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ADDENDUM - HUMAN HEALTH RISK EVALUATION FOR POST-REMOVAL SOIL 

SITE 8 - ABANDONED CHEMCIAL DISPOSAL PIT 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

This report presents the results of the human health risk assessment (HHRA) for post-removal soil and 

groundwater at Site 8, the Abandoned Chemical Disposal Pit, located in NSWC, White Oak. The risk 

assessment is an addendum to the risk assessment for Site 8 .presented in the RCRA Facility 

lnvestinatiion (RF0 for Sites 2,3.4,7,8,9 and Paint Branch (TtNUS, Inc, October 2000) and follows the 

methodologies presented in Section 2 and Section 8 of the RFI. This evaluation was performed to 

account for the removal actions that occurred at the disposal area/pit of Site 8 and reported in the j&t 

Removal Action Report for Removal Action at Sites 8,9, and 11 (TtNUS, Inc., July 2000). 

The HHRA for Site 8 consists of the five components used in the risk assessment process. These 

include: (I) Data Evaluation; (2) Exposure Assessment; (3) Toxicity Assessment; (4) Risk 

Characterization, and (5) Uncertainty Analysis. Sections 2.8.1 through 2.8.5 of the RFI contain detailed 

discussions of the general methodologies followed for.each component of the HHRA and Section 8.5 of 

the RFI discusses these components as they apply to Site 8. The following sections discuss these 

components as they apply to this addendum. 

1.0 DAT+ EVALUATION 

The data evaluation section is primarily concerned with the selection of potential contaminants of concern 

(PCOCs) that are representative of the,type and magnitude of potential human health effects. The PCOC 

screening process involves the comparison of maximum site concentrations to risk-based screening 

levels and other health-based standards. A brief discussion of data usability is also provided, in the 

following section. 

1.1 Data Usability 

This section addresses the usability of the post-excavation soil data and soil data from the 1999 RFI for 

risk assessment purposes. Post-excavation confirmation data (including one clean filt sample) and data 

collected during the 1998/1999 RFI (Tetra Tech NUS, Inc., September 1999) were used to evaluate risks 

for Site 8. Validated historical data collected by Brown & Root Environmental in March, April, and 

June 1995 for the Design Verification Study were also used to assess risks from exposure to soil at Site 

8, if applicable. Data collected in Design Verification Study from the disposal pit area (locations SB03, 

SB07, and SBOS) were not used in the risk assessment since the soil from these locations has been 

removed. Of the post-removal confirmation samples, only data from the secondary and tertiary 
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excavations were used. The list of samples used in this evaluation are presented in the footnotes to 

Table 1 and the validated analytical data are provided in Appendix A. 

All analytical data used in the quantitative estimation of potential risks were subjected to data validation. 

Only data of adequate quality, current and historical, were used in the risk evaluation. A discussion of 

data validation protocol followed for data generated for the NSWC-White Oak is provided in the Master 

Qualitv Assurance Proiect Plan QAPP (B&R Environmental, 1998). Analytical data qualified as estimated 

and data qualified for blank contamination (considered as non-detects) were used in the risk assessment. 

When determining exposure concentrations via statistical procedures, chemicals were conservatively 

assumed to be present at a concentration equal to one-half the sample-specific quantitation limit. 

1.2 Selection of Potential Contaminants of Concern (PCOCs) 

The selection of PCOCs is a qualitative screening process limiting the number of chemicals that are 

quantitatively evaluated in a risk assessment to those site-related constituents that dominate overall 

potential risks. In this evaluation, a chemical is selected as a PCOC and retained for further risk 

evaluation if the maximum detected concentration exceeds the PCOC screening level, and, for 

inorganics, if the.chemical is determined to be present at concentrations above background. The PCOC 

screening -levels are based on USEPA Region III Risk-Based Concentrations (RBCs) (USEPA, 

October 2000) for residential land use and correspond to a systemic hazard quotient of 0.1 (for 

noncarcinogens) or a lifetime cancer risk of 1 E-6 (for carcinogens). The Region III RBCs were developed 

using protective default exposure scenarios suggested by USEPA (USEPA, 1991) and the most currently 

available reference doses and cancer slope factors (USEPA, 2000). 

Frequency of detection is used to exclude chemicals when data sets of 20 samples or greater are 

available. Generally, a detection rate of 5 percent or less justifies elimination of the chemical from further 

consideration provided that the concentrations detected are not representative of a “hot spot” area. 

Chemicals eliminated from further evaluation at this step are assumed to present minimal risks to 

potential human receptors. 

The essential nutrients calcium, magnesium, potassium, and sodium are not identified as PCOCs. These 

inorganic chemicals are naturally abundant in environmental matrices and are only toxic at high doses. 

Inorganic constituents found at concentrations indicative of background levels are not considered to be 

site-related contaminants and are not retained as PCOCs. Site-specific background data are used to 

determine whether detected chemicals are present at naturally occurring levels. The chemical 

concentrations in soil and groundwater were compared to Base-wide background concentrations by the 

Wilcoxon Rank Sum Test at the 80 percent confidence level. If the Wilcoxon test determined that the 
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concentration of an inorganic constituent was significantly greater than background and the concentration 

was greater than its residential RBC, that chemical was retained as a PCOC. The inorganic chemicals in 

post-removal soil samples at Site 8 found to be within naturally occurring levels by the Wilcoxon Rank 

Sum Test were aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, magnesium, 

nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc (Table 1). As shown in Table 2, 

the concentrations of aluminum, barium, beryllium, calcium, iron, lead, magnesium, manganese, nickel, 

sodium, and thallium were determined to be within naturally occurring levels in groundwater 

Chemicals eliminated from further evaluation at this step are assumed to present minimal risks to 

potential human receptors and are not considered further in the risk assessment. 

I .2.1 Identification of PCOCs in Post-Removal Surface/Subsurface Soil Samples 

The list of PCOCs for surface and subsurface soil at Site 8 was developed from a combined data set 

which consists of the following: five soil samples collected in the Design Verification Study in 1995, twelve 

soil samples collected in the 1998/1999 RFI, twelve post-removal samples, and one clean fill sample. A 

list of the specific surface and subsurface soil samples is presented in the footnotes to Table 1 and the 

analytical data for the samples are provided in Appendix A. PCOCs for surface soil/subsurface soil are 

those chemicals reported at maximum concentrations greater than screening levels based on USEPA 

Region III RBCs for residential soil ingestion and basewide background levels for inorganics. 

The following chemicals were retained as PCOCs in post-removal surface/subsurface soil: 

l Aroclor-1260 

0 Inorganics - antimony, manganese, mercury 

A summary of the PCOC selection process for soil is presented in Table I. 

1.2.2 Identification of PCOCs in Groundwater 

The selection of PCOCs for groundwater at Site 8 was presented in Section 8.5.1 of the RFI. 

The following chemicals were selected as PCOCs for groundwater: 

l VOCs - 1 ,I ,2-trichloroethane, chloroform, vinyl chloride 

l lnorganics - arsenic, chromium, vanadium 
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Note that several inorganics (i.e., aluminum, cadmium, iron, and thallium) were selected as PCOCs for 

groundwater in the RFI but were not selected as PCOCs in this Addendum. These constituents were ,‘-’ 

reevaluated in the Addendum because they were identified as drivers of noncarcinogenic risk in the RFI 

based on maximum concentrations in unfiltered samples, mainly samples 8GW350001 and 8GW360001. 

However, these samples were highly turbid having turbidity readings greater than 1,000 NTU. Therefore, 

the filtered samples from these locations were used for screening and risk evaluation in this Addendum. 

During the screening process, the concentrations of these constituents were compared to Base-wide 

background concentrations by the Wilcoxon Rank Sum Test at the 80 percent confidence level, as 

described previously, and the concentrations were found to be within naturally occurring levels. 

Consequently, aluminum, cadmium, iron, and thallium were not selected as PCOCs for groundwater in 

the Addendum. It should also be noted that thallium had been qualified ‘73” in data validation in 

groundwater samples collected at other sites during the RFI because of laboratory contamination and that 

the qualified concentrations were greater than those detected at Site 8. Therefore, it is likely that the 

presence of thallium in groundwater samples is due to laboratory contamination. Cadmium was not 

detected in any filtered samples and, therefore, is not included in Table 2. 

A summary of the PCOC selection process for groundwater is presented in Table 2. 

2.0 EXPOSURE ASSESSMENT /--- 

A human health exposure assessment defines and evaluates, quantitatively or qualitatively, the type or 

magnitude of human exposure to PCOCs identified in environmental media at a site under investigation. 

The exposure assessment for this addendum employs the methodologies described in Sections 2.8.2 and 

8.5.2 of the RFI. As identified in Section 2.8.2, the potential human receptors evaluated for exposure to 

contaminated media at Site 8 include: full time workers, maintenance/utility workers, construction workers, 

adult recreational users, adolescent trespassers, day care center children, and child and adult residents. 

Pathway-specific information for these receptors, such as the values of exposure parameters used to 

quantify exposure, are presented in Tables 4.1 through 4.19 provided in Appendix B. The values of the 

exposure parameters presented in these tables are identical to the values employed in the RFI with the 

exception of the soil-to-skin adherence factors and dermal absorption factors used to evaluate risks for 

dermal contact with soil. The values of these factors have been updated to reflect recent USEPA 

guidance provided in Risk Assessment Guidance for Super-fund, Volume I: Human Health Evaluation 

Manual (Part E, Suoolemental Guidance. Dermal Risk Assessment) (USEPA, 2000). 

The exposure point concentration (EPC), which is calculated for PCOCs only, is a reasonable maximum 

estimate of the chemical concentration that is likely to be contacted over time and is used to calculate 

estimated exposure intakes. The 95 percent upper confidence limit (UCL), which is based on the 

distribution of a data set, is considered to be the best estimate of the exposure concentration for data sets 
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with IO or more samples. The methodology for calculating the 95% UCLs is presented in Section 2.8.2.3 

of the RFI. The 95 percent UCL is used as the exposure point concentration for surface/subsurface soil 

for this acldendum. Fewer than IO samples were collected for groundwater. Therefore, the exposure 

point concentration for groundwater is defined as the maximum detection for the RME and the arithmetic 

mean (if less than the maximum) is used for the CTE. The EPCs for the chemicals identified as PCOCs 

in post-rernoval soil and groundwater at Site 8 are presented in Tables 3.1 and 3.2 in Appendix B. 

3.0 TOXICITY ASSESSMENT 

The toxicity assessment for NSWC, White Oak is presented in Section 28.3 of the RFI. 

4.0 RISK CHARACTERIZATION 

This section provides the methodologies and results for the characterization of the potential human health 

risks associated with the potential exposure to post-removal soil and groundwater at Site 8. 

Quantitative estimates of risk are calculated using intake and toxicity values according to risk assessment. 

methods outlined in current USEPA guidance (USEPA, 1989). Lifetime cancer risks are expressed in the 

form of dimensionless probabilities, referred to as Incremental Cancer Risks (ICRs) which are derived 

using published cancer slope factors (CSFs). Noncarcinogenic risk estimates are presented in the form 

of Hazard Quotients (HQs) that are derived using published reference doses (RfDs). 

ICR estimates are generated for each PCOC using estimated exposure intakes and published CSFs, as 

follows: 

ICR = (Estimated Exposure Intake)(CSF) 

The ICRs for all PCOCs in an exposure scenario are summed to give a cumulative ICR. An ICR of 1x10” 

indicates that the exposed receptor has a one-in-one-million chance of developing cancer under the 

defined exposure scenario. Alternatively, such a risk may be interpreted as representing one additional 

case of cancer in an exposed population of one million persons. 

Noncarcinogenic risks are assessed using the concept of HQs and Hazard Indices (HIS). The HQ for a 

PCOC is t:he ratio of the estimated intake to the RfD, as follows: 

HQ = (Estimated Exposure Intake) / (RfD) 
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An HI is generated by summing the individual HQs for all of the PCOCs. It should be noted that HI is not 

a mathematical prediction of the severity of toxic effects and therefore is not a true “risk”; it is simply a 

numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

The calculations of the ICRs and HQs for all receptors and exposure routes are provided in the RAGS 

Part D tables presented in Appendix B (Tables 7.1 through 7.19 present risk assessment calculations of 

the HQs and Tables 8.1 through 8.19 present the calculations of the ICRs). Results of the risk ’ 

characterization for Site 8 are discussed in Section 4.2. 

4.1 Comparison of Quantitative Risk Estimates to Benchmarks 

In order to interpret the quantitative risks and to aid risk managers in determining the need for 

remediation at a site, quantitative risk estimates are compared to typical benchmarks. The USEPA has 

defined the range of 1~10~~ to 1~10~~ as the ICR “target range” for most hazardous waste facilities 

addressed under CERCLA. Cumulative ICRs greater than 1~10~~ generally will indicate that some degree 

of remediation is required, while ICRs below 1~10~ normally will not result in remedial efforts. Whenever 

ICRs fall between IxIO-~ and 1x10”, decisions for remediation will be made on a case-specific basis. 

Individual chemicals contributing significantly to risks above the target range are considered to be 

chemicals of concern. ,,--\ j 

An HI exceeding unity (I .O) indicates that there may be potential noncarcinogenic health risks associated 

with exposure. If an HI exceeds unity, target organ effects from individual PCOCs contributing to the risk 

are considered. Only those chemicals that impact the same target organ(s) or exhibit similar critical 

effect(s) will be regarded as truly additive. Thus, PCOCs contributing to an HI greater than 1.0 on the 

basis of a single target organ/effect are considered to be chemicals of concern. 

4.2 Risk Characterization Results 

This section summarizes of the results of the risk characterization for post-removal conditions at Site 8. 

Potential risks for the reasonable maximum exposure (RME) are summarized in Table 3 and risks for the 

central tendency exposure (CTE) are presented in Table 4. Chemical specific-risks and total risks are 

presented in Tables 9.1 through 9.8 in Appendix B. A discussion of the estimated noncarcinogenic and 

carcinogenic risks is provided in the remainder of this section. 
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Exposure ,to Surface/Subsurface Soil 

Estimated HIS from exposure to combined surface/subsurface post-removal soil at Site 8 are presented in 

Tables 3 and 4. The cumulative HIS (the sum of Hazard Quotients for each COPC) for all receptors are 

less than the USEPA target of unity (1) for noncarcinogenic health effects. Therefore, no adverse 

noncarcinogenic health effects are expected from exposure to post-removal soil at Site 8 under the RME 

and CTE exposure conditions specified in the RFI and in Appendix B of this addendum. 

Exoosure ‘to Groundwater 

Noncarcinogenic risks from exposure to groundwater are discussed in Section 8.5.3.1 of the RFI and 

presented in Tables 3 and 4 of this addendum. As indicated in the tables, HIS for the hypothetical future 

adult and (child resident are 1.5 and 5.4, respectively, for the RME, and 0.35 and 1.4, respectively, for the 

CTE. Most of this risk is the result of exposure to groundwater. The HIS for the CTE are less than unity 

on a target organ basis. The HIS for the child and adult resident exceed unity for the RME. However, 

none of the target organ HIS for the adult resident exceed unity. Therefore, no adverse health effects are 

anticipated for this receptor under the conditions assumed for the RME. The HI for the child resident is 

primarily associated with exposure to chloroform by inhalation of vapors emitted from groundwater into 

indoor air ;and exposure to arsenic by ingestion of groundwater. 

It should be noted that the risks from exposure to arsenic in groundwater were based mainly on the 

maximum concentration (5.3 ug/L) detected in unfiltered Sample 8GW350001 in which the turbidity 

readings were greater than 1000 NTU, indicating the presence of soil particulates in this sample. Arsenic 

was not detected in filtered sample 8GW350001-F collected at the same location or in any other filtered 

samples. Consequently, it is likely that the HQ for arsenic in groundwater is overestimated because it 

was not present in the dissolved phase. In addition, the maximum concentration of arsenic is less than 

the current MCL (50 ug/L) and the recently proposed MCL (10 pg/L). 

The risks from exposure to chloroform in indoor air were not based on actual air concentrations but were 

estimated based on air concentrations calculated by the Johnson and Ettinger/ASTM E 1739-95 Model 

described in Section 2.8.2.4.7 of the RFI. Because site-specific values of several input parameters to the 

model (e.g., capillary zone thickness, soil air content) are not known, model default values were used to 

calculate the exposure point air concentrations. These default values are generally conservative and tend 

to overestimate air concentrations. Therefore, risks from inhalation of chloroform are likely overestimated. 

In addition, the maximum concentration of chloroform in groundwater (7.2 us/L) is an order of magnitude 

less than the MCL (80 pg/L). 
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Furthermore, the groundwater risks are based on the assumption that groundwater is used as a source of 
/--~‘. 

domestic water, which is unlikely since the area around the NSWC-White Oak uses a public water supply. 

In addition, because less than IO groundwater samples were collected at Site 8, the risks for groundwater 

were calculated using maximum concentrations. 

4.2.2 Carcinogenic Risks 

Exposure to Surface/Subsurface Soil 

Estimated cancer risks (ICRs) from exposure to soil at Site 8 are presented in Tables 3 and 4. The 

cumulative cancer risks for all potential receptors from exposure to surface/subsurface soil are less than 

1.0x1 Om6. As indicated previously, cancer risks less than 1.0x1 OS6 are considered acceptable and generally 

do not require remediation. 

Exposure to Groundwater 

As indicated in Table 3, the cumulative ICRs for residential exposures (adult + child = 1 .4x10d) exceeds the 

USEPA’s target range of 1.0x10” to 1.0x1 OA for the RME. These elevated carcinogenic risks are primarily 

the result of exposure to 1 ,I ,2trichloroethane, chloroform, vinyl chloride, and arsenic in groundwater. The f---y 

primary contributor to the overall risk is arsenic in groundwater which comprises approximately 75 percent of 

the total cancer risk. However, as noted above, the risks from arsenic are based on the maximum 

concentration which was detected in a sample having very high turbidity readings and arsenic was not 

detected in the filtered sample collected from the same location. If arsenic had not been selected as a 

PCOC, the total residential ICR from exposure to groundwater at Site 8 would be within the USEPA’s target 

range. Furthermore, the carcinogenicity of arsenic via ingestion has not been confirmed by the available 

data. However, the USEPA unit risk factor for ingestion was used for all oral and dermal exposures to 

arsenic. Therefore, the carcinogenic risks associated with the ingestion of arsenic in groundwater may be 

overestimated. It should also be noted that the maximum concentrations of 1,1,2-trichloroethane, 

chloroform, vinyl chloride, and arsenic were less than the current MCLs for these constituents. In addition, 

the patterns in the detections of these constituents indicate that there is no discernible plume at the Site. 

The ICRs for the CTE (Table 4) were within or less than the USEPA’s target range for all receptors 

evaluated. : 
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General uncertainties associated with the risk assessment for Site 8 are discussed in Sections 2.8.5 and 

8.5.4 of the RFI. Uncertainties associated with the calculation of risk in this addendum are addressed in 

Sections 4.2.1 and 4.2.2 above. 

Some uncertainty associated with the identification of metals as PCOCs still exists. A statistical analysis 

(Wilcoxon Rank-Sum Test) of site metal concentrations compared to site-specific background 

concentrations is conducted to determine if site concentrations are significantly greater than the background 

concentrations. If they are significantly greater than background, and the maximum detected concentrations 

are greater than the screening level, i.e., one-tenth the RBC for noncarcinogens and the RBC for 

carcinogens, they are identified as PCOCs. If the site concentration is not significantly greater than the 

background concentration, the metal is not identified as a PCOC, even if its maximum concentration is 

greater than the screening level. The statistical analysis accounts for the variability in concentrations. 

However, at times, a review of the data may suggest that certain metals should be identified as PCOCs 

even when the statistical analysis indicates otherwise. 

A review of the Site 8 metals data indicates that antimony, cadmium, chromium, iron, manganese, mercury, 

nickel, and thallium have maximum detected concentrations greater than the upper confidence limit of the 

mean (UCL) of the site-specific background concentrations and greater than their respective screening 

levels (Table 5). However, only the Site 8 UCL concentrations for manganese, nickel, and thallium are 

greater than the UCL of the site-specific background concentrations and their respective screening levels 

(Table 6). In the risk assessment, antimony, manganese and mercury wee retained as PCOCs. Thallium 

was not retained because its frequency of detection was less than five percent. Nickel would be identified 

as an additional PCOC, but it is only detected in one sample at a concentration greater than its screening 

level. Therefore, nickel would have little impact on the total hazard index. Overall, it is appropriate to 

identify only antimony, manganese, and mercury as the only inorganic PCOCs in this risk assessment. 

With regard to protection of groundwater, only arsenic, chromium, and manganese are present in soil with 

maximum detected concentrations greater than the soil screening level for protection of groundwater 

associated with a dilution-attenuation factor (DAF) of 20 (Table 7). The Site 8 UCL concentrations for 

chromium and manganese are less than their groundwater protection screening levels (Table 8). Moreover, 

arsenic and chromium are not significantly greater than background. Based on this evaluation, it is unlikely 
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6.0 SUMMARY AND CONCLUSIONS 
.f”-- 

This addendum to the risk assessment for Site 8 was performed to evaluate potential risks for exposure to 

post-removal soil at the site. For completeness, this addendum also includes the risk assessment for 

groundwater presented in the RFI. Potential receptors include full time workers, maintenance/utility 

workers, construction workers, adult recreational users, adolescent trespassers, day care center children, 

and hypothetical child and adult residents. The receptors were evaluated for exposure to soil by dermal 

contact and ingestion and for exposure to air assumed to be impacted by vapors of volatile organic 

chemicals (VOCs) emitted from groundwater. Future residents were also evaluated for exposure to 

groundwater by ingestion, inhalation, and dermal contact. 

The list of COCs for the Site 8 addendum includes the following: 

l Surface/subsurface soil - Aroclor-1260, antimony, manganese, and mercury. 

l Groundwater PCOCs - 1 ,I ,24richloroethane, chloroform, vinyl chloride, arsenic, chromium, and 

vanadium 

Quantitative estimates of noncarcinogenic and carcinogenic risks (HIS and ICRs, respectively) were 

developed for the potential receptors. 

The cumulative ICRs and HIS from exposure to surface/subsurface soil for all receptors were less than the 

USEPA target levels, i.e., ICRs were less than 1.0x10” for carcinogens and HIS were less than unity for 

noncarcinogens. 

For groundwater, cumulative HI for the child resident exceeds unity and the cumulative ICR for future 

residents (adult + child) exceeds 1.0x1 Om4, the upper limit of the USEPA target risk range. The elevated HIS 

for these receptors are associated with exposure to chloroform vapors emitted from groundwater into indoor 

air and to arsenic by ingestion in groundwater. The elevated carcinogenic risks are primarily the result of 

exposure to arsenic by ingestion of groundwater which accounts for 75 percent of the total cancer risk. 

However, as discussed previously, there is considerable uncertainty associated the groundwater risks. 

Risks from exposure to arsenic in groundwater were based on the maximum concentration from an 

unfiltered sample with very high turbidity and the maximum concentration of arsenic is less than the current 

and the recently proposed MCLs. The inhalation risk from chloroform was derived from a model using 

conservative default parameters. Furthermore, the groundwater risks are based on the assumption that 

groundwater is used as a source of domestic water, which is unlikely since the area around the NSWC- 

White Oak uses a public water supply. In addition, the maximum concentrations of the risk drivers in 

groundwater, 1,1,2-trichloroethane, chloroform, vinyl chloride, and arsenic, are less than the current MCLs 
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for these constituents and the locations of the detections of these constituents indicate that there is no 

discernible plume at the Site. 

In summary, no significant potential health hazards were found to be associated with exposure to post- 

removal surface and subsurface soil at Site 8. Elevated risks were estimated for potential future residential 

use of grolundwater although the maximum concentrations of the constituents ‘identified as risk drivers are 

less than MCLs. However, there is considerable uncertainty in the risks calculated for exposure to 

groundwater. The uncertainties may result in an overestimation of the potential risks. 
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TABLE I 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN -POST-REMOVAL SURFACE/SUBSURFACE SOIL 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 3 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface I Subsurface Soil 

Minimum Minimum Maximum Maximum Units Location of 
CAS Number Chemical 

Concentration Quallfier Concentration(l) Qualifier Maximum Detection Range of 

Concentration Frequency Nondetects(2) 

67-64-l Acetone 0.00525 J 0.16 J wtk! 8551030100 3/30 0.011 - 0.013 

75-09-Z Methylene Chloride 0.00245 J 0.105 @kg VP-oa-aR 12/29 0.003 - 0.042 

108-88-3 Toluene 0.001 J 0.004 J w/kg 8ss1030100 3130 0.005 - 0.013 

79-01-6 Trichloroethene 0.002 J 0.006 J mg/kg 0%SBO4-1112 z/29 0.005 - 0.064 

Risk-Based 
Residential PCOC PCOC 

Screening I Flag 

780 N No 

310 N NO 

Rationale for 
Contaminant 

Deletion or 
Selactlonf6) 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL, FRECI 

BSL. FREQ 



TABLE1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - POST-REMOVAL SURFACE/SUBSURFACE SOIL 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 3 

Scenario Timeframe: Current/Future 

ICASNumber 1 Chemical 1 c.~~~~on 1 Minimum 1 Maximum 1 $~~~~ 
Qualifier Concentration(l) 

I I I I I 
7440-50-8 copper 1.16 I 96.3 

7440-23-5 Sodium 19.8 83.2 mg/kg 0%SB02-1618 19130 17-111 83.2 

7440-28-o Thallium 0.567 0.567 mQlk9 DP-08-1ORR l/29 0.216-1.9 0.567 

I I I 
mglkg 0%5804-1112 15129 0.01 -0.66 

I I I 
m@kg DP-0878R 11/30 0.04 - 1.4 

I I I 
w/kg 8SS1000100 28/30 39.1 - 50.2 

w/kg &3su1000200 30/30 ___ 

w/kg 8su1020200 313 ___ 

w/kg 8SU1000200 24/30 0.11-1.2 
I I I 

wh DP-08-IORR 29/30 16.3 _ 16.3 

Concentration 
Used for 

Screening(3) 

235 

2.5 

IO 

238000 

77.6 

1.1 

48.7 

96.3 

0.17 

36500 

40.9 

97600 

1440 

5.1 

892 

1920 

8.4 

No / $ele;tir46) 

NO BSL 

NO BKG -’ 

No NUT 

No BKG 

No BSL 

No BSL, BKG 

No BSL, BKG _ 

No BSL, FREQ -. 

No BKG .. 

No BSL, BKG 

No NUT, BKG 

Y.SS ASL 

Yes ASL 

~ No BKG 

I No NUT, BKG 

No BSL, BKG 

No NUT, BKG 

/ 



TABLE 1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN -POST-REMOVAL SURFACE/SUBSURFACE SOIL 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 3 OF 3 

Scenario Timeframe: Current/Future 

Risk-Based Rationale for 

CAS Number Chemical 
Minimum Minimum Maximum Maximum 

Location of 
Detection Range of 

Concentration 
Background Residential PGOC PCOC Contaminant 

Concentration Qualifier Concentration(l) Qualifier 
Units Maximum Used for 

Concentration Frequency Nondetects(2) 
Screening(S) 

Value(4) Screening Flag Deletion or 
Level(l) Selectlon(6) 

7440-62-2 Vanadium 5.7 47.8 mgk 8SU1020200 30/30 -- 47.8 NA 55 N No BSL. BKG 

7440-66-6 Zinc 1.07 102 v/kg 8SS1020100 30/30 - 102 NA 2300 N No BSL, BKG 

Shaded cells indicate that the maximum concentration exceeds the specified criterion or constituent has been selected as a PCOC. 

Footnotes: 
1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum 

detected concentrations. 
2 Values presented are sample-specific quantitation limits. 
3 The maximum detected concentration is used for screening purposes. 
4 , To determine whether metal concentrations are within background levels. a comparison of site concentrations 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 
determined that a constituent concentration was not significanty different from background, that 
chemical was not selected as a PCOC. 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 
target hazard quotient of 0.1 for noncarcinogens (denoted with a “N” flag) or an incremental cancer 
risk of lE-6 for carcinogens (denoted with a “c” Rag) (USEPA, Region III, September 2001). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening level and facility-wide background levels. 

7 alpha-Chordane as Chlordane. 
8 Chromium as hexavalent chromium. 
9 OSWER soil screening level for residential land use (USEPA, July 1994) 
10 Manganese-Nonfood 
1 I Mercury as Mercuric Chloride 

Associated Samples: 

Rationale Codes: 
For Selection as a PCOC: 
ASL =Above PCOC Screening Level 

For Elimination as a PCOC: 
BKG = Within background levels 
BSL = Below PCOC Screening Level 
FREQ = Frequency 
NUT = Essential Nutrient 

Definitions: 
ARARfTBC = Applicable or Relevant and Appropriate RequirementiTo Be Considered 
C = Carcinogen 
J = Estimated Value 
K = Value Estimated with a High Bias 
L = Value Estimated with a Low Bias 
N = Noncarcinogen 
NA = Not Applicable/Not Available. 
PCOC = Potential Constituent of Concern 

088801-1416 8ss1020100 8SU1030200-AVG DP-08-13RR 
08.SBO2-1618 8ss1030100 8SU1030200-D DP-08-15R 
08-5804-l 112 8SS1040100 8SU1040200 DP-O%-3R 
OS-5805-1618 8551050100 8SU1050200 DP-084R 
OS-SBO6-1216 8su1000200 CLEAN FILL DP-08.5R 
8551000100 8su1010200 DP-08IORR DP-OS-6R 
8ss1010100 8su1020200 DP-08-11 R DP-087R 

8SU1030200 DP-OS-12R DP-08-8R 
DP-08-QR 



TABLE 2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - GROUNDWATER 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE ? OF 2 

Exposure Medium: Groundwater 
Exposure Point: Groundwater 

-. 
8.6 57.2 W/L 8GW340001 1 NF. ._ ._ -__-.. 

7”An-G+8 lcopper 26.4 93.1 Kg/L 8GW360001 1 .WY 
LR llnr” 801 J 5360 J W/L 8GW360001 1 

# _(.Tv-.nI 

7439-8s - .._.. __. 
7439-92-1 Lead 5 22.8 IN/L 8GW360001 
7439-95-4 Magnesium 1330 14300 W/L 8GW360001 
7439-96-5 M~~O.WleSe 43.6 J 1480 J W/L 8GW380001 
7439-9 Id- EGW360001 7-6 ~Mercury 1 0.28 1 1 0.28 1 ._ . ~~~~ 

2-O [Nickel 1 14.1 1 1 179 1 1 W/L 1 8GW360001 1 
I 1^^^ I 

Rationale for 1 Contaminant 
Deletion or 



TABLE 2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - GROUNDWATER 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

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

CAS Number Chemical 

Associated Samples: Footnotes -. 
8GW330001 
8GW340001 
8GW350001 
8GW360001 
8GW530001 
8GWBlOOOl 

1 Sample and duplicate are counted as two separate samples when determining the minimum and maximum Definitions: 
detected concentrations. ARARITBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

2 Values presented are sample-specific quanlitation timits. C = Carcinogen 
3 The maximum detected concentration is used for screening purposes. PCOC = Potential Constituent of Concern 
4 To determine whether metal concentrations are within background levels, a comparison of site concentratior FED-AL = Federal Action Level (USEPA, October. 1996) 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test FED-MCL = Federal Maximum Contaminant Level (USEPA, October 1996) 
determined that a constituent concentration was not significanty different from background, that J = Estimated Value 
chemical was not selected as a PCOC. K = Value Estimated with a High Bias 

5 The risk-based soil PCOC screening level for residential tap water use is presented. The value is based on i L = Value Estimated with a Low Bias 
target hazard quotient of 0.1 for noncarcinogens (denoted with a “N” Rag) or an incremental cancer 
risk of 1 E-6 for carcinogens (denoted with a “c” flag) (USEPA, Region Ill. September 2001). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening level and facility-wide background levels. 

7 Secondary MCL. based on aesthetic water quality (i.e., color, odor, taste, etc.). 
8 Hexavalent Chromium 
9 Manganese-Nonfood 
10 Mercury as Mercuric Chloride 

N = Nocarcinogen 
NA = Not Applicable/Not Available. 

Rationale Codes: 
For Selection as a PCOC: 
ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 
BKG = Within background levels 
BSL = Below PCOC Screening Level 
NUT = Essential Nutrient Shaded cells indicate that the maximum concentration exceeds the specified criterion. 

or that a constituent has been selected as a PCOC. 

.- - 



TABLE 3 
CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT - POST-REMOVAL SOIL 
NSWC - WHITE OAK, SILVER SPRING, MARYLAND 

Inhalation of Volatiles from 

; 

IIntrusion - Indoors Intrusion - Indoors I - 
Inhalation of Volatiles from 
Groundwater - Outdoors 2.1E-04 “7 

llncidental inaestion of Incidental Ingestion of I . .-.r ,.e 
Surface/Subsurface Soil 4.6E-02 

- 
IDermal Contact with Dermal Contact with I 6.8E-03 
Surface/Subsurface Soil 

c *c A? 

I Tqtal Hazard Index Tqtal Hazard Index1 1.4E-01 1.4E-01 - 
I I I I I 

1.2E-02 l.SE-01 4.8E-03 1.9E-02 I 4.6E-01 I 1.5E+OO I 5.4E+OO 
11, 

INCREMENTAL CANCER RISK”’ > 8.2E-05 5.1E-05 

7.8E-08 1.6E-08 6.8E-07 3.5E-07 -. 

Maintenance/Utility 
Worker 

3.4E-03 

HAz412.D !Nr?EX(‘) 
Construction Adult 

Worker Recreational User 

1.7E-02 

Adolescent Day Care Center 
Trespasser Child 

Future Adult 
Resident 
6.8E-01 

2.3E-02 

6.OE-01 

Future Child 
Resident 
1.6E+oo 

3.2E-02 

2.8E+OO 

I 1.9E-01 I 1.2E-01 I 3.4E-01 

3.OE-05 2.9E-04 2.9E-04 8.2E-04 

6.7E-03 1.6E-01 3.OE-03 1.6E-02 2.2E-01 6.5E-02 6.OE-01 

1.5E-03 7.4E-03 1 .gE-03 3.6E-03 5.3E-02 9.6E-03 5.OE-02 

Ingestion of Groundwater 
Dermal Contact with 
Groundwater 

Inhalation of Volatiles from 
Groundwater While Showering 

Inhalation of Volatiles from 
Groundwater by Vapor 2.5E-07 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 

6.1E-10 8.7E-11 3.4E-11 

Incidental Ingestion of 
Surface/Subsurface Soil 

2.1 E-07 3.OE-08 2.9E-08 

Dermal Contact with 
Surface/Subsurface Soil 

S.OE-08 1.7E-08 3.4E-09 

Total Cancer Risk 5.4B07 1.3E-07 4.8B08 I 

Blank spaces indicate that the speciified exposure route is not applicable for this receptor. 
1 Chemical-specific risks presented in Appendix B 

1.5E-07 

1.6E-08 2.8E-08 2.3E-07 

1.7E-08 1.5E-07 2.6E-08 

4.2E-08 4.5E-08 5.3E-07 
Total Lifetime Residential Cancer Risk (Adult + Child) = 

1.7E-06 2.OE-06 

3.4E-07 2.6E-07 

8.2E-10 6.2E-10 

2.8E-07 6.6E-07 

l.lE-07 1.4E-07 

8.5E-05 5.5E-05 
1.40E-04 



TABLE 4 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE (CTE) 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT - POST-REMOVAL SOIL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

HAZARD INDEX(‘) 
Exposure Route 

Ingestion of Groundwater 

Full Time Worker Maintenance/Utility Construction Adult Adolescent Day Care Center Future Adult Future Child 
Worker Worker Recreational User Trespasser Child Resident Resident 

1.6E-01 5.5E-01 

Ingestion of Groundwater 
Dermal Contact with 
Groundwater 

INCREMENTAL CANCER RISK(‘) 
6.OE-06 6.2E-06 

7.8E-09 8.7E-09 5.OE-08 3.6E-08 

Inhalation of Volatiles from 
Groundwater While Showering 

Inhalation of Volatiles from 
Groundwater by Vapor 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 
Incidental Ingestion of 

9.1 E-08 1.3E-07 

2.1E-08 1.7E-08 3.4E-08 3.1E-08 

5.OE-11 4.1E-12 8.7E-12 8.2E-11 7.3E-11 

. 
Blank spaces indicate that the speciified exposure route is not applicable forthis receptor. 
1 Chemical-specific risks presented in Appendix B 



TABLE 5 

Inorganic 

COMPARISON OF MAXIMUM DETECTED CONCENTRATION TO RBCs AND BACKGROUND UCL 
SlTE 8 - ABANDON CHEMICAL DISPOSAL P:T - POST REMOVAL SOIL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

Risk-Based Maximum Maximum Retained 
Maximum Background UCL PCOC Greater Than Greater Than For 

Concentration Surface I Subsurface Screening Background Screening Further 

. -- 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

. .- 
Yes 
No 

Yes 
No 
No 
No 
No 
Yes 
NO I . .- I . _- I .- 

4 I Yes No I No 1 

--.- 
0.567 
47.8 
102 

Notes: 
1 - USEPA Region 3 RBC Table, September 25,200l (CR = IE-6, HI = 0.1). 
2 - The higher of the surface and subsurface soil background concentration is used in comparison. 
3 - Chemical is retained for further evaluation if the maximum detected concentration exceeded both the background UCL 

concentration and the RBC. 
4 - RBC is for hexavalent chromium. 
Shading indicates that the maximum detected concentration was greater than the background concentration and/or RBC. 



