtNUS, 1996. 
3 Based on withdrawn reference dose. 
4 Value for naphthalene used. 
5 Value for hexavalent chromium used. 
6 Office of Solid Waste and Emergency Response (OSWER) Standard for Lead, industrial. 
7 Value for 2,4-dinitrotoluene used. 
8 Maryland Underground Storage Tank Closure Regulations (Code of Maryland Regulations 26.10) 
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TABLE 2-2 

SUMMARY OF COMPOUNDS DETECTED IN SOIL 
SITE 4 -THE CHEMICAL BURIAL AREA 

POST-REMOVAL ACTION REPORT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
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TABLE 2-2 

SUMMARY OF COMPOUNDS DETECTED IN SOIL 
SITE 4 - THE CHEMICAL BURIAL AREA 

POST-REMOVAL ACTION REPORT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 3 

I RANGE OF 
EXCEEDANCES OF 

FREQUENCY OF 
DETECTION 

6138 
7138 

14130 
14138 
12l38 
9138 
3130 
2l38 
3130 
4130 
2l3a 
408 

36136 17138 

36138 
36l36 

PRG VALUES 
NO EXC. NO EXC. 

NO EXC. 
NO EXC. 
NO EXC. 
NO EXC. 
NO EXC. 
NO EXC. 
NO EXC. 
NO EXC. 
NO EXC. 
NO EXC. 

NO EXC. NO EXC. 

NO EXC. 
NO EXC. 

LOCATIONS OF EXCEEDANCES 
PRG 

SCREENING 

! 1200 I 

VALUES (‘) 1 

I 1200 

61 
61 
16 
1.3 

0.63 
1000 
0.91 
3.2 
3.2 
4.4 

I 200000 1 
62 1 

I 
I 

12.15 

Beryllium 
14000 

12/38 NOEXC. I 410 
Calcium 30130 251 - 2460 0004-SB-Ol-1815,0004-SB-03-i In7 0ond-SR-n!xvii~ c 

PARAMETER 

Endosulfan /I 
Endow/fan Sulfate 

Endrin 
Enddn Aldehyde 
Gamma-Chlordane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
alpha-BHC 
beta-t3HC 
de&a-SHC 
gamma-BHC (Lindane) 
INORGANICS (mgkg) 
Aluminum Antimony 

Arsenic 
Barium 

I I I 10004-SB-0%1207,0004-SB-IO-01 
__.___._ - ----.-, 
16,0004-SB-II-1412,0004-SB-12-0202: 

0004-68-14-0620,0004-88-15-0302,0004-S8-16-0202,0004-88-17-1715, 
0004-SB-21-1912, 0004-SB-22-1007,0004-SB-23-1207,0004-88-24-1407, 
0004-88-25-0202,0004-88-26-2210.0004-58-27-2210.0004-S8-32-0903, 

EXPLOSIVES (mg/kg)‘” 
1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 
2,4,6-Trinitrotoluene 2,4-Dinitrotoluene 
2,6-Dinitrotoluene 

II38 NO EXC. 6100 
1138 NO EXC. 20 
3138 NO EXC. 190 
6l76 NO EXC. Ii76 410 NO EXC. 

200 

j. 

. . 



TABLE 2-2 

SUMMARY OF COMPOUNDS DETECTED IN SOIL 
SITE 4 -THE CHEMICAL BURIAL AREA 

POST-REMOVAL ACTION REPORT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 3 OF 3 

PARAMETER 

2-Amino-4,6dinitrotoluene 
P-Nitrototuene 
3-Niirotoluene 

RANGE OF PRG 
FREQUENCY OF SCREENING 

DETECTION 
EXCEEDANCESOF LOCATIONS OF EXCEEDANCES 

PRG VALUES VALUES (‘) _ 

3130 NO EXC. All-l 
. .̂  C.,̂  

I 4/38 I NV tXG. I I 2ulJu 
5130 NO EXC. 4100 

..- -..- I *4,-s 
4-Amino-2,6-dinitrotoluene 5130 
4-Nitrotoluene 2l38 
HMX II30 
RDX 2/38 
MISCELLANEOUS COMPOUNDS (mglkg) 
Total Petroleum Hydrocarbons 33130 

Dioxin (TCDD) 34130 

NO tXL ‘+I” 

NO EXC. 2000 
NO EXC. 10000 
NO EXC. 52 

130 - 5900 0004~SB-07-0302, 0004~SE-061207,0004-SB-13-2420.0004~SB-17-1715, 100 
0004-88-18-2315, 0004-88-22-1007, 0004~SB-26-2210,0004-88-27-2210, 
0004~SB-26,0004-SB-29, 0004-SB-32-0903,0004-88-33-1203, 
0004~SB-37-0403 

NO EXC. 0.000038 

I Values as reported in Table 2-I. 
2 Italics indicate parameters that were detected in confirmatory samples but were not found in prior samples and, as such, a PRG 

was not established. Industrial RBC levels have been included for reference purposes. 
NO EXC - None of the detected concentrations exceeded the PRG value. 

Associated Samples: 
0004-88-01-1815 
0004~SB-02-2012 
0004-88-03-1107 
0004-SB-04-1015 
0004~88-05-0515 
0004-88-06-1712 
0004~88-07-0302 
0004-88-08-1207 
0004~SB-09-2420 
0004~SB-lo-0116 

0004~SB-II-1412 0004-SB-21-1912 
0004-SB-12-0202 0004-88-22-1007 
0004~98-13-2420 0004-88-23-l 207 
0004~SB-14-0820 0004~96-24-1407 
0004~SB-15-0302 0004-58-25-0202 
0004-SB-16-0202 0004~SB-26-2210 
0004~SB-17-1715 0004~88-27-2210 
0004-88-19-2315 0004~SB-28 
0004~SB-19-0315 0004~Se-29 
0004-SB-20-0202 0004-SB-30 

0004~Se-31 
000488-32-0903 
0004-88-33-I 203 
0004~88-34-0702 
0004~88-35-1803 
0004-88-36-2002 
0004-88-37-0403 
0004~88-39-0403 



TABLE 2-3 

TPH DATA 
SITE 4 -THE CHEMICAL BURIAL AREA 

POST-REMOVAL ACTION REPORT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

SAMPLE 

0004~SB-01-1815 

SAMPLE STATISTICAL LN 
CONCENTRATION CONCENTRATION (‘) CONCENTRATION 

19 19. 2.94 
iOOO4-88-02-2012 1 8.7 (‘) I 4.4 I 1.48 
0004~58-03-1107 I 19 ! 19 2.94 
0004-88-04-1015 I 12 I 

! 
12 I 2.48 

0004-SB-050515 65 65 4.17 
0004~SB-06-1712 17 T7 iI83 - 
0004-58-09-2420 16 16 2.77 - 
0004-SB-1 O-01 16 16 16 2.77 
0004-SB-1 l-l 412 36 36 3.58 
0004-SB-13-2420 230 230 5.44 
0004-SB-14-0820 20 20 3.00 

- 0004~SB-15-0302 37 37 3.61 
0004-SB-16-0202 31 31 3.43 
0004-SB-18-2315 390 390 5.97 
0004-SB-1 Q-031 5 91 91 4.51 
0004-SB-20~0202 53 53 3.97 

- 0004-SB-21-1912 34 34 3.53 
0004-SB-22-1007 520 520 6.25 
0004-SB-23-1207 13 13 2.56 
0004~SB-24-1407 87 87 4.47 
0004~SB-25-0707 7.7 7.7 2.04 
0004-SB-26-2210 270 270 5.60 
0004-SB-27-2210 170 170 5.14 

- 0004-SB-28 3000 3000 8.01 
0004-SB-29 5900 5900 8.68 
0004-SB-30 ND 55 4.01 
0004-SB-31 ND 55 4.01 
0004-SB-32-0903 410 410 6.02 

- 0004~SB-33-1203 250 250 5.52 
0004-88-34-0702 ND 55 4.01 
0004-SB-35-1803 ND 50 3.91 

- 0004-SB-36-2002 ND 55 4.01 
0004-SB-37-0403 160 160 5.08 
0004~SB-38-0403 ND 55 4.01 

Average 
Upper Confidence Limit 

I 358.91 I 4.20 
745 526 3 

1 Statistical concentration is the value used to calculate the mean. Where the laboratory result is ND, 
one half the detection limit was used. 
2 Sample result was qualified due to blank contamination. Half the detected concentration was used 
in the calculation. 
All concentrations are in units of mg/kg. 
ND Nondetect 
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3.0 SITE 33 - BUILDING 25, PLATING SHOP EQUALIZATION TANK 

Site 33 (Solid Waste Management Unit [SWMU] 39) was a tank located on the eastern side of the 

Building 25 Plating Shop, located in the northwestern portion of the facility. The approximate site location 

is shown on Figure 1-2 and a site layout map is provided on Figure 3-1. The tank was approximately 

10 feet west of Taylor Road and was a closed underground concrete tank measuring approximately 5 feet 

by 7 feet by 9 feet deep, with terra cotta inlet and outlet pipes. The tank was covered by a metal lid and 

contained a weir. 

Use of the tank began in the late 1940s and continued until 1984 when operations in the Plating Shop 

ceased. The shop operations included electroplating, chemical etching and milling, anodizing, conversion 

coating, electroless plating, and circuit board manufacturing. The wastes generated in the shop consisted 

of rinse tank wastewater, plating bath wastes, sodium hydroxide cleaners, and cyanide stripper baths. 

Wastewater from the Plating Shop, containing chromium, cadmium, copper, lead, nickel, and cyanide, 

entered the tank via floor drains. The tank overflow was discharged to the facility’s sanitary. sewer 

system. 

3.1 EE/CA INVESTIGATION 

, .I__ 

The removal action objective defined in the EE/CA was to evaluate the contents of the tank and 

determine an appropriate removal action. It was determined during the EE/CA that, although the tank 

and its contents did not pose risks to human health or the environment, future land use at the former 

NSWC-White Oak is unknown; therefore, removing the tank as a housekeeping measure was cleemed 

appropriate. The recommended removal action for Site 33 included pumping residual water out of the 

tank, washing the tank interior, demolishing the tank, removing the broken concrete for disposal off site, 

restoring the site with clean backfill, and revegetating (TtNUS, 1999a). 

3.2 PRGS 

Clean-up goals were established for the Site 33 removal action. The PRGs developed for Site 33 were 

presented in the Post-Removal SAP (TtNUS, 1999b) and are provided in Table 3-1. As at Site 4, a 

combination of U.S. EPA Region III industrial RBCs and background values for inorganics at NSWC- 

White Oak were used. 

Samples from Site 33 were analyzed for TCL VOCs, TCL SVOCs, TAL inorganics plus cyanide, and TCL 

pesticides/PCBs. 

099918/P 3-l CT0 0304 



3.3 REMOVAL ACTION IMPLEMENTATION 

The removal action was performed by the RAC on July 8 and 9, 1999. Two confirmatory samples were 

collected: sample 0033-SB-Ol-20(beneath) was collected 20 feet bgs, below the centerline of the tank, 

and sample 0033~SB-02-08(outlet) was collected 8 feet bgs, on the eastern side of the tank, below the 

tank outlet pipe. Approximate sample locations are shown on Figure 3-l. Analytical data are 

summarized in Table 3-l and the complete data set is provided in Appendix C.1. Soil sample log sheets 

are provided in Appendix C.2. 

The SAP proposed a third sample be collected from beneath the inlet pipe. Once the RAC began 

removing the tank, it became apparent that the western wall of the tank and the building wall were the 

same wall. The inlet pipe did not contact the soil but exited from the basement of Building 25 and passed 

directly through the concrete wall into the tank. 

The only compounds that were detected at concentrations in excess of PRGs in the two samples were 

calcium, magnesium, potassium, and sodium. These exceedances were not of concern because these 

metals are essential human nutrients and do not pose a risk to human health. 

Site 11, the Industrial Wastewater Disposal Area 100, is located southeast of Site 33 at the end of Taylor 

Road. Site 11 contained leaching wells that were used for wastewater disposal from laboratory activities. 

Due to the proximity of Site 33 to Site 11, the confirmatory sampling analytical data will be used in the 

final Site 11 RFI risk assessment (TtNUS, 1999c). 

3.4 SITE RESTORATION 

Following completion of excavation and confirmatory sampling, Site 33 was backfilled with clean soil and 

returned to grades similar to that which existed prior to the removal action. The area was also vegetated. 

Additional information regarding the removal action and site restoration will be provided in the RAC’s 

post-removal action report. 
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TABLE 3-1 

PRELIMINARY REMOVAL GOALS 
SITE 33 - BUILDING 25, PLATING SHOP EQUALIZATION TANK 

POST-REMOVAL ACTION REPORT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PARAMETER 1 PRG (” 1 
I ..- 

VOLATILES (mg/kg) 
1 .l ,l -Trichloroethane 4100 
1 ,1,2,2-Tetrachloroethane 29 
1 ,1,2-Trichloroethane 100 

IStyrene 1 41000 1 
Tetrachloroethene 

2-Nitroaniline r3) 

Toluene 

Acenaphthene 

Trichloroethene 
Xylenes, Total 

Acenaphthylene (4) 

SEMIVOLATILES (mgikg) 

Anthracene 

1,4-Dichlorobenzene 
2-Methvlnaohthalene 

110 

120 

41000 

12000 

520 
410000 

4100 

1 

61000 

240 
I 4100 

, ‘x. 

Benzo(a)anthracene 7.8 
Benzo(a)pyrene 0.78 
Rpn7nlh~fIlloranthnnF1 7.8 

PARAMETER 
PESTlClDESlPCBs (m 

Barium 
Beryllium 
Cadmium 
Calcium rzJ 
Chromium r5) 
Cobalt 
Copper 
Cyanide 
Iron ._. 

ILead’“’ ._. 
Magnesium (nJ 
Manganese 
Mercury 

Sodium (n) 

Nickel 
Potassium (2) 

Thallium 

Selenium 
Silver ._. 

Vanadium 
Zinc 

Benzo(g,h,i)perylener4) 4100 
Benzo(k)fluoranthene 78 
Bis(2-Ethylhexyl)phthalate 410 
Carbazole 290 
Chrysene 780 

Phenanthrene (4) 
Phenol 
Pyrene 

4100 
120000 
6100 

1 Value presented is the U.S. EPA Region Ill industrial RBC, unless otherwise indicated (April 1999). 
2 Background Concentrations for Subsurface Soil at NSWC-White Oak. TtNUS, 1998. 
3 Based on withdrawn reference dose. 
4 Value for naphthalene used. 
5 Value for hexavalent chromium used. 
6 Office of Solid Waste and Emergency Response (OSWER) Standard for Lead, industrial. 
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TABLE 3-2 

SUMMARY OF COMPOUNDS DETECTED IN SOIL 
SITE 33 - BUILDING 25, PLATING SHOP EQUALIZATION TANK 

POST-REMOVAL ACTION REPORT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

---^..--.a.- -- RANGE OF I 
CATIONS OF 

PRG 

---- ----l-n SCREENING PARAMETER 
t-IltUUtNCY Ol- 

DETECTION 
EXCEEDANCES OF Lo 

PRG VALUES 
EXCEEDANC~~ 

SEMlVOLATll F-C tmn/km\ 

1 VALUES (‘) 1 

Benzo(a)pyn. ._ .,- *.v L,\V. I -.. - 
Bis(2-Ethylhexyhphthalate II2 NO EXC. 410 
Pyrene II2 NO EXC. I 6100 
PESTICIDE$i/PCFIa hnn/ko\(2) 

4,4’-DOD -- .-- -..-. I -. 
4,4’-DDE 2/2 hln FYP I I 17 I 

4,4’-DDT 2/2 ._- -..-, 
Alpha-chlordane 2l2 NO EXC. I is 
Dieldrin 2/2 NO EXC. n.?Fi 
Endrin l/2 NO EXC. I “I 
Gamma-tihlordane l/2 Nn FYr. I IR 1 

HeDtachlor 2l2 
. ,- _I._. 

I 

NO EXC. I..3 
alpha-BHC I 112 I NO EXC. 0.91 
INORGANICS (mgkg) 

Aluminum 2/2 NO EXC. 200000 
Arsenic 2/2 NO EXC. 12.15 
Barium 2l2 NO EXC. 14000 
Beryllium 2f2 NO EXC. 410 
Cadmium 117 NO FYC _ inn ..- I .-- -,.-. I 

I 0033-SB _. __I-_, . -- 1 

2i2 780-i 370 0033-SB-02-O&n1 ITLET\ “C .--., 347 . . I 
2f2 NO EXC. I 610 I 
2i2’ NO EXC. 12000 
212 1200 

Calcium 
Chromium 
Cobalt 
Coooer 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 

Sodium 
Thallium 
Vanadium 
Zinc 

l/2 
2l2 NO EXC. 61000 
2l2 I NO EXC. I 

I 
1000 

I -I__ , “YYY VY “L “V vu 1987 
I NO EXC. I 4100 

CAL I I”” c*u. I -I100 
2/2 I 3390 I 2792 nnxLSR-n7-nRfm JTLET) 

IIC IY” CAU. 1000 
l/2 NO EXC. 1000 

0033-SB-Ol-201BENEATH) --\-- 
2f2 99.5 185 - .0033-SB-02-OS(OUTLET). 1 69.4 
l/2 Nn FYf? 

I.- LI\V. 
I 
I 

I IA . . 
I 

2l2 NO FXC -- -_.-. I I 1400 I 
2f2 NO EXC. I I 61000 I 

1 Values as reported in Table 3-l. 
2 Italics indicate parameters that were detected in confirmatory samples but were not found in prior samples and, 

as such, a PRG was not established. Industrial RBC levels have been included for reference purposes. 
NO EXC - None of the detected concentrations exceeded the PRG value. 

Associated Samples: 0033-SB-Ol-20(BENEATH); 0033-SB-02-OS(OUTLET) 
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SITE LAYOUT MAP 
SITE 33 - BLDG 25 PLATING SHOP EQUALIZATION TANK 

!SlE 4 AND SITE 33 
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ACRONYMS 

ALC Adelphi Laboratory Center 

B&R Brown & Root 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

CLEAN Comprehensive Long-term Environmental Action Navy 

COMAR Code of Maryland Regulations 

CT0 Contract Task Order 

EE/CA Engineering Evaluation/Cost Analysis 

FSP Field Sampling Plan 

GSA General Services Administration 

HASP Health and Safety Plan 

IDW Investigation-Derived Waste 

IR Installation Restoration 

mglkg milligram/kilogram 

NA Not Applicable 

NSWC Naval Surface Warfare Center 

OSWER Office of Solid Waste and Emergency Response 

PCB Polychlorinated Biphenyl 

PID Photoionization Detector 

PRG Preliminary Removal Goal 

QAPP Quality Assurance Project Plan 

QC Quality Control 

RAC Remedial Action Contractor 

RBC Risk-based Concentration 

SAP Sampling and Analysis Plan 

SOP Standard Operating Procedure 

svoc Semivolatile Organic Compound 

TAL Target Analyte List 

TCL Target Compound List 

TPH Total Petroleum Hydrocarbon 

TtNUS Tetra Tech NUS, Inc. 

U.S. EPA United States Environmental Protection Agency 

USNR United States Naval Reserve 

voc Volatile Organic Compound 
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1.0 INTRODUCTION AND PROJECT BACKGROUND 

The Northern Division of the Naval Facilities Engineering Command issued Contract Task Order (CTO) 

304 to Tetra Tech NUS, Inc. (TtNUS) (formerly Brown & Root [B&R] Environmental) under 

Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No. N62472-90-D-1296. Under 

CT0 304, TtNUS performed an Engineering Evaluation/Cost Analysis (EE/CA) for the former Naval 

Surface Warfare Center (NSWC) White Oak, located in Silver Spring, Maryland. 

The 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 needed. The Navy has determined that a removal action under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) is appropriate for 

two sites at the former NSWC-White Oak. The EElCA recommended non-time-critical removal actions to 

address contaminated soil and solid waste at Site 4 and an underground tank at Site 33. This Post- 

Removal Sampling and Analysis Plan (SAP) presents a plan to perform confirmatory sampling and 

analysis to verify that contaminated soil has been successfully removed as part of the removal actions. 

/,. 1.1 PROJECT BACKGROUND 

NSWC-White Oak was a Navy-owned and -operated facility for naval surface warfare research. The 

facility is located approximately 5 miles north of Washington, D.C. off New Hampshire Avenue in Silver 

Spring, Maryland (see Figure l-l), covers approximately 710 acres, and is located in both Prince 

George’s and Montgomery Counties. Adjacent to the southern corner of the property is the U.S. Army’s 

Adelphi Laboratory Center (ALC) and the United States Naval Reserve (USNR) ‘Training Center. A 

mixture of residential, park, industrial, and commercial properties border the remainder of the facility. 

When the facility was closed, the property was transferred to the General Services Administration (GSA) 

and the U.S. Army. The GSA-managed property is now ‘called the Federal Research Center at White 

Oak. 

Figure l-2 identifies the two sites addressed in this report, Site 4, the Chemical Burial Area, and Site 33, 

Building 25 Plating Shop Equalization Tank. 

1.1.1 Site 4 - Chemical Burial Area 

Site 4 is located south of Perimeter Road in the northeastern corner of the former NSWC-White Oak. The 

1h\ approximate site location is shown on Figure l-2 and a site layout map is provided on Figure l-3. 
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The overall area of the site is approximately I .I acres. Land north of the site is private property and is 

used as a quarry. An area in the southeastern corner of Site 4 was formerly used for telephone pole 

storage. 

The site was used from the mid-1950s to the early 1970s to dispose of chemicals. Previous 

investigations of the site were based on the belief that four discrete trenches were used for disposal 

activities. Recent discussions with former NSWC-White Oak personnel, as well as (additional 

investigation at the site, have determined that disposal of material at Site 4 was not confined to discrete 

trenches. In preparation for disposal, an area tias excavated to approximate the amount of material to be 

disposed. The approximate boundary of waste is shown on Figure 1-3. 

Wastes reportedly disposed at the site include acids, explosive compounds, kerosene, chlorinated 

solvents, and unidentified laboratory compounds. The total volume of waste disposed in the area was 

estimated to be between 400 and 600 cubic feet. Based on visual observations of waste and analytical 

results, approximately 6,900 cubic yards of soil and solid waste require remediation under this removal 

action. This volume was calculated by measuring the area shown on Figure I-3 and multiplying by an 

average depth of waste. Depths used to calculate waste volume were 8 feet for the area north of 

Perimeter Road, IO feet for all of Burial Area I, including the material underlying Perimeter Road, and 8 

feet for Burial Area 2. The waste is primarily domestic and co&truction debris, with a smaller fraction of 

chemical waste, solvents, and fuel-type materials (TtNUS, 1999). 

