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1 .O INTRODUCTION 

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

(CTO) 836 to Tetra Tech NUS, Incorporated (TtNUS) (formerly Brown & Root Environmental) under 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62467-94-D-0888. 

Under CT0 836, TtNUS is documenting the completion of a removal action at Site 28, the Building T-14 

Scrapyard, and Site 47, the Building 90 Drainage, at the former Naval Surface Warfare Center (NSWC) 

White Oak, located in Silver Spring, Maryland. 

The work is part of the Navy’s Installation Restoration Program (IRP), which is designed to identify 

contamination at Navy and Marine Corps facilities resulting from past operations and to institute. 

corrective measures, as needed. The Navy, as part of the NSWC White Oak Base Realignment and 

Closure (BRAC) Clean-Up Team (BCT), determined that a time-critical removal action at Sites 28 and 47 

was appropriate under the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA). An Engineering Evaluation/Cost Analysis (EE/CA) was prepared for both sites in July 2001. 

An Action Memorandum was published in November 2001, and the removal action commenced in 

December of the same year. The removal action addresses the excavation and off-site disposal of 

contaminated soil and sediment. 

This Post-Removal Action Report discusses the site history and remedial action associated with Sites 28 

and 47 and the verification sampling activities that occurred in support of the removal action. Detailed 

discussions regarding soil and sediment excavation, erosion/sediment control, site clearing, 

transportation and off-site disposal of nonhazardous material, and site restoration are not provided in this 

document. The Remedial Action Contractor (RAC), Shaw Environmental and Infrastructure, is preparing 

the Removal Action Report, which will contain information about the removal action activities themselves. 

Until that repot-t is complete, however, a more complete document reference is unavailable. 

The verification sampling activities were performed in conjunction with procedures set forth in the 

correspondence between TtNUS and Walter Legg, of EFACHES (TtNUS, 2002) (Appendix A), and the 

Master Work Plans for the former NSWC-White Oak (Brown & Root Environmental, 1998). 

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 mites north of Washington, D.C., adjacent to New Hampshire Avenue in 

Silver Spring, 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 
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property is the U.S. Army’s Adetphi 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 US. Army. Figure 1-2 identifies the locations of Sites 28 and 47. 

:-\, 

1.2 SITE DESCRIPTION 

1.2.1 Site 28 - Building T-14 Scrapvard 

1.2.1 .I Site Location and History 

Site 28, the Building T-14 Scrapyard, is located in the central portion of the former NSWC-White Oak, 

south of Bowditch Road, and was used between 1967 and 1975 to store transformers. The site is a 

fenced area measuring 150 feet by 200 feet. The removal action at Site 28 was undertaken to address 

soil at Site 28 so that it no longer poses a human health risk to future land users. The site layout is 

provided in Figure 1-3. 

The site was identified as an IR site by the Navy as part of its Installation Restoration Program and as a 

Solid Waste Management Unit (SWMU) by the Unites States Environmental Protection Agency (EPA) 

during the Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) in 1990 

(Kearney/Centaur, 1990). The site was used between 1967 and 1975 to store transformers directly on 

the hard-packed gravel surface. The transformers were stored in a 20-foot by 40-foot area, the exact 

.tocation of which is unknown. Some areas of the site are currently covered with concrete. 

1.2.1.2 Previous Investigations 

Site 28 was previously investigated during the RFA, the site screening (SS), an investigation in 1999 to 

support an EE/CA, and two additional investigations conducted in 2000. The RFA performed in 1990 

found no physical evidence of releases at the site and no documented releases in the file material 

(Kearney/Centaur Division, 1990). 

The SS was performed in October 1997. The objectives of the investigation at Site 28 were to 

characterize subsurface conditions within the gravel portion of the scrapyard and in areas downgradient 

of the concrete portions of the scrapyard (TtNUS, 1998). The investigation included surface and 

subsurface soil sampling. Six surface soil samples were collected from Site 28 at depths between 0 and 

2 feet. The surface soil samples were collected from the same locations as six of the subsurface soil 

samples. Three samples were collected beyond the fence tine to address the potential for contaminant 

migration from the concrete pad in the eastern end of the scrapyard. The surface soil samples were 

analyzed for Target Compound List (TCL) volatile organic compounds (VOCs), TCL semivolatile organic 
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compounds (SVOCs), Target Analyte List (TAL) metals plus cyanide, and TCL pesticides/polychlorinated 

biphenyls (PCBs). 

Twelve subsurface soil samples were collected from nine soil borings at Site 28 as part of the SS to 

evaluate the vertical extent of contamination. Due to the coarse, gravelly nature of the soil at Site 28, a 

3-inch split spoon was used in place of a hand auger to collect the subsurface soil samples. At three 

locations, samples were collected at 2-foot and 4-foot depths by boring through the existing concrete. 

One sample was collected from each of the remaining boring locations. Subsurface soil samples were 

analyzed for TCL VOCs, TCL SVOCs, TAL metals plus cyanide, and TCL pesticides/PCBs. 

In April 1999, TtNUS performed fieldwork in support of the EE/CA. Nineteen surface soil samples were 

collected to characterize and delineate PCB and SVOC contamination previously identified at the site. 

Fourteen surface soil samples were analyzed for TCL PCBs and five surface soil samples were analyzed 

for TCL SVOCs. Fourteen shallow subsurface soil samples were collected between 2 and 4 feet bgs and 

analyzed for TCL PCBs. These samples were collected in the same locations as the surface soil samples 

that were collected for PCB analysis. 

\ In May 2000, TtNUS collected additional surface soil samples at Site 28 to further define the extent of 

PCB contamination. These nine samples and one duplicate sample were collected from a depth of 0 to 

6 inches and analyzed for PCBs and TOC. 

In August 2000, TtNUS collected additional surface soil samples at Site 28 in support of the basewide 

ecological risk assessment (ERA) and to aid in further delineation of the extent of PCB contamination at 

the site. The samples were collected between 0 and 6 inches. 

1.2.2 Site 47 - Buildina 90 Drainaae 

1.2.2.1 Site Location and History 

Site 47, Building 90 Drainage, is located along Bowditch Road in the central-eastern portion of the former 

NSWC-White Oak. Included in Site 47 is an unnamed tributary to Paint Branch, which originates behind 

Building 90. The Paint Branch tributary traverses approximately 2,200 feet to the northeast, eventually 

joining with a stream from Site 2, Apple Orchard Landfill. The removal action at Site 47 was undertaken 

to address PCB-contaminated soil and sediment so that it no longer poses a human health or ecological 

risk. The site layout is shown on Figure 1-4. 

Site 47 was initially part of Site 11 (Industrial Wastewater Disposal 100 Area). Previous sampling 

activities completed at Site 11 indicated that PCB contamination along the stream behind Building 90 was 
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of concern (TtNUS, 2000b). Following the initial investigation, follow-up sampling in spring 2000 identified 

additional PCB contamination within the drainageway, extending downstream approximately 2,000 feet. 

The source of this contamination is associated with a transformer previously located on the southeastern 

corner of Building 90. A fire at the transformer is believed to have been the source of the release of 

PCBs east of Building 90 that migrated into the drainage channel east of the building. In order to 

characterize the extent and depth of contamination in the area, additional sampling was performed in 

November 2000 (TtNUS, 2001 b). 

-\ 

1.2.2.2 Previous Investigations 

Two sediment samples were collected in January 1999 from the tributary near Building 90 during the 

RCRA facility investigation (RFI) for Site 11 and analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL 

metals plus cyanide, explosives, total organic carbon (TOC), and grain size. Total PCB concentrations in 

the samples were greater than the EPA Region 3 industrial risk-based concentration (RBC) of 2.9 mg/kg. 

Therefore, additional investigations were proposed to focus on the delineation of PCB contamination in 

the drainage ditch near Building 90. 

Based on the PCB results collected in the drainage ditch in 1999, 10 sediment samples were collected in 

May 2000 to further characterize the PCB contamination in the sediment from the tributary. These 

samples were collected from a maximum depth of 3 inches within the drainage ditch and were analyzed 

for PCBs and TOC. 

Site 47 was again investigated, in November 2000, to ,determine the source area and extent of PCB 

contamination located along the drainage ditch north of Building 90. Soil and sediment samples collected 

during the investigation were analyzed for PCBs via EPA Method SW-846 8082. The investigation 

included the collection of two surface soil samples adjacent to the parking lot near the Building 90 

transformer basement. In addition, a sediment sample and duplicate were collected from the drop inlet 

along the storm drain in the Building 90 parking lot. These samples were taken in an attempt to find the 

source of PCB contamination at Site 47. 

Thirteen sediment samples were analyzed along the stream located north of Building 90. The purpose of 

this sampling was to characterize the depth and extent of contamination in the stream. Samples were 

collected at 200-foot intervals along the stream and provided to a fixed-based laboratory for PCB 

analysis. 

In addition, seven surface soil samples were collected from along the banks of Site 47 to address the 

presence of PCB contamination beyond the stream banks that may have resulted from past storm events 
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when the bank-full flow was exceeded. The surface soil samples were collected from a depth of 0 to 

6 inches from areas of Site 47 that had a broad floodplain and were not deeply incised. 

1.3 REPORT FORMAT 

Section ‘1 .O of this report contains this introduction and site history. Section 2.0 presents the removal 

action objectives and discussions of the verification sampling activities performed at each site. An 

evaluation of the post-excavation soil concentrations and the risk from any remaining contaminants are 

presented and discussed in Section 3.0. 
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2.0 SUMMARY OF REMOVAL ACTION 

2.1 REMOVAL ACTION OBJECTIVES 

The EE/CA identified objectives for the time-critical removal actions at Site 28 and Site 47 to mitigate risk 

related to the contaminated soil and sediment at the sites. 

The objectives for Site 28 were as follows: 

l Remediate soil so that it no longer poses a human health risk to future land users. 

l Limit the soil’s potential to act as a source for surface water contamination. 

At Site 47, the EE/CA identified the following objectives for the removal action: 

. 

. 

. 

Remediate sediment present in the catch basin and storm sewer behind Building 90 so that it no 

longer poses a human health risk to future land users, 

Remediate contaminated sediment. and soil within the drainage channel and along the channel 

embankments from the storm sewer outlet so that it no longer poses a human health risk to future 

land users. 

Limit the soil and sediment’s potential to migrate along the drainage channel. 

EPA Region 3 residential RBCs were used to evaluate the sites; however, at Sites 28 and 47, PCB 

concentrations greater than 1 mg/kg (Toxic Substances Control Act and 40 CFR 761 clean-up goal for 

“high occupancy areas”) were used to delineate the areas requiring remediation. The residential RBCs 

were used in the site characterization and risk evaluation as they are more conservative than the 

industrial criteria and more protective of human health. The property consisting of Sites 28 and 47 was 

transferred within the Federal government for commercial/industrial use for the foreseeable future. In 

addition, the basewide risk-based levels that were developed for the ecological COPCs in the Basewide 

Ecological Risk Assessment (BERA) (TtNUS, 2001a) were also used to evaluate the limits of 

contamination. 

Site-specific Preliminary Remediation Goals (PRGs) were identified prior to removal action 

implementation, using a combination of EPA Region 3 residential RBCs and base-wide ecological risk- 

based levels. PRGs are chemical-specific concentration goals that dictate clean-up standards that must 

be met by a remedial action in order to be protective of human health and the environment. 
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Three alternatives were evaluated for Sites 28 and 47 based on effectiveness, implementability, and cost 

considerations. The recommended action for both sites included excavation and off-site disposal of 

contaminated soil and sediment. 

2.2 REMOVAL ACTION IMPLEMENTATION 

The Naval Facilities Engineering Command Atlantic Division RAC began the removal action in December 

2001 and completed it in May 2002. Excavation of contaminated soil and sediment was completed in 

April 2002, and off-site disposal and site restoration were completed in May 2002. An estimated total of 

11,000 tons of soil and sediment were excavated and disposed off site. Of the total, approximately 

4,400 tons were removed from Site 28, and approximately 6,600 tons were removed from Site 47. 

2.3 VERFICATION SAMPLING AND ANALYSIS 

2.3.1 Analytical Parameters 

Based on historic sampling data and the recommendations of the BCT, verification soil and sediment 

samples from Sites 28 and 47 were analyzed for SW846 8082 PCBs, while 2 soil samples at Site 28 

(28SSOlO and 28-SSOl I ) were also analyzed for TCL SVOCs. ,X---.. 

2.3.2 Preliminarv Data Screeninq 

During the excavation of contaminated soil and sediment, verification sampling was performed. The 

sampling was performed in accordance with the work plan approved by the BCT. Following data 

collection, the sampling results were compared to the PRGs and EPA Region 3 RBCs to determine if the 

excavation activities were sufficiently complete. The sampling results are presented on Tables 2-l 

through 2-4. 

Based, on this data screening, decisions were made to continue excavation of soil and sediment in select 

areas of both Site 28 and Site 47. Following the additional excavation, samples were collected in the 

vicinity of the original sampling location for the parameters that exceeded the screening criterion. 

2.3.3 Sample Collection 

The frequency of the collection of verification samples at each site was established in the sampling and 

analysis plan (SAP) letter (TtNUS, 2002). Refer to the SAP letter, provided in Appendix A, for additional 

information regarding these sampling procedures. 
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Each collected sample was assigned a unique tracking nutiber. This alphanumeric code identified the 

site (28 or 47), sample medium (SS - sutface soil, SD - sediment), and sample number. 

2.3.3.1 Site 28 

At Site 28, 27 samples were collected from 26 sampling locations during the course of the removal action. 

Nine of these samples were bias samples collected prior to the initiation of the removal action to further 

define the limits of contaminated soil. These samples were collected on February 15, 2002 and were 

identified as 28-SS-001 through 28-SS-009. Refer to Figure I-3 for their approximate location. 

During the removal action, 18 post-removal action soil samples were collected from 17 locations to verify 

the removal of contaminated soil. The samples were identified as 28-SS-010 through 28-SS-026. At all 

sampling locations, the samples were analyzed for PCBs. At 2 locations (28~SS-010 and 28-SSOl l) the 

samples were also analyzed for TCL SVOCs. Post-excavation sampling was performed on two 

occasions (April 4, 2002 and April 25, 2002). Analytical data for the soil samples collected at Site 28 are 

summarized in Table 2-i. Sample log sheets are provided in’Appendix B. Data validation letters and the 

complete data set are provided in Appendix C. 

2.3.3.2 Site 47 Source Area 

The removal action commenced at the transformer pad, located on the southeastern corner of Building 

90. At this location, contaminated soil was excavated, and 15 soil samples were collected from 14 

locations (samples 47-001 through 47-014). Refer to Figure 1-4 for the approximate location of the 

verification samples. The results of the verification sampling are provided in Table 2-2. 

2.3.3.3 Site 47 Sediment 

The removal action activities at Site 47 included the excavation and off-site disposal of contaminated 

sediment to mitigate potential risks to human health and ecological receptors. Prior investigations 

identified PCB-contaminated sediment along the length of the unnamed tributary east of Building 90, from 

its origin to the northern base property line. Excavation of the contaminated sediment advanced from 

upstream to downstream to minimize the migration of sediment from contaminated areas to excavated 

areas. 

Sediment excavation was pet-formed in the Building 90 drainage along a length of approximately 

2,200 feet. To verify the removal of contaminate sediment, 20 post-removal action sediment samples 

were taken from 11 locations. The approximate locations of the soil and sediment samples along the 

tributary are provided on Figure l-4. Table 2-3 summarizes the analytical data for sediment. Sample log 
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sheets and field data are provided in Appendix B. Data validation letters and the complete data set are f---T 
provided in Appendix C. 

During the removal action, the tributary was divided into sections 200 feet in length and a verification 

sample was randomly collected within each. If verification sampling did not confirm the removal of PCBs 

to a concentration less than the PRG (1 mg/kg total PCBs), the excavation continued along the length of 

the 200-foot section. Following the additional excavation, another sample was collected randomly within 

the 200-foot section and analyzed for PCBs.. This process was repeated until the analyses confirmed the 

removal of contamination or bedrock was encountered. In accordance with the verification sampling plan, 

no additional sampling was performed when the excavation reached bedrock. 

Sediment sampling locations were identified in the field by the sampling station, which was the distance 

(measured in feet) from the culvert at the upstream end of the tributary. The sampling stations were 

approximated in the field and were not surveyed. Sediment sampling was performed on four occasions at 

the site (January 21, February 6, February 19, and February 28, 2002) following notification that the 

excavation was believed to be complete. Where total PCB concentrations were found to exceed 1 mg/kg, 

additional excavation was performed and additional verification samples were collected. A summary of 

the activities at and around selected sampling stations is provided below. 

Station 125 to 175 - The initial verification sampling was performed on January 21, 2002 (47-SD015); 

and a total PCB concentration of 170 mg/kg was reported. As a result of the elevated concentration, 

samples 47-SDO19, 47-SD020 and 47-SD021 were collected to more narrowly delineate the area of 

contaminated sediment within this section of the tributary before any additional excavation was 

performed. However, as the total PCB concentrations in samples 47-SD019, 47-SD020, and 47-SD021 -* 
also exceeded the PRG, they were not used to delineate the sediment contamination. Additional 

sediment excavation was then performed along the entire section of the stream and a second verification 

sample (47-SD037) was randomly collected on February 19, 2002 (at station 175). Because the result for 

47-SD037 exceeded the PRG for total PCBs, additional sediment was excavated and a third verification 

sample (47-SD046) was collected on February 28, 2002 (at station 170). Because the analytical data 

continued to indicate total PCB concentrations in excess of 1 mg/kg, the excavation of sediment in this 

area was advanced until bedrock was encountered. In accordance with the verification sampling plan, no 

additional verification sampling was performed when the excavation reached bedrock. 

Station 925 - Verification sample 47-SD022 was collected at station 925 on February 6, 2002 to confirm 

the removal of contaminated sediment. Upon review of the analytical data, additional excavation was 

performed and advanced until bedrock was reached in this area. 
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Station 1050-l 100 - Verification sample 47SD023 was collected at station 1050 on February 6, 2002, 

and additional excavation and sampling occurred on February 19 (47-SD038) and February 28, 2002 

(47-SD043). Following the third sampling event in this area, sediment excavation continued until bedrock 

was encountered, thereby removing all contaminated sediment in this area. 

Station 12251250 - Verification sample 47-SD024 was collected at station 1225 on February 6, 2002, 

with additional excavation and sampling on February 19 (47-SD039) and February 28, 2002 (47-SD042 

and 47SD042D). Following the third sampling event in this area, sediment excavation continued until 

bedrock was encountered, thereby removing all contaminated sediment in this area. 

Station 2175 - Verification sample 47-SD045 was collected at station 2175 on February 28, 2002 to 

confirm the removal of contaminated sediment. Upon review of the analytic& data, additional excavation 

was performed and advanced until bedrock was reached in this area. 

At five of the remaining six sampling locations (stations 375, 765, 1525, 1775, and 1950), the analytical 

data confirmed the removal of sediment: total PC6 concentrations were reported to be less than 1 mg/kg. 

At station 550 (sample 47-SD017), the initial verification result was reported at 0.970 ug/kg, but later 

revised to 1.2 mg/kg following data validation. 

2.3.3.4 Site 47 Soil 

The removal action activities at Site 47 included the excavation and off-site disposal of contaminated soil 

from the floodplain of the unnamed tributary to mitigate potential risks to human health and ecological 

receptors. Prior investigations identified PCB-contaminated soil within the floodplain from the origin of the 

tributary to a point approximately 1,500 feet downstream. 

During the removal action, 12 areas were identified along the floodplain were sediment was deposited. 

These areas were identified with the letters A through L (excluding J). Thirteen verification samples were 

collected on three occasions (February 6, February 16, and February 28, 2002) from these excavation 

areas following the excavation of contaminated soil. At two locations (Areas D and L), additional 

excavation and sampling were required to confirm the removal of contaminated soil. Following the 

excavation in these areas, all soil sampling results were reported at concentrations less than 

0.350 mg/kg. 
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2.4 SITE RESTORATION f----i 

Following completion of excavation and verification sampling, both sites were restored by the RAC. 

Restoration included soil backfill and seeding at Site 28 and the restoration of Site 47 in accordance with 

the restoration plan approved by the BCT (refer to Appendix D). 
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VERIFICATION SAMPLING DATA 
SITE 28 SOIL 

NSWC WHITE OAK 
SILVER SPRING, MARYLAND 
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All results reported in ug/Kg. 
NA - Not analyzed 
U - The analyte was not detected at the reporting limit shown. 
J - Estimated value. 
B - Compound detected in blank. 
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TABLE 2-1 

VERIFICATION SAMPLING DATA 
SITE 28 SOIL 

NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 3 OF 3 

aroclor-1248 37 u 37 u 40 u 41 u 40 u 
aroclor-1254 37 u 37 u 40 u 41 u 40 u 
aroclar-1260 37 Ll 37 u 40 u 41 u 40 u 

svocs I I I I 
bis(2-Ethylhexyl)phthalate NA 1. NA 1 NA 1 NA 1 NA 

All results reported in ug/Kg. 
NA - Not analyzed 
U - The analyte was not detected at the reporting limit shown. 
J - Estimated value. 
B - Compound detected in blank. 
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TABLE 2-2 
Q 

SOURCE AREA VERIFICATION SAMPLING DATA 
SITE 47 SOIL 

I’ NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

All results reported in ug/Kg. 
O U - The analyte was not detected at the reporting limit shown. 
d J - Estimated value. 
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TABLE 2-3 

VERIFICATION SAMPLING DATA 
SITE 47 SEDIMENT 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 1 OF 3 

PCBs 
aroclor-1016 

47-SD015 
sta 125 

l/21/2002 

47-SD019 

21612002 

47-SD020 47-SD021 47-SD037 47-SD046 47-SD016 47-SD017 47-SD018 
sta 175 sta 170 sta 375 sta 550 sta 765 

2/6/2002 2/6/2002 2/l 912002 2/28/2002 l/21/2002 l/21/2002 l/21/2002 
! 4,900 u 1 4,200 U 1 13ou 1 130u 1 340 u 1 210u 1 42U 1 46U 1 41 u 

aroclor-1221 4,900 u 4,200 U 130 u 130 u 340 u 210 u 42 U 46 U 41 u 
aroclor-1232 4,900 u 4,200 U 130 u 130 u 340 u 210 u 42 U 46 U 41 u 
aroclor-1242 4,900 u 4,200 U 130 u 130 u 340 u 210 u 42 U 46 U 41 u 
aroclor-1248 4,900 u 4,200 U 130 u 130 u 340 u 210 u 42 U 46 U 41 u 
aroclor-1254 I 4,! 300 u 1 4,200 U 1 13ou 1 130u 1 340 u 1 210u 1 42U 1 46U 1 

aroclor-1260 1 170,000 I 200,000 I 
4lU 1 

4,900 1 3,000 1 5,500 1 3,200 1 240 1 1,200 1 74 I 

0 
8 All results in ug/Kg. 
8 U - the analyte was not detected at the reporting limit shown. 
8 



TABLE 2-3 

VERIFICATION SAMPLING DATA 
SITE 47 SEDIMENT 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 2 OF 3 

PCBs 
aroclor-I 016 

aroclor-1242 
aroclor-1248 
aroclor-1254 

47-SD022 47-SD023 1 47-SD038 1 47-SD043 1 47-SD024 47-SD039 1 47-SD042 47-SD042D 1 47-SD040 1 47-SD041 
sta 925 sta 1050 sta 1075 sta 1100 sta 1225 sta 1245 sta 1250 sta 1250 sta 1525 sta 1775 

2/6/2002 2l612002 2/28/2002 2/l Q/2002 2/28/2002 2i2812002 
130 u 140 u 2.400 U 390 u 530 u 510 u 

390 u 530 u 510 u 
39c 

aroclor-1221 I 130u 1 140 u 
aroclor-1232 130u I 140 u 

I 320 U 
320 U 

2,400 U 1 120 u 
2.400 U I 120 u )U 530 u 510 u 31 u 35 u 

! 130u I 140 u 1 320 U 2j400 U 120 u 390 u 530 u 510 u 31 u 35 u 

! 130u I 140 u I 32( 3U 2,400 U 120 u 390 u 530 u 510 u 31 u 35 u 
I 130u I 140 u I 320 U 2,400 U 120 u 390 u 530 u 510 u 31 u 35 u 

aroclor-1260 1 11,000 1 22,000 1 5,800 1 39,000 1 5,000 1 7,400 1 8,600 1 7,500 1 910 1 35 u 1 

2 All results in ug/Kg. 
g U - the analyte was not detected at the reporting limit shown. 
W 0, 



TABLE 2-3 

VERIFICATION SAMPLING DATA 
SITE 47 SEDIMENT 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 3 OF 3 

1 47-SD044 1 47-SD045 

8 All results in ug/Kg. 
8 U - the analyte was not detected at the reporting limit shown. 
8 
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TABLE 2-4 

VERIFICATION SAMPLING DATA 
SITE 47 SOIL 

Nf+WC WHITE OAK 
SILVER SPRING, ~~ARYLAND 

PAGE 1 OF 2 

7 All results in ug/Kg. 
i U - The analyte was not detected at the reporting limit shown. 

m 



TABLE 2-4 

VERIFICATION SAMPLING DATA 
SITE 47 SOIL 

NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 2 OF 2 
. 

47-38032 47-SS033 47-55047 47-SS034 47-sso35 
PCBs 2/l 612002 2l16/2002 2/28/2002 2/l 612002 2/l 612002 

aroclor-1016 41 u 43 u 43 u 46 U 36 U 
aroclor-1221 41 u 43 u 43 u 46 U 36 U 

I aroclor-I 232 I 41 ul 43 u I 43 u I 46 U 1 36Ui 
aroclor-1242 41 u 43 u 43 u 46 U 36 U 
aroclor-1248 41 u 43 u 43 u 46 U 36 U 
aroclor-1254 41 u 43 u 43 u 46 U 36 U 
aroclor-1260 340 4,100 43 u 130 160 

0 
8 All results in ug/Kg. 
o U - The analyte was not detected at the reporting limit shown. 
8 m 
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3.0 POST-REMOVAL RISK ANALYSIS 

3.1 OVERVIEW 

This section presents the results of the human health risk evaluation (HHRE) for post-removal surface soil 

and sediment conditions at Sites 28 and 47. In this evaluation, post-removal analytical data for Sites 28 

and 47 are compared to screening levels [based on EPA Region 3 RBCs for residential and industrial soil 

ingestion (EPA, 2001)] in order to select a list of potential contaminants of concern (PCOCs) for the site. 

The post-removal data used in this evaluation completely replace the soil and sediment data used in the 

EE/CA for Sites 28 and 47 at NSWC White Oak. The post-removal data represent soil and sediment left 

in place after the removal action at the site. 

The selection of PCOCs is a qualitative screening process to limit the number of chemicals to those site- 

related constituents that dominate overall potential risks. In this evaluation, a chemical isselected as a 

PCOC if the maximum detected concentration exceeds the PCOC screening level and the chemical is 

determined to be present at concentrations above background. The PCOC screening levels are based on 

EPA Region 3 RBCs (EPA, 2002) for residential and industrial land use and correspond to a systemic 

Hazard Quotient of 0.1 (for noncarcinogens) or a lifetime cancer risk of 1 x 10T6 (for carcinogens). The 

Region 3 RBCs were developed using protective default exposure scenarios suggested by EPA 

(EPA, 1991) and the most currently available reference doses and cancer slope factors. Specifically, the 

residential exposure scenario assumes that child and adult residents are exposed to the soil.only by 

ingestion 350 days per year for 30 years (6 years as a child and 24 years as an adult). Children are 

assumed to ingest 200 milligrams (mg) of soil per day, and adults are assumed to ingest 100 mg per day. 

Future commercial or industrial workers are assumed to ingest 100 mg of soil per day, 250 days per year 

for 25 years. Note that maximum sediment concentrations are also compared to the soil screening levels. 

This is conservative because it is unlikely that exposure to sediment would occur at the same rate as soil 

exposures. 

3.2 SITE 28 

A total of 26 samples were collected at Site 28 to verify the removal of contaminated soil. Samples 

28-SSOOI through 28-SSOO9 were biased samples collected to confirm the limits of the excavation prior 

to the initiation of the removal action. At eight of the nine biased sampling locations, the total PCB 

concentration was less than the PRG for the removal action (1 mg/kg). At the location of the exceedance 

(28-SSOO5), soil excavation was performed and confirmed through the collection of a nearby verification 

sample (28-SS023). As total PCB concentrations decreased significantly a short distance from known 

“hot-spots” (as evidenced by samples 28-SSOOI , 28-SSO02, 28-SSO03, and 28-SSOO4), the likelihood of 
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elevated PCB concentrations existing south of sample 28SSOO5 is believed to minimal. Therefore, 25 

soil samples comprise the post-removal data set for use in the post-removal risk evaluation. These data 

are summarized in Table 3-l. 

,r- : 

3.2.1 Human Health Risk Evaluation 

Aroclor 1248 (in samples 28-SS014 and 28-SSOl4D) and Aroclor 1260 (in samples 28-SSOOi, 

28-SSO02, 28-SSO03, 28-SSO04, 28-SSOO9, and 28-SSO13) were the only chemicals detected in 

verification samples at concentrations that exceeded the EPA Region 3 residential RBC of 320 ug/kg. 

Aroclor 1260 was not detected at a concentration in excess of the PRG for soils at Site 28 (1 mg/kg). The 

exposure concentrations for Aroclor 1248 and Aroclor 1260, represented by the 95% upper confidence 

level of the mean (UCL) of the verification samples, were 38 ug/kg and 234 ug/kg, respectively, both less 

than the residential RBC. 

Risks were calculated to evaluate exposure to soil through incidental ingestion and dermal contact for 

adult and child residents, the full-time worker, and the future construction worker, based on post-removal 

conditions. Exposure assumptions for all receptors and pathways are consistent with those used at other 

sites at the former NSWC White Oak. These exposure assumptions were defined in the Work Plan for 
RCRA Facility hvestigation and Corrective Measures Study (TtNUS 1998). The risk for the resident is 

1.2 x 10e6, within EPA’s target risk range of 10e4 to lu6. The risks for the full-time worker and the future 

construction worker are 3.7 x 1 Oq7 and 3.4 x lo-*, respectively, both less than EPA’s target risk range. 

The risks are summarized in Table 3-2 and risk assessment tables are presented in Appendix E. 

--\, 

3.2.2 Ecological Risk Evaluation 

The BERA for NSWC-White Oak developed basewide soil and sediment risk-based levels for several 

chemicals (TtNUS, 2001 a) for use in scoping remedial actions. The risk-based soil levels were developed 

for total polynuclear aromatic hydrocarbons (PAHs) and total PCBs in each of the two soil types present 

at NSWC-White Oak (gneiss soils and sand and gravel soils). The rationale for the selection of the soil 

and sediment constituents is presented in the BERA work plan (TtNUS, 2000a). The work plan also 

presents alternate benchmarks for screening the chemicals that were not carried through the BERA and 

for which a risk-based soil or sediment level was not established. 

At Site 28, total PAH and PCB concentrations were not detected in soil samples at concentrations that 

exceeded the NSWC-White-Oak-specific risk-based levels for either contaminant group in the soil type 

present at the site (gneiss soil). Therefore, no adverse risk would be present for ecological receptors at 

Site 28 following the removal action. ,,---“-. 
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3.3 SITE 47 

Verification soil samples were collected from two areas at Site 47. At the source area, 14 samples were 

collected from the surface soil following the excavation and disposal of PCB-contaminated soil. Along the 

floodplain of the unnamed tributary at the site, 11 soil samples are available to characterize contaminant 

concentrations following the removal action. The results for samples 47-SS025 and 47-SS033 were 

replaced with a second verification sample following the additional excavation and disposal of 

contaminated soil from those areas. The soil data from Site 47 are ,summarized in Table 3-3. 

During the excavation of contaminated sediment at Site 47, verification samples were collected along the 

length of the unnamed tributary at 11 locations. At five of these locations, the excavation of sediment 

continued until bedrock was encountered and, in accordance with the verification sampling plan, no 

samples were collected at these locations. As a result, a total of six verification samples are available for 

stream sediments at the site for use in the post-removal risk analysis. The sediment data from Site 47 

are summarized in Table 3-4. 

3.3.1 Human Health Risk Evaluation 

Aroclor 1260 was detected in only two post-removal soil samples in excess of Region 3 residential RBC 

of 0.320 mg/kg (in samples 47-SSOl l and 47-SS032). No other PCBs were detected in the verification 

samples. However, Aroclor 1260 was not detected in the verification samples collected at the site at a 

concentration in excess of the PRG for soils (1 mg/kg). The exposure concentration for Aroclor 1260, 

represented by the UCL of the verification samples remaining following the excavation, was 0.143 mg/kg, 

less than the residential RBC. 

Risks were calculated to evaluate exposure to soil through incidental ingestion and dermal contact for 

adult and child residents, the full-time worker, and the future construction worker, based on post-removal 

conditions, as at Site 47. The risk for the resident is 6.5 x 1 OM7; the risk for the full-time worker is 1.9x tOe7; 

and the risk for the future construction worker is 1.8 x IO-‘. All risks are less than EPA’s target risk range. 

The risks are summarized in Table 3-2 and risk assessment tables are presented in Appendix E. 

Aroclor 1260 was detected in five of the six sediment samples remaining following completion of the 

removal action at Site 47, at concentrations that range from 0.074 to 1.2 mg/kg, with an average 

concentration of 0.504 mg/kg and a UCL concentration of 0.559 mg/kg. 

Risks were calculated to evaluate exposure to soil through incidental ingestion and dermal contact for 

adult and child residents! the full-time worker, and the future construction worker, based on post-removal 

conditions, as at Site 47. Although the medium is sediment, the exposure assessment was 

060204/P 3-3 CT0 0836 



REVISION 0 
SEPTEMBER 2002 

conservatively evaluated as if it was soil. The risk for the resident is 2.5 x 10T6, within EPA’s target risk 

range of 1 Oe4 to 1 OM6. The risks for the full-time worker and the future construction worker are 7.5 x 10e7 

and 7.0 x 10F8, respectively, both less than EPA’s target risk range. The risks are summarized in Table 

3-2 and risk assessment tables are presented in Appendix E. 

,f--- 

3.3.2 Ecoloaical Risk Evaluation 

At Site 47, total PCB concentrations were not detected in soil samples at doncentrations that exceeded 

the NSWC-White-Oak-specific risk-based levels for total PCBs (2.4 mg/kg) in the soii type present at the 

site (gneiss soil). Therefore, no adverse risk would be present for ecological receptors at Site 47 

following the removal action. In addition, the average PCBs concentration in the sediment remaining at 

the site is less than the ecological screening criteria for PCB in sediments at Site 47 (1 mg/kg). 

Therefore, no adverse risk to ecological receptors would be present as a result from exposure to site 

sediment remaining following the removal action. 

/ 
4 

i 
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TABLE3-1 

POST REMOVAL SURFACE SOIL DATA - SITE 28 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
PAGE 1 OF 3 

PCBS 28-SSOOl 28-SSO02 28-SSO03 28-SSO04 28-SSO06 28-SSO07 28-SSO08 28-SSO09 28-SSOI 0 28-SSOI 1 28-58012 28-SSO13 
aroclor-1248 24 22.5 23 25.5 22.5 24.5 25 22.5 19 18.5 20 18 
aroclor-1260 350 650 580 720 150 150 200 390 19 la.5 20 860 

v cn 

0 
3 Half of detection limit used for non-detect results. 
8 For duplicate samples, average of duplicates is used. 
8 UCL calculated using bootstrap-t procedure. 

All results reported in ug/Kg. 



TABLE 3-1 

POST REMOVAL SURFACE SOIL DATA - SITE 28 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
.PAGE2OF3 

PCBs 28-OSS14 AVG 28-SS015 28-SSOI 6 28-SSOI 7 28-SS018 28-SSO19 28-SSO20 28-SS021 28-SS022 28-88023 28-SS024 
aroclor-1248 375 22 20 20 20 19.5 18.5 20 18.5 18.5 20 
aroclor-I 260 270 67 20 230 110 19.5 18.5 20 18.5 18.5 20 

cl 
d Half of detection limit used for non-detect results. 
8 For duplicate samples, average of duplicates is used. 
g UCL calculated using bootstrap-t procedure. 

All results reported in ug/Kg. 

s 
!&I 
m2 fTl- cl 

d Half of detection limit used for non-detect results. 
aE 

8 For duplicate samples, average of duplicates is used. 
!sg 

g UCL calculated using bootstrap-t procedure. 80 

All results reported in ug/Kg. 
*. 
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TABLE 3-2 -\ 

CUMULATIVE RISK SUMMARY 
REASONABLE MAXIMUM EXPOSURE 

SITES 28 AND 47 
FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

Future Future 
Full-Time Construction Future Adult Future Child Resident 
Worker ‘Worker Resident Resident (Total) 

SITE 28 POST REMOVAL SOIL 
Incidental 1.9 x 1 o-7 2.6 X lO-8 2.6 X 1O-7 6.0 X IV7 8.6 x 1o-7 
Ingestion 
Dermal 1.8 X 1O-7 7.6 X lo-’ 1.4 x 1 o-7 2.3 X 1O-7 3.4x lO-7 
Exposure 
Total Risk 3.7 x 1o-7 3.4 x lo-* 4.0 x 10‘7 8.3 X 1O-7 1.2 x 1o-6 
SITE 47 POST REMOVAL SOIL 
Incidental 1 .o x 1 o-7 1.4 x lo-8 1.3x lG7 3.1 x lO-7 4.4 x 1 O-7 
Ingestion 
Dermal 9.2 x lo-8 4.0 x lo-g 7.5 x 10-* 1.2 x 1o-7 2.0 x lo-7 
Exposure 
Total Risk 1.9 x 1tY7 1.8 X 1O-8 2.1 x 1o-7 4.4 x 1o-7 6.5 X 1O-7 
SITE 47 POST REMOVAL SEDl.MENT 
Incidental 3.9 x 1 o-7 5.4 x lo-* 5.3 x 1o-7 1.2x1~6 1.7 x 1 o-6 ,+-. 

Ingestion 
Dermal 3.6 X 1 O-’ I.6 X lo-* 2.9 x lo-7 4.8 X lO-7 7.7 x 1o-7 
Exposure 
Total Risk 7.5 x 1o-7 7.0 x 1o-8 8.2 X lO-7 1.7x lo-” 2.5 x 10-6 
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TABLE 3-3 

POST REMOVAL SURFACE SOIL DATA - SITE 47 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
PAGE -I OF 3 

$ 
Half of detection limit used for non-detect results. 
For duplicate samples, average of duplicates is used. 

B 
UCL calculated using bootstrap-t procedure. 

