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ADDENDUM - HUMAN HEALTH RISK EVALUATION FOR SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC -WHITE OAK, SILVER SPRING MARYLAND 

This report presents the results of the human health risk assessment (HH’RA) for subsurface soil at Site 9, 

Industrial Wastewater Disposal Area 300, located at the former NSWC, White Oak. The risk assessment 

is an addendum to the risk assessment for Site 9 presented in the RCRA Facility lnvestiaation (RF0 for 

Sites 2,3,4,7,8,9 and Paint Branch (TtNUS, Inc, October 2000) and follows the methodologies presented 

in Section 2 of the RFI. This evaluation was performed to account for additional sampling that occurred at 

the site in May 2003. The additional samples were collected to evaluate areas of newly found leaching 

wells not included in the RFI. The subsurface soil dataset evaluated in this addendum is expected to 

represent current conditions at the site. 

The HHR,A for Site 9 consists of the five components used in the risk assessment process. These 

include: (1) 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 dliscusses these components as they apply to Site 9. The following sections discuss these 

components as they apply to this addendum. 

1.0 DATA 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. 

This section addresses the usability of the data from the 1999 RFI and the 2003 sampling events for risk 

assessment purposes. The dataset for this addendum consists of validated data collected by Brown & 

Root Environmental in March 1995 for the Design Verification Study and validated data collected in May 

2003 (the analytical data are presented in Appendix A and Data Validation Memoranda are presented in 

Appendix B). 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 
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procedures, non-detects were conservatively assumed to be present at a concentration equal to one-half 

the sample-specific quantitation limit. 

1.1 Subsurface Soil Data Set 

The subsurface soil samples used to evaluate potential risks in this addendum are summarized in this 

section. The soil data set consists of 12 subsurface soil samples collected during Design Verification 

Study in 1995 and 8 test pit samples collected in 2003. The sample locations are listed below. 

Samples collected in March 1995 

09-SB02 09-SB03-CUT 

09-SB05-1012 09-SB06-1214 

09-SBO8-1214 09-SBI 2-l 012 

09-SBI 4-l 012 09-SBl5-1214 

Test Pit Samples collected in May 2003 

09-SB04-1012 

09-SB07-1012 

09-SBl3-0810 

09-SBI 9-l 012 

009TP3030001 009TP3060910 

009TP3190304B 009TP3440607 

009TP3450405A 009TP3760506 

009TP3190102A 

009TP34500016 

Figure 1 shows the locations of the samples listed above. 

Selection of Potential Chemicals of Concern (PCOCS) 

The selection of PCOCs is a qualitative screening process with the purpose of limiting the number of 

chemicals to those site-related constituents that dominate overall potential risks. In this evaluation, a 

chemical is selected as a PCOC if the maximum detected concentration exceeds the PCOC screening 

levels, and, for inorganics, if the chemical is determined to be present at concentrations above 

background. Risk-based PCOC screening levels for residential soil ingestion and soil screening levels 

(SSLs) for transfers from soil to air are used to select PCOCs. The risk-based PCOC screening levels are 

based on USEPA Region III Risk-Based Concentrations (RBCs) (USEPA, April 2003) for residential land 

use and correspond to a systemic hazard quotient of 0.1 for noncarcinogenic health effects or a lifetime 

cancer risk of 1 .0x10m6 for carcinogenic effects. The inhalation SSLs are used to screen out chemicals 

detected at insignificant concentrations and to justify the elimination of the inhalation exposure pathway, 

which is comprised of the generation of fugitive dust and volatile emissions. Region 3 SSLs for transfers 

from soil to groundwater are presented (see Table 1) in order to evaluate the potential for migration of 
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contaminants from soil to groundwater but are not used to select constituents for the quantitative risk 

evaluation. 

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. In 

addition, because of the lack of toxicity criteria, risk-based PCOC screening levels are not available for 

some chemicals. For these constituents (e.g., phenanthrene) surrogate chemicals (which have toxicity 

criteria) are used for screening purposes. For example, the RBC for pyrene is used as a surrogate for 

phenanthrene. 