The selected removal action for Site 4 includes excavation to the limits of waste identified on Figure l-3 

and off-site incineration or landfill disposal. The site will be backfilled to grade and vegetated. 

1.12 Site 33 - Buildinn 25. Plating Shop Equalization Tank 

Site 33 is a tank located on the eastern side of the Building 25 Plating Shop, located in the northwestern 

portion of the facility. The tank is approximately IO feet from Taylor Road and is a closed underground 

concrete tank measuring approximately 5 feet by 7 feet by 9 feet deep, with terra-cotta inlet and outlet 

pipes. The tank is covered by a metal lid and contains a weir. A site layout map is provided on Figure 

I-4. 

Use of the tank began in the late 1940s and continued until 1984 when operations in the Platting Shop 

ceased. The shop operations included electroplating, chemical etching and milling, anodizing, conversion 

coating, electroless plating, and circuit board manufacturing. The wastes generated in the shop consisted 

of rinse tank wastewater, plating bath wastes, sodium hydroxide cleaners, and cyanide stripper baths. 

Wastewater from the Plating Shop, containing chromium, cadmium, copper, lead, nickel, and cyanide, 
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“ - . .  entered the tank via floor drains. The tank overflow was discharged to the facility’s sanitary sewer 

system. 

Under the selected removal action, approximately 1,050 gallons of water and sediment will be pumped 

out of the tank and disposed off site. The tank interior will be washed with a high-pressure water spray to 

remove residual dirt and sediment. The rinse water will also be collected and disposed off site. The tank 

will then be demolished and approximately 5 cubic yards of concrete will be disposed off site. lnfluent 

and effluent pipes will be sealed or removed, the site will be backfilled to grade, and vegetated (TtNUS, 

1999). 

1.2 SAP OBJECTIVE 

The removal actions will be performed by the Naval Facilities Engineering Command Atlantic Division 

Remedial Action Contractor (RAC), OHM, beginning in May 1999. The RAC will be responsible for 

preliminary field analysis to confirm that grossly contaminated soil and solid waste have been removed. 

TtNUS will perform confirmatory sampling and analysis. The objective of this SAP is to identify sample 

locations and describe the procedures that TtNUS will use to obtain and analyze soil samples. 

1.3 SAP ORGANIZATION 

Section I .O presented the project background and the SAP objective. Section 2.0 provides a summary of 

the field operations, including the rationale for the confirmatory sampling methodology. Section 3.0 

presents sampling procedures. 

039902/P I-9 CT0 0304 



2.0 FIELD OPERATIONS 

The RAC will perform preliminary field screening and analysis to make a determination regarding 

excavation of soil with significant levels of contamination. After the RAC has rnade the preliminary 

determination that an area of the excavation is complete, TtNUS will perform the initial round of 

confirmatory sampling and analysis in that area. 

If the initial round of confirmatory sampling and analysis indicates that soil remaining at the site contains 

parameters at concentrations that are above the removal action goals, the RAC will perform additional 

excavation. TtNUS will then perform additional rounds of confirmatory sampling and analysis. However, 

subsequent samples will only be analyzed for those parameters that were found to be in excess of 

removal action goals in the previous round. The full suite of parameters will only be analyzed once. The 

process will continue until all parameters are detected at concentrations below the removal action goals. 

An exception to this procedure will be made in the event that additional excavation reveals stained soil or 

obvious waste material. In this event, soil and solid waste will be removed by the RAC. Confirmatory 

samples will be collected and analyzed for the full suite of parameters. 

- . . . The initial round of confirmatory sampling and analysis will be performed in accordance with the 

procedures contained in Section 2.2. Additional sampling and analysis will be performed in accordance 

with Section 2.3. 

2.1 SITE-SPECIFIC SAMPLING AND ANALYSIS 

The Preliminary Removal Goals (PRGs) for Site 4 and Site 33 subsurface soil, provided in Table 2-1, are 

primarily United States Environmental Protection Agency (U.S. EPA) Region III industrial Risk-Based 

Concentrations (RBCs). Other standards have been used for parameters for which an RBC does not 

exist, specifically lead and total petroleum hydrocarbons (TPH). For inorganic analytes, the greater of the 

RBC concentration and basewide background concentration will be used as the PRG. Background 

concentrations for White Oak were presented in the Background Investigation Report (TtNUKS, 1998). 

Background concentrations for inorganics in subsurface soil at White Oak are provided in Table 2-l. 

Based on historic burial activities, analytes previously identified at the site, and contaminants of concern 

in the site groundwater, confirmatory samples from Site 4 will undergo analysis for Target Compound List 

(TCL) volatile organic compounds (VOCs), TCL semivolatile organic compounds (SVOCs), Target 

Analyte List (TAL) metals plus cyanide, TCL pesticides and polychlorinated biphenyls (PCBs), explosives 

/ -.. (Method 8330) TCL dioxins/furans, and TPH. 
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TABLE 2-1 

REMOVAL ACTION PRGs 
SITE 4 AND SITE 33 SAP 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Parameter N/C “’ 
Industrial 

RBC “’ 
Background @) 

lChlorobenzene 
Chloroform 
Ethylbenzene 
M+p-Xylenes 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

. 

! C ! 940 NA 
boo0 NA 

00 NA 
NA 

N 2c 
N 4100~ 
C 760 
N 41000 
C 110 
N 41000 
C 520 

I 
&MIV&ATILES (mglkg) 

IXvlenes. Total 

NA 
NA 
NA 
NA 

0000 NA 

I NA I 

I N I 411 

II .4-Dichlorobenzene I c I 240 
1 NA I N 4100 . 

N 120 NA 
N 12000 NA 

N 4100 NA 

2-Methylnaphthalene 
2-Nitroaniline (4) 
Acenaphthene 
Acenaohthvlene @) 
Anthracene ! N 1 61000 
Benzo(a)anthracene 
Benzo(a)pyrene 

~nzolb)fluoranthene 

7.8 
0.78 
7.8 I 

i c i 78 

ICarbazole 
Chrysene ! C ! 780 

IDi-n-butvl ohthalate I N I 2c 
I Dibenzofa. hlanthracene I c I 0.78 

IPluoranthene I N I a 
Fluorene ! N 

Ilndeno(l.2.3-cchnvrene i c i 7.8 i 
IN-Nitrosodiphenvlamine I c I 1 

I N 1 4100 . 
C ! 48 ! NA 1 

Naphthalene 
Pentachlorophenol 
Phenanthrene @) 
Phenol 
Pyrene * 
PESTlClDESlPCBs (mglkg) 

[Aroclor-1260 

N 4100 NA 
N 120000 NA 
N 6100 NA 

I C I 2.9 I NA 
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TABLE 2-1 

REMOVAL ACTION PRGs 
SITE 4 AND SITE 33 SAP 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

_. .L 

_ .w. 

Parameter 
L 
INORGANICS (mglkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Rnrvllilrm 

N/C (li 
Industrial 

RBC (*I 
Background (‘I 

I 

N 200000 20961 
N 82 0.42 
C 3.8 12.15 
N 14000 40.09 
N 4100 2.37 

--‘I’.‘-‘” 

Cadmium N 100 0.179 
Calcium NA 247 
Chromium @) N 610 41.05 
Cnhalt N 12000 16.6 ----._ 
Copper 
Cvanide 

I N 1 8200 1 21.62 
N I 4100 I I 

cr--- 
-I-...-- 

Iran N 61000 28681 

---- N 1000 (‘1 21.23 
Maanesium NA 2987 
K 2..--.---- 

. ..-nganese 
Mercurv 

N 4100 503 
N 20 @) 0.051 

INickel N I 4100 I 13.84 1 
Potassium 
n-s--:. .- 

NA I I 2792 
I LI *nn ‘) -71 

ISilver I N 100 I 0.096 I 
Sodium, NA -- 69.4 
Thallium N 14 
Vanadium N 1400 44.31 
Zinc N 61000 84.2 

no-4.f%dinitrotoluene (‘) 2-Ami..- .,_ - -.-.-.- - - 
4-Nitrotoluene 
HMX 
RDX 
Tetryl 
MISCELLANEOUS PARAMETERS h&n) - I... JW..J, 

1 N 1 410 1 NA I 
N 2000 NA 
N 10000 NA 
C 52 NA 
N 2000 NA 

I. - --. - -. . - \ . . W I NA 1 100 ‘I”’ 1 NA 
C I 0.000038 I NA I 

1 CarcinogenlNoncarcinogen. Values for noncarcinogens were divided by a factor of 10. 
2 USEPA Region Ill, October 1, 1998. 
3 Background Concentrations for Subsurface Soil at NSWC-White Oak. (TtNUS, 1998). 
4 Based on withdrawn RfD. 
5 Value for naphthalene used. 
6 Value for hexavalent chromium used. 
7 Office of Solid Waste and Emergency Response (OSWER) Standard for Lead, industrial. 
8 Value for methyl mercury used. 
9 Value for 2,4-dinitrotoluene used. 
10 This standard based on Maryland UST Closure Regulations (COMAR 26. IO) 
- No value available. 
NA Not applicable. 
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Samples from Site 33 will undergo analysis for TCL VOCs, TCL SVOCs, TAL metals plus cyanide, and 

TCL pesticides/PCBs. Specific analytical methods to be used during the confirmation sampling activities 

are provided in Table 2-2. 

2.2 INITIAL SAMPLING AND ANALYSIS 

The anticipated areas for the initial excavation at Site 4 are shown on Figure l-3. The anticipated 

excavation area for Site 33 includes the tank and the soil immediately surrounding it. The actual 

excavation areas will be determined by the RAC, based on field conditions. 

TtNUS will perform initial confirmatory sampling and analysis after preliminary field screening analysis by 

the RAC confirms that excavation of soil with gross contamination is complete. This preliminary 

screening will be by visual and/or other means. The following sections describe the sampling frequency 

for each site. 

2.2.1 Site 4 - Chemical Burial Area 

Non-bias confirmatory samples will be collected on a grid, using a random number generator to determine 

the sample location within the grid. The specific random number generator used will be determined prior 

to field work, based on what is available to the field personnel (i.e., electronic, pair of dice, charts). 

A grid spacing of 30 feet by 30 feet (900 square feet) will be used across the bottom of the excavations. 

The estimated extent of waste material from Figure 1-3 is shown on Figure 2-l. The grid layout has been 

placed over the estimated extent of waste. Due to the irregular shape of the excavations, each grid 

section measures 900 square feet or less. 

Each grid will be subdivided into 6-foot by 6-foot squares. A 900-square-foot grid would have 25 

subdivisions. Grids measuring less than 900 square feet will have fewer than 25 subdivisions. 

Subdivision numbering will begin with 1 at the northwest corner and proceed across rows until every 

subdivision has a number. Figure 2-2 provides an enlargement of a portion of the grid shown on Figure 

2-l to illustrate how grids of varying sizes would be further subdivided and numbered for sample 

purposes. A random number generator will be used to select a number between 1 and 25 (or for the 

other grids shown on Figure 2-2, 1 and 9, 1 and 20). The sample will be collected from the corresponding 

6-foot by 6-foot subdivision. 

For the side walls, a grid measuring 50 feet long by the depth of the excavation will be used. Since the 

excavation depth is expected to be approximately 10 feet, these dimensions will result in an approximate 

500-square-foot grid spacing. Each grid will be subdivided into 5-foot by &foot squares. A 
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TABLE 2-2 

SUMMARY OF ANALYTICAL PROCEDURES 
SITE 4 AND SITE 33 SAP 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Parameter 

SOLID SAMPLES 

TCL Volatile Organics 

TCL Semivolatile Organics 

TAL Metals 

1 Preparation Method 1 Analytical MethodI 

OLM03.2 OLM03.2 

OLM03.2 OLM03.2 

ILM04.0 ILM04.0 

TCL PesticidesIPCBs 

Explosives 

TCL Dioxins/Furans 

Total Petroleum Hydrocarbons (TPH) 

AQUEOUS SAMPLES (TRIP BLANKS) 

TCL Volatile Organics 

OLM03.1 

SW-8330 

EPA 8282A 

OLM03.2 

SW 846 418.1 

OLM03.2 II 
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500-square-foot grid would have 20 subdivisions. irregularity in excavation depth will result in varying 

grid dimensions. The grid length used will always be 50 feet but shallower or deeper excavation depths 

will result in grid spacings that are smaller or larger than 500 square feet, respectively. Regardless of the 

grid size, the subdivisions will always measure 5 feet by 5 feet. Consequently a grid on the side wall 

could have more or fewer than 20 subdivisions. 

For a 500-square-foot grid, the subdivisions will be numbered from 1 to 20, starting in the upper left-hand 

corner on the side walls and proceeding across rows until every subdivision has a number. A random 

number generator will be used to select a number between 1 and 20 for each grid section. The sample 

will be collected from the corresponding 5-foot by 5-foot subdivision. 

Based on the extent of waste, approximately 50 samples will be collected using the grid spacing 

proposed here. 

2.2.2 Site 33 - Building 25, Plating Shop Equalization Tank 

Three samples will be collected for the initial confirmatory sampling effort. One sample each will be 

collected from beneath the tank inlet and outlet pipes, and from beneath the centerline of the tank. 

2.3 ADDITIONAL SAMPLING AND ANALYSIS 

The following procedures will be used to collect additional confirmatory samples at each site. 

2.3.1 Site 4 - The Chemical Burial Area 

Analytical results from the initial round of sampling will be used to determine if there is a need for 

additional excavation and subsequent sampling and analysis. If the concentration of a contaminant 

exceeds its PRG, then the Navy will direct the RAC to perform additional excavation in that area. 

Regardless of where within the grid the sample was collected, the sample results will apply to the entire 

grid area (up to 900 square feet). 

The additional excavation will be performed across the entire grid section. The excavation depth shall be 

1 foot. Following excavation, TtNUS will collect an additional soil sample, following the same procedure 

presented in Section 2.2.1. These samples will only be analyzed for those specific parameters found in 

excess of PRGs from the previous sampling event, with the exception noted in the introduction to Section 

2.0. Excavation, sampling, and analysis will continue in this manner until no contaminants are detected at 

concentrations in excess of PRGs. Figure 2-3 provides a decision tree for the confirmatory sampling 

process. 
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2.3.2 Site 33 - Building 25, Platinn Shop Equalization Tank 

Analytical results from the initial round of sampling will be used to determine if there is a need for 

additional excavation and subsequent sampling and analysis. If the concentration of a contaminant 

exceeds its PRG, the Navy will direct the RAC to perform additional excavation in the vicinity of the 

sample location. Specific dimensions and depths of excavation will be determined in the field, based on 

the sample location, dimensions of the existing excavation, and proximity to surface features (i.e., 

buildings, roads). 

Following excavation, TtNUS will collect an additional soil sample from the center of the newly excavated 

area. The sample will be analyzed for those specific parameters found in excess of PRGs from the 

previous sampling event. Excavation, sampling, and analysis will continue in this manner until no 

contaminants are detected at concentrations in excess of PRGs. Figure 2-3 provides a decision tree for 

the confirmatory sampling process. 

2.4 HEALTH AND SAFETY 

All field activities will be performed in accordance with the Master Health and Safety Plan (HASP), 

previously submitted and approved for White Oak (B&R Environmental, 1998a). In addition, the site- 

specific HASP developed for the Site 4 and Site 33 EE/CA field work will also be used (B&R 

Environmental, 1998b). A separate HASP will not be developed to support this field work. 
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CADD NO. TtNUS-AH.DWG - REV 0 - l/22/98 



J.“., 3.0 SAMPLING PROCEDURES 

All soil samples will be collected, handled, labeled, and shipped to the laboratory in accordance with the 

following procedures. Applicable field forms and Standard Operating Procedures (SOPS) can be found in 

the Master Work Plans for White Oak (B&R Environmental, 1998a). 

3.9 CONFIRMATORY SOIL SAMPLING 

At each sampling location, a volume of soil sufficient for the required analyses shall be obtained using a 

disposable polyethylene trowel. The sample will be placed in a jar and labeled. All samples will be 

submitted to a fixed-base laboratory for 7-day turn around analysis, except for TCL dioxins/furans, which 

will undergo lo-day turnaround analysis. This turnaround time for TCL dioxins/furans is the shortest 

technically feasible turnaround time. Seventy-two-hour rapid turnaround analysis may be required 

towards the end of the sampling activities. Turn-around times will be coordinated with the RAC, as 

needed. Standard method detection levels, identified in the Master Quality Assurance Project Plan 

(QAPP) for White Oak (B&R Environmental, 1998a), will be used during sample analysis. 

Samples will be collected from the ground surface to a depth not exceeding 6 inches. Samples will be 

collected in accordance with procedures identified in Section 3.1.3 of the Master Field Sampling Plan 

(FSP) for White’Oak (B&R Environmental, 1998a). 

Labeled pin flags will mark the soil sample locations. These flags will not be disturbed until the analytical 

results confirm that an area is clean. 

Due to the potential danger of entering the excavation to obtain soil samples, samples may be collected 

remotely by obtaining soil with the excavator bucket and then collecting the sample from the soil within 

the bucket. If adequate sloping of the sidewalls or other protection is provided (e.g., trench box or 

bracing), personnel will be permitted to enter the excavation to collect samples. 

3.2 WASTE HANDLING 

All disposable sampling equipment, disposable clothing, and other investigation-derived waste (IDW) will 

be collected by TtNUS and placed in plastic garbage bags. All bagged IDW will be disposed by the RAC. 

3.3 RECORD KEEPING 

.” -,. 

All pertinent field data will be recorded on a Soil Sample Log Sheet and in the field logbook: Proper 

completion of sample log sheets is discussed in Section 2.0 of the Master FSP (B&R Environmental, 
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1998a). A sketch illustrating the approximate grid location will be included on the log sheet, as well as an 

indication of the total number of subdivisions in the grid and the subdivision that was sampled. 

Figure 2-1 will also be used to keep track of the sample locations and their sequential numbering. 

3.4 SAMPLE HANDLING 

Sample handling includes procedures for sample identification, packaging, and shipping. Selecting 

sample containers and preservatives, and determining allowable holding times are also included. Sample 

handling and custody will be conducted in accordance with Sections 3.2 and 3.3 of the Master FSP for 

White Oak (B&R Environmental, 1998a). 

Each sample collected will be assigned a unique tracking number. This 12-digit alphanumeric code will 

identify the sample location as follows. 

NNNN 

AA 

NN 

NN 

Site (0004 or 0033) 

Media (subsurface soil - SB) 

Sample Number (sequential ordering of samples collected, beginning with 01) 

Grid Subdivision (Site 4 only, 2-digit numeric indicator of the grid subdivision that was 

sampled) 

NN Sample Depth (2-digit numeric indicator of sample depth from grade) 

For example, the first sample collected at Site 4 would have sample identification number 0004-SB-01. 

The number 15 would indicate that the sample was collected from ttie 15th subdivision. Assuming the 

sample is collected from the bottom of the excavation, which is IO feet below grade, the depth indicator 

would be 10. The sample depth indicator may not be included for all samples. Therefore, the complete 

sample number would be 0004-SB-01-1510. 

3.5 QUALITY CONTROL SAMPLES 

Field Quality Control (QC) samples will be collected or generated during the sampling activities to assess 

the quality of the data resulting from field sampling and analytical programs. Trip blanks will be the only 

field QC samples collected during this sampling event. One trip blank will accompany each sample 

shipment potentially containing VOCs. 