TABLE 6 

COMPARISON OF UCL TO RBCs AND BACKGROUND UCL 
SITE 8 - ABANDON CHEMICAL DlSPO,SAL PIT - POST REMOVAL SOIL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

I Inorganic 

-r 
Risk-Based UCL UCL Retained 

UCL Background UCL PCOC Greater Than Greater Than For 
Surface Subsurface Screening Background Screening Further 

nrumrnum 
Antimony 
Arsenic ’ 
Barium - 
Beryllium 
Cadmium 
I 

11008 
0.479 

I 
4.21 ..-. 

85.0 ! L. I 0.984 
7.50 

Chromium(4) 
Hexavalent Chromium 
Cobalt 

17.6 
1.1 

A7 !i - ---._ 

Copper 
I 

. . .” 

I 26.3 

I Lead 

0.583 
16769 .-. -- 
t3 2 .-.- 

10026 
709 

0.987 
195 
706 

0.696 
37.7 

0.653 
25.2 
47.7 

-- . . 

84.2 I 2300 N 1 

I.” 

Yes 
Yes 
Yes 
Yes 
No 
No 
No 

Yes 
No 
No I= 

No 
Yes 
No 
Yes 
No 
No 
No 
Yes 
No 
No 

1 I 

I No I 

Notes: 
1 - USEPA Region 3 RBC Table, September 252001 (CR = IE-6, HI = 0.1). 
2 - The higher of the surface and subsurface soil background concentration is used in comparison. 
3 - Chemical is retained for further evaluation if the UCL exceeded both the background UCL 

concentration and the RBC. 
4 - RBC is for hexavalent chromium. 
Shading indicates that the UCL was greater than the background r -centration and/or RBC. 
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TABLE 8 

COMPARISON OF UCL TO SSLs AND BACKGROUND UCL 
SITE 8 - ABANDON CHEMICAL DISPOSAL PIT - POST REMOVAL SOIL 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

Inorganic 
Background UCL 

Surface 1 Subsurface 

Soil Screening Detected 
Levels(l) in 

DAF I DAF Groundwater? 

Notes: 
1 - Soil Screening Levels for Inhalation U.S. EPA, May 1996. Soil Screening Guidance. 
Shading indicates that the UCL was greater than the background concentration and/or SSL. 



APPENDIX A 

POST-REMOVAL SOIL ANALYTICAL RESULTS 



POST-REMOVAL SOIL SAMPLES 
SITE 8 

ABANDONED CHEMICAL DISPOSAL PIT 
FORMER NSWC WHITE OAK, SILVER SPRING, MARYLAND 

Parameter DPOl-OE-03R DPOI-OE-04R 
hth) WWW 

DPOl-OE-05R 

@v&d 1 

DPOl-OE-06R 

(mgh) 1 
DPOl-OE-07R 

(wkd 1 

DPOl-OE-08R 
b?fW 1 

lnorganics 

Selenium 2.3%01 5.28-01 7.17E-01 6.96E-01 2.71E-01 4.00E-01 
Thallium 2.31E-01 U 2.32E-01 U 2.37E-01 U 2.26E-01 U 2.26E-01 U 2.29E-01 
Vanadium 1.06EtOl 1.31EtOi 1.31EtOl 2.3lEtOl 9.69EtOO 1.51EtOl 
Zinc 1.49EtOO 7.49EtOO 7.65EtOO 9.48EtOO 1.12EtOl 757EtOO 
Cyanide 1.15EtOO U 1.16EtOO U 1.18EtOO U 1.13EtOO U 1.13EtOO U 1.14EtOO U 

Volatile Organics 
l,l,2-Trichloroethane (TCA) 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 
Toluene 6.00E-03 U 6.00E-03 U l.OOE-03 J 6.00E-03 U 6.00E-03 U 6.00E-03 U 
Chloroform 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 6,00E-03 U 
Tetrachloroethene (PCE) 6.00E-03 U 6.00E-03 U 6.00E-03 U c.OOE-03 U 6.00E-03 U 6.00E-03 U 
Methylene chloride 6.00E-03 U 5.80E-02 B 8.30E-02 B 1.70E-02 B 6.00E-02 B' l.O5E-01 B 
Trichloroethene (TCE) 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 6.00E-03 U 
Acetone i.20E-02 U 1.20E-02 U 1.20E-02 U l.lOE-02 U l.lOE-02 U l.lOE-02 U 

Page 1 of 4 Table 2-2tj.XLS 



POST-REMOVAL SOIL SAMPLES 
SITE 8 

ABANDONED CHEMICAL DISPOSAL PIT 
FORMER NSWC WHITE OAK, SILVER SPRING, MARYLAND 

Parameter DPOI-08.03R DPOI-OE-04R 

(mg&t) tw&f) 

DPOI-OE-06R 

MWkg) 1 

DPOI-OE-06R 

M?W) 1 

DPOl-OE-07R 

(mg4.d 1 
DPOI-08.08R 

OwW 
Semivolatile Organics 

2-Methylnapthalene 1 3.83E-01 1 U 1 3.88-01 1 U 3.89E-01 f U 1 3.73E-01 1 U 1 3,78-01 1 U 3.76E-01 U 
.Acenaothene .--..-.r...-..- 1 3.83E-01 1 U 1 3.83E-01 i U 3.89601 I u I 3.73E-01 I u I 3.73E-01 I II 3.7fiF.01 -.. -- -. II 
Anthrecene 3.83E-01 U 3.83E-01 U 3.89E-01 U 3.73E-01 U 3.73E-01 U 3.76E-01 U 
Benzo(a)anthracene 3.88-01 U 3.83E-01 U 3.89E-01 U 3.73E-01 U 3.78-01 U 3.76E-01 U 
Benzo(a)pyrene l.O2E-01 U l.O2E-01 U l.O4E-01 U 9.94E-02. U 9.94E-02 U l.OOE-01 U 
Benzo(b)fluoranthene 3.88-01 U 3.83E-01 U 3.89E-01 U 3.73E-01 U 3.78-01 U 3.76E-01 U 
Benzo(g,h,i)perylene 3.88-01 U 3.83E-01 U 3.89E-01 U 3.73E-01 U 3.78-01 U 3.76E-01 U 
Benzo(k)fluoranthene 3.88-01 U 3.88-01 U 3.89E-01 U 3.73E-01 U 3.78-01 U 3.76E-01 U 
Chrysene 3.88-01 U 3.88-01 U 3.89E-01 U 3.78-01 U 3.78-01 U 3.76E-01 U 
di-n-Butylphthalate 3.88-01 U 3.89-01 U 3.89E-01 U 3.73E-01 U 3.73E-01 U 3.76E-01 U 
Dibenzofuran 3.83E-01 U 3.88-01 U 3.89E-01 U 3.79-01 U 3.73E-01 U 3.76E-01 U 
Dibenz(a,h)anthracene 3.83E-01 U 3.83E-01 U 3.89E-01 U 3.78-01 U 3.73E-01 U 3.76E-01 U 
Fluoranthene 3.83E-01 U 3.88-01 U 3.89E-01 U 3.73E-01 U 3.73E-01 U 3.76E-01 U 
Fluorene 3.83E-01 U 3.83E-01 U 3.89E-01 U 3.78-01 U 3.73E-01 U 3.76E-01 U 
Indeno(l,2,3-cd)pyrene 3.83E-01 U 3.83E-01 U 3.89E-01 U 3.78-01 U 3.73E-01 U ,3.76E-01 U 
Naphtalene 3.83h-01 U 3.83E-01 U 3.89E-01 U 3.73E-01 U 3.78-01 U 3.76E-01 U 
n-nitrosodiohenvlamine 2.32E-01 U 2.32E-01 U 2.36E-01 U 2.26E-01 U 2.26E-01 U 2.28E-01 U 
Phenanthrene 3.83E-01 U 3.83E-01 U 3.89E-01 U 3.78-01 U 3.73E-01 U 3.76E-01 U 
Pyrene 3.83E-01 U 3.83E-01 U 3.89E-01 U 3.73E-01 U 3.73E-01 U 3.76E-01 j U 
bisl2-Ethvlhexvl)ohthalate 2.03E-01 J 2.37E-01 J 2.14E-01 J 3.73E-01 U 4.25E-02 J 3.76E-01 U 

NA _ Not Analyzed/Not Applicable 
Shaded values exceed Preliminary Remediation Goal 
B-Indicates that compound was foundinthe 

associated blank. 
J-An estimated value, below method detection limit. 
UCL-UpperConfidenceLimit. 

‘i _ 
.- - 

Pat_ ‘aD ,j f 4 Tat ,)?tj.XLS 



POST-REMOVAL SOIL SAMPLES 
SITE 8 

ABANDONED CHEMICAL DISPOSAL PIT 
FORMER NSWC WHITE OAK, SILVER SPRING, MARYLAND 

Parameter DPOI-08.09R DPOl-08-11R 

@w/kg) 1 OWkg) 1 

DPOl-O&12R 
(mgh) 1 

DPOi-08-15R 

b-dkg) 1 

DPOl-08-10RR 
(w/kg) I 

DPOI-08-13RR 

QWkg) I 

Page 3 of 4 Table 2-2tj.XLS 



POST-REMOVAL SOIL SAMPLES 
SITE 8 

ABANDONED CHEMICAL DISPOSAL PIT 
FORMER NSWC WHITE OAK, SILVER SPRING, MARYLAND 

Parameter DPOI-08-09R 
tmgh) I 

DPOl-08.IIR 
OWkg) I 

DPOl-08.12R 
tw$W I 

DPOI-08-15R DPOl-08.IORR DPOI-08-13RR 

Semivolatile Organics 
tmgW f (w&H 1 tmgN.t) 

2-Methylnapthalene 1 3.8X-01 1 u 1 3.56E-01 1 U 1 3.80E-01 1 U 1 3.88-01 1 U 1 3.58~91 1 I I I ?e~.Ot U 

I - I -. - - - _ . 3,nW.ni I iI I 7 rxnr I 
“.““b 

Acenapthene 1 3.83E-01 1 U 1 3.56E01 i II 1 3.8nF-nl I If I 
Anthrecene t 3.83E-01 1 II 1 3 MF.nl 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzofblluoranthene I~ ~-I-, __ - .._.._ 

. . . -. v “.““I- Y 8 , u 3.63E-01 U 
83E-01 1 U 1 3.53Es01 1 U 3.63E-01 u 

II 7 fi7C.01 II 

-.__- _ W.-v- ” , 1 U 1 3.80E-01 1 U 1 3.1 
1 3.83E-01 1 u 1 3.56E-01 1 U 1 3.8OE-01 1 U 1 3.83E-01 1 U 1 3.53E-01 v “.““L. 
1 l.O2E-01 1 U 1 9.50E-02 1 U 1 l.OlE-01 
1 

1 u 1 ’ nnr n’ ’ ‘I ’ g&E-O2 I.“Lc-“I 1 ” [ U 9.68E-02 U 
3R.?F-01 I II I RE;gF.nl I II I ~m=.nl I II I ~sac.n+ I II I -.--- -. -...-- ” , “.“YL ” 1 ” “.““I--” I 

;; 
353E-01 U 3.63E-01 U 

1 U 1 3.80E-01 1 U 1 3.83E-01 3.53E-01 II -a mc-flj II 
‘J an= n’ ’ ” ’ 3,83E-91 II Q CQC nr 

Benzo(g,h,i)petylene 1 3.83E-01 1 U 1 3.56E-01 , . 

Benzo(k)fluoranthene 1 3.83E-01 1 U 1 3.56Es01 1 U 1 J.OVC-VI I u I 
“.““L--. 

3.68-01 U 
3.68-01 U 

di-n-Butylphthalate 
Dibenzofuran 

3.88-01 3.56E-01 3finF.ni I II I 
I I II I !?r;f7F.fll I II I 

Fluoranthene 
Fluorene 

3.83E-01 1 U 1 3.56E-01 1 U 1 .Auvc-“I I ” 
3.88-01 3.56E-01 1 U t 3.80E-01 i U t 

Naphtalene 
n-nitrosodiphenylamine 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyi)phthaiate 

3.83E-01 T U 1 3.56E-01 , u I ” , 
U 2.32E-01 U 2.14E-01 U 2.20E-01 U 

3.83E-01 U 3.56E-01 U 3.80E-01 U 3.89-01 U 3.58-01 U 3.68-01 U 
3.83E-01 U 3.56E-01 U 3.80E-01 U 3.83E-01 U 3.53E-01 U 3.68-01 U 
1.54E-01 J 1.03E-01 J 3.80E-01 U 5.58-02 J 3.53E-01 U 3.63E-01 U 

NA - Not Analyzed/Not Applia 
Shaded values exceed Prelimi 
B - Indicates that compound w 

associated blank. 
J - An estimated value, below 
UCL - Upper Confidence Limit 

Pa< f4 B 2’ Tab ,)?tj.XLS 
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NSWC%‘HlTE OAK 

SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR SURFACE SOIL 

PAGE 1 OF 1 

SAMPLE I.D.: 8ss1000100 8ss1010100 8SS1020100 8SS1030100 8SS1040100 8SS1050100 Clean Fill 
LOCATION: 8SBlOO 8SBlOl 856102 8SBiO3 8SBlO4 8SBiOEi BOKOW i 
SAMPLE DATE: 114/99 l/4/99 114/99 l/4/99 114/99 l/4/99 11/1/96 

1 DEPTH INTERVAL (FEET): 0.0 0.5 - 0.0 0.5 - 0.0 0.5 - 0.0 0.5 - 0.0 0.5 - 0.0 0.5 - 
VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

SEMIVOLATILES (pglkg) FLUORANTHENE 

PYRENE . 
VOLATILES (pg/kg) 
ACETONE 
METHYLENE CHLbRlDE 
TOLUENE 
PESTICIDESIPCBs @g/kg) 
4,4’-DDD 
ALPHA-CHLORDANE 
AROCLOR-1260 
DIELDRIN 
ENDRIN 

/I’ :A# 
,;” !i ,$( 

, -,;;, i 
. . 

,f ,$ 
i: -? I 

&,:.: :.- ,-&I 
.“.& ‘, ” 

.5;?:‘. 9 
,,’ ‘, ‘,?. I. :;: 

i .’ xr 
X 

i $ 
I 72 J I 440 u I 400 u I 420 U 430 u I 430 u I i, a:,&*. ;p 

70 J 440 u 400 u 420 U I 430 u 430 u ,( 

11 UJ 13 UJ 12 UJ 160 J 13 UJ 13 u 22 
58 24 B 9B 33 B 29 0 48 

11 u 13 u 12 u 4J 13 u 13 u 2.4 J 

3.7 u 13 0.073 R 420 U 0.098 R 4.4 u 
1.8 U 0.70 J ’ 1.9J 2.6 J 1.8 J 2.2 
420 92 5.1 R 4200 U 8.0 J 23 J 

6.6 J 1.0 B 4.0 u 420 U 4.3 u 4.4 u 
0.63 J 4.4 u 4.0 u 420 U 4.3 u 4.4 u 

Page 1 of 1 ss08pos-xtabtj.xls 



SITE 8 
NSWC WHITE OAK 

SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 1 OF 4 

SAMPLE I.D.: 8SU1000200 8su1010200 8SUI 020200 8SU1030200 8SUl030200-D 8SUlO40200 . 
LOCATION: 8SBlOO 8SBlOl 8SBlO2 8SBlO3 8SB103 8SBlO4 
SAMPLE DATE: 114199 114199 114199 114199 l/4/99- 114199 
DEPTH INTERVAL (FEET): l-l.5 2-4 2-4 2-4 2-4 2-4 
VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
INORGANICS (mglkg) 
ALUMINUM 2690 J 15800 J 16600 J 9910 J 17900 J 15800 J 
ARSENIC 0.86 B 5.8 5.5 3.7 B 4.5 4.5 
BARIUM 3.2 K 55.5 39.3 28.4 39.8 33.5 
BERYLLIUM 0.01 u 0.12 B 0.10 B 0.01 u 0.01 u 0.01 u 
CALCIUM 31400 J 294 J 403 J 205 J 218 J 178 J 
CHROMIUM 77.6 25.0 25.0 15.1 23.5 22.4 
COBALT 48.7 5.6 2.3 3.3 4.1 3.5 
COPPER 14.1 9.7 9.3 6.6 9.4 9.7 
IRON 16800 22100. 22500 16500 21200 23500 
LEAD 1.4 J 11.2 K 10.4 K 8.3 K 10.3 K 9.9 K 
MAGNESIUM 97600 966 472 413 701 968 
MANGANESE 433 141 40.6 74.8 91.5 74.3 
MERCURY 0.05 UL 0.06 UL 0.06 L 0.06 UL 0.09 L 0.06 UL 
NICKEL 892 8.5 4.3 3.1 5.7 6.9 

- POTASSIUM 87.8 590 529 366 630 611 
SODIUM 36.6 L 20.3 U 20.5 U 19.6 U 19.9 u 19.6 U 
VANADIUM 5.7 34.5 47.8 29.3 41.7 38.9 
ZINC 22.4 24.5 27.4 13.6 21 .o 20.6 



s’-‘rj. 
NSWC.1 iE OAK 

SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE2OF4 ’ 

SAMPLE I.D.: 8SU1000200 8SU1010200 8SUI 020200 8SUlO30200 8SUI 030200-D 8SU1040200 
LOCATION: 8SBlOO 8SBlOl 8SB102 8SBI 03 8SB103 8SBlO4 
i QPMPI . . . . . mm I nA.TE: F 1 Ml99 l/4/99 1 I4199 1 I4199 I/4/99 1 I4199 
DEPTH INTERVAL (FEET): l-I.5 2-4 2-4 2-4 2-4 2-4 
VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
TOTAL KJELDAHL NITROGEN mglkg N/A N/A N/A NIA N/A N/A 
TOTAL ORGANIC CARBON mglh N/A 2500 1 1300 N/A N/A N/A 

Page 2 of 4 k.b08pos-xtab.xls 



SITE 8 
NSWC WHITE OAK 

SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 3 OF 4 

SAMPLE I.D.: 8SU1050200 08-SBOI -1416 08-SB02-1618 08-SBO4-1112 
LOCATION: 

08-SBO5-1618 08-SBO6-1216 
8SB105 08SBOI 08SB02 08SB04 

SAMPLE DATE: 
08SB05 . 08SB06 

1 I4199 3124195 3123195 3124195 
DEPTH 

3123195 
INTERVAL (FEET): 

3123195 
2-4 14-16 16-18 11-12 16-18 12-16 

jVALlDATlON STATUS: 1 VALIDATED 1 VALIDATED VALIDATED VALIDATED INORGANICS 1 1 VALIDATED (mnlkn) 1 1 VALIDATED 

lALUMl I 13600 J 4630 13600 3560 8690 I !i7nn 1 

1.2 B 0.36 L 7.9 B 0.19 UL 
12.7 22.0 4.8 B 30.0 I 4 

ARSENIC 3.3 B 1 ---- 

BARkJM 
I 0.28 L 

34.1 
BERYLLIUM 

..O 
0.01 u 0.66 B 1.0 L 2.5 CALCIUM 0.46 L 0.13 UL 242 J 

39.1 B 58.2 B 101 L 93.0 
ruRnhAll IhA 

79.6 
17n .a” n 13 ‘z 71 40 -J c- 

ETHYLENE CHLORIDE 
TRICHLOROETHENE 

1 Page 3 of 4 3 sb08pos-xtab.xls 



SAMPLE I.D.: 
LOCATION: 

I 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
VALIDATION STATUS: 
TOTAL KJELDAHL NITROGEN mglkg 
TOTAL ORGANIC CARBON mdkg 

NSWC i. / TE OAK 
SUMMARY OF POSITIVE ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

8SU1050200 
8SB105 
4 IAla II-WYY 

2-4 
VALIDATED 

N/A 
700 

PAGE 4 OF 4 

08-SBOI -1416 08-SBO2-1618 08-SB04-1112 08-SB05-1618 08-SB06-1216 
08SBOl 08SBO2 08SBO4 08SB05 08SB06 
3!24!95 3!23/95 3!24!85 3/23195 3123195 
14-16 16-18 11-12 16-18 12-16 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
9.18 7.74 B 26.9 16.2 B 8.92 B 
N/A N/A N/A N/A N/A 

Page 4 of 4 sb08pos-xtab.xls 



TABLE M-l 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL 

PAGE 1 OF 4 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
VALIDATION STATUS: 

INDRGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

-CHROMIUM 

8ssloooloo 8sslololoo 8SS1020100 8SS1030100 
8SBlOO 

8SSlO40100 8SS1050100 
8SBlOl 8SBlO2 858103 01104/99 858104 01104/99 8SBlO5 

OliO4l99 01104199 01104/99 
0.0 - 0.5 

01104l99 
- 0.0 - 0.5 0.0 - 0.5 0.0 0.5 

VALIDATED VALIDATED 
0:o - 0.5 0.0 - 0.5 

VALIDATED VALIDATED VALIDATED VALIDATED 

0.62 UR 
V-T”” Y OlcJ” J 

2.5 B 
0.72 UR 0.74 UR 

, “.” Y 2.6 0 
15.0 49.3 

3.4 B 
28.6 53.8 50.3 68.1 

0.15 0 0.02 u 0.01 u 0.17 B 0.03 B 
0.26 B 1.4 

0.11 B 
0.05 u 0.05 u 0.05 u 

238000 J 2830 J 
0.05 u 

841 J 615 J 1220 J 
16.2 in l-l 

1310 J 
I I-R7 I I an7 I n- I.” 

I-- 2430 J 5620 J 6350 J 8260 J Rdml I I 07c.r. I I 
0.74 UR 0.67 UR 0.71 UR 

8.1 2.1 R ?A R 

.-.” 
COBALT 

V., 
I 

I”., o., r 
7.4 K 

11.2 
5.2 2.1 COPPER 5.5 6.7 

12.5 K 9.9 
7.8 

5.3 7.3 6.8 5.7 
0.18 U 0.16 U 0.17 u n 47 A”* II 
9420 7Ril-l lwxm 

I CYANIOF I n4r II 1 - . _ _ 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSILIM 

“.,.I ” 
9320 .“.” I “““Y ““” 13.0 K 40.9 K “-7” 

10.9 K 22.9 K 
20800 

1 30.4 K 
913 

35.1 K 
438 599 I 5.q 

227 368 
870 

177 508 641 
0.19 L 5..1 L 

827 
0.08 UL 0.10 L 0.14 L 

109 
0.08 L 

9.4 3.7 RR *3 *no. 
*nn “.” Y.6 IV.0 459 258 I 

350 ,,n I rt4e 
8.4 0.67 UL 0.71 UL 

0.89 B 0.17 u 0.18 U 
QL I 24.4 ICI7 II 31 n II 

-?“” 
0.62 UL 
0.15 u 

55. .-.. I 
I 

, LI.” ” 21 
1.4 0 1.5 u 1.3u 

8.0 
1 

, 
1.4u I. 

18.2 15.5 I 
1 

17.7 I 1 
37.2 45. --.” I “.a., I AJ.” I 

I 360 U I 440 u I 400 u I 47n I I I Awl II I ‘bn II I 

.3 u 21.7 U 
4u 1.5 u 

.7.4 
1 I 

t 21.2 
102 1 22 n I 27 7 90 n 

- .--. -... 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

SEMIVOLATILES (uglkg) 
1 1,2,4-TRICHLOROEENZE .NE 
1 1,2-DICI ~LOROBENZENE .“” - 7”” ” 380 U 

440 1 
400b -tJ” 

u 
” 

I 1,3-DICHLOROBENZENE 
t 47llll 1 430 u 360 U 430 u 

NZENE 430 u 430 u 
--0 u 430 u 

400 u 
.v- I 

440 u 420 U 
440 u 400 u 420 U 

IU I 440 u Ann II “311 I, 
i 

970U 1, IO~~I; I 
.“” . 1 

4oou I 47n11 I 
1000 u j II 

I 1 
_-- -  

ENOL 
, 7”” ” 

360 U 
t 

440 u I 400 ” ’ 
IOL 

I 
880 u 1100 U 

?OTOLUENE 
1 

36( )U I I 
1 1000 u 

1 I 
1uuu u l( 

440 *. -, Ann 11 .“” - i d9n II 
TOLUENE \ i 

, 76” ” 
I I I 430 u 430 u .A^ . . 

--0 u 430 u 
ou 430 u 



TABLE M-1, 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOiL 

PAGE 2 OF 4 

SAMPLE I.D.: 8SS1000100 
LOCATION: 8SBiOO 
SAMPLE DATE: oi104199 
DEPTH INTERVAL (FEET): 0.0 - 0.5 
VALIDATION STATUS: 
24-J+ f-Ch-%PUFti~l 

L”.,VZ . .L..VL 

2-ME. - THYLNAPHTHALENE 
2-METHYLPHENOL .-- 
P-NITROANII INF ..-. . . ..-.. .: 
2-NIT. ._, . ._. ___ ‘ROPHFNOl 

3.3’DICHLOROElENZIDINE 
3-NITROANILINE 

:O-2-METHYLPHENOL 4.6~DINITR _ 
4-BROMOPHENYL PHENYL ETHER 360 U 
4-CHLORO-3-METHYLPHENOL 360 U 
4-CHLOROANILINE 360 U 
4-CHLOROPHENYL PHENYL ETHER 360 U 
4-METHYLPHENOL 360 U 
4-NITROANILINE 880 U 
4-NITROPHENOL 880 u 
ACENAPHTHENE 360 U 
ACEfdAPHTHYl FNF . . . . . . --. .- 360 U 
ANTt . . . .-_. ._ -lRhCFNF I I 360 u --. _ 
BENZO(A)ANTHRACENE I 360 U 
BENZO(A)PVRFNE I ,..LI.L 

I 
win II. --- - 

BENZO(B)’ PFLUORANTHENE I 360 U 
BENZO(G,. H.I~PERYLENE 360 U 
RFN7fVKW 

VALIDATED 
360 U 
360 U 
360 U 

I 880 u 
360 u _-_ - 

. 360 U 
880 U 
880 u 

_._,. -. _,--. .- 
\ -_. ,--\. .,.‘LUORANTHENE 

BlS(2-CHLOROETHOXY)METHANE 
BlS(2-CtiLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHAlATE 
RUTYLBENZYL PHTHALATE 

360 U 
360 u 
3 
3 
3 

860 U 
i60 U 
160 U _-. .---. - ~. - - 

CARBAZOLE 360 U 
CHRYSENE 360 U 

_ Df+J-BlJj-YI PHTHAI ATF _. .,... ,.-..- I 360 u _~~ 
DI-N-OCTYL . , . , . ,r .- . . - I PUTUAI ATF I I 360 u ___ - 
DIBENZO(A.H)ANTHRACENE I 360 U 
DIBENZOFURAN -360 U 
,JlET~“l ‘,UT”AI AiT= 

nrLrrlllrr\mlL. I 
I 

wxl II ““” - 

DIME.. . . _ . . . . . . ._ . _ THYI PHTHAI ATF 360 U 
FLUORANTHFNF . . .-..- I I 72 J 
FLUORENL : I I 360 -lJ --_ - 
HEXACHLOROBENZENE I 360 U 
HEXACHLOROBUTADIENE I- 360 U 

1100 u 1 970 u 
lion Ll I 970 u 
AAll II I 4on II 

1100 u 1 970 u 
rinn II I 970 11 

440 u I 400 u 
AA0 U I 400 u 
AAll I1 I Aon II 

440 u I 400 i 
AA0 LJ I 4on 11 

--z&-p& 

44f 3U I 400 u 
440 u I 4on u 

440 \ I 400 u 

6ss1030100 
8SB103 
01104/99 
0.0 - 0.5 

VALIDATED 
420 U 
420 U 
420 U 
1000 u 
420 U 
420 U 
1000 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
1000 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 



TABLE M-l 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING. MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): .,.I .#...w..s... --a-..- 

8SS1000100 
8SBlOO 
01104199 
0.0 - 0.5 .._. .- .--- 

PAGE 3 OF 4 

8SS1010100 8SS1020100 8SSlO30100 8SSlO40100 8SSlO50100 
8SBlOl 8SBlO2 8SBlO3 858104 858105 
01104/99 01104199 01104199 OllOU99 01104/99 
0.0 - 0.5 0.0 - 0.5 0.0 0.5 - 0.0 - 0.5 0.0 - 0.5 

“AUUA I IUN S I A I US: VALIDATED VALIDATED VALIDA 
HEXACHLOROCYCLOPENTADIENE 

TED 1 VALIDATED 1 VALIDATED VALIDATED 
360 U 440 u 400 u 420 U 430 u 

HEXACHLOROETHANE 
430 u 

360 ll 440 u 400 u 420 U 430 u 
lNDENO(l,2,3XD)PYRENE 

430 u 
360 U 440 u 400 u 420 U 430 u 

ISOPHORONE 
430 u 

360 U 440 u Ann II 420 U 430 u 43n II 
N-NITROSO-DC 

.._ - 
I .W” v  

VE I 360 U I 44n II I Ann II I 
.-_ - 

N-PROPYLAMII ..- - .“1 ” , 420 U 430 u 
IDIPHENYLAMINE 

430 u 
360 U 440 u 400 u 420 U 430 u 

E 
430 u 

1 360 U 440 u 400 u 420 U Awl II Awl II NITROBENZENE 
sfin II AAfl I I “ml II 

.-- - .“” - I 7”” ” 
I --- - . r” ” I YYY Y I I 420 

970 u I 1 
U 430 u 

PENTACHLOROPHENOL 
I 430 u I 

880 U llO( IU I _.- _ , .ooo u 1000 u I 1000 u I 
PHENANTHRENE 360 U 440 u I 400 u 1 420 U 430 u PHENOL 430 u 360 U I 440 u 4nn I I I 

420 U 430 u 
PYRENF 

430 u a..,. .a _^^ . . .-- I .-v - 
I 70 .I I 4lln u I Ann II I 

I .“” ” 4LU u 1 430 u VOLATILES @g/kg) , I 430 u I 

1 1 .I .I -TRICHLOROETHANE 
t 1 :I :2.2-TETRACI 

11 u 13 u I 12 u 64 U I I 1 .- - 
HLOROETHANE 11 u 

I 
13 u 12 u 64 U 13 u I 13 u I 

!OETHANF . .- I II II . . - 4’1 II .Y Y I 

iTHAl.- 
I 

t 
12 u 84U 13 u 13 u 

NF I 1I II .I ” I I 42 II 1” ” 
I 

I 12 u 64 U 13 u I 13 u I 
iTHENF 1, II ” u 12 u 84U 13 u 13 i 

:HLOROETHANI ._ U 12 u 84U 13 u 13 u ,..-A_. . . I 
I 

11 . . 
11 ” 11 i I 

.- . ! 
f I G ii t 17 .- U 64U 13 u 

:HLOROPROPANE I I 
13 u 

1 12 u 64-U 1 13 U 13 u 
ANONE 11 II 13 II I 13 II c. II ! 13 u 13 u I I 

. . - 
I .” w 

I II ” 
2-HEXANONE I 

I VI”. 
11 u I 13 u I 12 1' I C. II 

4-MFTHYI -2-PFNTANONF $3 II i9 II 49 I 
13 u I 13 u 
13 u 13 u 1 

I . ..-.. ..- - . - . . . . . ..-..- I . . v 1 .” ” I ; ii;; 
ACETON= IL I 

I 
AII ,I. II UJ I 

I 
1.. II. 
I.3 UJ I;” UJ 160J I 13 UJ I 1; il .- - I 

BENZEN E II u 13 u 17 II .- - 64U I 13 u I 13 II 1 
BROMODICHLOROM~ _ ETHANE 1 

I 
II u 

BROMOFORM I 11 ; 
I 13 u I 

13 ; 1 
17 II 

.- - 
I lt.4 II 

I ix 
13 u I 13 u 

12 u I a’) II Id ” I 
.n II 
Id ” 

I 
BROMOMETHANE 11 II 13 II I 49 II I 

;i; 8B 13 u I 48 I 
. -.--- c. II 13u I. 13 u I 

V TETRI . . 13 u I 13 u I 
ENZEh. 
IBROM( 17 

-.- .,- -.-..--.,v, ..-. -..- I . . ” I IL ” 

ETHYLBENZENE Ii u METHY. -. .- -. - - - - 
LENE CHLORIDE 

! 
I 

! 
I 

1: I I 12 u 13 u 
58 I 24 .J 1 98 I 

I 
33 B 29 B 4R .- 



/SAMPLE 1.0.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 

. ----. .- 
i TRANS-1 R-I)ICHI OROPROPENE I . . - . . . - . , - - . -. - - 

TRICHLOROETHENE I 
VINYL CHLORIDE I 
XYLENES, TOTAL 

pEST,C,DEpfDPPe ,,,“,lr”\ wr “YW \YU’.yg, 
3.7 u 13 0.073 R 420 U 0.098 R 4.4 u .,. --- 

4,4’-ODE 2.9 R 2.2 B 0.19 R 420 U 1.3 R 2.0 B 
4.4’-ODT 1.9 R 4.4 u 4.0 u 420 U 4.3 u 4.4 u 
ALDRIN 1.8 U 0.067 R 0.076 R 210 u 0.082 R 0.074 B 
.-al DUA-nL!P I IR II 2.2 u 2.0 u ?I” it 71 II n.085 R 

TABLE M-l 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING. MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL 

8ss1000100 
8SBlOiJ 
01104/99 
0.0 - 0.5 

VALIDATED 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

PAGE 4 OF 4 

asslololoo ESSlO20100 
9SBlOl 9SBlO2 
01104199 OllOU99 
0.0 - 0.5 0.0 - 0.5 

VALIDATED VALIDATED 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u 
13 u 12 u i 