8 All results reported in ug/Kg. 
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APPENDIX A 

POST-REMOVAL SAMPLING AND ANALYSIS PLAN CORRESPONDENCE 



0 It TETRA TECH NUS, INC. 
66 1 Andersen Drive s Pittsburgh, Pennsylvania 15220-2745 
(4 12) 92 l-7090 n FAX (412) 92 l-4040 n www.tetratech.com 

PITT-03-2-060 

March 29, 2002 

Project Number 4200 ’ 

Mr. Walter Legg 
Department of the Navy 
Engineering Field Activity Chesapeake 
Code 181 
Washington Navy Yard 
1314 Harwood Street, S.E 
Washington, D.C. 20374-5018 

Reference: Clean Contract No. N62472-90-D-1298 
Contract Task Order No. 0836 

Subject: Verification Sampling, Sites 28 and 47 
Former Naval Surface Warfare Center (NSWC) White Oak 
Silver Spring, Maryland 

Dear Walter, 

This letter describes the data collection methodology being used during the verification sampling at Sites 
28 and 47 at the former NSWC White Oak. The information presented herein was discussed at the 
NSWC White Oak BRAC Cleanup Team (BCT) conference call of December 18,200l and BCT meetings 
of January 17, 2002 and February 19, 2002. 

As proposed, following the excavation of contaminated soil and sediment at each site to the limits defined 
in the work plan and further defined through field screening, soil and sediment samples are collected. A 
description of the excavation, waste management, and screening methods are provided in the project 
work plans prepared by the RAC (IT Group, October 2001). Field screening to further define the limits of 
contaminant excavation is being performed by the RAC using PCB field test kits. PCB field test kits will 
also be used as an initial confirmation step to verify contaminant removal. Verification sampling is 
performed after notification from the RAC project manager that contaminated media has been removed. 

Verification sampling is being performed at Sites 28 and 47 to ensure the protection of human health and 
the environment. Soil excavation is being performed at Site 28 to mitigate polychlorinated biphenyl (PCB) 
and semivolatile organics (SVOC) contamination that may pose a potential risk to human and ecological 
receptors. Soil and sediment at Site 47 is being excavated to mitigate PCB contamination associated with 
potential risks to human health and ecological recptors. Verification sampling will be performed at both 
sites following removal of the contaminated media. 

A systematic random sampling pattern will be used for verification sampling in areas where the limits of 
contamination are known. In areas where the contamination is suspected to not be delineated, biased 
sampling will be used. Each approach is discussed below. 

In accordance with the guidelines provided in the EPA’s Methods for Evaluating the Affainment of Cleanup 
Standards, Volume 7: Soils and Solid Media (EPA, 1989), discrete soil samples will be collected at Site 28 
to verify the removal of site contaminants and the characterization of site risks. The samples will be 
collected randomly from equally sized sample grids established within the site. The sampling grids will 
measure 40 feet by 40 feet (1600 square feet [sf]). 



Biased sampling has been performed southwest and east of Work Area 4 of Site 28 to further define the 
limits of PCB contaminated soil. Refer to Figure 1 for the approximate sampling locations of the biased 
samples and the proposed spatial distribution of the random samples at Site 28. 

Systematic random sampling will also be performed at Site 47. Contaminated soil in the Site 47 
floodplain, as well as contaminated sediment within the ditch, from its origin near Building 90 to a point 
approximately 1000 feet downstream (corresponding to sample point 11 SD206), will be excavated and 
disposed off-site. Based upon prior stream cross sections measured during the completion of the Site 47 
EUCA, the average channel top width along this length is 25 feet. Assuming a floodplain width of 5 feet 
on both sides of the stream, the total excavation area along this length is 35,000 square feet. Using the 
same sample grid proposed for Site 28 (1600 sf), approximately 21 verification samples will be collected in 
this area. 

Samples downstream of location 11 SD206 will be collected from the stream channel approximately once 
every 200 feet, which corresponds to the proposed 1600 sf sampling frequency (with a length of 1200 feet 
and average channel top width of 8 feet). Refer to Site 47 Figures 2 through 5 for the delineation of the 
excavation limits of Site 47. 

The number of samples identified for collection in this plan is believed to be adequate to statistically 
demonstrate attainment of the Remedial Action Levels (RALs). Excavation of soil and sediment at Sites 
28 and 47 will ultimately result in estimated mean concentrations between 25 and 50 percent of the RALs. 
For a level of significance of 5 percent (probability of saying the site is clean when it is dirty) and a power 
of 80 percent (a 20 percent probability of saying the site is dirty when it is clean), between 11 and 20 
samples need to be collected, assuming a coefficient of variation of 1 .O (i.e., the mean is approximately 
equal to the standard deviation) (EPA, 1989). With excavation occurring and soil and sediment 
concentrations at verification locations expected to be below detection limits, the coefficient of variation 
may actually be less than one, corresponding with the need to collect fewer samples. Consequently, the 
plan to collect samples on every 1600 sf (17 samples at Site 28 and 21 samples at Site 47) is adequate to 
demonstrate attainment of the RALs. These assumptions, and ultimately the sample collection frequency, 
will be checked during the course of the verification sampling efforts through the use of the appropriate 
statistical analyses. 

Source area sampling has been performed upgradient of the drainage ditch to delineate residual PCB 
contamination. In this excavation area, biased sampling has been performed using the same sampling 
frequency (one per 1600 sf) to confirm the removal of PCB contaminated soil. 

RALs for chemicals of concern in soil and sediment are provided below along with the basis for these 
RALs. Any soil or sediment exceeding these RALs will be excavated and disposed off-site. 

Soil: 
Total PCBs 1 .O mg/kg (TSCA) 
Total polycyclic aromatic hydrocarbons (PARS) 470 mg/kg (BERA) 

Sediment: 
Total PCBs 1 .O mg/kg @ERA) 

Soil sampling operations will be conducted as described in Section 3.1 of the NSWC-White Oak Master 
FSP (B&R Environmental, 1998) and in accordance with TtNUS Standard Operating Procedure (SOP) 
SA-1.3. A stainless-steel or disposal hand trowel will be used to collect the soil sample from a depth of 0 
to 6 inches. All pertinent field data will be recorded on a sample log form and in the field logbook. Bottled 
soil samples will be placed in ice coolers after collection for shipment to the analytical laboratory. 



Samplers will be decontaminated between samples as necessary per Section 2.70.2 of the NSWC-White 
Oak Master FSP (B&R Environmental, 1998). 

Sediment sampling operations will be conducted as described in Section 3.1 of the NSWC-White Oak 
Master FSP (B&R Environmental, 1998) and in accordance with TtNUS SOP SA-1.2. Stainless-steel or 
disposal hand trowels will be used to collect grab samples from depositional or low-lying areas. 

Soil and sediment samples will be analyzed for target compound list (TCL) SVOCs (SOW OLM04.2) andlor 
EPA SW846 Method 8082 PCBs. For all analyses, nondetect results will reported down to the method 
reporting limits (typically 50 ug/kg for PCBs and 330 ug/kg for TCL SVOCs). Appropriate sample handling 
procedures, preservation, shipping, and documentation will be performed during sample collection. 
Sample documentation, packaging, and shipping are outlined in TtNUS SOP SA-6.1. The Master Quality 
Assurance Project Plan (QAPP) (B&R Environmental, 1998) discusses .details concerning sample 
containers, volume requirements, preservatives, allowable holding times, and analysis requested. A field 
duplicate sample will be collected once for every 10 samples collected and a matrix spike/matrix spike 
duplicate sample will be collected once for every 20 samples collected. 

All samples will be analyzed within 48 to 72 hours following collection. All data will be provided to the BCT 
for evaluation upon receipt. 

If verification sample results indicate that the remaining contaminant levels are unacceptable, as outlined 
above, additional soil or sediment meay be removed from each individual sampling area. At that point, 
another sampling event would occur to determine the new residual contamination level and the need for 
additional excavation. In the event of any resampling, the BCT will discuss the additional sampling to be 
performed. I 

Please feel free to contact me at (412) 921-7134 with any comments or questions regarding the 
information submitted. 

Very truly yours, 

Sc? $bit?.E?‘& 
Project Manager 

SAN/kf 
\ Enclosures 

c: Mr. Bruce Beach, USEPA Region III 
- Mr. Mark Callaghan, MDE 

Mr. Steven Richard, GSA 
Mr. Bob Ridgway, GSA/ldentix 
Mr. Scott MacEwen, CH2M Hill 
Mr. Phil Tully, IT/OHM 
Mr. John Trepanowski, TtNUS 
Project File - 4200 
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0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Paae 1 of 1 

G 
Di 
Ti 
M 
M 
Cl 

Di 

M 

Project Site Name: Site 28 Sample ID No.: cp~% =@@I caci 
Project No.: CT0 836 Sample Location: Site 28 

Sampled By: I?. Miley 
[Xl Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: /‘J High Concentration 

RAB SAMPLE DATA: 
ate: dl\s-/a?‘1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
me: i WY 
ethod: Stainless Steel Spoon 
onitor Reading (ppm): -- 

cfJ+“’ hi/--- ~yfipM:c h--cl 

OMPOSITE SAMPLE DATA: 

ate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ethod: 

M onitor Readings 

(F Iange in ppm): 

S AMPLE COLLECTION INFORMATION: 
Analysis 

PCBs 

0 

Ci ircie if Applicable: Signature(s): 
MS/MS0 Duplicate ID No.: 

-- -- 

Container Requirements 
l-4 02 Jar 

Collected Other 

MAP: 

See Large Map 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Dana 1 AC I yr_l_ 

Project Site Name: Site 28 Sample ID No.: @‘~8=@@(@@ 
Project No.: CT0 836 Sample Location: Site 28 ‘\. 

Sampled By: R. Miley 
[X] Surface Soil C.O.C. No.: 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[ QA Sample Type: [] High Concentration 

33AB SAMPLE DATA: 
late: A \ \ QY 

i,“a”Q 
Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: 
Aethod: Stainless Steel Spoon ()-&’ 
Monitor Reading (ppm): -- 

PgfF- &--)A& , (L.lewa 
i- 

:OMPOSITE SAMPLE DATA: 

Monitor Readings 

Range in ppm): 

See Large Map 
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Tetra Tech NUS, Inc. SOIL & SeblMeNT SAMPLE LOG SHEET 
Paae 1 of 1 --w---- -~ --- 

reject Site Name: Site 28 Sample ID No.: QQ-8 =cpcp3cac 
reject No.: CT0 836 Sample LOCatiOn: Site 28 

Sampled By: R. Miley 
[X] Surface Soil C.O.C. No.: 
n Subsurface Soil 
0 Sediment Type of Sample: 
[I Other: [X] Low Concentration 
.[] QA Sample Type: u High Concentration 

AB SAMPLE DATA: 
e: Cl/\S(GZ. Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

\ 
te: \ q-&L 
thod: Stainless Steel Spoon .(-;-cQ i ( Q0-i-K 

- 
/&.u-C~ cr LLtAt~ 

nitor Reading (ppm): -- PJ 
MPOSITE SAMPLE DATA: 

I I 
MPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

I I 

Container Requirements Collected Other 
l-4 02 Jar 

SERVATIONS / NOTES: MAP: 

SiE: t%--$&-f-wx, iLh-.c SC-.@+ 

czbG-d qpa 
See Large Map 

cle if Applicable: Signature(s): 
MWMSD Duplicate ID No.: 

- 



0 R Tetra Tech NUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Pana 1 nf 1 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
[I Sediment 
[] Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 

late: 3\\S\QF 
ime: I+- 
lethod: Stainless Steel Spoon 
lonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

Site 28 
CT0 836 

Depth 

W-b ‘( 

. .mJ.r-.-... _._ 

Sample ID No.: dr~8SSBO~ 
Sample Location: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
fl High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

See Large Map 
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0 R Tetra Tech NUS, Inc. Sk3~~~~;i$~~~,Ebli’vlENT SAMPLE LOG SHEET ,,. I,: ,,’ ‘d ‘~.: 
Dew.a i rrl 1 

Project Site Name: 
Project No.: 

[X] Surface Soil 
[] Subsurface Soil 
n Sediment 
[] Other: 
[] QA Sample Type: 

iRAB SAMPLE DATA: 

bate: &c1 ts (ci 2- 
‘ime: f Y3,7 
lethod: Stainless Steel Spoon 
lonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

Site 28 
CT0 836 

Depth Color 

Sample ID No.: ~%?%XP~~@T 
Sample Location: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

&c-t.lLy L-v---a 

nethod: 

iAMPLE COLLECTION INFORMATION: 

See Large Map 



Project Site Name: 
Project No.: 

[X] Surface Soil 
[ Subsurface Soil 
0 Sediment 
[‘j Other: 
[] QA Sample Type: 

Site 28 
CT0 836 

Sample ID No.: @a8 ss w & @% 
sample LOCatiOn: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
n High Concentration 

iRAB SAMPLE DATA: 
late: $I/ r’s/@ 2 
‘ima: 14 S 
Aethod: Stainless Steel Spoon 
Aonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

late: Time 

Depth 

Depth 

Color 

Color 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

Aethod: 

Aonitor Readings 

Range in ppm): 

0 7% Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-l- of -I- 

I I 

;AMPLE COLLECTION INFORMATION: 
Analysis 

PCBs 

I I 

1 Container Requirements Collected Other 
l-4ozJar 

I 

:ircle if Applicable: 

MWMSD Duplicate ID No.: 
- - 

See Large Map 
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0 R Tetra Tech NUS, Inc. SOIL. a SEDIMENT SAMPLE LOG SHEET :,‘!‘+ i ._ ,,: ., 
Pacml of -IL _-- -- 

Project Site Name: Site 28 Sample ID No.: @!!SS@P%%@‘~ 
Project No.: CT0 836 sample LOCatiOn: Site 28 

Sampled By: R. Miley 
[X] Surface Soil C.O.C. No.: 
0 Subsurface Soil 
1 Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 

bate: .a/ (5 \ GA Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: ( c% if 
lethod: Stainless Steel Spoon Q-6 
donitor Reading (ppm): -- %f lzi%n 

A-4-4, &-zy-~~ 

:OMPOSITE SAMPLE DATA: 

)ate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

nethod: 

Aonitor Readings 

Range in ppm): 

;AMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

Container Requirements 
l-4 oz Jar 

Collected Other 

MAP: 

See Large Map 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 
- - 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Dmns 1 n-d -I 

Project Site Name: 
Project No.: 

[X] Surface Soil 
[I Subsurface Soil 
1 Sediment 
1 Other: 
u QA Sample Type: 

iRAB SAMPLE DATA: 

bate: 2IlSWZ 
ime: ! ,yg-c;- 
lethod: Stainless Steel Spoon 
lonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

I ayr-.- “I -I- 

Site 28 Sample ID No.: Qm3 q?h?m 
CT0 836 Sample Location: Site 28 

Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

@-ii ii ~$g$-& j-Lt/wq 

lonitor Readings 

IAMPLE COLLECTION INFORMATION: 

See Large Map 

MS/MSD Duplicate ID No.: 
- - 



0 R Tetra Tech 

‘:f _ “! 
I,., 

,’ 

NUS, Inc. SOIL & SEDIMENT SAMPLE . ..‘I .” 
LOG SHEET 

Paae 1 nf 1 

Project Site Name: 
Project No.: 

[X] Surface Soil 
[] Subsurface Soil 
[] Sediment 
fl Other: 
[] QA Sample Type: 

iRAB SAMPLE DATA: 
)ate: GJ-IISlUJ’Z 

Aethod: Stainless Steel Spoon 
Aonitor Reading (ppm): -- 

Site 28 
CT0 836 

Depth 

o-@i 

Sample ID No.: 02B ss@@? @ 
Sample LOCatiOn: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[I High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

pw-& 
q 

+> 2!5?d-=* 

Aethod: 

I 

SAMPLE COLLECTION INFORMATION: 

I 

Collected Other 
1-4 oz Jar 

)BSERVATIONS I NOTES: 

&0-4z”r G-f-=-+- 8 

5 6,@ G-=- is@--- 

MAP: 

See Large Map 

Xrcle if Applicable: Signature(s): 
MS/MSD Duplicate ID No.: 

- 



Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
[I QA Sample Type: 

Site 28 
CT0 836 

Samole ID No.: cilziL9ss~r~~ 
Sample Location: Site 28 
Sampled By: FEy 
C.O.C. No.: \ 

Type of Sample: 
[X] Low Concentration 
fl High Concentration 

iRAB SAMP,LE DATA: 

bate: c %&a 
‘ime: &xw 
lethod: Stainless Steel Spoon 
lonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

Depth 

b-b” 

Description (Sand, Silt, Clay, Moisture, etc.) 

Dr J ) 5 i i+pQAcd /&f&y 
- 

bate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Aonitor Readings 

Range in ppm): 

I I 
;AMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 
S~OCJS 

I I 
Container Requirements Collected 1 Other 

1-4ozJar I 
/-qifz (a./ 

I4 I 

I I I 
! I I 
I 

3BSERVATIONS I NOTES: 
I I I 

MAP: 

See Large Map 

:ircle if Applicable: Signature(s): 
MSNSD Duplicate ID No.: 

- - 
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R Tetra Tech NM, Inc. SOIL & SEDIMENT ~VIPE LOG’ SHEET 
: ., _,’ ,_ ,: : _, ,‘, i, Page-l- of-l- 

* 

Project Site Name: Site 28 Sample ID No.: @J,0SZ3@ ( I WC P 
Project No.: CT0 836 Sample Location: Site 28 

Sampled By: R. Miley 
[X] Surface Soil C.O.C. No.: I 
0 Subsurface Soil 
0 Sediment Type of Sample: 
[I Other: [X] Low Concentration 
1 QA Sample Type: 0 High Concentration 

6 iRAB SAMPLE DATA: I 
C rate: 4/-Iyjcn- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
T ‘ime: @as 

(-&T&/l wkci a 
k lethod: Stainless Steel Spoon 
b rlonitor Reading (ppm): -- 

pi&,, d- 
3 I 

C :OMPOSITE SAMPLE DATA: 
t I 

C late: Time Depth Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 
I I I 

h Method: 
I 

I I 
I 

h lonitor Readings 

(’ Range in ppm): 

I 1 

I iAMPLE COLLECTION INFORMATION: 
Analysis 

I 1 

! Container Requirements ! Collected 1 Other 

I I I 
I I 

I 

C jBSERVATIONS / NOTES: /MAP: 

See Large Map 

ircle if Applicable: Signature(s): 
MSiMSD Duplicate ID No.: 

- 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Dana 1 ni i . UJ”-.- “I _._ 

4 

Project Site Name: Site 28 Sample ID No.: @28s@g&l 
Project No.: CT0 836 Sample Location: Site 28 

Sampled By: R. Miley 
[X] Surface Soil C.O.C. No.: 1 
0 Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

RAB SAMPLE DATA: 
ate: 4lal?z Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
Ime: SW .5- 
lethod: Stainless Steel Spoon (-J--G” VI!1 Scjj&tiK 

lonitor Reading (ppm): -- G$ mw- 
y&$/& ‘) SI‘ My, jw+ 

OMPOSITE SAMPLE DATA: 

See Large Map 
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R Tetra Tech NUS, Inc. SOIL& SEDIMENT SAMPLE LOG SHEET ‘L ‘; ,‘ ,..,, 
Page-l- of -l- 

2% t* 
Project Site Name: 
Project No.: 

Site 28 
CT0 836 

Sample ID No.: @z%s%&@%% 
Sample Location: Site 28 
Sampled By: R. Miley 
C.O.C. No.: ! 

Type of Sample: 
[X] Low Concentration 
0: High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

1azt\ /@d7 ‘xi&&j ,5i\b/ rw-+- 

73 k-cL*)P 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
a QA Sample Type: 

;RAB SAMPLE DATA: 
kate: 4 p-t!@ 
‘ime: *f&- 
lethod: Stainless Steel Spoon 
Aonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

Depth 

c>-b”’ 

late: Time Depth I Color Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

Aethod: 

Aonitor Readings 

Range in ppm): 
r 

I I 

;AMPLE COLLECTION INFORMATION: 
Analysis 

PCBs 

I I 

I Container Requirements Collected Other 
l-402 Jar x 

I 

3BSERVATIONS / NOTES: MAP: 

See Large Map 

Circle if Applicable: Signature(s): 
MSIMSD Duplicate ID No.: 

-- 



Tetra Tech NUS, Inc. Tetra Tech NUS, Inc. 

Project Site Name: Site 28 
Project No.: CT0 836 

[Xj Surface Soil 
c] Subsurface Soil 
1 Sediment 
[I Other: 
1 QA Sample Type: 

RAB SAMPLE DATA: 
ate: 4175 \@L Depth 
me: CfJJyicfE’ 
ethod: Stainless Steel Spoon tiQ”’ 

onitor Reading (ppm): -- 
OMPOSITE SAMPLE DATA: 

SOIL & SEDIMENT SAMPLE LOG SHEET SOIL & SEDIMENT SAMPLE LOG SHEET 

Sample ID No.: @-(23i m( 
Sample Location: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[I High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

nq,pJ &-Q/JlL s (4-y $M$~~Lt;SI- 

1 

a IBSERVATIONS I NOTES: 
I I - 

MAP: - 

See Large Map 

C :ircle if Applicable: 

MS/tulSD 

Y 
e-s 

L 

Signature(s): 
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Tetra Tech NUS, Inc. SOIL & SeDIMkNT SAMPLE LOG SHEET ..;t ,‘. ‘“, ,.., _, .), .:! :,..~ 7 ,: Page-l- of-l- 

>roject Site Name:. 
aroject No.: 

Site 28 
CT0 836 

Sample ID No.: @~~?I%WCg 
Sample Location: Site 28 
Sampled By: Miley R. 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

[>cl Surface Soil 
[I Subsurface Soil 
[I Sediment 
fl Other: 
a QA Sample Type: 

RAB SAMPLE DATA: 
ate: 4ILsfa! 2. 
me: cTs7-53 
ethod: Stainless Steel Spoon 
onitor Reading (ppm): -- 
OMPOSITE SAMPLE DATA: 

Depth 

e-6” 

ate: Time Depth ! Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: 

lonitor Readings I I I 
%ange in ppm): I ! ! I 

I t I 1 

AMPLE COLLECTION INFORMATION: 
Analysis Container Requirements 

140zJar 
Co.llected Otber 

I 
IBSERVATIONS / NOTES: 

I I I 
MAP: 

‘ircle if Applicable: 

MSIMSD Duplicate ID No.: 

See Large Map 

Signature(s): 
I-- 

% 
/ .&>;-6l~ 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Dsmm * 4 l . YJ”-.- “S _ I- 

Project Site Name: Site 28 Sample ID No.: @~~s*i14@@@~ 
Project No.: CT0 836 Sample Location: sii 28 

Sampled By: R. Miley 
[xl Surface Soil C.O.C. No.: 
[I Subsurface Soil 
0 Sediment Type of Sample: 
fl Other: [Xj Low Concentration 
0 QA Sample Type: [I High Concentration 

5RAB SAMYLE DATA: 
)ate: q-ps(@2- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
7me: iYcBm 
Aethod: Stainless Steel Spoon cl++ p&d 

Aonitor Reading (ppm): -- $ciU~ 
-5 d-y /S&4~ wm;: 

:OMPOSITE SAMPLE DATA: 

OBSERVATIONS j NOTES: MAP: 

See Large Map 

MSIMSD Duplidate ID No.: 
Signature(s): 



0 R Tetra Tech NUS, Inc. SOIL & ,$F+DlMENT SAMPLE LOd SHEET ,., ,’ ,I ‘. ’ -- _ 
Page-l- of-l- 

roiect Site Name: P 
Project No.: 

[Xl Surface Soil 
[I Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

Site 28 
CT0 836 

Sample ID No.: (GIL &j 
Sample Location: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[Xj Low Concentration 
0 High Concentration 

iRAB SAMPLE DATA: 
late: 4p.Glcii2 
-ime: (-‘> fq f$ 

Jethod: Stainless Steel Spoon 
vlonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

Depth 

,‘ -c-i 
‘L 

Description (Sand, Silt, Clay, Moisture, etc.) 

late: Time Depth 1 Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 
I I i 

I I 
SAMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

I 1 

Container Requirements Collected Other 
14ozJar +- 

\ 

I I I 
OBSERVATIONS / NOTES: IMAP: 

See Large Map 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
nmla 4 aa 4 

Project Site Name: Site 28 Sample ID No.: (Qq wi m 
Project No.: CT0 836 Sample Location: Site 28 

Sampled By: R. Miley 
[Xj Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[I Sediment Type of Sample: 
I] Other: [XJ Low Concentration 
n QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 
)ate: 4-/tirp& Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: @$3lS 
v 
Aonitor Reading (ppm): -- 

(-J--/p v,lgd;m &&.$ s;tty 
i 

ZOMPOSITE SAMPLE DATA: 

See Large Map 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET -,’ ,, ,; .* _, ,,’ - .---‘X .,; ‘I Paae 1 of 1 w---- -- --- 

‘reject Site Name: Site 28 Sample ID No.: @af$w 14 @@@ ( 
%oject No.: CT0 836 Sample Location: Site 28 

Sampled By: R. Miley 
[x] Surface Soil C.O.C. No.: 
0 Subsurface Soil 
[I Sediment Type of Sample: 
fl Other: ., [x] Low Concentration 
0 QA Sample Type: [I High Concentration 

RAB SAMPLE DATA: 
ate: q\zs IO% Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

ethod: Stainless Steel Spoon 
onitor Reading (ppm): -- 

u-to“ emx 
\ 

gyh/ uy k?ldd- 

OMPOSITE SAMPLE DATA: 

ate: Time Depth Color Description (Sand, Silt, Clay,.Moisture, etc.) 

ethod: 

lonitor Readings 
%ange in ppm): 

AMPLE COLLECTION INFORMATION: 

PCBs 
Container Requirements 

1-402 Jar 
Collected Other 

IBSERVATIONS / NOTES: MAP: 

See Large Map 

:ircle if Applicabld: Signature(s): 
MS/MSD Duplicste ID No.: 



0 R Tetra Tech NUS, Inc. SOIL & SEDfMENT SAMPLE LOG SHEET 
Dnma 1 A4 1 

Project Site Name: 
Project No.: 

[X] Surface Soil 
D Subsurface Soil 
0 Sediment 
fl Other: 
n QA Sample Type: 

iRAB SAMPLE DATA: 
bate: 9 &/@Z 

lethod: Stainless Steel Spoon 
lonitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

Site 28 
CT0 836 

Depth Color 

Sample ID No.: @aA3 ~f3v.@@6 
Sample Location: Site 28 
Sampled By: FL Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
fl High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

5; 1-l-y lv&s+ 

nonitor Readings 

Range in ppm): 

See Large Map 



F Droject Site Name: Site 28 Sample ID No.: ((?a= i @@% 
F ‘reject No.: CT0 836 sample LOCatiOn: Site 28 

Sampled By: R. Miley 
[X] Surface Soil C.O.C. No.: 
[I Subsurface Soil 
0 Sediment Type of Sample: 
n Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

I 
GI RAB SAMPLE DATA: I 
DZ ate: 4lk5K?T Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
Tii me: (LcrV35 
Ml ethod: Stainless Steel Spoon b-G t’ 

M’ onitor Reading (ppm): -- 
1; cq;vL 

\ 
Sy-ySCLY\eiyrILERt 

I 
Cl OMPOSITE SAMPLE DATA: I 
Di 3te: Time Depth I Color Description (Sand, Silt, Clay, Moisture, etc.) 

I I 

M ethod: 
I 

I I I 

M onitor Readings 

V Iange in ppm): 

,: ’ ‘. 
I 

0 R Tetra Tech NUS, Inc. SOIL+SEDIMENT SAMPLE LOG SHEET 
; ,:, 3, 

Page-l- of-l- 

I I 
S AMPLE COLLECTION INFORMATION: 

Analysis 
PCBS 

I I I 

! Container Requirements Collected 1 Other 
I 

! 
14oozJar I I 

/ 

I I I 
I I I 

I I I 

C BSERVATIONS / NOTES: IMAP: 
I 

I 

See Large Map 

I 
I 

C :ircle if Applicable: Signature(s): 
MS/MSD Duplicate ID No.: 

L d 



0 
\. 

R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Paae * -4 + 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
[I Sediment 
0 Other: 
0 QA Sample Type: 

lRAB SAMPLE DATA: 

Site 28 
CT0 836 

Sample ID No.: (pmS@a 
sample LOCatiOn: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
[I High Concentration 

ZOMPOSITE SAMPLE DATA: 

late: Time 

Wethod: 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Monitor Readings 

[Range in ppm): 

>BSERV,ATlONS I NOTES: MAP: 

See Large Map 

Circle if Applicable: Signature(s): 

MS/MSD Duplidate ID No.: 



Tetra Tech NUS, Inc. SO!i& :SEDJMENT SAMPLE LOG’SHEET .’ I 
Page-l- of-l- 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
1 Other: 
[] QA Sample Type: 

Site 28 
CT0 836 

Samole ID No.: al!i%m3ma 
Sample Location: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

iRAB SAMPlrE DATA: 

late: Ltizslvz- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

lethod: Stainless Steel Spoon 
p,--& f 

lonitor Reading (ppm): -- 
[~~~~~~~~ 5; l-y 

sY%mg?Ld fk&- 

:OMPOSlTE SAMPLE DATA: 

bate: Time Depth I Color Descriphon (Sand, Silt, Clay, Moisture, etc.) 
I I 

I 
;AMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

I I 
Container Requirements Collected Other 

1-4 oz Jar 

I I I 
IBSERVATIONS I NOTES: &AP: 

See Large Map 

Circle if Applicable: Signature(s): 
MS/MSD Duplicate ID No.: 

P 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-l- of-l- 

Project Site Name: 
Project No.: 

[X] Surface Soil 
[I Subsurface Soil 
1 Sediment 
[I Other: 
0 QA Sample Type: 

Site 28 
CT0 836 

Sample ID No.: @?6wzm$ 
Sample Location: Site 28 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

iRAB SAMPLE DATA: 
)ate: q 25 102 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: ‘(c>w?S 
Aethod: Stainless Steel Spoon o-&” /ypd- 

Aonitor Reading (ppm): -- 
,kn -by 5; G--if Mbiif- 

:OMPOSlTE SAMPLE DATA: 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

I 
Aethod: 

Jlonitor Readings 

Range in ppm): 

I 
I 

SAMPLE COLLECTION INFORMATION: 

I I I I 
3BSERVATIONS I NOTES: IMAP: 

I 

See Large Map 

1 

Circle if Applicable: 
MSltvlSD Duplicate ID No.: 



0 ‘It Tetra Tech NUS, Inc. , SOIL,&SEDlMENT SAMPLE LOG SHEET 
D-ma 1 nf 1 . “yr-.-“. -*- 

Project Site Name: Site 28 Sample ID No.: m%m(c 
Project No.: CT0 836 Sample Location: Site 28 

Sampled By: R. Miley 
[x] Surface Soil C.O.C. No.: 
0 Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: [XJ Low Concentration 
1 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 
bate: ;t\z.s\G~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: 15 
tlethod: Stainless Steel Spoon 

/‘-‘.-+J i 1 
Meeti 

lonitor Reading (ppm): -- 
r3&T g-+-q ~J&-- 

:OMPOSITE SAMPLE DATA: 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Aethod: 

nonitor Readings 

Range in ppm): 

;AMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

Container Requirements 
14ozJar 

Collected 

L/l 

Other 

DBSERVATIONS / NOTES: MAP: 

See Large Map 

Zirole if Applicable: 
MSMlSD Duplicate ID No.: 



m Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
\ / Page-l _ of -I_ 

Project Site Name: 
Project No.: 

[X] Surface Soil 
0 Subsurface Soil 
0 Sediment 
fl Other: 
0 QA Sample Type: 

Site 28 
CT0 836 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
n High Concentration 

Method: 

Monitor Readings 

(Range in ppm): 

I I 

SAMPLE COLLECTION INFORMATION: 
Analysis 

PCBs 

I I 

Container Requirements Col@cted 1 Other 
140zJar I 

\. 

OBSERVATIONS I NOTES: 
I I I 

MAP: 

See Large Map 

Circle if Applicable: Signature(s): 
MSIMSD Duplicate ID No.: 

.f--Y 
P 



Project Site Name: 
Project No.: 

[X] Surface Soil 
n Subsurface Soil 
i Sediment 
il Other: - _ - 
1 QA Sample Type: 

White Oak Site 47 
CT0 836 

Sample ID No.: @qyml C&X$ b 
Sample Location: Site 47 
Samoled Bv: 
C.0.k. No.: 

Rima Milev 
I 

Type of Sample: 
II Low Concentration 
i High Concentration 

D 
Ti 
M 
M 
- 
c: 

D ate: 

M vethod: 

lonitor Readings 

iange in ppm): 

Time Depth Color 1 Description (Sand, Silt, Cfay, Moisture, etc.) 
I I 

N/A 

0 R Tetra Tech NUS, Inc. ; S@&~$ECjIMENT SAMPLE LOG SHEET 
Page-l- of 1 

Analvsis Container Reauirements 

I I 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
DaF#n 1 nf 1 



Tetra Tech NUS, Inc. SO+;&,;&EDiMENT SAMPLE LOG SHEET ,’ !, 

Project Site Name: White Oak Site 47 
Project No.: CT0 636 

[X] Surface Soil 
1 Subsurface Soil 
0 Sediment 
n Other: 
0 QA Sample Type: 

Sample ID No.: (&~%!~~~I 
Sample Location: Site 47 
Sampled By: Rima Miley 
C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
0 High Concentration 

nethod: 

,lonitor Readings 

Range in ppm): 

N/A 

I SEE LARGE MAP 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Page-l- of J-.. 

Project Site Name: White Oak Site 47 Sample ID No.: G@wwwwl 
Project No.: CT0 636 Sample Location: Site 47 

Sampled By: Rima Miiey 
[X] Surface Soil C.O.C. No.: 
0 Subsurface Soil 
0 Sediment Type of Sample: 
[1 Other: 0 Low Concentration 
[I QA Sample Type: 0 High Concentration 

li~iiiiil’~‘l’i’i’~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~:::~~~~~~~~~~~~:~:~.~:~:~:~:~~~:~:~~~~~:~~~~~:~~~~~:~;~~~~~:~:~~~:~:~:~~~:~:~~~:~:~:::~~~:~~~~~:~:~~~~~~~~~~~~~~~~~:~~~~~~~:~~~:~:~:~:~~~:~~~~~:~~~~~~~~~~~~~:~~~~~: :.:.:.:.:.:.: . . . . . . . . . . . . . . ..,. :.:. ‘::.:.:.:.‘.‘.:::,:::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::~:::::~:::::::::::::::::;:::::::::::::::;:::::::;~:::::::::. . . . .._....... _....... ,.,., ,.,_,.,.,.,.....,._.. ,.....,.,....., ,.... ..,. _.,., _.... . . . . . 
late: 12&?1/01 j Depth I Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 
ime: iS\‘f O-6 inches 

C. 4 (I P_i,, , lethod: Stainless Steel Trowel 
lonitor Reading (ppmb - 
~g$~Q$!~~i@$l~~ 

1 
late: Time Depth Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 

I 

lethod: 

lonitor Readings 

qange in ppm): I 

SEE LARGE MAP 



0 R Tetra Tech NUS, Inc. SOlL’.&.~EI;)lMENT SAMPLE LOG SHEET l,,.’ 
Paae 1 of 1 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
h--- I _L - 

,f---. 



I 
.” 

0 R Tetra Tech NUS, Inc. SOIL & SEXMENT SAMPLE LOG SHEET 
I 

Page& of 1 

Project Site Name: 
Project No.: 

[X] Surface Soil 
fl Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

White Oak Site 47 
CT0 836 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
c] High Concentration 

late: 

nethod: 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

c 

nonitor Readings 

Range in ppm): 

N/A 

I I I 
,........ ~ ! 

\ SEE LARGE MAP 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Paae 1 of 1 



i 2 
., , .; 

0 R Tetra Tech NUS, Inc. SOIL Ji SEDIMENT SAMPLE LOG SHEET 
Paae 1 of 1 



\ 0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Page1 of 1 

Project Site Name: White Oak Site 47 Sample ID No.: 
Project No.: CT0 836 Sample Location: 

[Xl Surface &I 
Sampled By: 
C.O.C. No.: 

h Subsurface Soil 
0 Sediment 
fl Other: 0’ Low Concentration 
[I QA Sample Type: Hiah Concentration 

(Y--F?@ w QY@( 
Site 47 
Rima Miley 

Type of Sample: 

late: 

v’lethod: 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

vlonitor Readings 
I 

IRange in ppm): 
I 

I I I 

I I I 
P 
! 

! 



I 
,I ; ,” =,_ ‘: 1 

0 R Tetra Tech NUS, Inc. S~!~c~$ISEDIMENT SAMPLE LOG SHEET _ 3’ ‘~ \ 
Page-l- of 7 

Project Site Name: White Oak Site 47 
Project No.: CT0 836 

Sample ID No.: ww! 1 @@@b 
Sample Location: Site 47 
Sampled By: Rima Miley 
C.O.C. No.: 

Type of Sample: 
If Low Concentration 
fl High Concentration 

Aethod: 

Aonitor Readings 

Range in ppm): 

Analysis Container Requirements 

I I I 
., . . . . . . 2. .2.. Y.~_,, _. _.. _. ., ., 

~ 
,’ “, ‘,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*..... w 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pane-l- of -I-- 



Tetra Tech NUS, Inc. SC+& SEDIMENT SAMPLE LOG SHEET .’ >.,‘,,. . 

lethod: 

nonitor Readings 

Range in ppm): 

N/A 

I I I 

I I I 

I I I 
A.. ~ 

SEE LARGE MAP 

MWMSD 
-- 

Duplicate ID No.: 

\/ 

Signature(s): 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Paae 1 of 1 



Sample ID No.: ~/~~S~~~SODO~ 
Sample Location: ’ ~7 Jo ~~0~s 
Sampled By: R. Miley 
C.O.C. No.: 

” : ,i, J “F- a 

0 R Tetra Tech NUS, Inc. SOIL, &SEDIMENT SAMPLE LOG SHEET ;,;i: ’ _“I 
Page-l _ of -1 _ 

Project Site Name: 
Project No.: 

fl Surface Soil 
fl Subsurface Soil 
[X] Sediment Type of Sample: 
0 Other: 0 Low Concentration 
0 QA Sample Type: 0 High Concentration 

ir 
c 
1 
n 
h 

.ir 

I: 



0 It Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Pann i nf 1 



I 

0 R Tetra Tech NUS, Inc. SOl,$&SEDIMENT SAMPLE LOG SHEET j ,1 .L 
DP~(P 1 nf 1 



Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 
[X] Sediment 
fl Other: 
0 QA Sample Type: 

Site 47 

1 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

R. Miley 

Type of Sample: 
0 Low Concentration 
0 High Concentration 

late: Time Depth Color Description (Sand, Sift, Clay, Moisture, etc.) 
I t 

Aethod: 

Aonitor Readings 

Range in ppm): 
I 

I I I 

0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-l _ of -1 _ 

See Large Map 
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0 R Tetra Tech NUS, Inc. SOl&$ SEDIMENT SAMPLE LO6 SHEET -’ * 
Paae 1 of 1 



Project Site Name: 
Project No.: 

0 Surface Soil 
a Subsurface Soil 

wediment 
0 Other: 
[I QA Sample Type: 

Site 47 
CT0 836 4200.0501 

Sample ID No.: 
Sample Location: 

$&%3mo~~@r 
(/) ct7 /z$sm X 

Sampled By: Rima Miley 
C.O.C. No.: 

Type of Sample: 
[I Cow Concentration 
[I High Concentration 

Aethod: 

Monitor Readings 

Range in ppm): 

0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Page-l _ of -l_ 

MSiMSD 
- 

Duplicate ID No.: 
- 



‘1 

0 R Tetra Tech NUS, Inc. SOI<. &, SEDIMENT SAMPLE LOG SHEET 5 
Paae 1 af 1 



0 R Tetra Tech NUS, Inc. ’ SOIL & SEDIMENT SAMPLE LOG SHEET 
Dana * nf 4 



0 R Tetra Tecl 1 NW, Inc. ; SQll+EijIMENT SAMPLE LOG SHEET 
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0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Dmnn 1 ni i 



,!> : . .’ 