Disposable sampling equipment will be used for the sampling effort; therefore, rinsate and field blanks are 

not necessary. Since this is a confirmatory sampling event, field duplicate samples will not be collected. 
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Additional information regarding the field QC samples is provided in the Master QAPP for White Oak 

(B&R Environmental, 1998a). 
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APPENDIX B 

SITE 4 

_*. . . 
B.l CONFIRMATORY SAMPLING DATA SET 

B.2 SOIL SAMPLE LOG SHEETS 

B.3 TPH SOIL SCREENING LEVEL CALCULATION 

B.4 Bl-22 AND B2-16 DATA 

B.5 SOIL GAS SAMPLE DATA 

B.6 ANALYTICAL DATA - SAMPLE 0004-BLACK-99 





Data Qualifiers 

The following analytical data include data qualifiers that were added by the laboratory following sample 
analysis. The qualifiers can be interpreted as follows: 

l u - indicates that the chemical was not detected at the numerical detection limit (quantitation limit) 
noted. 

l &J - indicates that the chemical was not detected. However, the detection limit (quantitation limit) is 
considered estimated based on noncompliances encountered during laboratory analysis. The 
associated numerical detection limit is regarded as inaccurate or imprecise. 

l J - indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount that is actually present in the sample. The laboratory result is 
considered to be an estimate. 

l B - indicates that the chemical was detected but that the result is considered to be a false positive as 
a consequence of laboratory blank contamination. 

l JB - indicates that the chemical was detected but the result is considered a false positive as a 
consequence of laboratory blank contamination. In addition, the detection limit is considered 
estimated based on noncompliances encountered during laboratory analysis. 
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SAMPLE I.D.: 0004-SB-01.1815 0004-88-02-2012 0004~SB-03-I 107 0004-SB-04-1015 0004-38-05-0515 0004-58-06-1712 
SAMPLE DATE: 06/14/1999 06/14/1999 06/14/1999 06/1611999 06118/1999 06/16/1999 
VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

SEMIVOLATILES (pglkg) 
1,2,4-TRICHLOROBENZENE 
1.2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4.5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 

360 u 340 u 360 U 370 u 380 u 380 U 
360 U 340 u 360 U 370 u 380 U 380 U 
360 U 340 u 360 U 370 u 380 U 380 U 
360 U 340 u 360 U 370 u 380 U 380 U 
360 U 340 u 360 U 370 u 380 U 380 U 
860 u 830 U 860 u 900 u 910 u 920 u 
360 U 340 u 360 U 370 u 380 U 380 U 
360 U 340 u 360 U 370 u 380 U 380 U 
360 U 340 u 360 U 370 u 360 u 380 U 
860 u 830 U 860 u 900 u 910 u 920 u 



SITE 4 - THE CHEMICAL BURIAL AREA 
SUMMARY OF ANALYTICAL RESULTS FOR SOIL 

THE FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ISAMPLE I.D.: 1 0004-SB-01-1815 1 0004-98-02-2012 1 0004-SB-O3-1107 1 0004-SB-o4-1015 1 OOO4-SB-05-0515 1 OOO4-SB-06-1712 1 

PAGE 2 OF 30 

ISAMPLE DATE: I 06/14/1999 1 06/14/1999 1 06/14/f999 t 06/16/l 999 1 06/l 611999 1 06/16/1999 1 
IVALIDATION STATUS: I UNVALIDATED I UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

2.4-DINITROTOLUENE I 360 U I 31 10 u 360 U 370 u 380 U 380 U 
2,6-DINITROTOLUENE I 360 U I 340 u 360 U 370 u 380 U 380 U 
2-CHLl ORONAPHTHALENE 360 U 340 u 360 U 370 u 380 U 380 U 

2-CHLOROPHENOL 360 U 340 u 360 U 370 u I 380 U 380 U 

2-METHYLNAPHTHALENE 360 U 340 u I 360 U 
1 

I 370 u 380 U 380 U 
2-METHYLPHENOL 360 U 340 u 360 U I 370 u I 380 u 380 U 
P-NITROANILINE 860 u 830 U I 860 u I 900 u I 9ll-J 11 97n II 

3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYI PHFNYI FTHFR 

___ - -.- - --- - 
360 U 340 u 360 U 370 u 380 U 380 U 
860 u 830 U 860 u 900 u 910 u 920 u 
860 u 830 U 860 u 900 u 910 u 920 u 
360 U 340 u 360 U 370 u 380 U 380 U 
360 U 340 u 360 U 370 u 380 U 380 U 
360 U 340 u 360 U 370 u 380 U 380 U 
Rfw II 34n II mn II 77n I I mn I I 7nn II -. .--. .-. .-...-. .- ..- -.. .-. . --- - -.- - I --- I I WC” v I Y”” ” I Y”” ” 

4-METHYLPHENOL 360 U 340 u 360 U 
1 

370 u 380 U I 380 U 
4-NITROANILINE 860 u 830 U 860 u I 900 u I 910 u I 920 II _-_ - I 
4-NITROPHENOL 860 u 830 U I 860 u I 900 u I gin II I 97n II I 

-__ - -.- - --- - ..-- - 

ACENAPHTHYLENE .360 U 340 u 360 U 370 u 380 U 380 U 

ANTHRACENE 360 U 340 u 360 U 370 u 380 U 380 U 

BENZO(A)ANTHRACENE 360 U 340 u 360 U 370 u 380 U 380 U 

BENZO(A)PYRENE 360 U 340 u 360 U 370 u 380 U 380 U 

BENZO(B)FLUORANTHENE 360 U 340 u 360 U 370 u 380 U 380 U 
BENZOfG H.I\PERYLENE s-i0 u 340 u Z-3130 11 97n II ran I I 7m I I 

DLI”L”(r\,rL”“MI” I “El”cc J”” ” I 4-v l-8 

BIS(2-CHLOROETHOXY)METHANE 360 U 340 u 
BlS(2-CHLOROETHYL)ETHER 360 U I 340 u 
BlS(2-ETHYLHEXYL)PHTHALATE 360 U 
BUTYLBENZYL PHTHALATE 360 U 340 u 
CARBAZOLE 360 U 340 u 
CHRYSENE 360 U 340 u 
DI-N-BUTYL PHTHALATE 360 U 34 
DI-N-OCTYL PHTHALATE 360 U 

JWJ 

360 
JO” - 
380 

360 U 370 u 380 U 380 U 
I 340 u 360 U 370 u r-m II --- I 3t7n II --- - 

360 U 370 u 380 380 - - 
360 U 370 u 380 380 - 
360 U 370 u 380 El= 380 

U ----I U 
U 

l--&z 

IO u 360 U 370 u 380 U 380 U 

ZO(A,H)ANTHRACENE 

340 u 360 U 

I 360 U 340 u 360 U 370 370 u u 380 380 U U 380 380 U U 
7OFI IRAN 36n II 34n II mn II 27n I I 7Rn I I 7R” I I 

-.--. 
DIBEN--. _. _ . _ I --- - I -.- - I --- - t “I” Y I ““V v I ““V ” 
DIETHYL PHTHAIATE 360 U 340 u I 360 U I 370 u 380 U 380 U I 

DIMETHYL PHTHALATE I 360 U I 34 u 10 360 U 370 u 380 U 380 U 

FLUORANTHENE 360 U 340 u 45 J 370 u 380 U 380 U 

FLUORENE 360 U 340 u 360 U 370 u 380 U 380 U 

HEXACHLOROBENZENE 360 U 340 u 360 U 370 u 380 U 380 U 
J 

HEXACHLOROBUTADIENE 360 U 340 u 360 U 370 u 380 U 380 U 

HEXACHLOROCYCLOPENTADIENE 360 U 340 u 360 U 370 u 380 U 380 U 

HEXACHLOROETHANE 360 U 340 u 360 U 370 u 380 U 380 U 

INDENO(l,Z.J-CD)PYRENE 360 U 340 u 360 U 370 u 380 U 380 U 
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SAMPLE I.D.: .’ 
SAMPLE DATE: 
VALIDATION STATUS: 

ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

PESTlClDESlPCEs lualkal 

0004-s&01-1815 0004-SB-02-2012 0004-88-03-1107 0004-SB-04-1015 0004-SB-05-0515 0004-88-06-1712 
06114/1999 06/14/1999 0611411999 06/16/1999 06/1611999 06/1611999 

UNVAI IDATFD UNVAf ‘nATen I Ilrl\,Al ,“,TED UNVALIDATED UNVALIDATED 
I -J*n 8, ,an II 

UNVALIDATED _._ _. .-_-_ ..__ - _.__ .LIY,..I LY YI..~LIY,- 
u U 360 U 340 360 370 u Ll”” ” dV” ” 

360 U 340 u 360 u 370 u 380 u 380 u 
360 U 340 u 360 U 370 u 380 U 380 u 
360 U 340 u 360 U 370 u 380 u 380 u 
360 U 340 II 3F” ” 9-m II ?!al II Q!all I I 
860 U 830 
360 U 340 - I .d” J cl,” ” JO” ” c)“” ” 
360 U 340 u ! 360 U 370 u 380 u 380 u 
360 U 340 u 85 J 370 u 380 U 380 u 

4,4’-DDD 3.6 U 3.4 - I -.” ” I J., ” I .I.” ” I U.” ” 
4$-DDE 3.6 U ! 3.4 11 * I .¶-P ,I I IO II ‘)* ,I I 
4,4’-DDT 
ALDRIN 

3.6 U 3.4 v I “.O ” I .a., ” 

t Al PHA-RHC 
1.8 U 1.8 u 1.8 U 1.9 u 

I 1.R II 1.8 U I IQ ’ . ._. . -. .- 
I I 

.” 1 

ALPHA-CHLORDANE I 1.8 u I 1.5 .I I 1’ 
AROCLOR-1016 RI? II RA 

AROCLOR-1221 I 
AROCLOR-1232 

t L J I 3.1 ” .J).” ” \).” ” 

I qm I, .-.T I, 3.8 u 3.8 u 
I 1.9 u 2u 

J 1.9 u 1.9 u 2u 

I QJ 
ii3 

1.9 u 1.4 J 1.1 J 
I u 37 u 38 U 38 u 

-p ,I 76 U 76 U 77 u 
37 u 38 u 38 u 
^- II .-.n II -0 II 

I VW ” -. 

I 73 u 70 ” ,L ” 
36 U 

’ AROCLOR-1242 
36 U 34 u 
36 U 34 u 36 U JI u I 30 ” I JO ” 

ARM-2 OR-1 348 I Bfi II 34 u -Jc II ‘17 II ?sl I, WI II I , ,..----.. .- .- 

ARt-MY OR-17C.A 
I -- - I _ - -1” ” I I .2Y ” I “Y ” 
I RR II I RA IJ I’ 36 U 38 u 38 U 

n n.3 I ')7 II I 3R II I 38 II 
, . . .--CI.. .-“. .,., - 

AROCLOR-1260 30 J -3%. I I JI ” I 
BETA-BHC 1.8 u 1.8 U I l.J8LlJ 1.9 u 
DELTA-BHC 1.8 u 1.8 u ,n II I 30 II I 

ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 

ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 

TOXAPHENE 
INORGANICS (mglkg) 

ALUMINUM 
ANTIMONY 

ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

1.9 u 2u 
1.9 u 2u 

J 3.6 u I Z.I . ^ J I 3.6 U 3.7 u 1 3.8 u 3.8 U 
1.6 u 1.6 II I ,I3 II ..” v I 

I 
.I c-3 If f.3 ” I I I t 

3.6 U IC I- I 2.9 J 3.7 u 3.8 u 
3.6 U 3.4 Y II qf. II v.0 ” I mv 41 3.1 l, 3.8 U 

* 3.6 U 4.4 3.6 3.7 u I 5.6 ” 

3.6 U 15 2.9 J 3.7 u 
1 
I 3.8 u 

3.6 U 3.4 II 3” II -.” ” I 
q-7 II 

I 0.I LJ I 3.8 U 
1.8 u 1.8 _ II I 1.8 u 1.9 u I 1.9 u I 2u 
1.8 u 1.8 u ,o II I.0 ” I Am II I.3 ” IQ II 7 II 

1.8 u 1.8 u 1.8 U 1.9 u I 1.9 u I 2U 
1.8 u 1.8 u 1.8 U 19 u 1.9 u 2u 
18 u 18 II 

I 
,rI II .” ” I 19 u I 19 u I 20 u 

180 U 180 - II I I 
,,O” I I -0” ” I 

rnn II IV” ” I 
4nn I, IJ” ” I 9nr-l I I L”” ” I 

4870 2840 11300 1 1280 I 8650 I 10400 
0.45 u 0.60 I P 47 I 1 4c. n n7 

1.9 0.9. I J.-t “.J” ” .I.” I 7.” 
41 .I 11.1 27.2 16.9 90.6 35.4 

0.06 U 0.06 U 0.06 U 0.07 u 0.07 u 0.07 u 
0.22 0.04 u 0.04 u 0.05 u 0.77 0.05 u 
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SAMPLE I.D.: 
SAMPLE DATE: 
VALIDATION STATUS: 

CALCIUM 
CHROMIUM 

t COBALT 

1 MAGNESIUM 

EXPLOSIVES (mglkg) 
1 ,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
7 A &I-TRINlTRnTnl I IFNF 

0.25 u 0.061 J I 0.25 u I 0.25 u I 0.25 u 0.25 u 

0.02 J 0.25 U 0.25 u 0.25 u 0.25 u 0.25 U 
n7F; II “?e. 0 OR1 .J LIT,” I I \I,., I I \v . VLVLl.L “.L” ” “.L” u 0.25 u 0.25 u 0.25 U _.__. _ 

2,4-DINITROTOLUENE 0.096 J 0.17 J 0.25 U 0.25 U 0.041 J 0.061 J 

2,6-DINITROTOLUENE 0.25 u 0.09 J 0.25 U 0.25 U 0.25 U 0.25 u 
2-AMINO-4,6-DINITROTOLUENE 0.25 U 0.036 J 0.25 U 0.059 J 0.25 u 0.25 U 

2-NITROTOLUENE 0.12 J 0.13 J 0.25 U 0.25 U 0.25 U 0.25 U 

I-NITROTOLUENE 0.25 U 0.15 J 0.25 u 0.14 J 0.093 J 0.18 J 

4-AMINO-2,6-DINITROTOLUENE 0.11 J 0.11 J 0.25 U 0.25 U 0.14 J 0.25 U 

4-NITROTOLUENE 0.11 J 0.25 U 0.25 U 0.21 J 0.25 U 0.25 U 

HMX 0.5 u 0.084 J 0.5 u 0.5 u 0.5 u 0.5 u 
NITROBENZENE 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 U 

RDX 0.5 u 0.5 u 0.5 u 0.5 u G.025 J 0.026 J 

TETRYL 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 

PETROLEUM (mglkg) 

1 TOTAL PETROLEUM HYDROCARBONS I 19 8.7 B 19 I 12 65 17 I 
DIOXINS (pglkg) 

1,2,3.4,6,7.8,9-OCDD I 4.6 J I 7 3.3 J 0.22 J I 12.9 6.1 

1.2.3.4.6.7.8,9-OCDF 0.09 u 0.07 u I 0.08 u I 0.1 u 0.1 u I 0.08 U 
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I I 

““VT-“Y-u I-,” ,” 

I 

--_. _- _- .-I “““T-w- “” “” .- ---. -- __ 

SAMPLE DATE: 06/14/1999 06/14/1999 06/1411999 06l1611999 0611611999 I 06116/l 999 I 
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SAMPLE I.D.: 0004-38-07-0302 0004-SB-08-1207 0004-SB-09-2420 0004-SB-10-0116 0004-88-11-1412 0004-58-12-0202 

SAMPLE DATE: 06/16/1999 06/16/l 999 06/30/l 999 06/30/1999 06/30/1999 06/30/l 999 
.-- . . . . . .-. .- _--- . . .- _--- 

1 1 1 7 7-TETRACHLOROETHANE II u 11 u 11 u 11 u 

CHLOROETHANE 11 u 11 u 11 u II u IO u I 10 u 
11 u 11 u 11 u 11. u 

IVALIDATION STATUS: 
VOLATILES (pglkg) 

1 l,l,l-TRICHLOROETHANE 
( ( -, - . 

1,1,2-TRI 
1 ,l-DICHLOROETHANE 
1 .l-DICHLOROETHENE 
I ,2-DICHLOROETHANE 

1 UNVALIDATED 1 UNVALIDATED 1 UNVALIDATED 1 UNVALIDAltu 1 UNVALlUArtD 1 UNVALIDATED 1 

11 u I I1 u I II u I 11 u I 10 u 10 u 
10 u I IO u 

10 u IO u 
11 u I 11 u I 11 u I 11 u I 10 u 10 u 
11 u 11 u 11 u 11 u 10 u IO u 

ou 1 1,2-DICHLOROETHENE (TOTAL) II u 11 u 11 u 11 u 10 u 11 

LOROPROPANE I 11 u 11 u 11 u 11 u 10 u 1 10 u 

11 u 11 u 11 u 
1,2-DICH 

2-BUTANONE 11 u 10 u 10 u 

2-HEXANONE 11 u 11 u 11 u I 11 u 10 u 10 u 

4-METHYL-2-PENTANONE 11 u 11 u ! 11 u II u 10 u 10 u 
_ ̂ ---. .- 10 u 10 u AC.2 I VNt 11 u 11 u 11 u 11 u 

BENZENE 11 u 11 u 11 u 11 u 

BROMODICHLOROMETHANE 11 u 11 u 11 u 11 u I IO u I 11 

‘ORM II u 11 u 11 u 11 u 

I 10 u I 10 u 1 . - 
ou 

BROMOF 10 u 10 u 

BROMOMETHANE I 11 u I 11 u I 2 I II u I 10 u 10 u 

CARBON DISULFIDE 11 u 11 u 11 u 11 u 10 u 10 u 

CARBON TETW 10 u 10 u CHLORIDE I 11 u I 11 u 11 u 11 u 

BENZENE 11 u 11 u 11 u 11 u 10 u 1ou 
11 u 11 u 11 u 

i 
CHLOROETHANE 11 u 
CHLOROFORM 11 u 11 u 
CHLOROMETHANE 11 u 11 u 
CIS-1,3-DICHLOROPROPENE 11 u 11 u 
I-dRRf-Mf 

10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 
11 u 10 u 10 u 

)CHLOROMETHANE I 11 u I 11 u I II u I 11 u I 
11 u 11 u 11 u ~ 

-*-. .-.... 10 u IO u 

ETHYLBENZENE 11 u 10 u IO u 

METHYLENE CHLORIDE 11 u 11 u II u 11 u 10 u 10 u 

STYRENE 11 u 11 u 11 u 11 u 10 u 10 u 

TETRACHLOROETHENE 11 u 1 J 11 u 11 u 10 u IO u 
10 u IO u 

ITRANs 
t TOi IIFNE 11 u II u 11 u 11 u 

;-1,3-DICHLOROPROPENE 11 u 11 u 11 u 11 u 10 u II 

1 TRICHLOROETHENE 11 u 11 u 11 u 11 u 

VINYL CHLORIDE 
XYLENES, TOTAL 

SEMIVOLATILES (pg/kal 
1 1,2,4-TRICHLOROBL,.,,,., 

10 u ,lO u 

I 11 u 11 u I 11 u 11 u 10 u IO u 

11 u 11 u 11 u 11 u 10 u IO u 

I “I” ” ““Y ” “I” ” U”” ” I “.” - 
370 u 380 U 370 u 360 U 35l-l II I RAfl II I 

370 u 380 U 370 u 360 U 350 u 

370 u 380 U 370 u 360 U 350 u 

3u 

910 u 900 u 880 u I 

1 2,4,6-TRICHLOROPHENOL 370 u 380 U 370 u 360 U 
370 u 380 U 370 u 360 U 350 u 

370 u 380 U 370 u 360 U 350 u 

“” - “.” - 

1.3-DICHLOROBENZENE 340 IU 

1,4-DICHLOROBENZENE 340 u 

2,2’-OXYBIS(l-CHLOROPROPANE) 370 u I 380 U I 370 u 360 U 350 u 340 u 

2,4,5TRICHLOROPHENOL 900 u 340 u 840 U 
350 u 340 u 

2,4-DICHLOROPHENOL 340 u 

2,4-DIMETHYLPHENOL 340 u 

2,4-DINITROPHENOL I 900 u I 910 u I 900 u 880 u 840 U 840 U 
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SAMPLE I.D.: 0004-88-07-0302 0004-SB-08-I 207 0004-88-09-2420 0004-SB-IO-0116 0004-58-l l-1 412 0004-SB-12-0202 
SAMPLE DATE: 06/16/1999 08/16/1999 06/30/1999 06/30/1999 06/30/1999 0613011999 
VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

2,4-DINITROTOLUENE 370 u 380 U 370 u 360 U 350 u 340 u 
2,6-DINITROTOLUENE 370 u 380 U 370 u 360 U 350 u 340 u 
2-CHLORONAPHTHALENE 370 u 380 U 370 u 360 U 350 u 340 u 
L-CHLOROPHENOL 370 u 380 U 370 u 360 U 350 u 340 u 
2-METHYLNAPHTHALENE I 370 u 380 U 370 u 360 U 350 u 340 u 
2-METHYLPHENOL I 370 u 380 Ll 370 u 360 u 350 u 340 u 

- . . . . . . -. *.-..-- 

’ - -’ “‘^‘iLOROBENZIDINE 
I 

“.I - 
, 

““” - I “.I - 

I 370 u I 380 U I 370 u 
ANILINE 900 u 910 u 900 u 

I . - 

P-NITROANILINE I ibo u 
I -_- - _-- 
I 910 u I 900 u 880 u 840 U 840 U 

7-NlTRnPHFNnl R7i-l II 28n I 1 27n II 360 U 350 u 340 u 
J,.J -lAcIr 360 U 350 u 340 u 
3-NITRO 880 u 840 U 840 U 
4.6-DINITRO-2-METHYLPHENOL I 900 u I 910 u I 900 u 880 u 840 U 840 U .- - -.-...-- ---- -~ 

t 4-RROMOPHENYI PHFNYI FTHFR I 370 11 I 38n tf I 37n 11 I 360 II I 3.50 u I 340 u I -..- ..“. ..-...“_..._.. ..-...-. “.- ” ““” - _._ - 1 ___ - 
I 

--_ - J 
4-CHLORO-3-METHYLPHENOL 370 u 380 U 370 u I 360 U, 350 u 340 u 
4-CHLOROANILINE 370 u 380 U 370 u I 360 U 1 350 u 340 u 
4-CHLOROPHENYL PHENYL ETHER 370 u 380 U 370 u 360 U 350 u 340 u 

.o u t 4-METHYLPHENOL I 370 u I 380 U 370 u 360 U 350 u 34 
4-NITROANILINE 900 u 910 u 900 u 880 u 840 U 840 U 
4-NITROPHENOL 900 u 910 u 900 u 880 u 840 U 840 U 
ACENAPHTHENE 370 u 380 U 370 u 360 U 350 u 62 J 
AhF.lAn* 1-t-1 *\,1 7.57 F.-,.-. I I CT I “-J,, I I *“n II AI-I I x4n II nbctunrn I n T Ll,zNC J,” ” 3, J JI” v JO” ” 

I 
-1 ” 

I 
“.” - 

ANTHRACENE 370 u 380 U 370 u 360 U 350 u I 140 J 
BENZO(A)ANTHRACENE 370 u 270 J 370 u 360 U 210 J 440 
BENZO(A)PYRENE 370 u 390 370 u 360 U 370 370 
BENZO(B)FLUORANTHENE 370 u 450 370 u 360 U 340 J 560 
BENZO(G,H,I)PERYLENE 370 u 290 J 370 u 360 U 270 J 37 J 
BENZO(K)fLUORANTHENE 370 u 66 J 370 u 360 U 110 J 180 J 
BlS(2-CHLOROETHOXY)METHANE 370 u 380 U 370 u 360 U 350 u 340 u 
BlS(2-CHLOROETHYL)ETHER 370 u 380 U 370 u 360 U 350 u 340 u 
BlS(2-ETHYLHEXYL)PHTHALATE 370 u 380 U 43 48 47 140 
BUTYLBENZYL PHTHALATE 370 u 380 U 370 u 360 U 350 u 340 u 
CARBAZOLE 370 u 380 U 370 u 360 U 350 u 50 J 
CHRYSENE 370 u 300 J 370 u 360 U 250 J 380 
DI-N-BUTYL PHTHALATE 4800 380 U 69 42 39 52 
DI-N-OCTYL PHTHALATE 370 u 380 U 370 u 360 U 350 u 340 u 
DlBENZO(A,H)ANTHRACENE 370 u 45 J 370 u 360 U 62 J 80 J 
DIBENZOFURAN 370 u 380 U 370 u 360 U 350 u 48 J 
DIETHYL PHTHALATE 370 u 380 U 370 u 360 U 350 u 340 u 
DIMETHYL PHTHALATE 370 u 380 U 370 u 360 U 350 u 340 u _ 
FLUORANTHENE 370 u 550 370 u 360 U 98 J 900 
FLUORENE 370 u 380 U 370 u 360 U 350 u 70 J 
HEXACHLOROBENZENE 370 u 380 U 370 u 360 U 350 u 340 u 
HEXACHLOROBUTADIENE 370 u 380 U 370 u 360 U 350 u 340 u 
HEXACHLOROCYCLOPENTADIENE 370 u 380 U 370 u 360 U 350 u 340 u 
HEXACHLOROETHANE 370 u 380 U 370 u 360 U 350 u 340 u 
INDENO(1.2,3-CD)PYRENE 370 u 180 J 370 u 360 U 220 J 270 J 
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SAMPLE I.D.: 
SAMPLE DATE: 
VALIDATION STATUS: 

ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

PESTlClDESlPCBs (pg/kg) 
4,4’-DDD 
4$-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 