9SSlo30109 1 8SSlO40100 1 8SSlO50109 1 

VALIDATED VALIDATED VALIDATED 
84 U 13 u 13 u 
64 U 13 u 13 U’ 

_ . I an I, 1.3 II 1.J ” Id ” 
13 u 13 u 

64 U 13 u 13 u 
64U 13 u 13 u 
64 U 13 u 13 u 

. -- ..-.--. 
1 A A’-17lT-l 

-.. - _._-_ rtLI I #n-WI I” I ,.- - I -.- - &I” ” 
ALPHA-CHLORDANE I 1.8 U I 0.70 J I 1.9 J 2.6 J 1.8 J 2.2 
ARC-’ -- --.- JGLUK-1 01 ti n-, II .a, ” .A 1, ** ” I 40 u 4200 u 43 u 44 u 

87 U AR1 ., .3CLOR-1221 73 u 88 u 79 u 8400 U 86 u 
I dROCLOR-1232 37 u 44’U I .4ou 4200 U 43 u 44 u 
h 1 \V” if”-‘cLOR-1242 37 u 44 u 40 u 4200 U 43 u 44u 
ARf’O ,,LOR-1248 37 u 44 u 40 u 4200 U 43 u 44 u 
AR~,uLvI\- I au-v rMY #-iR-4 --%.A 43 u 44 u I 17 II “. - I A4 U 

-92- 
40 u I 4 I200 u 

AROCLOR-1260 I 420 I 5.1 R 4200 U 8.0 J 23 J 
BETA-BHC 1.8 U 0.067 R 2.0 u 210 u 0.089 R 0.090 R 
DELTA-BHC I 1.8 U I 2.2 u 0.039 R 210 u 0.024 R 2.2 u I DIE1 nQ’N 

.Y. . . . . 
I 1.0 B 4.0 u 420 U 4.3 u 4.4 u 
I 

ii J I 
ENUv lQSULFAN I I 1.8 U I 2.2 u I 2.0 u 210 u 2.1 u 2.2 u 
ENOCevw rv. Iv ,El II CAN II 37 II 4.3 u 4.4 u -.. - 4.4 u I 4.0 u 420 U 
ENDOSULFAN SULFATE 5.8 R 0.76 R 4.0 u 420 U 4.3 u 4.4 u 
ENDRIN 0.63 J 4.4 u 4.0 u 420 U 4.3 u 4.4 u 
ENDRIN ALDEHY”’ vc 11 R I.. I. I A4 LJ - I 4.0 u “9-l II 4.4 u ..- - , -?L” ” 4.3 u 
E.#-JR/N KFTANF ,.. ..-. ,..L 3.7 u 4.4 u I 4.0 U 1 471-i LJ .-- - 4.3 u 4.4 u 
GAMN.,n, ‘A-“% (LINOANE) 1.8 U 2.2 u 2.0 u 210 u 2.1 u 2.2 u 
GAMMA-Cl m&-t \wnm.L ,.,I ADnANC 82 R 0.37 F t 0.21 R 210 u 0.098 B . 0.19 B -.- 
HEPTACHLOR 0.053 R 0.13 R 0.077 R 210 u 2.1 u 2.2 u 
HEPTACHLOR EPOXIDE 0.054 R 0.051 R 0.033 R 210 u 0.10 R 0.11 R 
METHOXYC”’ na 

I 
IR II ,I 22 u rnL”lx - I” - I 

22 u 
I 

20 u ?Irm , &I”” ” 21 u 
TOXAPHEN !E 180 U I iii i I Go ; 1 21000 u 210 u 220 u 



TABLE M-2 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 1 OF 10 

SAMPLE I.D.: 08-SBOI-1416 O*-SB02-1916 . 08-SBQ4-1112 ^___._.. 1 1 1 1 08.SBO5-1618 1 08-SBO6-1216 I 96UlQQ0200 I 8su1n102nn 1 

I 
DE.pTu IN 
ASS’OCIATED DUPLICATE: I I I I I I ..- I -7 I 

I LUGA 1 UN: 08SBOl 
SAMPLE DATE: 03124196 
----.. ‘-TERVAL (FEET): 14-16 

[VALIDATION STATUS: -- 
INORGANICS (mglkg) 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

4630 13600 3560 8690 5200 2690 .J 1 
0.4 B 0.24 UL 

15800 J 
0.25 UL 0.24 UL 0.24 UL 0.60 UR 

1.2 B 0.36 L 
0.69 UR 

7.9 B 0.19 UL 0.28 L 0.86 B 
12.7 22.0 

5.8 
4.8 B 30.0 4.0 3.2 K 

0.86 B 1.0 L 
55.5 

2.5 0.46 L 0.13 UL 0.01 u 
1.4 B 0.50 u 

0.12 B 
0.76 B 0.51 u I 0.49 u 0.04 UL 

39.1 B 
I 

58.2 B 
0.95 U 

101 L 93.0 79.6 Ridnn .I I ,a” I 1 CHROMIUM I _._ 11.9 

COBALT 

I -. .-- ” 12.3 ‘-UT Y 7.1 13.7 5.7 
77.6 

14.5 29.3 
25.0 

7.0 11.5 8.7 48.7 
42.9 

5.6 
16.3 B 36.8 16.8 14.1 07 

1.1 U 1.1 u II II 11 II i-l,,4 II 
COPPER 45.7 
CYANIDE 1.2 u 
IRON 19200 J 36500 J 10600- J 
LEAD 5.1 J 4.5 J 9.3 J 
MAGNESIUM 880 2600 237 
MANGANESE 958 1440 J 32( 
MERCURY 0.55 0.10 B 
NICKEL 8.4 
POTASSIUM 630 
SELENIUM 0.32 UL 0.31 UL 1 0.3; -uL 
SILVER 0.08 UJ 0.08 U 
SODIUM 

I 0.08 UJ 
17.5 u 83.2 1711 II 

“.I7 v 0.;;’ u 
16800 22100 
1.4 J 11.2 K 

Q7finn IUZP -.--v 

1 

I ir”” 

559 J 460 J 433 
B 

I 141 
0.34 0.12 B 0.08 B Q.-w, 111 I 

19.8 2.8 52.7 4.20 YYC. 1920 130 I 
17nn win ..-_ ““I 

0.31 UL 0.30 UL 
0.08 U 0.08 u 

7R (1 9” c 
1 

YY.” 
THALLIUM I 

L-r.” 
0.28 U I 

0V.P L 
0.26’ U 0.27 . ..- UL - 

LO.4 u 
0.28 U 0.28 U 1.2 B 1.8 B 

14.0 28.8 16.9 
71.5 

5.7 34.5 
39.7 J 60.2 10.3 22.4 24.5 

370 u 370 u z-- - v-v - 
370 u 370 u 360 U I 350 u . 
370 u 

1 
370 u yu-l II 72n II I 
g7n II 



TABLE M-2 

SITE 8 
NSWC WHITE OAK 

SiLVER SPRiNG, MARYWND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE2 OF 10 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
ASSOCIATED DUPLICATE: 

00-SBOi-1416 08-SB02-1618 
08SBOl 08SBO2 
03124196 03/23/95 

14-16 16.18 

08-SBO&1112 OS-SBO6.1618 OS-58061216 
OilSBO4 08SBO5 08SBO6 
03/24/95 03123195 03123t95 

11-12 16-18 12-16 

VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
2,6-DINITROTOLUENE 380 U 370 u 370 u 370 u 360 U 
2-CHLORONAPHTHALENE 380 U 370 u 370 u 370 u 360 U 
2-CHLOROPHENOL 380 u 370 u 370 u 370 u 360 U 
2-METHYLNAP”” ‘* ’ =&IC aen II 178-l I, 17n II ?7tl II 360 U 
2-METHYLPHtnm I JO” ” .I,” ” , “I”” I “I” Y 360 U 
P-NITROANILINE 960 U 920 u 930 u 920 u 900 u 
P-NITROPHENOL 380 u 370 u 370 u 370 u 360 U 
3.3’-DICHLOROBENZIDINE 360 u 370 u 370 u 370 u 360 U 
3-NITROAK” ‘h’c act-l II owl II cm ii 920 u 900 u 

4.6-DINITR~-mwc , n r L~“CIYL 920 u 900 u 
4.BROMOPHENYL PHEN”’ s-T ?,fl II 160 U 
4-CHLORO-3-METHYLPHcNuL JO” ” 0,” ” 48” ” “I” ” J60 U 
4CHLOROANILINE 380 u 370 u 370 u 370 u 360 U 
4-CHLOROPHENYL PHENYL ETHER 380 u 370 u 370 u 370 u 360 U 
4-METHYLPHEN-’ ?Il,n “L II Y”” v 77rl II “I” Y 9711 II “S” - 370 u 360 U 
4-NITROANILI”’ ni 960 U 920 u 930 u I 920 u 900 u 
4-NITROPHEhui ‘-\ 960 U 920 u 930 u I a9n II “a” ” - t 900 u 

w ACENAPHTHENt n”l\ II 30” u I-m 11 .I,” ” Trill Ii .J,” ” ?,I? II “I” ” I 360 U 
ACENAPHTHYLENE 380 u 370 u 370 u 370 ‘U 360 U 
ANTHRACENE 380 U 370 u 370 u 370 u 360 U 
BENZO(A)ANTHRACENE 380 u 370 u 370 u 370 u 360 U 
BENZO(A)PYRENE 380 u 370 u 370 u 370 u 360 U 
BENZO(B)FLUORf ‘“’ Ir-lr ,N I “83°C I 

-IoIl II @a” ” I 77” II “I” ” I 77fl II V-Y ” I 370 u 360 U 
BENZO(G,H.I)PERYL~N -” -* IE 380 U I 370 u I 370 u ,711 ,I “I” ” I wxl I’ “Y” J 

CL IC BENZO(K)FLUORANTHtNt I -+-. II JO” I 370 u 370 u I 370 u 1 360 l' 
c 380 IU I 370 u 370 u 370 il I 360 U 

BlS(2-CHLOROETHYL)ETHER 380 I u 370 u 370 u 370 u 360 U 
BlS(2-ETHYLHEXYL)PHTHAlATE . a, 380 v I ‘)-?rl I, 0,” ” IT” I, JI” ” *7* II .?I” ” I Irn I. OUUJ 
BUTYLBENZYL PHTHAIATE 380 u 370 u 370 u 370 u 360 U 
CARBPZOLE 380 u 370 u 370 u 370 u 360 U 
CHRYSI-‘” I 

*en II JO” ” I 
77l-l II “I” v ‘178-t II “I” ” 370 u 360 U 

DI-N-BU I YL t’fi I HALA I t .wli -? u 370 u 370 u I ?-m I# “I” ” I Ql-m I’ ““Y J 
DI-N-OCTYL PHTHALATE 380 IU I 370 u 370 u I 370 u I 360 U 
DlBENZO(A,H)ANTHRACENE . II 380 v I 

9-Jf-i I I J,” ” I e-n II .a,” ” I 1-r,-+ II JI” ” cam I* U”” J 
DIBENZOFURAN 380 u 370 u 370 u I 370 u 360 U 

11-n.1.1. 1.-c 
I 

Inn II 
QO” ” 

I 
I 

1-m II I 
V,” ” 

17&-l ,I 
“I” ” I 

?7ll II V.” w 360 U -~ - 
-~ _ PHTHAIATE 380 u I 370 u 370 u ~ 1 370 u 360 U _ ‘%““,+I 

VALIDATED VALIDATED 
350 u, 410 u 
350 u 410 u 
350 u 410 u 
350 .u 410 u 
350 u 410 u 
850 u 980 u 
350 u 410 u 
350 u 410 u 
acn II clan II 

‘J3” ” 4,” ” 
350 u 410 u 
350 u 410 u 
350 u 410 u 
35n II 410 u 

VU” ” I 7.” ” 

350 u I 410 u 
350 u 410 u 

.- - 



TABLE M-2 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE3OFlO 

SAMPLE I.D.: 
LOCATION: 

SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
ASSOCIATED DUPLICATE: 

VALIDATION STATUS: 
FLUORANTHENE 
FLUORENE 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE _ 

1 INDENO(l,Z,J-CD)PYRENE 
mlSOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

1 08-SEOI-1416 1 66-SB62-1616 1 08-SBO4-1112 

I I I 

1 08.SBO6-1618 I 08-SBO6-1216 I ds111969296 -. --__ .-._ ___._ 
08SBOl 

8SUlOlO200 
08SBO2 088604 08SBO6 8SB !I00 

03124196 
8SBlOl 

03/23/96 03124196 I 03123196 I 01104199 0 
14-l6 

I ~1104/99 
16-18 II-12 16-18 12.16 l-l.6 24 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
360 u 

ViLlDATEO 
370 u 370 LJ -._ - 27n 11 ?rn I I 

I V.” w 
I ““V ” 

38C IU I I 
350 u 410 u 

370 u 27n 11 -.- - I 37n II I ?Ci-l II VS” ” U”” ” 350 u 380 u 410 u 370 u 370 u 
370 u 360 U 350 u 300 u 410 u 

370 u 370 u 370 u 360 U 350 u 380 u 410 u 
370 u 370 u 370 u 360 U 350 u 

380 
u 

370 u 
410 u 

370 u 3711 II 7fin 11 wul u ain 11 i -.- - 
U 

I ““1 1 
380 370 

I YY” _ ..- - 
u 370 u 370 u 360 U ?=fi u I Aln II I 

U 370 u 370 u 370 u 360 U I 
U 370 u 370 u 370 u 360 U 

JU 370 u 37n ii I 97n II Qrn II 

360 
380 
381 - 
380 U I Go u 

I 
I 

380 ” 97n II 
960 
380 
380 
38( 

-.- 
370 
n__ 

I “,Y ” I .J”” ” 

U 370 u ! 360 U II 1 . ..-^ . . n 

J.8” - ..” ” 

350 u 410 u 
350 u 410 u 
350 u 410 u 
350 u 410 u 
350 u 410 u 
850 u 960 U 
350 u 410 u 

I 350 u 410 u 
am .I 1. dltl II 

” .lC” ” .J(” ” JIU u 360 u 
U 920 u 930 u 920 u 900 u 
U 370 u 370 u 370 u 360 U . 

IU 370 IJ. 
I 

370 u 370 u 360 U . 
IU 370 u 370 u 370 u 360 U I ail" - I 7," " I 

q I 12 u 11 u 11 u 11 u 11 u 11 ” I I 
U 11 u 11 u 11 u 11 u II 
U 11 u 11 u 11 II +1 II 

12 u 11 u ;; 
12 u 11 u 11 u 11 u 11 u 

i (TOTAL) 
11 

12 u II u 11 u 11 u 
1,2-DICHLOROPROPANE 

11 u 11 
12 u 11 u 11 u II u 

2-BUTANONE 
11 u II 

12 u 11 u 11 u 11 u 11 u 
‘4ONE 

11 
17 II 11 II I 14 If 

I 12 u I 
0 



TABLE M-2 

SITE 6 
NSWC’WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE4OF 10 

SAMPLE I.D.: 06.SBOI-1416 06-SBO2.1618 08-SBO4-1112 06-SBO6-1618 08.SBO6-1216 8SU1000200 8SU1010200 
LOCATION: 06SBOl 06SBO2 08SBO4 08SB85 085806 8SBlOO 8SBlOl 
SAMPLE DATE: 03124195 03/23/95 03124185 03123195 03123195 01104/99 01104i99 
DEPTH INTERVAL (FEET): 14-16 16.18 II-12 16-18 12-16 l-1.5 24 

1 
-.. ---..--. .- 
MFTHYl ENE CHLORIDE I 12 u I 38 

F 12 u 11 u I I’ 

ASSOCIATED DUPLICATE: 
VALIDATION STATUS: I VALIDATED I VALIDATED I VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

CHLOROETHANL I ii i 
I u 11 u 11 u 11 u 12 u 

CHLOROFORM I I 11 u I 11 u 11 u 11 u 11 u 12 u 
’ (3-fl I?R~~MFTUANF 17 II Ii u 11 u 11 u 11 u 11 u 12 u 

CICJ-r..l-LJIW II ” I, Y 
ii ; 

12 u 
ETHYLBENZIZN~ I IL ” I II ” I II ” 11 u 11 u 12 u 

11 u 48 56 11 u 12 u ._I_. . . . - 
STYR.EN, 11 u 11 u 11 u 12 u I .- - 1U 

I TFTPAf!Ul nRf-hCTUFNF I 17 II I 11 u I 11 u I 11 u I II u 11 u 12 u 
11 u 12 u 

;; ;; 
I ” 

;; u I 12 u 
I ;; 6 12 u 

1U I 11 u 11 u I 11 u 12 up- .: 

,L,.Y.Y.,-Y,.YLr,,L..- 

TOLUENE 
TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOTAL 

PESTlClOESlPCBs (uglkg) 
4,4’-DDD 

4$-DDE 
4,4’-DDT 
ALDRIN 

ALPHA-BHC 
ALPHA-CHLORDANE 
ARCX-!l OR-~Olfi 

.- - ‘ 

12 u 11 u 11 u 11 u I 11 u 1 
12 u 11 u 11 u 44 II 44 II 11 II 

2J 11 u 6J 
12 u II u 1 
12 u 11 u 11 u I 11 u I 11 u I II u I 12u 1. 

N/A N/A N/A N/A N/A . 3.5 u 0.14 B 
N/A N/A N/A N/A N/A 0928 R 0.075 R 
N/A N/A N/A N/A N/A 3.5 u 4.1 u 
N/A N/A N/A N/A N/A 0.082 R 0.12 B 
N/A N/A N/A NIA N/A 1.8U * 2.0 u 
N/A N/A N/A N/A N/A 1.8 u 2.0 u 
N/A N/A N/A N/A N/A _ 35 u 41 u 
N/A N/A 

. . .__-_. .- .- 
AROCLOR-1221 N/A N/A N/A 70 u 82U 
pnnrt c-IR-I 717 I N/A 1 ’ N/A * N/A N/A N/A 35 u 41 u 

N/A N/A N/A NIA 3.5 u 41 u rw \ 
AR,, N/A N/A N/A 35 u 41 u 
AR”’ 35 u 41 u 

I .I .““L”. . I W”.. I 

AQOCLOR-1242 N/i I 
“SLOR-1248 N/A N/A I 
vc;LOR-1254 N/A N/A N/A N/A N/A 
OCLOR-1260 N/A N/A N/A N/A N/A I 15 J 

,,TA-BHC N/A N/A N/A N/A N/A 1.8 U I 
nFI TAJll+C N/A N/A 

N/A N/A \I,. 
I-b.,. Y. 

DIELDP’” 
ENDOS. 
ENDOSl 
ENDOSL 
ENDRIF’ 
ENDRII. . ._I. 
FE’ ‘U UFTC 

. . - J 
2.0 u 

N/A N/A N/A 1.8 U 2.0 u 
N/A N/A N/A 0.19 B 4.1 u 
N/A N/A N/A 0.024 R 2.0 u 

N/A N/A NIA N/A 3.5 u 4.1 u 
R I 2-c-l -. N/A 

J Al mEHYDE 
N/A N/A N/A N/A N/A . 3.5 u I 
N/A N/A N/A NIA N/A 3.5U -I- 

E 
. ,.,.3NE N/A N/A 
r-&HC (LINDANE) N/A N/A ,, N/A I N/A ., - ,.-.d 

. . . - 
4.1 u 

I NIA I N/A I N/A I 3.5 u I 4’ 
N/A .I 1.8 U ; 

‘*.SAd ..“,.i 

I Al II I 



TABLE M-2 t :< ::-. 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND’ 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 5 OF 10 

LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
ASSOCIATED DUPLICATE: 

08-SBOl-1416 OS-SB02.1616 OS-SBO4-1112 
08SBOl 

08-SBOS-1618 
08SBO2 

OS-SBOS-1218 8SU1000200 
08SBO4 

8SU1010200 
03/24/96 08SBO6 08SBO6 

03123/96 
8SBlW --.-. .-- 8SBlOl 

23196 14-16 03/23/96 16-18 OllO4199 O~lOU99 I VWWVS 0311 
11-12 I 16-18 1 12-16 I l-l.6 1 24 I 

VALIDATION STATUS: 
4-CHLORDANE 

, .mLIYHtcY , YALlUA I e 

PTACHLOR 
I N/A I 

ID 
N/A 

VALIDATED 
N 

VALIDATED 
“C I . . . . .,,a 0.037 R 

I lY,/t I I L.,_ NIA I MIA I 2.0 u LllA I &.,,A nncn n ^*^^ 7 

I \,A, ,nrrcn I *,.a .,.1-C D VALIDATED VALIDATED VALIDATE 
-IA N/A N/A 

HEPTACHLOR EPOXIDE 
I .I,, I l.lr\ ,.I#7 “.“O” n 0.13 K 

METHOXYCHLOR 
N/A N/A N/A N/A 

I TOXAPHFh 
N/A 

N/A 1.8 U 2.0 IJ 
JE 

N/A N/A NtA &,,A &I,* . ! N/A 0.67 J . ..* . . . 0.36 J -. - . .-. 
EXPLOSIVES @g/kg) 

1 1,3.5-TRINITROBENZENE 
ITROBENZENE 

I -?Y.L “J I 4U.L “.I 

~~ITROTOLUENF 
1 37.21 UJ 1 37.21 UJ 
I I- 

I I.,r\ I ,*,P! 1 N/A I N/A I N/A I 180 U I 200 u J 

2u 40.2 U N/A NIA 
!l u 37.21 U NIA N/A V”.“” l” 59 u 

51.57 UJ 51.57 
35.59 u 

UJ 
N/A 

51.57 UJ I 
N/A 

-...i7 U 
UJ 47.65 UJ 

51.57 u N/A 
47.65 UJ I I A7M II 

N/A 

46.67 UJ 
, 

Ali 67 Il.1 47.65 IJ N/A AP C-7 I, I I N/A .I i7 U N/A N/A 

I 
‘5 u I N/A N/A 

‘5 II 87.25 IJ NtA I I “MA 70.49. UJ 
NITROBEN7FNF 

1 70. 
I 

I I , 50.9 UJ , 50.9 UJ 50.9 
I 

UJ 
I I I 1 I 5 4wlCF III .C’)PC III 4-11.. . . . .- 

?AMETERS 
, I”&.“” vu , *uL.“J “J 1 101.03 “J 1 162.65 U Nt A I N/A 

SOLUBLE SULFIDE 
I 

I I . .._ 
AY 1TOTALb 

‘A m I N/A I N/A I zn II I . I., 

\ N/A N/A N/A I N/A i’ .;,A. I Y” ” 
CI . I 

N/A \ N/A NI. I 
Y” L 

‘A 
N/A 

N/A I N/A ._.. . I 
MIA I I I 4n II 1” ” I 

WA ^ . . 



TABLE M-Z 

SITE 8 
NSWCWHITEOAK 

SiLVER SPRING, MARYMND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE S0lL 

PAGE 6 OF 10 

SAMPLE I.D.: 
LOCATION: SAMPLE DATE: 
DEPTH INTERVAL (FEET): 

ASSOCIATED DUPLICATE: 
VALIDATION STATUS: 

8SU1020200 8SUlO30200 8SU1030200-D 8SUlO40200 8SUiO50260 
8SB102 8SBlb3 8SBlO3 8SB104 6SB106 
OllO4l99 01/04/99 01104l99 01104/99 01104199 

24 2-4 24 2-4 24 
8SU1030200-D 8SU1030200 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

INORGANICS (mglkg) ALUMINUM 
ANTIMONY 

ARSENIC 
BARIUM BERYLLIUM 

CADMI 
^.. ^., 

16600 J 9910 J 17900 J 15800 J 13600 J 
0.69 UR 0.67 UR 0.67 UR 0.67 UR 0.68 UR 

cc 17 E( Ar, 45 3.3 B 
35.5 I &Y.-r I “I.” I --.- I 

ninn I no1 Ll I 0.01 u I 0.01 u 1 0.01 u 
I I l-In5 u 

“..” 1 -.-. - 

IUM 0.05 u 0.05 u 0.05 u 0.05 u -._- - 
C;ALC;IUM 403 J 205 J 218 J 178 J 242 J 
CHROMIUM 25.0 15.1 23.5 22.4 17.0 
COBALT 2.3 3.3 4.1 3.5 4.7 

aPER 9.3 6.6 9.4 9.7 8.2 
CYANIDE 0.17 u 0.16 U 0.16 U 0.16 U 0.16 U 

IRON 22500 16500 21200 23500 19700 -- ._ I 10.4 K 6.3 K 10.3 K 9.9 K 
n I 472 ,413 701 968 I I *nr 74 R at 0 74.3 82.0 

LEAD I I Y.3 K 

MAGNESIUI’ 1060 

MANGANESt I TV.” I m 7.” I - ..- I 

MERCURY 0.06 L f 0.06 UL 0.09 L 1 0.06 ~JL 1 0.06 Ui 
I - A1 i cv I Et-9 I 74 

NICKEI 
~~ 
L I 4.3 9.1 

I .T 
.s... I. 1 529 366 6% s";; 520 

' 0.69 UL 0.89 B 0.67 UL 1.0 B 0.68 UL I 
SILVER 0.17 u 0.17 u 0.17 u 0.17 u 0.17 u 
SODIUM 20.5 u 19.6 U 19.9 u 19.6 U 30.8 
THALLIUM 1.5 B 1.9 B 1.4 B 1.6 B 1.4 u 
VANADIUM 30.5 47.6 29.3 41.7 38.9 

11 c 71 n 7llR I 21.7 L I .” , 
4on u I 

--.- I I 

390 u I 400 u I LCNC 7.” . I 390 u .-- - 
wtl\(E 410 u 390 u 400 u 390 u 400 u 
'IZENE 410 u 390 u 400 u 390 u 400 u 

Al,” II !wn LJ 400 u I ..- - 

I 410 u 390 u 400 u ? 
950 u 960 U 5”” .M I ,--- - 

II -0 u 400 u 390 u I 400 u 
1 II Ann II 390 U 

1”. 
39L ” 

390 u 
950 u 
390 U E 

.-- - 
400 u Ez 960 u 
400 u 



TABLE M-2 

SITE 0 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE7OFlO 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH 

I 
INTERVAL (FEET): 

ASSOCIA TED DUPLICATE: 
a.. --_-..- 

8SUlO20200 
8SBlO2 

8SUlO30~00 9SU1030200-D 8SUlO40200 8SUlO50200 
8SB103 8SBlO3 8SBlO4 

01/04/99 
9SBlOS 

0~104l99 01104/99 01104/99 
2-4 

01/04/99 
2-4 24 2-4 2-4 

0SU1030200-D 8SU1030200 

. 

CHLOROPHENOL 
-METHYLNAPHTHALENE 

LlNk 

IL 410 u 
990 u 
990 u 

t ACENAPHTHYLENE 
410 u 
“,I-! II 

4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENC’ 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 

I I 
I 410 u 1 390 u ANTHENE I 400 u 390 

410 u 
u 4 

R9l-l II 

--- - I - 400 u mn II 
. . ..--..- I 410 u 390 u .N-BUTYL PHTHALATE 400 u 390 u 

410 u 
41 

-N-OCTYL PHTHALATE 
390 u 

I 
I 400 u 390 u 410 u 4( 

*l-In ‘I 
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TABLE M-2 

SITE 8 
NSWC WHITE OAK 

SILVER SF’RING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 80F 10 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE’: 

Inmmu IN-!-ERVAL (FEET): 
‘ED DUPLICATE: 

8SU1020200 8SU1030200 8SUl030200-D 8SUlO40200 8SU1050200 
858102 BSBlO3 8SBlO3 0smo4 8SB105 
01104199 01104/99 01l04/99 01104/99 01104/99 

- _ -. -1 2-4 

I 
24 

I 
z-4 

8SUlO30200-D I 
L-4 L+ 

asulo30200 

VOLATILES @g/kg) 
I 4 4 4 TC)Il-Lit ADnETLlIUc I 12 u I 12 u I 12 u I 12 u I 

I ..- - ___ - 

I A4l-l II I 390 Cl I 400 u I 

VALIDATED 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
980 U 
400 u 
400 u 
400 u 

121 
,,,,I-II\IVIIL”I.“L...-..- 

A - ----_ .̂ . . ^--F-.-I *...r 1 ,1,&Z- I k I KAWlLUKUt I IIHNC 

1 ,1,2-TRICHLOROETHANE 
I 1.1~~ICHLOROtTHANt 

I 
I 

12 u I 12 u 12 u 12 u 12 u 

I 49 II #L,U I 
43 II u IL Y 12 u. 12 u 12 

I 
4-l II IL ” I ,D ,I IL ” 12 u 12 u 12 u 
.- -^ . . a.. II .‘) II 49 II 

1zu IL " IL " 

12 u 12 u 12 u .L Y .- - 
12 u 12 u 12 u 12 u 12 u 

u 
1 2-HEXANONE I 12 49 u II 12 49 u II 12 u 12 u 

12 
12 u 12u 12 u 
*e. ,I. .n ,I, 43 II1 

l,l-DICHLOROETi%tiE 
1,2-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
1 ,P-DICHLOROPROPANE 
2-BUTANONE -..- 

12 u 1z u 1LU. 1 IL " I IL " 

12 u 12 u 12 u 12 u 12 ~^ u . . I 12 In u II I 12 ..I 
u 
II 

19 II 17 II 

4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 

IL ” IL ” 
12 UJ 12 u 1L UJ I IL “J I IL ".J 

12 u 12 UJ _^ 8. 
12 u I 

an ,I 1‘ u I 
,-a,. 1L ” 

DK”lvl”MC I “tw” CARBON DISULF 12 u 12 u 
CARBON TETRA~-I~J~I~~ 12 u 12 u 

CHLOROBENZENE I IL ” IL ” I 12 u I 12 u 12 u 
CHLORODIBROMOMETHANE 12 u 12 u I 12 u 12 u 12 u 

M.N’ ..c 



TABLE M-2 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGEQOFIO 

SAMPLE I.D.: 
I ~#...n.*-.. 1 *su1020200 1 9S”1636206 1 6SUl030200-D 1 8S”l646266 1 8SUlnsnynn 1 

I 
LVCIA I I”lc 
n - ‘1PLE DATE: 

I-” INTERVAL (FEET): 
tTED DUPLICATE: 
vF..m em..-*.,. 

JAM 

DEP,,, 8, 
ASSOCU 
VALIDAltvrc J I A I us; 

CHLOROETHANE 

858102 8SBiO3 
--- ------- 

8SB103 8SBlO4 
01/04/99 01104/99 

8SBlO5 
01104199 

24 
01104/99 

24 
01104/99 

24 2-4 
8SU1030200-D 

24 

1 VALIDATED 1 
8SU1030200 

I 17 II I 
VALIDATED 1 VALIDATED ] VALIDATED 43 ,I I 49 I, I 

1 VALIDATED 
.n II I _^ . . 

CHLOROFORM 
I 

;; ii 
1 EL ” II ” II ” 12 u 

CHLOROMETHANE 12 u 12 u 
12 

12 
u 

u 
12 u 

0.4 B 
CIS-1,3-DICHLOROPROPENE 12 u 
ETHYLBENZENE 

12 
12 

u 
u 

12 u 
12 u 

12 u 
12 u 

12 u 12 
12 u 

u 
METHYLENE CHLORIDE 12 u 33 B 12 u 
STYRENE 55 

12 u 
19 B 19 0 42 0 

12 
TRANS-1,3-DICHLOROPROPENE 

u 12 u 12 u 
12 u 

12 u 12 Ll 
TRICHLOROETHENE 12u 12 u 

12 
VINYL CHLORIDE 

u 
12 u 

12 
12 

u 
u 

12 u 12 12 u u 17 II 12 u 
13 II (9 II .a II 

1 XYLENES, TOTAL 
- 

I 
I .- ” .- - 

12 u 
IL ” 

PESTICIDES&‘CBS (uglkg) 
12 u I 

I I IL ” 
12 u 12 u I 12 u 

4,4’-ODD 
4.4’-DDE 

0.10 0’ 1 @.I3 R ! 0.34 R I 0.12 El 
0.045 R 1 0.49 J 

0.061 R 
4,4’-DDT ! 0.68 J I 0.50 0 

4.1 u 3.9 U 
0.38 I3 

ALORIN 4.0 u 
0.048 R 

4.0 u 
0.056 R 

4.0 u 

ALPHA-BHC 0.19 R 
2.1 u 

0.051 R 
2.0 u 

0.064 B 

ALPHA-CHLORDANE 0.022 R 
1.6 J 

2.0 u 0.026 R 

AROCLOR-1016 
1.2 J 3.1 R 

41 u 
2.6 

39 u 
0.19 R 

-1 40 LJ I AROCLOR-1221 I-------v- 01 II 40 u -.A a. 4ou .x,. a. “L ” 

AROCLOR-1232 
IY u ou u 41 u 79 u 39 U 81 U 

AROCLOR-1242 40 u 
41 u 

40 u 
39 

40 
U 

u 
AROCLOR-1248 40 u 

41 u 
40 u 

39 
40 

U 
u 

AROCLOR-1254 40 u 
41 u 

40 u 
AROCLOR-1260 39 U 

40 u 
40 u 

41 u 
40 u 

RO II 40 u 
an II 3n I A_ a* A 

U 

,u 

I ii ; 0:;s; 
I L.” .J 

I 
9u u 

2.0 u 
I 2.0 u 2.0 u 

0.029 R 2.0 u 0.041 R. 
4.0 u 4.0 u 4.1 u 3.9 U 4.0 u 

2.1 u 2.0 u 2.0 u 
4.1 u 

2.0 u 
3.9 IJ 4.0 u 

4.1 u 
4.0 

I 
u 

3.9 U 4.0 u 
0.064 J 

4.0 u 
3.9 u 0.19 R 

.I, II 



TABLE M-2 

SITE 8 
NSWC WHITE OAK 

SILVER SPRING, MARYLAND 
SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOlL 

PAGE 10 OF 10 

SAMPLE I.D.: 
LOCATION: 
=AMPLE DATE: 

=a*” “-ERVAL (FEET): 
en n, ID, WATS. - A~~UblAI Lv I -- YVI .e.--. -. 

‘Ia’ ‘“ITION STATUS: 
nJA-CHLORDANE 
‘TACHLOR 
‘TACHLOR EPOXIOE 
-HOXYCHLOR 
,..s..C.IC 

p.ATOXArlltNt 

EXPLOSIVES I @ kg) -. .-w. .- 
.OBtNLtNt 

IENZENE 
---. . .-. .- 

gglln7n7nn I nsuin3o2oo I 8SUlO30200-D I 8SUlO40200 I 8SUlO50200 -” .------ __-._- _-_. 
8SB102 8SBlO3 8SBlO3 8SBlO4 8SBlO5 

I 01104199 24 01104/99 24 01104199 24 01104/99 24 01104l99 24 
8SUlO30200-0 8SUiO30200 

VALlDATEri VALIDATED VALIDATED VALIDATED 1 VALIDATED 
0.037 R 2.0 u 2.0 u 0.067 0 1 2.0 u 
0.061 R 2.0 u 2.0 u 2.0 u 1 0.11 R 
nnrn R 0 OR2 R 0.094 R 0.16 R I 2.0 u 
“.” .- . , - _ - - 

0.18 R 1 20 u I 20 u I 20 u I 20 u 

I 210 u I 200 u 200 u ‘21 oou I 200’ u 

I N/A I N/A I- N/A I N/A I N/A 

I *,,,t I”,,7 I 
hl,A I.,rl I NIA . . . . , I N/A N/A 

N/A I NIA I N/A I N/A 1’ N/A 
.‘I* &,I& MlA N/A I N/A I l”,Y ,“,,.I I.,#7 ,.., . I 

(IA I NIA 1 
I K” I “LUCNC I *.,, . I ..,. . I 
TROTOLUENE N/A I N/A I N/i I P 

I kIltI NIA N/A N/A I N/A 
N/A I 

tu I ULUtNr I ,.a- I m.,, . I . . 