0 R Tetra Tech NUS, Inc. , SOIL-&. SEDIMENT SAMPLE LO& SHEET ;r.:, I 
Pann 1 nf 1 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Dams 1 n# 1 



0 R Tetra Tech NUS, Inc. S?!L+@EDlMENT SAMPLE LOG SHEET 

Page-l _ of -1 _ 
/- 

Project Site Name: 
Project No.: 

w urface Soil 
fl Subsurface Soil 
n Sediment 
1 Other: 
0 QA Sample Type: 

Site 47 
CT0 636 4200.0501 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
0 High Concentration 

Time Depth I Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 
I I 

Ilethod: 

honitor Readings 

Range in ppm): 

Analysis Container Requirements 
PCBS 4 oz. Jar 

Collected Other 

I I I 



0 R Tetra Tech NUS, inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
n,,- 4 -1 4 





Project Site Name: 
Project No.: 

6 Surface Soil 
0 Subsurface Soil 
[I Sediment 
fl Other: 
n QA Sample Type: 

Site 47 
CT0 836 

Sample ID No.: 
Sample Location: Site 47 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

RAB SAMPLE DATA: 
ate: aa\ 1s I@ 2 
ime: l?l\cQ 
lethod: Stainless Steel Spoon 
lonitor Reading (ppm): -- 
OMPOSITE SAMPLE DATA: 

Depth 

0-w 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

ate: Time Depth Color 1 Description (Sand, Silt, Clay, Moisture, etc.) 
I I I 

lethod: 

lonitor Readings 

qange in ppm): 
I I I I 
t 

I I I 
I 

I 
I I I 

\ I I 
I I 

AMPLE COLLECTION INFORMATION: 
Analysis 

PCBs 

I I 

I Container Requirements I 
\ 

Collected 1 Other 
x l-4ozJar K ! 

I I I 
IBSERVATIONS / NOTES: MAP: 

See Large Map 

:ircle if Applicable: Signature(s): 

MS/MSD 
/-- 

Duplidat~~+ 1 x8ss Q a 1s~~ 2 

0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Page-l- of -I- 



0 R Tetra Tech NUS, inc. SOIL &. 8EDIMENT SAMPLE LOG SHEET ,. ‘s 
Paae 1 of 1 

“ - -  - -  

Project Site Name: Site 47 Sample ID No.: @f3/zElssp3 zi@ 
Project No.: CT0 836 Sample Location: Site 47 

Sampled By: R. Miley 
XSurface Soil C.O.C. No.: 
E] Subsurface Soil 
[I Sediment Type of Sample: 
fl Other: [X] Low Concentration 
0 QA Sample Type: [I High Concentration 

33AB SAVPLE DATA: 
)ate: ,$/l5/03 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
*ime: i3 I.5 
Aethod: Stainless Steel Spoon 

(.g /c4^ (‘( 

Aonitor Reading (ppm): -- 
SC-&& L$r “i’@-j 

:OMPOSITE SAMPLE DATA: 

donitor Readings 

See Large Map 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
- e_ 

Page-l- of -I- 

Project Site Name: Site 47 Sample ID No.: @Y3-I*ssQbsq$ 
Project No.: CT0 836 Sample Lbcation: Site 47 

~*urface Soil 
Sampled By: Ft. Miley 
C.O.C. No.: 

0 Subsurface Soil 
[1 Sediment Type of Sample: 
[I Other: [Xl Low Concentration 
fl QA Sample Type: fl High Concentration 

iRAB SAMPLE DATA: 
late: J.1 \S l&2- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: I saa’ 
Aethod: Stainless Steel Spoon 

Q&L’ 
p&f&t $row J-&--fg 

nonitor Reading (ppm): -- 2 

:OMPOSITE SAMPLE DATA: 

See Large Map 



0 R Tetra Tech NUS, inc. SOIL: 8i ,%DIMENT SAMPLE LOG SHEET 
Paas I af 1 - -a---- -- --- 

Project Site Name: Site 47 Sample ID No.: @&z$.m 473spic 
Project No.: CT0 836 Sample Location: Site 47 

Sampled By: R. Miley 
4-s urface Soil C.O.C. No.: 

0 Subsurface Soil 
0 Sediment Type of Sample: 
n Other: [X] Low Concentration 
0: QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 
late: ~~~;ictpZ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: i3xQ 
Aethod: Stainless Steel Spoon O’CE ct $-yLW 
Monitor Reading (ppm): -- 

s’a+.)&&& 5“ ‘i+-y 

:OMPOSITE SAMPLE DATA: 

)ate: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Aethod: 

Aonitor Readings 

Range in ppm): 

;AMPLE COLLECTION INFORMATION: 

PCBs 1-4ozJar 
Collected Other 

IBSERVATIONS I NOTES: MAP: 

pi+&& -5+ o%2,c+- 

yJ&- ..q&m& w-@-f- 4&g 
See Large Map 

S-Ft -G-J--- 

ircle if Applicable: Signature(s): 
MS&lSD Duplicate ID No.: 

- 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-l- of -1, 

Project Site Name: Site 47 Sample ID No.: Q44-36q 
Project No.: CT0 836 Sample Location: Site 47 

K 
Sampled By: R. Miley 

Surface Soil C.O.C. No.: 
fl Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: [X] Low Concentration 
0 CIA Sample Type: 1 High Concentration 

;RAB SAMPLE DATA: 
late: a\ (5 \cC “* Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
Ime: I3402 
Aethod: Stainless Steel Spoon (-J-lJ Cc CL /& 
Aonitor Reading (ppm): -- Y- 

:OMPOSITE SAMPLE DATA: 

See Large Map 



I 
: ,C.?,. ,. ‘- 

0 R ’ Tetra Tech NUS, Inc. SOI& Jk SEDIMENT SAMPLE LOG SHEET 
I, ‘. ., _.- ,., 

Paae 1 af 1 - -a---- -- --- 

Project Site Name: 
Project No.: 

0 Surface Soil 
[I Subsurface Soil 

DBi Sediment 
0 Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 
bate: J./Is 1(2-Q, 
‘ime: i 3QS 
lethod: Stainless Steel Spoon 
donitor Reading (ppm): -- 
:OMPOSITE SAMPLE DATA: 

Site 47 
CT0 836 

Depth 

IQ- kJ ‘I 

Sample ID No.: 4?4?/~~@?@$@( 
Sample Ltication: Site 47 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

s&/v+-.J/s; y-j 

donitor Readings 

t 
I 

tAMPLE COLLECTION INFORMATION: 
Analysis 

PCBs 

I I 

I 

Container Requirements Collected Other 
14ozJar x 

ircle if Applicable: Signature(s): 
MWMSD Duplicate ID No.: 

-- \ 



Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: Site 47 Sample ID No.: uw(%~wJ38arm 
Project No.: CT0 836 Sample Location: Site47 

Sampled By: R. tvlfley 
fl Surface Soil C.O.C. No.: 

’ fl Subsurface Soil 
x Sediment Type of Sample: 
0 Other: [X] Low Concentration 
fl QA Sample Type: [1 High Concentration 

iRAB SAMPLE DATA: 

bate: Jl IWOa- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: r3a.y 
lethod: Stainless Staef Spoon 8-W wd 5ti “j 
lonitor Reading (ppm): -- g;aw 

:OMPOSITE SAMPLE DATA: 

late: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

dethod: 

Aonitor Readings 

Range in ppm): 

bm 

iAMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

Container Requirements 
140zJar 

Collected 1 Other 

:ircle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 
I 

f--Y 



v 1 
,sl_ 9 I _ I.,, : r 

__jl - 
‘ ,- 

0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG’SHEET ,,,-‘“. ‘ ! 
Paas 1 af 1 - -a---- -- --- 

Droject Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 

xl Sediment 
0 Other: 
[I QA Sample Type: 

RAB SAMPLE DATA: 
ate: a !c?l CA 
me: I ? 3 r 
ethcd: Stainless Steel Spoon 
onitor Reading (ppm): -- 

Site 47 
CT0 836 

Depth 

(p+ : f 

Color 

Sample ID No.: CO;C~~Z@S~ @sqm 
Sample Location: Site 47 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

See Large Map 

P 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Drma i rrC i 

Project Site Name: 
Project No.: 

[I Surface Soil 
0 Subsurface Soil 

fl Sediment 
[I Other: 
0 QA Sample Type: 

iRAB SAMPLE DATA: 
bate: &2\Pl( (p-x- 

lethod: Stainless Steel SpOOn 

Site 47 
CT0 836 

Depth Color 

rclyr-a- “I -I- 

Sample ID No.: CpLi #2-&S C@@$x@J 
Sample Location: Site 47 
Sampled By: R. Miley 
C.O.C. No.: 

Type of Sample: 
[Xl, Low Concentration 
[I High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

See Large Map 



_- ‘S I ii,’ ?,. : ;,~ 

; 

0, R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET ,m 
Prrnm I nf 1 
* “J”-.- -. _._ 

Project Site Name: Site 47 Sample ID No.: $Y.&$35Da?Y~ Q@@ 
Project No.: CT0 836 Sample Location: Site 47 

Sampled By: R. Miley 
[1 Surface Soil C.O.C. No.: 
0 Subsurface Soil 

s Sediment Type of Sample: 
fl Other: [x] Low Concentration 
fl QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 
late: r;z\ [q/@-L Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
ime: , 1 +(CICC, 
lethod: Stainless Steel Spoon 

6 +” 

lonitor Reading (ppm): -- 
h-4~8-Q’C c&.&j p$[“i 

\ 
:OMPOSITE SAMPLE DATA: 

;AMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

Container Requirements Collected 
14ozJar v 

Other 

ircle if Applicable: Signature(s): 
MSIMSD Duplicate ID No.: 

- - 



0 R Tetra. Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Dnaa i AC -I 

Project Site Name: 
Project No.: 

0 Surface Soil 
0 Subsurface Soil 

sediment 
fl Other: 
0 CIA Sample Type: 

iRAB SAMPLE DATA: 
bate: d\2%\02 
‘ime: I3YT- 
lethod: Stainless Steel Spoon 
aonitor Reading fppm): -- 
:OMPOSITE SAMPLE DATA: 

Site 47 
CT0 836 

Depth 

rcayr-l-“, -I- 

Sample ID No.: awla@mrarz; 
Sample Location: Site 47 
Sampled By: FL Miley 
C.O.C. No.: 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

E”illed nf-iwh i;,fy (hk+ 

See Large Map 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET >n ri 
Pana 1 nf 1 

Project Site Name: Site 47 Sample ID No.: @ 
Project No.: CT0 836 Sample Location: Site 47 

Sampled By: I?. Miley 
fl Surface Soil C.O.C. No.: 
[I Subsurface Soil 

mediment Type of Sample: 
[I Other: [Xj Low Concentration 
fl QA Sample Type: n High Concentration 

iRAB SAMPLE DATA: 
late: &I Ls-e, QI c+- Depth Color Description (Send, Silt, Clay, Moisture, etc.) 
‘ime: i 5m 
lethod: Stainless Steel Spoon 0-b ji 
nonitor Reading (ppm): -- 

ciy;/2 c$J+ I Q7J- 
6 r! 

:OMPOSITE SAMPLE DATA: 

I 
I 

iAMPLE COLLECTION INFORMATION: 

PCBS 

I 
I 

1-4ozJar 
Collected Other 

)BSERVATIONS I NOTES: MAP: 

a+ ~\$!x$l~ 

(&)b#y-jk ifye, I o??c -@ml 

> 

See Large Map 

ircle if Applicable: Signature(s): 
MSIMSD Duplicste ID No.: 

- 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-l- of ,I- 

Project Site Name: Site 47 Sample ID No.: (&#T ~J)@f%@ 
Project No.: CT0 836 Sample Location: Site 47 

Sampled By: R. Miley 
[3 Surface Soil C.O.C. No.: 
0 SubsMace Soil 

KSediment Type of Sample: 
fl Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 
late: 323t 42 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
ime: lWc4 
lethod: Stainless Steel Spoon o-b” 
lonitor Reading (ppm): -- 

Sk& y,G-/hJ, #h.bg- 

OMPOSITE SAMPLE DATA: 

AMPLE COLLECTION INFORMATION: 

See Large Map 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET : 
Paae 1 of 1 --- -- 

Project Site Name: Site 47 Sample ID No.: @@)‘E35 D(&kSQI 
Project No.: CT0 836 Sample Location: Site 47 

Sampled By: R. Miley 
0 Surface Soil C.O.C. No.: 
0 Subsurface Soil 

% Sediment Type of Sample: 
fl Other: [XJ Low Concentration 
I] QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: 
late: ;3-1%3\ OJ- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
‘ime: fqr 
Aethod: Stainless Steel Spoon 

pi;, if M4. 
Aonitor Reading (ppm): -- 

f+%J A 
)r(fp+j ] GdLdks, mGi++ 

Range in ppm): 

See Large Map 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Paae 1 mf I - -a---- -- --- 

Project Site Name: Site 47 Sample ID No.: ~~$&‘~@@k@ 
Project No.: CT0 836 Sample Location: Site 47 

Sampled By: R. Mlley 
n Surface Soil C.O.C. No.: 
/I Subsurface Soil 

KSediment Type of Sample: 
fl Other: [Xj Low Concentration 
0 QA Sample Type: fJ High Concentration 

iRAB SAMPLE DATA: 
late: ap;Ls{ Q 2- Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
ime: \43s- 
lethod: Stainless Steel Spoon 
lonitor Reading (ppm): -- 

0-b it Li%bm 
i;q-y j LJd- 

:OMPOSITE SAMPLE DATA: 

iAMPLE COLLECTION INFORMATION: 
Analysis 

PCBS 
Container Requirements 

1-4ozJar 

Collected Other 

IBSERVATIONS I NOTES: MAP: 

y& cd- l-70’ 

/ 
“E: +hf& &?7$3?~ 

See Large Map 

R+ ‘5 I 

:ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 
- 



0 =R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 
Paae 1 of 1 - -*---- -- --- 

Project Site Name: Site 47 Sample ID No.: w? 2$&5,@4-3czl 
Project No.: CT0 836 Sample Location: Site 47 

DC 
Sampled By: R. Miley 

Surface Soil C.O.C. No.: 
fl Subsurface Soil 
[1 Sediment Type of Sample: 
[I Other: [X] Low Concetitration 
fl QA Sample Type: 1 High Concentration 

3?AB SAMPLE DATA: 
late: 2 12% 10 & Depth Color. ,- Description (Sand, Silt, Clay, Moisture, etc.) 
Ime: \ 53s L-i / 
Aethod: Stainless Steel Spoon c> -b” fvJeEmdh 
Jlonitor Reading (ppm): -- 

g-bJ.S~ I’ &xi- 

:OMPOSITE SAMPLE DATA: 

I 
I 

SAMPLE COLLECTION INFORMATION: 

Analysis 
PCBs 

I I 
I 

Container Requirements Collected Other 
1-4ozJar 

DBSERVATIONS I NOTES: MAP: 

Thi/\~ jq-lY&B 
% 

h? I 6jcGi-* Q e 33) 
See Large Map 

:ircle if Applicable: Signature(s): 
MSIMSD Duplicate ID No.: 

C. - 



175 Metro center Boulevard 
Warwick, Rhode Island 02886-1755 

(401) 732-3400 l Fax (401) 732-3499 
email: mitkem@mitkem.com 

CHAIN-OF-CUSTODY RECORD Pagefof 

NAME .ixL ti’ )Vfi I++ FAX yJ~..l>\ q&i NAME 

ADDRESS oj~t r\Mcic’(:sic 17.T)r;~ -I;~\r, ))~1\7t~~~ADDREss 

CITY/ST/ZIP i)&lWi\ , 1J p1-j 1s nq, ClTYISTIZIP 
I 

CLIENT PROJECT NAME: ICLIENT PROJECT #: IC :LIENT P.O.#: 
LPb I 

‘d @” \ REQUESTED ANALYSES 

SAMPLE 
IDENTlFlCATION SAMPLED 2 

8 

/ / / / / / / / 

COMMENTS 

DATE/TIME ADDITIONAL REMARKS: COOLER TEMI 

I 

m ,/,&PORT COPY E1IyIs: CLIENT’S COPY WHITE: LABORATORY COPY 



t 

I I I I I I\ b-4 I 1 I&I 

I I I I I -WI I l l lFl 

SXf3NIVINOLj JO # 

- 

. 

- 

- 

. 

i-- 

3 
3 

- 
m 

- 

1 



SX3NPLLN03rIb # - - - - - 

I I I I 

NO3 I I I I I 



1 . 

I SKiNIV.LN03JO #t 

XLISOdW03 

I EiH.L.0 I I 

- 

. 

- 

- 

. 

- 

- 

0 

- 
. 



SX3NIVIN03dO # - - - - i .-- -5. 

2 I I I I I I I 
ii 

WSOdYV03 II I l- 



175 Metro Center Boulevard 
Warwick. Rhode Island 02886-1755 

(401) 732-3400 l Fax (401) 732-3499 
email: mitkem@mitkem.com 

. . 

COMPANY 

: . ,~Q~g-E,Ty) .‘j .., .: i . ., _, ...‘I : ” .” I ,+-, ‘1 ,y 

PHONE COMPANY PHONE LABPROJECT#: 

VAME NAME FAX 
\ 

4DDRESS ADDRESS 
/ 

TURNAROUND TIME: 

I CITY/ST/ZIP XlY/ST/ZIP 

3LIENTPROJECTNAME: 
I 

:LIENT P.O.#: 
,, -A I 

REQUESTEDANALYSES 
:LIENTPROJECT#: 

SAMPLE 
IDENTIFICATION 

DATE/TIME 
SAMPLED LABID COMMENTS COMMENTS 

I I I I I I I I I I I I I 4 I 4 I I I I u’ u’ DATE/TIME DATE/TIME ADDITIONALREMARKS: ADDITIONALREMARKS: COOLERTEMP: COOLERTEMP: 

I 
- 

- 

- 

- - 
- 
- 
- 
- 
- 
- 

‘IMI - 

- - 

- 

- 

- 

- 

- 

- 

- 
- 
- 
- 
- 
-- 

-,ATI -- 
/ 

f 

TSF# 

1 

RELINQI IHEDBY ACCI 

I . 

I 
? 

. WHITE:LABORATORYCOPY YEUQ&:REPORTCOPY m:CLIENT'S COPY 



175 Metro Center Boulevard 
Warwick, Rhode Island 02886-1755 

(401) 732-3400 l Fax (401) 732-3499 
email: mitkem@mitkem.com 

CHAIN-OF-CUSTODY RECORD 

2 

I 

DATE/TIME 
SAMPLED 

r i 
3 

/ 

I 

I 

SHED BY 

:LIENT PROJECT It: 
I 

CLIENT P.O.#: 

- 
g 
2 
B 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

*a . . 

PHONE LAB PROJECT #: 

TURNAROUND TIME: 

I REOUESTED ANALYSES 
/ / / / / A/ 

COMMENTS 

I I I \ ‘\ 
m: LABORATORY COPY m /hEPORT COPY ,. m: CLIENT’S COPY 



- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

,I 

_ I_ 

j 

- 

. 

- 

- 

. 

- 

- 

. 

- 

- 

. 

- 

I ?iIBH.L.O I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

I 311SOdk’iO: 



175 Metro Center Boulevard 
Warwick, Rhode Island 02886-1755 

(401) 732-3400 l Fax (401) 732-3499 
email: mitkem@mitkem.com 

CHAIN-OF-CUSTODY RECORD Page I of / 
, 

; ,’ < _ REF+OItj- TO ,. . i’.’ ‘<, :‘~oxc~.~~:*~: ‘-:‘. “‘;,>:,:.‘: ‘. ‘. . . ,’ ,.“‘t , 
CoMPANy Tkz‘i r&y= c h N iA 5 Yi!y~yJgl \ 7 134 CoMPANY PHONE LAB PROJECT #: 

NAME ~&&&+ ’ I FAx qacsa\ qoL.lo NAME 

4DDRESS T&c I\(,? k CQ\ fin&:~~3lf, ADDRESS 

GT~~STIZJP -p +$-sbv t c j7 I p ti EGGzq CITY/ST/ZIP 
ZLIENT PROJECT NAME: CLIENT PROJECT #: CLIENT P.O.#: 

L\/&k GCLK 
5-k 4-7 

,‘ 

SAMPLE DATE/TIME 
IDENTIFICATION SAMPLED 

I I 
TSF#I RELINQUISHED BY DATE/TIM 

qqzy-j- 

ACCEPTED 

COMMENTS 

WHITE: LABORATORY COPY ‘, . me,hEPORT COPY m: CLIENT’S COPY 



I “\,\ 

I I UfltlJSJ 
I I 

I I I I I I I 

--- 
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- 

- 

. 

- 

- 

. 
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175 Metro Center Boulevard 
Warwick, Rhode Island 02886-1755 

(401) 732-3400 l Fax (401) 732-3499 
email: mitkem@mitkem.com 

CHAIN-OF-CUSTODY RECORD Page / of_L 

I*,,.>-- f-\ ’ I L I 
:LIENT PROJECT NAME: ICLIENT PROJECT tk CLIENT P.0.k 

I 
\ 

,\*>,c, c I , REQUESTED ANALYSES 

’ / ///// COMMENTS 

I I I I I , 
TSF# RELINQUISHED BY DATE/TIME ACCEPTED BY DATEiTlME ADDITIONAL REMARKS: COOLER TEMP 

I 
’ Elut,l\ \ b\; \q YI’Ll(g I hid70 I 

2 I 
I I I I I I 

I 
I I ‘n I I I I \ J 

WHITE: LABORATORY COPY yFLLL ,” REPORT COPY 
i 

EuyL(: CLIENT’S COPY *” il 
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175 Metro Center Boulevard 
Warwick, Rhode Island 02886- 1755 

(401) 732-3400 l Fax (401) 732-3499 
email: mitkem@mitkem.com 

CHAIN-OF-CUSTODY RECOZRI? 
,. a, ;, .,* I ,. 

COMPANY 
.,: JmyICJ#~O ;; j :, ,_ ,‘,~Y ‘,I, : : : ,-’ 

I 
PHONE LAB PROJECT #: 

4 

ADDRESS 

CITY/ST/ZIP 
“LIENT PROJECT #: :LIENT P.O.#: 

- 
i?i 
E 
- 
- 
- 
- 

SAMPLE 
IDENTIFICATION 

DATE/TIME 
SAMPLED COMMENTS COMMENTS 

I I I I I I I I I 
,BY DATE/TIME ADDITIONAL REMARKS: COOLER TEMP: 

I 

I 
t 

ACCEPTED ‘SF# RELINQUISHED BY 

WHITE: LABORATORY COPY * YELLOW: REPORT COPY m CLIENT’S COPY 



CHAIN-OF-CUSTODY RECORD Page 2,of CX. -- 

:. ., h, ,,;. ..; ;.: 
71;.N‘Ci SnC 

REPORT TO aJyolrc@~Q. “’ : ;cr;;:, “, , .jl 

‘OMPAEjY PHONEY 1x9 2 \7 ‘3y COMPANY PHONE LAB PROJECT #: 

IAME . ~ti&4- FAX c(\‘L?2 \ Y t+fli NAME c$&,&*. tics w&--c FAx 

,DDRESS b \ @Q-&y h--a-, & ADDRESS ’ <2 * ’ ’ cu 

ITYlSTlZIti Q;-ttrbti r g\, (34.tmacD CITY/ST/ZIP 

TUW.N&D~: 1 

I ’ 
CLlENT PROJECT #: C I 

SAMPLE 
IDENTIFICATION 

lATE/-l-IME 

WHITE-: LABORATORY COPY 

COMMENTS 

YEW, hEPORT COPY pL1yL(: CLIENT’S COPY 
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1 APPENDIX C 

DATA VALitiATlON LElTERS 



0 It 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tecfi NUS INTERNAL CORRESPONDENCE 

S. NESBIT DATE: MAY 7,2002 

BERNARD F SPADA 111 COPIES: DV FILE 

ORGANIC DATA VALIDATION- PCB 
CT0 836, NSWC WHITE- OAK 
SDG A0237 

15/Sail 

028/SSOO10006 028/SSOO20006 
028/SSOO40006 028/SSOO50006 
028/SSOO70006 028/SSOO80006 
047/28SSO21502 047/28SSO320006 
047/28SSO340006 047/28880350006 

028/SSOO30006 
028/SSOO60006 
028KSSOO90006 
047/28SSO330006 
047/28SSO360006 

Overview 

The sample set for CT0 836 NSWC White Oak, SDG A0237 consists of fifteen (15) environmental soil 
samples. All environmental samples were analyzed for polychlorinated biphenyls (PCB) by SW-846 Method 
8082. . 

The samples were collected by Tetra Tech NUS on February 15, 2002 and analyzed by Mitkem Corporation. 
All analyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA’QC) criteria using SW-846 Method 8082 analytical and reporting 
protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, blank spike/blank spike duplicate results, chromatographic 
resolution, compound identification, compound quantitation and detection limits. Areas of concern are listed 
below. 

Maior 

. None. 

Minor 

l Sample 028/SSOO60006 exceeded the 25% (and was >lOO%) difference between analytical 
columns quality control criteria for Aroclor 1260. The result for Aroclor 1260 was estimated (J). 
The validator used the lower result due to possible interferences. 

Notes 

Sample 047/28SSO330006 was reanalyzed at a dilution because the concentration of Aroclor 1260 exceeded 
d the linear calibration range of the instrument. The result for Aroclor 1260 from the diluted analysis was 

transposed to the undiluted analysis and used for validation. 



The data provided by the laboratory made it impossible to verify a sample calculation. The laboratory 
calibrated the PCBs using peak heights but the raw data detailed area responses. The laboratory willingly 
reprocessed the data to show all necessary information needed to perform sample calculations. 

The laboratory reported results from column #1 (DB-5) regardless of whether the concentration was the 
lower of the two results. This procedure of reporting is not consistent with SW-846 method requirements. 
The reviewer used the higher of the two analytical results for validation. 

Executive Summary 

Laboratory Performance: A qualification was made based on percent difference between analytical 
columns. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region III (g/94) and the NFESC guidelines. entitled Navy IRCDQM 
(Sept. 1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 1 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Bernard F Spada Ill 
Chemist/Data Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Appendix A 

Qualified Analytical Results 



A = lab Blank Contamination 
B =. Field Blank Contamination 

C = Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) ~ot~~&p]ja,& 

‘D = MS/MSD Ncincompliance 

E = LCS/LCSD Noncompliance 

F & Lab Duplicate lmprecisiin 

G = Field Duplicate Imprecision : 
:H = Holding Time Exceedance 

‘i = ICP Serial Dilution Noncompliance 

.J = CFAA PDS - GFAA MA’s r < 0.995 
K = lCr> Interference - include ICSAB % R’s 

.L = In&ument Calibration Range Exceedanoe 
‘Ii4 = Sample Preservation 

N = Internal Standard Noncompliance . . 
NO1 = .Intemal Standard Noncompliance Diixins 

NO2 = Recovery Standard Noncompliance Dioxins 

NO3 = Clean-up Standard Noncompliance Dioxins 
Poor Instrument Performance {Lo., base-time drifting) 

,f----: 
9 = 

P = (Jncertainty near detection limit (< 2 xfDL for inorganics and &RQL for organics) 

Q = &her problems (can encompass a number of issues) 

R’ = Surrogates Recovery Noncompliance 

S = PesticidelPCB Resolution 

,T = % Breakdown Noncompliance for DDT and E.ndrin 

I.- = Pest/PCD% between columns for positive results 

V = Non-linear calibrations, tuning r -c 0.995 (correlation c0effiiient) 

.I 

Qualifier Codes: 

W 
x 
Y 
z 

= EhirPC result 
‘= Signal to noise response drop 
= Percent sofiis <30% 
= Uncertainty at 2 sigma deviation is fess than sample activity 



CTO& .4SWC WHITE OAK 
SOIL DATA 
Miikem Corporatien 
SDG: A0237 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

028/SS0010006 
02/l 5102 
A0237-07A 
NORMAL 
70.0 % 
UG/KG 

/ 
RESULT QUAL CODE 

PESTICIDEWPCBs 
AROCLOR-1016 48 U 
AROCLOR-1221 48 U 
AROCLOR-1232 48 U 
AROCLOR-1242 48 U 
AROCLOR-1248 48 U 
AROCLOR-1254 48 U 
AROCLOR-1260 350 

028/SSOO20006 
02/l 5102 
A0237-08A 
NORMAL 
74.0 % 
UGIKG 

028/SSOO30006 
02/I 5102 
A0237-09A 
NORMAL 
71.0 % 
UGlKG 

028/SSOO40006 
02/l 5102 
A0237-1 OA 
NORMAL 
64.0 % 
UG/KG 

3ESULT QUAL CODE 

51 51 U U 
51 51 u u 
51 51 II U 
51 U 
51 51 U U 
51 51 U U 
720 720 

/ 
51 II I 

SOP-RES.DBF 05/07/02 



CT08360NSWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: A0237 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

028/SSOO50006 
02/l 5102 
A0237-11 A 
NORMAL 
38.0 % 
UG/KG 

RESULT QUAL CODE 
PESTICIDES/PCBs 

028/SSOO60006 028/SSOO70006 
020 5/02 02/l 5102 
A0237-12A A0237-13A 
NORMAL NORMAL 
73.0 % 67.0 % 
UGIKG UG/KG 

Page 2 

028/SS0080006 
02/l 5102 
A0237-14A 
NORMAL 
67,O % 
UG/KG 

IESULT QUAL CODE IRESULT QUAL CODE RESULT QUAL CODE 
I I 

15 U 49 U 50 u 
15 U 49 U 50 U 
I5 U 49 U 50 U 
15 U 49 u 50 II 
I5 U 49 U 
15 U 49 u ,. 
50 J u 150 

50 U 
50 U 
200 



CT08t- JSWC WHITE OAK 
SOIL DATA Mitkem Corporation 

SDG: A0237 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

028/SSOO90006 047128SSO21502 047/28SSO320006 047/28550330006 
02/l 5102 02/l 5102 02/l 5102 02/l 9102 
A0237- 15A A0237-02A A0237-01 A A0237-03 
NORMAL NORMAL NORMAL NORMAL 
73.0 % 85.0 %, 81.0 % 76.0 % 
UGIKG UG/KG UGIKG UGlKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
PESTlClDESlPCBs 
AROCLOR-1016 45 U 39 U 41 U 43 U -~---~~~~~~~~.~~~ 
AROCLOR-1221 45 U 39 U 41 U 43 U 
AROCLOR-1232 45 U 39 U 41 U 43 U 
AROCLOR.1242 45 U 39 U 41 U 43 U 
AROCLOR-1248 45 U 39 U 41 U 43 U 
AROCLOR-1254 45 U 39 U 41 U 43 U 
AROCLOR-1260 390 350 340 4100 

SOP-RES.DBF 05/07/02 



CT0836-NSWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: A0237 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/28SSO340006 
02/i 5102 
A0237-04A 
NORMAL 
73.0 % 
UGIKG 

RESULT QUAL CODE 
PESTICIDEWPCBs 
AROCLOR-1 016 46 U 
AROCLOR-1221 46 U 
AROCLOR-1232 46 U 
AROCLOR-1242 46 U 
AROCLOR-1248 46 U 
AROCLOR-1254 46 U 
AROCLOR-1260 130 

047l28SSO350006 
02/l 5/02 
A0237-05A 
NORMAL 
93.0 %. 
UGIKG 

IESULT QUAL CODE 

16 U 
If3 II 

047l28SSO360006 
02/l 5102 
A0237-06A 
NORMAL 
79.0 % 
UGIKG 

IESULT QUAL CODE 

Page 4 

3ESULT QUAL CODE 

SOP-RE 05/07/02 i ,A T’ 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS lNT&NAL CORRESPONDENCE 

/ S. NESBIT DATE: MAY 7,2002 

BERNARD F SPADA III COPIES: DV FILE 

ORGANIC DATA VALIDATION- SVOAlPCB 
CT0 836, NSWC WHITE-OAK 
SDG A0532 

4/Solid 

028SSO100006* 028SS0110006 028SSO120006 
028SSO130006 

Overview 

The sample set for CT0 836 NSWC White Oak, SDG A0532 consists of four (4) environmental soil samples. 
All environmental samples were analyzed for polychlorinated biphenyls (PCB) by SW-846 Method 8082. 

The samples denoted with an asterisk (*) were also analyzed for semivolatile organic compounds (SVOC) by 
CLP Method OLM04.2. 

The samples were collected by Tetra Tech NUS on April 4, 2002 and analyzed by Mitkem Corporation. All 
analyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QA/QC) criteria using CLP OLM04.2 and SW-846 8082 analytical and reporting 
protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review. 
of all available data including: data completeness, holding times, GCMS tuning, initial/continuing calibrations, 
laboratory method blank results, surrogate spike recoveries, internal standard recoveries, chromatographic 
resolution, compound ,identification, compound quantitation and detection limits. Areas of concern are listed 
below. 

Maior 

. None. 

. The following compound was detected in the solid method blank: 

Maximum Blank 
Comoound 
Bis(2-ethylhexyl)phthalate 

Concentration 
35 ,ugJkg 

Action Level 
350 pug/kg 

Sample aliquot, percent solids, and dilution factors were taken into consideration when applying the 
blank action levels. Positive results below the blank action level were qualified (B). 

Notes 

No matrix spike or blank spike was analyzed with the semivolatile fraction. 



The surrogate decachlorobiphenyl exceeded the % recovery quality control criteria on the RTX-CLPPEST 
column only. No action was required because the other column was compliant. 

The laboratory reported results from column #l (DB-5) regardless of whether-the concentration was the 
lower of the two results. This procedure of reporting is not consistent with SW-846 method requirements. 
The reviewer used the higher of the two analytical results for validation. 

Executive Summary 

Laboratory Performance: Qualifications were assigned based on method blank contamination. Results 
were reported from one column only. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region III (g/94) and the NFESC guidelines entitled Navy IRCDQM 
(Sept. 1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS ’ 

Bernard F Spada III 
. Chemist/Data Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



. 
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Appendix A 

Qualified Analytical Results . 



Qualifier Codes: 

A 
6 
c 
D 
E 
F 
G 
:H 
I 
.J 
K 

L- 
‘M 
N 
NO1 
NO2 

= Lab Blank Contamination 
= Field Blank Contamination 
= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
= MS/MS0 Noncompliance 
= LCSRCSD Noncompliance ‘. 
= Lab Duplicate Imprecision 
= Field Duplicate Imprecision 
= Hoiding Time Exceedance 
= ICP Serial Dilution Noncompliance 
= QFAA PDS - GFAii MSA’s r <0.995 
= ICP Interference - include ICSAB % R’s 
= Instrument-Calibration Range Exceedance 
= Sample Preservation 

.- NO3 

9 
P 
Q 

.R 
S 
T 
U 
.V 
W = E&lPC resuit 

= lntemaf Standard Noncompliance 
= Antemat Standard Noncompliance Dioxins 
= Recovery Standard Noncompliance Dioxins 
= Clean-up Standard Noncompliance Diixins 
= Poor Instrument Performance ii-e., base-time drifting) 
= Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 
= Other problems (can encompass a number of issues) 
= Surrogates Recovery Noncompliance 
= Pesticide/PC8 Resolution 

= % Breakdown Noncompliance for DOT and Endrin 
= Pest/PCD% between columns for positive results 
= Non-linear calibrations, tuning r-z 0.995 (correlation coefficient) 

>( ‘= Signal to noise response drop 
Y = Percent solids 430% 
Z = Uncertainty at 2 sigma deviation is less than sample activity 



PWQJJO: 42QQ 
SDG: A0532 MEDIA: SOIL DATA FRACTION: OS 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

028SSO100006 
4/4/2002 
A0532-01 A 

r---- 2-METHYLNAPHTHALENE 370 U 
-.----.___ 370 --u _.__-.. - -.-.. 

930 U __-.--- ..---. 
2-NITROPHENOL 370 U ----- 

-_ 
I~BRoMOPHENYL PHENYL ET I 3701 ut------l 

14.METHYLPHENOL I 3701 Ul I 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 370 U 
ACETOPHENONE 370 U 
ANTHRACENE 370 U 
ATRAZINE 370 U 

Page 1 of 2 [5/6/2002 1:10:13 PM] 

nsample 
samp-date 
lab-id 

qctyw 
units 
Pet-Solids 
DUP-OF: 

028SSO100006 
4/4/2002 
A0532-01 A 
NM 
UGIKG 
88 

--~ 
Parameter Result ValQual QualCode -_- 
BENZALDEHYDE 370 U 
BENZO(A)ANTHRACENE -- 370 u . __.~ 
BENZO(A)PYRENE 370 U 
BENZO(B)FLUORANTHENE - 370-- U 
BENZO(G,H,I)PERYLENE 370 U -__- 
BENZO(K)FLUORANTHENE 370 U . , / 
BlS(2CHLOROETHOXY)METHA 370 U 
BlS(2-CHLOROETHYL)ETHER 370 U 
BlS(2-ETHYLHEXYL)PHTHALAT 48 B A 
BUTYL BENZYL PHTHALATE 370 U _--__, 

_- 
DIETHYL PHTHALATE 370 U 
DIMETHYL PHTHALATE 370 U 
FLUORANTHENE 370 ii 
FLUORENE 370 U 
HEXACHLOROBENZENE 370 U 
HEXACHLOROBUTADIENE - 370 U 
HEXACHLOROCYCLOPENTADI 370 U 

nsample 028SSO100006 
samp-date 
lab-id 

c(cJw 
units 
Pet-Solids 
DUP.-OF: 

4/4/2002 
A0532-01 A 
NM 
UGtKG 
88 

IHExAcHLOROETHANE I 3701 ui I 
INDENO(1,2,3-CD)PYRENE 370 U 
ISOPHORONE 370 U 
N-NITROSO.DI-N-PROPYLAMIN 370 U 
N-NITROSODIPHENYLAMINE 370 U 
NAPHTHALENE 3701 u ‘1 ---. 