AROCLOR-1016 
AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

0004-SB-O7-0302 0004-SB-O8-1207 0004-SB-O9-2420 0004-SB-10-0118 0004-SB-11-1412 0004-$8-12-0202 
08/18/1999 06/16/1999 06/30/l 999 06/30/l 999 06/30/1999 06/30/1999 

UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
370 u 380 U 370 u 360 U 350 u 340 u 
370 u 380 U 370 u 360 U 350 u 340 u 
370 u 380 U 370 u 360 U 350 u 340 u 
370 u 380 U 370 u 360 U 350 u 340 u 
370 u 380 U 370 u 360 U 350 u 340 u 
900 u 910 u 900 u 880 u 840 U 840 U 
370 u 260 J 370 u 360 U 41 J 710 
370 u 380 U 370 u 360 U 350 u 340 u 
370 u 430 370 u 360 U 190 J 720 

3.7 u 3.8 U 6.2 3.6 U 4.6 2.3 J 
3.7 u 3.8 U 3.7 u 3.6 U 1.9 J 13 
3.7 u 3.2 J 3.7 u 3.6 U 2.1 J 24 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
1.9 u 1.9 1.6 ‘J 1.9 u 2.2 1.8 U L 

37 u 38 U 37 u 36 U 35 u 35 u 
76 U 77 u 75 u 73 u 71 u 70 u 
37 u 38 U 37 u 36 U 35 u 35 u ,, 
37 u 38 U 37 u 36 U 35 u 35 u 
37 u 38 U 37 u 36 U 35 u 35 u 
37 u 38 U 35 J 36 U 100 35 u 

42 54 83 36 U 200 82 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
3.7 u 3.8 U 3.7 u 3.6 U 1.8 J 3.5 u 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
3.7 u 3.8 U 3.7 u 3.6 U 3.5 u 3.5 u 
3.7 u 3.8 U 3.7 u 3.6 U 3.5 u 3.5 u 
3.7 u 3.8 U 3.7 u 3.6 U 4.1 3.5 u 
3.7 u 3.8 U 2.9 J 3.6 U 6.5 3.4 J 
3.7 u 3.8 U 3.7 u 3.6 U 3.5 u 3.5 u 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
1.9 u 1.9 u 1.9 u 1.9 u 1.8 U 1.8 U 
19 u 19 u 28 19 u 18 U 18 U 

190 u 190 u 190 u 190 u 180 U 180 U 

5610 12400 2490 2980 3460 6750 
0.50 1.4 0.47 u 0.53 0.55 2.1 
2.3 3.0 0.80 1.4 1.5 3.4 

26.9 65.4 7.0 14.2 15.2 187 
0.07 u 0.22 0.07 u 0.07 u 0.06 U 0.06 U 

0.15 0.05 u 0.04 u 0.04 u 0.04 u 1.3 
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SAMPLE I.D.: 0004-SB-07-0302 0004-88-08-1207 0004-88-09-2420 0004-SB-IO-0116 0004-38-11-1412 0004-88-12-0202 
SAMPLE DATE: 06116/1999 06/l 6/l 999 06/30/1999 06130/1999 06/30/1999 06/30/1999 

VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
CALCIUM 439 2100 112 477 847 2480 
CHROMIUM 11.5 16.0 4.5 154 5.1 40.7 
COBALT 1.8 4.7 0.67 0.40 1.4 7.6 
COPPER 40.2 29.0 12.9 7.0 10.0 816 
CYANIDE 0.12 0.13 0.10 2.2 u 0.10 0.16 
IRON 9790 14800 2770 4210 4560 12000 
LEAD 27.3 17.2 5.8 3.4 8.5 403 
MAGNESIUM 411 760 88.0 -68.8 174 462 
MANGANESE 69.2 74.2 13.0 8.6 36.8 553 
MERCURY 0.06 0.11 0.07 0.05 u 0.05 u 0.28 
NICKEL 5.6 9.0 1.6 1.3 2.1 30.7 
POTASSIUM 193 476 63.8 116 96.9 263 
SELENIUM 0.63 1.8 0.54 u 0.53 u 0.51 u 0.56 
SILVER 0.30 0.21 u 0.35 0.20 u 0.19 u 25.2 
SODIUM 36.9 60.6 24.0 U 24.3 22.6 U 77.7 
THALLIUM 1.3 u 1.3 u 1.3 u 1.3 u 1.2 u 1.2 u 
VANADIUM 20.2 28.2 6.6 9.0 9.4 16.9 
ZINC 76.7 73.8 18.5 8.0 13.4 594 

PETROLEUM (mglkg) 
1 TOTAL PETROLEUM HYDROCARBONS I 290 I 130 I 16 16 I 36 73 I 

DIOXINS (pglkg) 
1,2,3,4,6,7,8,9-OCDD 2.1 J 5.6 J 0.7 u 0.6 U 2.9 J 4.5 J 
1.2,3,4.6,7.8,9-OCDF 0.1 u 0.07 u 0.6 U 0.6 U 0.5 u 0.6 U 
1,2,3,4,6,7,8-HPCDD 0.06 U 0.05 u 0.5 u 0.3 u 0.4 u 0.4 u 
1,2,3,4,6,7,8-HPCDF 0.04 u 0.03 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2,3,4,7,8,9-HPCDF 0.04 u 0.03 u 0.3 u 0.2 u 0.2 u 0.2 u 
1,2,3,4.7,8-HXCDD 0.04 u 0.03 u 0.3 u 0.2 u 0.3 u 0.3 u 
1,2,3,4,7,8-HXCDF 0.03 u 0.02 u 0.2 u 0.1 u 0.1 u 0.2 u 
1,2,3,6,7,8-HXCDD 0.05 u 0.04 u 0.3 u 0.2 u 0.3 u 0.3 u 
1,2,3,6,7,8-HXCDF 0.03 u 0.02 u 0.2 u 0.2 u 0.2 u 0.2 u 
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SAMPLE I.D.: 0004-88-07-0302 0004-SB-08-1207 0004-88-09-2420 0004-SB-IO-0116 0004-88-11-1412 0004-38-12-0202 
SAMPLE DATE: 06/16/1999 06/16/l 999 06/3011999 06130/1999 06/30/l 999 06/30/l 999 
VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

1,2,3,7,8,9-HXCDD 0.04 u 0.03 u 0.3 u 0.2 u 0.3 u 0.3 u 
1.2,3.7,8,9-HXCDF 0.03 u 0.02 u 0.2 u 0.2 u 0.2 u 0.2 u 
1,2.3,7,8-PECDD 0.06 U 0.05 u 0.5 u 0.4 u 0.5 u 0.5 u 
1,2,3,7,8-PECDF 0.04 u 0.03 u 0.4 u 0.3 u 0.3 u 0.3 u 
2,3,4,6,7,8-HXCDF 0.03 u 0.02 u 0.2 u 0.2 u 0.2 u 0.2 u 
2,3,4,7,8-PECDF 0.04 u 0.03 u 0.4 u 0.3 u 0.3 u 0.3 u 
2,3,7,8-TCDD 0.04 u 0.03 u 0.3 u 0.3 u 0.3 u 0.3 u 
2,3.7,8-TCDF 0.03 u 0.02 u 0.3 u 0.3 u 0.2 u 0.3 u 
TOTAL HPCDD 0.06 U 0.05 u 0.5 u 0.3 u 0.4 u 0.4 u 
TOTAL HPCDF 0.04 u 0.03 u 0.2 u 0.2 u 0.2 u 0.2 u 
TOTAL HXCDD 0.04 u 0.03 u 0.3 u 0.2 u 0.3 u 0.3 u 
TOTAL HXCDF 0.03 u 0.02 u 0.2 u 0.1 u 0.1 u 0.2 u 
TOTAL PECDD 0.06 U 0.05 u 0.5 u 0.4 u 0.5 u 0.5 u 
TOTAL PECDF 0.04 u 0.03 u 0.4 u 0.3 u 0.3 u 0.3 u 
TOTAL TCDD 2.3 2.6 0.3 u 2.4 2.2 0.3 u _’ 
TOTAL TCDF 0.03 u 0.02 u 0.3 u 0.3 u 0.2 u 0.3 u 

I 

,/.. 
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SAMPLE I.D.: 
SAMPLE DATE: 
VALIDATION STATUS: 
VOLATILES (pglkg) 

0004-SB-13-2420 0004-SB-14-0820 0004-SB-16-0302 0004-SB-16-0202 0004-SB-17-1716 0004~SB-18-2315 
07/08/l 999 07108/l 999 07/08/l 999 07108/1999 07/08/l 999 07/2611999 

UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

r-v, .,THANE 10 u 11 u 10 u 10 u I IO u I IO u 
RACHLOROETHANE 10 u 11 

t ,~I ,P-TRICHLOROETHANE 
u 10 u 10 u 10 u 10 u I 

1 ,l 10 u 11 u IO u I( )U I 10 u I 10 u I 
1 I-I-KHI OROFTHANF 10 u 11 II 10 u 10 u I 10 u I 10 u I 
.,. -.- ..--.,- - ..- I .- - 1 

1 I-nlr.Hl OROFTHFNF .,. -.-..--,.-- * ..-..- I Ill II .- - I ii II - I in II .- - I II-I II I 10 II I 10 u I 
1 7JW?-lI nROETH/JNE I ,h YSYI .LV 10 u 11 u 10 u 40 ; 10 i 10 u 
1 ,P-DICHLO 1ROETHENE (TOTAL) 10 u 11 u 10 u 10 u 10 u 10 u 
1 ,P-DICHLO. IROPROPANE .-. .- .- 10 u 11 u 10 u 10 u 10 u 10 u 
2-BUTANONE 10 u 11 u 10 u 10 u 10 u IO u 
2-HEXANONE IO u 11 u 10 u 10 u 10 u IO u 
4-METHYL-P-PENTANONE 10 u 11 u 10 u 10 u IO u 10 u 

*r-l II ii II lrl II In II in 11 

kg) 

I I” - I - I . . - I .- - I 

10 u I 11 u I 10 u IO u I io i I lo Ii 1 

.__. .___ NZENE I 340 u 380 U I 340 u 340 u I 340 u I 340 
lRfTRFN7FNF =tAn iI I 380 II 34n ii I 34n 11 340 u 340 u I 

10 u I . ..- .,_ - .-..--.. -, ..-. -..- .- - I 

TRICHLOROETHENE 10 u 11 i I I I- 10 u I 10 u 
VINYL CHLORIDE I 4” II I 11 II in II in ii 10 II IO u 

XYLENES, TOTAL I 
SEMIVOLATILES (pgl 

1,2,4-TRICHI nRfxa= -G---l 
1,2-DICHLC. \.a w-u.--..- -*- - --- - I -.- - -.- - 
1,3-DICHLOROBENZENE 340 u 380 U 340 u 340 u 340 u 340 u 
1 ,CDICHLOROBENZENE 340 u 380 U 340 u 340 u 340 u 340 u 
2,2’-OXY!3I~~l-CHI C)RCIPROPANF\ 340 11 380 U 340 u 340 u 340 u 340 u 
2,4,5-TRICt ._v. .I. . .w...._ U 
2,4,6-TRICHLOROPHENOL “1” - --- - -.- - -.- - 
2,CDICHLOROPHENOL 340 u 380 U 340 u 340 u 340 u 340 u 
2,4-DIMETHYLPHENOL 340 u 380 U 340 u 340 u 340 u 340 u , 
2,4-DINITROPHENOL 820 U 910 u 820 U 830 U 830 U 810 U 

-\. -’ .--. .-. ‘.-’ ‘---I I -._ - 

4 r-lRnPl4FNf-U 820 U I 910 u I 820 U I 830 U 830 U I 810 
I 7All II 38n II ?An Ii 34n II I 340 u 340 u 1 
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ISAMPLE I.D.: 1 0004.$8-13-2420 1 0004-88-14-0820 1 0004-88-15-0302 1 0004-88-16-0202 1 0004-SB-17-1715 1 0004-SB-16-2315 1 
SAMPLE DATE: 07lO8l1999 07/08/1999 07/08/l 999 07/08/1999 07/08/l 999 07/26/1999 
VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

2.4-DINITROTOLUENE 340 u 380 U 340 u 340 u 340 u 340 u 
2.6-DINITROTOLUENE 340 u 380 U 340 u 340 u 340 u 340 u 
2-CHLORONAPHTHALENE 340 u 380 U 340 u 340 u 340 u 340 u 
L-CHLOROPHENOL 340 u 380 U 340 u 340 u 340 u 340 LJ 

-.- - 

4-METHYLPHENOL 340 u 380 U 340 u 340 u 340 u 340 u 

I-NITROANILINE 820 U 910 u 820 U 830 U 830 U 810 U 

4-NITROPHENOL 820 U 910 u 820 U 830 U 830 U 810 U 

ACENAPHTHENE 340 u 380 U 340 u 340 u 110 J 340 u 
ACENAPHTHYLENE 340 u 380 U 340 u 340 u 340 u 340 II 

DIBENZOFURAN 340 u 380 U 340 u 340 u 47 J 340 u 
DIETHYL PHTHALATE 340 u 380 U 340 u 340 u 340 u 340 u 
DIMETHYL PHTHALATE 340 u 380 U 340 u 340 u 340 u 340 IJ 

FLUORANTHENE 340 u 380 U 340 u 340 u 1600 340 u 

FLUORENE 340 u 380 U 340 u 340 u 93 J 340 u 

HEXACHLOROBENZENE 340 u 380 U 340 u 340 u 340 u 340 u 

HEXACHLOROBUTADIENE 340 u 380 U 340 u 340 u 340 u 340 u 

HEXACHLOROCYCLOPENTADIENE 340 u 380 U 340 u 340 u 340 u 340 u 

HEXACHLOROETHANE 340 u 380 U 340 u 340 u 340 u 340 u 
1 INDENOt1.2.3~CDlPYRENE 340 u I 380 U 340 u I 340 u 270 J I 340 u 
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SAMPLE DATE: 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

3890 3290 2910 7870 8460 2940 
0.43 u 0.48 U 0.43 u 0.43 u 0.43 u 0.43 u 

1.5 1.9 1.5 3.2 2.7 1.6 
8.5 8.0 14.4 23.9 25.5 3.6 

0.06 U 0.07 u 0.06 U 0.06 U 0.06 U 0.06 U 
0.04 u 0.05 u 0.04 u 0.04 u 0.04 u 0.15 
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SAMPLE I.D.: 0004-SB-13-2420 0004-88-14-0820 0004-SB-15-0302 0004-88-16-0202 0004-SB-17-1715 0004-58-18-2315 
SAMPLE DATE: 0710811999 07/08/1999 07/08/l 999 07iO811999 07/08/l 999 07/26/l 999 

3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 
TETRYL. 

PETROLEUM (mglkg) 

1 TOTAL PETROLEUM HYDROCARBONS 
DIOXINS (pglkg) 

1,2,3,4,6,7.8,9-OCDD 
1 ~R~~~~RR-CXY-JF --a-. _,-(_, _,_,. ,_,_ 

1,2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1.2,3.4,7,8,9-HPCDF 
1,2,3,4,7,8-HXCDD 
1,2,3,4,7,8-HXCDF 
1,2,3,6,7,8-HXCDD 
1,2,3,6,7,8-HXCDF 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 

I 230 I 20 37 I 31 I 390 I 390 I 

1.5 J 0.3 u 0.4 u 3.1 J 6.2 1.2 J 
0.3 u 0.2 u 0.4 u 0.2 u 0.3 u 0.03 u 
0.2 u 0.1 u 0.2 u 0.2 u 0.1 u 0.02 u 
0.1 u 0.1 u 0.2 u 0.09 u 0.09 u 0.02 u 
0.1 u 0.1 u 0.2 u 0.1 u 0.1 u 0.02 u 
0.1 u 0.09 u 0.1 u 0.09 u 0.08 U 0.02 u 

0.08 U 0.07 u 0.1 u 0.07 u 0.06 U 0.01 u 
0.1 u 0.1 u 0.1 u 0.1 u 0.09 u 0.02 u 

0.08 U I 0.08 U 0.1 u 0.07 u 0.07 u 0.01 u 
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SAMPLE I.D.: 0004-SB-13-2420 0004-38-14-0820 0004-SB-15-0302 0004-88-16-0202 0004~SB-17-1715 0004-88-18-2315 
SAMPLE DATE: 0710811999 07/08/1999 0710811999 07108/l 999 07108/1999 07/26/1999 

VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
- . .1 0.09 u 0.1 u 0.09 u Ill-In II nil-7 II 

I 008 u 0.1 u 0.08 U 
1,2,3,7,8,9-HXCDD 0.1 u 

1,2,3,7,8,9-HXCDF 0.09 L I _.__ 
1,2.3,7,8-PECDD 0.2 u 0.2 
1,2,3,7,8-PECDF 0.1 u 
2,3,4,6,7,8-HXCDF 0.09 u I - . . . 

; I 0.2 u 1 

“.“J ” “.“L ” 

0.07 u 0.01 u 
0.2 u 0.2 u 0.03 u 

- -- I ~0.1 u 0.1 u 0.1 u 0.1 u 0.02 u 
0.08 U 0.1 u 0.08 U 0.07 u 0.01 u 

2,3,4,7,8-PECDF 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.02 u 
2,3,7,8-TCDD 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.02 u 
2,3,7,8-TCDF 0.09 u 0.1 u 0.1 u 0.1 u 0.09 u 0.01 u 
TOTAL HPCDD 0.2 u 0.1 u 0.2 u 0.2 u 0.1 u 0.02 u 
TOTAL HPCDF 0.1 u 0.1 u 0.2 u 0.09 u 0.09 u 0.02 u 
TOTAL HXCDD 0.1 u 0.09 u 0.1 u 0.09 u 0.08 U 0.02 u 
TOTAL HXCDF 0.08 U 0.07 u 0.1 u 0.07 u 0.06 U 0.01 u 
TOTAL PECDD 0.2 u 0.2 u 0.2 u 0.2 U’ 0.2 u 0.03 u 
TOTAL PECDF 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.02 u 
TOTAL TCDD 2.1 2.1 2 2 2.2 2.1 
TOTAL TCDF 0.09 u 0.1 u 0.1 u 0.1 u 0.09 u 0.08 
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SAMPLE I.D.: 
SAMPLE DATE: 
VALIDATION STATUS: 
VOLATILES (pglkg) 

0004-38-19-0315 0004-88-20-0202 0004-SB-21-1912 0004dB-22-1007 0004-88-23-1207 0004-88-24-1407 
07/26/1999 07/26/1999 07126/1999 07/26/I 999 08/05/1999 08105/1999 

UNVALIDATED UNVALIDATED UNVALIDATED. UNVALIDATED UNVALIDATED UNVALIDATED -I 

l,l,l-TRICHLOROETHANE 10 u IO u 11 u 10 u 12 u 10 u 
1 ,I ,2,2-TETRACHLOROETHANE 10 u 10 u 11 u 10 u 12 u 10 u 
1 .1,2-TRICHLOROETHANE 10 u 10 u 11 u 10 u 12 u 10 u 
1 .I-DICHLOROETHANE 10 u 10 u 11 u 10 u 12 II in II 

CHLOROETHANE 10 u 10 u 11 u 10 u 12 u 10 u 
CHLOROFORM 10 u 10 u 11 u 10 u 12u 10 u 
CHLOROMETHANE 10 u 10 u 11 u 10 u 12 u 10 u 
CIS-1 ,I-DICHLOROPROPENE 10 u 10 u 11 u 10 u 12 u 10 u 
DIBROMOCHLOROMETHANE 10 u 10 u 11 u 10 u 12 u 10 u 
ETHYLBENZENE IO u 10 u 11 u 10 u 12 u 10 u 
METHYLENE CHLORIDE 10 u 10 u 11 u 10 u 6J 2J 
STYRENE 10 u 10 u 11 u 10 u 12 u 10 u 
TETRACHLOROETHENE 10 u 10 u 11 u 10 u 12 u 10 u 
TOLUENE 0.4 J 0.6 J 0.4 J 0.8 J 12 u 10 u 
TRANS-1,3-DICHLOROPROPENE 10 u 10 u 11 u 10 u 12 u 10 u 
TRICHLOROETHENE IO u 10 u 11 u IO u 12 u 10 u 
VINYL CHLORIDE 10 u 10 u 11 u 10 u 12 u 10 u 
XYLENES, TOTAL 10 u 10 u 11 u 10 u 12 u 10 u 

840 U I 860 u I 820 u I 990 u I 840 u 1 
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SAMPLE I.D.: 0004-58-19-0315 0004.SB-20-0202 0004-SB-21-1912 0004-88-22-1007 0004-88-23-1207 0004-SB-24-1407 
SAMPLE DATE: 07/26/1999 07/26/1999 07/26/1999 07/26/1999 08/05/1999 08/05/l 999 

UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
340 u 350 u 350 u 340 u 410 u 340 u 
340 u 350 u 350 u 340 u 410 u 340 u 

4n II ?d” I I 2-CHLORONAPHTHALENE 340 u 350 u 350 u 340 u 4 I” ” “7” v 
2-CHLOROPHENOL 340 u 350 u 350 u 340 u 410 u 340 u 
2-METHYLNAPHTHALENE 340 u 350 u 350 u 340 u 410 u 340 u 
2-METHYLPHENOL 340 u 350 u 350 u 340 u 410 u 340 u 
2-NITROANILINE 820 U 840 U 860 u 820 U 990 u 840 U 
2-NITROPHENOL 340 u 350 u 350 u 340 u 410 u 340 u 
3,3’-DICHLOROBENZIDINE 340 u 350 u 350 u 340 u 410 u 340 u 
3-NITROANILINE 820 U 840 U 860 u 820 U 990 u 840 U 
4,6-DINITRO-2-METHYLPHENOL 820 U 840 U 860 u 820 U 990 u 840 U 
4-BROMOPHENYL PHENYL ETHER 340 u 350 u 350 u 340 u 410 u 340 u 
4-CHLORO-3-METHYLPHENOL 340 u 350 u 350 u 340 u 410 u 340 u 
4.CHI DRC-IANII INF 34l-l u 350 u 350 u 340 u 410 u 340 u 
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SAMPLE I.D.: 0004-SB-f9-0315 0004-88-20-0202 0004-SB-21-1912 0004-SB-22-1007 0004-38-23-1207 0004-88-24-1407 
SAMPLE DATE: 07/26/1999 07/26/1999 07/26/1999 0712611999 08/0511999 08/05/1999 
VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

ISOPHORONE 340 u 350 u 350 u 340 u 410 u 340 u 
N-NITROSO-DI-N-PROPYLAMINE 340 u 350 u 350 u 340 u 410 u 340 u 
N-NITROSODIPHENYLAMINE 340 u 350 u 350 u 340 u 410 u 340 u 
NAPHTHALENE 340 u 350 u 350 u 340 u 72 J 340 u 
NITROBENZENE 340 u 350 u 350 u 340 u 410 u 340 u 
PENTACHLOROPHENOL I 820 U I 840 u I 860 u I 820 U I 990 u 840 U 
PHENANTHRENE 340 u I 350 u I 350 u 340 u 49 J 340 u 