N/A I N/A I N/A I N/A I I 
I ?.,,A bl,Zt NIA N/A N/A I 1 I-NITROTQLUENE I I.Lrl I ,.Irl I .I.,. I . . . . 

4-AMINO-2,6-DINITRUTOLUtNt I N/A I N/A I N/A I N/A . 1 N/A 
I .r.,r I .,,A .“,a. .,,A l”,,. WA I.,,7 N/A I ,.,.. , N/A I 

I I KU I ULUKNC I ..,, . I .-... I 

1 HMX N/A 1 NIA I ii I N/A I NIA . . . . 
. ..--^^-. .a-..- I WA I NIA NIA N/A N/A 1 

cNLtNt I ,.,r\ I 1-r,. I . . . . . I 

R N/A N/A I N/A I iWA I I hll.3 I hl,A NlA N/A I ,.,r# I I.,_ 1 ..r,. 1 . . . . 
N/A . 3 N/A 

. . I cn II I LIIA I MIA I N/A I 50 u I mgrrg 
mglkg 
--11 mycL 

mglkg 
mglkg 

mglkg 
mglkg 

I 3” ” I I”,,7 I ,.I_ f ,.., . I 

35L, I N/A NIP I -MIA I 
I in II I N/A I NII .” w I . . . . . 1 . ..I I I .I,\ I 

n9r; Ill I “.L” “- , NIA 1.1, I I I N/A . . . . . I N/A I 0.24 ;L 
4 4 I.8 I NlA O.! 38 ,.I,7 I NlA ,... . I N/A . . I 
5 N/A N/A N/A 4.9 

N/A N/A N/A N/A N/A 
1300 N/A N/A N/A 700 

1tN VtMnNlJ 

IRON 
HEXAVALENT CHROMIUM 
PH 
TOTAL KJELOAHL NITROGEN 
TOTAL ORGAAIC CARBON 



White Oak 
Site 8 

Wilcoxon Rank-Sum Comparisons to Background 

Rank Sum Critical Rank Sum 
SITE8 (Wrsl Wrs BACK U Metal 

ALUMINUM 
ANTIMONY 
ARSENIC 
RARII llil 

I I 
z Valid N Valid N Site 8 above 

p-level adiusted D-level SITE8 BACK Backaraund? 
' 664 892 714 136 -3.461 0.001 -3.461 0.001 32 20 No 

853.5 849 472.5 263 0.916 0.359 0.917 0.359 31 20 Yes 
668.5 892 709:5 141 -3.376 0.001 -3.376 0.001 32 20 No 

77c QO’) cm ‘IA0 4 13CA n 176! -1 am n 17~ a’) %-I hl, 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM THALLIUM 

VANADIUM 
ZINC 

903 
856 

974.5 
690 
811 
867 

752.5 
644.5 
739. 

910.5 
975 
749 
710 
792 
573 
801' 796 

692 
782.5 

849 
892 
892 
892 
892 

892 
892 
892 
892 
892 
892 
892 
892 
849 
892 849 

892 
892 

423 
522 

403.5 
688 
567 

625.5 
733.5 
639 

467.5 
403 
629 
668 
586 
753 
577 530 

686 
595.5 

213 
312 
194 
162 
283 

225 
117 
211 
258 
193 
221 
182 
264 
77 

273 300 

164 
255 

1.871 
0.150 
2.379 
-2.972 
-0.696 

-I..796 
-3.828 
-2.050 
1.176 
2.389 
-1.862 
-2.596 
-1.053 
-4.495 
-0.884 -0.193 

-2.934 
-1.232 

0.061 1.883 0.060 31 20 Yes 
0.880 0.151 0.880 32 20 No 
0.017 2.379 0.017 32 20 Yes 
0.003 -2.972 0.003 32 20 No 
0.486 -0.696 

0.721 32 20 No 
0.072 -1.796 0.072 32 20 No 
0.000 -3.828 I 0.000 1 32 1 20 Nil 

I n nrn v.v*v I n nrn -L.UW 0.040 1 32 20 No 1 
0.240 I.176 0.240 32 20 Yes 
0,017 2.400 0.016 32 20 Yes 

1 0.063 -1.862 0.063 32 20 NO 
I 0.009 -2.596 0.009 32 20 Nn 

".LYL I I.VCI-7 , V.LJL 
0.000 1 

I 
1 0.000 i; 

I 
-4.572 I I ;; I 

IYU 
-_ I Nfl . .- I 

0.3 177 1 -0.884 1 0.977 iii; I 37 3; I 711 ;;, I I NIT I ." I 0.847 
-0.193 No 

0.003 -2.934 0.003 32 20 No 
0.218 -1.232 0.218 32 20 No 



White Oak 
Site 8 

Dissolved Inorganic - COPC 
Wilcoxon Rank-Sum Comaprisons of Upgradient to Downgradient Data 

RankSum RankSum z Valid N Valid N DOWNGRADIENT ABOVE’ 
METAL DOWN UP U Z p-level adjusted p-level DOWN UP UPGRADIENT 

ALUMINUM, FLITERED 27.0 51.0 6 -1.922 0.055 -1.922 0.055 6 6 NO 
IRON, FILTERED 40.5 37.5 17 0.240 0.810 0.241 0.810 6 6 NO 
THALLtUM, FILTERED 27.0 51.0 6 -1.922 0.055 ~2.138 0.033 6 6 NO ‘.. 



APPENDIX B 
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TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - POST-REMOVAL SURFACE/SUBSURFACE SOIL 
SITE 5 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 4 

Scenario Timeframe: Current/Future 

Risk-Based Rationale for 
Location of Concantration 

Minimum Minimum Maximum Maximum Units Maximum 
Detection Range of 

Used for 
Background Residential PCOC PCOC Contaminant 

CAS Number Chemical 
Concentration Qualifier Concentration(l) Qualifier Deletion or 

Concentration 
Frequency Nondetects(2) 

Screening(S) 
Value(4) Screening Flag 

Level(S) Selection(G) 67-64-l Acetone 0.00525 J 0.16 J wh 8SS1030100 3/30 0.011 -0.013 0.16 NA 780 N NO BSL 

75-09-Z Methylene Chloride 0.00245 J 0.105 w/kg DP-08-8R 12129 0.003 - 0.042 0.105 NA 85 C NO BSL 

108-88-3 Toklelle 0.001 J 0.004 J @kg 8SS1030100 3130 0.005 -0.013 , 0.004 NA 1600 N NO BSL 

79-01-6 Trichloroethene 0.002 J 0.006 J w/kg 08-5004-1112 2129 0.005 - 0.064 0.006 NA 58 C No BSL 

117-81-7 Bis(Z-Ethylhexyl)phthalate 0.0425 J 0.237 J v/kg DP-08-4R 7129 0.35 -0.44 0.237 NA 46 c NO BSL 

84-74-2 Di-n-butyl phthalate 0.17 J 0.484 w&I DP-08-13RR 2129 0.35 -0.44 0.484 NA 780 N NO BSL 

206-44-o Fluoranthene, 0.072 J 0.072 J mgh 8SSlOOOlOO 1129 0.35 -0.44 0.072 NA 310 N NO BSL.FREQ 

129-00-O Pyrene 0.07 J 0.07 J w/kg 8SSlOOOlOO 1129 0 35 -0.44 0.07 NA 230 N NO BSL.FREQ 

72-54-8 4/l'-DDD 0.013 0.013 @kg 8SS1010100 118 0.0001 - 0.42 0.013 NA 2.7 C NO BSL 

72-55-9 4.4'-DDE 0.00049 J 0.00068 J mgikg 8SU1030200-D l/6 0.00038 -0.42 0.00068 NA 1.9 C No BSL 

5103-71-g alpha-Chlordane 0.0007 J 0.0026 m/kg 8SU1040200 8/11 0.0018 - 0.002 0.0026 NA 1.8(7) C No BSL -'_ 

@kg 8SS1000100 6111 0.039 - 4.2 C Yes ASL "1. 

60-57-I Dieldrin 0.0066 J 0.0066 J wh 8SSlOOOlOO l/12 0.00019 -0.42 0.0066 NA 0.04 C NO BSL , 

72-20-S Endrin 0.00005 J 0.00063 J w/kg 8551000100 301 00035-0.42 '0.00063 NA 2.3 N NO BSL 

72-43-5 Methoxychlor 0.00036 J 0.00067 J Wkg 8SU1000200 2111 0.018 - 2.1 0.00067 NA 39 N NO BSL 

319-85-7 beta-BHC 0.00016 J 0.00016 J mglkg 8SU1030200-D l/9 0.0018 -0.21 0.00016 NA 0.35 c NO BSL 

N NO BKG 

N Yes ASL 

7440-38-Z Arsenic 0.28 L 8.1 w/kg 8SSlOlOlOO 16/30 0.19 - 7.9 8.1 NA I'-c NO BKG 

. 

,-. . ” 



TABLE 2.1 

OCCURRENCE, DISTRIEUTION. AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - POST-REMOVAL SURFACE/SUBSURFACE SOIL 
SITE 6 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SfLVER SPRING, MARYLAND 

PAGE 2 OF 4 

Scenario Timeframe: Currant/Future 

Minimum Minimum Maximum Maximum Units 
Location of Concentration Risk-Based Rationale for 

CAS Number Chemical Maximum Detection Range of 
Used fpr Background Residential PCOC PCOC Contaminant 

Concentration Qualifier Concentration(l) Qualifier 
Concentration Frequency Nondetects(2) 

Screening(3) Value(4) Screening Flag Deletion or 
Level(5) Selection(G) 

7440-39-3 Barium 2.47 235 w/kg DP-08-11 R 29/30 4.8 - 4.8 235 NA 550 N NO BKG 

7440-41-7 Beryllium 0.097 2.5 w/kg 08-5804-l 112 15/29 0.01 - 0.66 2.5 NA 16 NO BSL 

7440-43-g Cadmium 0.374 10 Wkg DP-08-8R II/30 0.04 1.4 IO NA UN NO BKG 

7440-70-Z Calcium 43.8 238000 J Wkg 8SS1000100 28/30 39.1 - 50.2 238000 NA NA NO NUT 

7440-47-3 Chromium 2.52 77.6 w/kg 8su1000200 30/30 ___ 77.6 NA LQfiN NO BKG 

18540-29-9 Hexavalent Chromium 0.62 1.1 w/kg 8SUlO20200 313 _-- 1.1 NA 23 N No BSL 
.,. 

7440-48-4 Cobalt 0.21 48.7 wlkg 8.Su1000200 24/30 0.11 -1.2 48.7 NA 470 N NO BSL. BKG 

7440-50-a copper 1.16 96.3 w/kg DP-08-1ORR 29130 16.3 - 16.3 96.3 NA 310 N NO BSL. BKG 

57-l 2-5 Cyanide 0.17 0.17 w/kg ass1040100 l/29 0.14 - 1.2 0.17 NA 160 N NO BSL. FREQ 

7439-89-6 Iron 1040 36500 J w&g 08.SBO2-1618 30/30 ___ 36500 NA - N NO BKG 

7439-92-l Lead 1.4 J 40.9 K w/kg 8551010100 30/30 40.9 NA 400(9) No BSL. BKG 

7439-95-4 

7440-02-o 

7440-09-7 

7782-49-2 

7440-23-5 

7440-28-O 

Magnesium 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

15.4 

0.134 

29.6 

0.271 

19.8 

0.567 

97600 

892 

1920 

8.4 

83.2 

0.567 

mg/kg 8su1000200 30/30 -_- 97600 NA NA No NUT, BKG 

w/kg 08.SBO2-1618 30/30 ___ 1440 NA 160(10) N Yes ASL 

w/kg 8sslololoo 18/30 0.046 - 0.34 5.1 NA 2.3(11) N Yes ASL 

mgRt 8SUlOOO200 26/30 0.108 -0.115 892 NA N NO BKG 

w/kg 08-SBOZ-1618 30130 _-- 1920 NA NA NO NUT, BKG 

Wkg 8551010100 1 o/30 0.219 - 1.3 8.4 NA 39 N NO BSL. BKG 

w/kg 08-.5602-1618 19130 17-111 83.2 NA NA NO NUT, BKG 

w/kg DP-08-IORR t/29 0.216 _ 1.9 0.567 NA N No BKG, FREQ 



TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - POST-REMOVAL SURFACE/SUBSURFACE SOIL 
SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 3 OF 4 

[Scenario Timeframe: Current/Future 1 
Medium: Soil 
Exposure Medium: Surface I Subsurface Soil 
Exposure Point: Entire Site 

Location of 
Detection 

CAS Number Chemical 
Minimum Minimum Maximum Maximum Units Range of 

Concenbation Qualifier Concentration(l) Qualifier 
Maximum 

Concentration 
Frequency Nondetects 

7440-62-Z Vanadium 5.7 47.0 mdkg 6su1020200 30/30 __- 

7440-66-6 Zinc 1.07 102 mdkg 8ss1020100 30/30 ___ 

Shaded cells indicate that the maximum concentration exceeds the specified criterion or constituent has been selected as a PCOC. 

Footnotes: 
1 Sample and duplicate are counted as two separate samples when determining the minimum and maxim&n 

detected concentrations. 
2 Values presented are sample-specific quantitation limits. 
3 The maximum detected concentration is used for screening purposes. 
4 To determine whether metal concentrations are within background levels, a comparison of site ConCentratiOns 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 
determined that a constituent concentration was not significanty different from background, that 
chemical was not selected as a PCOC. 

5 The risk-based soil COPC screening level for residential land use is presented. The value is based on a 
target hazard quotient of 0.1 for noncarcinogens (denoted with a “N” flag) or an incremental cancer 
risk of IE-6 for carcinogens (denoted with a “c” flag) (USEPA, Region Ill, September 2001). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening level and facility-wide background levels. 

7 alpha-Chordane as Chlordane. 
6 Chromium as hexavalent chromium. 
9 OSWER soil screening level for residential land use (USEPA, July 1994) 
10 Manganese-Nonfood 
11 Mercury as Mercuric Chloride 

Concentration 
Risk-Based Rationale for 

Used for 
Background Residential PCOC PCOC Contaminant 

Screening(3) 
Value(4) Screening Flag Deletion or 

Level(5) SelectlonKi) _ 
47.8 NA 55 N No BSL. BKG 

I I I I I I 

J 

102 NA 2300 N No BSL, BKG 

Rationale Codes: 
For Selection as a PCOC: 
ASL = Above PCOC Screening Level v;,;>:j ,mM&h, ./ .L 

For Elimination as a PCOC: 
BKG = Within background levels 
BSL = Below PCOC Screening Level 
FREQ = Frequency 
NUT = Essential Nutrient 

Definitions: 
ARAFYTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 
C = Carcinogen 
J = Estimated Value 
K = Value Estimated with a High Bias 
L = Value Estimated with a Low Bias 
N = Noncarcinogen 
NA = Not Applicable/Not Available. 
PCOC = Potential Constituent of Concern 



TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN -POST-REMOVAL SURFACE/SUBSURFACE SOIL 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 4 OF 4 

Scenario Timeframe: Current/Future 

Exposure Medium: Surface I Subsurface Soil 
Exposure Point: Entire Site 

CAS Number Chemical 

Risk-Based Rationale for 
Minimum Minimum Maximum Maximum 

Location of 
Detection Range of 

Concentration 
Background Residential PCOC PCOC Contaminant 

Concentration Qualifier Concentration(l) Qualifier 
Units Maximum Used for 

Concentration Frequency Nondatects(2) 
Screening(3) 

Value(l) Screening Flag Deletion or 
Leval(5) Selection(G) 

Associated Samoles: 

08-SBOI-1416 
06-SBOZ-1618 
08-SBO4-1112 
08-580.5-1618 
08-SB06-1216 
8ss1000100 
8ss1010100 

8551020100 8SUl030200-AVG 
8ss1030100 8SUlO30200-D 
8ss1040100 8SU1040200 
8ss1050100 8SU1050200 
8su1000200 CLEANFILL 
8SU1010200 DP-OB-IORR 
8SU1020200 DP-OB-1lR 
8SUlO30200 DP-0&12R 

DP-OB-13RR 
DP-08715R 
DP-08-3R 
DP-08-4R 
DP-08-5R 
DP-0%6R 
DP-08-7R 
DP-08-6R 
DP-08.9R 



TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - GROUNDWATER 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

CAS Number 
Background PCOC Contaminant 

Concentration 

ASL L -t 
FED-MCL 

80 t 
YC?S 

Yes ASL 
Id- 8GW330001 1000 FED-MCL No BSL 
I@- 8GW360001 

1330-20-7 Xylenes, Total 1 1 Id- 8GW330001 l/6 1 1 NA 1 FED-MCL No BSL 
n:-rn c-u-.. IL _.... I\_L.L^I_L^ A,? 10 4 lldl *c\,%,7E”nnl 7,R 18 -t FED-N ““I.“““..” I 

8GWBlOOOl 
8GW360001 

I _- .._____. 
I 1 PgiL 1 6GW330001 1 5/6 1 2.3 I 211 1 NA 

I uo/L I nrav?an”“r I I 57.2 1 NA 

__. I 

NO 
No 
No 

No 
7439-96-5 Manganese 43.6 J 1480 I I 
7439-97-6 Mercury 0.28 0.28 FED-MCL No BSL 
7440-02-O Nickel 14.1 179 C t NA 1 FED-MCL No BKG 
7440-09-7 Potassium 1200 12500 No NUT 
7&ln-n-5 Sorlium 3970 7960 I I U(l,L I -.- I NA I NA ICI NA I NH No NUT. BKG 

Id- 8GW360001 FED-MCL 1 No i BKG 
PC$L 8GW360001 
I& 8GW360001 
L&l/L 8GW360001 . . 
rl 1_.._“_“1. 

W’L 6GW340001 
T 8GW350001 



TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN - GROUNDWATER 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

CAS Number Chemical 
Minimum Minimum Maximum 

Concentration Concentration 
Maximum 

Qualifier Qualifier 
Units 

(1) 11) Concentration 

Risk-Based Potential Rationale for 
Background PCOC 

Potential 
ARARI ARARI PCOC Contaminant 

Value (4) Screening 
TBC Value TBC Flag Deletion or 

Level (51 Source Selection 161 

Associated Samples: 
8GW330001 
8GW340001 
8GW350001 
8GW360001 
8GW530001 
8GWBlOOOl 

Footnotes: 
1 Sample and duplicate are counted as two separate samples when determining the mmimum and maximum Definitions: 

detected concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 
2 Values presented are sample-specific quantitation limits. C = Carcinogen 
3 The maximum detected concentration is used for screening purposes. PCOC= Potential Constituent of Concern 
4 To determine whether metal concentrations are within background levels. a comparison of site concentrations FED-AL = Federal Action Level (USEPA, October. 1996) 

with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test FED-MCL = Federal Maximum Contaminant Level (USEPA, October 1996) 
determined that a constituent concentration was not significanty different from background, that J = Estimated Value 
chemical was not selected as a PCOC. K = Value Estimated with a High Bias 

5 The risk-based soil PCOC screening level for residential tap water use is presented. The value is based on a L = Value Estimated with a Low Bias 
target hazard quotient of 0.1 for noncarcinogens (denoted with a “N” flag) or an incremental cancer N = Nocarcinogen 
risk of IE-6 for carcinogens (denoted with a “c” flag) (USEPA. Region Ill, September 2001). 

6 The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening level and facility-wide background levels. 

7. Secondary MCL. based on aesthetic water quality (i.e., color, odor, taste, etc.). 
8 Hexavalent Chromium 
9 Manganese-Nonfood 
10 Mercury as Mercuric Chloride 

NA = Not Applicable/Not Available. 

Rationale Codes: 
For Selection as a PCOC: 

ASL = Above PCOC Screenmg Level 

For Elimination as a PCOC: 
BKG = Within background levels 
BSL = Below PCOC Screening Level 

. 

Shaded cells indicate that the maximum concentration exceeds the specified criterion. 
or that a constituent has been selected as a PCOC. 

NUT = Essential Nutrient 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE/SUBSURFACE SOIL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

S&iario Timeframe: Future 
Medium: Soil 
Exposure Medium: Surface I Subsurface Soil 
Exoosure Point: Surface / Surbsurface Soil 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC 

Mean Normal Detected Qualifier Units 

Data Concentration 

Aroclor-1260 mglkg 

Antimony mglkg 

Manganese mdkg 

Mercury mdkg 

6.20E-02 

4.90E-01 

2.87E+02 

510E-01 

NA 

NA 

NA 

NA 

4.20E-01 

469E+OO 

1.44E+03 

5.10E+OO 

J 

L 

Reasonable Maximum Exposure Central Tendency Exposure 

Medium 

EPC 

Value 

3.OOE-01 

7.28E-01 

8.34E+02 

1 .oaE+oo 

Medium 

EPC 

Statistic ’ 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Medium 

EPC 

Rationale 

W-Test(l) 

W-Test(l) 

W -Test (1) 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

3.00E-01 95% UCL-T W-Test(l) 

7.28E-01 95% UCL-T W - Tes!(l) 

8.34E+02 95% UCL-T W _ T&(i) 
-*,(pE .,. \ 

95% UCL-T 1 W -Test (1) 1 .oaE+oo 95% UCL-T W - Tesk~~)-- 
lie%‘- 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 
“. 



SITE 8 -TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

cenano Timeframe: Future II 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Groundwater 

Chemical Chemical r r of of 

Potential Potential 

I Units I I Arithmetic 95% UCL r 

1 1 Normal Mean 

Maximum 

Detected 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 
I 

Central Tendency Exposure 

I I Data Medium 

EPC 

Value 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 

Statistic Rationale Value Statistic Rationale 

1.70E-03 
I mglL 1.70E-03 Maximum N<lO(l) 7.67E-04 Average N<lO(l) 

7.20E-03 mg/L 7.20E-03 Maximum N-40(1) 3.69E-03 Average N-40(1) 

mg/L 5.70E-04 NA 9.20E-04 J IngIL 9.20E-04 Maximum N<lO(l) 5.70E-04 Average N<lO(l) 

mg/L 2.80E-03 NA 5.30E-03 mglL 530E-03 Maximum N<lO(l) 2.80E-03 Average N-30(1) 

mg/L 6.42E-02 NA 2.11E-01 mg/L 2.11E-01 Maximum N-=10(1) 642E-02 Average N<lO(l) 

mg/L 1.92E-02 NA 4.00E-02 I mg/L 4.00E-02 Maximum N<lO(l) 1.92E-02 Average N<lO(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T): Mean of Normal Data (Mean-N). 

(1) Less than 10 groundwater samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 
the average concentration is used for the CTE. 



TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAL/DERMAL 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Uncertainty/Modifying 

‘$ 

(1) USEPA, 2000). 
‘~-cl;. .g 
*;:>. 

(2) RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor) 
(3) Dates of IRIS, HEAST, or NCEA 

7i-s p 

(4) Developed by USEPA Region III based weighted average of RfDs of thallium compounds listed in IRIS. 
;,y ,&“ 

1,. 

Notes: RfD = Reference dose 
CNS = Central Nervous System 

::, 

IRIS = Integrated Risk Information System, on-line database search (USEPA, accessed online ) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 

,:?;,a: ,,?S ir-L- 

NA = Not applicable since an oral RfD is not available for this compound data 
NOAEL = No Observed Adverse Effect Level 



TABLE 5-2 
NON-CANCER TOXICITY DATA -- INHALATION 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Date 
of Potential Subchronic Inhalation Inhalation Target JncertaintylModifyinc RfC:RfD: 

Concern RfC RfD Organ Factors Target Organ 

Chloroform Chronic 3,OE-01 m/m3 8.6E-05 mg/kg-day Liver NCEA 9/25/O 1 

Vinyl Chloirde Chronic 1 .OE+02 m/m3 2.8E-02 mg/kg-day Liver 30 IRIS 9/25/O 1 
., 

NCEA f USEPA Nation&l Center for Environmental Assessment (USEPA Region 3 RBC Table, September, 2001) 



TABLE 6-2 

CANCER TOXICITY DATA -- INHALATION 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Unit Risk Units Adjustment Inhalation Cancer 

Slope Factor 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source Date 

, 1.2-Trichloroethane 1.6E-05 35E+O3 560E-02 (mg/kg-dayy’ C IRIS 9/25/01 

Zhloroform 2.3E-05 (trg/m3)-’ 3.5E+03 8.1 OE-02 (mg/kg-dayy’ 82 ’ IRIS 9/25/Q*t 

‘inyl Chloride (adult) 4.4E-06 (w/m3Y’ 3.5E+03 1.50E-02 (mglkg-day).’ A HEAST 07197’ 

‘inyl Chloride (early life) 8.8E-06 w/m3Y’ 3.5E+03 3.00E-02 (mg/kg-day)” A HEAST 07/9&. 

rroclor-126~ 

irsenic 

5.7E-04 

4.3E-03 

3.5E+03 

3.5E+03 

2.00E+OO 

1.51E+Ol 

(mg/kg-dayy’ 

(mglkg-dayy’ 

82 IRIS 9/25&l- 
3. 

A IRIS 9/25/O.J 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

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 



TABLE 6-l 
CANCER TOXICITY DATA -- ORAL/DERMAL 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 
of Potential 

Concern 

Oral CSF 

,1,2-Trichloroethane I 5.7E-02 

Chloroform 6.1 E-03 

/invl Chloride (adult) 7.2E-01 

/inyl Chloride (early life) 

iroclor- 1260 

1.4E+OO 

2,OE+OO 

benic I 15E+OO 

Oral to Dermal 
Adjustment 

Factor”’ 

Adjusted Dermal 
Cancer Slope Factor”’ 

1 I 5.70E-02 

1 6.1 OE-03 

1 7.20E-01 

1 1,40E+OO 

1 __ 2.00E+OO 

1 I 1.50E+OO 

(mglkg-day)-’ 

(mg/kg-day)-’ 

(mg/kg-day)“ 

(mg/kg-day)“ 

(mg/kg-day)-’ 

C IRIS 9125101 

82 IRIS 9125101 

A IRIS 07197 

A IRIS 07197 

82 IRIS 9/25/O 1 
(mglkg-day)-’ 1 A-inhalation I IRIS 1 9125101 

(1) USEPA, 2000). EPA Group: 
(2) CSFdermal = CSForal/(Oral to Dermal Adjustment Factor) A - Human carcinogen 
(3) Dates of IRIS, HEAST, or NCEA. Bl - Probable human carcinogen - indicates that limited human data art 

available . 
Notes: 82 - Probable human carcinogen - indicates sufficient evidence in anim 

CSF = Cancer Slope Factor inadequate or no evidence in humans 
IRIS = Integrated Risk Information System, on-line database search (USEPA, accessed online) C - Possible human carcinogen 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) D - Not classifiable as a human carcinogen 
NCEA = USEPA National Center for Environmental Assessment E - Evidence of noncarcinogenicity 

(USEPA Region Ill RBC Table, September 2001) 
NA = Not Applicable since oral CSF is not available 



SITE 8 - TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Ixposure Parameter Parameter Definition Unite RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion CS Chemical Concentration in Soil V’MW 95% UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day) = 

IRS Ingestion Rate of Soil @@Jay) 100 EPA t993a 50 EPA 199% CsxIRsxEFxED 

EF Exposure Frequency (days/year) 250 EPA t 993a 219 EPA 1993a BWxATxCF 

FI Fraction Ingested (witless) 1 Professional Judgement 1 Professional Judgement 

ED Exposure Duration (Yeas) 25 EPA t993a 9 EPA t 993a 

CF Conversion Factor W&t) 1 .oOE+06 EPA 1969a l.o0E+06 EPA t 98Qa 

BW Body Weight (kg) 70 EPA 1989a 70 EPA t 969a 

AT-C AveragIng Time (Cancer) (W’s) 25,550 EPA 1969a 25.550 EPA 1969a 

AT-N AveragIng Time (Noncancer) (days) 9.125 EPA 1989a 3,265 EPA 1969a 

Dermal CS Chemical Concentration in Soil (WW QS%UCL EPA 1993a QS%UCL EPA 1993a Chrome Daily Intake (CDI) (mg/kg-day) = 

AF Soil to Skin Adherence Factor (mglcm’) 0.2 EPA 2000 0.02 EPA 2000 CsxSAxABSxAFxEFxED 

SA Skin Surface Area (4 3160 EPA 1997a 3160 EPA 1997a BWxATxCF 

ABS Absorption Factor (witless) chemical-specific EPA t 995b chemical-specific EPA 1995b 

EF Exposure Frequency (days/year) 250 EPA 1993a 219 EPA 1993a 

ED Exposure Duration (Years) 25 EPA 1993a 9 EPA t 993a 

CF Conversion Factor @Wkg) t .ooE+06 EPA t 969a l.OOE+06 EPA t 969a 

BW Body Weight (kg) 70 EPA t 969a 70 EPA t 969a 

AT-C Averaging Time (Cancer) (days) , 25,550 EPA 1989a 25,550 EPA t969a 
AT-N Averaging Time (Noncancer) (days) 9.125 EPA t 989a 3,265 EPA t 969a 

Daily 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 3.49E-07 Cancer Ingestion Intake - CTE 5.51E-08 
Noncancer Ingestion Intake - RME 9.78E-07 Noncancer Ingestion Intake - CTE 4.29E-07 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

2.21 E-06 
6.18E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal intake - CTE 

6.96E-08 
5.42E-07 

’ ‘i 



SITE 8 _ TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA. 20001: 

PCBs - 0.06 

Metals - 0.001 



SITE 8 -TABLE 8.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Worker II 
Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 
Concern Value Units Value 

gestion Aroclor-1260 3.00E-01 Wkg 3.00E-01 
Antimony 7.28E-01 w/kg 728E-01 
Manganese 8.34E+02 mglkg 8.34E+02 
Mercury 1 .oaE+oo w/kg 1 .OaE+OO 
(total) 

ermal Aroclor-1260 3.00E-01 mgh 3.00E-01 
Antimony 7.28E-01 wit/kg 7.28E-01 
Manganese 8.34E+02 w&3 8.34E+02 
Mercury 1 .oaE+oo mcdkg 1 .oaE+oo 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 
Metals - 0.001 

Route 
EPC 
Units 

vdkg 
mdkg 
mglkg 
wh 

Wkg 
@kg 
mglkg 
w&I 

EPC Selected intake Intake Cancer Slope Cancer Slope Cancer-‘ 
for Risk (Cancer) - (Cancer) Factor Factor Units Risk &;; 

Calculation (1) Units -ygz 
!.J& 

M 1 .OE-07 mg/kg-day Z.OOE+OO (mglkg-day)” 2.1 E-O%.;: 
M 2.5E-07 mglkg-day (mglkg-dayr’ z+&: 
M 2.9E-04 mglkg-day (mglkg-day).’ 
M 3.8E-07 mglkg-day (mglkg-day)” 

1 Z.lE-07” 
M 4.OE-08 mglkg-day 2.00E+OO (mglkg-day)” 8.OE-08’Z 
M 1.6E-09 mglkg-day (mglkg-day)” i ,. 

M 1.8E-06 mglkg-day (mglkg-day)” 
M 2.4E-09 mglkg-day (mglkg-day)” 

1 8.OE-08 
Total Risk Across All Exposure Routes/Pathways II 2.9E-07 



SITE 8 _ TABLE 7.la. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Soil 
Exposure Point: Surface / Subsurface Sail 
Receptor Population: Full Time Worker 
Receptor Age: Adult 

(1 I Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 
Metals - 0.001 



SITE 8 -TABLE &la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FULL TIME WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Worker 

EPC Selected 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absomtion Fraction (ABSNSEPA, 20001: 

PCBs - 0.06 
Metals - 0.001 



SITE 8 -TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

‘5, 

Exposure Point: Surface/Subsurface Soil 

Receptor Population: Adult Recreational User 

Exposure Parameter Parameter Definition 
Route Code 

Ingestion CS Chemical Concentration in Soil 

IRS Ingestion Rate of Soil 
EF Exposure Frequency 
FI Fraction Ingested 

ED Exposure Duration 
CF Conversion Factor 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Dermal CS Chemical Concentration in Soil 
AF Soil to Skin Adherence Factor 

SA Skin Surface Area 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N ,Averaging Time (Noncancer) 

Units RME RME CTE CTE intake Equation/ 
Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Wkg) 95% UCL EPA 1993a QS%UCL EPA 1993a EPA 1993a 

(w/W) 100 EPA 1993a 50 EPA 1993a EPA 1993a 
(days/year) 16 Professional Judgement 8 Professional Judgement Professional Judgement 

(unitless) 1 Professional Judgement 1 Professional Judgement Professional Judgement 
(Years) 30 EPA 1993a 9 EPA 1993a EPA 1993a 
(Wkg) 1.00E+06 EPA 1989a 1 .DOE+06 EPA 198Qa EPA 198Qa 

(4) 70 EPA 198Qa 70 EPA 198Qa EPA 198Qa 
Ways) 25.550 EPA 198Qa 25.550 EPA 1989a EPA 198Qa 
(days) 10,950 EPA IQBQa 3,285 EPA 198Qa EPA 198Qa 

(w/W 95%UCL EPA 1993a QS%UCL EPA 1993a EPA 1993a 
(mg/cm’) 0.3 EPA 2000 0.04 EPA 2000 EPA 1993a 

(Cm*) 9000 EPA 1997a 9000 EPA 1997a EPA 1997a 
(witless) chemical-specific EPA IQQSb chemical-specific EPA 19956 EPA lQQ5b 

(days/year) 16 Proiessional Judgement 8 Professional Judgement Professional Judgement 
(Years) 30 EPA 1993a 9 EPA 1993a EPA 1993a . 
(Wkg) 1 .ooE+o6 EPA 198Qa l.o0E+06 EPA 198Qa EPA 1989a 

(kg) 70 EPA 1989a 70 EPA 1989a EPA 198Qa 
(days) 25,550 EPA 198Qa 25,550 EPA 198Qa EPA 198Qa 
(days) , 10.950 EPA 198Qa I 3.285 EPA 198Qa EPA IQRQa 

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) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 7.25E-07 Cancer Dermal Intake - CTE 
Noncanchr Dermal Intake - RME I .69E-06 Noncancer Dermal Intake - CTE 

2.01 E-09. 
1.57E-08 

1.45E-08 
l.l3E-07 

i .i 



SITE 8 _ TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE /SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Adult Recteational User 

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard 

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) DO% Dose Umts Concentration Concentration Quotient 

COtlCNl Value Units Value Lhts for Hazard Units LItIts 
Calculation (I) 

,. / -c_ 

‘. 
+ 

.- :J 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

D&ma1 Absorotion Fraction (ABSWSEPA. 2OOOL 
PCBs - 0.06 
Metals - 0.001 



SITE 8 -TABLE 8.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF ADULT RECREATIONAL USERS JO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Adult Recreational User 

, 

Exposure 
Route 

Chemical 
of Potential 

Concern 

+ 

I Antimony 
Manganese 
Mercury 

hotall 

3.00E-01 mgMt 
7.28E-01 wdkg 
834E+02 wlkg 
l.o8E+oo wlkg 

3.00E-01 
7.28E-01 
8.34E+02 
l.o8E+oo 

mglkg 
Mimi 
Wkg 
mglkg 

3.00E-01 
7.28E-01 
8.34E+02 
1 .OBE+OO 

mgh 
mgh 
w/kg 
mglkg 

3.00E-01 
7.28E-01 
8.34E+02 
l.o8E+oo 

wh 
whit 
@kg 
wlkg 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absomtion Fraction /ABS)(USEPA, 2000): 

PCBs - 0.06 
Metals - 0.001 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 
M 

M 
M 
M 

Cancer Slope 
Factor 

2.00E+OO 

2.00E+OO 

‘ass All Expos 

(mglkg-day)’ 
(mglkg-day)’ 
(mglkg-day)’ 
(mglkg-day).’ 