___--_._--.--- 
Parameter Result ValQual QualCode --__1_ ---- 
NITROBENZENE 370 U 
PENTACHLOR~PHENOL -. 930- u -- ____I_ -_.-_-.. 
PHENANTHRENE 370 U - 

---- PHENOL 370 u 
PYRENE 370 U --- --- 



PROJ-NO: 4200 
SDG: A0532 MEDIA: SOIL DATA FRACTION: OS 

nsample 028SS0110006 
samp-date .- 4/4/2002 
lab-id A0532-02A 

qc-type NM 
units UGIKG 
Pet-Solids 91 
DUP-OF: 

L-- 
Parameter Result ValQual QualCode 
1,1-BIPHENYL 360 U __.-.-_ 
2.2’-OXYBIS(1 -CHLOROPROPA 360 U / 
2,4,5-TRICHLOROPHENOL 910 U ~-----.~- 
2,4,6-TRICHLOROPHENOL 360 U -_1(-____1_1 
2.4.DICHLOROPHENOL 360 U 
I2.4-DIMETHYLPHENOL --tTot-~t---1 
2,4-DINITROPHENOL 910 U 
2,4-DINITROTOLUENE 360 U 
2.6-DINITROTOLUENE 360 U 

P-NITROPHENOL 360 U 
3,3’-DICHLOROBENZIDINE 360 U 
3-NITROANILINE 910 - - U 
4.6-DINITRO+2-METHYLPHENO 910 U 
4-BROMOPHENYL PHENYL ET 360 U 
4-CHLORO-3-METHYLPHENOL 360 U -- 
4-CHLOROANILINE 360 U 
4-CHLOROPHENYL PHENYL ET 360 U 
4.METHYLPHENOL 360 U 
4.NITROANILINE 910 U 

Page 2 of 2 002 1:10:13 PM] 

nsample 
samp-date 
lab-id 

w-type 
units 
Pct...Solids 
DUP.-OF: 

028SSO110006 
4/4/2002 
A0532-02A 
NM 
UG/KG 
91 

Parameter 
BENZALDEHYDE 
BENZO(A)ANTHRACENE 

Result ValQual QualCode - -.-- 
360 U 
360 U 

IBENZO;A;PYRENE ---36ot-~-7 
BENZO(B)FLUORANTHENE 360 U 
BENZO(G,H,I)PERYLENE 360 U --.__I__ 
BENZO(K)FLUORANTHENE 360 U 
BIS(2-CHLOROETHOXY)METHA 360 U 
BlS(2-CHLOROETHYL)ETHER 360 U 
B@?GEXYL)PHTHALAT 100 B -25 
BUTYL BENZYL PHTHALATE 360 U 
CAPROLACTAM 1 3601 
CARBAZOLE 1 3661 
CHRYSENE 360 U 
DI-N-BUTYL PHTHALATE 360 - U 
DI-N-OCTYL PHTHALATE 360 U 
DlBENZO(A,H)ANTHRACENE 360 U 
DIBENZOFURAN --__ 360 -c-i -- 
DIETHYL PHTHALATE 360 U 
DIMETHYL PHTHALATE 360 U 

INDENO(1,2,3-CD)PYRENE 360 U 
ISOPHORONE 360 U 
N-NITROSO-DI-N-PROPYLAMIN 360 U 
N-NITROSODIPHENYLAMINE 360 U 
NAPHTHALENE 360 U _---____ 

nsample 
samp-date 
lab-id 

qc-09 
units 
Pet-Solids 
DUP.-OF: 

028SSO110006 
4/4/2002 
A0532-02A 
NM 
UGIKG 
91 

Parameter 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE ___. 
PHENOL 
PYRENE 

Result ValQual QualCode 
360 U ---- 
910 U ---. 
360 U 
360 U 
360 u 



PROJ-NO: 4200 
* SDG: A0532 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 
samp-date 
lab-id 

wtyw 
units 
Pet-Solids 
DUP-OF: 

028SS0100006 
4J4JO2 
AO532-01 
NM 
UG/KG 
88 

nsample 
samp....date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

028SSOllOOO6 
4J4JO2 
A0532-02 
NM 
UGIKG 
91 

-___ ----~ .-.--- - 
Parameter Result ValQual QualCode 
AROCLOR-1016 38 U -- __-~- --. 
AROCLOR-1221 38 U ----- 
AROCLOR-1232 38 U 
AROCLOR-1242 38 U - _-. ----~ .-- 
AROCLOR-1248 38 U __.~-- -- -_- 
AROCLOR-1254 38 U -___-- -----___ 
AROCLOR-1260 38 U -..- --~- 

L:-----1-m AROCLOR-1232 
AROCLOR-1242 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

028SSOl20006 
4J4JO2 
A0532-03 
NM 
UGtKG 
84 

/Parameter I Result/ ValQuall Qua%a __- -.._.--_ 
40 U -. _--.- 

AROCLOR-1221 40 ---~ u 
40 U .._--.. - ..-~--- 
40 U ..---..- __ ._. -...- . ..- __~___.. .-- 
40 U ..___~ --_. . L 
40 U -__- 
40 u - '- _- ,. 

., 

Page 1 of 2 [5/7/02 8:29:37 AM] 



PRO&NO: 4200 -’ 
SDG: A0532 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 
samp-date 
lab-id 

w-Vpe 
units 
Pet-Solids 
DUP-OF: 

028SSO130006 
414102 
A0532-04 
NM 
UGIKG 
90 

Parameter 
AROCLOR-1016 
AROCLOR-1221 ___ -..___- 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 -.-_ 
AROCLOR-1254 
AROCLOR-1260 

---__-. 
/ Result ValQuat QualCode 

------I 
36 U 
36 U -___-..- ..__ -.__ 

-36 U .~ .-.-... ___- 
36 U 
36 u - 
36 U - .__._____~ 

860 

Page 2 of 2 j2 8:2&37 AM] .‘,. . . . 



TO: 

FROM: 

SUBJECT: 

MR. S. NESBIT DATE: MAY 6,2002 

SETH C. STAFFEN COPIES: DV FILE 

ORGANIC DATA VALIDATION - PCB 
CT0 836, NSWC WHITE OAK, MD 
SDG: 82576 

SAMPLES: 15/Sail 

0470006Dup 
0470040006 
0470080006 
0470120006 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

0470010006 0470020006 0470030006 
0470050006 0470060006 0470070006 
0470090006 0470100006 0470110006 
0470130006 0470140006 

The sample set for CT0 836, SDG: 82576; NSWC White Oak, MD consists of fifteen (15) soil environmental 
samples. All samples were analyzed for Target Compound List (TCL) polychlorinated biphenyls (PCBs). 
One field duplicate pair was included in the SDG: 0470050006 / 0470006Dup. 

The samples were collected on December 21,200l and were analyzed by Mitkem Coporation. All analyses 
were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAKX) criteria using SW-846 Method 8082 analytical and reporting protocol. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, blank spike results, field duplicate results, matrix 
spike/matrix spike duplicate results, compound identification, compound quantitation, and detection limits. 
Areas of concern are listed below. 

Maior Problems 

l There were no major problems noted that would have resulted in the rejection of data. 

Minor Problems 

0 Field duplicate imprecision occurred between sample 0470050006 and its duplicate, 
0470006Dup. Positive and nondetected results for Aroclor 1260 were qualified as estimated, J, 
and , UJ, respectively, in the field pair. 

l The relative percent difference (RPD) between columns exceeded 25% for the following 
pesticides. Positive results were qualified as estimated, J. 



Memo to: S. Nesbit 
Date: 05/06/02 
Page: 2 

Sample ComDound 
0470050006 Aroclor 1260 

%D f---Y i 
39.2% 

0470090006 Aroclor 1260 56.2% 

l Positive results below the RL were qualified as, estimated, J, due to uncertainty near the 
detection limit. The direction of bias cannot be determined. 

Notes 

The continuing calibrations on 12/26/01 af 1750, 12/27/Olat 0158, 12/27/01 at 1009, 12/28/01 at 1704, and 
12/28/01 at 2108 contained %Ds that were greater than the 15% quality control limit for Aroclor 1260 on 
column RTXCLPPEST. No qualification action was taken because the other column was compliant. 

The laboratory reported results from column #l (DB-5) regardless of whether the concentration was the 
lower of two results. This procedure of reporting is not consistent with SW-846 method requirements. 
The reviewer used the higher of the two analytical results for validation. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Aroclor 1260 failed to meet the continuing calibration %D quality control 
limits on one column in the PCBs fraction. Aroclor 1260 exceeded the RPD between columns criteria in two 
samples. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (September, 1994) as modified by Region Ill and the NFESC guidelines “IRCDQM” (September, 
1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

,---L 

“I attest that the’data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

-.- 

Seth C. Staffen 
Environmental Scientist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. 
2. 
3. 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 
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APPENDIX .A 

QUALIFIED ANALYTICAL RESUL’fS 

: 



Qwlifier Codes: 

A = Lab Blank Contamination 
.B = Field Blank Contamination 
42 = Calibration (i.e.l % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
‘D = MS/MSD Ndncompliance 

E = LCWLCSD Noncompliance 
F = Lab Duplicate Imprecisiin 

G = Field Duplicate Imprecision . 
‘f.j = I-lolding‘Time Exceedance 

I 4 ICP Serial Dilution Noncompliance 

J = dFAA PDS - GFAA MSA’s r.c 0.995 
K = ICP Interference - include ICSAB % R’s 
L = Instrument Calibration -Range Exceedance 
M = Sample Preservation 

N = Internal Standard Noncompliance 
NO1 F Internal Standard Noncompliance Dioxins 

NO2, = Recovery Standard Noncompliance .Dioxins 
NO3 = Clean-up Standard Noncompliince Dioxins 
0 = Poor Instrument Performance ii.e., base-time drifting) 
.P = Uncertainty near detection limit (< 2 x IDL- for inorganics and 4RQL for organ-cs) 
Q -= Other problems (can encompass a number of i&sues) 
.R .= Surrogates Recovery Noncompliance 

S = Pesticide/PC8 Resolution 

.T = % Breakdown Noncompliance for DDT and Endrin 

IJ = Pest&CD% between columns for positive results 
-v = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 
W = Et&X result 
x ‘= Signd to noise response drop 
Y = Percent solids 40% 
z = Uncertainty at 2 sigma deviation is less than sample activity 

. 

,/“2\. 

i 



CfO85. .dswc WHITE OAK 
‘SOIL DATA 
Nsitkem Corporation 
SDG: 82676 

SAMPLE NUMBER: 0470006Dup 
SAMPLE DATE: 12/21101 
LABORATORY ID: 82576006 
OC-TV PE: NORMAL 
% SOLIDS: 84.0 % 
UNITS: UGIKG 
FIELD DUPLICATE OF: 0470050006 

PESTlClDESlPCBs 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 

AROCLOR-1260 

RESULT QUAL CODE 

28 U 
28 U 
28 U 
28 U 
28 U 
28 U 
28 UJ G 

0470010006 
12/21/01 
82576001 
NORMAL 
98.0 % 
UG/KG 

0470020006 
12/21/01 
82576002 
NORMAL 
96.0 % 
UGlKG 

ESULT QUAL CODE RESULT QUAL CODE 

Page 1 

0470030006 
12/21/01 
82576003 
NORMAL 
96.0 % 
UGIKG 

IESULT QUAL CODE 

~ 

SOP-RES.DBF 05/06/02 
, 
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CT08369NSWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: 82576 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

12/21/01 
0470040006 

12/21/01 
82576004 

1 0470050006 

82576005 
NORMAL NORMAL 
87.0 % 85.0 % 
UGIKG UGIKG 

PESTlClDESlPCBs 
RESULT QUAL CODEIRESULT QUAL CODE 

I 
AROCLOR-1016 28 U 27 U 
AROCLOR-1221 28 U 27 , U 
AROCLOR-1232 28 U 27 U 

AROCLOR-1242 28 U 127 U 
AROCLOR-1248 28 U 127 U 

AROCLOR-1254 28 U 127 u 

AROCLOR-1260 120 161 J 1 GU 

0470060006 
12/21/01 
82576007 
NORMAL 
88.0 % 
UGIKG 

IESULT QUAL CODE 

!7 U 
!7 U 
!7 U I 

Page 2 

0470070006 
12/21/01 
82576015 
NORMAL 
93.0 % 
UGIKG 

{ESULT QUAL CODE 

. 

I 

SOP-FIEF ) 05/06/02 



CT08&4SWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: 82576 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCTYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

0470080006 
12/21/01 
82576008 
NORMAL 
96.0 % 
UGIKG 

_-.. -. 
RESULT QUAL CODE 

PESTlClDESlPCBs 
AROCLOR-1016 26 U 
AROCLOR-1221 26 U 
AROCLOR-1232 26 U 
AROCLOR-1242 26 U 
AROCLOR-1248 26 U 
AROCLOR-1254 26 U 
AROCLOR-1260 58 

0470090006 0470100006 
12/21/01 12/21/01 
82576009 82576010 
NORMAL NORMAL 
90.0 % 92.0 % 
UG/KG UGIKG 

3ESULT QUAL CODi 

?7 U 
27 U 
77 U -. / 
27 U 
27 U 
27 U 
130 J U 

IESULT DUAL CODE 

25 U 
25 U 
25 U 
25 U 

Page 3 

0470110006 
12/21/01 
82576011 
NORMAL 
92.0 % 
UGIKG 

RESULT QUAL CODE 

SOP-RES,DBF 05/06/02 
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FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS lNjbRf’4& GORRESPONDENCE ‘ .* 

S. NESBIT 

BERNARD F SPADA III 

DATE: MAY 6,2002 

COPIES: DV FILE 

ORGANIC DATA VALIDATION- PCB 
CT0 836, NSWC WHITE-OAK 
SDG 90077 

4Sediment 

047/28SD0150006 047/28SD0160006 . 
047/28SDOI 70006 047/28SD0180006 

Overview 

The sample set for CT0 836 NSWC White Oak, SDG 90077 consists of four (4) sediment environmental 
samples. All environmental samples were analyzed for polychlorinated biphenyls (PCB) by Method SW-846 
8082. 

The samples were collected by Tetra Tech NUS on January 21,2002 and analyzed by Mitkem Corporation. 
Ail analyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA/QC) criteria using SW-846 8082 analytical and reporting protocols. 

All samples were successfully analyzed, The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, blank spike/blank spike duplicate results, chromatographic 
resolution, compound identification, compound quantitation and detection limits. Areas of concern are listed 
below. 

Maior 

. None. 

Minor 

. None. 

Notes 

The initial submittal of the PC9 data was unusable for validation because all the raw data reports were based 
on area responses. The laboratory calculated the results using peak heights. This inconsistency made it 
impossible to verify any sample calculations for this fraction. The laboratory resubmitted the PCB data in the 
proper form after being informed of this error. 

The continuing calibration performed on January 24 at 21:06 and January 25 at 13:13 and 14:45 exceeded 
the 15% difference (%D) criteria for Aroclor 1260 on column RTXCLPPEST. No action was taken since 
column RTXCLPPEST 2 was compliant. 

The laboratory reported results from column #1 (DB-5) regardless of whether the concentration was the 



lower of the two results. This procedure of reporting is not consistent with SW-846 method requirements. 
The reviewer used the higher of the two analytical results for validation. 

Executive Summary 

Laboratory Performance: Results were reported from one column only. 

Other Factors Affecting Data Quality: None. * 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation (1 O/99) and the NFESC guidelines entitled Navy IRCDQM (Sept. 1999). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Bernard F Spada III 
Chemist/Data Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Repotted by the Laboratory 
Appendix C - Support Documentation 



Anpendix A 

Qualified Analytical Results 
I_ 



.f--. 

Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination I 

c = Calibration (i.e., % FED& %Ds, 1CVs, CCVs, RPDs, RRFs, etc.) Noncompkam 
D = MS/MSD Noncompliance 
E = LCSRCSD Noncompliance 
F = Lab Duplicate Imprecision 

G = Field Duplicate Imprecision 

w = Holding Time Exceedance 
I g ICP Serial Dilution Noncompliance 
J I GFAA PDS - GFAA MM’s r c 0.995 
K = ICp Interference - in&d6 lCSAl3 % R’s 

.L = In&ument Calibration Range Exceedance 
.M = Sample Preservation 

N = Internal Standard Noncompliance 
NO1 = Internal Standard Noncompliance Dioxins 
NO2 = Recovery Standard Noncompliance Dioxins 
NO3 = Clean-up Standard Noncompliance Diixins r---Y 

9 = Poor Instrument Performance (i.e., base-time drifting) 
P = Uncertainty near detection limit (< 2 x ,lDL for inorganics and <CRQL for organ*=) 

Q = Other problems (can encompass a number of issues) 
‘R = Surrogates Recovery Noncompliance 

S = Pesticide/PC6 Resolution 

.T = % Breakdown Noncompliince for DDT and End& 

U = Pest/PCD% between columns for positive results 
V = Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 
W = EMPC result 
g .= Signal to noise response drop 
Y = Percent solids 40% 
2 = Uncertainty at 2 sigma deviation is less than sample activity 



CT08. iJSWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: 90077 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/26SD0150006 
01/21/02 
90077001 
NORMAL 
66.0 % 
UGIKG 

RESULT QUAL CODE 
PESTlClDESlPCBs 
AROCLOR-1016 4900 U 
AROCLOR-1221 4900 U 
AROCLOR-1232 4900 U 
ARdCLOR-1242 4900 U 
AROCLOR-1248 4900 U 
AROCLOR-1254 4900 U 
AROCLOR-1260 170000 

047/28SDOi 60006 
01/21/02 
90077002 
NORMAL 
78.0 % 
UG/KG 

iESULT QUAL CODE F IESULT QUAL CODE 

12 U 
$2 U 
12 U 
$2 U 
12 u 
$2 U 
240 

047/28SD0170006 
01/21/02 
90077003 
NORMAL 
72.0 % 
UGIKG 

I200 

1 

047/2ElSD0180006 
01/21/02 
90077004 
NORMAL 
81.0 % 
UGIKG 

?ESULT QUAL CODE 

41 U 
41 U 
41 U 
41 ELiiiiE U 
41 U 
41 U 
74 

SOP-RESDBF 05/06/02 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 7/Sediment 

Tetra Tech NUS 
,/-- 

INTERNAL CORRESPONDENCE 

MR. S. NESBlT 

SETH C. STAFFEN 

DATE: 

COPIES: 

MAY 6,2002 

DV FILE 

ORGANIC DATA VALIDATION - PCB 
CT0 836; NSWC WHITE OAK, MD 
SDG: A0308 

047/28SDO420006 047/28SD042D0006 047/28SD0430006 
047/28SD0440006 047/28SD0450006 047/28SDO460006 
047/28SD0470006 

NSWC White Oak, MD consists of seven (7) sediment 
analyzed for Target Compound List (TCL) polychlorinated 
pair was included in the SDG: 047128SD0420006 / 

OVERVIEW 

The sample set for CT0 836, SDG: A0308; 
environmental samples. All samples were 
biphenyls (PCBs). One field duplicate 
047/2850042D0006. 

The samples were collected by Tetra Tech NUS, Inc, on February 28, 2002 and were analyzed by Mitkem 
Coporation. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Method 8082 analytical and 
reporting protocol. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, blank spike results, matrix spike/matrix spike duplicate 
results, compound identification, compound quantitation, and detection limits. Areas of concern are listed 
below. 

Maior Problems 

l There were no major problems noted that would have resulted in the rejection of data. 

Minor Problems 

l There were no minor problems noted that would have results in the qualification of data. 

Notes 

The continuing calibration on 03/05/02 at 1535 contained an average %D that was greater than the 15% 
1 quality control limit for Aroclor 1260 on column DB-608. No qualification action was taken because column 

DB-05 was compliant. 



Memo to: S. Nesbit 
Date: 05/06/02 
Page: 2 

The surrogate recovery of Decachlorobiphenyl was zero on column DB-608 for sample 47/28SDO430006 
due to a 50X dilution. No qualification action was taken. 

Due to the presence of target compounds, samples: 4728SDO420006 (IOX), 047/2880042D0006 (10X), 
047/28SDO430006 (50X), and 0471’28SD0460006 (5X) were analyzed and reported at a dilution. This 
accounts for the elevated reporting limits for these samples. No qualification action was taken. 

The laboratory calibrated the PCBs using peak heights but the raw data detailed only area. The laboratory 
resubmitted the necessary data needed to perform the sample calculations. 

The laboratory reported results from column #I (DB-5) regardless of whether the concentration was the 
lower of two results. This procedure of reporting is not consistent with SW-846 method requirements. 
The reviewer used the higher of the two analytical results for validation. 

. 
EXECUTIVE SUMMARY 

Laboratory Performance Issues: Aroclor 1260 failed to meet the continuing calibration %D quality control 
limit on one column. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (September, 1994) as modified by Region III and the NFESC guidelines “IRCDQM” (September, 
1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. ; . 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Seth C. Staffen 
Environmental Scientist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



APPENDIX A 

QUALlFiED ANALYTICAL RESULTS 

f--x 



Qualifier Codes: 

A 
I3 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 

N 
NO1 

= Lab Blank Contamination 
= Field Blank Contamination 
= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
= MS/MSD Noncompliance 
= LCWLCSD Noncompliance 
= Lab Duplicate Imprecision 
= Field Duplicate Imprecision 
= Holding Time Exceedance 
= ICP Serial Dilution Noncompliance 
= GFAAPDS-GFAA MSA’s rc0.995 
= ICP Interference - include ICSAB % R’s 
= Instrument Calibration Range Exceedance 
= Sample Preservation 
= Internal Standard Noncompliance 
= Internal Standard Noncompliance Dioxins 

NO2 = Recovery Standard Noncompliance Dioxins 
NO3 = Clean-up Standard Noncompliance Dioxins 
0 = Poor Instrument Performance (Le., base-time drifting) 
P = Uncertainty near detection limit (< 2 x IDL for inorganics and 4RQL for organics) 
Q = Other problems (can encompass a number of issues) 
R = Surrogates Recovery Noncompliance 
S = f?esticide/PCB Resolution 
T = % Breakdown Noncompliance for DDT and Endrin 
U = PestiPCD% between columns for positive results 
V ‘= Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 
w = EMPC result 
X = Signal to noise response drop 
Y = Percent solids ~30% 
Z = Uncertainty at 2 sigma deviation is less than sample activity 
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CT083~ .&WC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: A0308 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/28SDO450006 
02/28/02 
A0308-05A 
NORMAL 
74.0 % 
UGlKG 

RESULT QUAL CODE 
PESTlClDESlPCBs 
AROCLOR-1016 44 U 

AROCLOR-1221 ,. 44 U 

AROCLOR-1232 44 U 

ARbCLOR-1242 44 U 

AROCLOR-1248 44 U 

AROCLOR-1254 44 U 

AROCLOR-1260 1600 

047/28SDO460006 
02/28/02 
A0308-06A 
NORMAL 
76.0 % 
UGIKG 

ESULT QUAL CODE 

!iO U 
!iO U 

047/28880470006 
02/28/02 
A0308-07A 
NORMAL 
78.0 % 
UGIKG 

IESULT QUAL CODE 

13 U 
13 U 

Page 2 

IESULT QUAL CODE 

SOP 05/07/02 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: S. NESBIT DATE: 

FROM: 

SUBJECT: 

BERNARD F SPADA Ill COPIES: 

ORGANIC DATA VALIDATION- PCB 
CT0 836, NSWC WHITEOAK 
SDG A0241 

SAMPLES: 

Overview 

5/Sail 

047/28SDO370006 047/28SD0380006 
047/28SDO400006 047/28SD0410006 

MAY 7,2002 

DV FILE 

047/28SDO390006 

The sample set for CT0 836 NSWC White Oak, SDG A0241 consists of five (5) environmental soil samples. 
All environmental samples were analyzed for polychlorinated biphenyls (PCB) by SW-846 Method 8082. 

The samples were collected by Tetra Tech NUS on February 19, 2002 and analyzed by Mitkem Corporation. 
All analyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Method 8082 analytical and reporting 
protocols. . --, 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, blank spike/blank spike duplicate results, chromatographic 
resolution, compound identification, compound quantitation and detection limits. Areas of concern are listed 
below. 

L Maior 

. None. 

Minor 

. None. 

Notes 

Surrogate recovery in sample 047/28SD0380006 was below the laboratory quality control criteria for 
tetrachloro-m-xylene on both columns. No action was taken since the sample was analyzed at a 10X 
dilution. 

The recovery for Aroclor 1016 in the laboratory control sample LCS was below the laboratory’s quality control 
criteria. No action was taken since the LCSD showed acceptable recovery. 

The data provided by the laboratory made it impossible to verify a sample calculation. The laboratory 
calibrated the PCBs using peak heights but the raw data detailed area responses. The laboratory willingly 
reprocessed the data to show all necessary information needed to perform sample calculations. 



The laboratory reported results from column #1 (DB-5) regardless of whether the concentration was the 
lower of the two results. This procedure of reportii’ig is hot consistent with SW-646 method requirements. 
The reviewer used the higher of the two analytical results for validation. 

Executive Summarv 

Laboratory Performance: Results were reported from one column only. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region Ill (g/94) and the NFESC guidelines entitled Navy IRCDQM 
(Sept. 1999). The text of this report has been formulated to address ,only those problem areas affecting data 
quality. 

“I attest that the data referenced herein. were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Bernard F Spada Ill 
Chemist/Data Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



i*ns. 
Appendix A 

Qualified Analytical Results 



Qualifier Codes: 

A = Lab Blank Contamination 
= Field Blank Contamination B 

c 
D 
E 
F 
G 
:H 
.I 
.J 
K 

.L 
.M 
N . 
NO1 
NO2 = Recovery Standard Noncompliance Dioxins 
NO3 = Clean-up Standard Noncompliance Dioxins 

9 
P 
Q 
R 
S 
,T 
u 
v 
W 
x 
Y 
Z 

= Poor Instrument Performance ii-e., base-time drifting) 
uncertainty near detection limit (c 2 x IDL for inorganics and -&RQL for organics) 
Other problems (can encompass a number of issues) 
Surrogates Recovery Noncompliance 
PesticidelPCB Resolution 
% Breakdown Noncompliance for DDT and E,ndrin 
Pest/PCD% between columns for positive results 
Non-linear calibrations, tuning r -c 0.995 (correlation coefficient) 
EMPC result 
Signal to noise response drop 
Percent solids <300/o 
Uncertainty at 2 sigma deviation is fess than sample activity 

= Calibration (i.e., % RSDs, %Ds, ICVs, C&s, RPDs, RRFs, etc.) Noncompliance 
= MS/MSD Noncompliance 
= LCWLCSD Noncompliance 
= Lab Duplicate imprecision 
= Field Duplicate Imprecision 
= Holding Time Exceedance 
=’ ICP Serial Dilution Noncompliance 
= GFAA PDS - GFAA MSA’s r c 0.995 
= ICp Interference - include ICSAB X R’s 
= Instrument Calibration Range Exceedance 
= Sample Preservation 
= Internal Standard Noncompliance 
= .Intemal Standard Noncompliance Dioxins 



CT0836-NSWC WHITE OAK 
SOIL DATA 
Mitkem Corporation Page 1 

SDG: A0241 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/28SD0370006 
02/21/02 
A0241 -001 A 
NORMAL 
70.0 % 
UG/KG 

RESULT QUAL CODt 
PESTlClDESlPCBs 
AROCLOR-I 016 340 U 

AROCLOR-1221 340 U 

AROCLOR-1232 340 U 

AROCLOR-1242 340 U 

AROCLOR-1248 340 U 

AROCLOR-1254 340 U 

AROCLOR-1260 5500 

047/28SD0380006 
0212 1 io2 
A0241 -002A 
NORMAL 
76.0 % 
UGIKG 

IESULT QUAL CODE 

047l28SDO390006 047/28500400006 
02121 IO2 02/21102 
A0241 -003A A0241 -004A 
NORMAL NORMAL 
63.0 % 79.0 % 
UGlKG UGIKG 

IESULT QUAL CODE RESULT QUAL CODE 

390 U 31 U 
390 U 31 U 
$90 U I 131 U I 
390 U 31 U 
390 U 31 U 
390 U 31 U 
7400 1910 

I 

., “~ 
SOP-RE 05/06/02 
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CT083b GWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: A0241 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/28SD0410006 
02t21/02 
A0241 -005A 
NORMAL 
72.0 % 
UG/KG 

RESULT QUAL CODE 
PESTICIDES/PCBs 
AROCLOR-I 016 35 U 

AROCLOR-1221 35 U 

AROCLOR-1232 35 U 

AROCLOR-1242 35 U 

AROCLOR-1248 35 U 

AROCLOR-1254 35 U 

AROCLOR-1260 35 U 

II I! II 

100.0 % 100.0 % 100.0 % 

lESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 



0 =k 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

S. NESBIT / DATE: 

BERNARD F SPADA III COPIES: 

ORGANIC DATA VALIDATION- PCB 
CT0 836, NSWC WHITE OAK 
SDG A01 80 

G/Sediment 

047/28SD0190006 047/28SDO200006 
047/28SD0220006 047/28SDO230006 

7/Sail 

047/28SSO250006 047/28SSO260006 
047/28SSO280006 047/28880290006 
047/28SSO310006 

MAY 7,2002 

DV FILE 

047/28SD0210006 
047/28SDO240006 

047/28SSO270006 
047/28SSO300006 

The sample set for CT0 836 NSWC White Oak, SDG A0180 consists of seven (7) environmental soil 
samples and six (6) environmental sediment samples. All environmental samples were analyzed for 
polychlorinated biphenyls (PCB) by SW-846 Method 8082. 

The samples were collected by Tetra Tech NUS on February 6, 2002 and analyzed by Mitkem Corporation. 
All analyses were conducted in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Method 8082 analytical and reporting 
protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, blank spike/blank spike duplicate results, chromatographic 
resolution, compound identification, compound quantitation and detection limits. Areas of concern are listed 
below. 

Maior 

. None. 

Minor 

. None. 



Notes 

The continuing calibration analyzed on February 8 at 20:47 exceeded the 15%D quality control criteria for 
Aroclor 1260 on the RTXCLPPEST 2 column. All associated results were reported from the RTXCLPPEST 
column. No action was taken on this basis. 

The continuing calibration analyzed on February 9 at 0454 and 12:31 exceeded the 15%D quality control 
criteria for Aroclors 1016 and 1260 on the RTXCLPPEST 2 column. All associated results were repotted 
from the RTXCLPPEST column. No action was taken on this basis. 

Several results on the EDD did not correspond with the results reported on the Form 1’s. This was an 
apparent oversight by the laboratory. The results that did not correspond correctly were those that were 
reported from the RTXCLPPEST column due to the RTXCLPPEST 2 columns continuing calibration being 
non-compliant as stated above. 

Samples 047/28SD0190006, 047/28SDO220006 and 047/28SD0230006 were reanalyzed at a dilution 
because the concentration of Aroclor 1260 present exceeded the linear calibration range of the instrument. 
The result for Aroclor 1260 from the diluted analysis was transposed to the undiluted analysis and used for 
validation. 

The matrix spike and matrix spike duplicate (MS/MSD) was performed on sample 047/28SD0190006. All 
results in the MS/MSD exceeded the laboratory’s quality control criteria because of the high concentration of 
Aroclor 1260 present in the un-spiked sample. No action was taken. 

The data provided by the laboratory made it impossible to verify a sample calculation. The laboratory 
calibrated the PCBs using peak heights but the raw data detailed area responses. The laboratory willingly 
reprocessed the data to show all necessary information needed to perform sample calculations. 

The laboratory reported results from column #1 (DB-5) regardless of whether the concentration was the 
lower of the two results. This procedure of reporting is not consistent with SW-846 method requirements. 
The reviewer used the higher of the two analytical results for validation. 

Executive Summary 

Laboratory Performarice: None. 

Other Factors Affectihg Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region III (g/94) and the NFESC guidelines entitled Navy IRCDQM 
(Sept. 1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 



“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUd 
Bernard F Spada III 
Chemist/Data Validator 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Appendix A 

Qualified Analytical Results 



. . 
Qualifier Codes: 

A 
B 
c 
D 
E 
F 
G 
‘H 

.I 
1 J 

K 

.L 
.M 
N 1 
NO1 
NO2 
NO3 

9 
P 
Q 
R ’ 
S 

:T 
‘U 
-v 
W 

= Lab Blank Contamination 
= Field Blank Contamination 
= Calibration (i.e.. % RSDs, XDs, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
= MS/MSD Ncincompliance 
= LCS/LCSD Noncompliance 
= Lab Duplicate fmprecision 
= Field Duplicate Imprecision 
= Holding lime Exceedance 
i ICP Serial Dilution Noncompliance 
= GFAA PDS - GFfi MSA’s r c 0.995 
= ICp Interference - incluck+ ICSAB % R’s 
= In&ument Calibration Range Exceedance 
= Sample Preservation 
= Internal Standard Noncompliance 
= htemal Standard Noncompliance Dioxins 
= Recovery Standard Noncompliance .Dioxins 
= Clean-up Standard Noncampliarice Diixins Y--h I 

= Poor Instrument Performance ii-e., base-time drifting) 
= Uncertainty near detection limit (-G 2 x IDL for inorganics and <CRQL for orgariii) 
= Other problems (can encompass a number of issues) 
= Surrogates Recovery Noncompliance 
= Pesticide/PCB Resolution 
= % Breakdown Noncompliance for DDT and Endrin 
= Pest/PCD% between columns for positive results 
= Non-linear calibrations, tuning r =Z 0.995 (correlation coeffiient) 
= EhjlPC result 

x ‘= Signal to noise response drop 
Y = Percent solids 40% 
z = Uncertainty at 2 sigma deviation is less than sample activity 



CT08L .dSWC WHITE OAK 
SOIL DATA 
Mifkm Corporation 
SDG: A0180 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/28SDOi 90006 
02/06/02 
A0180-OlA 
NORMAL 
96.0 % 
UG/KG 

PESTlClDESlPCBs 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR.1232 
AROCLOR-1242 
AROCLOR-1248 

RESULT QUAL CODt 

4200 U 
4200 U 
4200 U 
4200 U 
4200 U 

AROCLOR-1254 4200 U 

AROCLOR-1260 200000 

SOPJiES.DBF 05/07/02 

047/28SD020006 
02/06/02 
A01 80-02A 
NORMAL 
74.0 % 
UGIKG 

IESULT QUAL CODE IESULT QUAL CODE 

130 U I 130 U 
130 U 
130 U 
130 U 
130 U 

130 U 
3000 EiiiiiE 1 130 U 

11000 

047128SDO210006 
02106102 
A01 EO-03A 
NORMAL 
72.0 % 
UGIKG 

Page 1 

047/28SDO220006 
02/06/02 
A01 EO-04A 
NORMAL 
72.0 % 
UGIKG 

RESULT QUAL CODE 



CT0836-NSWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: A0180 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/28SD0230006 
02/06/02 
A01 80-05A 
NORMAL 
68.0 % 
UGIKG 

047/28SDO240006 

PESTlClDESlPCBs 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

RESULT QUAL CODE 

140 U 
140 U 
140 U 
140 U 
140 U 
140 U 
22000 

02/06/02 
A01 80-06A 
NORMAL 
78.0 % 
UGlKG 

IESULT QUAL CODE 

047/28SSO250006 
02106102 
A01 80-07A 
NORMAL 
76.0 % 
UGIKG 

lESULT QUAL CODE 

Page 2 

047/28SSO260006 
02/06/02 
A01 80-08A 
NORMAL 
77.0 % 
UGlKG 

IESULT QUAL CODE 

130 U 
130 ‘u 
130 U 

E-y--- 



CTO~L- ASWC WHITE OAK 
SOIL DATA 
Mitkem Corporation 
SDG: A0180 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

047/28SSO270006 
02/06/02 
A01 80.09A 
NORMAL 
83.0 % 
UG/KG 

PEStlCIDES/PCBs 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

RESULT QVAL CODE 

120 U 
120 U 
120 U 
120 U 
120 U 
120 U 
120 U 

1 

SOP-RES.DEF 

047l28SSO280006 047128SSO290006 
02/06/02 02106/02 
A01 80-l OA AOI80-11A 
NORMAL NORMAL 
72.0 % 83.0 % 
UGIKG UG/KG 

;ESULT QUAL CODE 

30 U 
30 U 

IESULT QUAL CODE 

Page 3 

047/28SSO300006 
02/06/02 
A0180-12A 
NORMAL 
88.0 % 
UGIKG 

IESULT QUAL CODE 

p-y--- 

110 U 
I10 U 
110 U 
110 U 

05/07/02 



8 
8 - 

i 
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Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: MR. S. NESBIT DATE: JUNE 26,2002 

FROM: SETH C. STAFFEN COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - PCB 
CT0 836; NSWC WHITE OAK, MD 
SDG: A0661 

SAMPLES: 1 WSoil 

028SSOi 40006 028SSO14FD0006 028SSO150006 
028ss0160006 028SSO170006 028ss0180006 
028SSO190006 028SSO200006 028SSO210006 
028SSO220006 028SSO230006 028SSO240006 
028SSO250006 028SSO260006 

OVERVIEW 

The sample set for CT0 836, SDG: A0661; NSWC White Oak, MD consists of fourteen (14) soil 
environmental samples. All samples were analyzed for Target Compound List (TCL) polychlorinated 
biphenyls (PCBs). One field duplicate pair was included in the SDG: 028SSO140006 / 028SS014FD0006. 

The samples were collected by Tetra Tech NUS, Inc. on April 25, 2002 and were analyzed by Mitkem 
Coporation. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 Method 8082 analytical and 
reporting protocol. 

All samples were successfully analyzed. The findings offered in this report are based upon g general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, blank spike results, matrix spike/matrix spike duplicate 
results, field duplicate precision, compound identification, compound quantitation, and detection limits. Areas 
of concern are listed below. 

Notes 

The matrix spike (MS) and matrix spike duplicate (MSD) percent recoveries (%Rs) were greater than the 
upper quality control limit for Aroclor-1016. No qualification action was taken based on MS/MSD %R 
noncompliances alone. 

The laboratory reported results from column #I (RTXCLPPEST2) regardless of whether the concentration 
was the lower or the higher of two results. This procedure of reporting is not consistent with SW-846 
method requirements. The reviewer used the higher of the two analytical results for validation. 



Memo to: S. Nesbit 
Date: 06f26fQ2 
Page: 2 

EXECUTIVE SUMMARY .?--=Y 

Laboratory Performance Issues: The laboratory reported the results from column #I. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (September, 1994) as modified by Region Ill and the NFESC guidelines “IRCDQM” (September, 
1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Seth C. Staffen 
Environmental Scientist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



A = Lab Blarik Contamination 
6 I.= Fiefd Bfank Contamination 1 

c = Calibration (i.e-, % RSDs. %Ds, fCVs, CCVs, RPDs, RRFs, etc.) Noncompliance 
.’ 

43 .= MS/K&D Noncompliance 
‘-E = LCS/LCSD Noncompliance 

F = Lab Duplicate Imprecision -. 
:. G =- Fii Duplicate Imprecision 

H f Holding Tie Eirceedance .. 