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 base-wide 

background concentrations for soil (Tetra Tech NUS, Inc., December 1998) were compared to 

concentrations of inorganics by the Wilcoxon Rank Sum Test at the 80 percent confidence level. If the 

Wilcoxon test determined that the concentration of a constituent was significantly greater than 

background and the concentration was greater than its residential RBC, that metal was retained as a 

PCOC. All metals detected in soil samples for Site 9, with the exception of beryllium, cadmium, and 

mercury, were found to be within naturally occurring soil levels at the site. The implications of excluding 

constituen,ts from the quantitative risks assessment are discussed in Section 5.0. The results of the 

Wilcoxon test are presented in Appendix C. 

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

potential human receptors. 

1.3 Identification of PCOCs in Subsurface Soil 

As discussed in Section 9.0 of the RFI, the sources of contamination at Site 9 were wastewater 

containing explosives and solvents which were released through several leaching wells and above 

ground discharges to the soil. No surface soil samples were collected at Site 9 because the primary 

source of contamination stemmed from the leaching wells. As stated in the RFI, there was no evidence of 

surface soil contaminatibn at the site. 

The list oii PCOCs developed for soil at Site 9 is based on the soil data consisting of the subsurface soil 

samples Ilisted above. A summary of the PCOC selection process for exposure to soil is presented in 

Table 1. PCOCs for soil are those chemicals having maximum concentrations greater than screening 

levels based on USEPA Region III RBCs for residential soil ingestion and USEPA inhalation SSLs, and 

are deterrnined to exceed basewide background levels (for inorganics). 
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The results of the screening presented in Table 1 indicate that only one constituent, mercury, was 

identified as a PCOC for soil at Site 9. Mercury was retained as a PCOC because its maximum detected 

concentration exceeded the risk-based screening level for residential land use and because it was 

determined to be above Basewide background levels by the Wilcoxon Rank Sum Test. The maximum 

concentrations of aluminum, antimony, arsenic, chromium, iron, lead, mercury, thallium, and vanadium 

were greater than screening concentrations but were determined to within representative basewide 

background levels. Therefore, these constituents were eliminated as PCOCs and were not carried 

through the quantitative risk assessment. The implications of eliminating these metals from the, 

/---+. 

quantitative risk assessment are discussed in the uncertainty analysis (Section 5.0). 

The maximum concentrations of all constituents detected in soil at Site 9 were less than the USEPA 

inhalation SSLs (Table 1). Therefore, based on this semi-quantitative evaluation, exposure to fugitive 

dust and volatile organic compounds potentially released from soil are considered to be re&rig/ely 

insignificant at the site and are not evaluated further in the risk assessment. 

1.3.1 Migration from Subsurface Soil to Groundwater 

Maximum soil concentrations were also compared to the USEPA Region 3 soil to groundwater SSLs 

using a Dilution and Attenuation Factor (DAF) of 1 (USEPA, April 2003). The comparison presented in 

Table 1 indicates that acetone, methylene chloride, trichloroethene (TCE), antimony, arsenic, chromium, 

manganese, selenium, and thallium were detected in subsurface soil at concentrations that exceeded 

Region 3 soil to groundwater SSLs. The exceedances of the SSLs may indicate the potential for 

chemicals to leach to groundwater and impact water quality. However, the concentrations of all of the 

inorganics which exceeded the SSLs were determined to be within Basewide background levels (Table 

1). Acetone and methylene chloride which were detected at low levels in 3 of 20 and 1 of 20 samples, 

respectively, are common laboratory contaminants and are not likely related to past activities at the site. 