1 

PHENOL 
PYRENE 

PESTlClDESlPCBs (pglkg) 
i 4.4’-DDD 

I 340 u I 350 u 350 u I 340 u I 410 u 340 u 
340 u 350 u 350 u 340 u 50 J I 340 u 

I 3.4 u I 3.5 u I 3.6 U I 3.4 u I 4.1 u I 2.2 I 
4:4’-DDE I 3.4 u I 3.5 u I 3.6 U I 0.71 I 4.1 u 3.5 u 

ENDOSULFAN I 0.45 0.11 0.15 0.60 2.0 u 1.7 u 
ENDOSULFAN II 3.4 u 3.5 u 3.6 U 3.4 u 4.1 u 3.5 u 
ENDOSULFAN SULFATE 2.1 3.5 u 3.6 U 3.6 4.1 u 3.5 u i- 

t 

3.4 u I 3.5 u I 3.6 U 

I I.1 u I I., ” I I.0 ” I 
METHOXYCHLOR 17 u 17 u 18 U 0.87 20 u 17 u 
Tl-bXAPHFNF I 170 II I 170 II I IRO II I 170 II I 700 II I 170 II I . . -_- . .-._- 

INORGANICS (mglkg) 

ALUMINUM ANTIMONY 

..- - .._ - .-- - .,- - --- - ..- - t 

I 696 I 5530 I 2820 5060 7250 I 5790 0.43 u 0.44 u 0.45 u I 0.64 I 4.4 u 3.7 u I 
ARSENIC 0.45 u 2.6 1.4 2 2.2. -2.1- 
BARIUM 2.1 16.3 4.4 13.2 27.5 24.2 
BERYLLIUM 0.06 U 0.06 U 0.06 U 0.06 U 0.07 u 0.06 U 
CADMIUM 0.19 0.04 u 0.04 u 0.04 u 0.13 0.06 
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SAMPLE I.D.: 
SAMPLE DATE: 

VALIDATION STATUS: 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

EXPLOSIVES (mglkg) 
1,3,5-TRINITROBENZENE 
1.3-DINITROBENZENE 
2,4.6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 
TETRY L 

PETROLEUM (mglkg) 
1 TOTAL PETROLEUM HYDROCARBONS 
DIOXINS (pglkg) 

1,2,3,4,6,7,8,9-OCDD 
1,2,3,4,6,7,8,9-OCDF 
1.2,3,4,6,7,8-HPCDD 
1,2,3,4,6,7,8-HPCDF 
1,2,3,4,7,8,9-HPCDF 
1,2,3,4,7,8-HXCDD 
1,2,3,4,7,8-HXCDF 
1,2,3,6,7,8-HXCDD 
1,2,3,6,7,8-HXCDF 

0004-38-19-0315 0004-88-20-0202 0004-38-21-1912 0004-88-22-1007 0004-88-23-1207 0004-88-24-1407 
07/26/1999 07126/1999 07126/1999 07/26/l 999 08/05/1999 08/05/1999 

UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
60.6 53 427 1180 489 408 
21.8 14.7 8.3 17.2 11.2 II .2 
0.19 0.82 0.35 3.2 2.2 2.3 
1.7 4 2.4 14.4 9.3 46.5 

0.46 0.12 2.1 u 0.08 2.5 u 2.1 u 
930 9340 4950 7370 6350 5970 
1.2 3.7 2.8 14.7 7.8 11.4 
122 163 68.2 2970 388 486 
I.8 21.7 5.3 55 21.5 40.6 

0.05 u 0.06 0.05 u 1.5 0.06 U 0.05 u 
1.4 1.6 0.7 51.4 4.0 4.9 

16.9 114 55.1 295 162 179 
0.49 u 0.67 0.52 u 0.7 0.59 u 0.62 
0.18 u 0.19 u 0.19 u 0.18 u 0.22 u 0.36 

40.5 22.5 U 23 U 24.1 26.5 U 22.4 U 
1.2 u 1.2 u 1.3 u 1.2 u 1.5 u 1.2 u 

3.3 20.5 15.4 75.5 17.8 13.9 
3.2 4.6 4.9 13 116 84.5 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 
0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 
0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 u 0.25 U 0.25 U 0.25 u 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 

93 I 53 34 520 13 a7 I 

0.21 J 6.3 2.1 J 0.45 J ii.8 2.5 J 
0.06 U 0.07 u 0.05 u 0.05 u 0.04 u 0.05 u 
0.05 u 0.04 u 0.04 u 0.04 u 0.09 J 0.04 u 
0.04 u 0.04 u 0.03 u 0.02 u 0.02 u 0.02 u 
0.04 u 0.04 u 0.03 u 0.02 u 0.02 u 0.02 u 
0.04 u 0.04 u 0.03 u 0.03 u 0.02 u 0.03 u 
0.03 u 0.03 u 0.02 u 0.02 u 0.01 u 0.02 u 
0.04 u 0.04 u 0.03 u 0.03 u 0.02 u 0.03 u 
0.03 u 0.03 u 0.02 u 0.02 u 0.05 J 0.02 u 
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SAMPLE I.D.: 0004-SB-19-0315 0004-88-20-0202 000438-21-1912 0004-SB-22-1007 0004-SB-23-1207 0004-SB-24-1407 
SAMPLE DATE: 07126/l 999 07/26/l 999 07/26/l 999 07l2611999 08/0511999 08105/1999 
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“““_ ..- - * ---. -- -- ---- 3nNlrLE I.“.. “““T-u”-&“-“~“L “““~-“I--“--- .” “--- -- -. --.- ---. -- -- .-. ~~ ~~ 
“Y-I” 

SAMPLE DATE: 08/05/l 999 0810511999 0810511999 0812011999 0812011999 08/20/1999 08/20/1999 08/23/1999 

VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

VOLATILES (pglkg) 
I,1 ,I -TRICHLOROETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
1 ,I ,2,2-TETRACHLOROETHANE 10 u 11 u 10 u 14 J 110 u 11 u 30 11 u 
1 .I .2-TRICHLOROETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
I,1 -DICHLOROETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
1 ,I-DICHLOROETHENE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
1,2-DICHLOROETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
1,2-DICHLOROETHENE (TOTAL) 10 u 11 u 10 u 57 u 27 J 11 u 11 u 11 u 
1,2-DICHLOROPROPANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
2-BUTANONE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
2-HEXANONE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
4-METHYL-2-PENTANONE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
ACETONE 10 u 11 u 10 u ia J 21 J 2.6 J 3.2 J 3.6 J 
BENZENE 10 u 11 u 10 u 57 u 12 J 11 u 11 u 11 u 
BROMODICHLOROMETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
BROMOFORM 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
BROMOMETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
CARBON DISULFIDE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
CARBON TETRACHLORIDE 10 u 11 u 10 u. 57 u 110 u 11 u 11 u 11 u 
CHLOROBENZENE 10 u 11 u 10 u 5.8 J 110 u 11 u 11 u 11 u 
CHLOROETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
CHLOROFORM 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
CHLOROMETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
CIS-1,3-DICHLOROPROPENE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
DIBROMOCHLOROMETHANE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
ETHYLBENZENE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
METHYLENE CHLORIDE 2J 2J 3J 57 u 110 u 11 u 11 u 1.5 J 
STYRENE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
TETRACHLOROETHENE 10 u 11 u 10 u 5.9 J 110 u 11 u 11 u 11 u 
TOLUENE 10 u 11 u 10 u 57 u 43 J 11 u 11 u 11 u 
TRANS-1,3-DICHLOROPROPENE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
TRICHLOROETHENE 10 u 11 u 10 u 520 7700 11 u 11 u 11 u 
VINYL CHLORIDE 10 u 11 u 10 u 57 u 110 u 11 u 11 u 11 u 
XYLENES, TOTAL 10 u 11 u 10 u 6J ia0 11 u 11 u 11 u 

SEMIVOLATILES (pglkg) 
1,2,4-TRICHLOROBENZENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
1,2-DICHLOROBENZENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
1,3-DICHLOROBENZENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
1,4-DICHLOROBENZENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
2,2’-OXYBlS(l-CHLOROPROPANE) 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
2,4,5-TRICHLOROPHENOL 810 u 1700 u a40 u 9500 u 9500 u 940 u 930 u 940 u 
2,4,6-TRICHLOROPHENOL 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
2,4-DICHLOROPHENOL 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
2,4-DIMETHYLPHENOL 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
2,4-DINITROPHENOL 810 u 1700 u 840 U 9500 u 9500 u 940 u 930 u 940 u 
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VALIDATION STATUS: 
e. 1 -I.IITr%~T~I I *r.,r 

SAMPLE I.D.: 0004-38-25-0202 0004-SB-26-2210 0004-38-27-2210 0004-SB-28 0004-SB-29 0004-SB-30 0004-SB-31 0004-88-32-0903 
SAMPLE DATE: 08105/1999 08/05/l 999 08/05/l 999 08/20/l 999 08/20/1999 08/20/1999 08/20/1999 08123l1999 

UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
L,‘(-“IIYI I IT” I “LVCIYC 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
2.6-DINITROTOLUENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
2:CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3 3’-DICHI C’RORFN7IDINF 

J 
340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
340 u 260 J 350 u 3800 u 1800 J 370 u 370 u 370 u 
340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
ai0 u 1700 u a40 u 9500 u 9500 u 940 u 930 u 940 u 
340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
340 u 700 LJ 350 u 3800 u 3800 u 370 II 370 LJ 370 LJ _,_ -._. .__. ._--..-.-.. .- 

3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

-._ - _-- - ____ - _._ - I _.- - 
ai0 u 1700 u a40 u 9500 u 9500 u 940 u i&J u 940 u 
ai0 u 1700 u a40 u 9500 u 9500 u 940 u 930 u 940 u 
340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
340 u 700 u 350 u 3aot f u I 3800 u I 370 u I 370 u I 370 u 1 

4CHLOROANILINE 340 u 700 u 350 u 3800 U 3800 U 370 u 370 u 370 u 
4-CHLOROPHENYL PHENYL ETHER 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u * 
4-METHYLPHENOL 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
4-NITROANILINE at0 u 1700 u a40 u 9500 u 9500 u 940 u 930 u 940 u ‘_; 
I-NITROPHENOL al0 u 1700 u 840 U 9500 u 9500 u 940 u 930 u 940 u 5 
ACENAbHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(E\FLUORANTHENE 

J 
340 u 190 J 350 u 3800 u 3800 u 370 u 370 u 370 u ,;: 
340 u 370 J 350 u 3800 u 3800 u 370 u 370 u 370 u :’ 
340 u 440 J 350 u 3800 u 3800 u 370 u 370 u 370 u 
340 u 1100 92 J 3800 u 3800 u 370 u 370 u 370 u 
340 u 1300 110 J 3800 u 3800 u 370 u 370 u 370 u 
340 u 1100 110 J 3800 u 3800 u 

BENZO(G,H,I)PERYLENE 340 u 730 100 J 3800 u 3800 u 370 u 370 u 370 u 
BENZO(K)FLUORANTHENE 340 u 310 J 44 J 3800 u 3800 u 370 u 370 u 370 u 
BlS(2-CHLOROETHOXY)METHANE 340 u 700 u 350 u 3800 U 3800 u 370 u 370 u 370 u 
BlS(2-CHLOROETHYL)ETHER 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
BIS(P-ETHYLHEXYL)PHTHALATE 340 u 700 u 350 u 3800 u 3800 u 99 J 95 J 1400 
BUTYLBENZYL PHTHALATE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
CARBAZOLE 340 u 700 u 350 u 3800 U 3800 U 370 u 370 u 370 u 
CHRYSENE 340 u 1200 110 J 3800 u 3aoc u 370 u 370 u 40 J 
DI-N-BUTYL PHTHALATE 340 u 700 u 350 u 3800 U 3800 u 370 u 370 u 370 u 
DI-N-OCTYL PHTHALATE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
DlBENZO(A,H)ANTHRACENE 340 u 160 J 350 u 3800 u 3800 u 370 u 370 u 370 u 
DIBENZOFURAN 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
DIETHYL PHTHALATE 340 u 700 u 350 u 3800 u 3800 U 370 u 47 J 370 u 
DIMETHYL PHTHAlATE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
FLUORANTHENE 340 u 2700 190 J 3800 u 3800 u 370 u 370 u 370 u 
FLUORENE 340 u 450 J 350 u 3800 u 3800 u 370 u 370 u 370 u 
HEXACHLOROBENZENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
HEXACHLOROBUTADIENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
HEXACHLOROCYCLOPENTADIENE 340 u 700 u 350 u 3800 u 3800 u 370 u 370 u 370 u 
HEXACHLOROETHANE 340 u 700 u 350 u 3800 U 3800 u 370 u 370 u 370 u 
INnFNn(l 7 A-CnlPYRFNF 34ll II fxn .i 82 J 38130 u 3800 II 370 LJ 370 u 370 II 
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“__. -- -. --.- 
CAMDI t ,,ATE. 0910511999 081051i999 I 08105/1999 08/20/1999 1 08/20/1999 1 0812011999 1 08/23/1999 
“-I... -h I-. w. 

VALIDATION STATUS: 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
.I .IrrnT\~T\nl”,,rIL,“, AL”,L,C 

_ _ _ _ _ _ _ 

UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

340 u 700 u 350 u 3800 U 3800 U 370 u 370 u 370 u 

! 
n.* I, 
+I” ” I 

-rn,-, I I I”” ” I 
?Kl-l II c).J” ” 7ann ,I , “““V ” , 78rln I I ““WV ” 17l-l tl -.- - ?I70 11 370 ” 
__- . I :i5,, I I 

I ^^^^ .* , ^,.,.A II 
I ;1nuu ” I 

I a-v_ I I 

,Ynrn, “ALCIYC 

NITROBENZENE 
--..-. ^. . . A..^_. 1-.1-s I IJ’tN I ALtlL”K”rtltN”L I -.... .-..-- .._ - 
PHENANTHRENE 
PHENOL 
PYRENE 

PESTICIC 
4,4’-DDO , 
4$-DDE 

I 
cl-?” l-8 I-.” ” “-” - ---. 

340 u 700 u 350 u 38OL _ _ 
I 810 U 1700 u 840 U 9500 u 9 

340 u 2600 130 J 3800 U 1 
^*^ II -,nn I I 7 .wu u I I”” ” 
340 u 3900 

I --- - ___. . 
I 160 J 1 3800 U 1 3800 U 1 370 u 1 370 u 

..r u 

1.7 u 
35 u 

68 u 1 70 u 70 u 1 380 U 1 
_- . . ~^^ .* , 

34 u I 
I.4 II 

35 u 
76 II 

I 35 u 

76 II t-+y- HKULLUK- I L4L I .J-t ” I “V ” I -- - , .-- 

AROCLOR-1248 34 u 35 u I 35 u 1 19c- , 
.---. ^_ 11-. I “A II I -YE ,I ?C II I Ian II I 

AKUGLUK-1254 I ._-- 
54 ” I 

s-7 
011 ” 

7c 
I 
I 

0” ” 
,,n 

BETA-BHC 1.7 u 1 1.8 U 1.7 u I Y./ u I.3 ” l.Y u 1.Y u 1.9 u , 
DELTA-BHC 1.7 u 1.8 U 

! 
I 1.7 u I 

^_ 
Y. I U 1.9 u 1.9 u 1.9 u 1.9 u 

DIELDRIN 0” II a.* ” I 
I 

IC II .s.d ” I 
7r; II U.” v I Ill .- J 3.8 U 3.7 u 3.7 u 6.8 

ENDOSULFAN I 1.7 u I 1.8 U 1.7 u I 9.7 u 1.9 u 1.9 u 1.9 u 1.9 u 
ENDOSULFAN II 3.4 u 1 3.5 u ! 3.5 u 19 u I 3.8 U 3.7 u 3.7 u 23 

! 3.5 u 1 -_ ENDOgULFAN SULFATE 3.4 u z.u I I *,. II 1Y .- u . I 3.8 U 3.7 u 3.7 u 3.7 u 

ENDRIN 3.4 u 2.5 3.5 u 15 J 2.5 J 3.7 u 3.7 u 9.9 
’ -. .--... . . --I I.,__ 

tNLJKlN HLUttl I Ut 3.4 u 3.5 u 3.5 u 48 3.8 U 3.7 u 3.7 u 21 
ENDRIN KETONE 3.4 u 3.5 u 3.5 ;I 9.7 u 1.9 u 1.9 u 1.9 u 1.9 u 
GAMMA-BHC (LINDANE) 1.7 u I 1.1 1.7 u 9.7 u 1 1.9 u 1.9 u 1.9 u 1.9 u 
GAMMA-CHLORDANE I 1.7 u -14 I 1.8 9.7 u 1 1.9 u 1.9 u 1.9 u 1.9 u 
HEPTACHLOR I 1.7 u I 1.8 U 1.7 u I 9.7 u 1 1.9 u 1.9 u 1.9 u 1.9 u 
._^_. ̂ . .* ̂ - --^.,....r ntr IALHLUK truiwt I 47 ,I 1.9 u 1.9 u I., ” I 4 * II I.” ” I I 17 II I., ” I cl711 I -.. - 1.9 u 1.9 u 

MFTUOXYCHI OR 17 u 18 U I 17 u 97 u I 19 u 19 u 19 u 19 u 

t TOXAPHENE ,.,_., .-_. -. .--. . 170 u I 180 U I 170 u 1 970 u 1 190 u 1 190 u 1 190 u 1 190 u I 
TICS (mglkg) 

I ccnn I A,r-m I 777” I R7ticl I 2750 I 3720 

2.5 2.6 I 2.6 1.4 I I,. - I on n 1” 0 I r.3 
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SAMPLE I.D.: 
SAMPLE DATE: 
VALIDATION STATUS: 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

EXPLOSIVES (mglkg) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 
RDX 
TETRYL 

‘ETROLEUM (mglkg) 
TOTAL PETROLEUM HYDROCARBONS : 

I 
DIOXINS (pg/kg) 

1,2,3,4,6,7,8,9-OCDD 
1,2,3,4,6,7,8,9-OCDF 
1,2,3,4.6.7,8-HPCDD 
1.2.3.4.6.7.8-HPCDF 

0004-38-25-0202 0004-58-26-2210 0004-88-27-2210 0004-88-28 0004-SB-29 0004-SB-30 0004-SB-31 0004-88-32-0903 ’ 
oalow 999 08/05/1999 08/05/d 999 0812Ol1999 08120/1999 08/20/1999 08/20/l 999 08/23/1999 

UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
503 667 1950 41.8 38.6 61.7 194 582 
9.9 10.0 13.6 9.3 16.7 7.7 9.3 10.6 
1.4 1.9 2.3 0.87 u 0.87 U 0.86 U 1.4 0.86 u 

16.2 41.4 17.0 9.6 2.9 3.7 9.5 8.1 
2.0 u 2.1 u 2.1 u 2.3 0.81 2.8 u 2.8 u 2.8 u 
6800 5840 8580 3930 3780 5390 6690 6590 
11.6 25.7 12.6 3.2 3 2.8 3.5 6.8 
262 346 455 80.1 78.2 102 180 177 

39.7 236 59.3 5.6 5.5 6.5 13.1 16.6 
0.24 0.05 u 0.05 u 0.06 U 0.06 U 0.06 U 0.06 0.14 
3.2 6.2 4.8 2u 2u 2u 4.2 2u 
125 138 192 108 U 108 u 106 U 166 165 
0.60 0.51 u 0.51 u 0.62 U 0.62 U 0.61 U 0.6 U 0.61 U 

0.18 u 1.0 0.19 u 0.5 u 0.5 u 0.71 0.49 u 0.5 u 
21.7 u 22.8 u 22.6 U 32.8 55.3 34.9 57.8 38.9 
1.2 u 1.3 u 1.2 u 0.85 U 0.85 U 0.84 u 0.83 u 0.84 u 
16.3 14.6 17.0 9.1 9.4 13.2 15.3 14.4 
30.5 125 55.4 15 2.6 42.8 a 18.2 

0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 u 0.25 U 0.25 u 0.25 U 0.25 U 0.25 U 
0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 
0.25 u 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U .0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 

I 7.7 B I 270 I 170 1 3000 I 5900 I 11ou I 36 B I 410 I ._ I 

3.6 J 2.9 J 2.8 J 0.41 J 0.2 J 0.2 J 0.14 J 1 J 
0.03 u 0.04 u 0.03 u 0.06 U 0.05 u 0.03 u 0.02 u 0.04 u 
0.03 u 0.03 u 0.03 u 0.04 u 0.05 u 0.02 u 0.02 u 0.03 u 
0.02 u 0.02 u 0.02 u 0.03 u 0.05 u 0.01 u 0.01 u 0.02 II .~... .-. ,~ _- - 

1,2,3,4,7,8,9-HPCDF 0.02 u 0.02 u 0.02 u 21 0.05 u 0.01 u 0.01 u 0.02 u 

1,2,3,4,7,8-HXCDD 0.02 u 0.02 u 0.02 u 0.04 u 0.04 u 0.02 u 0.01 u 0.02 u 

1.2,3.4,7,8-HXCDF 0.01 u 0.01 u 0.01 u 0.02 u 0.04 u 0.01 u 0.008 u 0.01 u 

1,2,3,6,7,8-HXCDD 0.02 u 0.02 u 0.02 u 1.8 0.04 u 0.02 u 0.01 u 0.02 u 
1.2.3.6.7.8-HXCDF 0.01 u 0.01 u 0.01 u 0.02 u 0.04 u 0.01 u 0.009 u 001 1J 
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SAMPLE I.D.: OoO4-30-25-0202 0004-88-26-2210 0004-88-27-2210 0004~m-28 0004-SB-29 0004-SB-30 0004-SE-31 0004-88-32-0903 
QAMDI E “ATF- na/ns/1999 08/05/1999 oaio5i1999 08/20/1999 oai2ou 999 oai2011999 oai2o/i 999 08/2311999 

nATFll llNV4LlDATED UNVALIDATED UNVALIDATED 
I.02 u 0.01 u 0.02 u 
In4 II n nnn 11 nn7 II 

“_I... LL Y.. m L. - -. - -. . - - - __.__.. --- 

VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALI,. . . __ _.- -. 