13X-08 

(mglkg-day)“ 
(mglkg-day).’ 
(mglkg-day)“ 

1.6E-08 
2.6E-08 



SITE 8 -TABLE 7.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE /SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Hazard Index, 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABQUSEPA. 2000): 

PCBs - 0.06 

Metals - 0.001 

Reference 
I 

Reference 
I 

Reference 
Dose Units Concentration Concentration I 

Hazard 
Quotient II 

mglkg-day NA NA ,” 
mglkg-day NA NA 2.8E-053 i. 

mglkg-day NA NA ~,5E-~~3$~ 4 

:ross All Exposure Routes/Pathways 



SITE 8 -TABLE 8.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 
Medium: Soil 
Exposure Medium: Soil 
Exposure Point: Surface / Subsurface Soil 
Receptor Population: Adult Recreational User 
Receptor Age: Adult 

ngestion 

Iermal 

Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 
Aroclor-1260 
Antimony 
Manganese 

3.00E-01 
7.28E-01 
8.34E+OZ 
l.O8E+OO 

3.OOE-01 
728E-01 
8.34E+OZ 

Mercury l.o8E+oo 
I(total) I 

- 
I 
t - 

- 
I 
f - 

mglkg M 

Mkg M 

w/kg M 

@kg M 

wlkg M 
mglkg M 

w-h M 

Wkg M 

Intake 
(Cancer) 

6.OE-10 
1.5E-09 
1.7E-06 
2.2E-09 

2.6E-10 
l.lE-ll 
1.2E-08 
1.6E-11 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Total Risk 1 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absomtion Fraction (ABSWSEPA. 2000): 

PCBs - 0.06 
Metals - 0.001 

li ! ,, 

Cancer Slope 
Factor 

2.00E+OO 

2.0OEcOO 

>ss All Expos 

(mglkg-day).’ 
(mg/kg-day)” 
(mg/kg-dayr’ 
(mglkg-dayy’ 

1.2E-09 

1.2E-09 
(mglkg-dayy’ 5.2E-10 
(mg/kg-day).’ 
(mglkg-dayr’ 
(mglkg;day)-’ 

1 5.2E-10 
Routes/Pathways 1 1.7E.09 

-‘i 



SITE 8 - TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Adolescent Trespasser 

Exposure Parameter Parameter Definition Units RME RME CTE CTE intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Ingestion CS Chemical Concentration in Soil (mgM) 95% UCL EPA 1993a 95%UCL EPA 1993a EPA 1993a 

IRS Ingestion Rate 0iSail (mddw) 100 EPA 1993a 50 EPA 1993a EPA 1993a 

EF Exposure Frequency (days/year) 52 Professional Judgement 26 Professional Judgement Professional Judgement 

FI Fraction Ingested (unitless) 1 Professional Judgement 1 Professional Judgement Professional Judgement 

ED Exposure Duration (years) IO Professional Judgement IO Professional Judgement EPA 1993a 

CF Conversion Factor (mglkg) .l.OOE+06 EPA 1989a l.OOE+06 EPA 1989a EPA 1989a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 198Sa EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA iS89a 3,650 EPA 1989a EPA 1989a 

Denal CS Chemical Concentration in Soil (wkt) 95%UCL EPA 1993a 95%UCL EPA 1993a EPA 19933a 

AF Soil to Skin Adherence Factor (mglcm’) 0.3 EPA 2000 0.04 EPA 2000 EPA 1993a 

SA Skin Surface Area (cm’) 3263 EPA 1997a 3263 EPA 1997a EPA 1997a 

ABS Absorption Factor (UnItless) chemical-specific EPA 1995b chemical-specific EPA 1995b EPA 1995b 

EF Exposure Frequency (days/year) 52 Professional Judgement 26 Professional Judgement Professional Judgement 

ED Exposure Duration (Ye=) IO Professional Judgement 10 Professional Judgement EPA lQS3a 

CF Conversion Factor OwW 1 .OOE+06 EPA 1989a 1 .OOE+06 EPA 1989a EPA 1989a 

BW Body Weight (kg) 43 EPA 1997a 43 EPA 1997a EPA 1989a 

At-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1989a 3,650 EPA 1989a EPA 1989a . 

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 4.73E-08 Cancer Ingestion Intake - CTE l.l8E-08 
Noncancer Ingestion Intake - RME 3.31 E-07 Noncancer Ingestion Intake - CTE 8.28E-08 

Cancer Dermal Intake - RME 4.63E-07 Cancer Dermal Intake - CTE 3.09E-08 
Noncancer Dermal Intake - RME 3.24E-06 Noncancer Dermal Intake - CTE 2.16E-07 



SITE 8 -TABLE 7.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE/SUBSURFACE SOIL EASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

posure Medium: Soil 
I Subsurface Soil 

Exposure 

I 

Chemical 

I 

Medium 
ROUk of Potential EPC I 

Medium 
EPC 

I GXlCWil 

I 

Value 

I 

Units 

3estion 

9rmal 

Aroclar-1260 
Antimony 
Manganese 
Mercury 

Aroclor-1260 
Antimony 
Manganese 

3.00E.01 
7.28E-01 
8.34E+02 
1.08E+00 

3.00E-01 
7.28E-01 
8.34E+O2 

wh 
“‘g/kg 
w/kg 
mdkg 

mdkg 
m/kg 
mg’kg 

EPC 
Selected 

for Hazard 
Calculation (I) 

M 
M 
M 
M 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

I I I I I 3.6E-03 

Total Hazard Index Across All Exposure Routes/Pathways 1 1.9E-02 

Dermal Absorotion Fraction (ABS)(USEPA, 2000): 

PCBs - 0.06 

Metals - 0.001 



SITE 8 - TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

tgestion 

lermal 

Chemical 
of Potential 

Concern 

Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 
Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 

Medium Medium Route 
EPC EPC EPC 

Value Units Value 

3.00E-01 mgM 3.00E-01 
7.28E-01 mdkg 7.28E-01 
8.34E+02 mdkg 8.34E+02 
1 .oaE+oo f-M@ 1 .OaE+oo 

3.00E-01 w&i 3.00E-01 
7.28E-01 mglkg 7.28E-01 
8.34E+02 mg/kg 8.34E+02 
1 .oaE+oo wlkg . 1.08E+00 

Route 
EPC 
Units 

w&I 
wdkg 
Whit 
mglkg 

mglkg 
mgh 
wdkg 
Wkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Fadtor Units Risk 

Calculation (1) Units 

M 1.4E-08 mglkg-day Z.OOE+OO (mglkg-day)’ 2.8E-08 
M 3.4E-08 mglkg-day (mglkg-day)” 
M 3.9E-05 mglkg-day (mglkg-day)” 

M 5.1E-08 mglkg-day (mglkg-day).’ 

2.8E-08 
M 8.3E-09 mglkg-day 2.00E+oo (mg/kg-day).’ 1.7E-08 
M 3.4E-10 mglkg-day (mglkg-day)” 
M 3.9E-07 mglkg-day (mglkg-day).’ 
M 5.OE-10 mglkg-day (mglkg-day)’ 

1.7E-08 
Total Risk Across All Exoosure RouteslPathwavs I 4.5E-08 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC 
Dermal Absorption Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 
Metals - 0.001 

calculation. 



SITE 8 -TABLE 7.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF ADOLESCENTTRESPASSERS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 _ A6ANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Adolescent Trespasser 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 

Metals - 0.001 



SITE 8 -TABLE 8.3a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Adolescent Trespasser 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (I) 

Intake Intake Cancer Slope Cancer Slope Cancer ” 
(Cancer) (Cancer) Factor Factor Units Risk ,..:. 

Units i -,> 2; ) + 

gestion 

ermal 

Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 
Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 

3.00E-01 
7.28E-01 
8.34E+02 
1 .oaE+oo 

3.00E-01 
7.28E-01 
8.34E+02 
1 .oaE+oo 

mgh 
Wkg 
mgh 
Wkg 

mglkg 
mcdkg 
mgh 
wW 

3.00E-01 
7.28E-01 
8.34E+02 
1 .OaE+OO 

3.00E-01 
7.28E-01 
8.34E+02 
1 .OaE+OO 

wk 
wit/kg 
w&t 
mglkg 

wlkg 
wlkg 
Wkg 
@kg 

3.5E-09 
8.6E-09 
9.9E-06 
1.3E-08 

5.6E-10 
2.2E-11 
2.6E-08 
3.3E-11 

mg/kg-day 2.00E+OO (mglkg-day)’ 7.lE-09.; 
mglkg-day (mglkg-day)” ,& 
mglkg-day (mglkg-day)” 

mglkg-day (mg/kg-day)’ 
7.1E-09;? 

mglkg-day 2.00E+OO (mglkg-day)” I. 1 E-09” 
mglkg-day (mglkg-day)” 

mglkg-day (mglkg-day)” 
mglkg-day (mglkg-day)” 

l.lE-09 
Total Risk Across All Exoosura RouteslPathwavs I il.ZE-09 -- 

(1) Specify Medium-Specific (M)‘or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABSXUSEPA. 2000): 

PCBs - 0.66 
Metals - 0.001 



SITE 0 - TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE / SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: SolI 
Exposure Point: Surface/Subsurface Soil 

nges e 

onversion Factor 

ess~onal Judgement 

essional Judgement 
Professional Judgement 
Professional Judgement 

Professional Judgement 

Professional Judgement 

waging Time (Cancer) 

Chemical Concentration in Soil 

Soil to Skin Adherence Factor 
Skin Surface Area 
Absorption Factor 

Exposure Frequency 
Exposur6 Duration 

Conversion Factor 

chemical-specific 

Professional Judgement 
Professional Judgement 

Averaging Time (Cancer) 
Averaging Time (Noncancer) EPA 1989a 

EPA 1999a 
EPA 1989a 

EPAI989a 
EPA 1989a 

Daily 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 3.91 E-07 Cancer Ingestion intake - CTE 8.57E-08 
Noncancer Ingestion Intake - RME 4.57E-06 Noncancer Ingestion Intake - CTE 2.00E-06 

Cancer Dermal Intake - RME 4.12E-06 Cancer Dermal Intake - CTE 2.40E-07 
Noncancer Dermal intake - RME 4.80E-05 Noncancer Dermal Intake - CTE 5.61 E-06 



SITE 8 -TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SO!L DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

lScenario Timeframe: Future II 

Receptor Population: Day Care Child 
Receptor Age: Child (O-6 Years) 

(I) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA, 2000): 

PCBs - 0.06 

Metals - 0.001 



SITE 8 - TABLE 8.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE /SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

ngestion Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 

3.00E-01 
7.28501 
8.34E+02 
l.o8E+oo 

w/kg 
mgh 
wlkg 
w/kg 

3.00E-01 
728E-01 
8.34E+O2 
l.o8E+oo 

Mercury 
j(total) 

l.O8E+OO wdkg l.o8E+oo 

I I I 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

M 
M 
M 

mglkg M 

wlkg M 
wlkg M 

w/kg M 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABSWJSEPA, 2OOOk 

PCBs - 0.06 
Metals - 0.001 

Units 

1.2E-07 mg/kg-day 2.00E+OO (mg/kg-day)’ 2.3E-07 
2.8E-07 
3.3E-04 
4.2E-07 

7.4E-08 
3.OE-09 
3.4E-06 

mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

2.00E+OO 

(mglkg-day).’ 
(mglkg-day).’ ’ 
(mglkg-day)” 

2.3E-07 
(mglkg-day).’ 1.5E-07 
(mgikgday).’ 
(mglkg-day)’ 

4.4E-09 mglkg-day (mglkg-day)” 

I I I 1.5E-07 
Total Risk Across All Exposure Routes/Pathways 1 3.8E-07 

-- 



SITE 8 -TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE /SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xposure Medium: Soil 
xposure Point: Surface/Subsurface Soil 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

Dermal Absoration Fraction (ABS)(USEPA, 2000): 

PCBs - 0.06 

Metals - 0.001 



SITE 8 -TABLE 8.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Child 
Receptor Age: Child (O-6 Years) 

(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absomtion Fraction (ABSWJSEPA. 2OOOk 

PCBs - 0.06 
Metals - 0.001 



SITE 8 - TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA- 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Point: Surface I Subsurface Soil 
Receptor Population: Resideni 

Exposure Duration 
Conversion Factor 

essonal Judgement ro esslonal Judgement 

Averaging Time (Cancer) 

Chemical Concentration in Soil Chronic Daily Intake (CDI) (mglkg-day) = 

Soil to Skin Adherence Factor CsxSAxABSxAFxEFxED 

Skin Surface Area BWxATxCF 

Absorpbon Factor chemical-specific chemical-specific 

Exposure Frequency 

Exposure Duration 

Conversion Factor 
BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25,550 EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 8,760 EPA 1989a 2,555 EPA 1989a . 

8 

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 2.96E-06 
Noncancer Dermal Intake - RME 8.63E-06 

Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

4.58E-08 
4.58E-07 

8.24E-08 
8.24E-07 



SITE 8 -TABLE 7.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 

Metals - 0.001 



SITE 8 -TABLE 8.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Surface / Subsurface Soil 
Receptor Population: Resident 

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) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk .& 

“;i 

rgestion Aroclor-1260 3.00E-01 wdkg 3.00E-01 w/kg M 1.4E-07 mg/kg-day Z.OOE+OO (mg/kg-day)’ 2.8E-07 ,_, 
- Antimony 7.28E-01 wM 7.28E-01 wlkg .M 3.4E-07 mglkg-day (mglkg-day).’ 

Manganese 8.34E+02 w&d 
,:ir; 

8.34E+02 wlkg M 3.9E-04 mg/kg-day (mglkg-day)’ -7 

Mercury 1.08E+oo hg/kg l.o8E+oo mgW M 5.1E-07 mglkg-day (mglkg-day)” 
(total) 2.8E-07 

ermal Aroclor-1260 3.00E-01 mglkg 3.00E-01 mglkg M 5.3E-08 mg/kg-day Z.OOE+OO (mglkg-day).’ l.lE-07 
Antimony 7.28E-01 @kg 7.28E-01 mglkg M Z.ZE-09 mglkg-day (mglkg-day).’ 
Manganese 8.34E+02 m!Nkg 8.34E+02 Wkg M’ 2.5E-06 mglkg-day (mglkg-day)” 
Mercury 1 .oaE+oo mglkg 1 .oaE+oo wlkg M 3.2E-09 mg/kg-day (mglkg-day)’ 
(total) l.lE-07 

Tnt., Rick ai,-mcc All !=rnnc,wa Rn,,t.ac/Dathwzwc I 9 PF.W 
. .,.“. . ..“.. -.-.“-- J... -^r”“w.- . ,“.. .--.. ” . . . . . “,.. ,, “.“_ “, 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absowtion Fraction (ABSKUSEPA. 2000): 

PCBS - 0.06 
Metals - 0.001 



SITE 8 -TABLE 7.5.3 CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION 0F NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

xposure Medium: SotI 

Total Hazard Index Across All Exposure Route 
(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABSXUSEPA, 2000): 

PCBS - 0.06 

Metals - 0.001 



SITE 8 - TABLE.8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Receptor Population: Resident 

[ 
In 

:~ 

DI 

.-_- - .._. -- _.... -__p_-- ._..- -__-.. - _.... -,_ / 1 3.OE-09 
Total Risk Acmra All trnosure RoutnslPathwavz II R.OE-IN7 _._- __ 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Exposure Chemical 
Route of Potential 

Concern 

gestion Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 

srmal Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 

Medium 
EPC 

Value 

3.00E-01 
7.28E-01 
8.34E+02 
l.o8E+oO 

3.OOE-01 
7.28E-01 
8.34E+02 
l.o8E+oo 

Medium 
EPC 
Units 

wlkg 
mdkg 
wdkg 
w&g 

mgh 
mglkg 
@kg 
w&I 

Route 
EPC 

Value 

3.OOE-01 
7.28E-01 
8.34E+02 
l.o8E+oo 

3.00E-01 
7.28&01 
8.34E+O2 
l.o8E+oo 

Route 
EPC 
Units 

mglkg 
Wkg 
wlkg 
w/kg 

mdkg 
w/kg 
w/kg 
mglkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer ..- 
for Risk (Cancer) (Cancer) Factor Factor Units Risk ?% 

Calculation (1) Units ,&A 1. I 1 : 
M 1.4E-08 mglkg-day 2.00E+OO (mglkg-day)’ 2.7E-08 i ; 
M 3.3E-08 mglkg-day (mg/kg-day)” k.; 
M 3.8E-05 mglkg-day (mg/kg-day)’ 
M 4.9E-08 mglkg-day (mglkg-day)’ 

2.7E-08.. 
M 1.5E-39 mglkg-day 2.00E+OO (mglkg-day)” 3.OE-09 
M 6.OE-11 mg/kg-day (mglkg-day)’ 
M 6.9E-08 mglkg-day (mglkg-day)“ 
M 8.9E-11 mglkg-day (mglkg-day)’ 

Dermal Absorption Fraction (ABS)NSEPA. 2000): 
PC& - 0.06 
Metals - 0.001 



SITE 8 - TABLE 4.6 

VALUES USED FOR DAiLY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

I 
Parameter Definition 

ro eswnal Judgement Professional Judgement 

CF Conversion Factor O’Wkg) 1.00E+06 EPA 1989a 1 .ooE+06 EPA 1969a 
BW Body Weight (kg) I.5 EPA 1989a I5 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1969a 25,550 EPA 1969a 
AT-N Averaging Time (Noncancer) (h’s) 2,190 EPA 1989a 730 EPA 1989a 

CS Chemical Concentration in Soil (wh) 95%UCL EPA 1993a 95%UCL EPA 1993a 
(mglcm’) 

Chronic Daily Intake (CDI) (mglkg-day) : 
AF Soil to Skin Adherence Factor p.2 EPA 2000 0.04 EPA 2000 CSXSAXABSXAFXEFXED 
SA Skin Surface Area (cm’) 3506 EPA 1997a 3506 EPA 1997a BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific EPA 1995b. chemical-specific EPA 19956 
EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a 
ED Exposure Duration (Yea=) 6 EPA 1993a 2 EPA 1993a 
CF Conversion Factor (w/kg) l.o0E+06 EPA 1969a I .ooE+06 EPA 1969a 
BW Body Weight (kg) 15 EPA 1969a 15 EPA 1969a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 
AT-N Averaging Time (Noncancer) (days) 2.190 EPA 1969a 730 EPA 1989a 

1 

Daily 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 1 .I OE-06 
Noncancer Ingestion Intake - RME 1.28E-05 

Cancer Dermal Intake - RME 3.84E-06 
Noncancer Dermal Intake - RME 4.48E-05 

Cancer Ingestion Intake - CTE 
Noncancer Ingestion intake - CTE 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

1.22E-07 
4.27E-06 

1.71E-07 
5.99E-06 

WOESurf l@ 



SITE 8 _ TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO §URFACE/SUB§URFACE SOIL EASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ace/Subsurface Soil 

.e 

I, 

(1) Specify Medum-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

Dermal AbsorDtion Fraction (ABS)fUSEPA, ZOOOk 

PCBs - 0.06 

Metals - 0.001 

W08SurfSoilChildResAdd.xls Table7 IO/29101 1221 PM 



SITE 8 -TABLE 8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

In 

t 

Dc 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 
Metals - 0.001 

W08S11 hildResAdd.xls Table8 10128 ’ :21 PM 

I B 



SITE 6 _ TABLE 7.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 6. ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Point: Surface/Subsurface Soil 
Receptor Population: Resident 
Receptor Age: Child (O-6 Years) II 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA, 2OOOL 

PCBS - 0.06 

Metals - 0.001 



SITE 8 - TABLE 8.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Dermal Absorption Fraction (ABSWSEPA, 2000): 
PCBs - 0.06 
Metals - 0.001 

I 
1. 



SITE ~-TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Point: Surface I Subsurface Soil 

Receptor Population: Maintenance / Utility Worker 

Exposure Paremete! Parameter Definition Units RME RME CTE CTE tntake Equation/ 
Route Code Value Rationale/ Vdlle Rationale/ Model Name 

Reference Reference 
Ingestion CS Chemical Concentration in Soil Lme/W 95% UCL EPA 1993a 95%UCL EPA 1993a EPA t993a 

IRS Ingestion Rate of Soil WWW) 100 EPA 1993a 50 EPA 1993a EPA 1993~1 

EF Exposure Frequency (days/year) 36 Professional Judgement 18 Professional Judgemenl Professional Judgement 

FI Fraction Ingested (unitless) 1 Professional Judgement 1 Professional Judgement Professional Judgement 

ED Exposure Duration (Years) 25 EPA 1993a 9 EPA 1993a EPA 1993a 

CF Conversion Factor OWW 1 .OOE+06 EPA 19B9a 1 .ooE+06 EPA 1989a EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1989a EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9.125 EPA 1989a 3,285 EPA 1989a EPA 198Qa 

Dermal CS Chemical Concentration in Soil (mak?) 95%UCL EPA 1993a 95%UCL EPA 1993a EPA 1993a 

AF Soil to Skin Adherence Factor (mglcm’) 0.3 EPA 2000 0.1 EPA 2000 EPA 1993a 

SA Skm Surface Area Cd 3160 EPA 1997a 3160 EPA 1997a EPA 1997a 

ABS Absorption Factor (unitless) chemical-speoflc EPA 1995b chemical-specific EPA 1995b EPA 1995b 

EF Exposure Frequency (days/year) 36 Professional Judgement 18 Professional Judgement Professional Judgement 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a EPA 1993a 

CF Conversion Factor WW 1 .ooE+06 EPA 1989a 1 .OOE+Ofi EPA 1989a EPA 1989a 

BW Body Weight (kg) 70 EPA 198Sa 70 EPA 1989a EPA 1989a 

AT-C Averaging Time (Cancer) (days) , 25,550 EPA 1989a 25,550 EPA 1989a EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 9,125 EPA 198Sa 3,285 EPA 1969a EPA 1989a 

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 5.03E-08 
Noncancer Ingestion Intake - RME 1.41 E-07 

Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - CTE 

4.53E-09 
3.52E-08 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

4.77E-07 
1.34E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.86E-08 
2.23E-07 



SITE 8 _ TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF MAINTENANCE /UTILITY WORKERS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absordion Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 

Metals - 0.001 

B ,.r” ) I) 



SITE 8 -TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Maintenance I Utility Worker 

Exposure 
Route 

Chemical 
of Potential 

Medium 
EPC 

Concern Value 

Medium 
EPC 
Units 

Ingestion Aroclor-1260 3.00E-01 mglkg 
1 7.28E-01 1 mglkg 

Dermal 

Manganese 
Mercury 
(total) 
Aroclor-1260 

1 Antimony I 

8.34E+02 

7.28E-01 1 

l.O8E+oo 

3.00E-01 

mgb 
mglkg 

mdkg 

w/kg 
mgN 

Wkg 

II 
I Manganese 
Mercury 

1 8.34E+02 1 
l.O8E+oo 1 

1 
Route 
EPC 

Value 

3.00E-01 
7.28E-01 
8.34E+02 
l.o8E+oo 

3.00E-01 
7.28E-01 
8.34E+02 
l.o8E+oo 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABS)(USEPA, 2000): 

PCBs - 0.06 
Metals - 0.001 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

I JE-08 
3.7E-08 
4.2E-05 
5.4E-08 

8.6E-09 
3.5E-10 
4.OE-07 
5lE-10 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Total Risk I 

Z.OOE+OO (mglkg-day)’ 
(mglkg-day).’ 
(mglkg-day)” 
(mglkg-day)” 

2.00E+OO (mglkg-day)’ 
(mglkg-day)” 
(mglkg-day)’ 
(mglkg-day)” 

pass All Exposure Routes/Pathways 

Cancer 7 Risk i 
.: S’ 

: ! 
3.OE-08 / 

.&’ ,i’ 

3.OE-08 
1.7E-08 

1.7E-08 
4.7P08 



SITE 8 _ TABLE 7.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE /SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Surface/Subsurface Soil 
Receptor Population: Maintenance I Utility Worker 

(1) Specify Medium-Specific (M) or Route-Spmific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction [ABS)(USEPA. ZMK)): 

PCBS - 0.06 

Metals - 0.001 



SITE 8 -TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
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 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

gestion Aroclor-1260 3.00E-01 wk! 3.00E-01 wiifkg M 1.4E-09 mglkg-day 2.00E+oo (mglkg-day)” 2.7E-09 1 

_ Antimony 7.28E-01 Wkg 7.28E-01 mgkd .M 3.3E-09 mglkg-day (mglkg-day)” 

Manganese 8.34E+OZ Wkg 8.34E+02 @kg M 3.8E-06 mglkg-day (mglkg-day)’ & 

Mercury 1.08E+oo mglkg l.o8E+oo Wkg M 4.9E-09 mglkg-day (mglkg-day)” 

(total) 1 2.7E-09 

armal Aroclor-1260 3.00E-01 Wkg 3.00E-01 w/kg M 5.2E-10 mglkg-day 2.00E+OO (mglkg-day).’ 1 .OE-09 

Antimony 7.28E-01 w&I 7.28E-01 m&i M Z.lE-11 mglkg-day (mglkg-day).’ 

Manganese 8.34E+02 mgM 8.34E+02 mglkg M. 2.4E-08 mglkg-day (mglkg-day)“ 

Mercury 1.08E+oo mglkg l.o8E+60 mdkg M 3.1E-11 mglkg-day (mg/kg-day)’ 
(total) 1 .OE-09 

Total Risk Across All Exaosure RouteslPathwavs II 3.7E-09 -- 
(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABS)(USEPA. 2000): 

PCBs - 0.06 
Metals - 0.001 



SITE 8 - TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future Cl 
II Exposure Poinl: Surface/Subsurface Soil 

Receptor Populalion: Construction Worker 
Receptor Age: Adult 

II 

II 

Exposure Parameter Parameter Definition 
Route Code 

Ingestion CS ChemM Concentration in Soil 

IRS Ingestion Rate of Soil 

EF Exposure Frequency 
FI Fraction Ingested 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Dermal CS Chemical Concentration in Soil 
AF Soil to Skin Adherence Factor 

SA Skm Surface Area 

ABS, Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

Units 

(mdkg) 
(mgfday) 

(days/year) 
(unitless) 

(Ye=) 
(mgkd 

(kg) 
(days) 

(days) 

(mdkg) 
(mg/cm2) 

(Cd 
(unitless) 

(days/year) 

(yea@ 
(mgW 

(kg) 
(days) 

RME RME CTE CTE Intake Equation/ 
Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
95% UCL EPA 1993a 95%UCL EPA 1993a EPA 1993a 

480 EPA 1993a 240 EPA 1993a EPA 1993a 
180 Professional Judgement 180 Professional Judgement Professional Judgemenl 

1 Professional Judgement 1 Professional Judgement Professional Judgement 
1 Professional Judgement 1 Professional Judgement EPA 1993a 

1 .ooE+06 EPA 1969a l.ooE+06 EPA 1989a EPA 1969a 
70 EPA 1989a 70 EPA 1969a EPA 1989a 

25.550 EPA 1989a 25.550 EPA 1989a EPA 1989a 
365 EPA 1989a 365 EPA 1989a EPA 1989a 

95%UCL EPA 1993a 95%UCL EPA 1993a EPA 1993a 
0.3 EPA 2000 0.1 EPA 2000 EPA 1993a 

3160 EPA 1997a 3160 EPA 1997a EPA 1997a 
chemical-specific EPA 1995b chemical-specific EPA 1995b EPA 1995b 

160 Professional Judgemenl 180 Professional Judgement Professional Judgement 
1 Professional Judgement 1 Professional Judgement EPA1993a . 

1 .ooE+06 EPA 1989a l.ooE+06 EPA 1989a EPA 1989a 
70 EPA 1989a 70 EPA 1989a EPA 1989a 

25.550 EPA 1989a 25,550 EPA 1969a EPA 1969a 
EPA 1989a 

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 
Noncancer Ingestion Intake - RME 3.38E-06 

Cancer Dermal Intake - RME 9.54E-08 
Noncancer Dermal Intake - RME 6.68E-06 

Cancer Ingestion Intake - CTE 
Noncancer Ingestion intake - CTE 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.42E-08. 
1.69E-06 

3.18E-08 
2.23E-06 



SITE 8 -TABLE 7.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

/Scenario Timeframe: Future 1 

(1) Spectfy Medium-Specific (M) or Route-Specific (R) EPC selected for heard calculation. 

Dtirmal Absorption Fraction (ABS)(USEPA. 2000): 

PCBS - 0.06 

Metals - 0.001 



SITE 8 -TABLE 8.8. REASONABLE MAXlivlUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Surface I Subsurface Soil 
Receptor Population: Construction Worker 

,c 
In 

t Dl 

Exposure 
Route 

Chemical 
of Potential 

Medium Medium 
EPC EPC 

Value Units 

3.00E-01 w&I 
7.28E-01 Wkg 
8.34E+O2 mgh 
1 .oE+oo mgh 

3.00E-01 mglkg 
7.28E-01 w?M 
8.34Et02 mdkg 
l.o8E+oo wki 

Route 
EPC 

Value 

3.00E-01 
7.28E-01 
8.34E+OZ 
1 .OEE+OO 

3.00501 
7.28E-01 
&34E+02 
l.O8E+OO 

Route EPC Selected 
EPC for Risk 
Units Calculation (1) 

mgh M 

mglkg M 

mgh M 

mglkg M 

mglkg M 

w/kg M 

mdkg M 

mglkg M 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABSNJSEPA. 2000): 

Intake 
.(Cancer) 

Intake 
.(Cancer) 

Units 

Cancer Slope 
.Factor 

1.4E-08 
3.5E-08 
4.OE-05 
5.2E-06 

1.7E-09 
6.9E-11 
8.OE-06 
l.OE-10 

mglkg-day 2.00E+OO 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 2.00E+OO 
mglkg-day 
mglkg-day 
mg/kg-day 

Total Risk Across All Expos 

- 
I 

i Liz 

Cancer Slope 
Factor Units 

Cancer 
Risk 

(mg/kg-day).’ 
(mglkg-day)“ 
(mglkg-day)” 
(mg/kg-day).’ 

2.9E-08 

(mg/kg-day)” 
2.9508 
3.4E-09 

(mglkg-day)“ 1 
(mglkg-dayr’ 1 
(mg/kg-dayr’ 

? Routes/Pathways 
3.4E-09 
3.2508 

PCBs - 0.06 
Metals - 0.001 



SITE 8 -TABLE 7.8a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE/SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction (ABS)(USEPA, 2000): 

PCBs - 0.06 

Metals - 0.001 



SITE 8 -TABLE E.&i. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE I SUBSURFACE SOIL BASED ON POST-REMOVAL SOIL DATA 

SITE 8 - ABANDONED CHEMICAL DtSPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Surface/Subsurface Soil 
Receptor Population: Construction Worker 
Receptor Age: Adult 

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) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

lgestion 

lermal 

Aroclor-1260 
Antimony 
Manganese 
Mercury 
(total) 
Aroclor-1260 
Antimony 
Manganese 
Mercury 
,. 

3.00E.01 mgh 3.00E-01 wlkg M 7.2E-09 mglkg-day 2.00E+OO (mglkg-day)“ 1.4E-08 
7.28E-01 wh 7.28E-01 wdkg M l.EE-08 mglkg-day (mg/kg-day)” 

8.34E+02 mdkg 8.34E+02 mglkg M 2.OE-05 mglkg-day (mg/kg-day)” 

l.oEE+oo mglkg 1 .OEE+oo Wkg M 2.6E-08 mglkg-day (mglkg-day).’ 

1.4E-08 
3.00E-01 mgk 3.00E-01 mglkg M 5.7E-10 mglkg-day 2.00E+OO (mg/kg-day).’ l.lE-09 
7.28E-01 mdkg 728E-01 @kg M 2.3E-11 mglkg-day (mglkg-day)” 

8.34E+02 mdkg 8.34E+02 mgb M 2.7E-08 mglkg-day (mglkg-day)“ 

l.O8E+OO mglkg 1 .oEE+do w&i M 3.4E-11 mglkg-day (mglkg:day)” 
I [(total) I I I I 

(1) Specify Medium-Specific (M) or Route-SpeciRc (R) EPC selected for risk calculation. 
Dermal Absorption Fraction (ABSWSEPA. 2000): 

PCBs - 0.06 
Metals - 0.001 



SITE 8 - TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Exposure Point: Surficial Aquifer 

Receptor Population: Maintenance ! Utility Worker 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Vellle Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal CW Chemical Concentration in Water WL) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cm’) 9,000 EPA 1997a 9,000 EPA 1997a DAevent x EV x’ EF x ED x A 

(cm/hr) Chemical-specific EPA 19924 Chemical-specific EPA 1992d BWxAT 
KP Permeability Constant 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement. 
-+; 
ii 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (yea=) 25 EPA 1993a 9 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hrlevent) 1 Professional judgemeAt 1 Professional Judgement 
* 

AT-C Averaging Time (Cancer) (day;) 25,550 EPA 1989a 25,550 EPA 1989a +a 

AT-N Averaging Time (Nonca&er) (days) 9,125 EPA 198Qa 3,285 EPA 1989a 

Inhalation Cair Chemical Concentration in Air (v/m7 Denved EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate of votatiles (m?hr) 2.5 EPA 1989a 2.5 EPA 1989a CairxIRaxETxEFxED 
BWxAT 

EF Exposure Frequency (days/year) 36 Professional judgement 18 Professional Judgement 

ED Exposure Duration (years) 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hr/day) 8 Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (W’s) 9,125 EPA 1989a 3285 EPA 1989a 

uailv lntalte C;alculations 
Inhalation Intake = (IRa x ET x EF x ED) I (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) I (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

WO66WMUW.xls Tablell-I 

Cancer Inhalation Intake(RME) = 1 .Ol E-02 
Noncancer inhalation Intake(RME) = &82E-02 

Cancer Inhalation Intake(CTE) = Q.O6E-04 
Noncancer Inhalation Intake(CTE) = 7.05E-03 

10129101 I:17 PM 



lERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: DAevent = Kp x C x tevent x CF 
FOR ORGANIC% IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.5 

IF tevent > t*, DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (1 L/l000 CM’) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: 
LOCATION: 
DATE: 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK SILVER SPRING, MARYLAND 

1 o/29/01 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

1:17 PM 



SITE 8 -TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 6 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Calculation (1) 

d3tion t.l.2.Trichloroethane 
Chloroform 

1.70E-03 
7.20E-03 

mgll 
mg/L 

8.86.5-09 
S.ZOE-08 

m9tm 
mgld 

R 
R 

I I I I 1 I 
2.5E-10 mg/kg-day mglkg-day NA NA 

2&E-09 mg/kg-day 8.60E-05 mglkg-day NA NA 3.OE-05 
Vinyl Chloride 9.20B04 mg/L 4.97&08 mglm” R 1.4E-09 mglkg-day 2.80E-02 mglkg-day NA NA 5.OE-08 

(total) 3.OE.05 
srmal 1.1.2.Trichloroethane 1.70E-03 mg/L 1.70E.03 mg/L M 3.8E.07 mglkg-day 4.00E-03 mg/kg-day NA NA 9.4E-05 

Chloroform 7.20E.03 
Vinyl Chloride S.ZOE-04 
Arsenic 5.30E-03 
Chromium Z.llE-01 

mg/L 
mg/L 
mg/L 
mg/L 

7.20&03 
9.20E-04 
5.30E-03 
2.11E-01 

mgn 
mg/L 
ma/L 
mg/L 

M 
M 
M 
M 

1.5E-06 
1.2E.07 
6.7E-08 
5.4E-06 

mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 

i.OOE-02 
3.00E.03 
3.00E-04 
3.75E-02 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

NA NA 1.5E.04 
NA NA 4.OE-05 
NA NA 2 2E-04 
NA NA 1.4E.04 

Vanadium I 4.00E.02 mg/L 4.00E.02 1 mglL M 5.1E-07 1 mglkg-day 1.82E-04 1 mgikg-day NA 1 NA 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

Total Hazard Index Across All Exposure Routes/Pathways j 3.5E-0: 

W08GWMUWAs Table7 10/29/01 1:17 PM 



SITE 8 -TABLE 8.9. REASONABLE MAXLJM ExP0suR~ (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO GROUNDWATER 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Chemical 
of Potential 

Medium 
EPC 

Medium 
EPC 

Concern Value Units 

inhalation : 1 ,I ,2-Trichloroethane 1.70E03 mglL 
Chloroform 
Vinyl Chloride 
(total) 

7.2OE-03 mglL 
9.20E-04 mg/L 

1,1,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

mg/L 
mglL 
mglL 

Arsenic 1 5.30E-03 1 mg/L 
I(total) I I 

EPC Selected 
for Risk 

Calculation (1) 

R 
R 
R 

M 
M 
M 
M 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

&GE-l 1 
9.3E-10 
5OE-10 

1.3E-07 
5.5E-07 
4.3E-08 

mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

5.60E-02 
8.10E-02 
1.50E-02 

5.70E-02 
6.10E-03 
7.20E-01 

(mg/kg-day)” 
(mglkg-day).’ 
(mglkg-day)’ 

(mglkg-day)’ 
(mglkg-day)“ 
(mglkg-day)” 

5,OE-12 
7.5E11 
7.5E-12 
8.7&11 
7.7509 
3.4E-09 
3.1E-08 

2.4E-08 mglkg-day 150E+OO 1 (mglkg-day).’ ] 3.6E-08 
I I I 7.8E-08 

Total Risk Across All Exposure Routes/Pathways 1 7.8B08 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

’ WOBG’ 
P 

.xIs Table8 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
-CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE NAME: SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION : NSWC-WHITE OAK SlLVER SPRING, MARYLAND 
DATE: 10/29/01 

EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
N = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 
FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 
IF tevent < t’. DAevent = 2Kp x C x CF x (6T x tevent/3.141 592654)“,5 
IF tevent > t*. DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + 9)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (lL/lOOO CM3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) tab. 