TCE (detected in 3 of 20 soil samples at concentrations ranging from 0.001 to 0.005 mg/kg) was Se’nntified 

as a PCOC for groundwater in the RFI. However, the source of TCE was determined to be the leaching 

wells on the site and not the soils. Additionally, the SSLs (DAFI) are very conservative because a DAF 

of 1 assumes that no dilution or attenuation occurs as a chemical migrates from soil to groundwater. The 

USEPA in the Soil Screening Guidance (USEPA, July 1996) recommends that a DAF of 20 be used as 

the default DAF and states that “A DAF of 20 is protective for sources up to 0.5 acre in size”. Analyses 

presented in the SSL Guidance indicate that it can be protective of larger sources as well. If SSLs for a 

DAF of 20 were used in the comparisons presented in Table 1, only the maximum concentrations of 

methylene chloride, TCE, arsenic and manganese would exceed their respective SSLs. It should also be 

noted that in the Soil Screening Guidance (USEPA, July 1996), the USEPA has developed a migration to 

groundwater SSL of 0.06 mg/kg (DAF 20) for TCE using the MCL for TCE (5 ug/L) as target groundwater 
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concentration. This maximum soil concentration for the detected at the site (0.005 mg/kg) is less than this 

SSL. Based on this evaluation, it is unlikely that the concentrations of the above listed constituents in soil 

at Site 9 pose adverse impacts to groundwater. 

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 

soil at Site 9 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, is presented in Tables 4.1 through 4.8 provided in Appendix D. The values of the 

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

exception of some factors associated with dermal exposure (i.e., soil-to-skin adherence factors, dermal 

absorption factors, and skin surface areas). The values of these factors have been updated to reflect 

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

Evaluation Manual (Part E, Supplemental Guidance, Dermal Risk Assessment) (USEPA, September 

2001) and Updated Dermal Exposure Assessment Guidance from Region 3 (USEPA Region 3, June 

2003). 

Exposure Point Concentrations 

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 

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 mercury (1.82 mg/kg) in 

subsurfac:e soil for this addendum. The EPC for mercury is presented in Table 3.1 in Appendix D. 

3.0 TOXICITY ASSESSMENT 

The toxicity assessment for NSWC, White Oak is presented in Section 2.8.3 of the RFI. 
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4.0 RISK CHARACTERIZATION 
,y--, 

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 at Site 9. 

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 Lifetime Cancer Risks (ILCRs) 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 (RIDS). 

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

follows: 

ILCR = (Estimated Exposure Intake)(CSF) 

The ILCRs for all PCOCs in an exposure scenario are summed to give a cumulative ILCR. An ILCR of 

1~10~~ 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 
,J”-- 

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 the ratio of the estimated intake to the RfD, as follows: 

HQ = (Estimated Exposure Intake) / (RfD) 

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 ILCRs and HQs for all receptors and exposure routes are provided in the RAGS 

Part D tables presented in Appendix D (Tables 7.1 through 7.8 present risk assessment calculations of 

the HQs and Tables 8.1 through 8.8 present the calculations of the ILCRs). Note that since mercury is 

not classified as a carcinogen, the carcinogenic calculations are not applicable to this addendum. Results 

of the risk characterization for Site 9 are discussed in Section 4.2. 
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4.1 

” 

Comparison of Quantitative Risk Estimates to Benchmarks 

In order to interpret the quantitative risks and to aid risk managers 

remediation at a site, quantitative risk estimates are compared to typical 

in determining the need for 

benchmarks. Since the only 

constituent selected as a PCOC for soil at Site 9 (mercury) is classified as a noncarcinogen, benchmarks 

for carcinogenic effects are not applicable to soil at this site. 

An HI exceeding unity (1 .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. However, since only one constituent was selected as PCOC in this addendum, the 

discussioln of target organ effects is not applicable. 

4.2 Risk Characterization Results 

This section summarizes the results of the risk characterization for post-removal conditions at Site 9. 

Potential risks for the reasonable maximum exposure (RME) are summarized in Table 2 and risks for the 

central tendency exposure (CTE) are presented in Table 3. Chemical specific-risks and total risks are 

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

carcinogenic risks is provided in the remainder of this section. 

4.2.1 Noncarcinogenic Risks 

As indicated in Tables 2 and 3, the HIS for all receptors are less than unity, indicating that no toxic effects 

are anticipated for these receptors under the exposure conditions specified for the RME and CTE 

scenarios. 