1,2,3,7,8,9-HXCDD I 0.02 u I 
- __ 
0.02 u I 0.02 u 0.03 u 0.04 u C 

4 * 9 7 0 n uvrnc I +.a,, ,o,J-nA~“r I 
nn, II “.“I ” I nnq Ii V.“. ” I 0.01 u 0.02 u 0.04 u IT,.“, ” r.-JJ ” 

1.2.3.7.8-PECDD 0.04 u 0.03 u 1 0.04 u 0.05 u 0.03 u 0.02 u 0.02 u 

1,2;3,7;8-PECDF 0.03 u 0.02 u 0.02 u 1 0.03 u ) 0.02 u 0.01 u 0.01 u 
^ ^ , ^ - ^ . .\,--,- I nn” II “.“I ” I nn, II “.“I ” I nn, II “.“I ” I l-In7 II I “.“a- v 0.04 u Oni II ,.-. - 1 Z,J,4,b,/,tWWJ~~- 0.0’ ” __I ” 

2,3,4,7.8-PECDF 0.03 u 
- __ 
0.02 u 0.02 u 0.03 u 0.02 u L.“. I I -.-I” , rnr II I Ill-l’ ‘1 ’ 

2,3,7,8-TCDD 0.02 u 0.02 u -.-- - 0.01 u 1 0.01 u I 
2,3.7,8-TCDF 0.02 u 0.01 u 0.02 u nn7 11 “.-- - 0.01 
TOTAL HPCDD 0.03 u 0.03 u 0.03 u 1 0.04 u ) 0.05 u u.uz u 1 u.u2 u 1 
---.-.. . .---- I u I AL nrwt I 

nn” II “.“L ” I 
nn? II “.“L l-8 I 

nn9 II “.“L ” I 167 IVL I 0.05 u Oni (1 I 0.04 11 1 

7-n-t-A I uvrnn nn7 ii nn7 II 

f ” I r\L “hbl.n- I “.“I ” I “.“I - 1 
TOTAL PECDD I 0.04 u I 0.03 u 0.04 u 0.05 u 0.: 

“.“L Y 
0.04 u 
0.02 u 
nm 11 
V.“‘. ” 

nn, II Y.“L ” 
0.02 u i 

0.03 u 
nnv Ii 

I u 1 0.01 U 1 0.008 U 1 0.02 u 1 . I ^^^ ** A ,. 

_.-. - _-I ” “.“h ” 

in7 iI I I 

29 0.02 u 0.02 u 0.04 u 
TOTAL PECDF (I.03 u 0.02 u 0.02 u 0.03 u 0.04 0.01 u 0.01 u 0.02 u 
TOTAL TCDD 2.2 2.3 2.2 2.4 2.6 2.4 2.3 2.6 
TOTAL TCDF 0.08 0.06 0.08 0.02 u 0.1 0.06 0.06 0.08 
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SAMPLE I.D.: 0004-38-33-1203 0004.SB-34-0702 0004-88-35-1803 0004-SB-36-2002 0004-SB-37-0403 0004-88-38-0403 

SAMPLE DATE: 08/23/1999 oai23h 999 oai23/1999 oai23ii 999 08/23/*999 08/23/1999 

VALIDATION STATUS: 
VOLATILES fualkab 

..” “I 

r 

1 UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 1 UNVALIDATED 1 UNVALIDATED 1 

U I 11 u 

XYLENES, TOTAL 
SEMIVOLATILES (pglkg) 

1,2,4-TRICHLOROBENZENE 
1.2-DICHLOROBENZENE 

U I 11 u 

I I 11 u I I I 11 u 11 u 

390 u 370 u I 340 u 360 U I 370 u I 350 u 

I 390 u I 370 u 340 u I 360 U 370 u 350 u 

t 1:bDICHLOROBENZENE I 390 u I 370 u I 340 LJ I 333 II ] 370 __- - . -.- U 350 u I 

1,4-DICHLOROBENZENE 390 u 370 u 340 i is0 ; 370 u 350 u 

2,2’-OXYBlS(l-CHLOROPROPANE) 390 u 370 u 340 u 360 U 370 u 350 u 

2.4.5-TRICHLOROPHENOL 990 u 920 u 860 u 910 u 940 u 880 u 
35n II 2;4;6-TRICHLOROPHENOL 390 u I 370 u 340 u I 360 U I 370 

2.4-DICHLOROPHENDL I 390 u 370 LJ I 340 11 3lxl II 370 ___ - I -._ - I -.- - I --- - U 350 u 

2,4-DIMETHYLPHENOL I 390 u I 370 u I 340 u I 360 U I 370 u 350 u 
910 u 940 u 880 u 2,4-DINITROPHENOL I 990 u I 920 u 1- ~~~ 860 u 
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SAMPLE I.D.: 
SAMPLE DATE! 

0004-88-33-1203 
08/23/1999 

0004-88-34-0702 
08/23/1999 

0004-58-35-1803 
08123l1999 

0004-88-36-2002 
n(L,9-l,,aaa 

0004-58-37-0403 
n*,97,,aaa 

0004-88-38-0403 
tlR/9-l/1RPO 

““,&“I I”.,.. ““*-Is I.e.,., ““,b”, .““” __--. ~~. 

VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED yu\rlx, lnATCn I I IhnlAl InATEn I I llrl”Al lnATEn 
3 A-IXNITR~T~I I IFNF I Or,,-9 II I o-fn I I I ‘)“A I, I 

I 33” ” I 3,” ” I 0-t” ” I 3BlJ u I 
.-Bnn u 370 u 340 ” 

--- 

II I 77r-l II I 7An 

Jt.“rlLIYPsILY , “I..l-lLI”~ILY “,..r\LIYr.mLY 

_̂  ̂ 370 u 350 u 
” I 360 u I 370 u 350 u 
II .-.,..T I * 370 u 350 u 

370 u 350 u 
370 u 350 u 

- ,  *  I . .  .  .  .  ,  . -  *  -  - -  - .  . -  

2,6-DINITROTOLUENE I JJ” 
9-r”, nRnhlADUT”LLI FNF 7or-l 

“I” ” “I” ” “7” ” JO” ” 

390 u 370 u 340 u 360 U 
390 u 370 u 340 u 360 U 
390 u 370 u 340 u 360 U 
nnn I I n-n I I 0c.n II -._ 

L I n 1 LTrlCN”L 

P-NITROANILINE I 33” 
9-hllTRrmUcklnl -aan 

370 u 350 u 
” I YIU u I 940 u 880 U 
II 360 U 370 u 350 u 

I ..,.A II I .T-,n II 350 u 

L-VI lL”l \“I.-\, I IS I I”LLI.L 

2-CHLOROPHENOL 
‘) .METHYLNAPHTHALENE 

.“I-l-L,“, n, ICL,t-,l 

” I JL” ” I 00” 
II I 77n II 7An L-l., I I .“I I ILI.VL 

I 
““V ” 

I 
“I” v  

I 
“7” ” 

Q 3’-DICHLOROBENZIDINE 390 u 370 u I 340 u I .5ou ” I .T,u u 
kIITDI\A*,,I ,k,C I 990 11 I 920 U 860 U I *̂̂  II ,̂.. II 

_-_ - 
I 

990 u I 920 u I I iTHYLPHENOL 360 U _._ - I 
ETHER 390 u 370 u 340 u ! 360 U I 

390 u 370 u 340 u 
.L 390 u 370 u 340 u I 

-..--..-. ..- 

4..ICTU”I 0°C 

4. 
4-NI I K”,-‘HtN”L I YYU 
ArEhl*DLm”chlF 70A 

YlU u 

910 u 

360 U 
,.,.m II - .xxJ u 

* pu’ nDnouENYL PHENYL ETHER 390 u 370 u 340 u 360 U 
WIG I n I ~rnriNOL 390 u 370 u 340 u 360 U 
.NITROANILINE 990 u 920 u 860 u 910 u 
. IIT-hml ,r. ,A, ,-.,-.a I I nCIn I I ocrl II 

Y4U u 

940 u 

370 u 
370 u 
370 u 
370 u 
370 u 

860 u 

a80 u 
350 u 
350 u 
350 u 
350 u 
350 u 

940 u 880 U 
” I 910 u I 940 u 880 u 
II 360 U 370 u 350 u 

I , 370 u 350 u 
77n I I 

” I IL” ” I Cl”” 
,I I 97” II 7Afl C1”L,.CII , II I IL1.L “I” Y “I” - “~I” Y 

ACENAPHTHYLENE 390 u 370 u 340 u 
ANTHRACENE 390 u 370 u 340 u 
“CLl~r\,~\~.lTLrnrrr.lr 390 u 370 u 340 u 

CT I -9-n I, c.)*n I, 
c3cNL”\n,nlu f “~INAZNC 370 u 350 u 
BENZO(A)PYRENE I 3, J I 3,” ” I J-t” ” I 360 U I 370 u 350 u 

ZO(B)FLUORANTHENE I I BEN 43 J 370 u I 340 u 360 U 370 u 350 u 
BEN lZO(G,H.I)PERYLENE 58 J 370 u 340 u I I ,.n.. I I JOU u I 

I J/U L --- ‘I 350 u 
Be” c,.JZO(K)FLUOFIANTHENE I 390 II I 370 u I 340 u I 7cn I I n-n I 

--- - cl”” ” J/U LJ 350 u 
ICI,” t.LII T\“T\CTI Ir\““\.‘l-TI IA LIC B~q~-wxunuc I nun r ,s,c I ~~IYC 390 u 370 u 340 u 360 U 370 u 350 u 

BlS(2-CHLOROETHYL)ETHER 390 u 370 u 340 u 360 U 370 u 350 u 
BIS(2-ETHYLH tnrLjrnInnmIt 120 J 70 J 52 J 85 J 470 I 83 J 
B’ n-V, nrTkt7”I v I I LYLI~L 1 L PHTHALATE 390 u 370 u 340 u 360 U 370 c , c)cr. I J3” ” 
0 tiARBAZOLE 390 u 370 u 340 u 360 U Awn I .5IU cl 350 u 
CHRYSENE 50 J 370 u 340 u 360 U 370 u 350 u 
-I .I n,,-r\,, ~11111..1 A-r 
,A-N-B” I Y L W-l I IV,“, I t I 

_,-.n II JYU u I 
.-,-fn I I .J,” ” I 

I** II J-F” ” I 360 U I 370 u 350 u 
DI-N-OCTYL PHTHALATE 360 U 370 u 350 u 
f-yx~l7nl~ U\AblTUDnr-c*IC I ^..,. I, I 370 u 350 u 
n, 370 u 350 u 

r---l 

390 u 370 u 340 u 
l”LlrL”\r\,n,n,. I rlMt2LIYL 390 u 370 u 340 u JOU u 

UIBENZOFURAN 390 u 370 u 340 u 360 U 
DIETHYL PHTHALATE 390 u 370 u 340 u 360 U 310 u I 33J u em..--, *.,a _I .I, III . ..-r me.,-, II o-r,-, II -IAn II _-_ ___ I 

_ - 
_̂̂  . I _̂̂  ** I 

I JYU u I J,” ” I J9” ” I 360 U I 370 u 350 u 
7on I I 77rl I I 74” II _,.A I, --Pa I I 350 u 

J,U u 350 u 

390 u 370 u 340 u 
rlLM”I IL”I\“L I I1rw.L 390 u 370 u 340 u f 3ou u I 31” ” 

ENO(1,2,3-CD)PYRENE 57 J 370 u 340 u 360 U 370 u 

ilCAn~“L”rl”DCNLCNC I JJV v I 0,” ” I d-r” ” 3tiu u 370 u 350 u 
HEXACHLOROBUTADIENE 390 u 370 u 340 u 360 U 370 u 350 u 
HEXACHLOROCYCLOPENTADIENE 360 U 370 u 350 u 
“CVAPU, nOnrT”AhlC A,.,. ,I e-.-f,7 I I 350 u 

350 u 
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SAMPLE I.D.: 0004-36-33-1203 0004-SB-34-0702 0004-58-35-1803 0004-88-36-2002 0004-SB-37-0403 0004-88-38-0403 
SAMPLE DATE: 08123l1999 08/23/1999 08l23ll999 08/23/~999 08123/1999 08/23/1999 
VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

390 u 370 u 340 u t ISOPHORONE t 360 U I 370 u I 350 u I 
N-NITROSO-DI-N-PROPYLAMINE 390 u 370 u 340 u 360 U 370 u 350 u 
N-NITROSODIPHENYLAMINE 390 u 370 u 340 u 360 U 370 u 350 u 
NAPHTHALENE 390 u 370 u 340 u 360 U 370 u 350 u 
NITROBENZENE 390 u 370 u 340 u 360 U 370 u 350 u 
PENTACHLOROPHENOL 990 u 920 u 860 u 910 u 940 u 880 u 
PHENANTHRENE 
PHENOL 
PYRENE 

~~ IIESIPCBs (pglkg) PESTICII 
I 

390 u 370 u 340 u 360 U 370 u 350 u 
390 u 370 u 340 u 360 U 370 u 350 u 
100 J 370 u 340 u 360 U 51 J 350 u 

L --I 
4:4+-DDE 

3.9 u 3.7 u 3.4 u 3.6 U 3.7 u 3.5 u 
3.9 u 3.7 u 3.4 u 3.6 U 3.7 u 3.5 u 

4,4’-DDT 3.9 u 3.7 u 3.4 u 3.6 U 3.7 u 3.5 u 
ALDRIN 2u 1.9 u 1.8 U 1.9 u 1.9 u 1.8 U 
ALPHA-BHC 2u 1.9 u 1.8 U 1.9 u 1.9 u 1.8 U 
ALPHA-CHLORDANE 1.9 J 1.9 u 1.7 J 1.9 u 1.1 J 1.8 U 

ENDRIN KETONE 2u 
GAMMA-BHC (LINDANE) 2u 
GAMMA-CHLORDANE 2u 
UFPTA,-Ul CM2 3 II 

1.9 u 
1.9 u 
1.9 u 
IQ II 

1.8 U 
1.8 U 
1.8 U 
18 II 

1.9 u 
1.9 u 
1.9 u 
ia II 

1.9 u 
1.9 u 
1.9 u 
IO II 

1.8 U 
1.8 U 
1.8 U 
18 II 

. IL. I, %“I lb”, \ 
I 

&Y 
I 

..” - 
I 

..- - 
I 

n.1 w 
I 

._” - 
I 

a.” - 
HEPTACHLOR EPOXIDE I 2u 1.9 u I 1.8 U I 1.9 u 1.9 u I 1.8 U I 

I 20 I- U I 19 u I 18 U I 19 u _ I 19 u I 18 U I 
200 u 1 190 u 1 180 U ! 190 u 1 190 u ! 180 U 1 

I 7350 2510 I 4580 I 6050 10000 I 2200 
0.64 I 0.44 0.44 0.37 I 0.42 0.36 U 

~ETH~XYCHLOR 
TOXAPHENE 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 2.7 0.98 1.8 2.4 4.7 1.2 
BARIUM 19.1 5 10.3 12.7 19.4 6.4 
BERYLLIUM 0.15 0.05 0.09 0.09 0.14 0.07 
CADMIUM 0.71 u 0.67 U 0.62 U 0.66 u 0.68 u 0.64 u 
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SAMPLE I.D.: 0004-88-33-1203 0004-38-34-0702 0004-SB-35-1803 0004-38-36-2002 0004-SB37-0403 0004-88-38-0403 
SAMPLE DATE: 08/23/1999 08/23/1999 08/2311999 08/23/1999 08/23/1999 0812311999 

VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 
CALCIUM 777 202 81.4 585 1260 272 
n* a--. .I, I.. 4’) e A, RR oa 17 c4 5.9 UYKVMIVM I 8L.i) I T. I I “_Y I -.- 1 .- , 

r-r-MBA, T IR nt74 II 1.7 1.1 1.7 1.7 I ""YrtLI I * ." I -.-. " I 
------ 
C;Ut’i%K 

I 
I 

A,. n I b.L I 
"-9 L. I I 

I 
3” O.-t I 

I 
70 cl 03.9 I 

I 
70 7 L”.” I 

1 
27 “.” 

CVANll3F 3u 2.8 U 2.6 U 2.7 U 2.8 U 2.6 U 

” . I . . ..-- I IRON 9050 I 3070 5710 ! 7830 1 13700 I 3160 
I I I I 4.9 I ,^ ^ ^A 

LEAD 9.3 2 3.7 IO.2 I f.J 

MAGNESIww /I Ih” 
t 

WKI ““1 I 
107 .-. I 199 175 400 896 

MANGANESE 44 I 9.4 I 
.- 
lY.4 I 

^* ^ 
L.1.L 

I 
I 

_I\ ,l J.3.Y I 
I 

.I7 E I I .i) 
MFRCI IRV 
. ..-. .““. . . 
NICKEL 
DATICZCII lh” 

ULLLI.,“,“, 
SILVER 
SODIUM 
THALLIUM 
\,AhiAJ-all th” “mI.-YIYI.1 
71hlP 1 &II”” 

EXPLOSIVES (mglkg) 
1 1 7 S-TRINITRORFN7 ENE .,“,” . ..*... .* .“““..” 

, 7-tWNlTRnRFN7FNF ,(” -.... . . .“IL.,L-..- 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
7 F;.~lNITROTOI~UENE 

1 _,_ “,......“. ----..- 7-AMlNn-4,6-DINITROTOLUENE - , . . . . . . .” 
2-NITROl iOLUENE 
3-NITROl rOLUENE 

^ ^ -.. *,..----..A1 I ,r.*r 4-AMINO-Z,O-UINI I KU I ULUtNt 
4.NITRT)TT)I LJFNF 

HMX 
NITRnRFN7FNF I., I ,\“YLI.LLI.L 
RDX 
TETRYL 

PETROLEUM lmdkah 
1 Tr-,TAl PF 

0.12 0.05 u 0.05 u 0.25 0.05 u I 
I 

0.08 
I 5.7 I 2u I 1.8 U I 2.1 2.4 12.6 

74n 104 u 239 123 119 159 
0.67 0.57 u “.” * ” -.- ” 

0.52 U 0.49 u 0.54 I 0.48 U 0.5 u 0.56 
44.3 28.9 30 29.6 39.2 34.2 

0.88 u 0.82 U 0.77 u I 0.86 0.84 U 0.78 U 
IR R 7.5 15.5 15.2 30 6.9 

I .“.- I 
I 38.1 I 2.5 I 5.9 I 10.9 I 40.9 8.1 

I 0.25 U I 0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 u 0.25 u 0.25 u 025 1J _.-_ - 0.25 U I 

0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 u 

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

0.25 U 0.25 U 0.25 U 0.25 u 0.25 U 0.25 u 

0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

I 
n”r ,I “.LD u I 

n9r II “.LIJ ” I 0.25 u 0.25 U 0.25 U 0.25 U 
0.25 u 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

I 0.5 u I 0.5 u I 0.5 u 0.5 u 0.5. u 0.5 u 

n7.5 II 0.25 U 0.25 U 0.25 U 0.25 U I -.-- - 0.25 u 
0.5 u I ” 0.5 u I 0.5 u 0.5 u 0.5 u 0.5 u 

0.65 U 0.65 U 0.65 U 0.65 U 0.65 U I 0.65 U 

100 u 110 u 160 I 110 u I 
.-. \... ~ ..=, 

L ,w,, .- s LTROLEUM HYDROCARBONS I 250 110 u 

DIOXINS (pglkg) 
a-.. . ..-^^F.....- I a,? I I rlAC I I 79 1 I n74 I I 

I 1.7 J I 0.36 J 
0.03 u 0.03 u 

l,Z,J,4,b,l,O,Y-ULULJ I I.0 J I “.-rLI d I U-L u I “.,T Y 
.-- .̂ _^̂  ^^__ ,.,.e II fin? ,I on2 u 0.03 u 1,2.3,4,ti,I,~,Y-uuJt U.“J ” “.“J ” _._- - I 

~~ 1,2,3,4,6,7.8-HPCDD 0.03 u 0.02 u 0.02 u 0.02 u 0.02 u I 0.02 u 
1,2,3,4,6,7,8-HPCDF 0.02 u 0.02 u 0.01 11 I nn7 II I 0.02 u 0.02 u 

nn7 II 0.02 u ,.,.A a 
1,2,3,4,7,8,9-HPCDF 
1,2.3.4,7,8-HXCDD 
1 7 R 4 7 R-HXCl-IF 

U.UI L 

I V.“‘ ” I V.UL u I 0.01 u 
0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

0.02 u 0.02 u 0.02 u 0.02 u 
0.01 u 0.01 u 0.01 u 0.01 u 

.,_(“( .,. (_ . ._.--. 
1,2,3,6,7,8-HXCDD I 0.02 u 0.02 u 

1,2,3,6,7,8-HXCDF 0.02 u I 0.01 u 
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SAMPL,E I.D.: 0004-88-33-1203 0004-SB-34-0702 0004-SB-35-1803 0004-38-36-2002 0004-88-37-0403 0004-58-38-0403 
SAMPLE DATE: 08/23/~999 08/23/l 999 08/23/1999 08/23/1999 0812311999 08/23/1999 _ 
VALIDATION STATUS: UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED UNVALIDATED 

1,2,3,7,8,9-HXCDD 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
1,2.3,7.8,9-HXCDF 0.02 u 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 
1.2.3,7,8-PECDD 0.04 u 0.03 u 0.03 u 0.03 u 0.03 u 0.03 u 
1,2,3,7,8-PECDF 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
2,3,4,6,7,8-HXCDF 0.02 u 0.01 u 0.01 u 0.01 u 0.02 u 0.01 u 
2,3,4,7,8-PECDF 0.02 u 0.02 u 0.05 0.02 u 0.02 u 0.02 u 
2,3,7,8-TCDD 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
2.3,7,8-TCDF 0.02 u 0.01 u 0.01 u 0.02 u 0.02 u 0.01 u 
TOTAL HPCDD 0.03 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
TOTAL HPCDF 0.02 u 0.02 u 0.01 u 0.02 u 0.02 u 0.02 u 
TOTAL HXCDD 0.02 u 0.02 u 0.01 u 0.02 u 0.02 u 0.02 u 
TOTAL HXCDF 
TiITAL PEiiD 

0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 001 Ll _._. - 
0.04 u 0.03 u 0.53 0.03 u 0.03 u 0.03 u 

TOTAL PECDF 0.02 u 0.02 u 0.05 0.02 u 0.02 u 0.02 u 
TOTAL TCDD 2.7 2.4 2.4 2.2 2.3 2.2 
TOTAL TCDF 0.08 0.07 0.07 0.08 0.1 0.06 



8.2 8.2 SOIL SAMPLE LOG SHEETS SOIL SAMPLE LOG SHEETS 



SOIL & SEDIMENT SAMPLE LOG SiIEET 

Paac I of I 

Project Site Name; 
Dmjcct No.: 

0 sutwe soil 
Subsurlace Soil 

SamPled By: 
C.O.C. NO.1 

Type of Sample: 
fl Low Conctmtmtion 
0 nigh Conwntmtion 



Project Sle Name: 
Pmled No.: 

D Swtrw Soil 

SOIL 8 SEDIMENT SAMPLE LOG SHEET 

PSCC I -e of 1 

Sample ID NO.: 
%~;;~~~~t~on: 

C.O.C. No.: 
f 

Type of Sample: 
n tow Concentmti ~- 



:.a. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Paar 1 of f 

Pro~cu Site Name; 
Pmjed No.: 

0 Surlaw Soil 
Subsurlrw Soil 

3w 7773 C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
0 High Cancentmtiun 



SOIL a SEDIMENT SAMPLE LOG SHEET 

t 
Prop2 Site Name: SI7- 
Propzt No.: 

D SuItace Soil 
7373 

is; Suturtlufrcb Soil 
I Z*F” 

Type of Sample: 

.a QA silnpie Type: 
fl Lowconmtration 
I] High Conwntmtlon 



SOlL & SEDIMENT SAMPLE LOG SHEET 

P 

Project Site Name: 
ProJect No.: 

0 Surface Soil 

Samore fD NO.: ~+-~;S-&--&~S- 
Sample lrxxlon: 5,; jcq 
Samwed By: s/h c; 
C.O.C. No.: 

‘- SuEsuffrce Soil Aed 0 intent 
0 other: 

J M Sample Type: 

Type of Sample: 
0 Low Cortcentmtion 
0 tiigf~ Concentmtion 

; 



SO~~~SED~MEN~SAMPLELOG SHEET 

Page- of f I 

Prqcu Site Name: 
Prqcct No.: 

D Surfacr, Soil 

Sample fD No.: @q- $?.a- /3/ 2 
Sampte Locatron: SrY+Q 
SamDIed By: VTyA-G 
C.O.C. No.‘: 

1 
.I 

Subsuffrce Soil JLQ 0 imem 
0 other: 

.o M swnpJ0 Type: 

Type of Somwt: 
n LOW Concentmtion 
0 High Concentmtion 



SOL 8 SEDfMENT SAMPLE LOG SHEET 

Pam 1 of I -- - 
Project Sile Name. 