:HEMICAL 

,I ,2-Trichloroethane 
hlornfnrm 
invl Chloride 
rsenic 
dmit 073 L”I.II”II* 
‘hromium 
anadium 

GW CONC. ORGANIC OR t’ (HR) tevent T 0-W KP (CM/HR) B DAevent 
(m9M INORGANIC? 

7.67E-04 0 1.40E+OO 1 .OOE+OO 5.70E-01 1 8.40E-03 1 1 .I OE-02 1.34E-08 
3.6GE-03 _.__- . . 0 1 .I oE+oo 1 .OOE+OO 4.70E-01 1 8.90E-03 1 9.30E-03 6.23E-08 

1 5.70E-04 i 1 
[ 2.80~-03 1 I 

0 1 I 5.10E-01 1 l.OOE+OO i 2.10E-01 I 1 7.30E-03 I I 2.3OE-t 33 5.90E-09 
I I I 1 l.OOE+OO 1 I * nnr n* I I ‘) onr no 

I I I I I I I 1 mlF+rm I 
I .vuc-“J L.O”II-“Y 

I I I I I - - - - - , l.OOE-03 O.OOE+OO 
1 6.42E-02 1 1 I I I 1 l.OOE+OO 1 1 2.00E-03 1.28E-07 
1 1.92E-02 1 1 i 1 l.OOE+OO I 1 ‘t.OOE-03 1.92E-08 

WOBGWMUWCTE.xls Devent 10/29/01 I:17 PM 



SITE 8 -TABLE 7.9a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO GROUNDWATER 

SITE 6 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 
Exposure Point: Surfidal Aquifer 

Chloroform 3.69E.03 mg/L 3.69E-03 mg/L M 
Vinyl Chloride 5.70E-04 mg/L 5.70E-04 mg/L M 
Arsenic Z.BOE-03 mg/L ZJOE-03 mg/L M 
Chromium 6.42E-02 mg/L 6.42E-02 mg/L M 
Vanadium I.92502 mg/L 1.92E-02 mg/L M 

, 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Receptor Population: Maintenance / Utility Worker 
Receptor Age: Adult 



SITE 8 -TABLE 8.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScsnario Timeframe: Future 1 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Surficial Aquifer 
Receptor Population: Maintenance I Utility Worker 
Receptor Age: Adult 

1 .I ,P-Trichloroethane 1 .I ,P-Trichloroethane 

Total Risk Across All Total Risk Across All Exposure Exposure Routes/Pathways Routes/Pathways 

(1) (1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

W08GWMUWCTE.xls Table8 10/29/01 I:17 PM 



SITE 8 -TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Construction Worker 

Exposure Parameter Parameter Definition 
Route Code 

Dermal CW Chemical Concentration in Water 

A Skin Surface Area 

KP Permeability Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

tevent Durabon Of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Inhalation Cair Ch&nical Concentration in Air 

IRa Inhalation Rate of v&tiles 

EF EXQOSU~~ Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 
AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

units 

(w/L) 
(cm7 

(cmlhr) 

(events/day) 

(days/year) 

(Years) 

(kg) 
(hrlevent) 

(days) 

(days) 
(m9/m3) 
(m?hr) 

(days/year) 

(years) 
(hr/day) 

(kg) 
(days) 
(days) 

RME RME CTE CTE intake Equation/ 
Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absorbed Dose = 

9,000 EPA 1997a 9.000 EPA 1997a DAevent x EV x EF x ED x A 

Chemical-specific EPA 1992d Chemical-specdic EPA 1992d BWxAT 

1 Professional judgement 1 Professional Judgement 

180 Professional judgement 180 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

1 EPA 1993a 1 EPA 1993a 

70 EPA 1989a 70 EPA 1989a 

1 Professional judgement 1 Professional Judgement 

25,550. EPA 1989a 25,550 EPA 1989a 

365 EPA 1989a 365 EPA 1989a 

Derived EPA 1989a Derived EPA 1989a 

EPA 1969a 

Chronic Daily Intake (CDI) (mglkg-day)= 

4.8 4.8 EPA 1989a CairxIRaxETxEFxED 

180 Professional judgement 180 Professional Judgement BtixkT 

1 EPA 1993a 1 EPA 1993a 

a Professional judgement 4 Professional Judgement 

70 EPA 1989a 70 EPA 1989a 
25,550 EPA 1989a 25550 EPA 1989a 

365 EPA 1989a 365 EPA 1989a 

Uailv Intake C;alculations 
Inhalation Intake = (IRa x ET x EF x ED) I (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) I (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-03 
Noncancer Inhalation Intake(RME) = 2.71E-01 

WOBGV 

Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(CTE) = 6.34E+Ol 

Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(CTE) = 1.35E-01 

As TableQ1 I( 
> 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 10/29/01 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAVS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

I 

FOR INORGANIC% 
FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 
IF tevent < t’, DAevent s 2Kp x C x CF x (6T x tevent/3.141592654)0.5 
IF tevent > t’. DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABlLllY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (lL/lOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOBGWConstW.xls Devent 10/29/01 1:16 PM 



SITE 8 -TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

/Scenario Timeframe: Future 1 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Surficial Aquifer 
Receptor Population: Construction Worker I 
Receptor Age: Adult II 

Exposure 
Route 

Chemical 
of Potential 

C0lbXrn 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

rhalation 1,1,2-Trichloroethane 
Chloroform 

1.70E.03 mg/L 
7.20E-03 mg/L 

lermal 

Vinyl Chloride 9.20E-04 mg/L 

I (total) 
1 ,I ,2-Trichloroethane 1.70E-03 mg/L 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

8.86E-09 m9lm R 
S.ZOE-08 mglm’ R 
4.97E-08 mglm” R 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose 

2.4E-09 
2.5E-08 
1.3E-08 

mg/kg-day 
mg/kg-day 
mglkg-day 

&60E-05 
2.80E.02 

I I II I I 
1.70E.03 .mg/L M 1 .SE-06 mglkg-day 4.00E-03 
7.20E-03 mg/L M 7.7E-06 mglkg-day 1 .OOE-02 
9.20E-04 
5.30E-03 
2.11E-01 
4.00E-02 

mg/L 
mg/L 
mg/L 
mg/L 

M 
M 
M 
M 

6.OE-07 
3.4E-07 
2.7E-05 
2.5B06 

mg/kg-day 3.00E-03 
mg/kg-day 3.00E-04 
mglkg-day 3.75E-02 
mglkg-day 1.82E-04 

Total Hazard Index 
(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

Reference 
Dose Units 

mglkg-day 
mgikg-day 
mglkg-day 

mgikg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 

Reference 
Concentration 

NA 
NA 

Reference 
I 

Hazard 
Concentration cluottent 

Units 

I 

NA 1 2.9E-04 

NA 7.7E-04 
NA 2.OE-04 
NA 1 .l E-03 

WOBGV 
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SITE 8 -TABLE 8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Surficial Aquifer 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

Inhalation 1 ,l,Z-Trichloroethane 1.70E-03 mglL 8.86E-09 
Chloroform 7.20E-03 mglL 9.20E-08 
Vinyl Chloride 9.20E-04 mg/L 4.97E-08 
(total) 

Dermal 1 ,I ,2-Trichloroethane 1.70E-03 mglL 1.70E-03 
Chloroform 7.20E-03 mglL 7.20E-03 
Vinyl Chloride 9.20E-04 mglL 9.20E-04 

Arsenic 5.3OE-03 mg/L 5.30E-03 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Route 
EPC 
Units 

mglm” 
mglm” 
mg/m” 

mglL 
mg/L 
mg/L 
mg/L 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

R 3.4E-11 mglkg-day 560E-02 (mglkg-day)’ 1.9E-12 <+ 

R 3.6E-10 mglkg-day 8.lOE-02 (mglkg-day)’ 2.9E-11 <:‘> 

R l.SE-10 mglkg-day 1.50E-02 (mglkg-day)’ 2.9E-1’2 
3,4E-,,& 

M 2.7E-08 mglkg-day 5.70E-02 (mglkg-day)’ 1.5E-09 
M l.lE-07 mglkg-day 6.lOE-03 (mglkg-day)’ 6.7E-10 

M 8.6E-09 mglkg-day 7.20E-01 (mglkg-day)’ 6.2E-09 . 

M 4.8E-09 mg/kg-day 1.50E+OO (mglkg-day)” 7.2E-09 
1 1.6E-08 

Total Risk Across All Exposure Routes/Pathways 1.6E-08 

WOBGWConstW.xls Table8 IO/29101 I:16 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 10129101 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM%VENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 
FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 
IF tevent <t*. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t*, DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (lL/lOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Chromium 1 6.42E-02 1 i I I 1 l.OOE+OO 1 1 2.00E-03 1 1 1.28E-07 
Vanadium 1 1.92E-02 1 1 I 1 l.OOE+OO 1 1 [ l.OOE-03 1 1 1 1.92E-08 

W08GV ‘\WCTE.XIS Devent 
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SITE 8 _ TABLE 7.10a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

/Scenario Timeframe: Future 1 

(1) Specify Medium-Specific(M) 01 Route-Specific(R) EPC selected for hazard CslculstiOn. 

WOBGWConstWCTExls Table7 
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SITE 8 -TABLE 8.10a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Construction Worker 

inhalation I,1 ,P-Trichloroethane 
Chloroform 
Vinyl Chloride 
(total) 
1 ,I ,2-Trichloroethane 

7.67E-04 mglL 
3.69E-03 mglL 

Dermal 

570E-04 mglL 

7.67E-04 mg/L 

I Chloroform 
Vinyl Chloride 
Arsenic 

I(total) 

I 3.69E-03 

I 

mglL 
5.70E-04 mg/L 
2.80E-03 mg/L 

I 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

tWCTE.xls Table8 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

7.7E-12 
9.1511 
5.9E-11 

I.2508 
5.6506 
5.3E-09 
2..5E-09 

- 
I 
I - 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

mglkg-day 5.60E-02 
mglkg-day 8.10E-02 
mglkg-day 150E-02 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

5.70E-02 
6.10E-03 
7.20E-01 
1.50E+OO 

- 
I 
i 

Cancer Slope 
Factor Units 

(mglkg-day).’ 
(mglkg-day).’ 
(mglkg-day)’ 

(mglkg-day)” 
(mg/kg-day).’ 
(mglkg-day).’ 
(mg/kg-day)’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.3E-13 
7.4E-12 
8.9E-13 
8.7E-12 
6.9E-10 
3.4E-10 
3.8E-09 
3.8E-09 
8.7E-09 

8.7E-09 

I 

A 

-’ 1 o/r 
1 

:I8 PM 
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SITE II - TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE II -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SlLVER SPRING, MARYLAND 

lnhalata” 

wemete 1 Parameter Definition 

G+-- Chemical Concentration in Water 
IRW 
EF 
ED 
SW 

AT-C 
AT-N 
cw 
SA 

KP 
E” 
EF 
ED 
BW 

went 
AT.C 
AT-N 

s 
IRsh 
EF 
K 

ED 
BW 
Ra 
rls 
Df 

lngssfian Rate of Water 
Exposure Frequency 
Expo*“re mration 
Body WsQht 
Piwaging Time (Cancer) 
Averagmg Time (Noncancer) 
Chemical Concentration in Water 
Ski” surface Area 
Permeabtlity Constant 
Even, Frequency 
Exposure Frequency 
Expasure Duration 
Body Weight 
DW&a” Of Eve”, 
Averaging Time (Cancar, 
Averaging Time(Noncancer) 
“olat,le Chemical Generatian Rats 
lnhakdon Rate of wlalile~ in shower 
Exposure Frequency 
Mass?, T,ansrer codbent 
Exposure rl”wkm 
Body Weight 
Air Exchange Rate 
Shower Duration 
Total Time in Bathroom 

AT-C Averaging Time(Cancer) 
AT-N Averaging T,me (Noncancer) 

Units 

(mgU 
Wdav) 

(days/year) 
bars) 

(kg) 
WV=) 
(h-4 
ImsW 
(cm’) 

(cmlhr) 
(events/day) 
(days/year) 

(v-4 
(‘4 

(hrlevent) 

WW) 
(days) 

,gh?-min showe 
(Llmin) 

(days/year) 
(mlnl 

k=w 
CM 

(min.‘) 
(min) 
(mm) 
Id+=4 
(days) 

CTE 
VCdW 

g5%uCL 
1.4 
234 

7 
70 

CTE 
Ratlonalel 
Reference 

EPA ,ggga 
EPA 1803a 
EPA 19wa 
EPA 1883a 
EPA ,g*ga 

Intake EquationI 
Model Name 

Chronic oa~ly Intake (CDI) (mg/kg-day)= 
CWXlRWXEF*ED 

BWxAT 

25550 EPA 1gwa 
2.555 EPA twma 

85%UCL EPA Igg3a Dermally Absorbed Dose = . 
20,000 EPA 1887a DAevent x EV x EF x ED x A 

Chamical-specific EPA 18gZd BWxAT 

1 Professional Judgement 
234 EPA 1883a DAeven, = Constants x Kp x CW x te”e”t 

7 EPA 1883a 
70 EPA Irx&kl 

cl 187 EPA 1ggZd 
25,550 EPA lg8ga 
2,555 EPA 1888a 
Dewed Foster 8 Chrostawsk! 1887 Chronic Da& Intake (CDI) (mgik@day)= 

10 EPA l901 SxlRshxKxEFxED 
234 EPA 1883a BWxATxRaxCF 

K = Ds + exp(-Ra x Dt),Ra [exp(Rn) x(08-Ot)YRi 

uailv IntaKe C;alculations 
Ingestion intake = (IRgw x EF x ED) I (BW x AT) 
Dermal intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 9.39E-03 
Noncancer Ingestion Intake(RME) = 2.74E-02 

Cancer Dermal Intake(RME) = l.O8E+02 
Noncancer Dermal Intake(RME) = 3.15E+02 

Cancer Ingestion Intake(CTE) = 1.28E-03 
Noncancer Ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(CTE) = 1.83E+Ol 
Noncancer Dermal Intak’e(CTE) = 1.83E+02 

WOBGWAdultRewls TableQ1 10/29/01 1:15 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DiSPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 1 o/29/01 

'?EFERENCES: EPA.DECEMBER1989ANDJANUARY1992 
I 

IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM2/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANIC% 
FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 
IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.5 
IF tevent > t*, DAevent = Klj x C x CF x ((tevent/(l + B)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (lL/lOOO CM3) 
t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

I ,I ,2-Trichloroethane 
Chloroform 
i/inyl Chloride 
4rsenic 
Chromium 
tianadium 

GW CONC. 
bglL) 

1.70E-03 
7.20E-03 
9.20E-04 
5.30E-03 
2.11E-01 
4.00E-02 

ORGANIC OR t’ (HR) Went T (HR) KP (CM/HR) 8 DAevent 
INORGANIC? 

0 1.40E+OO 2.50E-01 570E-01 8.40E-03 l.lOE-02 1.49E-08 
0 l.lOE+OO 2.50E-01 4.7OE-01 8.9OE-03 9.30E-03 6.07E-08 
0 510E-01 2.50E-01 2.10E-01 7.30E-03 2.30E-03 4.25E-09 
I 2.50E-01 l.OOE-03 1.33E-09 
I 2.50E-01 2.00E-03 l.O6E-07 
I 2.50E-01 l.OOE-03 l.OOE-08 

WOBG\r 
‘) 

es.xls Devent 
“ 
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SITE 8 _ TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

WOBGWAdultResxls Table7 Page 3 of 4 10/29/01 I:15 PM 



SITE 8 - TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

rl 
Exposure Medium: Groundwater 

Exposure Chemical Medium Medium Route Route EPC Selected 
Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion 1 .I ,2-Trichloroethane 1.70E-03 mglL 1.70E-03 mg/L M 
Chloroform 7.20E-03 mglL 7.20E-03 mglL M 
Vinyl Chloride 9.20E-04 mg/L 9.20E-04 mg/L M 
Arsenic 5.30E-03 mg/L 5.30E-03 mglL M 
(total) 

Dermal 1,1.2-Trichloroethane 1.70E-03 mglL 1.70E-03 mg/L M 
Chloroform 7.20E-03 mglL 7.2OE-03 mg/L M 
Vinyl Chloride 9.20E-04 mglL 9 20E-04 mg/L M 
Arsenic 5.3OE-03 mg/L 530E-03 mglL M 
(total) 

Inhalation I,1 ,ZTrichloroethanB 1.70E-03 mg/L 4.63E-04 (mglm”- miv) R 
Chloroform 7.20E-03 mglL 2.36E-03 (mglm3- min) R 
Vinyl Chloride 9.206-04 mglL 3.96E-04 (mglm3- min) R 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

JL 

IL - 

intake 
(Cancer) 

1.6E-05 
6.8E-05 
86E-06 
5.OE-05 

1.6E-06 
6.6E-06 
4.6E-07 

I 
~ Intake 

I 
I 

I I 
Cancer Slope 

~ (Cancer) Factor 
Units 

I f 
mg/kg-day 1 57OE-02 

mg/kg-day 

mglkg-day 
mglkg-day 
mglkg-day 

150E+OO 

5.60E-02 
8.10E-02 
1.50E-02 

.(mglkg-day).’ 

(mglkg-day)” 

Z.lE-07 
6.8E-07 
1.9E-07 

(mg/kg-day)” 1.4E-06 
(mglkg-days’ 4.4E-08 

I 1 
I I 1.7E-06 

Total Risk Across All Exposure Routes/Pathways 

1.4E-07 

3.4E-06 
1.8E-05 
2.9E-06 

Pa* ‘~ f4 
1 

101’ I:15 PM 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 10/29/01 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
, I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAV) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCV (EVENTS/DAV) 
ED = EXPOSURE DURATION C/EARS) 
EF = EXPOSURE FREQUENCV (DAVS/VEAR) 
BW = BODY WEIGHT(KG) 

FOR INORGANICS: 
FOR ORGANIC%: 

DAevent = Kp x C x tevent x CF 
IF &vent c t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent z t*, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2Tx ((1+38)/(1 + 6)))) 

AT = AVERAGING TIME (DAYS) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (lL/lOOO CM”) 
t* = TIME IT TAKES TO REACH STEADV-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOi+GWAdultResCTE.xls Devent 10/29/01 I:15 PM 



SITE 8 _ TABLE 7.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 

Exposure 
Route 

Chemical 
of Potential 

COllCtXll 

Medium 
EPC 

Value 

IngestIon 

Dermal 

1 ,l .2-Trichloroethane 
Chloroform 
Vinyl Chloride 
Arsenic 
Chromium 
Vanadium 

(total) 
1,l .P-Trichloroethane 
Chloroform 
Vinyl Chloride 
Arsenic 
Chromium 
Vanadium 

(total) 
1.1.2-Trichloroethane 
Chloroform 

7.67E-04 
3.69E.03 
5.70E.04 
2.80E-03 
6.42E-02 
1.92E-02 

7.67E-04 
3.69E-03 
5.70E-04 
2.80E-03 
6.42E.02 

Inhalation 

1.92E.02 

7.67E-04 
3.69E-03 

t 
Vinyl Chloride I 5.70E-04 

I (total)1 

Medium Route 
EPC EPC 
Units ValUe 

mg/L 7.67E-04 
mg/L 3.69E.03 
mg/L 5.70E-04 
mg/L 2,8OE-03 
mg/L 6.42E-02 
mgJL l.S2E-02 

mg/L 7.67E-04 
mg/L 369E-03 
mg/L 5.70E.04 
mg/L 2.80E.03 
mg/L 6.42E-02 
mg/L 1.92E-02 

mgll 2.09E-04 
mg/L 1.2 1 E-03 
mg/L 2.45E-04 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation 

rnglL M 
mglL M 
mg/L M 
mglL M 
mg/L M 
mglL M 

mg/L M 
“TQ/L M 
mg/L ii.4 
mg/l. . M 
mg/L M 
mg/L M 

(mg/m”- min) R 
(mg/m”- min) R 
(mglm’- min) R 

Intake, 
(Non-Cancer) 

I Units 
I 

l.OE-06 
4.7E-06 
3.9E-07 
8.6E-06 
3.9E-06 
5.9E-07 

mglkg-day 
mg/k/kg-day 
mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 

4.00E-03 
1 .OOE-02 
3.00E.03 
3.OOE-04 
3.75E-02 
1.82E.04 

1.7E-06 
9.7E.06 
Z.OE-06 

mgRg-day 
mg/kg-day 
mg/kg-day 

6.60E-05 
2BOE-02 

Total t 

% 
P 1 1 1:15 PM 
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SITE 8 -TABLE 8.1 la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 

. . . 

Exposure Chemical Medium Medium Route Route EPC Selected 
Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion 1 ,l.P-Trichloroethane 7.67E-04 mg/L 7.67E-04 mglL M 
Chloroform 3.69E-03 mglL 369E-03 mg/L M 
Vinyl Chloride 5.70E-04 mg/L 5.70E-04 mg/L M 
Arsenic 2.80E-03 mglL 2.80E-03 mg/L M 
(total) 

Dermal 1.1.2-Trichloroethane 7.67E-04 rng/L 7.67E-04 mglL M 
Chloroform 3.69E-03 mglL 3.69E-03 mg/L M 
Vinyl Chloride 5.70E-04 mg/L 5.70E-04 mg/L M 
Arsenic 2.80E-03 mglL 2.80E-03 mglL M 
(total) 

Inhalation l,i,P-Trichloroethane 7.67E-04 mglL 2.09E-04 (mg/m”- min) R 
Chloroform 3.69E-03 mg/L 1.21E-03 (mg/m3- min) R 
Vinyl Chloride 5.70E-04 mglL 2.45E-04 (mg/m3- min) R 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

9.8F07 mglkg-day 
4.7E-06 mglkg-day 
7.3E-07 mg/kg-day 
3.6E-06 mglkg-day 

5.70E-02 
6.10E-03 
720E-01 
1,50E+OO 

(mg/kg-day).’ 
(mglkg-day).’ 
(mglkg-day)) 
(mglkg-day)“ 

5.6E-08 
2.9E-08 
5.3E-07 
5.4E-06 

I I 1 6.OE-06 
1 .OE-07 mglkg-day 5.7OE-02 1 @g/kg-day)’ 1 57E-09 
4.7E-07 
3.9E-08 I 

mg/kg-day 
mglkg-day I 

6.1OE-03 (mg/kg-day).’ 2.8E-09 
7.20E-01 I (mglkg-day)’ I 2.8E-08 

8.6E-09 

1.7E-07 

mglkg-day 

mg/kg-day 

1.50E+OO 

5.60E-02 

(mglkg-day).’ 

(mglkg-day)’ 

1.3E-08 
5.OE-08 
9.4E-09 

9.7E-07 I mg/kg-day 1 8.10E-02 1 (mg/kg-day).’ 1 7.9E-08 
2.OE-07 1 mglkg-day 1 1.50E-02 1 (mg/kg-day).’ 1 3.OE-09 

Total Risk Across All Exposure Routes/Pathways 
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SITE 8 -TABLE 4.12 

VALUES USED FOR DAtLY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receplor Age. Child (o-6 Yews) II 

cw Chamical Concentraton in Water (w/L) OB%UCL EPA 1803a 85%UCL EPA IKm Dermally Absorbed&se = 
SA .Skin Sulrace Area (cm’) 5,970 EPA IggTa 6,WO ‘EPA 1gg7a DAeven, x E” x EFxEDxA 
KP Permeabilny Constant (cnlhr, Chami~al-SpecLc EPA 1882d Chemical-speciRc EPA 188Zd BWxAT 
E” Eve”, Frequency (wents,day) 1 Profwsional judgemere 1 Prolesskmal Judgement 
EF Exposure Frequency (dClplpG3r) 350 EPA Iggaa 234 EPA lg83a DAevent = Constants x Kp x Cw x tewnt 
ED ExpOS”lz? Duration (F-4 6 EPA 1gg3a 2 EPA ,ggJa 
SW Bodyweight (4) 15 EPA 1gBga 15 EPA 188ga 

tewnt Duration of Event (hr/event) 0 25 EPA 1982d 0.187 EPA lggPd 
AT-C Averaging Time(Cancer) (days) 25.550 EPA lg88a 25.550 EPA lQ8sa 
AT+, Averaging Time (Noncancer) (days) 2.180 EPA Ig88a 730 EPA 188ga 

s Volatile Chemical Generstion Rate (“g/“?-ml” shower) Derived FoslerBChrostowski ,887 LIerived Faster 8 Chrostowski 1887 Chronic Dally Intake (CD,) (mglkg-day)= 
lRsh Inhalation Rate of wlalile~ in shower (Llnlin, 10 EPA ,891 10 EPA ,881 SxlRshxKxEFxED 
EF Exposure Frequency (dayslyear) 350 EPA lgg3a 234 EPA wwa BWxATxRaiCF 
K Masss Transfer Caefic~ent (min) Derived Foster&Chrostowski 1887 Derived Foster & Chrostowski IgS7 K = DS + exp(-Ra x Dt)IRa . [exp,Ra) x (D&t) 

ED Exposure Duration (Y-w B EPA IggSa 2 EPAlgg3a 
BW B6dyWeight (4) 15 EPA 19888 15 EPA lgega 
Ra Air Exchange Rate (“if’) 0 025 Foster(LChmstowski I!287 0 025 Foster 8 ChroSowski 1 gg, 
Ds Shower Duration (nl”, 15 EPA 1882d 10 EPA 18824 
D1 Total Time in Bathroom (“Ii”, 20 Professional judgement 15 Professional Judgement 

AT-C Averaging Time (Cancer) Ways) 25,550 EPA w&Is 25550 EPA IgSga 
AT-N Avemgmg Time (Noncancer) (dav.) 2.1w EPA IgBga 730 EPA lggga 

LJailV Intake (;alculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-03 Cancer Ingestion !ntake(CTE) = 122E-03 
Noncancer Ingestion Intake(RME) = 6.39E-02 Noncancer Ingestion Intake(CTE) = 4,27E-02 

Cancer Dermal Intake(RME) = 3.82E+Ol Cancer Dermal Intake(CTE) = 8.51E+OO 
Noncancer Dermal Intake(RME) = 4.46E+02 Noncancer Dermal Intake(CTE) = 2.98E+OZ 

WOBGWr ‘i”ls TableQ1 ‘\ ‘( 

e 

1 I:15 PM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 1 o/29/01 

REFERENCES: EPA.DECEMBER1989ANDJANUARV1992 
I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT.! 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPQSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 
FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 
IF tevent < t*. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 
IF tevent > t*. DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (lL/lOOO CM3) 
t” = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

GW CONC. ORGANIC OR t’ (HR) tevent T FIR) Kp (CM/H0 B DAevent 
bwlL) INORGANIC? 

1.70E-03 0 1.40E+OO 2.50E-01 5.70E-01 8.40E-03 l.lOE-02 1.49E-08 
7.20E-03 0 1 lOE+OO z 250E-01 4.70E-01 8.90E-03 9.30E-03 6.07E-08 
9.20E-04 0 5 .lOE-01 2.10E-01 7.30E-03 2.30E-03 4,25E-09 
5.30E-03 I l.OOE-03 1.33E-09 
2.11E-01 I 

t i 
-.--- -. 7 nOF-r-t.7 -.--- -_ 1 .ObE-07 

4.00E-02 I I 7.5~~~ni I I I l.OOE-03 1 1 .OOE-08 

CHEMICAL 

1 ,I .P-Trichloroethane 
Chloroform 
Vinyl Chloride 
Arsenic 
Chromium 
Vanadium 

WOBGWChildResxls Devent 10/29/01 I:15 PM 



SITE 8 -TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 

Exposure 
Route 

Chemical Medium 
of Potential EPC 
CWlCWll Value 

Medium 
EPC 
Units 

Route 
EPC 

Vallle 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose Units 

Reference Reference 
Concentration Concentration 

Units 

Hazard 
Quotient 

Ingestion 

Dermal 

Inhalation 

1 ,l .P-Trichloroethane 1.70E-03 mg/L l.7OE.03 rng/L M l.lE-04 mglkg-day 4.00E.03 mg/kg-day NA NA 2.7E.02 
Chloroform 7.20E-03 lilg/L 7.20E.03 mg/L M 4.6E-04 mglkg-day 1 .OOE-02 mg/kg-day NA NA 4.6E-02 
Vinyl Chloride 9.20E-04 mg/L 9.20E-04 mglL M 5.9E-05 mg/kg-day ZOOE-03 mglkg-day NA NA 2.OE-02 
Arsenic 5.30E-03 mg/L 53OE-03 mglL M 3.4E-04 mglkg-day 3.00E-04 mg/kg-day NA NA l.lE+OO 
Chromium 2.11E-01 mg/L 2.11E-01 mg/L M 1.3E.02 mglkg-day 1.50E+OO mglkg-day NA NA 9.OE-03 
Vanadium 4.00E-02 mg/L 4.00E-02 mglL M 2.6G03 mg/kg-day 7.00E.03 mg/kg-day NA NA 3.7E-01 

(total) 1.6E+OO 
1.1.2-Trichlaroethane 1.70E-03 mg/L 1.70E-03 mg/L M 6.6E-06 mgikg-day 4.00E-03 mgikg-day NA NA 1.7E.03 
Chloroform 7.20E-03 IngIL 7.20E-03 IngIL M 2.7E-05 mgikg-day 1 .OOE-O2 mglkg-day NA NA 2.7E-03 
Vinyl Chloride 9.20E-04 mg/L 9.20E-04 mg/L M 1.9E-06 mglkg-day 3.00E-03 mglkg-day NA NA 6.3E-04 
Arsenic 5.30E.03 mg/L 530G03 mglL M 5.9E-07 mglkg-day 3.00E-04 mg/kg-day NA NA Z.OE-03 
Chromium _ 2.llE-01 mg/L 2.1lE-01 mglL M 4.7E.05 mglkg-day 3.75E-02 mgikg-day NA NA 1.3E-03 
Vanadium 4.OOE-02 mg/L 4.00E-02 WL -M 4SE-06 mglkg-day 1.82E.04 mgikg-day NA NA 2.4E.02 

(total) 1 3.3E-02 
1,1.2-Trichloroethane 1.70E-03 mg/L 4.63E.04 (mg/m3- R 4.7E-05 mglkg-day mg/kg-day NA -NA 

Chloroform 7.20E-03 mg/L 2,36E-03 (mglm3- min) R 2.4E-04 mg/kg-day 8.6OE-05 mglkg-day NA ’ NA 2.8E+OO 
Vinyl Chloride 9.20E-04 mg/L 3.96E-04 (mg/m3- min) R 4.OE-05 mglkg-day 2.80E.02 mg/kg-day NA NA 1.4E.03 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

WOEG\r , 



SITE 8 -TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure Chemical Medium Medium Route Route EPC Selected 
Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Ingestion 1 ,I ,2-Trichloroethane 1.70E-03 mg/L 1.70E-03 mg/L M 
Chloroform 7.20E-03 mglL 7.20E-03 mg/L M 
Vinyl Chloride 9.20E-04 mg/L 9.20E-04 mg/L M 
Arsenic 530E-03 mglL 5.30E-03 mg/L M 
(total) 

Dermil 1,1,2-Trichloroethane 1.70E-03 mg/L 1.70E-03 mglL ‘M 
Chloroform 7.20E-03 mg/L 7.20E-03 mglL M 
Vinyl Chloride 9.20E-04 mg/L 9.20E-04 mg/L M 
Arsenic 53OE-03 mglL 530E-03 mg/L M 
(total) 

Inhalation I,1 ,P-Trichloroethane 1.70E-03 mg/L 463E-04 (mg/m>- min) R 
Chloroform 7.20E-03 mg/L 2.36E-03 (mg/m’- min) R 
Vinyl Chloride 9.20E-04 mg/L 3.96E-04 (mg/m3- min) R 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

i” 

I I I I II 
Intake 

(Cancer) 
Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

,. ‘_ 

9.3E-06 mglkg-day 
3.9E-05 mglkg-day 
5OE-06 mglkg-day 

5.70E-02 
6.10E-03 
1.40E+OO 

(mg/kg-day).’ 
(mglkg-day)’ 
(mg/kg-day)” 

2.9E-05 mg/kg-day 1 50E+OO (mglkg-day).’ 

57E-07 mglkg-day 5.70E-02 (mg/kg-day)” 
2.3E-06 
1.6E-07 
5.1E-08 

4.OE-06 
2.OE-05 
3.4E-06 

mglkg-day 
mg/kg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

6.10E-03 
1,40E+OO 
150E+OO 

5.60E-02 
8.10E-02 
3.00E-02 

(mg/kg-day).’ 
(mglkg-day).’ 
(mglkgday).’ 