: :i .’ = ICP Serial Dilution Noacompfiince 
J .= GFAA PDS -.GFAA MSAs- r’< 9.993 

’ ICP fnterference - include fCSAB % R’S .~K = 

L 5‘ ~lnstrument Cafiiration Range Exceedsnce 

.M = Sample Preservation -. . . 
FJ -= Internal Standard Noncompfiance 
NOi = f&emaf Standard Noncotipfitince Dioxins 

:_ $402 = Recovery Standard NoncompfiancoDioxins 
. ‘NO3 = Clean-up Standard Noncomprinoe Dioxins 

0 =. Poor lr&ument Perfomtance (i-e.; base-time drifting) I : . . 
-P = Uncertainty near detection limit (< 2 x .lDL for in&gani& and -zCRQL for organic@ 
a = Other problems (can encompass a number of .issues) 
ij = Surrogates’ Recovery Noncom jjiince 
s = Pesticide/& Resolution 
T = % Breakdown Noncompf&nce for DDT and End& . 
:!J. =t Pe&/PCD% between columns for positive results 
.i/ .= Ron-linearcalibrations, tuning ‘r <‘0,9Ei5 @orrelationcoefficient) - 
-w = EMPC result : 

” x = Sgnaf to noise response. diop ,c.. 
Y = Percent solids 49% 
:z. = Uncertainty at 2 sigma deviation is fess than sample activii 

: 



PROJ-NO: 4200 
SDG: A0661 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP.-OF: 

0285S0140006 
4125102 
A0661-OIA 
NM 
UG/KG 
81 

Parameter ‘Result ValQual QualCode 
AROCLOR-1016 41 U 
AROCLOR-1221 41 U 
AROCLOR-1232 41 U ----. 
AROCLOR-1242 41 U 

- AROCLOR-1248 350 
AROCLOR-1254 41 U .-__ 
AROCLOR-1260 300 

nsample 
samp-.date 
lab-id 

wx.type 
units 
Pet-Solids 
DUP-OF: 

[Parameter 

028SS014FD0006 
4/25/02 
A0661 -02A 
NM 
UG/KG 
a3 
028SSO140006 

/ Result/ ValQual/QualCodel 
tAROCLOR-1016 

I 
401 U i -7 

AROCLOR-1221 
AROCLOR-1232 

/AROCLOR-1242 
, 

401 UI 

nsample 
samp-date 
lab-id 

qc-type 
units 
Pet-Solids 
DUP.-OF: 

028SSO150006 
4125102 
A0661 -03A 
NM 
UG/KG 
74 

Parameter 
AROCLOR-1016 

/ Result/ ValQual/QualCode 
441 Ul 

- AROCLOR-1221 44 u 
- AROCLOR-1232 44 G ^-___ 

AROCLOR-1242 44 U 
AROCLOR-1248 44 U 
AROCLOR-1254 44 U I___L-. 
AROCLOR-1260 68 

Page 1 of 5 [6/26/02 6:26:12 PM] 



PROJ-NO: 4200 
SDG: A0661 MEDIA: SOIL DATA FRACTION: PESTlPCB 

nsample 
samp-date 
lab-id 

qctype 
units 
Pct_Solids 
DUP-OF: 

028SSO160006 
4/25/02 
A0661 -04A 
NM 
UG/KG 
82 

Parameter 
AROCLOR-1016 
AROCLOR-1221 

Result ValQual QualCode 
40 U 
40 -- u 

/AROCLOR-1232 -T-A----T-1 / 
AROCLOR-1242 40 U 
AROCLOR-1248 40 U ----__- 
AROCLOR-1254 40 U 

iAROCLOR-1260 
-- 

401 UI I 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

028SSO170006 
4/25/02 
A0661 -05A 
NM 
UG/KG 
84 

/Parameter 1 Result] ValQual/ QualCodeI 
AROCLOR-1016 40 U 
AROCLOR-1221 40 U 
AROCLOR-1232 40 U 
AROCLOR-1242 40 U 
AROCLOR-1248 40 U 
AROCLOR-1254 40 U 
AROCLOR-1260 230 

nsample 
samp-date 
lab-id 

qcfype 
units 
Pet-Solids 
DUP-OF: 

028SSO180006 
4/25/02 
A0661-06A 
NM 
UGIKG 
84 

Parameter Result ValQual QualC& 
AROCLOR-1016 40 U -____- 
AROCLOR-1221 40 U I_-- -----__- 
AROCLOR-1232 40 U 
AROCCOR-1242 40 U 
AROCLOR-1248 40 U 
AROCLOR-1254 __ 40 U 
AROCLOR-1260 110 

. 
-. - 

Page 2 of 5 I’ 



PROJ-NO: 4200 
SDG: A0661 MEDIA: SOIL DATA FRACTION: PESTlPCB 

nsample 
samp-date 
lab-id 

qcfype 
units 
Pet-Solids 
DUP-OF: 

028SSOl90006 
4/25/02 
A0661 -07A 
NM 
UGIKG 
84 

nsample 
samp-date 
lab-id 

qctw 
units 
Pet-Solids 
DUP-OF: 

028SSO200006 
4125102 
A0661 -08A 
NM 
UGIKG 
87 

Parameter 
AROCLOR-1016 

/ Result1 ValQuallQualCode Parameter Result ValQual QualCode 
391 lJ/ AROCLOR-1016 37 U 

AROCLOR-1221 37 U IAROCLOR-1221 391 UI I 
/AROCLOR-1232 371 UI 

nsample 
samp-date 
lab-id 

qcfwe 
units 
Pet-Solids 
DUP-OF: 

4125102 
028SSO210006 

A0661 -09A 
NM 
UGlKG 
83 

Parameter 
AROCLOR-1016 

1 Result\ ValQuallQualCode 
401 UI 

AROCLOR-1248 40 U 
AROCLOR-1254 40 U 
AROCLOR-1260 40 U 

Pa& 3 of 5 [6/26/02 6:26: 13 PM] 



PROJ-NO: 4200 
SDG: A0661 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 
samp-date 
lab-id 

wtype 
units 
Pet-Solids 
DUP-OF: 

028SSO220006 
4/25/02 
A0661-10A 
NM 
UGlKG 
88 

Page 4 of 5 I’ 

nsample 
samp-date 
lab-id 

qcfw 
units 
Pet-Solids 
DUP-OF: 

028SSO230006 
4125102 
A0661-11A 
NM 
UG/KG 
88 

Parameter 
AROCLOR-1016 
AROCLOR-1221 

Result ValQual QualCode 
37 U 
37 U 

IAROCLOR-1232 I 371 Ul I 

nsample 
samp-date 
lab-id 

qc-type 
units 
Pet-Solids 
DUP-OF: 

028SSO240006 
4/25/02 
A0661-12A 
NM 
UGlKG 
83 



PROJJKk 4200 
SDG: A0661 MEDIA: SOIL DATA FRACTION: PEST/PCS 

nsample 
samp-date 
lab-id 

WJYPe 
units 
Pct~Solicis 
DUP-OF: 

Parameter 
AROCLOR-1016 

028550250006 
4125102 
A0661-13A 
NM 
UGIKG 
82 

/ Result1 ValQual]QualCode 
411 UI 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

028SSO260006 
4125102 
A0661-14A 
NM 
UG/KG 
83 

AROCLOR-1221 41 U 
AROCLOR-1232 41 U 
AROCLOR-1242 41 u 

IAROCLOR-1248 411 Ul 
AROCLOR-1254 411 UI 
AROCLOR-1260 411 U/ 

AROCLOR-1232 40 U 
AROCLOR-1242 40 U 
AROCLOR-1248 40 U 
AROCLOR-1254 40 U 
AROCLOR-1260 401 Uj J 

Page 5 of 5 [6/26/02 6:26:13 PM] 



APPENDIX D 

SITE 47 RESTORATION PLAN 



MEMORANDUM 

TO: Scott Nesbit 

FROM: Peyton Doub 

DATE: November 19,200l 

Updated February 25,2002 

SUBJECT: Conceptual Ecological Restoration Plan for Stream at Site.47 

Building 90 Drainage 

Naval Surface Warfare Center (NSWC) White Oak 

The following memorandum outlines a plan for restoring an unnamed intermittent stream, termed 

Tributary A, whose channel and banks will be excavated as part of a time-critical removal action 

addressing contaminated soils and sediments at Installation Restoration Program (IRP) Site 47 at 

NSWC White Oak. The stream originates at a 24-inch diameter storm drain outfall pipe located 

less than 100 feet northeast of Building 90. The stream flows generally to the northeast through a 

forested stream valley for approximately 2,600 feet until exiting the northern perimeter fence of 

NSWC White Oak. It then continues to flow northeastward for more than 1,000 additional feet 

until entering Paint Branch. 

A sampling program conducted by the Navy as part of the IRP has determined that the bottom 

and lower banks of Tributary A, downstream from its source for approximately 2,100 feet to the 

northern perimeter fence, are contaminated by polychlorinated biphenyls (PCBs). The time- 

critical removal action recommended in an Engineering Evaluation and Cost Analysis (EEICA) 

recently completed by the Navy calls for excavating approximately 1,180 cubic yards of 

sediments and soils contaminated with PCB concentrations exceeding 1 milligram per kilogram 

(mg/kg) and backfilling the excavated area with imported, clean material to restore the existing 

grade. 

Once the time-critical removal action is complete, the Navy proposes to immediately restore the 

stream channel and banks to a natural condition and to stabilize the banks with regionally 

indigenous trees and shrubs. The following text outlines the plan for restoring and stabilizing the 

affected stream. 



MEMORANDUM 
November 19,200l 
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EXISTING CONDITION SUMMARY 

The following description is based on information from the EE/CA, review of other pertinent 

literature, and observations from a site visit on October 9, 2001. 

Channel Geometry: Table 1 summarizes the geometry of the stream channel at 15 cross 

sections of Tributary A within the reach’that will be excavated by the time-critical removal action 

(TtNUS, 2001). The channel may be described as roughly trapezoidal and deeply incised. The 

top width of the channel is substantially greater than the bottom width (stream width) at most of 

the cross sections. The channel depth is substantially greater than the stream depth (water 

depth) at most of the cross section. The banks of the stream channel are steeper than 1H:lV 

(i.e. rise more than 1 foot vertically for each foot horizontally) at most locations. 

The deeply incised condition of the channel is likely the result of heavy storm flows originating 

from the storm drain outfall pipe at the head of the channel. Years of heavy storm flows have 

likely scoured the channel, resulting in the tall and steep banks observed at the present time. 

The banks appear to be undercut at several locations, and severe bank erosion has occurred. 

The channel is incised and the banks are steep for most of the stream’s length, but the stream is 

generally more deeply incised with steeper banks closer to the stormwater outfall pipe. 

f----. 

The elevation of the stormwater outfall pipe at the head of the stream is approximately 330 feet 

above mean sea level (msl) (MNCPPC, 1991). The elevation of the stream channel at the 

. northern perimeter fence, approximately 2,600 feet downstream from the pipe, is approximately 

240 feet msl. The average slope of the channel is therefore estimated to be approximately 0.035 

foot per foot. 

Substrate: The substrate (bottom material) in the channel of Tributary A is a mixture of exposed 

saprolite (highly weathered bedrock) and shallow accumulations of coarse-textured sediment, 

gravel, and small cobbles overlying saprolite. The substrate appears to be a reflection of 

frequent, heavy stormwater discharges from the outfall pipe which have eroded most of the 

deeper soil and soft sediments that formerly overlay the saprolite. A quantitative characterization 

of the substrate, such as a Wohlman Pebble Count, was not performed. 

Table 2 presents qualitative observations made by personnel collecting sediment samples for 

chemical analysis (TtNUS, 2001). Because only loose material can be bottled for chemical 

analysis, none of the sampling locations occur at locations of large rocks or exposed saprolite. 
f---- 
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The observations suggest that the predominant loose materials in the channel bottom are gravel 

and sand, with pockets of finer sediments such as silt, clay, and organic matter. The 

observations are somewhat variable, depending on location, and there do not seem to be distinct 

patterns of change with respect to distance downstream. 

Stream Valley and Floodplain: The deeply incised stream channel of Tributary A flows through 

a narrow stream valfey bordered by steep slopes supporting mature deciduous forest. The valley 

slopes are progressively steeper farther downstream. Valley slopes close to the discharge pipe 

are generally no steeper than 5H:lV. Valley slopes close to the perimeter fence are as steep as 

2.5H:lV (MNCPPC, 1991). 

The valley side slopes rise directly from the tops of the stream banks. There is not a 

topographically level floodplain bordering the banks of the stream. Flood discharge data is not 

available. But it is likely that floods rarely result in water overtopping the steep, high banks 

bounding the deeply incised channel. 

The stream may be characterized as relatively straighter close to the pipe, where it is are more 

deeply incised; but it displays some slight meandering downstream closer to the fence. 

Topographic maps (MNCPPC, 2001) indicate that the stream valley is roughly 2,100 feet in length 

from the stormwater outfall pipe to the northern perimeter fence. The corresponding channel 

length measured in the field, accounting for minor meanders not discernable on topographic 

maps, is approximately 2,600 feet (TtNUS, 2001). The ratio of channel length to valley length, 

termed the Sinuosity Ratio, is approximately 1.2. A ratio of 1.2 indicates low to moderate 

sinuosity. Low sinuosity indicates a relatively straight stream channel with few meanders. 

Watershed and Existing Land Cover: Topographic maps (USGS, 1971 and MNCPPC, 2001) 

suggests that the watershed contributing runoff to the upper reach of Tributary A is less than 20 

acres. That watershed is entirely contained within the western administrative portion of NSWC 

White Oak and consists primarily of administration buildings, parking lots, roadways, and lawns. 

The actual area contributing runoff to the tributary via storm drains linked to the outfall pipe may 

be larger. Precise land use data for the watershed is not available, but a rough estimate would 

be IO percent buildings, 40 percent road surface or parking lot, and 50 percent lawn. The lawns 

had been manicured until closure of NSWC White Oak in 1995 but are now only infrequently 

mowed. 
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Rainfall and Climate: Summers in Montgomery County, Maryland may be characterized as 

warm and humid, and winters may be characterized as mild. Based on data recorded at 

Rockvifle, Maryland from 1951 to 1984, the average winter temperature is 36’F and the average 

daily minimum temperature in winter is 25’F. In summer, the average temperature is 74 OF and 

the average daily maximum temperature is 86 OF. The total annual precipitation is about 40 

inches. Seasonal variation in precipitation is not pronounced. The average monthly precipitation 

in Rockville between 1951 and 1984-ranged from a low of 2.65 inches for February and a high of 

4.34 inches for August. The growing season typically lasts from April through October (NRCS, 

1995) 

Soils: Soils in NSWC White Oak occur in a transition zone between three soil associations 

(NRCS, 1995): 

l The Glenelg-Gaila-Occoquan soil association, characterized by nearly level to strongly 

sloping, well drained, deep and very deep soils that are loamy throughout, 

l The Urban Land-Wheaton-Gfenelg soil association, characterized by urban land and nearly 

level to strongly sloping, well drained, very deep soils that are loamy throughout, and 
/--7. 

l The Chillum-Croom-Beltsville soil association; characterized by nearly level to steep, well 

drained and moderately well drained, very deep soils that occur primarily on uplands. 

Table 3 outlines the specific soils mapped within the watershed for Stream 2 (NRCS, 1995). 

Most soils in the watershed, including all of the soils in the watershed upgradient of the discharge 

pipe, are mapped as Croom gravelly loams with 3 to 8% slopes (Map Unit 61B). Soils in the 

Croom series (Map Unit 61B) are described as loamy, very deep, and well drained soils that 

occur on uplands. They are formed in fluviaf deposits of gravel, sand, and clay. Permeabifity is 

described as moderately slow in the subsoil but rapid in the substratum. Soils in much of the 

watershed have been graded in connection with development of the NSWC White Oak 

administration area and may not fit the description of intact Croom series soils provided in the soil 

survey. 

A roughly 300-foot wide belt of soils surrounding the upper reach of the unnamed tributary is 

mapped as Croom gravelly loams with 15-25% slopes. Soil properties for that mapping unit are 

as described above for Croom series soils, but the slopes are steeper. The soil survey map 

reflects the fact that the unnamed tributary flows through a distinct valley. The soil survey does 
,F-- . 
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not, however, map any soils associated with wetlands (hydric soils) or floodplains adjoining the 

stream channel. 

Soils adjoining the lower reach of the unnamed tributary are mapped as Blocktown channery silt 

loams with 2545% slopes and very rocky conditions (Map Unit 116E). Soils in the Blocktown 

series are loamy, shallow, and well drained and typically occur in uplands. They are formed in 

material weathered from phyllite and schist. Channety soils are defined as soils that are, by 

volume, more than 15 percent thin, flat fragments of sandstone, shale, slate, limestone, or schist 

as much as 6 inches along the longest axis. Again, the soil survey does not, however, map any 

soils associated with wetlands (hydric soils) or floodplains adjoining the stream channel. 

Geology: NSWC White Oak lies at the transition between the Piedmont Physiographic Province 

to the west and the Coastal Plain Physiographic Province to the east. The Piedmont in eastern 

Montgomery County consists of a heterogeneous assemblage of rock types termed the 

Wissahickon Group. These range from coarse grained gneiss to mica schist. The gneiss, named 

the Sykesville Formation, is medium to coarse grained plagioclase-muscovite-quartz gneiss 

containing pebbles and boulders of a, number of rock types, principally quartz and mica schist but 

also granite gneiss, serpentinite, and amphibolite. The schist lithology includes muscovite-quartz- 

plagioclase schist, albite-chlorite schist, and micaceous quartzite or metagraywacke, all 

characterized by closely spaced, steeply dipping, micaceous foliation. Unconsolidated 

sedimentary rocks of Cretaceous age occur as erosional remnants on the hills in extreme eastern 

Montgomery County, including NSWC White Oak. These are remnants of a once-extensive layer 

of Coastal Plain deposits (NRCS, 1995). 

Hydrology: Quantitative hydrological data are not available for Tributary A. The tributary is not 

gauged. There is no discharge data for the 24-inch diameter pipe at the upstream end of the 

tributary. Flow in the upper reach of the tributary close to the pipe is clearly dependent on 

discharges from the stormwater outfall pipe. Small influxes of surface runoff that directly enter 

the channel from the stream valley may contribute further to flow. Small seeps observed adjacent 

to the channel in the lower reach of the stream, close to the perimeter fence, suggest that 

groundwater discharge may contribute to flow in that portion of the stream. Overall, flow in the 

entire stream can be best characterized as intermittent. 

Shallow water was observed in all reaches of the channel when inspected on October 9, 2001. 

Water depth measurements taken on November 1 and 2, 2000 at the 15 cross sections listed in 

Table 1 ranged from 0.04 feet to 0.5 feet, with an average of approximately 0.3 feet. A crude 
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discharge estimate for November 1 and 2, 2000 can be made using the Manning Equation for 

open channel flow and by assuming that the average wetted cross section of the channel is 

rectangular, with an average flow depth of 0.3 feet and average bottom width of 2.5 feet (based 

on the average bottom width for the 15 cross sections). The estimate for channel slope (S,) is 

0.035 foot/foot (see discussion of channel geometry above) and the estimate for the Mannings 

roughness coefficient is 0.04, which is recommended for mountain streams with rocky beds 

(FISRWG, 1998). Based on these assumptions, the calculated discharge estimate is roughly 2 

cubic feet per second (cfs). Lacking more precise data, 2 cfs represents the best available 

estimate of mean discharge in the stream (when this intermittent stream is flowing). 

The flow parameter that is most pertinent to a design for restoring or creating a stream channel is 

the channel-forming flow (or dominant discharge), defined as a theoretical discharge that if 

constantly maintained in an alluvial stream over a long period of time would produce the same 

channel geometry that is produced by the long-term hydrograph. Channel-forming flow is a 

theoretical value that is very difficult to directly measure or quantitatively estimate. Many 

researchers believe that channel-forming flow corresponds closely to bankfull discharge, defined 

as the discharge that fills a stable alluvial channel up to the elevation of its active floodplain. It 

represents the breakpoint between the processes of channel formation and floodplain formation 

(FISRWG, 1998). 

-,, 

Bankfull discharge can be quantitatively estimated using channel geometry data and the Manning 

Equation. Based on the cross section measurements in Table 1, bankfull discharge can be 

estimated by assuming that the average bank cross section is roughly trapezoidal, with an 

average channel bottom width of approximately 2.4 feet, average bank height of approximately 

2.8 feet, average bank slope of approximately 1.8H:lV, average channel slope of 0.035 foot/foot, 

and Mannings roughness coefficient of 0.04. The calculated estimate using these assumptions is 

approximately 200 cfs. But because of the deeply incised condition of the channel, bankfull 

discharge calculated based on channel geometry is likely to provide an exaggerated estimate of 

channel-forming flow. A more realistic estimate of the channel-forming flow for Tributary A might 

be obtained by using the lowest rather than average bank height (which is 1 foot). That estimate 

would be approximately 20 cfs. 

Wetlands: A formal wetland delineation has not been completed for Site 47. Visual observations 

on October 9, 2001 suggest that the channel of Tributary A is a water of the United States, 

regulated under Section 404 of the Clean Water Act. But the channel is deeply incised without 

wetlands on the steeply sloping lands outside of the banks. According to the classification 
,---- -. ; 
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system used for the National Wetlands Inventory (Cowardin et al., 1979) the channel would be 

classified as a Riverine Intermittent streambed (R4SB). 

Biological Resources: Tributary A was sampled for benthic macroinvertebrates in November 

1995. Only low numbers of organisms were found. The study concluded that the low number of 

organisms reflected the small size of the stream and lack of available habitat (TtNUS, 2001). 

Frequent intense stormwater discharges from the pipe at the head of the stream likely scours 

whatever limited benthic biota that manages to establish in the upper reaches of the stream. 

A benthic and fishery survey of a similar intermittent stream channel on NSWC White Oak was 

reported/in a draft 1992 Remedial Investigation report (Malcolm Pirnie, 1992). That stream 

originated within Operable Unit 2, less than 1,000 feet north of Site 47, and flows into Tributary A 

just north of the perimeter fence. In that survey, benthic organisms found in two samples 

collected from an upstream location included six Annelids including one Tubificid worm, one 

Copepoda, and one Chironomid midge. Benthic organisms found in two samples collected from 

a midstream location included three Annelids, two Tubificid worms, two oligochaete worms, one 

Diplopoda, and one crane fly (Tipula). Benthic organisms found in two samples collected from a 

downstream location included two Annelids, 44 oligochaete worms, one Brychius, 18 Tipulidae, 

three caddisfly larvae (Cheumatopsyche sp.) one chironomid midge larva, and one dance fly 

larva (Phylodronia sp.). The prevalence of oligochaete worms suggests impaired water quality., 

The only fish found in the OU 2 stream were black-nose date. The report speculates that the 

paucity of fish in the stream may be the,result of the shallow water depth, impaired water quality, 

inadequate riparian cover, and/pr lack of riffle and pool complexes (Malcolm Pirnie, 1992). The 

same conclusion appears applicable to Tributary A. 

The stream valley slopes outside of the banks of Tributary A support deciduous forest that has 

been fragmented by road and utility crossings. A quantitative characterization of the forest cover 

on Site 47 has not been performed. No comprehensive survey for threatened or endangered 

species has been performed for NSWC White Oak, but no such species are known to occur on 

the installation (TtNUS, 2001). 

Anticipated Future Land Use Changes in Watershed: The watershed has already been nearly 

completely urbanized. Some lawns or parking lots may be utilized for new construction to 

accommodate the proposed new Food and Drug Administration Campus in the western part of 
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NSWC White Oak. Some buildings may be removed. But the overall urban character of the 

watershed will likely remain the same. 

Summary: Based on the information presented above, the following generalizations may be 

drawn concerning the existing condition of Tributary A: 

1. 

2. 

3. 

4. 

5. 

6. 

The tributary serves primarily as-a conduit for stormwater discharges from urbanized areas in 

the northwestern part of NSWC White Oak and densely developed off-base areas to the 

north. 

The channel has become deeply incised due to repeated heavy discharges of stormwater 

from its urbanized watershed. 

The deep incision of the channel has undercut and caused the steep banks to fail (become 

severely eroded) in several locations. 

The substrate in the channel consists primarily of gravel and cobbles, interspersed with small 

boulders, bedrock outcrops, and small deposits of sand and soft sediment. 

The channel is not stable and continued occurrences of heavy runoff events from the urban 

watershed will continue to erode the channel substrate. Erosion may slow or cease once the 

surface layer of gravel and cobbles has eroded to bedrock. 

The channel lacks riffle and pool complexes, bordering wetlands, or a well developed 

floodplain. 

Riparian vegetation lining the tops of the banks consists predominantly of mature hardwood 

trees that shade the channel, but continued incision and bank failure threaten to uproot many 

of those trees. 

Aquatic biota in the channel is likely limited to benthic macroinvertebrates tolerant of frequent 

heavy discharges, absence of pools, and impaired water quality. 

PROPOSED DISTURBANCE 
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The time-critical removal action would involve excavation of bottom substrate to a depth of 2 feet 

from approximately 2,550 feet of the Tributary A channel from the stormwater discharge pipe 

downstream to where the channel enters a culvert under a dirt road just prior to the perimeter 

fence. Based on an average channel bottom width of 2.4 feet (Table i), the total area of channel 

bottom subject to disturbance during the excavation would be approximately 6,100 square feet. 

Both banks as well as the bottom -substrate would be excavated for the upper reach of the 

stream, extending from the stormwater discharge pipe for a 1,320-foot distance downstream. 

The estimated area of bank disturbance is approximately 16,000 square feet. An attempt would 

be made to preserve trees and shrubs, or at least the roots and stumps of trees and shrubs, 

growing on the banks. However, much of the vegetation on the affected banks would have to be 

removed. Soils within the deciduous forest on the stream valley slopes above the banks would 

not be excavated. However, several narrow clearings through the forest would be necessary to 

provide access to the streams for heavy equipment used in. excavation. 

The excavation will only address only soil, sediment, and loose gravel and cobbles within the 

areas indicated for excavation. Saprolite or large rocks not readily excavated without blasting will 

be left in place. 

RESTORATION DESIGN CONCEPT 

Overview: The proposed concept for restoring Tributary A following the time-critical removal 

action at Site 47 may be summarized as follows: 

1. Minimizing disturbance of trees and shrubs on the banks and in forested areas uphill from the 

banks while excavating contaminated sediments and soil from the stream bottom and banks, 

2. Restoring the channel to its approximate pre-excavation width but restoring the banks to a 

gentler, more natural slope that will be more stable and will improve wildlife access to the 

stream, improve the aesthetics of the stream, and facilitate the planting and establishment of 

woody vegetation, 

3. Placing biodegradable coconut fiber (coir) logs at the toe of the banks in the tributary 

upstream of the culvert to protect the banks against toe erosion until planted and volunteer 

vegetation can establish root systems capable of providing adequate stabilization, 
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4. Covering the banks with biodegradable coconut fiber .(coir) matting to protect the banks 

against soil erosion until planted and volunteer vegetation can establish root systems capable 

of providing adequate stabilization, and 

5. Using live stakes of fast-growing riparian trees and shrubs to anchor the coir logs and matting 

and to ultimately mature into dense riparian vegetation. 

The restoration is designed to restore the stream to a condition that is at least as stable and 

ecologically beneficial as the existing condition. Because the time-critical removal action will not 

eliminate the storm drains whose discharges have severely degraded the stream, the restoration 

has not been designed to result in a natural, stable stream. The planned redevelopment of the 

NSWC White Oak administration area into a campus for the Food and Drug Administration will 

include construction of modern stormwater management facilities that will reduce or eliminate 

stormwater discharges into the stream. Once that happens, the restored stream channel and 

banks will be subject to less scour and erosion, and interested parties might then elect to restore 

the stream to a more natural condition. 

Restoration of Channel Bottom (Substrate): For simplicity, the channel will be restored to a 

uniform 2.5 feet in width (a few locations in the lower part of the stream will be left narrower than 

2.5 feet if originally narrower and not subject to bank excavation). That width corresponds to the 

average ,width of the 15 cross sections measured over the course of the affected stream length 

(Table I). Localized variability in .the existing channel width is not great. The measured channel 

width among the 15 cross sections ranges from 1 foot to only 4 feet. 

The design will call for the placement of a layer of Geotextiie Class C and 6-inch diameter riprap 

throughout the excavated channel bottom as necessary to restore the channel bottom to its 

existing elevation. A table presented as part of Figure 8.31 in FISRWG, 1998 indicates that a 

cobble diameter between 4 and 5 inches corresponds to an allowable flow velocity of 9 feet per 

second (fps). Nine feet per second represents the approximate flow velocity for a bankfull 

discharge of 200 cfs and a cross sectional area of 22 square feet. As noted in the discussion of 

existing hydrology, the 200 cfs estimate for bankfull flow might be exaggerated due to the deeply 

incised condition of the channel. But use of a conservatively high flow rate to design the riprap 

for restoring the channel seems appropriate considering the potential for flash storm flows 

entering the stream. 
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The design calls for not placing the geotextile or riprap in areas of the channel where exposed 

saprolite prevented any excavation. That saprolite will not require reinforcement to support 

stream flows following completion of the removal action. It is expected that the riprap will 

simulate a natural cobble surface and will gradually trap suspended sediment and create pockets 

of exposed sand and silt in the interstices between adjoining riprap pieces. Over time, it is hoped 

that the mixture of exposed rock surfaces and pockets of soft sediments will induce the 

development of a benthic community typical of similar intermittent streams in the region. 

Assuming a restored channel width of 2.5 feet, a restored channel length of 2,550 feet, and an 

excavation depth of 2 feet, approximately 472 cubic yards of riprap will be necessary to restore 

the channel bottom to its present elevation. The actual quantity needed might be somewhat 

lower because of points in the channel where saproiite prevents excavation. 

Restoration of Channel Banks: The design calls for the placement of two features made of the 

biodegradable material coconut fiber (coir) to provide temporary stabilization of the banks until 

natural vegetation can establish and mature to the point that it provides adequate stabilization. 

They include: 

1. 12-inch diameter coir fiber logs (roils) placed at the toe of the banks in the upstream sections 

of the stream, and 

2. Coir matting placed over the remainder of the banks 

The coir logs will serve to reinforce the toe of the banks. The coir logs will be placed on both 

sides of the restored channel in the upstream section of the restoration project (1,200 feet). A 

total length of 2,400, feet of coir log will therefore be required. The logs are reportedly sold most 

commonly in 20-foot lengths (FISRWG, 1998). Therefore, 60 logs will be required for each bank, 

or a total of 120 logs. 

The coir matting will help to stabilize exposed soils on the banks. The matting will only be placed 

where the banks will be excavated (i.e. only on the restored banks adjoining the upper 1,320 feet 

of the stream). An estimated 16,000 square feet of matting will be required. 

The design calls for anchoring the coir logs and matting with live stakes. Live stakes are 2- to 4- 

foot cuttings of trees or shrubs capable of generating tops and root systems when placed in the 

ground. The cuttings ultimately grow into mature trees and shrubs. The three species selected 
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for the design include black willow (S&X nigra), silky dogwood (Comus amonum), and 

buttonbush (Cephalanthus occidentalis). Each is indigenous to natural stream valleys in central 

Maryland, fast growing, and readily available from regional nurseries that specialize in providing 

material for wetland mitigation and ecological restoration. The design calls for using black willow 

for 80 percent of the live stakes because that species has a better track record of success and 

because fast-growing trees are needed on the banks to restore shade.to the stream. Shade is 

necessary to produce the cool in-stream temperatures required by the biota typical of streams in 

forested landscapes. 

The design calls for using a single row of live stakes spaced 3 feet apart to anchor the coir logs at 

the toe of each bank. The stakes should be driven into the ground through the tallest point on the 

log. The stakes might have to be driven into the ground at an angle to avoid the riprap channel 

and reach soil at the toe of the bank. ,Based on a total coir log length of 5,100 feet, approximately 

?,700 live stakes will be required to anchor the logs. 

The design calls for using live stakes placed in staggered rows on 2.5-foot centers to anchor the 

coir matting. Based on a total bank disturbance area of 16,000 square feet, approximately 2,956 

live stakes will be required to anchor the matting. The total number of live stakes required for the 

restoration is therefore estimated to be 4,656. 

Stabilization Seeding: The plan calls for seeding all exposed soils with the permanent seed mix 

shown in Table 6. This mix is designed to provide effective, rapid soil stabilization and provide 

food and cover for wildlife. The mix combines warm-season grasses of high value as food and 

cover with cool-season “nurse crop” grasses to provide rapid stabilization until conditions are 

favorable for germination of the warm-season grasses. The plan calls for seeding not only the 

banks but also any soils outside of the banks exposed as a result of staging or heavy equipment 

accessing the stream or banks. These areas are generously estimated to be as much as 20,000 

square feet. The total seedi.ng area would then be 36,000 square feet. 
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Table ? 
Channel Geometry Data 

Tributary A 
NSWC White Oak Site 47’ 

Cross Channel 
Section Top l----l Width 

(Feet) 

IO 1 9.42 
- 

1 f 9.42~ - 
2 I 7.33 

13 I Rf=i7 
IA 

-.-. 
i 1747 .-. SW 

c I n co 

ii 

( J.00 

I 33.no 

Channel Channel Stream Bank 
Depth Bottom (Water) Slope2 
(Feet) Width Depth 

(Stream Width) (Feet) 
i fFeet\ I - --_ 1 

I 2.00 
I 

1 0.42 t 0.9H:l.OV 4.08 -.-. . ..- _ 
4.08 1 2.00 1 0.42 0.9H:l.OV 
4.00 1 3.25 1 0.42 0.5H: 1 .OV 

l.OH:l.OV 

2.85 2.41 I 0.26 
I 

1.85H:l.OV 
I I I 

6.00 

3.50 
1.25 

3.00 
1.50 

I 0.33 1 0~8H:l.OV 
-l:l.OV 
-l:l.OV 

1 3.42 ] 0.50 1 0.6H: 1 .ov 
1 4.00 ( 0.25 1 2.1H:l.OV 

iH:l .OV 
I 1.00 f 0.08 l.OH:.l.OV 
1 2.00 1 0.42 Data Not 

Downstream 
Distance -7 (From Pipe) 
(Feet) 

0 
65 
210 
335 
475 
595 
665 

335 
475 
595 
665 
845 
1,060 
1,130 
1,320 
1,405 
1,720 
1,840 
2,090 

’ Source: Appendix B of TtNUS, 2001 (EE/CA) 

. 2 Slopes expressed as ratio of feet horizontal to feet vertical. The cross sections are generally 
symmetrical, and the slope data refer to both banks. 

3 Averages are weighted in terms of length of stream between each cross section and the 
subsequent downstream cross-section. The weighted average for slope represents the first IO 
cross sections only because data was not collected further downstream. 
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Table 2 
Substrate Characterization 

Tributary A 
NSWC White Oak Site 47 

r Sample Downstream Description 
Location Distance 

/From Pipe) 
[ iFeet) 1 

nn47-.sn-ni In 
“V-r, “Y ” * 

11 SD200 
1 lSD201 
0047-SD-02 
11 SD202 
11 SD203 
0047-SD-03 
11 SD204 
0047-SD-04 
I 1 SD205 

ii 
190 
335 
405 
525 
595 
735 
845 
1,030 

Pebbles, Sandy with Gravel, Wet 
Silt with Fine Sand, Wet 
Wet Silt with Some Organic Material 
Wet, Sandy Gravel 
Wet, Silt and Fine Sand with Organic Material 
Fine to Medium Sand, Wet, Trace of Silt 
Wet, Sandy, Gravel 
Wet, Fine Sand and Silt, Some Organic Material 
Wet, Sandy Gravel 
Wet, Silt and Fine Sand, Trace Gravel, Trace Organic 

0047-SD-05 
II SD206 
0047-SD-06 
11 SD207 
II SD208 
0047-SD-07 
11 SD209 
0047-SD-08 
llSD210 
0047-SD-09 

Material 
1,130 Wet, Silt, Some Clay 
1,220 Wet, Silt, Some Fine Sand, Trace Organic Material 
1,320 Wet, Silty, Some Clay 
1,405 Silt and Fine Sand, Wet, trace Organic Material 
1,640 Silt with Fine Sand, Wet, Some Organic Material 
1,405 Sandy Gravel, Wet 
2,000 Wet, Fine Sand with Silt, Trace Organic Material 
2,090 Wet, Sand 
2,210 Fine Sand with Silt, Wet, Some Organic Material 
2,525 Sandy Silt, Some Gravel, Wet 
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Table 3 
Soil Map Units in Watershed of Unnamed Intermittent Tributary 

NSWC White Oak Site 47 

Map 
Unit 

Description Approximate 
Percentage of 
Watershed’ 

61B Croom gravelly loam, 3-8% slopes 60 
61D Croom gravelly loam, 1525% slopes 20 
116E Blocktown channery silt loam, 25-45% slopes, very rocky 20 

’ Visual estimations based on Soil Survey maps. 

/---., 
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Table 4 
Streambank Stabilization - To Anchor Coir Logs 

NSWC White Oak Site 47 

Quantity 

1,360 
170 

170 

Botanical Common Name Form Unit Size Notes 
Name 
Salix nigra Black Willow Tree LS 35 80% of Live Stakes 
Cornus Silky- Dogwood Shrub LS 3-5 10% of Live Stakes 
amomum 
Cephalanthus Buttonbush Shrub LS 3-5 10% of Live Stakes 
occidentalis 

1. 
2. 

3. 

LS: Live Stake 
Coir logs shall be placed at the toe of each slope on each side of restored stream channel for 
entire length of the restoration project (approximately 2,550 feet). 
LIVE stakes shall be driven through coir logs spaced 3 feet apart in a single row on the 
highest point of each log. 

. . 
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Table 5 
Streambank Stabilization - To Anchor Coir Matting 

NSWC White Oak Site 47 

NOTES: 
1. LS: Live Stake 
2. Coir fiber matting shall be applied over area of excavated banks prior to planting live stakes 

or herbs. 
3. Live stakes shall be driven through coir fiber matting on staggered 2.5-foot centers. 

,---\ . 
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Table 6 
Stabilization Seeding 

NSWC White Oak Site 47 

Lb. PLSIA: Pounds Pure Live Seed per Acre. 



Table 1 
Channel Geometry Data 

Tributary A 
NSWC White Oak Site 47’ 

6 
Downstream 
Distance 
(From Pipe) 
(Feet) 

7 
Bank 
Slope’ 

‘2. 3 
Channel 1 Channel 

4. 
Stream Channel 

Top 
Width 
,(Feet) 

Cross 
Section (Water) 

Depth 
(Feet) 

Depth 
(Feet) 

Bottom 
Width 
(Stream Width) 

0.9H:l .ov 

1.4H:l.OV 
5.OH:l .OV 

0.9H:l .OV 

D.6H:l .OV 

0.5Wl .ov 
1,OH:l .OV 
0.8H:l .ov 

4.08 6."" 
4.08 2.00 
4.00 3.25 
2.58 3.75 
6.00 7 =n 

0.42 
0.42 
0.42 
0.17 
0.33 
0.33 
0.50 
0.50 
0.25 
0.33 
0.08 
0.42 
0.25 
0.04 

I .au L.VV I 

3.00 1 .oo I 
1 .oo 2.50 I 
2.00 1 Iv-l 0.08 

0.25 

595 

0 

665 
845 

65 

1,060 
1,130 

210 

1,320 

335 
475 

9.42 
9.42 

0 
1 
2 
3 

7.33 
8.67 
12.42 
9.58 
33.00 
7.58 
9.25 
50.00 
7.00 
12.00 

4 
5 
6 
7 
8 
9 
10 
II Data Not 

Available 
1,405 
1,720 
1,840 
2,090 
2,525 

5.00 
5.00 
6.00 
12.00 
1 c ,'3'& 

12 
13 
IA 

B of TtNUS, 2001 ‘(E&CA) ’ Source: Appendix 

’ Slopes expressed as ration of feet horizontal to feet vertical. The cross sections are generally 
symmetrical, and the slope data refer to both banks. 
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TABLE 2-1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN 
POST-REMOVAL SURFACUSUBSURFACE SOIL -SITE 28 

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

Scenario Tlmelrsnva: CurrenVFuture ,. 