Pro~CU No.: Samme ID NO.: a -5 - 
Sampte Localron: 

0 SUrfaW Soil 7173 Sampled 8~: 

x 
I= 

SUESUlfSce Soil 
C.O.C. No.: - 

0 sediment 
0 other: Type of Samptc: 

.I M Sample Type: 
fj Low Concentmtlon 
0 High Concetntmtion 

RApuweLEMT& 
k: 6-/&yq I 
mr: l/ml 

MmtDtror, ISmd su EUy, Molature. et&j 

mee:&Cip&.& CRC.-& 
A 

lnatrltuctkg I m 
twm - azi Tn:: 

wm81111 SAMPlE MT& 
+flAYd g,Wk I 

lt8: mu f Ekotn I COW [ Darcrwon 1Send SIR. SW. Moisture. -,I 

I I 

I 

I 

::rac tt AODIIC~~M: 

Duprluto LD No.: 



. . 

SOIL & SEDlMENT SAMPLE LOG SHEET 

Sampte bxat10 - ,,- 
Project Site Name: Sample ID No.: ( 
ProJCct No.: CEZ 

3w 7133 sampiea uy’ 
0 .Surfaca Soil C.O.C. NO.1 

x Sut4starfoca Soil 
0 Sediment Type oi Ssmpta: 
0 outer: fl LOW Concmtmtion 

JJ QA Sampie Type: (j Hqn Concbntmtion 

] Dup,ce8lr IO Nb.: 



,I”‘ -‘. 

w SOIL 8 SEDIMENT SAMPLE LOG SHEET 

I Paoe- - of I 

Project Site Name: 
Proled No.: 

fl Surface Soil 

x 
Subsurface Soil 

0 Sediment 
0 Other: 

.a QA Sample Type: 

Samole ID No.: (B+{-~-z~@ 
Sample LocatIon: hv +p L’- + 
Sampled By: 

- 
p-hi.5 

C.O.C. No.: 

Type of Sample: 
n Low Concentration 
0 High Concentatiorl 

I I 
AMPLE COLLECTION INFORMATION: 

BSERVATtONS I NOTES: 

1 
-+-- 

(MAP: 

ime II Appltcablc: , 



SOIL & SEDlMENT SAMPLE LOG SHEET 

Paoe- of I I - 
1 

Gr,‘d a/z- 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of I I - 

Projec! Site Name: 
Project No.: 

fJ SurfaCe Soil 

x Subsurface Soil 

Sample ID No.: a 
Sample Locatton: 
Sampled By: 
C.O.C. ND.: - 

Type of Sample: 
0 Other: 0 Low Concentration 

.n QA Sample Type: 0 High Concentration 

- I aah CO&f ’ Description (S8nd SIIL Cllry. Motnut8. r#t 

sQY?d 
DYPOSITE SAMPLE DILtA: 

.- _ ._ 
., . . . . . 

I 
3SERVATIONS I NOTES! HAP: 

rcte II ADDIIC~D~: 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Paoe - -of I I 
7 

Prolecl Site Name: 
Project No.: 

Type of Sample: 
[I LOW Concentration 
(j High COnCentfaliOn 

hsctiption (S4nd SIIL C&y. MOlSUlW. 8iC.i 

I 
BSERVATIONS I NOTES: 

IlCte I( Appltcabte: 



SOIL & SEDl,MENT SAMPLE LOG SHEET 
I 

Prolea Site Name: 
Project No.: 

0 Surface Soil 
Subsurface Soil 

% 0 cdimsnt 
fl Other: 

.I CAA Sample Type: 

IRAE SAMPLE OAT& 

Ir: 7-9-99 I lknk Color 

kr: 04-K 

-:dianwh/h au& 90 <Wt. -& 
lanmrRdw3lPan,’ pf(y 

Sample ID No.: ~f-?j?-/3-~$7c 
Sample Location: 
Sampled By: 
C.O.C. No.‘: 

-+f&- 

Type of Sample: 
fl Low Concentration 
0 High Concentmtion 

D&ription (S8nd Sltb C&y. MOlStW8. rcCl 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page- of J- I 

Projec! Site Name: Sample ID No.: c1pq- 5&-&O% 
Project No.: Sample LocatIon: sil’f: 4 

Sampfed By: A 
fl Surface Soil 3w C.O.C. No.: 

Subsurface Soil 
& 0 edimsnt Type of Sample: 

fl other: fl Low Concentration 
.n QA Sample Type: 0 High Concentration 

IRAE SAMPLE DATA: 

hto: 9-s -4’9 I 

2zii?+- h=; 

1 L)rsmption (Sand SUL Cly. MOlStWO. OtCd 

$YflJ ad y&ii/ 

DYFOSKE SAMPLE DII’IA: . -;.-. .- .._ 7. ,. ,-- .*, - :-.. 

UO: Thn Dam 1 C8lOf 1 ~rcr~~tlon (Sand. Silt. Clry. Moist&O, Ok.! 

1 

bttIe 
I 

r 
BSERVATIONS I NOTES: 

ircte II ADDIIC~~IC: 

: 



.- 

w - SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Panr nr I I 

Project Sile Name: 
Project No.: 

JJ Surface Soil 

x 
Subsurface Soil 

fl Sediment 
0 o!herr 

.fl QA Sample Type: 

Samole ID No.: CQ’&-5?-/5c-&‘02 
Sample LocatIon: 4; jt L/ 

Sampled By. 35 /kS 
C.O.C. No.: 

Type of Sample: 
n Low Concentmtion. 
0 High Concentration _ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

I Paoe- __ of I 
t 

Project Sile Name: 
Project No.: 

0, Surface Soil 
Subsurface Soil 

Sample ID No.: &&- ~-/I-o-z~ 

Type of Sample: 
fl Low Concentration 
0 High Concentmtion . 

1 1 1 1 

AMPtJi COLLECTlON INFORMATlON: 

r 

BSERVATIONS I NOTES: 

,rcle II ADDliCabIC: 

7 107 



g$igg3 SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae I of I 

Project Sile Name: 
Project No.: 

0 Other: 
JJ QA Sainple Type: 

RA8 SAMPLE DATA: 

m 3-‘6-w 

Sample Location: 

C.O.C. No.: 

Type of Sample: 
fl Low Concentration 
0 High CanCentmtiOrl 

Cobr - hscription (Sand. Wt. CLsly, MO:StW~. MC4 



._ 

SOIL a SEDIMENT SAMPLE LOG SHEET 

Pace I of I -e 
1 

Pro!eci Sile Name: 
Project No.: 

0 Surface Soil 

4 
SuQswface Soil 

(j Sediment 
0 O!hcr: 

.fl QA Sample Type: 

Sample ID No.: m -,T&f8-?$ 
Sample Locatron: S;-+ + 
Sampled By: /AS 
C.O.C. No.‘: 

Type of Sample: 
fl Low Concentration 
fl High Concentmtion 

1 
BSERVATIONS I NOTES: 

ltc!e of Aoolacabk: 



SOIL & SED(MENT SAMPLE LOG SHEET 

Paoe 1 of I 

Proled Site Name: Samole ID No.: 
Project No.: Sample Locatron: 

Sampled By: 
,fl Surface Soil C.O.C. No.: 

x Subsuriace Soil 
0 Sediment Type of Sample: 
0 Other: n Low Concentration 

.I QA Sample Type: 0 High Concentration 

RAB SAMPLE OAT& 

we /7-z-* huth CO&f Dlscnptfion (Sand. SltL C&by. MOtSIUWi8tC.l 

/t;--re&. 

OMPOSITE SAMPLE OAT& I. :. 1,. * 7.. - .-,I, , 

COLLECTtON INFORMATION: 



Project Site Name: 
Proled No.: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Paoe- of J- I 
I 

Low Concentation 
High Concentration 

thn 1 I 
..-.. -- _____ _... 

OIWh COIOI OesmoIfon (Sand. SIR. &JY. MOiSYutC Me.) 

I 

1 

1 7 

IAMPLE COLlECTlON INFORMATION: 

I I I 

I I 1 1 1 I I 
tBSERVATIONS I NOTES: IAP: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I of I 
- 

Prolea Site Name: 

C.O.C. No.: - 

Type of Sample: 
n LOW Cmcentationl 
0 High ConmWWiOln 

OBSERVATlONS I NOTES: 
I 1 I 

MAP: 

Clrtle II Apphcable: 

I 

. 

. :’ 

f 

4 

. 

m 



Project Sile Name: 
Project No.: 

Subsurface Soil 
Type of Sample: 

fl Low Concentration 
fl High COncentmtiOn 

I 

bBSERVATIONS I NOTES: 

ClfCte II ADDIlClble: 

I MSIMSD 

IAP- 



SOIL & SEDIMENT SAMPLE LOG SHEET 

I 
Page- of I I - 1 1 

Project Site Name: 
Project No.: 

fl Surface Soil 
2 Subsurface Soil 

Samole ID No.: ux;Z+-5j+!23-/~e) I 
Sample LocatlonY Z;,-+? 4 
Sampled By: K/DF 
C.O.C. No.‘: 

1 ‘0‘ Sediment Type of Sample: 

I 
1 Other: Q Low Concentration 

.a QA Sample Type: 0 High Concentration 

I 

OBSERVATIONS I NOTES: IMAP: 

Cltfte tf APPIICIWC: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Paoe- of I I 

1 
Project Sile Name: 
Projecl No.: 

fl Surface Soil C.O.C. No.: 
Subsurface Soil 

Type of Sample: 
n other. 

.a QA Sampte Type: 
fl Low Concentration 
0 High Concentration 

I 

BSERVATIONS I NOTES: 

ucte 11 Appltcrbtc: 

IAP: 



cg$zEg+ SOIL & SEDIMENT SAMPLE LOG SHEET 

Paae I of I ..- - 

Prolect Sile Name: 
Project No.: 

,o Surface Soil 

x Subsurface Soil 
0 Sediment 
0 Other: 

.fl QA Sample Type: 

RAE 8AMPLE DATA: 

m: q- zj--=pj I 
me: 

mm: d;qp d/i3 SVzm~ 
UUfXRMlSlkJ IPEW 0.0 
owosIIE aAMPLE OAtA: - 

Type of Sample: 
fl Low Concentration 
0 High Concentration 

1 Description (Slnd. SUL CLly. MOtsW% Sb -- 

_ - -. -.-_- _. .____._ .__-..... ._. ._ ..,.b,, / 



. 

SOIL & SEDIME!jT SAMPLE LOG SHEET 

Paoe 1 of I -e 
1 

Project Sile Name; 
Project No.: 

Sample ID No.:&?z&-5~-26-22 

0. Surface Soil 
)18;sutasudace Soil 
fl Sediment Type of Sample: 

(j Low Concentration 
/‘j High Concentration 

I I I I 
MPLE COlLECTION INFORMATION: 

. 
I 
‘7. --,I-- 
. 
. . . 

/ok/n< / I . 

I I I 
I 

I I 
I 

HAP! 

,C,C II APpllCaDle: 



SOlL & SEDIMENT SAMPLE LOG SHEET 
I , 

‘Paoe 1 of 1 -v 

zrojec! Site Name: 
?oject No.: 

Samole ID No.:a3=.Eyr-~& 

C.O.C. No.: 

Type of Sample: 
fl Low Concentration 
0 High ConCentmtiOn 

Ikoch COtOr Lkscfiptton (38d Slk CbjI, MOIStuW 0tC.I 

. . . ., 

Pmh I Cdor 1 Detcnptton (Smd. SIR. C&V. M~~SIIIW. HC.I 
! 

1 I I 

I i I 
ISERVATIONS i NOTES: 

I 1 

IMAP: 

rcle 11 Appltcable: 



SOIL & SEDMENT SAMPLE LOG SHEET 
I , 

Pfo~eu Sile Name: 
PfOJSct No. : 

0 surtoce So# 

Sample Locarlon~ 

Type of Sampte: 
+Low Concentmtion 

hrctc if Apdccabtr: 

MWMSO Duohcate 10 No.: 



SOfL & SEDIMENT SAMPLE LOG SHEET 

Pam I of f 

Propct Site Name: 
Projad No.: 

0 surface Soil 
2feu&fl~mw Soil 

oothrr: 
J UA Sample Type: 

Sample ID No.: @&~-5sB - ZL) 
Sample Locairon: - 
Sampled 8~: - 
C.O.C. No.! - 

Type of Somptc: 
SLOW C0ncentmtion 
0 High Concentntion 



SOlL 8 SEDIMENT SAMPLE LOG SHEET 
Pscjc- of r I 

I I 
I 
I 
Project Site Name: 
Prqect No.: 

0 Surface Soil 
/a: Subsurface Soii 

[1-d- 
jjouw 

.Q QA sample Type: 

Sample ID No.: ~L?JJ+# - $A -?5c& 
I 

Sample Locas3on: 
Sampled Sy: 
C.O.C. No.: 

Type of Sample: 
*Low Concentmtion 
0 High Concantmtion 

. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Silt Name: 
PrDjaU No.: 

jJ Surtaw Soil 
fSEz;s Soil 

~Qttlec 
.c M Sample Type: 

Sample ID No.: #&uB~ - 35 - 3/ 
Sample LocatIon: 
Sampled Qy. 
C.O.C. No.: z- 

Type of Sample: 
* Low Concentmtion 
0 High Concenlntion 

I I 

hMl’KCOUECTlDNlNFORMATIOM 

I 

:uclr if AD~~IC~~IR: L 

MStMSD Du~lterte 10 Na.: 



SOlL & SEDIMENT SAMPLE LOG SHEET 
-,rcsaa’ 

r3rra I I nf 

Project Sile Nome; 
Pfqect No.: 

d _ Surfrw Soil 

Sample ID NO.. 0 Oar-SE-32-w 
Sample Localon: -7Yz 
Sampled By: 
C.O.C. NO.: 

0 Subsuff8ce Soil 

1 iEF@” 
M &lplr Type: 

Type of Sample: 
!(fLow Contelnrotion 
0 High Concnntmtion 

I 
Cucte il Ap#bcr&lt: Sml8tbJretrt: 



SOL & SEDlMENT SAMPLE LOG SH=f 

Propd Site Name; 
Propct No.: 

.~Surfrcr Soil 

/ trcg SamDIe ID NO.: 

I’V -- Sample Lmatm: 

3w 7333 Sampled 8~: 
C.O.C. No.; 

i Subswfau9 Soil 
Type of sample: 
gcLow Cancentmtion I 
0 Higa Concenlrauonl 



. . 

SOIL 8 SEWdENT SAMPLE LOG SHEET 
f nf 

Vo~act Site Name: 
~foJtd No.: 

PI; Surt8ce Soil 

SamDie ID No.: oaoq -s&-3ya 
Sompte Location: s 
Sampled Sy: cct/LiP 
C.O.C. NO.: /tnz. ml*1 

1 Suawfrc8 Soil 
Type of Sample: 

P?? c,s”_tpI 
L. ntration 

~- u ritgn r;oncentmtion 

I 
C 

. 

hrclc if ApwcaYe: 

MUMCO 

I 

Du~Woco ID No.: 

/ Y 



SOIL 8 SEDlMENf SAMPLE LOG SHEET 
I nf i 

?opd Silt Name: 
vopct No.: 

it4: Surhce Soil 
0 Sutrtuffrc8 Soil 

Sample 10 NO.: 
Sample LDf3tJOn: 

Sampled By: 
C.O.C. NO.: 

Type of Sample: 

s Low CwwttmUan 
0 High Concentntion 

&rem il Arootrcrw: 



. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Propd Site Name: 
PmJea No.: 

xf Surtrce soil 
fl Subsurface Soil 

Samwe ID No.: 
Sample watton: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
x Low ConcsntmWn 
0 H@h Conctntfttion 

i-I 
08oln I cow 1 

I I 

Ewe if Apgtrcrblr: 

MUMS0 1 Du,twaw t0 No.: 



SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
PfOj@d No.: 

JJf surfaoa Soil 
0 Sutrsurfrca SOit 
nsedimem 

Samgle ID No.: ~oy-SB-37-0Yc 
Sample Locatron: St=* 

C.CLbP Sampled Byi 
C.O.C. No.: /;LHZ. lfl?l , 

Type of Sample: 
*ow ConcerTtratlon 
0 lligh Corrcmtmtiorr 



SOL & SEDIMENT SAMPLE LOG SHEET 

c 

Ptojecl Sile Name: 
PfDpzl No.: 

sgsurfaw soii 

Sample ID No.: --gz-~-0&~ 
-- 

Sampie ucation: SpzP :Y 
Sampled By; tl~ I ti NP 

C.O.C. No.: 
0 SuUsuffaw Soil 
a sadiment 
aotm 
.a aA sample Type: 

Type of Sampk: 
mow Concentration 

0 High Conc8ntntioZ1 

Sfgfuturr(sl: 



SOIL g SEDIMENT SAMPLE LOG SHEET 

Project Site Name; Sample Location: 
-Y 

Type of Sample: 
Low concmtntion 



\ 

Project Site Name: 
Projed No.: 

! 0 Surfrc8 Soil 

SO11 CH SEDIMENT SAMPLE LOG SHEET 

Page- of J- I 

Sample ID NO.: @kdv y &c-/d I 

Sample Location: rJUU’/ 
Sampled By: g-i9 F//es 
C.O.C. No.: 

Type of Sampte: 
n Low Concentmtion 
0 Hbgn Concentntion 

/ A 
Cucla if 40~1utuc: 

MS/MS0 

I 

Duprteale 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEE? 

Pro~cct Silt Name: 
Dfoject No.: 

Samole ID No.: Coo-f -Bg-zz. 
Sample Loiwon: - oceL/ 
Sampted By: z, F /k-s 
C.O.C. No.‘: - 

Type of Samptc: 
fl Low Caxmtntion 
a High Concentmtion~ 

:ucw 11 ADPIIC~DW 

MWMSO 

- ! 

Dupba:e (0 No.: 

/ 
I 

/’ / _’ 



p”” 
8.3 TPH SOIL SCREENING LEVEL CALCULATION 

.F--- 



CALCULATION OF A TPH CONCENTRATION 
THAT IS PROTECTIVE OF GROUNDWATER 

Introduction 

Total petroleum hydrocarbons (TPH) comprise a generic mixture of hydrocarbon material that cannel: be 
differentiated into specific organic compounds. This usually occurs because the source material of the TPH 
has gone through changes in its composition as a result of weathering. Weathering involves a number of 
processes including volatilization, hydrolysis, photolysis, biodegradation, biotransformation, physical. 
breakup and dissolution. The weathering results in material that no longer contains any identifiable volatile 
organic compounds (VOCs), semivolatile organic componds (SVOCs) or polynuclear aromatic 
hydrocarbons. 

Because the materials are not identifiable, no chemical or toxicity specific characteristics can be applied to 
TPH. The Massachusetts Department of Environmental Protection (MADEP) recommends a surrogate 
approach for evaluating TPH. The most toxic surrogate compound recommended by MADEP is pyrene. 
Therefore, pyrene serves as the basis for deriving a soil concentration protective of groundwater. 

Technical Approach 

Conceptually, a compound in soil can leach into the groundwater and ultimately undergo dilution when the 
leachate enters the aquifer. Site-specific and chemical-specific information can be used to relate these two 
phases of transport. 

The groundwater concentration (C,.,) and the leachate concentration (Cl) are related to each other by a 
dilution factor (DF): 

Cl = C, x DF 

To derive the TPH concentration protective of groundwater, the groundwater concentration is set equal to 
the Region III risk-based tap water concentration for pyrene of 180 ug/L. 

The dilution factor is determined through a simple mass balance as defined by the Summers Model and the 
EPA’s Soil Screening Guidance Document (1996). The dilution factor is defined by the equation: 

DF = (Qp + 43/Q, 

Qp is the infiltration volumetric flow rate and Qa is the aquifer volumetric flow rate. Qp is defined by the 
equation: 

Qp = IA 

where I is the infiltration rate and A is the source area. The infiltration rate is equal to 40 inches per Iyear. 
For this derivation, A is defined as the approximate area of excavation at Site 4 using dimensions of ‘73.2 
meters by 34.4 meters (2,520 m*). 

Q8 is defined by the equation: 

Qa = WdKi 

W is the width of the source area perpendicular to the groundtiater flow. Because groundwater flow,s to the 
south at Site 4, the width is 73.2 meters. The term, d, is the depth of the aquifer (6.36 meters). The 
hydraulic conductivity (K) is 5.96 ft/day (663 m&r) and the hydraulic gradient(i) is 0.06. 