(mglkg-day)’ 
(mglkg-day)” 
(mglkg-day).’ 

1.4E-08 ,j 
2.3E-07 
7.6E-08 ~ 
3.5E-07 ; 
2.3E-07 ‘, 
1.7E-06 
1 .OE-07 

Total Risk Across All Exposure Routes/Pathways 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE NAME: SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 10129101 

!EFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

)ERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 
DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 
A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 
EV = EVENT FREQUENCY (EVENTS/DAY) 
ED = EXPOSURE DURATION (YEARS) 
EF = EXPOSURE FREQUENCY (DAYS/YEAR) 
BW = BODY WEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGAklICS: 
FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 
IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141 592654)“.5 
IF tevent z t”, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 
C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 
tevent = DURATION OF EVENT (HR/EVENT) 
CF = CONVERSION FACTOR (1L/j000CM3) 
t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 
T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

:HEMICAL 1 GWCONC. 

.I ,2-Trichloroethane 
:hloroform 
‘inyl Chloride 
,rsenic 
:hromium 
‘anadium 

ORGANIC OR 1’ (HR) tevent T (HR) KP (CM/HR) B DAevent 
. 1-1 INORGANIC? 

, 7.67E-04 0 1.40E+OO 1.67E-01 5.70E-01 8.40E-03 1 ‘lnF42 5.&E-09 
1 3.69503 0 1 .lOE+OO 1.67E-01 4.70E-01 8 %-IF-n.? , 

ImalL1 

I ,.,“L 
-.__- __ , 3.30E-03 254E-08 

5.70E-04 0 1 5.10E-01 1 1.67E-01 1 2.10E-01 1 1 7.30E-03 1 1 2,30E-03 2.15E-09 
2.80E-03 I I I i 1 h7FJll 1 ,,-,- -. I I 1 mlF-“2 I I I I I .Y”L.“Y 4.68E-10 
642E-02 I 1 

I 
I 1.67E-01 1 . 

1 1 1 
1 2.00E-03 

I I 
1 1 

I 1 
1 2.14E-08 

1.92E-02 1.67E-01 1 1 1 l.OOE-03 I I 3.20E-09 

1r ~ I:15 PM 

r 



SITE 8 -TABLE 7.1% CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe; Future 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

COllCNl Value 

Medium 
EPC 
Units 

Route 
EPC 

Vakla 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

intake 
(Non-Cancer) 

Ingestion 1,1.2-Trichloroethane 7.67E-04 mg/L 7.67E-04 mg/L M 3.3E-05 
Chloroform 3.69E.03 mg/L 3.69E-03 mg/L M 1.6E-04 
Vinyl Chloride 5.70E-04 mg/L 5.70E-04 mg/L M 2.4E.05 
Arsenic 2.80E-03 IllgiL 2.80E-03 mg/L M l .ZE-04 
Chromium 6.42E.02 mg/L 6.42E-02 mg/L M 2.7E-03 
Vanadium 1.92E-02 mg/L 1.92E-02 rnQ/L M a.2504 

(total) 
DerllNl 1 .I ,2-Trichloroethane 7.67P04 mgil 7.67E-04 mg/L M 1.6E-06 

Chloroform 3.69E-03 mg/L 3.69E-03 mg/L M 7.6E-06 
Vinyl Chloride 5.70E-04 mg/L 5.70E-04 mg/L M 6.4E-07 
Arsenic 2.80G03 nlg/L 2.80E-03 mg/L M 1.4E-07 
Chromium 6.42E.02 mg/L &42E-02 mg/L M 6.4E-06 
Vanadium 1.92E-02 mg/L 1.92E-02 mg/L M 9.5E-07 

(total) 
Inhalation 1 ,l ,2-Trichloroethane 7,67E-04 mg/L 2.09E-04 (mg/m”- min) R 7.8E-06 

Chloroform 3.69E-03 mg/L 1.21 E-03 (mg/m3- min) R 4.5E-05 
Vinyl Chloride 5.70G04 mg/L 2.45E-04 (mgim3- min) R 9.2E-06 

(total) 

Intake Reference 
I 

Reference 
I 

Reference 
I 

Reference 
I 

Hazard -~ 
(Non-Cancer) Dose Dose Units Concentration Concentration- Quotient 

mglkg-day 
m&kg-day 

mg/kg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 

1 JOE+00 
7.OOE-0.3 

4.00E-03 
1 .OOE-02 
3.00E-03 
3.00E-04 
3.75E-02 

mg/kg-day 
mglkg-day 

mglkg-day 
mg/kg-day 
mglkg-day 
mgikg-day 
mglkg-day 

NA NA , ,8&03 ai’+, 

NA NA 1.2E-01 
5.5E-01 

NA NA 4.1 E-04 
NA NA 7,6E-04 
NA NA 2.1E-04 , 
NA NA 4.6E-04 
NA NA , ,7&04 -!T 

mglkg-day 

mglkg-day 

1.82E-04 mglkg-day 

mglkg-day 

NA NA 5.2E-03. 
7.2E-03 i 

NA NA 

mg/kg-day 1 8.60E-05 1 mg/kg-day 1 NA NA 1 5,3f-01 

Total Hazard index Across All Exposure Routes/Pathways 11 l.lE+OO 
(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 
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SITE 8 -TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION bF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO GROUNDWATER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Groundwater 

Receptor Population: Resident 

Table8 P? -iH1 
! 

10 I:15 PM 
i 



SITE 8 - TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air/Outdoor Ambient Air 
Receptor Population: Full Time Worker 
Receptor Age: Adult 

Exposure Paramete 

I 1 Parameter Definition 
_ Route Code 

Inhalation Cair Chemical Concentration in Air 
IRa Inhalation Rate 
EF Exposure Frequency 
ED Exposure Duration 

ET Exposure Time 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Units 

Ong/m3) 
(ms/hr) 

(days/year) 

(years) 
(hoday) 

(kg) 
(days) 
(days) 

RME 
Value 

Derived 
2.5 
250 
25 
8 

70 

25,550 
9,125 

RME 
Rationale/ 
Reference 

EPA 1989a 
EPA 1989a 
EPA 1993a 

EPA 1993a 
Professional judgement 
EPA 1989a 
EPA 1989a 
EPA 1989a 

CTE 
Value 

Derived 
2.5 
219 

9 
4 
70 

25,550 
3,285 

CTE 
Rationale/ 
Reference 

EPA 1989a 
EPA 1989a 
EPA 1993a 

EPA 1993a 
Professional Judgement 
EPA 1989a 
EPA 1989a 
EPA 1989a 

‘;i’ ,,I*” 

Intake Equation/ 
Model Name )1- ., 

_. -, ,> 
.: ;*L 

Chronic Daily Hake (CDI) (mg/kg-day)=,a a$ ri- .‘!<A 

CairxIRaxETxEFxED a,,;2 ;, 
*ik,- ,, %r 

BWxAT ’ ; 5 
~2, r- :,+ 
_‘. et:- ” / i >;p : -2:: 

“, 
-.>; <i 

UailV Intake C;alCUlatlOnS 
inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 6.99E-02 
Noncancer Inhalation Intake(RME) = l.96E-01 

Cancer inhalation Intake(CTE) = 1 .lOE-02’ 
Noncancer Inhalation Intake(CTE) = 8.57E-02 
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SITE 8. TABLE 7.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Full Time Worker 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

WOBinb Table7 



SITE 8 -TABLE 8.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Worker 

Chloroform 

Vinyl Chloride 
(total) 

7.20E-03 

Q.ZOE-04 

Medium 

I I 

Route Route 
EPC EPC EPC 

mglL 2.57E-05 mglm3 
I I 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation. 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

Cancer Slope 3 Cancer Slope 
Factor Factor Units 

5.60E-02 

810E-02 

1.50E-02 

Total Risk Across All Exposure Routes/Pathway! 

WO&nhFTW.xls Table8 

_ -...- .._. 

1 O/29/01 1:08 PM 



SITE 8 -TABLE 7.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 8 -TABLE 7.14. REASONABLE MAXIMUM EXPOSURE (RME) 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

-1 
Receptor Population: Full Time Worker 
Receptor Age: Adult 

II I 
concern 

I 
Valye 1 Units 1 Value 1 Units 1 

(1) Speafy Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation 

EPC 
Selected 

Yi 

for Hazard 
Calculation (1) 



SITE 8 -TABLE 8.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 8 -TABLE 7.14. REASONABLE MAXIMUM EXPOSURE (RME) 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Inhalation. 

Chemical 
of Potential 

Concern 

1 ,I ,2-Trichloroethane 

Chloroform 

Vinyl Chloride 
(total) 

Medium 
EPC 

Value 

7.67E-04 

3.69E-03 

5.70E-04 

Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 
. . .i 

Units Value Units Calculation (1) Units ;“. _’ c, ; 

,7,_ ;1”1 
mg/L l.O8E-06 mglm3 R 1.2E-08 mglkg-day 560E-02 (mglkg-day)’ 6.7E-10 ‘.j’ 

mglL 1.95E-05 mglm3 R 2.2E-07 mglkg-day 8.10E-02 (mg/kg-day)’ 1.7E-08 -’ 

mg/L 1.59E-05 mglm3 R 1.8E-07 mglkg-day 150E-02 (mglkg-day)” 2,6E-Og”,$ .z,,’ G$ 
2.1508 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calcuiation. .‘< -. 2 

I :. 1 ,: 



SITE ~-TABLE 4.14 

VALUES USED FOR DAiLY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE a - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Adult 

Exposure Parameter Parameter Definition 

Route Code 

‘Inhalation Cair Chemical Concentration in Air 
IRa Inhalation Rate of volatiles 
EF Exposure Frequency ’ 
ED Exposure Duration 
ET Exposure Time 
EIW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Units 

(w/m”) 
(m’/hr) 

(days/year) 

(years) 
(hr/day) 

(kg) 
Ww) 
(days) 

RME 
Value- 

Derived 
2.5 
250 

25 
8 
70 

25,550 
9.125 

RME CTE CTE Intake Equation/ 
Rationale/ Value Rationale/ Model Name 
Reference Reference 

EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 
EPA 1989a 2.5 EPA 1989a CairxIRaxETxEFxED 
EPA 1993a 219 EPA 1993a E3W x ATE 

EPA 1993a 9 EPA 1993a 
Professional judgement 4 Professional Judgement 
EPA 1989a 70 EPA 1989a 
EPA 1989a 25,550 EPA 1989a 
EPA 1989a 3.285 EPA 1999a 

Uailv Intake Calculations 
inhalation Intake = (IRa x ET x EF x ED) I (BW x AT) 

Can&r Inhalation Intake(RME) = 6.99E-02 
Noncancer Inhalation Intake(RME) = 1.96E-01 

Cancer Inhalation Intake(CTE) = l.lOE-02 
Noncancer Inhalation Intake(CTE) = 8.57E-02 

W08ln~’ ‘k t.xls Table4-1 

_I 



SITE 8 _ TABLE 7.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Reference Reference Hazard 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. ,.:. ~.’ _ 
;4 ’ :, 

_, 
,p > 4.8, 

~ 

WOBlnhFTWoutxls Table7 
1 O/29/01 1:08 PM 



SITE 8 -TABLE 8.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Worker 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

Concern 

1 .I .2-Trichloroethane 

Chloroform 

Vinyl Chloride 

(totai) 

Medium 
EPC 

Value 

1 .i’OE-03 

7.20E-03 

920E-04 

Medium 
EPC 
Units 

mglL 

mg/L 

mg/L 

Route 
EPC 

Value 

8.86E-09 

920E-08 

4.97E-08 

Route 
EPC 
Units 

mglm3 

mglm3 

mglm3 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

5.60E-02 

8.10E-02 

150E-02 

Cancer Slope Cancer 
Factor Units Risk 

(mglkg-day).’ 3.5E-11 

(mglkg-day).’ 5.2E-10 

(mglkg-day)’ 5.2E-11 

I 6.1E-10 

Total Risk Across All Exposure Routes/Pathways 

W08ln’ >’ 

P 

ut.xls Table8 



SITE 8 _ TABLE 7.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Point: Ambient Air 
Receptor Population: Full Time Worker 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units V&Je 

Inhalation 1.1.2-Trichloroethane 7.67E-04 mg/L 3.99E-09 

Chloroform 3.69E-03 mg/L 4.72Ez08 

Vinyl Chloride 5.70E-04 mg/L S.OBE-08 

(total) 

(1) Speci!y Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

Route 
EPC 
Unils 

mglm3 

mg/m3 

mglm3 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

,.>. i* 

R 3.4E-10 mglkg-day mglkg-day NA . NA. ,. );. 
,.T 

R 4.OE.09 mg/kg-day 8.60E-05 mgikg-day NA NA 4.7E-05 

R 2.6E-09 mgikg-day 2.80E-02 mglkg-day NA NA 9.4E-08 
? 

4.7E.05 ‘: ; ,,.;*z 

Total Hazard index Across All Exposure Routes/Pathways 1 4.7E.05 -^ !’ 
7% + 

.\- .’ 



SITE 8 - TABLE 8.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Chemical 
of Potential 

Concern 

inhalation 1,1,2-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

Intake 
(Cancer) 

4.4E-11 

5.2E-10 

3.4E-10 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

mglkg-day 560E-02 

mglkg-day 8.10E-02 

mglkg-day 1.50E-02 

Cancer Slope 
Factor Units 

Cancer 
Risk 

Total Risk Across All Exposure Routes/Pathways 



Receptor Population: Day Care Child 
Receptor Age: Child (O-6 Years) 

I I 
11 Exposure IParameted Parameter Definition 

Inhalation Cair Chemical Concentration in Air 

Code 

IRa Inhalation Rate 
EF Exposure Frequency 

ED Exposure Duration 
ET Exposure Time 
BW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

SITE 8 -TABLE 4.15 

VALUES USED FOR DAiLY INTAKE CALCULATIONS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 - AC?ANCONED CHE?fiICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

(mslm’) 
(m’lhr) 

(days/year) 

(y-4 
(hr/day) 

(kg) 
(days) 

RME 
Value 

Derived 
1.2 

250 
6 

8 
15 

25,550 

RME 
Rationale/ 
Reference 

EPA 1989c 
EPA 1996a 
EPA 1993a 
Professional judgement 
Professional judgement 
EPA 1989c 

EPA 1989c 

CTE 
Value 

Derived 

1.2 
219 

3 
4 

15 
25,550 

GTE 
Rationale/ 
Reference 

EPA 1989c 
EPA 1996a 
EPA 1993a 
Professional Judgement 
Professional Judgement 
EPA 1989c 
EPA 1989c 

intake Equation/ 
Model Name .<: 

* ; ., 
Chronic Daily Intake (CDI) @g/kg-day)=- 

r. : 
CairxIRaxETxEFxED 

BWxAT ,*; 
‘<$g$ 

.; 
: : ,.- 

(days) I 2,190 EPA 1989c I 
.-- 

1,095 EPA 1989c I ;y,.,,* 

uaitv IntaKe C;alculatlons 
Inhalation intake = (Cair x Ira x Et x EF x ED) I (BW x AT) 

Cancer Inhalation Intake(RME) = 3.76E-02 
Noncancer Inhalation Intake(RME) = 4.38E-01 

Cancer Inhalation Intake(CTE) =’ 8.23E-03 
Noncancer Inhalation Intake(CTE) = 1.92E-01 



SITE 8 -TABLE 7.15. REASOFjABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 



SITE 8 -TABLE 8.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Child 
Receptor Age: Child (O-6 Years) 

Inhalation 1.1,2-Trichloroethane 1.70E-03 

Chloroform 720E-03 

Vinyl Chloride 
Iftntd\ 

9.20E-04 
I 

Cancer Slope 
Factor 

5.6OE-02 

8.10E-02 

3.00E-02 

Cancer Slope 
Factor Units 

(mglkg-day)” 

(mglkg-dayr’ 

(mglkg-dayr’ 

Total Risk Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

.i. hk- .: 



SITE 8. TABLE 7.a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Child 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

Rout.3 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

intake (Non-Cancer) 

Reference 
Concentration 

Units 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

4.4E-02 

l.lE-04 

4.4E.02 

4.4E-02 



SITE 8 -TABLE 8.15a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Day Care Child 

Inhalation 1 ,I ,P-Trichloroethane 

Chloroform 

7.67E-04 

3.69E-03 

Vinyl Chloride 
I(total) 

5.70E-04 

I 

I I 
Medium Route 

EPC EPC 
Units Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

‘R 

Cancer Slope 
Factor Units 

(mglkg-day)” 5OE-10 ‘: 

(mglkg-day)’ 1 .3E-08:: 

(mglkg-day)’ 3,gE-&$ 

Total Risk Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cancer 
Risk 

jy- 

1.7E-08 

1.7E-08" 



SITE 8 -TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air I Outdoor Ambient Air 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Parameter Parameter Definition Units RME RME CTE CTE intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Inhalation Cair Chemical Concentration in Air (ms/m3) Derived EPA 1089a Derived EPA 1989a Chronic Daily Intake (CDI) (mglkg-day)= 

IRa Inhalation Rate (m?hr) 0.833 EPA 1096a 0.833 EPA 1996a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year). 350 EPA 1093a 234 EPA 1093a BWxAT 

ED Exposure Duration Wears) 24 EPA 1093a 7 EPA 1903a 

ET Exposure Time (hr/day) 24 EPA 1093a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 108Oa 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1089a 25,550 EPA 1989a 
AT-N Averaging Time (Noncancer) W’s) 8.760 EPA 1989a 2.555 EPA 1989a 

uailv IntaKe C;alculations 
Inhalation Intake = (Cair x lra x Et x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 Noncancer Inhalation Intake(CTE) = 1.83E-01 



SITE 8 -TABLE 7.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

F 
Receptor Population: Resident 

lReceptor Age: Adult I j 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

COllCWn Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

RO& 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
DO% 

Reference 
Dose Units 

Reference Reference 
Concentration Concentration 

Units 

Hazard 
Quotient 

(1) Spe‘cify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 
‘“i 
*.*, 



SITE 8 -TABLE 8.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 

Receptor Population: Resident 

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) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

rhalation 1,1,2-Trichloroethane 

Chloroform 

Vinyl Chloride 
(total) 

1.70E-03 

7.20E03 

920E-04 

mglL 

mglL 

mglL 

24OE-06 

3.81E-05 

257E-05 

mglm3 

mglm3 

mglm3 

R 

R 

R 

2.3E-07 

3.6E06 

2.4E-06 

mglkg-day 560E-02 (mglkg-day)’ 1.3E-08 

mglkg-day 8.1OE-02 (mg/kg-day)” 2.9E-07 

mglkg-day 1.50E-02 (mglkg-day)” 3.6E-08 
1 3.4E-07 

- .-.. . - - ,-.. el aa- n-v Total Risk ACroSS All Exposure Kouresrramways 1 J.~c-uf 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



SITE 8 _ TABLE 7.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

CO!lCWn Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference 
DO% 

Reference Reference 
Concentration Concentration 

Units 

Inhalation I,1 .P-Trichloraethane 

Chloroform 

Vinyl Chloride 

(total) 

7.67E-04 

3.69E.03 

5.70E-04 

mg/L 

mg/L 

mg/L 

1 .OBE-06 

1.95E-05 

1.59E-05 

mg/m3 

mglm3 

mgld 

R 

R 

R 

Z.OE-07 

3.6E-06 

2.9E-06 

mg/kg-day 

mgikg-day 

mg/kg-day 

8.60E-05 

2.80E-02 

mg/kg-day 

mgikg-day 

mglkg-day 

NA NA 
NA NA 4.2E-OZ,.,:~ 
NA NA , ,0E.04~z& ‘- 

4.2E-02 

Total Hazard Index Across All Exposure Routes/Pathways 1 4.2E-02-, 
(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard catwlatton. z. - 



SITE 8 - TABLE 8.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air 
Receptor Population: Resident 
Receptor Age: Adult 

Route 
EPC 

Value 

l.O8E-06 

1.95E-05 

1.59E-05 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

, 
> 

Cancer Slope Cancer Slope 
I I 

Cancer 
Factor Fahtor Units Risk 

Intake 
(Cancer) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

Total Risk Across All Exposure Routes/Pathways 11 3.4E-08 



SITE 8 - TABLE 4.17 . 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Parameter Parameter Definition 
Route Code 

Inhalation Cair Chemical Concentration in Air 
IRa Inhalation Rate of volatiles 
EF Exposure Frequency 
ED Exposure Duration 
ET Exposure Time 
EW Body Weight 

AT-C Averaging Time (Cancer) 
AT-N Averaging Time (Noncancer) 

Units 

3 @v/m ) 
(ms/hr) 

(days/year) 

(YeW 
(hr/day) 

(kg) 
(days) 
(days) 

RME 
Value 

Derived 
0.833 
350 
24 
24 

70 
25,550 
8,760 

RME 
Rationale/ 
Reference 

EPA 1989a 
EPA 1996a 
EPA 1993a 
EPA 1993a 
EPA 1993a 
EPA 1989a 
EPA 1989a 
EPA 1989a 

CTE 
Value 

Derived 
0.833 
234 

7 
24 
70 

25,550 
2,555 

CTE 
Rationale/ 
Reference 

EPA 1989a 
EPA 1996a 
EPA 1993a 
EPA 1993a 
EPA 1993a 
EPA 1989a 
EPA 1989a 
EPA 1989a 

Intake Equation/ 
Model Name . . 

,. 
Chronic Daily Intake (CDI) (mg/kg-day)= 
CairxIRaxETxEFxED .“, I 

BWxAT l_t. 
.>a; y- ;, 

: 
“i., 

em 

’ uaw IntaKe cialculatlons 
Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 

Cancer Inhalation Intake(RME) = 9.39E-02 Cancer Inhalation Intake(CTE) = 1.83E-02 
Noncancer Inhalation Intake(RME) = 2.74E-01 ‘Noncancer Inhalation Intake(CTE) = 1.83E-01 



SITE 8 _ TABLE 7.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

concern 

1.1,2-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

Medium Medium 
EPC EPC 

Value Units’ 

1.70E-03 mgll 

7.20E-03 mg/L 

9.20E-04 mg/L 

Route 
EPC 

Value 

8.&E-09 

9.20E-08 

4 97E-08 

ROtIt@ 
EPC 
Units 

mg/m3 

mglm3 

mglm’ 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) DO?& Dose Units Concentration concentratiqn ctuotlent 

for Hazard Units Units 
Calculation (1) 

R 2.4E-09 mgikg-day mgikg-day NA NA I 

R 2.5E-08 mg/kg-day 8.60E-05 mgikg-day NA NA 2.9E-04 

R 1.4E-08 mglkg-day 2.60E-02 mgikg-day NA . NA 4.9507 

2.9E.04 

Total Hazard Index Across All Exposure Routes/Pathways 1 2.9E-04 
(1) Specify Medum-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 



SITE 8 -TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT REStDENTS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Ambient Air 
Receptor Population: Resident I 

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) 

Units 

Cancer Slope Cancer Slope 
Factor Factor Units’ 

Cancer 
Risk 

.j*,& 

Inhalation 1 ,I .P-Trichloroethane 

Chloroform 

1.7OE-03 

7.20E-03 

mg/L 

mg/L 

8.86E-69 

9.20E-08 

mglm3 

mg/m3 

R 

R 

8.3E-10 

8.6E-09 

mglkg-day 

mglkg-day 

5.60E.02 

8.10E-02 

(mglkg-day)” 

(mg/kg-day)” 

II Vinyl Chloride 

Iftotal) 
1 9.20E-04 1 mg/L 4.97E-08 mglm3 R 4.7E-09 mglkg-day 1.50E-02 
I I 

1 (mglkg-day).’ 1 7.OE-11 .,. 
I I I II I I I * ‘)E-,n 

a I’ 
~.. . , I I I I I I, I I I 

Total Risk Across All Exposure Routes/Pathways 
(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation 



SITE 8. TABLE 7.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 6 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
Route 

Inhalation 

Chemical 
of Potential 

concern 

1 .l .2-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

Medium Medium 
EPC EPC 

Value Units 

7.67B04 mg/L 

3.69E.03 mgfL 

5.70E-04 mgll 

Route 
EPC 

V&B 

3.99E-09 

4.72E-06 

3.06E-06 

Route 
EPC 
Units 

mglm’ 

mglm3 

mg/m3 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) DO% Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

R 7.3E-10 mglkg-day mg/kg-day NA 

R 6.6E-09 mglkg-day &60E-05 mglkg-day NA 

R 5.6E-09 mg/kg-day 2.60E-02 mglkg-day NA 

Total Hazard index Across All Exposure Routes/Pathways 
(I) Specify Medium-Specific (M) 01 Route-Specific(R) EPC selected for hazard calculation. 



SITE 8 - TABLE 8.17a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO AMBIENT AIR 

SITE 6 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure 
Route 

Inhalation 

Chemical Medium 
of Potential EPC 

Concern Value 

1 ,I ,2-Trichloroethane 7.67E-04 

Medium 
EPC 
Units 

mg/L 

Chloroform 

Vinyl Chloride 

(total) 

3.69E-03 mglL 

5.70E-04 mglL 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

(1) Specify Medium-Specitic (M) or Route-Specific(R) EPC selected for risk calculation 

I Units 
I 

Cancer Slope 
Factor Units 

(mglkg-day).’ 

(mg/kg-day)’ 

(mglkg-day)“ 

Total Risk Across All Exposure Routes/Pathways 8.2E-11. 



SITE 8 - TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR I OUTDOOR AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Indoor Air / Outdoor Ambient Air 
Receptor Population: Resident 
Receptor Age: Child (O-6 Years) I’ 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale\ Model Name 
Rsference Reference 

Inhalation Cair Chemical Concentration in Air (m9d Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-day)= 

IRa Inhalation Rate (m?hr) 0.5 EPA 1996a 0.5 EPA 1989a CairxIRaxETxEFxED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a 

ET Exposure Time (hrlday) 24 EPA 1993a 24 Professional Judgement 

BW Body Weight (kg) 15 EPA1989a 15 EPA 198Qa 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 198Qa 

AT-N Averaging Time (Noncancer) (days) 2.190 EPA 1989a 730 EPA 1989a 

Uailv Intake Galculatlons 
Inhalation Intake = (Cair x Ira x Et x EF x ED) I (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 
Noncancer Inhalation lntake(RME) = 7.67E-01 

Cancer Inhalation Intake(CTE) = 1.47E-02 
Noncancer Inhalation Intake(CTE) = 5.13E-01 



SITE 8 -TABLE 7.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

[Scenario Timeframe: Future 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Inhalation 1,1,2-Trichloroethane 1.70E-03 mg/L 2.40E-06 mg/m3 R 

Chloroform 

Vinyl Chloride 

7.20E-03 

9.20E-04 

mg/L 

mg/L 

3.81E-05 

2.57E-05 

mg/m” 

mglm3 

R 

R 

2.9E-05 

Z.OE-05 

mglkg-day 

mglkg-day 

8.60E-05 

2.80E-02 

IIll (total) I I 
Total Hazard index 

I I U”its I 

;ross All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

I 



SITE 8 -TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 

Exposure 
Route 

Chemical 
of Potential 

Medium 
EPC 

Medium 
EPC 

Route 
EPC 

Concern Value Units Value 

Inhalation 1 ,I ,P-Trichloroethane 1.70E-03 mg/L 2,40E-06 

Chloroform 

Vinyl Chloride 
(total) 

7.20E-03 mg/L 3.81E-05 

9.20E-04 mg/L 257E-05 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

mg/m3 

I 

R 

mg/m3 R 

mglm3 R 
I 

1.7E-06 mglkg-day 3.OOE-02 (mglkg-day).’ 5.1 E-08 

I I I 2.6507 

Total Risk Across All Exposure Routes/Pathways 1 

(1) Specify Medium-Specific (M) or Route-SpeciRc (R) EPC selected for risk calculation. 



SITE 6 _ TABLE 7.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURECHILD RESIDENTS TO INDOOR AIR 

SITE 6 _ ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Exposure Chemical Chemical Medium Medium Medium Medium Route Route 
Route Route of Potential of Potential EPC EPC EPC EPC EPC EPC 

CWlCWn CWlCWn V&e V&e Units Units Value Value 

Inhalation Inhalation 1,1.2-Trichloroethane 1,1.2-Trichloroethane 7.67E-04 7.67E-04 mg/L mg/L 1 .OtjE-06 1 .OtjE-06 

Chloroform Chloroform 3.69E.03 3.69E.03 mg/L mg/L l.S5E-05 l.S5E-05 

Vinyl Chloride Vinyl Chloride 5.70E.04 5.70E.04 mg/L mg/L 1.59B05 1.59B05 

(total) (total) 

(1) (1) Speiify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. Speiify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Route Route 
EPC EPC 
Units Units 

mg/m3 mg/m3 

mg/m3 mg/m3 

mglm3 mglm3 

EPC EPC Intake Intake Intake Intake Reference Reference Reference Reference Reference Reference Reference Reference Hazard Hazard 
Selected Selected (Nan-Cancer) (Nan-Cancer) (Non-Cancer) (Non-Cancer) Dose Dose Dose Units Dose Units Concentration Concentration Concentration Concentration Quotient Quotient 

for Hazard for Hazard Units Units Units Units 
Calculation (1) Calculation (1) 

.s .s 

I I 
R R 5.5E-07 5.5E-07 mg/kg-day mg/kg-day mglkg-day mglkg-day NA NA NA NA 

R R 1 .OE-05 1 .OE-05 mglkg-day mglkg-day 6.60E-05 6.60E-05 mgikg-day mgikg-day NA NA NA NA l.ZE-01 l.ZE-01 
.l.. .l.. 

R R 8.2E-06 8.2E-06 mglkg-day mglkg-day 2.80b02 2.80b02 mgikg-day mgikg-day NA NA NA NA 2.9E44 ; “.. 2.9E44 ; “.. 
d *,k+, d *,k+, 

1.2E-01 1.2E-01 

Total Hazard Index Across All Exposure Routes/Pathways Total Hazard Index Across All Exposure Routes/Pathways 1 1.2E-01 1 1.2E-01 
: : 

,‘. ,‘. 



SITE 8 - TABLE 8.18a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Indoor Air 
Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Inhalation 1,1,2-Trichloroethane 7.67E-04 

Chloroform 3.69E-03 

Vinyl Chloride 
I(total) 

570E-04 

I Units 
I 

Value 
I 

Units 
I 

EPC Selected 
for Risk 

Calculation (1) 

R 

R 

R 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

8.9E-10 

2.3E-08 

7.OE-09 
3.1E-08 

3.lE-08 



SITE 8 - TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Ambient Air 
Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure Parameter Parameter Definition Units RME RME CTE CTE IntakeEquation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference . . 

Inhalation Cair Chemical Concentration in Air bwi/m3) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mg/kg-dayi: 
IRa Inhalation Rate of volatiles (m’/hr) 

. 
0.5 EPA 1996a 0.5 EPA 1989a CairxlRaxETxEFxED .; $,,> 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT --;:, -, 
.s:, _i ,~ 

. ED Exposure Duration (years) 6 EPA 1993a 2 EPA 1993a 
ET Exposure Time (hrlday) 24 EPA 1993a 24 Professional Judgement 
BW Body Weight 

,. 
(kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25.550 EPA 1989a 
,. .* 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a ,_ 

lballv Intake C;alCUlatlOnS 
Inhalation intake = (IRa x ET x EF x ED) I (BW x AT) 

Cancer Inhalation Intake(RME) = 6.58E-02 Cancer Inhalation Intake(CTE)‘= 1.47E-02 
Noncancer Inhalation Intake(RME) = 7.67E-01 Noncancer Inhalation Intake(CTE) = 5.13E-01 



SITE 8 -TABLE 7.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

kcenario Timeframe: Future 1 

(I) Specify Medium-Specific(M) or Route-Speclc (R) EPC selected for hazard calculation. 



SITE 8 - TABLE 8.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Ambient Air 
Receptor Population: Resident 
Receotor Aae: Child (O-6 Years) I. 

Exposure Chemical Medium Medium Route Route EPC Selected 
Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

rhalation 1 ,I ,2-Trichloroethane 1.70E-03 mglL 8.86&09 mg/m3 R 

Chloroform 720E-03 mglL 9.20E-08 mglm3 R 

Vinyl Chloride 9.20E-04 mg/L 4.97E-08 mglm3 R 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 
(Cancer) 

5.8E-10 

6.0509 

3.3E-09 

Intake 
(Cancer) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

Cancer Slope Cancer Slope 
Factor Factor Units 

5.60E-02 (mglkg-day)” 

B.lOE-02 (mglkg-day).’ 

3.00E-02 (mglkg-day)’ 

Cancer 
Risk 

&(1 :,,: “‘$ .,‘. : _, 

3,3E-, , :bF ‘3, 

4.9E-10 ,, 

9.8E-11 

Total Risk Across All Exposure Routes/Pathways 11 6.2E-10 11 



SITE 8 -TABLE 7.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Ambient Air 
Receptor Population: Resident 

EXpOSWe 
Route 

Inhalation 

Chemical 
of Potential 

COWCS 

1.1.2-Trichloroethane 

Chloroform 

Vinyl Chloride 

Medwm 
EPC 

Value 

7.67E.04 

3.69E-03 

5.70G04 

Medium 
EPC 
Units 

mg/L 

Route 
EPC 

Vallle 

3.99E-09 

Route 
EPC 
Units 

mglm3 

EPC 
Selected 

for Hazard 
Calculation (1) 

R 

Intake 
(Non-Cancer) 

Z.OE-09 

Intake 
(Non-Cancer) 

Units 

mg/kg-day 

Reference 
DO% 

Reference 
Dose Units 

mgikg-day 

Reference Reference 
Concentration Concentration 

Units 

NA NA 

Hazard 
auLm?nt 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 



SITE 8 -TABLE 8.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS 
EXPOSURE OF FUTURE CHILD RESIDENTS TO AMBIENT AIR 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Resident 
Receptor Age: Child (O-6 Years) 

Exposure 
Route 

rhalation 

Chemical 
of Potential 

Concern 

1 ,I ,2-Trichloroethane 

Chloroform 

Vinyl Chloride 

(total) 

Medium Medium 
EPC EPC 

Value Units 

767E-04 mglL 

3.69E-03 mg/L 

570E-04 mg/L 

Route 
EPC 

Value 

3.99E:09 

4.72E-08 

3.08E-08 

Route EPC Selected 
EPC for Risk 
Units Calculation (1) 

mglm3 R 

mglm3 R 

mglm’ R 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

4.5E-10 mglkg-day 3.00E-02 

Total Risk Across All Expoa 



SITE 8 -TABLE 9.1. REASONABLE MAXIMUM EXPOSURE rRME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Primary Dermal 

Target Organ 

lngeStionl 
- 

Lifespan 1.8E.03 I 7.5E-05 

CNS 4.lE-02 6.4E-03 

CNS 3.5E-03 3.2E-04 

Liver 

Liver 

Liver 
< 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total CNS HI = 

Exposure 

Routes Total 

1.9E-03 

4.7E-02 

3.8E-03 

8.7E-02 

1.8E.04 

1.4E.01 
4 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 

The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 1, Cumulative Risk Summary. 