CAS Numb Chemical 

1 
Pesticldes/PCSs (mgkg) 

Potential Rallonale for 
Mlnlmum Minimum Maximum Maxlmum Location Of 

tJnlts Maximum 
Detectlo” flange Of 

Concentration Site Above Risk-Based Potential 

Conc%“tratto” Oualifler COncentratio” Qualifier Frequency Nondetects (1) Used for Background 7 Residential PCOC AAARI ARAFII PCOC Co”taml”snt 

Conce”tration Screening(P) (3) Screening Level(4) TSC Value TRC Flag Delellon or r Selectlo”l5) 

Shaded cells Indicate that the maximum concentration exceeds the sp%cllied criterion or constituent has bee” selected as a PCOC. 

m: 
Values presented are sample-specific auantltatio” limlls. 1 

2 
3 

The maximum detected concentration Is used for screening purposes. 
To delermtne whether metal concentrations are wlthin background levels, a comparison 01 site concentrations 
with Base-wide background data was made by means 01 the Wltcoxo” Rank Sum Test. II Ihe Wilcoxon Test 
determined that a co”Stltuenl concentration was not signilicanty dillcrent ham background. that 
chemical was not selecled as a PCOC. 

Rationale Codes: 
For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Ellminalion as a PCOC: 
i3KG E: Wdnln background levels 
SSL = Below PCOC Screening Level 
FREQ = Frequency 
NUT = Ees%“tlal Nutrlent 

4 The risk-based soil COPC screening level for resldentlal land “$8 is presented. The value is based on a 
target hazard quotient of 0.1 lor noncarcinogens (denoted with a “N” flag) or an lncremenlal cancer 
risk 01 iE-6 for carcinogens (denoted with a *C” Ilag) (USEPA. Region 91, April 2002). 
The chemical la selected as a PCOC if the maximum detected concentration exceeds Ihe risk-based 
PUOC screening level and laclllty-wide background levsla. 

Pyrene is used as a surrogate lor benzo(g,h,l)peryi%ne and phenanthrene. 
Value tar chlordane Is used. 
Value for endosulfa” is used. 
Value lor endrin Is used. 

Oelinitions: 

10 Value lor alpha-RHC is used. 
11 Cadmium - Food 
12 Chromium as hexavalent chromium. 
13 OSWER soil screening l%V%l for residential land use (USEPA. July 1994) 
14 Manganese-Nonfood. 
15 Mercury as Mercuric Chloril 

ARAWTSC = Applicable or Relevant and Approprlale RequirementlTo Re Considered 
C = Carcinogen 
J = Eslimaled Value 
K = Value Estimated with a High Bias 
L = Valu% Estimated with a Low Bias 
N = NoncarcInogen 
NA = Not AppllcablelNot Available. 
PCOC = Potential Constituent of Concern 
SSL.INH = Soil Screening Level for transfers horn soil to air (Inhalation) (USEPA, May 1996) 
SSL-MIGA = Soil Screening Level for translers lrom soil to groundwater for a 

Dilution and Attenuation Factor 0120 (USEPA. Region 3. April 2002) 
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TABLE 3-l 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE / SUBSURFACE SOIL 
SITE 28 ,- 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I ’ 
Chemical Chemical 

Of Of 

Potential Potential 

Concern Concern 

Aroclor-I 260 .:. “;-,- 

Units 
Mean 

350E-02 3.80E-02 
1.98E-01 .2.34E-01 

Maximum 

Detected 
Concentratior 

Maximum 
Qualifier 

3.75E-01 
8.60E-01 

EPC Reasonable Maximum Exposure 

Units 
Medium 

EPC 

Medium 
EPC 

Medium 
EPC 

Wkg 
w/kg 

Value Statistic Rationale 

3.80E-02 95% UCL-B 
2.34E-01 1 95% UCL-B 1 

Statistics: Maximum Detected Value (Max); 95% UCL (Bootstrap) (95% UCL-B) 

Table3 -‘82l3 
.i 

Central Tendency Exposure 

Medium 
EPC 

Medium 

EPC 

Medium 

EPC 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE/SUBSURFACE SOIL 

SITE 28 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface/Subsurface Soil 

Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Residents 

Parameter Delinllion 

CsxSAxABSxAFxEFxEQ 
BWxATxCF 

CF Conversion Factor (mwkd l.OOE-06 USEPA December 1989 LOOE-06 USEPA December 1989 
BW Body Weight (kg) 15 USEPA December 1989 15 USEPA December 1909 

AT-C Averaging Time (Cancer) (days) 25.550 USEPA December 1989 25.650 USEPA December 1989 
AT-N Averaging Time (Noncsnoer) (days) 2,190 USEPA Oecemb& 1989 730 USEPA December 1999 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 1 .I OE-06 
Noncancer Ingestion Intake - RME = 1.28E-05 

Cancer Dermal Intake - RME = 3.07E-06 
Noncancer Dermal Intake - RME = 3.58E-05 

Cancer ingestion Intake - CTE = 1.22E-07 1 

Noncancer Ingestion Intake - CTE = 4.27E-06 

Cancer Dermtil Intake - CTE = 1.37E-07 
Noncancer Dermal Intake - CTE = 4.79E-06 

Site28soilChildAes Table4 



TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE/SUBSURFACE SOIL 

SITE 28 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 1 
Uedium: Surtaca/Subsurtace Soil 

Exposure Medium: Surtace/Subsudace Soll 

Exposure Point: site 28 
Receptor Population: Residents 

(Receptor Age: Adult I 

Exposure Parameter Parameter Delinltion Units RME RME CTE CTE Intake Equation/ 

Route Coda Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Cwcentration in Soil W&s) 95% UCL USEPA, May 1993 95%UCL USEPA. May t993 Chronic Daily Intake (CDI) (mgfkgday) - 

IRS Ingestion Rate of Soil W’day) 100 USEPA. May Xi93 50 USEPA. May 1993 Cs x’lfls x EF Ee 

EF Exposure Frequency (days/year) 350 USEPA. May 1993 234 USEPA. May 1993 BW x AT :CF 

FI Fraction Ingested (unitless) 1 Professional Judgement 1 Prolesstonst Judgemenl 

ED Exposure Duratton (Yew 24 USEPA. May 1993 7 USEPA. May 1993 

CF Conversion Factor (Wks) r.OOE.06 USEPA December 1989 1 .OOE-08 USEPA December lQQ9 

BW Eiody Weight (kg) 70 USEPA Oecsmber 1989 70 USEPA December 1989 

AT-C Averaging Time (Cancer) (dw) 25,550 USEPA December 1989 25.550 USEPA December ,989 

AT-N Averaging Time (Nancancer) (‘Jays) 8.760 USEPA December 1989 2.555 USEPA December 1989 

Dermal CS Chemical Concentration in Soil Chronic Daily Inlake (CDI) tmgkgday) E 

CsxSAxABSxAFxEFxED 
BWxATxCF 

Daily intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT)’ 

Cancer Ingestion Intake - RME = 4.70E-07 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = 1.87E-06 
Noncancer Dermal Intake - RME = 5.47E-06 

Cancer Ingestion Intake - CTE = 4.58E-08 
Noncancer Ingestion Intake - CTE = 4.58E-OT 

Cancer Dermal Intake - CTE = 5.22E-08 
Noncancer Dermal Intake - CTE = 5.22E-07 

Site28s1 >es Table4 
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TABLE 4.3 

’ VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 28 
Nswc-WHITE OAK, SILVER SPRING, WARYLAND 

Exposure Parameter Parameter Definition 

Route Cods 

Ingestion CS Chemical Concentration in Soil 

IAs Ingestion Rate of Soil 

EF Exposure Frequency 

RME 

Value 

96% UCL 

480 

160 

RME 

RatIonale/ 
Reference 

USEPA, May 1993 

USEPA. May 1993 

Professional Judgemenl 

CTE 

Value 

95%UCL 

240 
160 

CTE 

Rationale/ 

Reference 

USEPA. May 1993 

USEPA. May 1993 

Prolessional Judgemenl 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) tmgfkgday) 3 

Ce xiRs x FF x FD 
BWxATxCF 

CsxSAxAElSxAFxEFxEQ 
EWxATxCF 

BW Body Weight (kg) 70 USEPA December 1989 70 USEPA December 1989 

AT-C Averaging Time (Cancer) (day@ 25.550 USEPA December 1989 25.550 USEPA December 1999 

At-N Averaging Time (Noncancer) M’~) 365 USEPA December 1999 365 USEPA December 1989 

Dailv Intake Calculations 
lnaestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
D&ma1 Intake = (dF x SA x AF x ABS x Ei x.ED) I (Bh x AT) 

Cancer Ingestion Intake - RME = 4.83E-08 
Noncancer Ingestion Intake - RME = 3.38E-06 

Cancer Dermal Intake - RME = 9.96E-08 
Noncancer Dermal Intake - RME =. 6.97E-06 

Cancer ingestion Intake - CTE = 2,42E-08 
Noncancer Ingestion Intake - CTE = 1.69E-06 

Cancer Dermal Intake - CTE = 3.32E-08 
Noncancer Dermal Intake - CTE = 2.32E-0.6 

Site288oilConstW Table4 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 20 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface/Subsurface Sol1 

Exposure Medium: Surlace/Subsudace Soil 

Receptor Population: Full Time Worker 

Parameter Deflnilion Intake Equation/ 

Model Name 

CsxSAxABSxAFxEF.xEIJ 
SWxATxCF 

BW Body Weight (kg) 70 USEPA December l&S 70 USEPA December 1989 

AT-C Averaging Time (Cancer) (dw) 25.550 USEPA December 1989 25,550 USEPA December 1999 

AT-N Averaging Time (Noncancer) (days) 9.126 USEPA December 1999 . 3.285 USEPA December 1959 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 Cancer Ingestion Intake - GTE = 5.51 E-08 , 
Noncancer Ingestion Intake - RME = 9.78E-07 Noncancer ingestion Intake - CTE = 4.29E-07 

Cancer Dermal Intake - RME = 2.31 E-06 Cancer Dermal Intake - CTE = 7.27E-08 
Noncancer Dermal Intake - RME = 3.46E-06 Noncancer Dermal Intake - GTE = 5.66E-07 

Site28sc’ ’ Table4 
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TABLE 5.1 TABLE 5.1 

NON-CANCER TOXICITY DATA -- ORAUDERMAL NON-CANCER TOXICITY DATA -- ORAUDERMAL 
SITE 28 r SITE 28 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Chemical 

of Potential of Potential 

Concern Concern 

Aroclor-1243 Aroclor-1243 

Aroclor-1260 Aroclor-1260 

Chronic/ Chronic/ 

Subchronic Subchronic 

chronic chronic 

chronic chronic 

Oral RfD Oral RfD 

NA NA 

NA NA 

Oral RfD Oral RfD 

Units Units 

w&-day w&-day 

mg/kg-day mg/kg-day 

Oral to Denal Oral to Denal Adjusted Adjusted Dermal Dermal Primary Primary Combined Combined Sources of RfD: Sources of RfD: Dates of RfD: Dates of RfD: 

Adjustment Factor”’ Adjustment Factor”’ Dermal Dermal RfD RfD Target Target Uncertainty/Modifying Uncertainty/Modifying Target Organ Target Organ Target Organ”) Target Organ”) 

RfD”’ RfD”’ Units Units Organ Organ Factors Factors 

1 1 NA NA mg/kg-day mg/kg-day NA NA NA NA IRIS IRIS 04/02/02 04/02/02 

1 1 NA NA mglkg-day mglkg-day NA NA NA NA IRIS IRIS 04/02/02 04/02/02 
..I ..I 

(1) USEPA, September, 2001. 
(2) RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor) 
(3) Dates of IRIS, HEAST, or NCEA 

Notes: RfD = Reference dose 
CNS = Central Nervous System 
IRIS = Integrated Risk Information System, on-line database search (USEPA, August 2002) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
NCEA = USEPA National Center for Environmental Assessment (USEPA RSC Table, April 2, 2002) 
NA = Not applicable since an oral RfD is-not available for this compound data 

ToxNonCancSiteSB 8/23/2002 lo:05 AM 



. Chemical 
of Potential 

fl Concern 

\roclor-I 248 2.OE+OO 1 

jroclor-1260 2.OE+OO 1 

TABLE 6.1 

CANCER TOXIClTY DATA -- ORAUDERMAL 
SITE 28 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Oral CSF Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date\” 
Adjustment Cancer Slope Factor”) Cancer Guideline 

Factor”’ Description 

2.00E+OO (mg/kg-day)” IRIS 8/20/2002 

2.OOE+OO (mg/kg-day)-’ 82 IRIS 8/20/2002 

(1). RAGS-PART E (USEPA, September 2001). 
(2) CSFdermal = CSForal/(Oral to Dermal Adjustment Factor) 
(3) Date of IRIS 

Notes: 
CSF = Cancer Slope Factor 
IRIS = Integrated Risk Information System, on-line database search (USEPA, Julyl999) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
Region 3 - USEPA Region Ill RBC Table, April 2, 2002 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data 

are available 
82 - Probable human carcinogen - indicates sufficient evidence in 

animals and inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

ToxCa i ite28 
A’ 
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TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 26 

NSWC.WHITE OAK, SILVER SPRING. MAiiYLAND 

Scenario Timeframe: Future 
Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Residents 
R.weptor Age: Child (O-6 Years) 

Chemical Medium 
of Potential EPC 

COlGWll Value 

Medium 
EPC 
Unils 

Route 
EPC 

Vakie 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake Reference Reference R&reIlCe ReferenC.9 Hazard 
(Non-Cancer) DOS0 Dose Units Concentration Concenlretfon Quotient 

Units units 

:_ 
. 

Ingestion Aroclor-I 246 3.60E-02 fWkQ 3.80E-02 
Aroclor-1260 2.34E-01 wm 2.34E.01 

(total) 
Dsrmal Aroclor-1246 3.60E-02 WQ 3.60E-02 

Aroclor-1260 2.34501 w&g 2.34E-01 
(total) 

(1) Specify Medium-Specific (M) or RouteSpecIfic (R) EPC selected for hazard calculation. 

Dermal Absorolion Fraction from Soil(AElS) (USEPA 2001): 

4.9E-07 
3.OE.06 

I .9E-07 
l.ZE-06 

mg/kg-day mglkg-day NA NA 
mg/kg-day mglkg-day NA NA 

mg/kg-day mg/kg-day NA NA 

mg/kg-day mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

PC& - 0.14 

Site28soilChildRes Table7 E/23/2002 lo:24 AM 



TABLE 7.18’. CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 2.3 P 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface/Subsurface Sol1 
Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Residents 

kxposure 
Route 

Chemical Medium 
01 Potential EPC 

concern Value 

Me&urn 
EPC 
units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

llrdts 

Relare”Ca 
DO?.0 

Relere”Ce 
Dose Units 

Reference Reference 
Concentration Concentration 

units 

Hazard 
auottent 

tngestion 

Dermal 

Aroclor-1246 
Aroclor-1260 

Arc&r-1246 
Arocfor.1260 

(total) 

(total) 

3.60E-02 
2.34E-01 

3.60E-02 
2.34501 

W% 
mg/kg 

w&t 
mm 

3.6OE-OZ-~ 
2.34E.01 

3.60E-02 
2.34E-01 

M 1.6E-07 mglkg-day mgkg-day NA NA 

M 1 .OE-06 mg/kg-day mgikg-day NA NA 

M 2SE-06 mgikg-day mglkg-day NA NA 

M 1.6E-07 mg/kg-day mglkg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specliy Medium-Specific(M) or Routa.Speciflc (R) EPC selected for hazard calculation. 

Dermal AbsorDtio” Fraction from Soil(ABS) (USEPA 2001); 
PCBS - 0.14 

I 

f 
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TABLE 7.2 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 213 ” 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 
Medium: Surlace/Subsutiace Soil 
Exposure Medium: Surface/Subsurface Sol1 

I E;poeure I Chemical I Medium 

Calculation (I) 

lngestlon Aroclor-1246 3.80E-02 
Aroclor-1260 2.34601 

w&4 
mglkg 

3.80E.02 
2.34E.01 

w/kg 
mg/kg 

M 5.2E-09 mgkg-day mg/kg-day NA NA 

M 3.2E-07 mg/kg-day mgikg-day NA NA 

Dermal Aroclor-1249 
Aroclor-1260 

(total) 

(total) 

3.90E.02 
2.34E-01 

3.80E.02 
2.348-01 

w&a 
wh 

M 
M 

P.QE-09 
1.E.07 

mg/kg-day mgikg-day NA NA 

mgkg-day mglkg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways .*,. ,. 
(11 Soecifv Medium-Saecific (MI or Route.Soecifie IRI EPC selected for hazard calculation. i -*‘&a *,, <, ----, --- -r-- -\ ,- -----r-- -. ,- ~~~ -----------.--. 
Dermal Absorotion Fraction from Soil(ABS) (USEPA 2001): 

.i j, ys 

PCBS- 0.14 ii, 

.j 

I 
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TABLE 7.2a-CENTRAL TENDENCY EXPOSURE (CTE) 
.CALCULATlON OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 28 r 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium: SurfacelSubsurlace Soil 
Exposure Medium: Surface/Subsudace Soil 

Receptor Population: R&dents 

ROUta 
EPC 
Units 

Ingikg 

m/kg 

m/kg 
m9f% 

EPC 
Selected 

for Hazard 
Calcuiatlon (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Unils 

M 1.7E-08 mgikg-day 
M l.iE-07 mgIkg-day 

I 

M 2..3E-09 
M 1.7E-08 

mg/kg-day 
mglkg-day 

Total I 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction from Soll(ABS) WSEPA 2001): 

PCBS - 0.14 

.\ 
Site28s P ItResCTE Table7 
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Reference 
I 

Relerencs 
I 

Reference 
I 

Referanca 
I 

Hazard 
DOS@3 Dose Units Concentration Concentration Ouolient 

I I UIlilS 

mg/kg-day . NA 
mglkg-day NA 

NA 
NA 

mglkg-day NA NA 

mglkg-day NA NA 

tzard Index Across All Exposure Routes/Pathways 

\I 
-’ I 8123120. :24 AM 

i 3 



TABLE 7.3 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 
SITE 29 ,. 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

[Scenario Timelrame: Future I 
Medium: Sur&x/Subsurface Soil 
Exposure Medium: SurlacelSubsurface Soil 

Exposure 
Route 

Chemical Medium 
of Potential WC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

tntaks 
(Non-Cancer) 

Units 

Reference 
DOS0 

RefW.¶ilCB 
Dose Units 

R&S?llC.9 Reference 
Concentration Concentration 

tJnlts 

Ingestion 

Detmal 

Aroclor-1248 
Aroclor-1260 

Aroclor-1248 
Aroclor-1260 

3.80E-02 w/kQ 3.sOE-02 wdkg M 1.3E-07 mg/kg-day mQ/kg-day NA NA 

2.34E-01 “IQ/kg 2.34E-01 V/kQ M 7.9E-07 mQ/kg-day mglkg-day NA NA 

(total) 

3.sOE-02 mQ/kQ 3.80E.02 Wkg M 3.7E-0s mg/kg-day mgikg-day NA NA 

2.346-01 w/kg 2.34E-01 Wkg M 2.3E-07 mQ/kg-day mglkg-day NA NA 

(total). 
Total Hazard Index Across All Exposure Routes/pathways 

(1) Specily Medium-Specllic (M) or Route-Specific (R) EPC aelactad for hazard calculation. 

permal Absorotion Fraction from Soil(ABS) (USEPA 2001): 

Metals - 0.001 PCBS _ 0.14 

PAHs - 0.13 Semivolatiles - 0.1 

I 

Site28soilConstW Table7 
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TABLE 7.3a - CENTRAL TENDENCY EXPOSURE (dTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 

SITE 28 r 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium: Surface/Subsurface Soil 
Exposure Medium: SullacelSubsurface Soil 

Receptor Population: Construction Worker 

E;poswe 
Route 

Chemical Medium 
of Potentlat EPC 

CO!lCWtl Value 

Medium 
EPC 
units 

Route 
EPC 

Value 

Routs 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Ralerence 
Dose 

R&WlCL? Reference 
Doss Units Concentration 

InQestion Aroclor-1248 3.80E-02 w/kg 3.80E-02 

Aroclor-1260 2.34E.01 mg/kg 2.34E-01 
(total) 

Dermal Aroclor-1248 3.80E-02 mB&Q 3.80E-02 

Aroclor-1260 2.346-01 mQ&t 2.34E-01 

(total) 

(1) Speclly Medium-Specific (M) or Route-Specific (R) EPC selected forhazard CaICulatiOn. 

Dermal Absorption Fraction from SoMABS) LUSEPA 2001): 

PCBs _ 0.14 

6.4E-06 
4.OE-07 

i .ZE-08 
7.6E-08 

mgIkg.day mgikg-day NA 

mQ/kQ-day mg/kg-day NA 

mgikg-day mglkg-day NA 

mQ/kg-day mg/kg-day NA 

Total Hazard Index Across All Exposure Rbutt 

Concentration Concentration 

NA 
NA 

ilPethways 

I 

Site28s “:)HWCTE Table7 
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TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE/SUBSURFACE SOIL 
SITE 26 I. 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium: Surlace/Subsurface Soll 
Exposure Medium: Surlace/Subsurface Soil 

Receplor Population: Full Time Worker 

E;pos”re Chemical Medium Medium Route Route EPC Intake intake R&?reflCe Reference Reference R&rEnCe Hazard 

Route 01 Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Cluotient 

CWWJUl ValUB Units Value Units for Hazard Units Units 

Calculation (1) 

Ingestion Aroclor~1246 3.60E.02 w/kg 3.60E-02 wkg M 3.7E-06 mg/kg-day mgikg-day NA NA 

Aroclor-1260 2.34E-01 mg/kg 2.34E-01 mgkf M 2.3E-07 mglkg-day mgikg-day NA NA 

(total) 

Dermal Aroclor-I 246 3.EOE-02 WQ 3.60E-02 m/kg M 3.4E.06 mglkg-day mglkg-day NA NA 

Arodor-1260 2.34E-01 
:. 

wlkl 2.34E-01 w/kg M 2.1E-07 mgikg-day mglkg-day NA NA :a 
s* 

Total Hazard Index Across All Exposure Routes/Pathways I;$:-: -,-; 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard calculation. . 
.,. .a,,‘ a; 

Oermal Absorption Fraction from Soil(ABS) WEPA 2001): 

q*,q.:@. 

PCBS - 0.14 
LI . î  + 1’ !>., .,. 
b.~ .Y$ 

c L ,i; 

I 

I 
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TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATlOti OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY tNTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE/SUBSURFACE SOIL 
SITE 26 

Medium: SwfacelSubsurface Soil 

Receptor Population: Full Time Worker 

E;posure 
ROlM 

Chemical Medium 
Of Potanttal EPC 

concern Value 

Medium 
EPC 
units 

Ftom 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
DOS0 

Ralaranca 
Dose Units 

Reference Reference 
Concentration Concentration 

units 

Hazard 
auotient 

tngestion 

Dsrmal 

c 

Aroclor-1246 
Aroctor-1260 

Aroclor-1240 
Aroclor-1260 

(total) 

(total) 

3.60E-02 
=2.34E-01 

3.60E-02 
2.34E.01 

w/kg 3.60E.02 

WQ 2.34E.01 

mW3 3.60E-02 ’ 
mgmg j 234E-01 

wW 
w/kg 

mgmg 
mgmg 

M 
M 

.M 
M 

1.6E-07 
t .OE-06 

2.5E-05 
1.6E-07 

mg/kg-day mglkg-day NA NA 

mglkg-day mglkg-day NA NA 

mgikg.day mgikgday NA NA 

mglkg-day mg/kg-day NA NA 

Total Hazard Index.Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected lor hazard calculation. 

Dermal Absomtion Fraction from Soil(ABS) fUSEPA 2001): 

PCBS - 0.14 

I 
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TABLE 5.1. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 26 r 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

~Scsnario Timelrame: Future I 
Medium: Surface/Subsurlace Soil 
Exposure Medium: Surface/Subsurface Soil 

Receplor Population: ResIdenta 
Receptor Age: Child (O-6 Years) 

Exposure 
Route 

Chemical Medium 
of Potenlial EPC 

Concern Value 

Medium 
EPC 
Units 

FiOUlE3 
EPC 

Value 

ROUte 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

Ingestion Aroclor-1246 360E-02 w/kg 3.60E-02 

Aroclor- 1260 2.348-01 wh 2.34E-01 
(total) 

Dermal Aroclor.1246 3.60E-02 w/kg 350E-02 

Aroclor-1260 2.348-01 WQ 2.34E-01 

(total) 

(1) Specify Medium-Specific(M) or Route-Specific (A) 5PC selected for risk calculation. 
Dermal Absorption Fraction from SoilfABS) WSEPA 2001)~ 

PCBs - 0.14 

wh 
mg/kg 

w/Q 
WQ 

M 4.28-06 mg/kg-day 2.00E+OO (mg/kg-day)-i 6.33E-06 

M 2.6E-07 mg/kg-day 2.00E+OO (rhg/kg-day)-t 5.13E.07 
6.OE-07 

M 15E-06 mg/kg-day Z.OOE+OO (mg/kg-day)-i 3.3E-06 

M 1 .OE-07 mglkg-day Z.OOE+OO (mg/kgday)-I Z.OE-07 
,( 2.31-07 

Total Risk Acmes All Exposure Routesft’alhweye 6.3E.67 .;z;, ‘,.$. 
,.>&&: & 
,x2;* ., .A> 

‘Ye ,;.I: 

A- a”? 
‘8 
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TABLE 6.la _ CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 26 .- 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Residents 

Exposure Chemical Medium Medium Route 
Route ol Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Aroclor-1246 3.60E-02 wh 3.60E-02 

Aroclor-1260 2.34E.01 wQ 2.34E-01 
(total) 

Dermal Aroclor-1246 3.60E-02 w/kg 3.60E.02 

Aroclor-1260 2.34E-01 wh 2.34E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction from Soil(ABS) fUSEPA 2001): 

PCEtS~ 0.14 

Route 
EPC 
Units 

@kg 
mglkg 

wUkg 
Wkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 4.6E-09 mg/kg-day 2.00EtOO (mg/kg-day)-1 9.26E-09 
M 2.9E.06 mglkg-day 2.00E+OO (nigikgday)-1 5.71E-06 

WE-06 

M 7.3E-10 mglkg-day Z.OOE+OO (mg/kgday)-1 1.5E-09 
M 4.5E-09 mg/kg-day 2.00EtOO (mg/kgday).l 9.OE-09 

l.OE-06 
Total Risk Across All Exposure RouteslPethwey5 7.7E-06 

I 

Site28s IdResCTE Table8 8/23/2C 
.,’ 



TABLE 8.2 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 28 /. 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Tlmeframe: Future 
Medium: Su~ace/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Residents 

(1) Specify Medium-Specific (M) or Route-Spaclflc (R) EPC selected for risk ~alculalio~. 
Dermal Absorption Fraction from SoMASS) (USEPA 2001k 

PCSS - 0.14 

Site28sollAdultRes Table8 8/23/2002 lo:24 AM 



TABLE 92a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE/SUBSURFACE SOIL 
SITE 29 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsurface Soil 

Receptor Populalfon: Residents 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

LhltS 

Cancer Slope 
Faclor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk celcufation. 
Dermal Absorption Fraction from Soil(A@S) (USEPA 2001): 

PCBS - 0.14 

1.7E-09 A----- l.lE-08 

I 

)ItResCTE Table8 
‘/ 

Site28s 8123120 
_/’ 

,I)24 AM 



TABLE 8.3 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 
SITE 28 c 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium: Surface/Subsurface Soil 
Exposure Medium: Surface/Subsuriace Soil 

Receptor Populalion: Construction Worker 

.1 i.. ri 

. . . ..%.Si& A 
“>*a”, ;: ;r,. 

(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for risk calcufation. 
‘r.* - .-: i., 

permal Absorption Fraction from Soil(ABS) WSEPA 2001); 
PCBs - 0.14 

Slte28soilConstW Table8 8/23/2002 lo:25 AM 



TABLE Q.3a _ CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL 
SITE 29 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND ‘- 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
tar Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

CW!Cer 
Risk 

Ingestion Aroclor- 1240 3.908-02 msn(g %BOE-02 

Aroclor-1260 2.348.01 mgkg 2.34E-01 
(total) 

Dermal Aroclor-1248 3.80E-02 mg/kg 3.80E-02 
Aroclor-1260 2.34E-01 w%l 2.34E-01 

(total) 

(1) Spectty Medium-Speclflc (M) or Route-Specltic (R) EPC selected lor risk CalCulatlOn. 
Dermal Absorption Fraction from Soil(ABS) (USEPA 2001)~ 

PCBS - 0.14 

Wkg M 
mg/kg M 

Wkg M 

mgh M 

9.2E-IO 
5.7E-09 

1.8E-10 
i.lE-09 

mgikg-day 2.00E+OO (mgikg-day)-1 
mg/kg-day 2.OOE+OO @g/kg-day)-1 

mgikg-day 2.00EtOO (mg/kg-day)-1 
mg/kg-day .2.00E+OO (mg/kg.day)-1 

Total Riek Acrose All Exposure Routes/Pathways 

1.84E-09 
1.12.E.08 
1.3E-08 
3.5E-10 
2.28-09 
2.ShoQ 
l&E-08 

I 

SiteP& 1 
f 

stWCTE Table8 
..i 
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TABLE 8.4 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE/SUBSURFACE SOIL 
SITE 28 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND E 

Medium: SurfacelSubsurtace Soil 
Exposure Medium: Surface/Subsurface Soil 

Receptor Poputatlon: Full Time Worker 

Dermal Aroctor-1248 3.8~8-02 WW 3,SOE.02 
Aroclor-1260 2.34E.01 me& 2.34501 
(total) 

(1) Specify Medium-Speclftc (M) or Route-Specific (R) EPC selected for risk calculation. 
permal Absorotion Fraction from Soil(ABS) (USEPA 2001k 

w/kg 
WMI 

M 1.2E-08 mg/kg-day 2.00E+OO (mglkg-day)-1 2&E-08 
M 7.6E-08 mg/kg-day 2.00E+OO (mglkg-day).1 1.5E-07 

I 1.8E-07 _i ,.- 
Total Risk Across All Exposure RouteslPathweys 3.7E-07 _ 

&& . 4s 
..,* .i -a 

Site28soilFTW Table8 8/23/2002 lo:25 AM 



TABLE 8.4a -CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE/SUBSURFACE SOIL 
SITE 23 

.- NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium: Sutiace/Subsurlace Soil 
Exposure Medium: Surface/Subsurface Soil 

Receptor Population: Full Time Worker 

I I I I I I I 

Exposure Chemical Medlum Medium ROl& 
ACUte cl Pctendal EPC EPC EPC 

CCllCWn Value Units Value 

lngesdon Aroclor.1248 3.30E-02 w#@ 3.80E-02 

Arcclor-1260 2.348-01 mgb 2.34E-01 
(total) 

Dermal Arc~Icr.1248 3.80E-02 mglk@ 3.80E-02 
Aroclor-1260 2.34E-01 m&d 2.34E-01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selecled for risk CabuiatiCn. 
Dermal Absorution Fraction from SoiKABS) WSEPA 2001): 

PCBs - 0.14 

Route EPC Selected Intake Intake cancer Slope Cancer Slope Cancer 
EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 
UflilS Calculation (1) Units 

m/kg M 4.6E-09 mglkg-day 2.00E+OO (mg/kgday).i 9.ZBE-09 
mg/kg M 2.9E-Ofl q/kg-day 2.00E+OO (mg/kg-day)-1 5.71E-08 

6.6~~06 

mgk4 M 7.3E-10 mg/kg-day 2.00E+OO (mgikg-day)-1 lSE-09 

W/k@ M 4.5E-06 mgikg-day Z.OOE+OO (mgikg-day)-1 9.0609 
l.OE-08 

Tots1 Risk Across All Exposure Routes/Pathways 7.7808 

I 



TABLE 9.1 REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 FUTURE CHILD RESIDENT 

Medium 

Soil 

Exposure 

Medium 

Soil 

Exposure Chemical Carcmogenic Risk Cllernrcal Non-Carcmogenic Hazard O,lol~enl 

Point 
Ingestion lnhalalion Dermal Exposure Primary IngestIon lnhalallon Dermal Exposure 

Routes Total large! organ Roules Total 

Surface end Arcclor-1248 .%.3E-OS 3.3E-08 1 .ZE-07 Aroclor.1248 

Subsurface Soil Arcclcr-12Bg 5.15-07 2.0E.07 7.IE.07 Aroclor-1260 

Total Risk Across Surface Soil 8,3E-07 Total Hazard Index Across All Media nnd All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 



,’ -=. 



Scenaflo Timelrame: Future Scenaflo Timelrame: Future 

TABLE 9.2 - REASDNAELE MAXIMUM EXPOSURE (RME) TABLE 9.2 - REASDNAELE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FUTURE ADULT RESIDENT SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FUTURE ADULT RESIDENT 

SITE 28 SITE 28 II II 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Total Risk Across Surface Soill Total Risk Across Surface Soill 

Total Risk Across All Media and All Exposure Routes Total Risk Across All Media and All Exposure Routes 

4.OE.07 Total Hazard Index Across All Media and All Exposure Aoules 1 Total Hazard Index Across All Media and All Exposure Routes I 1 I 



FI 
Receptor Populabon: Resident 

TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs FUTURE ADULT RESIDENT 

SITE 28 II 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium EXPOSW3 Exposure Chemical Carclrlogenlc Risk Chemical Non-Carcinogenic Hazard Ouotlenl 

Medium POlld 
Ingestion Inhalation Dermal Expasure Primary Ingestion Inhalabon Dermal EXpOSUP3 

Routes Total Target Organ Roules Total 

SOII SOII Surface and 

Subsurlace Soil Aroclor-1248 3.5E-09 &SE-IO 4.OE-09 Aroclor-1246 

Aroclor-1260 2.1E.08 3.4E-09 2.5E:OB Aroclor.t26O 

Total Risk Across Surface Soil Z.SE-08 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Roules 



TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP&. CONSTRUCTION WORKER 

SITE 28 
n 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

Receptor Population: Constwtkm Worker 

Receplor Age: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical NonCarcinogenIc Hazard Quollent 

Medium Point 

Ingestion Inhalation Dermal Exposure Primary IngestkIn lnhalalion Dermal Exposure 

Routes Total Target Organ Routes Total 

Soil Soil Surface and Aroclor-1248 3.7E-09 l.lE-09 4.7E.09 Aroclor-1248 

Subsurface Soil Aroclor-1260 2.3E-08 &SE-09 2%.09 Aroclor-1260 

Total Risk Across Surface Soil 3.4E-08 Total Hazard Index Across AII’Media and All Exposure Routes 

Tolal Risk Across All Media and All Exposure Routes 13.4E-081 

I 

., 

I 





TABLE 9.4 - REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs. FULL TIME WORKER 

SITE 26 

NSWC-WHITE OAK, SILVER SPRING, MfiRYLAND 

Scenario Timeframe: Future 

Receptor Population: Full Time Worker 

Receptor Age: Adult 

. 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Cawnogenic Hazard Quotient 

Medium Point 

Ingestion Inhalation Dermal Exposure Primary Ingestion inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Soil Soil Surface and Aroclor-1246 2.7E-06 2.5E-06 5.1E-08 Aroclor-1246 

Subsurface Soil Aroclor-1260 1.6E.07 1.5E-07 3.1E.07 Aroclor-I 260 

Total Risk Across Surface Soil 3.7E.07 Total Hazard Index Across All Media and All Exposure Routes 

Tolal Risk Across All Media and All Exposure Routes 



TABLE 9.4a - CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - FULL TIME WORKER 

SITE 26 

NSWC-WHITE OAK, SILVER SPRING, MA2YLAND 

Scenario Timeframe: Future 

Receptor Population: Full Time Worker 

Receptor Age: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical NonCarcInogenic Hazard Quottenl 

Medium P&l 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Owlml Exposure 

Routes Total Target Organ Routes Total 

Soil Soil Surface and Aroclor-1246 9.3509 1.5E.09 l.lE-06 Aroclor-1246 

Subsurface Soil Aroclor-1260 5.7E-08 S.OE-09 6.6E-06 Aroctor-1260 

Total Risk Across Surface Soil 7.7E-06 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 

I 

I 



I 

TABLE 10-l 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE TO POST-REMOVAL SOIL 
SITE 28 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
HAZARD INDEX 

INCREMENTAL LIFETIME CANCER RISK 
Incidental Ingestion of 
Surface/Subsurface Soil 1.9E-07 2.6E-08 2.6E-07 

Dermal Contact with 
Surface/Subsurface Soil 1.8E-07 7.6E-09 1.4E-07 

Total Cancer Risk 3.7E-07 3.4E-08 4.OE-07 

6.OE-07 

2.3E-07 

8.3E-07 



TABLE lo-la 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE TO POST-REMOVAL SOIL 
SITE 28 

Exposure Route 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
HAiARD INDE& 

Full Time Worker Construction 
Worker 

Future Adult Future Child 
Resident Resident 

Incidentai Ingestion of 
Surface/Subsurface Soil 

NA NA NA NA 

Dermal Contact with 
Surface/Subsurface Soil 

NA NA NA 

Total Hazard Index NA NA NA 
INCREMENTAL LIFETIME CANCER RISK I 

NA 

NA 

i I 
Incidental Ingestion of 
Surface/Subsurface Soil 

Dermal Contact with 
Surface/Subsurface Soil 

Total Cancer Risk 

6.6E-08 1.3E-08 2.5E-08 6.6E-08 

1 .OE-08 1 .OE-08 2.5E-09 4.OE-09 

7.7E-08 1.8E-08 2.9E-08 7.7E-08 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL - SITE 28 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1989 
BY: ICHECKED BY: IDATE: 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of - 
soil by future adult resdents for the Reasonable Maximum Exposure (RME). 

EQUATION: CsxIRxEFxEDxFIxCF 
IEX = 

BWxAT 
Where: 
IEX = estimated exposure intake (mg/kg/day) 
cs = exposure point concentration in soil (mg/kg) 
IR = incidental soil ingestion rate (mg/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
FI \= fraction ingested from contaminated source (unitless) 
CF =’ conversion factor (1 .OE-6 kg/mg) 
BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor ((mg/kg/day)‘) 
RfDo = oral noncarcinogenic reference dose (mg/kg/day) 

RISKS- . 
L 

ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
cs = 0.234 mglkg Aroclor-1260 
IF? = 100 mg/day 
EF = 350 days/year 
ED = 24 years. 
FI = 1 
CF = I .OE-06 kg/mg 
BW = 70 kg 
ATc = 25550 days 
ATnc = 8760 days 
CSFo = 2.OE+OO (mg/kg/day)’ 
RfDo = NA OwWcW) 



CALCULATION WORKSHEET Page 2 of 2 /“--, 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND xxxx 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL - SITE 28 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED BY: DATE: 
S. STAFFEN 08123102 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.234 mg/kg x 100 mg/day x 350 days/year x 24 years x 0.000001 kg/mg . . 
70 kg x 25550 days 

IEXc = 1 .l OE-07 mg/kg/day 

ICLR = 1 .l OE-07 mglkglday x 2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 2.2E-07 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL - SITE 28 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1998 
BY: CHECKED BY: DATE: 
S. STAFFEN 09/l 8102 

L 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
soil by future adult resdents for the Reasonable Maximum Exposure (RME). 