Using this specific information, the infiltration volumetric flow rate is 2,570 m3/year and aquifer 
volumetric flow rate is 18,520 m’/yr. This results in a dilution factor of 8.2. Multiplying this dilution 
factor by the groundwater concentration results in a leachate concentration of 1,476 r&L. 

The leachate concentration can be related to the soil concentration through the equation: 

c, = c,[&,foc + (0, + @aH’)/ Pb 1 

C, is the soil concentration that is protective of the leachate concentration, Cr. The K, is the organic 
carbon partition coefficient. The value for pyrene (68,000 L/Kg) is used in this equation. The f, is the 
fraction of organic carbon in the soil. Site specific data indicates an average f,,c of 0.017. The terms 0, and 
0, are the water-filled porosity and air-filled porosity, respectively. The defaultvalues of 0.3 and 0.13, as 
presented in the EPA’s Soil Screening Guidance, are used for the water-filled porosity and the air-filled 
porosity, respectively. The default soil bulk density (PI,) of 1.5 kg/L, as defined in the Soil Screening 
Guidance, is also used in this equation. Finally, the unitless Henry’s Law constant (H’) for pyrene (4.5 x 
i 0”) is used in this equation. 

Incorporating these values into this equation results in soil level of 1,700 mg/kg. The calculations are 
provided on the following page. Data are provided in Table 2-3 in the text. 

Assuming that the TPH data at Site 4 are lognormally distributed, the 95% upper confidence limit of the 
mean is 526 mg/kg. The geometric mean concentration is 67 mgikg. The arithmetic mean concentration is. 
359 mgikg. These values are all below the derived groundwater protection value of 1,700 mgikg. This 
suggests that TPH is not present at concentrations that would significantly impact the groundwater. 

Conclusion 

By using site-specific information, using pyrene as a surrogate for TPH, and using the equations defined in 
the EPA’s Soil Screening Guidance, it can be concluded that levels of TPH in the soil would not 
significantly impact groundwater. This is consistent with the results of the investigation conducted at Site 
4. Analytical data for the complete range of VOCs and SVOCs indicated that no parameters were detected 
in excess of PRGs. 

The approach used here is relatively conservative. Use of pyrene resulted in a lower groundwater 
concentration. Other recommended surrogates for TPH have risk-based tap water concentrations that may 
be orders-of-magnitude greater than pyrene’s. Overall, the derived value is biased low. 



,/-’ . CALCULATIONS 

= IA = (1.02 m&r) (2,520 m*) = 2,570 m3/yr 

= WdKi = (73.2 m)(6.36 m)(663 m/yr)(O.O6) = 18,520 m3/yr 

= (Qp + Qa) / Qp = (2,570 m3/yr + 18,520 m3/yr) / (2,570 m3/yr) = 8.2 

= C, DF = (180 ug/L)(8.2) = 1,476 ug/L 

= cl[&cfoc + ( w + .H’)/ b 1 

= (1,476 ug/L)[ (68,000 L/kg)(O.O17) + (0.3 + 0.13 .4.5E-04) / 1.5 ] 

= 1.71E06 ugkg = 1706 mgkg 

Cs = 1,706 mg/kg 





Data Qualifiers 

The following analytical data include data qualifiers that were added by the laboratory followin!g sample 
analysis. The qualifiers can be interpreted as follows: 

l u - indicates that the chemical was not detected at the numerical detection limit (quantitation limit) 
noted. 

l UJ - indicates that the chemical was not detected. However, the detection limit (quantitation limit) is 
considered estimated based on noncompliances encountered during laboratory analysis. The 
associated numerical detection limit is regarded as inaccurate or imprecise. 

l J - indicates that the chemical was detected. However, the associated numerical result: is not a 
precise representation of the amount that is actually present in the sample. The laboratory result is 
considered to be an estimate. 

l B - indicates that the chemical was detected but that the result is considered to be a false positive as 
a consequence of laboratory blank contamination. 

l JB - indicates that the chemical was detected but the result is considered a false positive as a 
consequence of laboratory blank contamination. In addition, the detection limit is considered 
estimated based on noncompliances encountered during laboratory analysis. 



SITE 4 -THE CHEMICAL BURIAL AREA 
SUMMARY OF ANALYTICAL RESULTS - SAMPLES Bl-22 AND B2-16 

THE FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE I OF 2 

SAMPLE I.D.: 
SAMPLE DATE: 
VALIDATION STATUS: 
VOLATILES (pglkg) 

I, I, I -TRICHLOROETHANE 
1 ,I ,2,2-TETRACHLOROETHANE 
1 ,I ,ZTRICHLOROETHANE 
I ,I-DICHLOROETHANE 
I ,I-DICHLOROETHENE 
I ,2-DICHLOROETHANE 
I ,2-DICHLOROETHENE (TOTAL) 

ROPROPANE 
dE 

I ,2-DICHLO 
2-BUTANOF 
2-HEXANONE 
4-METHYL-2-PENTANONE 

9904-81-22 0004-82-I 6 
08/l 1199 08/l II99 

UNVALIDATED UNVALIDATED 

37 u II u 
48 11 u 

37 u 11 u 
37 u II u 
37 u 11 u 
37 u 11 u 
37 u II u 
37 u II u 
37 u II u - 
37 u II u 
37 u II u 

ACETONE 

BROMOFORM 

BENZENE 

BROMOMETHANE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORnFTHANF ..--...,...L 

CHLO ‘ROFORM 
CHLOROMETHANE 
CIS-I ,3-DICHLOROPROPENE 
DIBROMOCHLOROMETHANE 

37 u 

37 u 

I 

II u 

II UJ 

37 u 

37 u 

II u 

” u--A 

37 u 

37 u 

II u 

II u 
37 u II u 
37 u II u 

I 
17 II “I v I 

11 II II ” 

I 37 u 11 U 

37 u II u 
37 u 11 u 
37 u II u 

1 ETHYLBENZENE I 37 u II UJ 
METHYLENE CHLORIDE 37 u II u 
STYRENE 37 u II u 
TETRACHLOROETHENE IO J I J 
TOLUENE 2J I 4J 

TRANS-I ,bDICHLOROPROPENE 37 u II u 

JZENE 370 u 350 u 
ENZENE 370 u 350 u 
ENZENE 370 u 350 u 

ICHLOROBENZENE 370 u 350 u 

1 2,CDICHLOROPHENOL 370 u 350 u 
ETHYLPHENOL 370 u 350 u 
TROPHENOL 890 U 860 u 

1 2-CHLORONAPHTHALENE 370 u 350 u 
-0ROPHENOL 370 u 350 u 
THYLNAPHTHALENE 150 J 350 u 

ENOL 370 u 350 u 
)ROBENZIDINE 370 u 350 u 
ILINE 890 U 860 u 



SITE 4 -THE CHEMICAL BURIAL AREA 
SUMMARY OF ANALYTICAL RESULTS -SAMPLES Bl-22 AND B2-26 

THE FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

SAMPLE I.D.: 0004-81-22 0004-82-16 
SAMPLE DATE: 08/11/99 08/11l99 
VALIDATION STATUS: UNVALIDATED UNVALIDATED 

4-CHLOROANILINE 370 u 350 u 
4-CHLOROPHENYL PHENYL ETHER 370 u 350 u 
4-METHYLPHENOL 370 u 350 u 
4-NITROANILINE 890 u 860 u 
4-NITROPHENOL 890 U 860 u 
ACENAPHTHENE 370 u 350 u 
ACENAPHTHYLENE 370 u 350 u 
ANTHRACENE 370 u 350 u 
BENZO(A)ANTHRACENE 370 u 350 u 

t BENZOIAlPYRENE 370 u 3.50 u 
BENZO(B)FLUORANTHENE 370 u 350 u 
BENZO(G,H,I)PERYLENE 370 u 350 u 
BENZO(K)FLUORANTHENE 370 u 350 u 
BlS(2-CHLOROETHOXY)METHANE 370 u 350 u 
BIS(2-CHLOROETHYL)ETHER 370 u 350 u 
BIS(Z-ETHYLHEXYL)PHTHALATE 84 350 u 
BUTYLBENZYL PHTHALATE 370 u 350 u 
CARBAZOLE 370 u 350 u 
CHRYSENE 370 u 350 u 
DI-N-BUTYL PHTHAlATE 370 u 350 u 
DI-N-OCTYL PHTHAlATE 370 u 350 u 
DIBENZO(A,H)ANTHRACENE 370 u 350 u 
DIBENZOFURAN 370 u 350 u 
DIETHYL PHTHALATE 370 u 350 u 
DIMETHYL PHTHAIATE 370 u 350 u 
FLUORANTHENE 370 u 350 u 
FLUORENE 370 u 350 u 
HEXACHLOROBENZENE 370 u 350 u 
HEXACHLOROBUTADIENE 370 u 350 u 
HEXACHLOROCYCLOPENTADIENE 1 370 u 350 u 
HEXACHLOROETHANE I 370 u 350 u 

70 u 3x-I LJ lNDENO(1 ,Z,bCD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 

3 
370 u I 350 u 
370 u 350 u 
370 u 350 u 
370 u I 350 u 

NITROBENZENE 370 u 350 u 
PENTACHLOROPHENOL 890 u 860 u 
PHENANTHRENE 370 u 350 u 
PHENOL 370 u 350 u 
PYRENE 370 u 350 u 





TBTRA TECH NUS, INC. 
, ..-. 

Lab Name:QUANTERRA SDG Number: 

Matrix: (soil/water) AIR Lab Sample ID:H9H240111 001 
Method: EPA-19 TO-14 

Volatile Organics, (GCMS-TO14 Low Level)-Air 

Sample WT/Vol: / mL 
Work Order: DlNP3101 
Dilution factor: 49303 

Date Received: 08/24/99 
Date Extracted:08/30/99 
Date Analyzed: 08/30/99 

Client Sample Id: SER#12523 
QC Batch: 9242349 

CAS NO. 
1 75-71-8 
1 76-14-2 
1 74-87-3 
1 75-01-4 
1 74-83-g 
1 75-00-3 
1 75-69-4 
1 75-35-4 
1 76-13-l 
1 75-09-2 
1 75-34-3 
1 156-59-2 
1 67-66-3 
1 71-55-6 
[ 56-23-S 

1 71-43-2 / 107-06-2 
1 79-01-6 
1 78-87-5 
1 x0061-01-5 
1 108-88-3 
1 10061-02-6 
1 79-00-5 
1 127-18-4 
1 106-93-4 
1 108-90-7 
1 100-41-4 
1 136777-61-2 

CONCENTRATION UNITS: 
COMPOUND fug/L or ucr/kq) T)Db(v 

Dichlorodifluoromethane I9900 
1,2-Dichloro-1,1,2,2-tetrafl l9900 
Chloromethane ~2sooo 
Vinyl chloride 

i x;:x Bromomethane 
Chloroethane I "E 
Trichlorofluoromethane 
l,l-Dichloroethene 1 

ii900 

1,1,2-Trichloro-1,2,2-triflu 19900 
Methylene chloride 19900 
l,l-Dichloroethane I9900 
cis-1,2-Dichloroethene I9900 
Chloroform 19900 
l,l,l-Trichloroethane ~20000 
Carbon tetrachloride 19900 

Benzene I9900 1,2-Dichloroethane I9900 
Tridhloroethene ~1300000 
1,2-Dichloronropane I9900 
cis-1,3-Dichloropropene 19900 
Toluene I9900 
trans-1,3-Dichloronropene I9900 
x,1,2-Trichloroethane 
Tetrachloroethene 

I;::: 

1,2-Dibromoethane (EDB) I9900 
Chlorobenzene 
Ethylbenzene 

~;E 

m-Xvlene & p-Xylene I9900 

Q 
t al 

UI 
I ul 
I Ul 

ul 
i ul 

4 t 
ul 
ul f 
01 
ul I 
ul 

I VI 
1 I 

ul 

VI I ul 
1 I 

VI I 
VI 

I ul 
I Ul 
! ul 

ul 
I W 

ul I 
4 

I Ul 

FORM I 



TETRA TECH NUS, INC. 

Lab Name:QUANTERRA SDG Number: 

Matrix: (soil/water) AIR Lab Sample ID:H9H240111 001 
Method: EPA-19 TO-14 

Volatile Organics, (GCMS-TO14 Low Level)-Air 

Sample WT/Vol: / mL 
Work Order: DlNF3101 
Dilution factor: 49303 

Date Received: 08/24/99 
Date Extracted:08/30/99 
Date Analyzed: 08/30/99 

Client Sample Id: SER#12523 
QC Batch: 9242349 

CONC-TION UNITS: 
CAS NO. 

1 95-47-6 
] 100-42-5 
1 79-34-5 
1 108-67-a 
I 95-63-6 
1 541-73-l 
1 106-46-7 
1 95-50-l 
1 100-44-7 
1 120-82-l 
1 87-68-3 

COMPOUND (w/L or us/ks) mb(v 0 
o-Xylene 

t E8 I 
ul 

Stvrene 01 
1,1,2,2-Tetrachloroethane )E I 01 
1,3,5-Trimethvlbenzene UI 
1,2,4-Trimethylbenzene I9900 ul 
1,3-Dichlorobenzene I9900 I VI 
1,4-Dichlorobenzene 19900 Ul 
1,2-Dichlorobenzene I9900 I VI 
Benzvl chloride I9900 1 ul 
1,2,4-Trichlorobenzene I9900 ul 
Hexachlorobutadiene I9900 I 01 

FORM I 





QUANTEZRA INCORPORATED 

PRELIMINARY DATA SUMMARY 

Tetra Tech NUS, Inc. PAGE 1 
Lot #: A9F170221 NSWC WHITE OAK Date Reported: 6/23/99 

Project Number: CT0304 
REPORTING ANALYTICAL 

PARAMETER RESULT LIMIT UNITS METHOD 

Client Sample ID: 0004-BLACK-99 
Sample #: 001 Date Sampled: 06/16/99 11:15 Date Received: 06/17/99 Matrix: SOLID 

PCBS 
PCB-1016 
PC&1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

ND ", ,380: 
ND 380 
ND .. .380 
ND 380 

. -ND' “380 . 
I ND ; .i;; -380 " 

:, 3100. .:; ,:'38&: 
. . .+ 

Results and reporting limits have been adjusted for dru wei@. ; 
// 

Extractable Petroleum Hydrocarbons ; h. _, . . 
TPH (Extractables) 6900 340 ’ 

Results a-d reportinp limits have baon adjurtad for dry uoi#It. 

Inorganic Analysis 
Total Recoverable 

Petroleum Hydrocarbons 
Total Residue as 

Percent Solids 

: 
11000 950 

87.0 0.10 

lbsulx8 snd reporting limitr have been edjueted,tor dry wi*z. 
_I 

wkl SW846 80862 
ww SW846 8082 
wm3 SW846 8082 
Wkg sw846 8082 
w/W ' SW846 8082 
ug/kg-' ', SW%6 8082 
w/kg SW846 8082 

w/kg SW846 8015B , 

w/kg MCAWW 4lH.J 

'x MCAWW 1610.3 MOD 

c 



APPENDIX C 

SITE 33 

C.l CONFIRMATORY SAMPLING DATA SET 

C.2 SOIL SAMPLE LOG SHEETS 



,f- 

P 
C.l CONFIRMATORY SAMPLING DATA SET 



Data Qualifiers 

The following analytical data include data qualifiers that were added by the laboratory following sample 
analysis. The qualifiers can be interpreted as follows: 

. u - indicates that the chemical was not detected at the numerical detection limit (quantitation limit) 
noted. 

. UJ - indicates that the chemical was not detected. However, the detection limit (quantitatioin limit) is 
considered estimated based on noncompliances encountered during laboratory analysis. The 
associated numerical detection limit is regarded as inaccurate or imprecise. 

l 4 - indicates that the chemical was detected. However, the associated numerical result is not a 
precise representation of the amount that is actually present in the sample. The laboratory result is 
considered to be an estimate. 

l B - indicates that the chemical was detected but that the result is considered to be a false positive as 
a consequence of laboratory blank contamination. 

l JB - indicates that the chemical was detected but the result is considered a false positive as a 
consequence of laboratory blank contamination. In addition, the detection limit is considered 
estimated based on noncompliances encountered during laboratory analysis. 



SITE 33 - BUILDING 25, PLATING SHOP EQUALIZATION TANK 
SUMMARY OF ANALYTICAL RESULTS FOR SOIL 

THE FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 3 

SAMPLE I.D.: 0033-SB-OI-ZO(BENEATH) 0033-SB-02-08(OUTLET) 
SAMPLE DATE: 07/08199 07/09/99 
VALIDATION STATUS: I UNVALIDATED UNVALIDATED 
VOLATILES (pglkg) 

1 ,l ,I -TRICHLOROETHANE 12 u I 11 u 
1 ,I ,2,2-TETRACHLOROETHANE 17 II 11 II 
1 ,I ,ZTRICHLOROETHANE 
1 ,I-DICHLOROETHANE 12 u 11 u 
I,1 -DICHLOROETHENE 12 u 11 u 
1,2-DICHLOROETHANE 12 u 11 u 
1.2-DICHLOROETHE”‘= ‘-t-n-r*’ ’ 17 II II II 

IL v  
I 

- 

12 u I 11 u I 

i :I-DICHLOROPROF. ._ 
2-BUTANONE 
2-HEXANONE 

4-METHYL-2-PENTANONE 
dmx-nhlr 

IL Y 
I 

. . - 

12 u I 11 u I 
T\“L I “I.L I 

,- - 
I 

. - 

RFN7FNF --. _--. .- ! 
12 u I 11 u I 

BROMODlCHLOROh”FT”*NF I 17 II I 11 IJ I ..L. I .s .I .w 
I 

.- - 
1 

- 

I 12 u I 11 u I BROMOFORM 
BROMOMETHANE 12 u 11 u 
CARBON DISULFIDE 12 u 11 u 
CARBON TETRACHLORIDE 12 u 11 u 
CH~-3Dn!aFN7FNF 17 II 11 II 

II \“YLI.LL,.L 
I 

I& w 
I 

. - 

>ROFTHANF I 12 u I 11 u CHLC. __-. ., .._- I 
CHLymF”R”” I 17 II I 11 II 

I 
,- - 

I 
- 

)ROMFTHANF 12 u I 11 u 1 

SEMIVOLATILES (jig/kg) 
1,2,4-TRICHLOROBENZE..- :NF I wn 11 --- - I 1 370 II I 
1 ,ZDICHLOROBENZENE 390 u ifi ; 
1,3-DICHLOROBENZENE 3913 II I 370 u 
1,4-DICHLOROBENZENE I -.- - 
2,2’-OXYBlS(l-CHLOROPROPANE) 390 u 370 u 
2,4,5TRICHLOROPHENOL cm 11 I snn 11 

2,4,6-TRICHLOROPHENOL JY” ” I J,” ” 
.” 

2,4-DICHLOR,. . .-..-m ‘nPHFNnl I 3an II --- - I I 370 11 -.- - I 

2,4-DIMETHYLPHENOL 390 u I 370 u 2,4-DINITROPHFNfIl .._....-. ..-._-- 
I 

950 u __. - 
I 

900 u I 

2,4-D,... . , \v s ..-..-e.- IINITRnTnl I IFNF I rmn II --- - I 1 37n II -.- - 
2,6-DINITROTOLUENE I 390 u I 370 u . .- ----..- 

I f3RfJNAPHTHAI FNF I 3nn II I 370 11 2-CH,,. .-. ., . . . . . . ., .__. __ 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
‘&NITROANII~INF 

--- - 
390 u ifi ii 
390 u 370 u 
390 u 370 u 
950 u 900 u ._. ..-.. .- 

-RnPHFNnl I 390 u 370 u 1 
1 IIT_ II 

YLPHENOL 



SITE 33 - BUILDING 2S;;PLATlNG SHOP EQUALIZATION TANK 
SUMMARY OF AbiALYTICAL RESULTS FOR SOIL 

THE FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 3 



SITE 33 - BUILDING 25, PLATING SHOP EQUALIZATION TANK 
SUMMARY OF ANALYTICAL RESULTS FOR SOIL 

THE FORMER NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 3 OF 3 

SAMPLE I.D.: 0033~SB-0%ZO(BENEATH) 0033SB-02-08(OUTLET) 
SAMPLE DATE: 07108199 07/09/99 

D I UNVALIDATED VALIDATION STATUS: UNVALIDATE- I 
ENDOSULFAN I 2.0 u 1.9 u 
ENDOSIII FAN II 3.9 u I 3.7 u ..____ -. . 

:NlW-Sl II FAN .$I II FATF I 39 II I 37 II I E ..-----. , . . ---. , ..- I -.- - I _.. - 
ENDRIN I 3.9 u I 

_ _- 
0.35 

I 

ENDRIN ALDEHYDE ..,. I. 3.3 ” I n-9 II J., ” I .-. .---. - - 
:Nl3RIN KFTnNF I 39 II I 3.7 u 

:LINDANE) I 2.0 u 1.9 u 
cCHLORDANE 2.0 u I 0.74 J I GAMMP. __ _--_ _-_ _- 

HEPTACHLOR 0.65 0.40 
HEPTACHLOR EPOXIDE 2.0 u 1.9 u 
METHOXYCHLOR 20 u 19 u 
T ‘OXAPHENE 

YICS (mglkg) 
n~uw114lJM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

200 u 190 u 

8450 14500 
0.50 u 0.47 u 

9.7 1.8 
51.9 69.4 
0.22 0.07 

0.05 u 16.0 
780 1370 

1 POTASSIUM I 388 I 3390 I 
SELENIUM 0.91 0.54 u 
SILVER 0.21 u 0.61 
SODIUM 185 99.5 
THALLIUM 1.4 u 1.6 
VANADIUM 29.8 31.6 
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C.2 SOIL SAMPLE LOG SHEETS 
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w SOIL & SEDIMENT SAMPLE LOG SI-iEET 

Pan0 ni I I 

Project Site Name: 
Project No.: 

1 Surface Soil 
Subsurface Soil 

-yb - -a A 

Sample ID NO.: ~~-Sjj-%?/-Zx& 
Sample LocatIon: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
1 Low Conccnwation 
0 High Concentratior~ 

BSERVATIONS I NOTES: 

, 1 
I I 
I ! 

(MAP: 

ucte 11 AppI~cab~r: 

MSlMSD ( “up? 



.C 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Sile Name: 
Project No.: 

0 Surface Soil 
3 Subsurface Soil 
fl Sediment 
fl Other: 

.fl M Sample Type: 

Sample 10 No.: &T3j’--5&~2.--0~~ 
Sample Locairon: 5723 
Sampted By: -AiL.- 
C.O.C. No.: 

Type of Sample: 
fl Low Concentration 
0 High Concentration - 

! 
BSERVATIONS I NOTES: 

:rcte tf Ao~ttcrbtc: 

HAP: 
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