SITE 6 -TABLE 9.la. CNETRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ FULL TIME WORKER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC.WHITE OAK, SILVER SPRING, MARYLAND 

Subutface Soil Anttmony 

I/ 
Manganese 

1,1,2-Trichloroethane 

Chloroform 

Outdoor Air inyl Chloride I 

Carcinogenic Risk Chemical 

Total Risk Across Surface Soij 

Total Risk Across Groundwater / Air 

]I ,“:fZE:;; 

Total Risk Across All Media and All Exposure Routes jj=TEq 

Primary 

Target Organ 

Lifespan 

CNS 

CNS 

Liver 

Liver 

Liver 

Total Hazard 

Non-Carcinogenic Hazard Ctuotlent 

Inhalation 

7.8E-04 

1 .EE-02 

1.5E-03 

Z.OE-02 

4.9E-05 

Dermal 

6.6E-06 

5.6E.04 

2.8E-05 
- 

ex Across All Media and All Exposure Routes 

Exposure 

Routes Total 

7.9E.04 

l .EE-02 

1.6E-03 

Z.OE-02 

4.9805 

4.OE:!x? 

“7 

Total Liver HI = 
:‘-. 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air and outdoor air. 
The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 2. Cumulative Risk Summary. 



SITE 8 -TABLE 9.2, REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE/UTILITY WORKER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Non-Carcinogenic Hazard Quotient 

Dermal 1 Primary 1 Ingestion 

Lifespan 

CNS 

CNS 

2.6E-04 

59E-03 

5.1 E-04 

7.7B09 

3.4E-09 

3.lE-08 

3.6E.08 

7.7E-09 

3.4E.09 

3.1E-08 

3.6E-08 

1 ,I ,2-Trichloroethane 

Chloroform 

Vinyl Chloride 

Arsenic 

Chromium 

Liver 

Liver 

Liver 

Skin. Vascular 

NOAEL 

NOEL j 1 2.8E-03 1 :I:;; II 

Total Hazard Index Across All Media and All Exposure Routes 

Total Risk Across Groundwater 

Total Risk Across All Media and All Exposure Routes 

Inhalation D.%llal Exposure 

Routes Total 

1.6E-05 2.7G04 

1.4E.03 7.3E.03 

6.9E-05 5.8E-04 

9.4E-05 9.4E-05 

3.OE-05 lSE-04 1.8E.04 

5.OE-08 4.OE-05 4.OE-05 

2.2E-04 Z.ZE-04 

1.4E-04 1.4E-04 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

TableSN ” ‘IMEADD.xls 
9 

,/ ,, 



SITE 8 -TABLE 9.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE / UTILITY WORKER 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

Medum Chemical Chemical 

I Medium 

I 

Point 

Soil Soil Surface and 

Subsurface Soil 

Groundwater Water Onsite 

Carcinogenic Risk Chemical 

Scenario Timeframe: Future 
Receptor Population: Maintenance / Utility Worker 
Heceptor Age: Adult 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

I 

2.OE.13 

3SE-12 

4.2E.13 

Total Risk Acres! 

,:::::a, 1 Derma’ 1 

1 .OE-09 3.7E-09 Aroclor-1260 

Antimony 

3.5E-09 1 3.5E-09 IlVinyl Chloride 

3.4E-09 1 3.4E-09 II;;:%se& 

I- 

Total Risk Across Groundwater 7.8E-09 

Total Risk Across All Media and All Exposure Routes -1 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ T Ingestion Inhalation Dermal 

Lifespan 6.4E-05 2.7E-06 

CNS 1.5E-03 2.3E-04 

CNS 1.3E-04 

~ 

1 .I E-05 

3.9E-06 

7.7E-09 

Liver Z.lE-05 

Liver 

Liver 

Skin, Vascular 

NOAEL 

NOEL 1 6.7E-04 

Total Hazard Index Across All Media and All Exposure Routes 

3.9E-05 

l .ZE-05 

5.9E-05 

Z.ZE-05 

Exposure 

Routes Total 

6.7E-05 

1.7E-03 

1.4E-04 

Z.lE-05 

4.38-05 

1.2E~05 

5.96-05 
‘. 

2.2EQ& 

6.7<:04 

2.7E.03 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

TableSMUW8RMEADDCTE.xls 10/29/01 1207 PM 



SITE 8 -TABLE 9.3 REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 
Scenario Timeframe: Future 
Receptor Population: Construcbon Worker 
Keceptor Age: Adult 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Exposure 

Medium 

Surface and Aroclor-1260 

Subsurface Soil Antimony 

Manganese 

Z.QE-08 3.4E-09 3.2E-08 Aroclor-1260 

Antimony 

Manganese 

Mercury Mercury 

1,l.Z.Trichloroethans 

Chloroform 

Vinyl Chloride 

Arsenic 

Chromium 

Vanadium 

Total Risk Across 

1.9E-12 lSE-09 1.5E-09 1.1.2-Trichloroethane 

Z.QE-11 6.7E-10 7.OE-10 Chloroform 

Z.QE-12 6.2E-09 6.2E-09 Vinyl Chloride 

7.2D09 7.2E.09 Arsenic 

Chromium 

Vanadium 

Tot6 It Risk Across Surface Soi;l[ 

Total Risk Across Groundwater 1 BE-08 

I 
I - 

ingestion inhalation Oermal 

Onsite 

8.lE-05 

7.OE-03 

3.4E-04 
- 

4.7E-04 

7.7E.04 

Z.OE-04 

l.lE-03 

7.1 E-04 

1.4E.02 

sure Router 

6.2E-03 

1.5E.01 

1.3E-02 

4.7E.04 

l.lE-03 

Z.OE-04 

l.lE-03 

7.lE.04 

Skin. Vascular 

Water 

Z.QE-04 

4.6E-97 

1.4E-02 

1.6E-01 Total Hazard Index Across All Medta and All Expo 

Total Liver HI = 

HI = 

HI = 

HI = 

All Media and All Exposure Routes -1 Total CNS 

Total Skin 

Total Vascular 



Dermal 

Scenario Timeframe: Future 
Raceptor Population:. Construction Worker 
KeCeptOr Age: Adult 

SITE 6 -TABLE 9% CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - CONSTRUCTION WORKER 

SITE 6. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

l.lE-09 

Groundwater Onsite 1.1.2-Trichloroethane 4.3E-13 6.9E-10 

Chloroform 7 4E-12 3.4E-t0 

Vinyl Chloride 6.9E-13 3.6E-09 

Arsenic 3.6E-09 

Chromium 

Vanadium 1 1 Vanadium 

Total Risk Across Surface Soil 1.6E-06 

Total Risk Across Groundwater 8.7E-09 

T&l Risk Across All Media and All Exposure Routes 

Primary 

Target Organ 

Lifespan 

CNS 

CNS 

Liver 

Liver 

Liver 

Skin. Vascular 

NOAEL 

NOEL I 6.7E-03 
- 

Total Hazard Index Across All Media and All Exposure Route! 

Non-Carcinogenic Hazard Quotient 

- 
Exposure 

Routes Total 

3.lE-03 

7.3%02 

6.2E-03 

2 lE-04 

4.7E-04 

l .ZE-04 

5.9E-04 

2.2& .,,., 

6.76-03 

9.0502 

,, 
Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

TableSConstW8RMEADDCTE.xls 10/29/01 1209 PM 



SITE 8 _ TABLE 9.4. REASONABLE MAXIMUM ExPosuRE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium EXpOSUre Exposure Chemical Carcinoganlc Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Ingestion Inhalation Dsrmal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

011 Soil Surface and Aroclor-1260 1.6E-08 2.6E-08 4.2E.08 

~ 

Aroclor-1260 

Subsurface Soil Antimony Antimony Lifespan l.lE-04 2.1E-05 1.3E-04 

Manganese Manganese CNS 2.6E-03 1.8E-03 4.4E.03 

MFJUIV Mercury CNS 2.3E.04 8.7E-05 3.1E-04 

Total Risk Across Surface Soil Total Hazard Index Across All Media and All Exposure Routes 4.8E-03 

k Across All Media and All Exposure Routes Total CNS HI = 

TableSR 



SITE 6 -TABLE 9.4% CENTRAL TENDENCY EXPOSURE (GTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& - ADULT RECREATIONAL USER 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Soil Soil Surlace and Aroclor-1260 I.2609 5.2E-10 1.7E-09 Aroclor-1260 

Subsurface Soil Antimony Antimony Lifespan 2,8E-05 1.4E-06 3.OE-05 

Manganese Manganese CNS 6.5E-04 1 .ZE-04 7.7E-04 

MWWy Mercury CNS 5.6E.05 5.6E-06 6.2E-05 

Total Risk Across Surface Soil 1.7E-09 Total Hazard Index Across All Media and All Exposure Routes 6&E-04 

k Across AlI Media and All Exposure Routes TotalCNSHl.~] 

TableSRecUser8RMEADDCTE.xls 10/29/01 12106 PM 





SITE 8 -TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& - ADOLESCENT TRESPASSER 

SITE 8. ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Receptor Population: Trespasser 
Keceptor Age: AdOlescBnt 

Soil Soil 

~ 

Carmogmc Risk Non-Carcinogenic Hazard Quotient 

Total Risk Across Surface Soil Total Hazard Index Across 

k Across All Media and All Exposure Routes TotalCNSHI=4DE-(13 

TableSTresp6RMEADDCTE.xls IO/29101 12:06 PM 



Scenario Timeframe: Future 
Receptor Population: Dav Care Center Child 

SITE 8 -TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ DAY CARE CENTER CHILD 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

KeCebtOr Agk: Child (U-dYea&) 

Non-Carcinogenic Hazard Quotient 
II 

II i’, Ingestion 

- 

8 3E-03 

l.SE-01 

1.6E.02 

1.9E-01 1.9E-01 

4 OE-04 4.0E.04 
!I Outdoor Air inyl Chloride I 2.9E-08 I 2.9E-08 Vinyl Chloride I Liver 

Total Risk Across Surface Soil 3.8E-07 Total Hazard Index 

Total Risk Across Groundwater / Air 1 .SE-07 

Across A II Media a?d All Exposure Routes 11 11 4.6E.01 

Total Risk Across All Media and All Exposure Routes -1 

“Xe8RMEADD.xls 
4 ,’ 

TableSC 



Scenario Timeframe: Future 
Receptor r”opuiation: Day Care Car~ter Child 
Keceptor Age: C;hlld (“-6 Years) 

SITE 8 -TABLE 9.b. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - DAY CARE CENTER CHILD 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I 

II 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Total Risk Across All Media and All Exposure Routes -1 

Inhalation 

4.4E-02 

l.lE-D4 

ia and All Exposure Routes L 1.4E-01 

Total Liver HI = 

Total CNS HI = 
::, i 

TableSDayCare8RMEADDCTE.xls 10/29/01 1208 PM 



SITE 6 -TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE 6 _ ABANDONED CHEMICAL DISPOSAL PtT 

-1 
Receptor Populabon: Restdent 

Exposure 

Medium 

Water 

Subsurface Sail 

1 .I .2-Trichloroethane 

NSWC”NHITE OAK, SILVER SPRING, MARYLAND 

II 

Ingestion 

2.8E-07 

9.1E-07 

4.1E-07 

6.2E.06 

7.5E-05 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal 

l.lE-07 

2.1E-07 9.2E-06 

1.7E-06 4.OE-08 

&OE-08 3.3E-07 

2.1E-07 

Total Risk Across Surface So 

Inhalation 

7.2E-01 

5.6E-04 

Dermal Exposure 

Routes Total 

1 .OE-04 2.6E-03 

9.OE-03 6.6E-02 

4.4E-04 5.4E-03 

1.2E-03 

1.9E-03 

4SE-04 

1.4E-03 

8.9E-04 

1.7E-02 Vanadium I NOEL 1.6E-01 

3.9E-07 Toial Hazard Index Across All Media and All Exposure Routes 

1.3E.02 

7.4E-01 

9.4E-03 

4.9E-01 

4.7E-03 

1.7E-01 

1.5E+OO 

Total Risk Across Groundwater 1 &SE-05 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering, 
The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 1, Cumulative Risk Summary. 



SITE 8. TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - FUTURE ADULT RESIDENT 

I- 
Receptor Poputat~on: Resident 

Medium Exposure 

Medium 

Soil Soil 

Groundwater water 

Exposure 

Point 

Chemical 

SITE 8 _ ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk 

lngestlon 1 Inhalation 1 Dormal 

2.7E-08 3.OE.09 

5.6E-08 l.lE-08 5.7E-09 -i-l- 2.9E-08 l.lE-07 2.8E-09 

5.3E-07 7.3E-09 2.8E-08 

5.4E-06 1.3E-08 

5.6E-08 l.lE-08 5.7E-09 

2.9E-08 l.lE-07 2.8E-09 

5.3E-07 7.3E-09 2.8E-08 

5.4E-06 1.3E-08 

Total Risk Across Surface Soi 3.OE-08 

Total Risk Across Groundwate 

Chemical 

11 Routes Total 

1.4E-07 

5.6E-07 

5.4E.06 

6.2E-06 

Total Risk Across All Media and All Exposure Routes pzq 

Primary 

Target Organ 

LIfespan 

CNS 

CNS 

Liver 

Liver 

Liver 

Skin. Vascular 

NOAEL 

NOEL 

Total Hazard 

Nan-Carcinogenic Hazard Quotient 

Ingestion 

8.3E-04 

l.gE-02 

1.6E-03 

2.5E-03 

4.7E-03 

2.4E-03 

l.ZE-01 

5.5E-04 

3.5E-02 

ldex Across All sdia and All Exposure Routes 

Exposure 

Routes Total 

8.4E-04 

Z.OE-02 

1.7E-03 

2.7E-03 

1.6E-01 

2.7E-03 

1.2E-01 
..I, 

6.5t%@+ ‘. 

3.8i:OZ 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 
The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 2, Cumulative Risk Summary. 



SITE 8 -TABLE 9 6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - FUTURE CHILD RESIDENT 

Scenario Timeframe: Future Scenario Timeframe: Future 

Medium 1 Exposure 1 Exposure 11 Chemical 

1 Medium 1 Point 11 

I 

Soil Surface and 

Subsurface Soil II” 

roclor-1260 

Subsurface Soil Antimony 

Arsenic 

Chromium 

Vanadium 

Soil 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

lngertion Dermal Exposure Pnmary Ingestion 

Routes Total 11 Target Organ 
I 

Inhalation r Dermal Exposure 

2.4E.07 l .SE-06 

7.lE-06 1.5E-07 

4.4E-05 

1.4E-07 

3.z08 

1.4E.08 

2.3E-07 

7.6E.08 

Total Risk Across Surface SC 

Total Risk Across Groundwatc 

2.1E-06 

7.4E-06 

4.4E-05 

I 
Lifespan 

CNS 

CNS 

Skin, Vascular 

- 

2.3E-02 

5.3E-01 

4.6E-02 

2.7E-02 

4.6E-02 

Z.OE-02 

l.lE+OO 

9.OE-03 

3.7E-01 

3.1E+OO 

Z.lE-03 

- 

5.4E-04 

4.7E.02 

2.3E-03 

1.7E-03 

2.7E-03 

6.3E-04 

2.OE-03 

1.3E-03 

2.4E-02 

Total Risk Across All Media and All Exposure Routes 111 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 
The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 1, Cumulative Risk Summary. 

‘-) / 
‘I 
) 



SITE 8 -TABLE 9.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENl 

SITE 8 *ABANDONED CHEMICAL DISPOSAL PIT 

Soil 

Groundwater 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium 1 Point II I 

Ingestion 

7.3E.08 Soil Surface and Aroclor-1260 

Subsurface Sal Antimony 

Manganese 

M%K!J~ 

Inhalation 

Onsite 1 ,I .2-Trichloroethane 

Chloroform 

Vinyl Chloride 

Arsenic 

Chromium 

5.3E-06 

2.7E.06 

9.7E.07 

5.lE-06 

1.3E-08 

1.3E-07 

1.5E-08 

Vanadium 

Total Risk Acres: 

1.1.2-Trichloroethane 

Total Risk Across Groundwater 6AE-06 1 

Total Risk Across All Media and All Exposure Routes 

Liver 6.2E-03 4.1E-04 

Liver 1.6E-02 6.4E.01 7.6E-04 

Liver E.lE-03 6.2E.04 2.lE-04 

Skin, Vascular 4.OE-01 4.6E-04 

NOAEL 1.8E-03 1.7E.04 

NOEL l.ZE-01 5.2G03 

Total Hazard Index Across All Media and All Exposure Routes 

6.6E-03 

6.6E-01 

Q.OE-03 

4.OE.01 

2:~~E$l;3.. 

1.2E-01 

1.4i:oo 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Vascular HI = 

NOTE: inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering 
The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 2, Cumulative Risk Summary. 



SITE 8. TABLE 10.1. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY. FUTURE ADULT RESIDENT 

SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

Scenario Timeframe: Future 
Receotor Pooulation: Resident 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

K%C%btOr AQ& Adult 
II 

Total Risk Across Groundwaler 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total Skin HI = 

Total Vascular HI = 

NOTE: Inhalation risks from exposure to vapors emitted from groundwater represent the sum of risks from indoor air, outdoor air, and risks from inhalation while showering. 
The total risks from inhalation of indoor air, outdoor air, and air while showering are presented separately in Table 1, Cumulative Risk Summary. 



SITE 8 -TABLE 10.2. REASONABLE MAXIMUM EXPOSURE (RME) 

RISKASSESSMENTSUMMARY- FUTURE cHlLD REslDEtcr 
SITE 8 -ABANDONED CHEMICAL DISPOSAL PIT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical ogenic Hazard Quotient 

Inhalation / Dermal / zl;ur;ta, 

2.3E+OO z.EE+oo 

3.1E+OO 2.7E-03 32E+OO 

mmunological, Nail 

2.OE-03 l.lE+OO 

LiverlBloodlGI Trac 

Total Risk Across Groundwater 11 5.3E-05 ( 

lr 1 
Total Liver HI = 1 11 3.2EtOO 

Total Risk Across All Media and All Exposure Routes 1 5.5E-05 1 Total CNS HI = 

Total Skin HI = 

. Total Vascular HI = 

TablslOChildRes8RME.xls 10/29/01 1157 AM 



Volafilzation from Groundwater to Outdoor Air - RME 
Source: ASTM E 1739-95 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter 
H 
Uair 
dair 
W 
heap 
hv 
Lw 
Dws 
Dcap 
DS 
Dair 
Dwater 
theta-as 
theta-ws 
theta-T 
theta-acap 
theta-wcap 

Value Definition 
ihemical specific Henry’s Law Constant, (cm’-H20)/(cm’-air) 

390 Wind speed above ground in mixing zone (cmlsec) 
200 ambient air mixing zone height, (cm) 

1500 width of source parallel to groundwater flow direction, (cm) 
5 thickness of capillary fringe, (cm) 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

:hemical specific effective diffusion coefficient between groundwater and soil (cm2/sec) 
:hemical specific effective diffusion through capillary fringe, (cm2/sec) 
:hemical specific effective diffusion coefficient in soil based on vapor concentration, (cm2/sec) 
:hemical specific diffusion coefficient in air, (cm2/sec) 
Chemical specific diffusion coefficient in water, (cm2/sec) 

0.26 volumetric air content in .vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

RME 
Chemical 

1 ,I ,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

cw Dair Dwater S H’ Ds Dcap Dws VP Cair 
(mg/L) (cm’kec) (cm’lsec) mg/L (cm2/sec) (cm2/sec) (cm2/sec) ng/m3)/(mg/l (mg/m3) 

1.70E-03 7.80E-02 8.80E-06 4.42E+03 3.74E-02 6.09E-03 558E-05 2.17E-03 5.21 E-06 8.86E-09 
7.2OE-03 l.O4E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.64E-05 1.33E-03 1.28E-05 9.2OE-08 
9.2OE-04 l.O6E-01 I .23E-06 2.76E+03 l.llE+OO 8.27E-03 1.39E-05 7.59E-04 5.40E-05 4.97E-08 

GWve ’ t8.xls 
3 
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Volatilzation from Groundwater to Outdoor Air - CTE 
Source: ASTM E 1739-95 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Uair 
dair 
W 
heap 
hv 
Lw 
Dws 
Dcap 
Ds 
Dair 
Dwater 
theta-as 
thetaws 
theta’ 
theta-acap 
theta-wcap 

39c 
2oc 

15oc 
f 

295 
3oc 

Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 
Chemical specific 

0.2E 
0.12 
0.3E 

0.036 
0.342 

\Wind speed above ground in mixing zone (cmlsec) 
ambient air mixing zone height, (cm) 
,width of source parallel to groundwater flow direction, (cm) 
thickness of capillary fringe, (cm) 
thickness of vadose zone, (cm) 
‘depth to groundwater (cm) 

. 

effective diffusion coefficient between groundwater and soil (cm’/sec) 
‘effective diffusion through capillary fringe, (cm%ec) 
effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 
‘diffusion coefficient in air, (cm*/sec) 
diffusion coefficient in water, (cm*/sec) 
~volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 
I 
:total soil porosity, (cm3/cm3-soil) 
volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
volumetric water content- in capillary fringe soils, (cm3-H20/cm3-soil) 5 x3+. 

RME 
,, 

Chemical cw Dair Dwater S H’ Ds Dcap Dws VP Cair‘ 
(mg/L) (cm*/sec) (cmbec) mg/L (cm’lsec) (cm2/sec) (cm’lsec) ng/m3)/(mgll (mg/m3) 

1 ,I ,2-Trichloroethane 767E-04 7.8OE-02 8.80E-06 4.42E+03 3.74E-02 6.09E-03 5.58E-05 2.17E-03 5.21 E-06 3.99E-09 
Chloroform 3.69E-03 I .04E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.64E-05 1,33E-03 I .28E-05 4.72E-08 
Vinyl Chloride 5.70E-04 l.O6E-01 1.23E-06 2.76E+O3 l.llE+OO 8.27E-03 1.39E-05 7.59E-04 5.40E-05 3.08E-08 

Value Definition 
Chemical specific Henry’s Law Constant, (cm’-H,O)/(cm’-air) 

GWvaporlnt8CTE.xls Volatilization - GW Page I of 1 10/29/01 I:36 PM 



Vapor Intrusion from Groundwater - CTE 
Source: ASTM E 1739-95 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter 
H 
ER 
Lb 
Lcrack 
n 
heap 
hv 
Lw 
DWS 

Dcrack 
Dcap 
Ds 
Dair 
Dwater 
theta-as 
theta-ws 
theta-T 
theta-acap 
thetacap 
theta-wcrack 
Theta acrack 

Value IDefinition 
:hemical specific IHenry’s Law Constant, (cm’-H,0)/(cm3-air) 

0.0002? 
3oc 

1’: u 
0.01 

E 
295 
3oc 

Fhemical specific 
:hemical specific 
:hemical specific 
:hemical specific 
:hemical specific 
:hemical specific 

0.26 
0.12 
0.3E 

0.03E 
0.342 
0.12 
.0.2f 

enclosed space air exchange rate, L/set 
enclosed space volume/infiltration area ratio, (cm) 
enclosed space foundaion or wall thickness, (cm) 
areal fraction of cracks in foundation/walls, (cm*-cracks/cm*-total area) 
thickness of capillary fringe, (cm) 
thickness of vadose zone, (cm) 
depth to groundwater (cm) 
effective diffusion coefficient between groundwater and soil (cm’/sec) 
effective diffusion through foundation cracks, (cm2/sec) 
effective diffusion through capillary fringe, (cm2/sec) 
effective diffusion coefficient in soil based on vapor concentration, (cm2/sec) 
diffusion coefficient in air, (cm’/sec) 
diffusion coefficient in water, (cm*lsec) 
volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 
total soil porosity, (cm3/cm3-soil) 
volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
volumetric water content in capillary fringe soils, (cm3-HQcm3-soil) 
volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 
volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1 ,I ,2-Trichloroethane 
Chloroform 
Vinyl Chloride- ~ 

cw 
(mg/L) 

7.67E-04 

Dair Dwater S H’ Ds Dcap Dws Dcrack VFI VF Cair 
(cm2/sec) (cm2/sec) mglL (cm21sec) (cm2/sec) (cm2/sec) (cm2/sec) (mg/m3) 
7.80E-02 8.8OE-06 4.42E+03 3.74E-02 6.09E-03 5.58E-05 2.17E-03 6.09E-03 l.O5E-04 1.41 E-03 l.O8E-06 

GWvaf ‘lCTE.xls Vapor Intrusion - GW 
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Vapor- Intrusion from Groundwater - RME 
Source: ASTM E 1739-95 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter 
H 
ER 
Lb 
Lcrack 
n 
heap 
hv 
l-w 
Dws 
Dcrack 
Dcap 
DS 
Dair 
Dwater 
theta-as 
theta-ws 
theta-T 
theta-acap 
theta-wcap 
theta-wcrack 
Theta acrack 

Value Definition 
Chemical specific Henry’s Law Constant, (cm’-Hz0)/(cm3-air) 

0.00023 enclosed space air exchange rate, Llsec 
300 enclosed space volume/infiltration area ratio, (cm) 

15 enclosed space foundaion or wall thickness, (cm) 
0.01 areal fraction of cracks in foundation/walls, (cm*-cracks/cm*-total area) 

5 thickness of capillary fringe, (cm) 
295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm’/sec) 
Chemical specific effective diffusion through foundation cracks, (cm’lsec) 
Zhemical specific effective diffusion through capillary fringe, (cm*/sec) 
Chemical specific effective,diffusion coefficient in soil based on vapor concentration, (cm’/sec) 
shemical specific diffusion coefficient in air, (cm*/sec) 
Chemical specific diffusion coefficient in water, (cm%ec) 

0.26 volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H201cm3-soil) 
0.38 total soil porosity, (cm3/cm3-soil) 

0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 
0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1 ,I ,P-Trichloroethane 
Chloroform 
Vinyl Chloride 

cw Dair Dwater S H’ Ds Dcap Dws Dcrack VFI VF Cair 
(mg/L) (cm*/sec) (cm’lsec) mglL (cm’lsec) (cm*/sec) (cm’/sec) (cm2/sec) (mg/m3) 

1.70E-03 7.80E-02 8.80E-06 4.42E+03 3.74E-02 6.09E-03 5.58E-05 2.17E-03 6.09E-03 l.O5E-04 1.41E-03 2.40E-06 
7.20E-03 l.O4E-01 1 .OOE-05 7.92E+03 150E-01 8.12E-03 2.64E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 3.81 E-05 
9.20E-04 l.O6E-01 1.23E-06 2.76E+03 l.llE+OO 8.27E-03 1.39E-05 7.59E-04 8.27E-03 3.67E-05 2.79E-02 2.57E-05 
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Shower Model t 

Volatilization From Showering - RME 
Source: Foster & Chrostowski, 1987. 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter 
Ra 
DS 
Dt 
Fr 
SV 
tS 
d 
Tl 
Ts 
ml 
ms 

Value IDefinition 
0.0251air exchange rate, (min-‘) 

15 shower duration, (min) 
20 total time in bathroom, (min) 
IO shower water flow rate, (Llmin) 
12 shower room air volume, (m3) 

2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl, (cp) 
0.616 water viscosity at Ts, (cp) 

3.96 mass transfer coefficient, (min) 

Chemical 

1 ,I ,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

cw MW H KI Kg KL Kal Cwd S SxK 
(mg/L) (g/mole) (atm-m3/mo (cmlhr) (cmlhr) (cmlhr) (cmlhr) mglL RZF 

1.70E-03 1.33E+O2 9.12E-04 l.l5E+Ol l,lOE+03 9.03E+OO l.l9E+Ol 556E-04 4.63E-04 4.32E-02 
7.20E-03 1 .I 9E+02 3.66E-03 1.22E+Ol 1 .I 7E+03 l.l4E+Ol 1.50E+Ol 2.83E-03 2.36E-03 5.19E-02 
9.20E-04 6.30E+Ol 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+Ol 2.18E+01 4.75E-04 3.96E-04 6.82E-02 
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IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 10/29/01 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH THE INHALATION OF VOLATILES’WHILE SHOWERING ARE CONSIDERED. 
NTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: lntake= SxlRsw xKxEFxED 
BWxATxR,xCF 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Llmin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 24 Exposure Duration (years) 

BW = : 70 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn f : 8,760 Averaging time for noncarcinogenic exposures (days) 
CR,=: 0,025 Air exchange rate (min-‘) 
CF=: 1 .OOE+03 Convesrion Factor ( L/m3) 

lnit Dose 
.ifetime Chronic Daily Intake = 7.4E-03 (min-m3-shower)/(kg-day) 
:hronic Daily Intake = : 2.2E-02 (r&n-m3-shower)/(kg-day) 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 10129101 

CHEMICAL 

1,1,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

Lifetime Cancer Reference 
S Chronic Daily Chronic Daily Slope Dose 

(mg/m3- min Intake Intake Factor 
- shower) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
4.63E-04 3.4E-06 1 .OE-05 5.60E-02 
2.36E-03 1.8E-05 5.1E-05 8.10E-02 8.60E-05 
3.96E-04 2.9E-06 8.6E-06 1.50E-02 2.80E-02 

Total 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

1.9E-07 11.6% 
1.4E-06 85.7% 
4.4E-08 2.7% 
1.7E-06 100.0% 

Hazard 
Quotient 

NA 
5.9E-01 
3.1 E-04 
6.OE-01 

Percent 
Hazard 

Quotient 

NA 
99.9% 
0.1% 

100.0% 
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ZISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: StTE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GRO.UNDWATER TO INDOOR AIR 
DATE: 10/29/01 

1AZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
‘JTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

ZELEVANT EQUATION: Intake= s~~~A~~~E~F~ 
3 

WHERE: K=: 3.96 Mass transfer coefficient (min) 
IRsh = : 10 Inhalation rate (Llmin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF = : 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 

BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,190 Averaging time for noncarcinogenic exposures (days) 
R, = : 0.025 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (L/m3) 
lnit Dose 
ifetime Chronic Daily Intake = 8.7E-03 (min-m3-shower)/(kg-day) 
:hronic Daily Intake = : 1 .OE-01 (min-m3-shower)/(kg-day) 
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tlSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 10129101 

:HEMICAL 

,1,2-Trichloroethane 
:hloroform 
linyl Chloride 

Lifetime Cancer Reference 
S Chronic Daily Chronic Daily Slope Dose 

(mg/m3- min Intake Intake Factor 
- shower) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
4.63E-04 4.OE-06 4.7E-05 5.60E-02 
2.36E-03 2.OE-05 2.4E-04 8.10E-02 8.60E-05 
3.96E-04 3.4E-06 4.0E-05 3.00E-02 2.80E-02 

Total 

Lifetime Percent 
Cancer Cancer 

Risk Risk 

2.3E-07 11.3% 
1.7E-06 83.5% 
1 .OE-07 5.2% 
2.OE-06 100.0% 

Hazard 
Quotient 

NA 
2.8E+OO 
1:4E-03 
2.8E+O9 

Percent 
Hazard 

Quotient 

NA 
99.9% 
0.1% 

100.0% 
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Shower Model 

Volatilization From Showerivg - CTE 
Source: Foster & Chrostowski, 1987. 
SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 

Parameter 
Ra 
DS 
Dt 
Fr 
sv 
t-S 
d 
Tl 
Ts 
ml 
ms 
K 

Value Definition 
0.025 air exchange rate, (min-‘) 

IO shower duration, (min) 
15 total time in bathroom, (min) 
10 shower water flow rate, (Llmin) 
12 shower room air volume, (m3) 

2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl, (cp) 
0.616 water viscosity at Ts, (cp) 

2.19 mass transfer coefficient, (min) 

Chemical 

1 ,I ,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

cw MW H KI Kg KL Kal Cwd S SxK 
(mg/L) (g/mole) (atm-m3/mo (cmlhr) (cmlhr) (cmlhr) (cmlhr) mglL RaxCF .r 

7.67E-04 1.33%+02 9.12E-04 1.15E+Ol 1 .I OE+03 9.03E+OO 1.19E+Ol 2.51E-04 2.09E-04 2.39E-02 ,~i 

3.69E-03 l.l9E+02 3.66E-03 1.22E+Ol 1 .I 7E+03 l.l4E+Ol 1.5OE+Ol 1.45E-03 1.21E-03 2.87E-02 “i 
5.70E-04 6.30E+Ol 2.71 E-02 1.67E+Ol 1.60E+03 1.66E+ol 2.18E+Ol 2.94E-04 2.45E-04 3.77E-02 
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:ISK ASSESSMENT SPREADSHEET - INHALATION OF.VOLATlLES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT- CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 10/29101 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
:XPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
\ITAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

IELEVANT EQUATION: Intake= s~~~~~~E~~~ 
a 

WHERE: K=: 2.19 Mass transfer coefficient (min) 
IRsh = : 10 Inhalation rate (Llmin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 234 Exposure Frequency (days/year) 
ED=: 7 Exposure Duration (years) 

BW=: 70 Body Weigh! (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 2,555 Averaging time for noncarcinogenic exposures (days) 
R, = : 0.925 Air exchange rate (min”) 

CF =,: 1 .OOE+03 Convesrion Factor (L/m3) 
lni! Dose 
.ife!ime Chronic Daily Intake = 8.OE-04 (min-m3-shower)/(kg-day) 
:hronic Daily Intake = : 8.OE-03 ( min-m3-s hower)/( kg-day) 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT- CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 10129101 

CHEMICAL 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m3- min Intake Intake Factor Risk Risk Quotient 

1 ,I ,2-Trichloroethane 2.09E-04 
Chloroform I .21 E-03 
Vinyl Chloride 2.45E-04 

1.7E-07 
9.7E-07 
2.OE-07 

1.7E-06 
9.7E-06 
2.OE-06 

5.60E-02 
KIOE-02 
1.50E-02 

8.60E-05 
2.80E-02 

Total 

9.4E-09 10.3% NA NA 
7.9E-08 86.4% 1 .I E-01 99.9% 
3.OE-09 3.2% 7.OE-05 0.1% 
9.lE-08 100.0% l;lE-01 100.0% 
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ISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMICAL DISPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 10/29/01 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
XPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
JTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

!ELEVANT EQUATION: lntake= SxlRsw xKxEFxED 
BW xATxR,xCF 

WHERE: 

lni! Dose 
ifetime Chronic Daily Intake = 
:hronic Daily Intake = : 

K=: 2.19 Mass transfer coefficient (min) 
IR,,, = : 10 Inhalation rate (Llmin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF = : 234 Exposure Frequency (days/year) 
ED=: 2 Exposure Duration (years) 

BW=: 15 Body Weigh! (kg) 
ATc = : 25,550 Averaging time for carcinogenic exposures (days) 
Atn = : 730 Averaging time for noncarcinogenic exposures (days) 
R, = : 9.925 Air exchange rate (min-‘) 

CF=: 1 .OOE+03 Convesrion Factor (L/m3) 

l.lE-03 (min-m3-shower)/(kg-day) 
3.7E-02 (min-m3-shower)/(kg-day) 

J 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 8 - ABANDONED CHEMlCAL DiSPOSAL PIT 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 10/29/01 

CHEMICAL 

1 ,I ,2-Trichloroethane 
Chloroform 
Vinyl Chloride 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m3- min intake Intake Factor Risk Risk Quotient 
- shower) (mglkglday) (mglkglday) (mglkglday)’ (mglkglday) 
2.09E-04 2.2E-07 7.8E-06 5.60E-02 1.3E-08 10.0% NA NA 
1.21 E-03 1.3E-06 4.5E-05 8.10E-02 8.60E-05 1 .OE-07 83.7% 5.3E-01 99.9% 
2.45E-04 2.6E-07 9.2E-06 3.00E-02 2.80E-02 7.9E-09 6.3% 3.3E-04 0.1% 

Total 1.3E-07 100.0% 5.3E-01 100.0% 
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