EQUATION: DEx CsxC~xSAxAFxABSxEFxED = 
BWx AT 

Where: 
DEX = 

,cs = 
CF = 
SA = 
ABS = 
AF L= 
EF I’ 
ED = 
BW = 
AT = 
CSFd = 
RfDd = 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1 .OE-6 kg/mg) 
skin surface available for contact (cm*/day) 
absorption factor (unitless) 
adherence factor (mg/cm’) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mg/kg/day)-‘) 
dermal noncarcinogenic reference dose (mg/kg/day) 

RISKS- A 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day) 

ASSUMPTIONS: ‘ 
cs = 0.234 mg/kg Aroclor-1260 
CF = 1 .OE-06 kg/mg 
SA = 5,700 cm*/day 
AF = 0.07 mg/cm* 
ABS = 0.14 
EF = 350 days/year 
ED = 24 years 
BW = 70 kg 
ATc = 25550 days 
ATnc = 8760 days 
CSFd = 2.00E+OO (mg!kg/day)-’ 
RfDd = NA bWWW 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 0 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL - SITE 28 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1998 
BY: CHECKED BY: DATE: 
S. STAFFEN 09/18/02 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 0.234 mg/kg x 0.000001 kg/mg x 5700cm2Iday x O.O7mg/cm2 x 0.14 x 350 bays/year x 24 years 
70 kg x 25550 days 

DEXc = 6.14E-08 mgfkg/day 

ICLR = 6.14E-08 mg/kg/day x 2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 1.2E-07 

t 



TABLE 2-l 

OCCURRENCE, DISTRISUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN 
POST-REMOVAL SURFACE SOIL-SITE 47 

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

Soenarto Timafreme: CurrentlFulure P 

CAS Numb Chemicel 

PesticideslPCSs (mg/kg) 

Locslion Of 
Detection Range 01 

Conoentrstion Site Abow Risk-Based Potentiat Potentibl Rstionale for 
ARARI PCOC Contsmlnsnt MInimum Minknum Maximum ARARI 

Concentratfon 0ua9fier Concentration 
Ysximum Unlts 
Pusillier Maximum Used for Background 7 Residential PCOC 

concentratton Frequency Nondetects (1) Screening(Z) (3) Screening Level(4) TSC Vsiue TBC Flag Deletion or 
source se 

Sheded cells lndlcste that the marlmum concentrstlon exceeds the specified crltsrion or constftuent has been selected ss s PCOC. 

-: 
f 
2 
3 

Values presented ere sample-specilic quantitstion ilmlts. 
The maximum detecled concenlrallan is used for screening purposes. 
To delermine whelher metal concentrations sre within background levels. a comparison 01 sile concentrations 
with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. II the Wilcoxon Test 
determlned that a constituent concentration was not signitkanty diflerent from background. that 
chemicsl wss not selected ss s PCOC. 

Ralionale Codes: 
For Selecllon as s PCOC: 

ASL = Above PCOC Screening Level 

For Eiimlnatlon as s PCOC: 
EKG I Wlthin background levels 
BSL = Below PCOC Screening Level 
FREQ = Frequency 
NUT I Essential Nutrient 

The risk.besed soil COPC screening level lor residential land use Is presented. The vslus is based on 8. 
target hazard quotienl 010.1 for noncarcinogens (denoted with a “N” lisg) or an incremental cancer 
risk of lE.6 for carcinogens (denoted with a “c” Ilag) (USEPA. Region III, April 2002). 
The chemical is selected ss s PCOC If the maximum detected concentration exceeds the risk-based 
PCOC screening level and facility-wide background levels. 

Pyrene Is used as a surrogate lor banzo(g.h.f)peryfene and phensnthrene. 
V&s for chlordane IS used. 
Value lar endosuilsn is used. 
Value lor endrin is used. 

10 Value lor alpha-SHC is used. 
11 Cadmium. Food 
12 Chromium ss hexsvalent chromium. 
13 OSWER soil screening level for residential land use (USEPA. July 1994) 
14 Manganese-Nonfood. 
15 Mercury es Mercuric Chlorlr 

Delinition3: 
ARAR/TBC = AppllCSbie or Relevant and Appropriate RequiremenVTa 0s Considered 
c = carcinogen 
J = Estimated Value 
K I Value Estimated with a High Slss 
L E Value Estimated, with 8 Low Bias 
N = Noncarcinogen 
NA = Not Applicable/Not Avaiiabie. 
PCOC = Potenlisl Constituent 01 Concern 
SSL.iNH 5 Soil Screening Level for trsnslers from soli to air (inhalation) (USEPA. May i995) 
SSL-MIGA c So6 Screening Level for transfers lrom soil lo groundwater for 8 

Dilution and Attenuation Factor 0120 (USEPA. Region 3. April 2002) 



TABLE 2-1 

OCCURRENCE, OISTRISUTlON, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN 
POST-REMOVAL SURFACE SOIL - SITE 47 

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

Soenarlo Timeframe: CurrenUFuture 

CAS Numb Chemical 
Concentration Site Above Risk-Bfissd Potentisl p otmltfsl Rationale for 

Mfnimum Mlnlmum Maximum 
Locstlon of oeteCtion Flange Of Used for Background 7 Rasidentlal PCOC ARARI ARAW PCOC Contamlnsnt 

Cancentrfdion Ouallller Concentration 
Maximum TSC Deletion or 

Concentration Frequency Nondetects (I) Screening(z) (3) Screening Level(4) TBC Value Flag 
rce Selectlonf5t , 

Shaded cell8 indicate that the maximum concentration exceeds the specified criterion or constltwnt has been selected as B PCOC. 

&JJ&&: 
1 Values presented are samplespecific quantilatton limits. 
2 The maximum detected concentralion Is used for screening purposes. 
3 To determine whether metal concentrations are wilhln background Ievets, a comparison 01 Site conCentratlO”S 

with Base-wide background data was made by means of the WIlcoxon Rank Sum Test. If the WIlcoxon Test 
determined lhat a constituent concentration was not slgnlflcanty diflerent from background. that 
chemical was not selected as a PCOC. 

4 The risk-based soil C0PC screening level for residential land use Is presented. The value is based on a 
target hazard quotient 0lO.t for noncarchogens (denoted with a “N” flag) or a” inCreme”tat cancer 
risk of iE-6 for carcinogens (denoted with a “C” Ilag) (USEPA. RagIon Ill. April 2002). 

5 The chemical Is selected a6 a PCOC il the maximum detected concentration exceeds the risk-based 
PCOC screening level and lacility-wide background levels. 

6 Pyrene Is used as a surrogate for benzo(Q.h.t)perytene and phenanthrene. 
7 Va(ue lor chlordane is used. 
9 Value for endosullan is used. 
9 Value lor endrin Is used. 
10 Value lor alpha-EHC IS used. 
11 Cadmium - Food 
12 Chromium as hexavalent chromium. 
13 OSWER soil screening level lor residential land use (USEPA. July 1994) 
14 Ma”ganese.Nonlood. 
15 Mercury as Mercuric Chloril 

Rationale Codes: 
For Selectlon as a PCOC: 

ASL = Above PCOC Scresning Level 

For Elimination as a PCOC: 
EKG : Within background levels 
BSL = Below PCOC Screening Level 
FREQ = Frequency 
NUT = Essential Nutrient 

Oeflnitions: 
ARAWTBC = Applicable or Relevant and Appropriate Requirement/To Be ConsIdered 
C I Carcinogen 
J = Estimated Value 
K = Value Estimated with a High Bias 
L = Value Estimated with a Low 811s 
N = Noncarcinogen 
NA = Not Applicable/Not Available. 
PCOC I Potential Constituent of Concern 
SSL-INH = Soil Screening Level lor transfers Ram soil to air (Inhalation) (USEPA, May 1996) 
SSL-MIGR z Soil Screedng Level for It~nSlerS from SOit t0 QrOundWatar for a 

Dilution and Attenuation Factor of 20 (USEPA. Region 3. April 2002) 



TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL 
SITE 47 n 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Units r-l- of of 
Potential Potential 

Concern Concern 
8 I 

Aroclor-1260 mg/kg 

Arithmetic 

Mean 

95% UCL Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 
Detected Qualifier Units 

Concentration Medium Medium Medium Medium Medium Medium 
EPC EPC EPC ’ EPC EPC EPC,i ‘1 .s 

Value Statistic Rationale Value Statistic Ration& It;. $ 
1.43E-01 7.1OE-01 mdkg 1.43E-01 95% UCL-B 1.43E-01 95% UCL-B -i L. * i, 

Statistic&: Maximum Detected Value (Max); 95% UCL (Bootstrap) (95% UCL-B) 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

Table3SoilSite47 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 47 
NSWC-WHITE OAK, SILVER SPRING, FARYLAND 

Scenario Timeltame: Future I 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 1 .lOE-06 Cancer Ingestion Intake - CTE = 1.22E-07 ’ 
Noncancer Ingestion Intake - RME = 1.26E-05 Noncancer Ingestion intake - CTE = 4.27E:-08 

Cancer Dermal Intake - RME = 3.07E-06 Cancer Dermal Intake - CTE = 1.37E-07 
Noncancer Dermal Intake - RME = 3.56E-05. Noncancer Dermal Intake - CTE = 4.79E-06 

site47sc I]Fles Table4 ‘) b ,,l r 



TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 

SITE 47 
Nswc-WHITE OAK, SILVEFI SPRING, MARYLAND 

Scenario Timeframe: Future I 

Parameler Deflnllion 

CsxlRsxEFxEO 
BWxATxCF 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME E 4.70E-07 Cancer Ingestion Intake - CTE = 4.58E-08 
I 

Noncancer Ingestion Intake - RME = 1.37E-06 Noncancer Ingestion Intake - CTE = 4.58E-07 

Cancer Dermal Intake - RME = 1.87E-06 Cancer Dermal Intake - CTE = 5.22E-08 
Noncancer Dermal Intake - RME = 5.47E-06 Noncancer Dermal Intake - CTE = 5.22E-07 

Site47soilAdultRes Table4 



TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 

SITE 47 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Surface Soil 

Receptor Population: Construction Worker 

Exposure Parameter Parameter Deflnftfon 

ROUtI Code 

Ingestion Cs I Chemical Concentration in Sot!- 

IR6 Ingestion Rate 01 Soil 

units 

(mglkd 

h’d.w) 
(days/year) 

RME 
Value 

95% UCL 

480 

180 

RME 
RatIonale/ 

Reference 

USEPA. May 1993 

USEPA. f$ay 1993 

Professional Judgement 

CTE 

Value 

95%UCL 

240 
180 

CTE Intake Equation! 

Rationale/ Model Name 

Reference 

USEPA. May 1993 Chronic Daily Intake (CDI) (m@kgdat 

USEPA, May ,993 Cs ilRs x EF x ED 
- EfWxATxCF Professional Judgement 

Dermal 
AF Soil to Skin Adhsrsnce Factor 

SA Skin Surface Area 

ASS Absorption Factor 

EF-- Exposure Frequency 

ED Exposure Duration 

CF Conversion Fsclor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

;AxABSxAFxEFxED 
BWxATxCF 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fix EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 4.83E-08 Cancer Ingestion Intake - CTE = 2.42E-08 
Noncancer Ingestion Intake - RME = 3.38E-06 Noncancer Ingestion Intake - CTE = 1.69E-06 

Cancer Dermal Intake - RME = 9.96E-08 Cancer Dermal Intake - GTE = 3.32E-08 
Noncancer Dermal Intake - RME =.6.97E-06 Noncancer Dermal Intake - GTE = 2.32E-06 

Site47sc i tWCTE Table4 
,i 
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TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 

SITE 47 
NSWC-WHITE OAK, SILVER SPRING, mARYLAND 

I 

Exposure Medium: Surface Soil 

~1 
Receptor Population: Full Time Worker 

Exposure Parameter Parameter Deltnttton 

Route Code 

Ingestion cs Ehemical Concentration in Soil 

IRS Ingesttan Rate of Soil 

EF Exposure Frequency 
FI Fraction lngeated 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Dermat CS Chemical Concentration in Soil 
AF Soil to Skin Adherence Factor 
SA Skin Sud~ce Area 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

CF Convenion Factor 
BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

OWW 

(mdday) 
(days/year) 

(unitless) 

(YWW 

fma’kg) 

(kg1 

Ways) 

(WaQ) 
(Wed 

(cm*) 
(unitleas) 

(daytiyear) 

(Y-M 

(ma’ks) 

(kg1 

Ww) 
(days) 

RME RME CTE CTE Intake Equation/ 
Value Rattonalal Value Aatlonala/ Model Name 

Reference Ftaferanca 

95% UCL USEPA. May ,993 !x%UCL USEPA, May ,993 Chronic Dally Intake (CDI) (mgrkgday) = 
1w USEPA. May 1993 50 USEPA, May ,993 CsrlRsrEFxEQ 
250 USEPA. May 1993 et9 USEPA. May 1993 BWxATxCF 

1 pr~fessionat Judgement 1 Professional Judgemenl 
25 USEPA, May 1993 9 USEPA. May 1993 

i.OOE-Oft USEPA December 1969 l.OOE.06 USEPA December 1969 
70 USEPA December 1969 70 USEPA December 1939 

25.650 USEPA tlecember 1969 25.550 USEPA December 1969 
USEPA December 1989 

95%UCL USEPA. May 1993 95%UCL USEPA, May 1993 Chronic Dally Intake (GDI) tmgikg-day) - 
0.2 USEPA. September 2001 0.02 USEPA. September 2001 CaxSAxABSxAFxEFxED 

3,300 USEPA. September 2001 3,300 USEPA. September 2001 BWxATxCF 

chemical.specific USEPA. September 2001 chemical-apecilic USE,PA, September 2001 
250 USEPA, May 1993 219 USEPA. May 1933 
25 USEPA. May 1993 9 USEPA. May 1393 

1 .ODE-06 USEPA December is69 t.OOE-06 USEPA December 1969 
70 USEPA December 1969 70 USEPA December 1969 

25,550 USEPA December 1969 25,550 USEPA December ,963 
9.125 USEPA December 1969 3,265 USEPA December 1369 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Sile47soilFTW Table4 

Cancer Ingestion Intake - RME = 3.49E-07 Cancer Ingestion Intake - CTE = 5.51 E-08 
I 

Noncancer Ingestion Intake - RME = 9.7EE-07 Noncancer Ingestion Intake - CTE = 4.29E-07 

Cancer Dermal Intake - RME = 2.31 E-06 Cancer Dermal Intake - CTE = 7.27E-08 
Noncancer Dermal Intake - RME = 6.46E-06 Noncancer Dermal Intake - CTE = 6.66E-07 



TABLE 5.1 

NON-CANCER TOXICITY DATA -- ORAUDERMAL 
SITE 47 c- 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

. of Potential 

Concern 

Aroclor-126k3 

ChronIcI 

Subchronic 

chronic 

Oral RfD 

NA 

Oral RflJ Oral lo Dennal 

Units Adjustment Factor”’ 

WWdaY 1 

Adjusted 

Dermal 
RtD’*’ 

NA 

Dermal 

RtD 

Units 

w&-W 

Primary 

Target 

Organ 

NA 

Combined 

lkcertainty/Modilying 

Factors 

NA 

Sources of RID: 

Target Organ 

IRIS 

Dates ot RID: 
Target Orga@ 

04/02/02 

(1) USEPA, September, 2001. 
(2) RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor) 
(3) Dates of IRIS, HEAST, or NCEA 

Notes: RfD = Reference dose 
CNS E Central Nervous System 
IRIS = Integrated Risk Information System, on-line database search (USEPA, August 2002) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
NCEA = USEPA National Center for Environmental Assessment (USEPA RBC Table, April 2, 2002) 
NA = Not applicable since an oral RfD is not available for this compound data 

I 



TABLE 6.1 

CANCER TOXICITY DATA -- ORAUDERMAL 
SITE 47 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Oral CSF 
of Potential 

1 Concern 

Aroclbr-1260 2.OE+OO 

(1) RAGS-PART E (USEPA, September 2001). 

Oral to Dermal Adjusted Dermal Units 
Adjustment Cancer Slope Factor”’ 

Factor”’ 

1 2.00E+00. (mg/kg-day)-’ 

EPA Group: 

Weight of Evidence/ 
Cancer Guideline 

Description 

Source DatecJJ 

82 I IRIS 8/20/2002 

(2) CSFdermal = CSForal/(Oral to Dermal Adjustment Factor) 
(3) Date of IRIS 

A - Human carcinogen -. 
Bl - Probable human carcinogen - indicates that limited human data 

are available 
. . . . 

B2 - Probable human carcinogen - indicates sufficient evidence in 
animals and inadequate or no evidence in humans 

C - Possible human carcinogen 
D’- Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Notes: 
CSF = Cancer Slope Factor 
IRIS = Integrated Risk Information System, on-line database search (USEPA, July 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
Region 3; USEPA Region Ill RBC Table, April 2, 2002 

ToxCancerSite47 W23l2002 11~24 AM 



TABLE 7.1 _ REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 
SITE 47 n 

NSWC.WHITE OAK, SILVER SPRING. MARYLAND 

\Scenario Timeframe: Fulure I 

I I 
ngestlon IAroclor-1260 1 1.43E-01 

(total) 

3ermaI Aroclor-1260 1.43E-01 

I I 
(lOk3l)J 

Medium Medium Route Route 
EPC EPC EPC EPC 
I l”ik units “~I,,* Value 

Route Route 
EPC EPC 
units units 

EPC EPC 
Selected Selected 

for Hazard for Hazard 
Calculation (1) 

Intake Intake 
(NonCancer) (NonCancer) 

Intake Intake 
(Non-Cancer) 

Units 

Reference Reference 
Dose 

Reference 
Dose Units 

Relerence Reference 
Concentration Concentration 

units 

Hazard 
Quotient 

w&t 1.43501 mbw M 1.8E.06 mgikg-day mgikg-day NA NA 

w@ 1.43E-01 M 7.2E-07 mgikg-day mgikg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specllic (M) or Route-Specific (R) EPC selecled for hazard catculatton. 

Dermal Absomilon Fraction from SoiltABS) (USEPA 2001): 

PCSS - 0.14 

Slte47s Ftes Table7 



TABLE 7.18. CENTRAL TENDENCY EXPOSURE (CTE) 

/ CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 

SITE 47 I- 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Medium: Surface Sol1 

Receptor Population: Residents 

Efxposure 
Route 

Chemical Medium 
01 Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose 

Reference 
Dose Units 

Reference Reference 
Concentration Concentration 

Units 

Hazard 
Ouotlent 

lngsstlon 

Dermal 

Aroclor-I 260 

ArocIor.1260 

1.43E-01 w&7 1.43E.01 w#g M 6.1E-07 mg/kg-day mg/kg-day NA NA 

(total) 
1.43E-01 fwh 1.43E.01 w/kg M 9.6E-06 mg/kg-day mglkg-day NA NA 

(total), 
..’ 

:, 
Total Hazard Index,Across All Exposure Routes/Pathways ‘%%., +?i 

48 t.: ,>;; 
‘ii.- 1%. ,.T (1) Speclly Medium-Specllic (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absoratlon Fraction from Soil(ABS) (USEPA 2OOlk 

PCBs - 0.14 

Site47soitChildResCTE Table7 0/23/2002 11:17AM 





TABLE 7.2a-CENTRAL TENDENCY EXPOSURE (GTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Soil 

Receptor Population: Residents 

Reference Reference 
Dose -T- Dose Unite 

l- I 

Medium Medium 
EPC EPC 

Value units 

Intake 
(Non-Cancer) 

Units 

Relerence 
Concentralion 

Reference 
Concentration 

Units 
I Exposure 

I 

Chemical 
Route of Potential 

Route 
EPC 

Value 

Roule 
EPC 
Units 

mg/kg 

EPC 
Selecled 

lor Hazard 
Calculalron (1) 

Intake 
(Non-Cancer) 

Hazard 
Ouotlent 

6.5E-03 mgikg-day mo&vJw / NA NA 1.43E-01 mgh 

mgncg 

1.43E.01 

1.43E-01 

I 1_11_ M I 1 .OE-05 NA NA 1.43E-01 mg/kgday 

I 
I I t 

lard Index Across All Exposure Routes/Pathways 
(1) Specify Medium-Specilic (M) or Route-Specific (R) EPC selected for hazard oabulallon. 

Dermal Absorpiion Fraction from Soil(ABS) (USEPA 2001): 

PCBs - 0.14 

I 

Site47soilAdultResCTE Table7 8/23/2002 11: 18 AM 



TABLE 7.38. CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

,. Fi ._ *. 
Exposure Medium: Surface Soil 

Receptor Population: Canstruclion Worker 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern value 

Medium 
EPC 
Units 

FlCWte 

EPC 
Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Relerence 
Dose 

‘( 

Retsrencs Relerence Reference Hazard 
Dose Units Concentration Concentration Quotient 

Unlts 

Ingestion Aroctor.1260 1.43E.01 mob I.43501 

(total) 

Aroclor-1260 1.43E-01 w@i 1.43E.01. Dermal 

(total) 

(1) Specily Medium-Specllic (M) or Route-Specific (R) EPC selected for hazard CalCulatiOn. 

Dermal Absorolion Fraction from Soil(ABS) (USEPA 2001): 

PCBs - 0.14 

mo’kg 

mo% 

M 

M 

2.4E-07 

4.7E-06 

mg/kg-day mg/kg-day NA NA 

mglkg-day mg/kg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways I , 

I 

Slte47sr ii 
? 

tWCTE Table7 
,- 

8/23/2Or 



TABLE 7.4 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULLTIME WORKERS TO SURFACE SOIL 
SITE 47 I. 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ .: 
Exposure Medium: Surface Soil 

Receptor Populalion: Full Tlma Worker 

E:pOSW* 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selectad 

for Hazard 
Cafculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

RafaranCa 
Dose 

Relerence 
Doss Units 

Reference Reference 
Concentration Concentration 

Units 

Hazard 
QUOl@ll 

fngestion Aroclor-1260 1.43E.01 w/kg 1.43E.01 

(total) 
Dermal Aroclor.1260 1.43E-01 wh 1.43E.01 

(total) 

(1) Specify Madlum-Specific (U) or Route-Speclflc (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction from SolgABS) (USEPA 2001): 

PCBS - 0.14 

1.4E-07 

1.3E-07 

mgikg-day mglkg-day NA NA 

mg/kg-day mglkg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways , .-2 J ,.~,~;, ..il 
.:*.. ,’ ; 

:. :c 
r” ~* 

Site47soilFTW, Table7 8/23/2002 1 I:21 AM 



TABLE 7.48 _ CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON.CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 
SITE 47 

NSWC-WHITE OAK, SILVER SPRING, MArYLAND 

IScenario Timeframe: Future 

ixposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
UtlkS 

EPC 
Selected 

lor Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

UllilS 

Reference 
Dose 

Aeference 
Dose Unils 

Reference Reference 
Concentration Concentration 

LlrdlS 

Hazard 
Ouotlent 

IngestIon Aroclor-1260 

Dermal Aroclor-1260 

1.43E-01 m&f 1.43E-01 w/kg M 6.1E.07 mglkg-day mgfkg-day NA NA 

(total) 
1.43E.01 wk3 1.43E-01 m&I ‘M 9.6E-06 mgikg-day mg/kg-day NA NA 

(total) t I 
Tots1 Hazard Index Across All Exposure Routes/Pathways 

(1) Speclly Medium-Specific (M) or Route-Specllic (R) EPC selected fOr hazard calculation. 

Dermal Absomtion Fraction from SoillABS) NJSEPA 2001k 

PCBS - 0.14 

Site47sr CTE Table7 



TABLE 8.1 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

]Scenario Timeframe: Future 1 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Site 47 
Receptor Population: Residents 
Receptor Age: Child (O-6 Years) I 

Exposure Chemical Medium Medium ROUb3 
Route of Potential EPC EPC EPC 

concern Value Units ValUe 

Ingestion Aroclor-1260 1.43E-01 w@I 1.43E-01 

(total) 
Dermal Aroclor-1260 1.43501 w@ 1.43E.01 

(km) 

(1) Specify Medium-Specific (M) 01 Route-Specilic (R) EPC selected for risk calculation. 
Dermal Absorption Fraction from Soil(ABS) (USEPA 2001~ 

PCBS - 0.14 

Route 
EPC 
Units 

@kg 

Wkg 

EPC Selected Intake Intake cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 1.6E-07 mg/kg-day 2.00E+OO (Tg/kg-day)-1 3.13E-07 

3.1607 
M 6.1E-06 mg/kg-day 2.00E+OO (mg/kg-day)-1 l.ZE-07 

l .ZE-07 
Total Risk Across All Exposure Routes/Pathways 4.41-07 

Site47soilChildRes Table6 0/23/2002 11 :I 7 AM 



TABLE &la. CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE SOIL 
StTE 47 I. 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Populalion: Residents 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 
Concern Value units Value 

Ingestion Aroclor-1260 1.43E-01 w/kg 1.43E-01 

(lotal) 
Dermal Aroclor-1260 1.43E.01 w& 1.43E-01 

(total) 

(I) Specify Medium-Specific (M) or Route.Specllic (R) EPC selected for risk calculation. 
Dermal Absor9flon Fraction from Soil(Ai3S) (USEPA 2001): 

PCES - 0.14 

Route 
EPC 
Units 

Wkg 

wm 

EPC Selected Intake Intake cancer Slope Cancer Slope CWlCW 
for Risk (Cancer) (Cancer) Factor Factor Unite Risk 

Catcuiation (1) units 

M 1.7E-09 mg/kg-day 2.00E+OO (yg/kgday)-1 3.49E.06 

3.5E-03 

M 2.78-09 mg/kg-day 2.00E+OO @g&g-day)-1 5.56-09 

ME-03 
Total Risk Across All Exporuro Routes/Pathways 4.OE-03 

I 

Site47st 1 ResCTE Table8 
_a< ,> 
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TABLE 6.2 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 
SITE 47 c 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

fScanarto Timeframe: Future 1 

~~soll 1 
Receptor Populalton: Residents 

Exposure Chemical Medium Medium ROUte 
Route of Potential EPC EPC EPC 

COtlCSUl Value hlb Value 

IngestIon Aroclor-1~60 1.43E01 mgncg 1.43E.01 

(total) 
Oermat Aroctor-1260 1.43501 w’kg 1.43E.01 

(total) 

(1) Specify Medium-Specific (M) or Route-Speclllc (R) EPC selected for risk catculation. 
Dennal Absorption Fraction from Soil(ABS) (USEPA 2001); 

PCBs - 0.14 

Route 
EPC 
Units 

w&7 

mm 

EPC Selected Intake Intake Cancer Slope Cancer Slope 
for Risk (Cancer) (Cancer) Factor Factor Units 

Calculation (1) Unlls 

M 6.7E-0.9 mg/kg-day 2.00EtOO hog/kg-day)-1 

M 3.6E-06 tog/kg-day Z.OOE+OO (mg/kg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

1.34E-07 

1.3E-07 
7.58*03 

7.6~.03 
2.1E.07 

I 

Site47soilAdultAes Table8 812312002 11:18 AM 
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Site47sf 

TABLE e.Za . CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE SOIL 
StTE 47 I. 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Soil 

Exposure 
Route 

Ingestion 

Chemical 
ot Potential 

concern 

Medium 
EPC 

Value 

Medium 
EPC 
UllilS 

Roule 
EPC 

Value 

Route 
EPC 
un11s 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

(1) Speclly Medium-Specific (M) or Route-Specific (R) EPC selected for risk CalCUtalton. 
Dermal Absorption Fraction from Soil(ABS) (USEPA 2001): 

PCBS - 0.14 

)EWTE Table8 ‘i 8123/20( 
r 

“)I 8 AM 
/ 



TABLE 6.3a -CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL 
SITE 47 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Surface Soil 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route Route EPC Selected Intake 
Route 

Intake Cancer Slope Cancer Slope 
01 Potential 

Cancer 
EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units 

Concern 
Risk 

Value Units Value Units Calculation (1) Units 

lngesllon Aroclor-1260 1.43E-01 “Wig 1.43E.01 w/kg M 3.5E-09 mglkg-day 2.00E+OO (mg/kg-day)-1 6.9tE-09 
: 

(total) 
Dermal 

6.9E-99 
Aroolor-1260 1.43E.01 w&4 1.43E.01 w/kg M 6.6E.to mgRg-day Z.OOE+OO (mg/kg-day)-1 1.3E-09 

(total) 
;,,:. ..; 

: 1.3509 
Total Risk Across All Exposure RoutsslPelhways 6.2E-69 

(1) Specify Medium.Spacillc (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal AbsortMon Fraction from SoilfABS) (USEPA 20011: 

PCBs - 0.14 
1 , 
.A j _.~ 

, 

.’ 

t 

.I,, 

I 

‘_ 

Site47soilConstWCTE Table8 812312002 11: 19 AM 



TABLE 8.4 - REASONABLE MnXlMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SURFACE SOIL 
SITE 47 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND ,- 

Exposure Medium: $urface Soil 

Receptor Populalion: Full Time Worker 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 
concern Value Units Value 

IngestIon Aroctor-1260 1.43E-01 wf% 1.43E-01 

(total) 
Dermal Aroclor.1260 

(total) 

(1) Specify Medlum-Specillc (M) or Route-Specilic (R) EPC selected for risk CatCUlatlOn. 
Dermal Absorption Fraction from Soil(ABS) (USEPA 2001k 

PCBs - 0.14 

Route 
EPC 
units 

wh 

EPC Selected 
lor Risk 

Calculation (1) 

M 

Intake 
(Cancer) 

5.OE-06 

Intake cancer Slope cancer Slope 
(Cancer) Factor Factor Units 

Units 

mgikg-day 200E+00 (mgkgday).1 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Rlak 

9.99E-0s 

l.OE-07 

9.2E-02 
l.SE-07 

site47w 
‘J -rab’e8 

8/23/2Oi’ -‘*21 AM 
) ,..j 



TABLE 6.4a _ CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATlONS 

EXPOSURE OF FULLTIME WORKERS TO SURFACE SOIL 
SITE 47 I. 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Aroclor-1260 1.43E-01 m&4 1.43E-01 

(total) 
Ltermal Aroclor-I 260 1.43E.01 mgh 1.43E.01 

(total) 

(1) Specily Medium-Specific(M) or Route-Spactfic (R) EPC selected IOr risk CalCulatlon. 
Dermal Absorption Fraction from Soll(ABS) (USEPA 2001): 

PCBs - 0.14 

Route 
EPC 
Units 

wVw 

mdkg 

EPC Selected Intake Intake Cancer Slope Cancer slow Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) units 

M 1.7E-06 mglkg-day 2.00E+OO (mglkg-day)-1 3.49E-06 

3.5E-05 

M 2.7E-09 mg/kg-day 2,00E+OO (mglkg-day)-1 5.58.09 

5.5E-09 
Total Risk Across All Exposure AouteslPathways 4.OE.05 

Site47soilFTWCTE Table8 8/23/2002 11:21 AM 
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TABLE 9.2a - CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

Receptor Populalion: Resident 

I I I I I I I 1 
Medium EXpOSW Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Ouollent 

Medium POklt 

lngesuon Inhalation Dermal Exposure PrkllZiry klgesllon lnhalallon Dermal EXPOSUV3 

Roule~ Total Target Organ Roules Total 
SOII SOll S&ace Soil Aroclor-1260 1.3E-09 1.3E-03 2.+x-09 Araclor.1260 

Total Risk Across Surface Soil 1 2.:E-08 ] Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes r--Gq 
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TABLE 9.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -CONSTRUCTION WORKER 

SITE 47 
c 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenado TImeframe: Future 

Receptor Population: Construction Wader 

Receptor Age: Adult 

Medium EXPOSW? Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic IHazard Quotient 
Medium Paint 

Ingestion lnhalalion DG3mal Exposure Pdmary lngestlon lrlhalalion DellllRl Exposure 
Routes Total Target Organ Rouies Total 

soil SOII Sudace Soil 

Aroclor-1260 , 6.9E.09 1.3E-09 WE-09 Aroclor-1260 

Total Risk Across Surface Soil Ei.ZE-09 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Roules j--ET--l 

\ 

I 

I 
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TABLE 9.4a -,CENTFiAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 47 

NSWC-WHITE OAK. SILVER SPRING, MI)RYLAND 

Scenario llmeframe: Future 

Receplor Population: Full llme Worker 

Receptor Age: Adult 

Medium Exposure Exposure Chemical Carclnogenlc Risk Chemical Non-Carcinogenic Hazard Quotient 
Medium POlrll 

0 
IngestIon lnhalatlon Dermal Exposure Primary hgestion Inhalation Denal EKposUre 

Routes Total Target Organ Routes Total 
soil Soil Surface SOlI 

Aroclor-1260 3.5E-08 5.5E-09 4.OE-08 Arocfor-I 260 

Total Risk Across Surface Soil 4.OE-08 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes 

I 

I 



TABLE 10-l 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE TO POST-REMOVAL SOIL 
SITE 47 

NSWC - WHITE OAK. SILVER SPRING. MARYL, AND _____ - __..__- _..~-I _ ~ 
HAZARD INDEX- ’ 

Exposure Route Full Time Worker Construction Future Adult Future Child 
Worker Resident Resident 

k 

I incidental Ingestion of Surface 
@,-.;I I Q”II 

Dermal Contact with Surface 
Snil 

NA 

NA 

NA 

NA NA NA 
I I I I 

Total Hazard Index1 NA I NA I NA I NA I 
INCREMENTAL LIFETIME CANCER RISK I I I I 1 

I Incidental Ingestion of Surface 
I 1 .OE-07 I 1.4E-08 C,Til I 1.3E-07 I 3.1 E-07 I 

Dermal Contact with Surface 
CniI . 9.2E-08 4.OE-09 7.5E-08 1.2E-07 

I I I I 

Total Cancer Risk1 1.9E-07 1.8E-08 2.1 E-07 I 4.4E-07 



_- I 

TABLE 1 O-la 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE TO POST-REMOVAL SOIL 
SITE 47 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
HAZARD INDEX 

Exposure Route Full Time Worker Construction Future Adult Future Child 
Worker Resident Resident 

Incidental Ingestion of Surface 
Soil 

NA NA NA NA 

Dermal Contact with Surface 
Soil 

NA NA NA NA 

Total Hazard Index NA NA NA NA 
INCREMENTAL LIFETIME CANCER RISK 

Incidental Ingestion of Surface 
Soil 3.!iE-08 6.9E-09 1.3E-08 3.5E-08 

Dermal Contact with Surface 
Soil 

5,5E-09 1.3E-09 1.5E-08 5.5E-09 

Total Cancer Risk 4.OE-08 )’ 8.2E-09 2.8E-08 4.OE-08 



CALCULATION WORKSHEET 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL - SITE 47 

Page 1 of 2 

FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1998 
By: 
S. STAFFEN 

CHECKED BY: DATE: 
09/18/02 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
soil by future adult resdents for the Reasonable Maximum Exposure @ME). 

EQUATION: DEx CsxCFxSAxAFxABSxEFxED = 
BWxAT 

Where: 
DEX = 
cs = 
CF = 
SA = 
ABS = 
AF <= 
EF zi 
ED = 
BW = 
AT = 
CSFd = 
RfDd = 

estimated exposure intake (mg/kg/day) 
exposure point concentration in soil (mg/kg) 
conversion factor (1 .OE-6 kg/mg) 
skin surface available for contact (cm*/day) 
absorption factor (unitless) 
adherence factor (mg/cm2) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
dermal carcinogenic slope factor ((mg/kg/day)-‘) 
dermal noncarcinogenic reference dose (mg/kg/day) 

RISKS- - 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day) 

ASSUMPTIONS: 
cs = 0.143 mg/kg Aroclor-1260 
CF 
SA 
AF 
ABS 
EF 
ED 
BW. 
ATc 
ATnc 
CSFd 
RfDd 

1 .OE-06 kg/mg 
5,700 cm*/day 

0.07 mg/cm* 
0.14 
350 days/year 

24 years 
70 kg 

.25550 days 
8760 days 

2.00E+OO (mg/&?day)-’ 
NA @x&Nay) 



CALCULATION WORKSHEET Page2of2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 0 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL - SITE 47 
FUTURE ADULT RESIDENTS 
BASED ON: 

II USEPA, DEC. 1998 
BY: 
IS. STAFFEN 

ICHECKED BY: 
I 

IDATE: 
109/l 8/02 

II 
II 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 0.143 mg/kg x 0.000001 kg/mg x 5700cm2/day x O.O7mg/cm2 x 0.14 x 350 days/year x 24 years 
70 kg x 25550 days 

DEXc = 3;75E-08 mglkglday 

ICLR = 3.75E-08 mg/kg/day x 2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 7.5&08 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND xxxl. 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL - SITE 47 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED BY: DATE: 
S. STAFFEN 08/23/02 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of - 
soil by future adult resdents for the Reasonable Maximum Exposure (RME). 

EQUATION: Csx IRx EFx EDx FIxCF 
IEX = 

BWxAT 
Where: 
IEX = estimated exposure intake (mg/kg/day) 
cs = exposure point concentration in soil (mg/kg) 
IR = incidental soil ingestion rate (mg/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
FI = 
CF ’ 

fraction ingested from contaminated source (unitless) 
=’ conversion factor (1 .OE-6 kg/mg) 

BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor ((mg/kg/day)“) 
RfDo = oral noncarcinogenic reference dose (mg/kg/day) 

RISKS* - 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDo (mg/kg/day) 

ASSUMPTIONS: 
cs = 0.143 mg/kg Aroclor-1260 
IR = 100 mg/day 
EF = 350 days/year 
ED = 24 years 
FI = 1 
CF = 1 .OE-06 kg/mg 
BW = 70 kg 
ATc = 25550 days 
ATnc = 8760 days 
CSFo = 2.OE+OO (mg/kg/day)’ 
RfDo = NA O-wkWv) 



CALCULATION WORKSHEET Page2of2 

‘CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND XXXX 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SOIL - StTE 47 
FUTURE ADULT RESIDENTS 
BASED ON: 

II USEPA, DEC. 1989 
BY: I CHECKED BY: I DATE: 
IS. STAFFEN I IO8/23/02 1 

EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.143 mg/kg x 100 mg/day x 350 days/year x 24 years x 0.000001 kg/mg 
70kgx25550days 

IEXc = 6.72E-08 mglkglday 

ICLR = 6.72E-08 mg/kg/day x 2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 1.3E-07 

i 



TABLE 2.1 

OCCURRENCE, DISTRIEUTION. AND SELECTION OF POTENTIAL CONSTlTUENTS OF CONCERN 
POST-REMOVAL &RFACE/SUQSURFACE SOIL - SlTE 47 - SEDIMENT 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 
PAGEIOFI 

Scanado Tlmaframe: Currant/Future I. 

CAS Numb Chemical 

PastlcldasIPCSs (mgtkg) 

Mlnlmum Mlnlmum Maximum Maxlmum LocatIon Of 
units Maximum Dstectlon Range of Concenlratlon we Above Risk-Based 

Used for Background 7 Rasldantlal PCOC 
Potential PEE 

Radonala for 
PCOC Contaminant 

COncantratlon PUaliflar Concantratlon GUallflsr Concsntratlon 
Frequency Nondetects (1) 

ARAW 
SCr.Mi”Q(2) (3) 

TBC Scrasnlng Lavel(4) TBC Value $ource 
Flag Dalatlon or 

Selectlonf5) 

Shaded calls Indicate that the maxlmum concantratlon sxcaads Ihs speclflad crl~arlon or conslltuent has been s&acted as a PCOC. 

Footnotes: 
Rationale Codes: 
For Selection as a PCOC: 

1 
2 
3 

4 

Values presented am sample-specific quantlt%ian limits. 
The madmum detected cowwdratlon Is used for screening purposes. 
To dstermlna whether metal concentrations ara wlthin background lsvsh. a comparison of sits concsntratlons 
wlth Bass-wide background data was made by means of the Wllcox~l Rank Sum Test. II the Wilcoxon Test 
dstsmtlnsd that a constlt”snt coccsntratlon was not slgnlfkanty different from background, that 
chemical was not selected as a PCOC. 

The risk-based soil COPC screening level for rasldentlal land uss Is presented. The value Is based on a 
target hazard quotlsnt of 0.1 for noncarcinogens (denoted with a ‘N’ flag) or an Incremental cancer 
risk of lE-6 f~carclnogens (denoted with a ‘C-flag) (USEPA, Reglon Ill. April 2002). 
The chemical Is selected as a PCOC II the maximum detacted cowentratlon exceeds the risk-based 
PCOC SCrW,ltlQ level and lacllitywids background lavsls. 

Pymne Is “sad as a surrogate for bsnzo(g,h.l)perylene and phenanthrens. 
‘&a for chlordans Is used. 
Value for sndosulfan Is used. 
Value for endrin is wad. 

10 Value for alpha-MC Is used. 
11 Cadmium - Food 
12 Chromium as hsxavalsnt chromium. 
13 OSWER soil screening level for resldsntlaf land uss (USEPA. July 1994) 
14 Matt~i~~~~t+N~tthd. 
15 Mercury as Msrcurk Chlorll 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 
EKG = Wlthln background levels 
BSL = Below PCOC screening Level 
FREG = Frequency 
NUT = Essential Nutrient 

ARAWTBC = Applicable or Relevant and Appropriala RequlrsmsnVTo Ba Consldersd 
c = Carcinogen 
J = Estimated Value 
K = Value Esllmated with 8 High Bias 
L = Value Estlmat%d with a Low Bias 
N = Noncarcinogen 
NA = Not ApptlcablafNot Available. 
PCOC = Potenw?J Constlt”en1 of Concern 
SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) (USEPA, May 1996) 
SSL-MIGR = Soil Scresnlng Level IOr tra”sfsrS fro”I Sol1 t0 Qro”odwotsr for a 

Dllutlon and Attsnuslkm Factor 0120 (USEPA. Region 3. @II 2tXI2) 



’ TABLE 3-1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT 
SITE 47 ,< 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

Concern 

Units 

Aroclor-1260 
I 
I msnca 

Arithmetic 

Mean 

5.04E-01 

95% UCL 

5.59E-01 

Maximum Maximum 

Detected Qualifier 

Concentration 

EPC 

Units 

mt@a 

Reasonable Maximum Exposure 

Medium Medium Medium 
EPC EPC EPC 

Value Statistic Rationale 
5.59E-01 95% UCL-B 

Statistics: Maximum Detected Value (Max); 95% UCL (Bottstrap) (95% UCL-B); 95% UCL of Log-transformed Data (95% UCL-T); 

I 

Tables ‘l%md 
,J 

Central Tendency Exposure 

Medium Medium 
* EPC EPC 

Medium 

EPC 
Value Statistic Rationale 

5.59E-01 95% UCL-B 



TABLE 4.1 . 

I 

VALUES USED FOR DAILY tNTAKE CALCULATlONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 

SITE 47 
NSWC-WHITE OAK, SILVER SPRING, VARYLAND 

~ 

Receptor Population: Residents 

Exposure Parameter Parameter Definition Uniti RME RME CTE GTE Intake Equation/ 

Route Cod.3 Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion CS Chemical ConcsnlraUon in SOS 0ww 95% UCL USEPA, May 1993 95%UCL USEPA. May 1993 Chronk Daily Intake (CDI) (m@cg-day) = 

IRS lngesthm Rate of Soil OWW 200 USEPA, May 1993 103 USEPA. May 1993 Cs zd.lR$ x EF x ED 

EF Exposurs Frequency Nw4ea0 350 USEPA. May 1893 234 USEPA. May 1993 BWxATxCF 

FI Frsctlon lngsstsd (unlHess) 1 Profssslonsl Judgsmenl 1 ProfesslanaI JudQemenl 

BWxATxCF 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RMlZ = 1 .lOE-06 
Noncancer Ingestion Intake - RME = 1.26E-05 

Cancer Dermal Intake - RME = 3.07E-06 
Noncancer Dermal Intake - RME =.3.56E-05 

Cancer Ingestion Intake - CTE = 1.22E-07 I 

Noncancer Ingestion Intake - CTE = 4.27E-06 

Cancer Dermal Intake - CTE = l.37Er07 
Noncancer Dermal Intake - CTE = 4.79E-06 

Site47soilChildResCTEsed Table4 



TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 

SITE 47 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future I 
Medium: Sediment 

Exposure Medium: Sediment 
Exposure Point: Site 47 

Receptor Population: Residents 

lAweptor Age: Adult I 

Exposure Parameter 

ROtIt COife 

Parameter Definition Units RME RME 

V&J63 Rationale! 

CTE 
Value 

CTE 

Rationale/ 

Intake Equationl 

Model Name 

EWxATxCF 

DailV Intake Cakdations 
Ingestion Intake = (IR x Fi x EF X ED X CF) / (BW X AT) 
Dermal Intake 5 (CF x SA x AF X ABS X EF X ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 4.7OE-07 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = I .87E-06 
Noncancer Dermal Intake - RME t 5.47E-06 

Cancer Ingestion Intake - CTE = 4.58E-08 1 

Noncancer Ingestion Intake - CTE = 4.58E-OT 

Cancer Dermal Intake - CTE = 5.22E-08 
Noncancer Dermal Intake - CTE = 5.22E-07 

site47sc 
i 

ResCTEsed Table4 



TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 4-l 
NSWC-WHITE OAK, SILVER SPRING, mARYLAND 

Exposure Medium: Sediment 

Receptor Population: Construction Worker 

Parameter Definition Intake Equation/ 

Model Name 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 4.83E-08. Cancer Ingestion Intake - CTE = 2.42E-08 
Noncancer Ingestion Intake - RME = 3.38E-06 Noncancer Ingestion Intake - GTE = 1.69E-C!!3 

Cancer Dermal Intake - RME = 9.96E-08 Cancer Dermal Intake - CTE = 3.32E-08 
Noncancer Dermal Intake - RME = 6.97E-06 Noncancer Dermal Intake - GTE = 2.32E-06 

Site47sollConstWCTEsed Table4 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATlONS 
EXPOSURE OF FULL TIME WORKERS TO SEDIMENT 

SITE 47 
NSWC-WHITE OAK, SILVER SPRING, WARYLAND 

Receptor Population: Full Time Worker 

FJWxATxCF 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 Cancer Ingestion Intake - CTE = 1.22E-07 
Noncancer Ingestion Intake - RME = 9.76E-07 Noncancer Ingestion Intake - CTE = 4.27E-07 

Cancer Dermal Intake - RME = 2.31 E-06 Cancer Dermal Intake - GTE = 1.37E-07 
Noncancer Dermal intake - RME = 6.46E-06 Noncancer Dermal Intake - CTE = 4.79E-06 

Site47sc TEsed Table4 



TABLE 5.1 

NON-CANCER TOXICITY DATA -- ORAUDERMAL 
SITE 47 ” 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Aroclor-1260 

Chronid 

Subchronic 

chronic 

Oral RfD 

NA 

Oral RfD Oral to Dermal 

Units Adjustment Faclor”’ 

mglkgdw I 

Adjusted 

Dermal 
RfD’*’ 

NA 

Dermal 

RfD 
Units 

w%-day 

Primary 

Target 

Organ 

NA 

Combined 

Uncertainty/Modifying 

Factors 

NA 

Sources of RfD: 

Target Organ 

IRIS 

Dates of RfD: 
Target Orga#’ 

04/02/02 

(1) USEPA, September, 2001. 
(2) RfD denal= RfDoral x (Oral to Dermal Adjustment Factor) 
(3) Dates of IRIS, HEAST, or NCEA 

Notes: AD = Reference dose 
CNS = Central Nervous System 
IRIS = Integrated Risk Information System, on-line database search (USEPA, August 2002) 
HEAST = Health Effects Assessment Summary Tables (USEPA July 1997) 
NCEA = USEPA National Center for Environmental Assessment (USEPA RBC Table, April 2, 2002) 
NA = Not applicable since an oral WD is not available for this compound data 

ToxNonCanoStte47Jed I32342002 341 PM 



. 
Chemical 

of Potential 
’ Concern 

Oral CSF 

Aroclor-1260 2.OE+OO 

(1) RAGS-PART E (USEPA, September 2001). 

TABLE 6.1 

CANCER TOXICITY DATA -- OPAUDERMAL 
SITE 47 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Oral to Dermal Adjusted Dermal Units Weight of Evidence/ 
Adjustment Cancer Slope Factor”’ Cancer Guideline 

Factor”’ Description 

1 2.00E+OO (mg/kg-day)” 

EPA Group: 

B2 

(2) CSFdermal = CSForaM(Oral to Dermal Adjustment Factor) 
(3) Date of IRIS 

Notes: 
CSF = Cancer Slope Factor 
IRIS = Integrated Risk Information System, on-line database search (USEPA, July1999) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
Region 3 - USEPA Region Ill RBC Table, April 2,2002 

Source Date’“’ 

IRIS 8/20/2002 

A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data 

are available 
B2 - Probable human carcinogen - indicates sufficient evidence In 

animals and inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

ToxCa ‘)ite47sed ‘1 , I’ 
0/23/2C ‘1141 PM 



TABLE 7.1- REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

&D?i”re 
Route 

Chef&al Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Rot& 
EPG 

Value 

Route 
EPC 
Units 

EPC 
S&&d 

for Hazard 
Calculation (1) 

Ingestion Ar0~lor-12SO 5.59E-01 me/k&l 5.59E-01 m9 M 

I 
(total) 

oenl@ Arcclwl2SC1 5.59E-01 1 m@g 5.59)s01 m&l M 

(1) Specify MediumSpecific (M) or Route-Specific (R) EPC selected lor hazard calculallon. 

Dermal Absomtkm Fraction from Soll(ABS) (USEPA 2001): 

PCBS - 0.14 

I 

Slte47soilChildRessed Table7 8/23/2002 5:49 PM 



TABLE 7.18 _ CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 
SITE 47 c 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

vi 

Receptor Population: Residents 
Receptor Age: Child (O-6 Years) 

1 
Exposure 

Route 
Chemical 

of Potential 
concern 

Medium 
EPC 

Value 

Medium 
EPC 
units 

Route 
EPC 

Vebe 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (I) 

Intake 
(NonCancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose Units 

Reference Reference 
Concentration Concentration 

Units 

Hazard 
Ctuotfent 

Ingestion Aroclor-1260 5.59E-01 6% 5.59E-01 

(total) 

Dermal Aroclor-1260 5.59E-01 w34 5.59E.01 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

\ 

PCES - 0.14 

m9&4 M 

mdkg M 

2.4E-06 

3.7E-07 

mgikg-day mg/kg-day NA NA 

mg/kg-day mgikg-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

I 

Site47c ~IwtesCTEsed Table7 17 
012312 -‘):08 PM 

.l 
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TABLE 6.1 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 
SITE 47 n 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Residents 
Receptor Age: Child (O-6 Years) 

ermal 
(total) 
Arcclor-1260 5.59E-01 

I I 
I(totaf) 

(I) Speoily Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Detmal Absorption Fraction from Soil(ABS) (USEPA 2ODl): 

PCBs - 0.14 

Site47soilChildRessed Table8 

I 
Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

cancer slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

6.1E-07 m’bday 

2.4E-07 mancg-day 

2.OOE+00 

Z.WE+W 

1.23E-06 

1.2C66 
4.68-07 

I I I 1 4.6E.07 
Total Risk Across All Exposure Routes/Pathways 1.7G66 

8/23/2002 5149 PM 



TABLE 6 la - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHILD RESIDENTS TO SEDIMENT 
SITE 47 P 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

lScenario Timsframe: FulUre I 
Medium: Sediment 
Exposure Medium: Sadiment 
Exposure PoinL Sile 47 
Receptor Populaliom Residents 
Receplor Age: Child (9-S Years) I 

Erpcsure Chenbl Medium Medium R0Ul.s 

Route al Potential EPC EPC EPC 
Concern Value Units Value 

lngeslion Arcclor-1260 559E-01 msnce 559E-01 

(total) 

Dermal Arc&r-1260 5.59E-01 we 5.59E-01 

(total) 

(I) Specify Medium-Specific (M) or Rwle-Specific (R) EPC selecled for risk CalCUlalicn. 
Derrnal Absomgnn Fraction from SoilfABS) WSEPA 2001): 

PC&3 - 0.14 

Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
EPC for Risk (Cancer) (Cancer) Factor Factor Unils Risk 

Units Calculation (1) Units 

ww M 68E-06 mg/ke-day 2M)E+00 (Ing/kwW-1 1.37E-07 

1.4E-07 

ww M l.iE-06 Wg-day 2.99E+99 mwW-day)-1 2.lE-06 

ZlE-06 
Total Risk Across All Exposure Routes/Pathways l&E-07 

Sit047s dResCTEsed Table6 B/23/2 ):48 PM 
/’ 



TABLE 7.2 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 34, 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

* ~1 
Receptor Population: Residents 

Exposure Exposure Chemical Chemical Medium Medium Medium Medium Roule Rot&l 
Route Route of Potential of Potential EPC EPC EPC EPC EPC EPC 

Concern Concern Value Value Units Units Value Value 

Ingestion Ingestion Aroclor-1260 Aroclor-1260 5.59B01 5.59B01 we we 5.59E-01 5.59E-01 

(total) (total) 
Dermal Dermal Aroclor-1260 Aroclor-1260 5SQE-01 5SQE-01 ww ww 5.59E-01 5.59E-01 

(ml) (ml) 

(1) (1) Specify MediumSpecilic (M) or Route-Specifffi (R) EPC selected for hazard calculation.. Specify MediumSpecilic (M) or Route-Specifffi (R) EPC selected for hazard calculation.. 

Dennal Absomtion Fraction from Soil(ABS) (USEPA 2001k Dennal Absomtion Fraction from Soil(ABS) (USEPA 2001k 

PCBs - 0.14 PCBs - 0.14 

Route Route 
EPC EPC 
Units Units 

mQlke mQlke 

Wll Wll 

EPC EPC Intake Intake Intake Intake Reference Reference Reference Reference Relerence Relerence Reference Reference Hazard Hazard 
Selected Selected (Non-Cancer) (Non-Cancer) (Non-Cancer) (Non-Cancer) Dose DDSe Dose Unils Dose Unils Concenlralion Concentration Concenlralion Concentration Quotient Quotient 

lor Hazard lor Hazard Lklits Lklits Units Units 
Calculation (1) Calculation (1) 

M M 7.7E.07 7.7E.07 wv%dav wv%dav w&c?-day w&c?-day NA NA NA NA 

M M 4.3B07 4.3B07 NWday NWday wWdw wWdw NA NA NA NA 

Total Hazard Index Across All Exposure Routes/Pathways Total Hazard Index Across All Exposure Routes/Pathways . 5,’ . 5,’ 

_., _., 

I 

Site47soilAdultRessed Table7 8/23/2002 5:47 PM 



TABLE 7.2a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reference Reference 
DOS0 Dose Units 

---l-- melee-day 

Reference 
Concentraliwl 

Units 

Intake 
(Non-Cancer) 

Medium 
EPC 
Units 

Hazard 
Quotient 

Relerenca 
Concentration 

NA 

&poeure- 
Route 

Chemical Medium 
ol Potential EPC 

Concern Value 

npestiffl 

)srmal 

Aroclor-1280 

Aroclor-I 280 

5.59E-01 

WJW 

5.59E-01 

Intake 
(Non-Cancer) 

Units 

mglkg-day 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 

M 

NA 2.6E-07 

NA 4.1 E-08 mfm-day 

Total 

I I 
(IOlal)~ I 

zard Index Across All Exposure Routes/Pathways 

(1) Specily MediumSpecific (M) or Rwle-Specilkc (A) EPC selected for hazard CalculaIiOn 

Dermal Absorotii Fraction from Soil(ABS) (USEPA 2001): 
PCBs - 0.14 

I 

Site47sc ! 
ItAesCTEsed Tabie7 

, ; 
6123f2f “.46 PM 
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TABLE 8.2 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 
SITE 47 ,7 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Chemal Medium Medium Route FlOUle EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
Route ol Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Faclor Units Risk 

Concern Value Units value Units Calculatiw (1) Unils 

Ingestion Aroclor-1260 5.59E.01 wwl 5.59E-01 WeI M 2.6E-07 mglka-day 2.ooE+O3 p@wW-l 5.25h07 

(total) 6.3E.07 

DEml8l Arcclor-1260 559E-01 ww 5.59E-01 w%l M 1.5E-07 wk?day 2.COE+O9 OwW-day)-1 2.9E-07 

UW 2.9G07 
Total Rlek Acro88 All Bxposure Aoulee/Pethways 8.2&07 

(1) Specify MediumSpecific (M) or Route-Spacilk (R) EPC selected lor risk calculation. 
Dermal Absomlion Fraction from SoillASS) fUSEPA 2001& 

PCBS - 0.14 

Site47soilAdultResssd Table8 W23l2002 5147 PM 



TABLE 6.2a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR OAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 .’ 

Aecaplor Populallon: Residents 

Exposure Chemical Medium Medium Route 
R&e ot Potential EPC EPC EPC 

Ccncem Value Units Value 

Ingestion 
Arc&r-1260 5.59E-01 mence 5.59E-01 

(total) 
Oemdl 

Aroclor-1260 5.598-01 we 5.59601 

(IO&l) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculalion. 
Denal Absor&n Fractiin from SoilfABS) fUSEPA 2001): 

PCBs - 0.14 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Faclor Factor Unils Risk 

Calculation (1) Units 

M 2.6E-06 mg/kg-day 2.00E+W j&+.9-day)-1 5.12E-06 

5.1 E-08 

M 2.9E.06 Wwf ay 2.OOE+OO OwWday)-1 5.58-05 

5.8E-08 
TOW Risk Aeros All Exposure Routes/Pathways l.lE-07 

I 
. 

Site47.9 )tResCTEsed Table8 
_- 
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TABLE 7.3. REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZAAOS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Fulure 
Medium: Sediment 

&posure 
Roule 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
units 

Roule 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

lor Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Relerence Reference 
Dose Dose Units 

Relerence Reference 
Concentration Concentration 

Units 

Hazard 
Ouotient 

Aroclor-1260 5.59&01 wwl 5.59E-01 
(total) 

A&or-12Mf 5.598-01 w&l 5.59001. 
(total) 

(1) Specify MediumSpecific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction from SoilfABS) fUSEPA 2001): 

PCBs - 0.14 

w&l 

mm 

M 

M 

l.QE-06 

55E-07 

ww-day mg/kg-day NA NA 

wfw-w mglkn-day NA NA 

Total Hazard index Across All Exposure Routes/Pathways 

I 

Site47soilConstWsed Table7 8/23/2002 549 PM 



TABLE 7.3a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCUlATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 
SITE 47 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Fj ‘,I 

Receplor Population: ConSlNclion Worker 

EXpUaure 
Roule 

Chemical Medium 
01 Potenlial EPC 

Concern Value 

Medium 
EPC 
units 

ROule 
EPC 

ValUe 

Rot&? 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculalion (1) 

lnlake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Raferanl?e’ 
Dose 

Relerence 
Dose Units 

Reference Reference 
Concentration Concenlralion 

Units 

Hazard 
Quotient 

Ingestion Arocfor-126tf 559E-01 mm 559E-Of 

(total) 

Dwrrlal Aroclor-l2GO 5.59E-01 wa 5.59E-01 

ww 

(1) Specify MediumSpscifii (M) or Roule-Specific (R) EPC selected for hazard calculalion. 

Derrnal Absorption Fraction from SoillABS) (USEPA 2ODl): 

PCBS - 0.14 

M 

M 

9.5607 

1 .ElE-07 

Wkg-day w%+-day NA NA 

mg/kg-day m&f-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways , , 

I 

Site47s ‘hWCTEsed Table7 
\, 

’ 1 



TABLE 7.4 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SEDIMENT 
SITE 47 I. 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Full Time Worker 

&osure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Unils 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose 

Reference 
Dose Units 

Reference Reference 
Concentration Concentralion 

Units 

Hazard 
Quotienl 

Ingestion Arcclor-1260 5.59E-01 wg 5.59E.01 

(total) 

Darmal Arcclor-1260 5.59E-01 ww 5.59E.01 

(total) 

(1) Specify Medium-Specilic (M) or Route-Spwifff (R) EPC selected lor hazard calculation.’ 

Dermal Absomfiin Fraction from SollfASS) fUSEPA 20011: 
PCES - 0.14 

mance 

ww 

M 

M 

5.5E-07 

5.1E-07 

wWW WWJw NA NA 

WwW wWday NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 1 1 .?. 
._ -1 

.;. 
.I 

I 

Site47soilFlVVsed Table7 8/23/2002 5:50 PM 



TABLE 7.4a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~Scenarlo Timeframe: Future I 

Receptor Population: Full Time Worker 

&owre 
Rwte 

Chemical Medium 
of Potenttel EPC 

Concern value 

Medium 
EPC 
Llllits 

Route 
EPC 

Value 

Route 
EPC 
Unite 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose 

Reference 
Dose Units 

Relerence Reference 
Concentration Concentration 

Units 

Hazard 
Quotient 

klgesticm Arcctor-1260 5.59B01 me/k9 5.59E.01 

(total) 

Detmal Aroclor-1260 5.59E-01 me/ke 5.59E.01 

(total), 

(1) Specify MediumSpecilii (M) or Route-Specilic (R) EPC selected for hazard cskulation. 

Detmal Absorotiort Fraction from SoillABS) (USEPA 2DOl& 

PCBs - 0.14 

M 

M 

2.4E-06 

3.78-07 

w&t-day m(ykgW NA NA 

ww-day we-day NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Site47si “pTEsed -ratlle7 -’ B/23/2! 
? 

50 PM 
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TABLE 8.3 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RtSKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTtON WORKERS TO SEDIMENT 
SITE 47 I. 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Populatkm: Constructton Worker 

Exposure 
Route 

Chemtcal Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

ktg88Ucm 
Anxlor-1269 5.59E.91 mm 5.59E-01 
(tow 

Dermal 
Aroclor-1259 5.59s01 mence 5.598-01 
(total) 

(1) Specily MediumSpecific (M) or Route-Spxlfio (R) EPC selected for risk cakxtlation. 
Decal Absomtim Fraction from SoilfAEtS) (USEPA 2001$ 

PCBs - 0.14 

m&t ,M 2.7E-08 mekedav 2.9tlE+M) ikwdaw 5.49E-58 
5.4G05 

w9 M 7.5E.09 mvW-dav 2.WE+Gl WxtWWb~ 1.6E-09 
l.BE-08 

Total Ftlek Across All Exposure Route~athwayr 7.OE-05 

I 

Site47soilConstWsed Table8 8/23/2002 5:49 PM 



TABLE 8.3a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Fi 

Receptor Population: Construction Worker 

EXposure Chemical Medium Medium Route mute EPC Selected Intake Intake Cancer Slope Cancer Slope CWCW 

Route Of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Unite Risk 

Concern Value Unite Value Unite Calculation (1) Unite 

Ingestion Aroclor-1ZW 5.59E.01 WYW 5.59E-01 mw M 1.4E.08 w%-day Z.GlE+CD hwWJaY)-1 270E-0.5 
., 

(total) 

Dermal Arcctor-12S.I 5.59E-01 ww 5.59E-01 

(total) 

(1) Specify MadiumSpecifii (M) or Route-Specitic (R) EPC selected for risk calculation. 
Dermal Absorotbn Fraction from Soil(ABS) (USEPA 2GSl): 

Metals - O.M)l PCBs - 0.14 

PAHs - 0.13 Semivolatikss - 0.1 

2.7E-08 

M 2.6E-09 ww-w 2.00E+W WYM-day)-1 5.2E.09 

5.2E-02 
Total Rick Acroee All Exposure RouteeIPethweys 3.2E.03 

8/23/2’ 49 PM 
;- 



TABLE 8.4 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATtON OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SEDIMENT 
SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

~ 
Receptor Population: Full Time Worker I ., 

(1) Specify Medium&&tic (M) or Route-Specilic (R) EPC selected for risk calculation. 
Dermal Absorption Fraction from SoillABS) f&EPA 2001k 

PCBs - 0.14 

Intake 
(Cancer) 

I I I 
mg/kg-day 2.M)E+OO (mglkwW-l 3.91 E-07 

Total Rlrk Across All Exposure RouteeIPethweys 

Site47soilFlWsed Table8 0l23f2002 5:50 PM 



TABLE 8.4a - CENTRAL TENDENCY EXPOSURE (CTE) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATlONS 

EXPOSURE OF FULL TIME WORKERS TO SEDIMENT 
SITE 41 r- 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

~1,. ... 

Receptor Population: Full Time Worker 

Exposure 
Route 

Ingestion 

Demml 

Chemical 
01 Potential 

Concern 

Aroclor-1260 

(total) 
Arcclor-1260 

(total) 

Medium Medium 
EPC EPC 

value Units 

5.59E-01 we4 

5.59E-01 ww 

Route 
EPC 

Value 

559E-01 

5.59E-01 

Route 
EPC 
Unils 

me 

we 

EPC Selected tnt*e Intake Cancer Slope Cancer Slope Cancer 
lor Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 6.6E-06 mante-day 2.CQE+oO pWwW-1 1.37E-07 

1.4E-07 

M l.lE-06 mgnce-day Z.COE+tKt (mglkg-day)-1 2.1E-08 

2.1E-02 
Total Rlrk Across All Exposure Routes/Pathways ME-07 

(1) Specify Medium@ecilic (M) or Route-Specific (R) EPC selected for risk calculation 
Dermal Absorptbn Fraction from Soil(ABS) fUSEPA 2001~ 

PCBS - 0.14 



TABLE 9.1 REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP&-FUTURE CHILD RESIDENT 

SITE 47 c 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Medium Medium 

Soil Soil 

Exposure Exposure Exposure Exposure 

Medium Medium P&l P&l 

Sail Sail Sediment Sediment 

Chemical Chemical Carcfnagenic Risk Carcfnagenic Risk Chemical Chemical Non-Carcinogenic Hazard Ouotisnl Non-Carcinogenic Hazard Ouotisnl 

Ingestion Ingestion inhalation inhalation Dermel Dermel Exposurs Exposurs Primary Primary lngsstion lngsstion Inhalation Inhalation Dermal Dermal Exposure Exposure 

Routes Total Routes Total Target Organ Target Organ Routes Total Routes Total 

Aroclor-1260 Ardor-1260 l.ZE-06 1.2f.06 4.8E-07 4.8607 ,.7E-06 1.7E-06 Aroclor-1260 AVXb,-,*I30 

‘Total Risk Across Sediment 1.7E.06 Total Hazard index Across All Media and All Exposure Routes 1 1 Total Risk Across Sediment\ 1 1.7E-06 Total Hazard index Across All Media and All Exposure Routes I 

I I I I I I 

Total Risk Across All Media and All Exposure Roules t 1.7E-06 1 

I 

i!..’ 4”:, 

-,: 

-. 



TABLE 9.la _ CENTRALTENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SITE 47 _ SEDIMENT .? 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

FI. 

Receptor Age: Child (0 - 6 years) 

Meptm 

Sdl 

EXpasUre Exposure 

Medium P&l 

Soil Sediment 

Chetical 

Arodor-126D 

Carcinogenic Risk Chemical Non-Carcinogenic H;izard Quotient 

lilQeSliOt3 Inhalation Dermal Exposure Primary Ingestion Inhalation Derrnal Exposure 

Routes Total Targel Organ Routes Total 

1.4E-07 2.1E-09 1.6E-07 Arc&r-1260 

I 
Total Risk Across Surface Soil iBE- Total Hazard Index Across kl Media and All Exposure Routes 

Total Risk Across All Media and All Exposure Routes (1.6E-071 

I 



TABLE 9 2. REASONABLE MAXIMUM EXPOSURE (RME) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 FUTVRE ADULT RESIDENT 

SITE 47. SEDIMENT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Medium EXpoSUre Exposure Chemical Csrclnogenic Risk Chemical Non-Carclnogene Hazard (luotinnt 

Medium POkll 
lngeslion inhalation OWllld Exposure Pfizer lngeslion lnhalalion Dermal Exposure 

Roules Total Target Organ Routes Total 

Soil soil Sedlmenl 
Ardor-1260 5.3E-07 2.9E-07 8.2E.07 Arwlor-1260 

Total Risk Across Sediment 8.2E.07 Total Hazard Index Across All Media and All Exposure Routes 

total Risk Across All Media and All Exposure Routes r---zYq 



TABLE 0.28 -CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’3 _ FUTURE ADULT RESIDENT 

SITE 47 -SEDIMENT ‘. 

NSWC-WHITE OAK, SILVERSPRING. MpRYLAND 

lf,“,“““( 

Receplor Populslian. Resldenl 

Medium Exposure ExpoF3llre Chemical Carcinogenic Risk Chemical Non-CarCinOQentC Hazard Quotient 

I 
Medium POhll 

Ingestion Inhalation Dermal Exposure Primary lngeslion lnhalatlon Dermal Exposure 

Routes Tolal Target Organ RWIW Tolal 

Sdl SOll Sediment Aroclcf-125L-l 5.1 E-08 5.1 E-05 1 .OE-07 Arc&r-1260 

Total Risk Across Surface Soil l.OE.07 Tolal Hazard Index Across All Media and All Expowre Routes 

Total Risk Across All Media and All Ewsure ROUtES 



TABLE 9.3. REASONABLE MAXIMUM EXPOSURE (RME) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs CONSTRUCTION WORKER 

SITE 47 r 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Scenario Timeframe: Future I 
Receplor Populakon: Construction Worker 

Receptor Age: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Ouotw~l 

Medium Paint 

Ingestion lnhalalion Dermal Exposure Primary lngnsiion Inhalation Dermal Exposure 

Roules Total Target Organ Routes Total 
Soil SOil Sediment 

Arc&r-1260 5.4E-08 1.6E.08 7.OE-08 Aroclor-1260 I I 
Total Risk Across Sediment 7.OE.08 Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across All Media gnd All Exposure Roules 



TABLE 9.3a _ CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAUIRDS FOR COP& _ CONSTRUCTION WORKER 

SITE 47. SEDIMENT ‘: 

NSWC-WHITE OAK, SILVER SPRING, VARYLAND 

Scenario Tlmelmme: Future 

Receptor Populalion: ConSl~cUon Worker 

Receptor Age: Adult 

Medium Exposure Exposum Chemical CaElnogenic RISk Chemical Non-Carclncgenlc Hazard Quclient 
6 

Medium PCllll 

tngestkm Inhalation Decal EXpOSUCZ Primary tngestion Inhalation t3elmat Expcsure 

Routes Total Target Organ Routes Total 

soit SOil Sediment 

Arc&r-1260 2.7E-OS 5.2P09 3.2508 Arcclor-1260 

Total Risk Across Surface Soil 3.2E-09 Total Hazard Index Acmss All Media and All Exposure Routes 

Total Risk Acmss All Media and All Exposure Routes pi&--J 



TABLE 9.4 - REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . FULL TIME WORKER 

SITE 47 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Full lime Worker 

Receptor Age: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical 

Medium Point 

Ingestloll Inhalation Dermal Exposure 

Routes Total 

SOII SOII Sediment 

Aroclor-1260 3.9B07 3.6E-07 7.5E-07 Aroclor-1260 

Total Risk Across Sediment 7.5E.07 

Total Risk Across All Media and All Exposure Routes 

t 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Ingestion Inhalation Dermal Exposure 

Routes Total 

Total Hazard Index Acrqss All Media and All Exposure Routes 



TABLE 9.4a: CENTRAL TENDENCY EXPOSURE (CTE) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 47 - SEDIMENT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

ScenatioTtmeframa: Future 
Receptor Population: Full Time WC&r 1 
Receptor Age: Adult I 

~ 

Non-Carcinogenic Hazard Quottent 
Medium EvpoSUre Exposure Chemical Carcinogenic Risk Chemical 

Medium Point # 
lngeeticn Inhatation Denat Exposure Primary Ingestion Inhalation Denat Exposure 

Routes Total Target Organ Routes Total 

Soil SOil Sediment 
Aroclor-1260 1.4E-07 2.1E-08 1.6E-07 Arc&r-1260 

Total Risk Across Surface Soil 1.6E-07 Total Hazard Index Acrqss All Media and All Exposure Routes 

t 

Total Risk Across All Media and All Exposure Routes I1 



TABLE 10-l 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE TO POST-REMOVAL SEDIMENT 
SITE 47 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
HAZARD INDEX 

Exposure Route Full Time Worker Construction Future Adult Future Child 
Worker Resident Resident 

Incidental Ingestion of 
Sediment NA NA NA NA 

Dermal Contact with 
Sediment NA NA NA NA 

Total Hazard Index NA NA NA NA 
INCREMENTAL iii%miiiE-CANCER RISK 

Incidental Ingestion of 
Sediment 3.9E-07 5.4E-08 5.3E-07 1.2E-08 

Dermal Contact with 
Sediment 3.8E-07 1.8E-08 2.9E-07 4.8E-07 

Total Cancer Risk 7.5E-07 7.OE-08 8.2E-07 1.7E-08 



TABLE lo-la 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE TO POST-REMOVAL SEDIMENT 
SITE 47 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
HAZARD INDEX 

Construction Future Adult Future Child 
Exposure Route Full Time Worker Worker Resident Resident 

Incidental Ingestion of NA NA NA 
Sediment 

Dermal Contact with NA NA NA 
Sediment 

Total Hazard Index NA NA NA 
INCREMENTAL LIFETIME CANCER RISK 

Incidental Ingestion of 1.4E-07 2.7E-08 5.1 E-08 
Sediment 

Dermal Contact with 2.1 E-08 5.2E-09 5.8E-08 
Sediment 

Total Cancer Risk 1.8E-07 3.2E-08 l.lE-07 

NA 

NA 

NA 

1.4E-07 _I 

2.1 E-08 

1.8E-07 

I 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT - SITE 47 

II FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1998 
BY: CHECKED BY: DATE: 
S. STAFFEN 09/I 8102 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with 
soil by future adult resdents for the Reasonable Maximum Exposure (RME). 

EQUATION: DEx- CsxCFxSAxAFxABSxEFxED ,- - 
BWxAT 

Where: 
DEX = estimated exposure intake (mg/kg/day) 
cs = exposure point concentration in soil (mglkg) 
CF = conversion factor (I .OE-6 kg/mg) 
SA = skin surface available for contact (cm*/day) 
ABS = absorption factor (unitless) 
AF = adherence factor (mg/cm2) 
EF ‘=. exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days) 
CSFd = dermal carcinogenic slope factor ((mg/kg/day)-‘) 
RfDd = dermal noncarcinogenic reference dose (mg/kg/day) 

RISKS- - 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFd (mg/kg/day)-’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) / RFDd (mg/kg/day) 

ASSUMPTIONS: 
cs = 0.559 mgikg Aroclori1260 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
ATc 
ATnc 
CSFd 
RfDd 

1 .OE-06 kg/mg 
5,700 cm2/day 

0.07 mg/cm2 
0.14 
350 days/year 

24 years 
70 kg 

25550 days 
8760 days 

Z.OOE+OO (mg/kg/day)’ 
NA h$WW) 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 0 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SEDIMENT - SITE 47 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1998 
BY: CHECKED BY: DATE: 
S. STAFFEN 09/18/02 

EXAMPLE CARCINOGENIC CALCULATION 

DEXc = 0.559 mglkg x 0.000001 kg/mg x 5700cm2lday x O.O7mg/cm2 x 0.14 x 350 days/year x 24 years 
70kgx25550days II 

DEXc = 1.47E-07 mgtkg/day 

ICLR = 1.47E-07 mg/kg/day x 2 (mgkg/day)-1 = Incremental Lifetime Cancer Risk 

ICLR = 2.9E-07 

i 



i 

CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SEDtMENT - SITE 47 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC: 1989 
BY: CHECKED BY: DATE: 
S. STAFFEN 08/23/02 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from incidental ingestion of - 
soil by future adult resdents for the Reasonable Maximum Exposure (RME). 

EQUATION: Csx IRx EFx EDx FIX CF 
IEX = 

BWxAT 
Where: 
IEX = estimated exposure intake (mg/kg/day) 
cs = exposure point concentration in soil (mg/kg) 
IR = incidental soil ingestion rate (mg/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
Fl = 
CF ’ 

fraction ingested from contaminated source (unitless) 
= conversion factor (1 .OE-6 kg/mg) 

BW = body weight (kg) 
AT = averaging time (days) 
CSFo = oral carcinogenic slope factor ((mglkglday):) 
RfDo = oral noncarcinogenic reference dose (mg/kg/day) 

RISKS: 
ICLR (Carcinogens) = Intake (mg/kg/day) x CSFo (mg/kg/day)’ 
HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDo (mg/kg/day) 

ASSUMPTIONS: 
cs = 0.559 mg/kg Aroclor-1260 
IR = ?OO mg/day 
EF = 350 days/year 
ED = 24 years 
FI = 1 
CF = 1 .OE-06 kg/mg 
BW = 70 kg 
ATc = 25550 days 
ATnc = 8760 days 
CSFo = 2.OE+OO (mg/kg/day)*’ 
RfDo = NA OwWW 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NSWC, SILVER SPRING, MARYLAND 
SUBJECT: 
CALCULATION OF iNTAKURlSK FROM INCIDENTAL INGESTION OF SEDIMENT - SITE 47 
FUTURE ADULT RESIDENTS 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED BY: DATE: 
S. STAFFEN 08l23102 

-----. , , 
* 

_ 
EXAMPLE CARCINOGENIC CALCULATION 

IEXc = 0.559 mg/kg x 100 mg/day x 350 days/year x 24 years x 0.000001 kg/mg 
70kgx25550days 

IEXc = 2.63E-07 mg/kg/day 

ICLR 

ICLR 

= 2.63E-07 mg/kg/day x 2 (mg/kg/day)-1 = Incremental Lifetime Cancer Risk 

= 5.3E-07 

i 
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