4.2.2 Carcinogenic Risks 

No carcinogens were identified as PCOCs in subsurface soil at Site 9. 

5.0 UNCERTAINTY ANALYSIS 

General uncertainties associated with the risk assessment for Site 9 are discussed in Sections 2.8.5 and 

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

this section. 

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 was conducted to determine if site concentrations are significantly greater than the 
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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. 

Aluminum, antimony, arsenic, chromium (as hexavalent chromium), iron, lead, manganese, thallium, and 

vanadium were not selected as PCOCs because they were determined to be within background levels by 

the Wilcoxon Rank-Sum Test. If these constituents had been included in the quantitative risk assessment 

as directed in current USEPA guidance (USEPA, May 2002), the results of the recalculated risk assessment 

would be as follows: 

l The cumulative HIS would be less than unity for all receptors, with the exception of the future child 

resident. The HI for the child resident would be 2.3, mainly from the ingestion of iron (HQ = 1.2). 

Note that the RfD for iron (and calculated risks) are not based on adverse health affects but rather on 

an amount needed to protect against a deficiency of this metal. Additionally, the USEPA Region III 

RBC presented for iron for residential exposure to soils (23,000 mg/kg) is based on a RfD of Y’Y 

0.3 mg/kg/day and assumes that the receptor of concern is the resident child. However, based on 

USEPA Region III guidance received by TtNUS Inc. in March of 2000, this RfD is not recommended 

for the evaluation of childhood exposures. The nutritional needs of children differ from adults and a 

more appropriate RfD for children would be 1.1 mg/kg/day. If this RfD were used to estimate risks for 

iron, the HQ for iron for the child resident would be 0.32 and the cumulative HI would be less than 

unity, on a target organ basis. Furthermore, some USEPA regions, e.g., Region 1, consider the use 

of the oral RfD for iron inappropriate and recommend that iron not be quantitatively evaluated in risk 

assessments. 

l If arsenic were selected as a PCOC and if carcinogenic risks were evaluated, risks for all receptors 

would be within or less than the USEPA risk management range 1 V6 to 1 a4. In addition, as shown in 

Tables 4 and 5, the maximum and UCL concentrations for arsenic are less than the UCL of the facility 

background data. Therefore, it is very likely that the concentrations of arsenic detected at Site 9 are 

within naturally occurring levels. 

l If lead (detected at a maximum concentration of 1,800 mg/kg in Sample 009TP3450405A) would 

have been evaluated in the quantitative risk assessment, the effects of exposure to lead would’have 
;f--Y 

been based on the average lead concentration (115 mg/kg), as specified in EPA guidance for lead 

(USEPA, February 1994). This concentration is less than the 400 mg/kg screening level presented in 
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Table 1. If lead had been evaluated at this concentration by the adult and child lead models, the 

predicated blood lead levels and the probability of exceeding the blood lead level of concern (10 pg/dL) 

would have been acceptable. Therefore, the results and conclusions of the risk assessment would 

not have changed if lead had been included in the quantitative risk analysis. 

An additional analysis of metals eliminated on the basis of background is presented in Tables 4 and 5. 

These tables provide comparisons of maximum and U’CL concentrations detected in Site 9 soils with 

UCLs of metals from the Basewide background study. The comparisons presented in Table 4 indicate 

that aluminum, antimony, iron, lead, manganese, mercury, thallium, and vanadium had maximum 

detected (concentrations greater than the UCL of the facility background concentrations and greater than 

their respective screening levels (Table -4). Of these, only mercury was selected as a PCOC and 

evaluated1 in the quantitative risk assessment. The other metals were eliminated as PCOCs on the basis 

of the Wilcoxon Rank-Sum Test results. The Site 9 UCL concentrations of these metals are less than the 

UCLs of the site-specific background concentrations, with the exception of manganese (Table 5). 

However, as indicated above, HQs for manganese for all potential receptors would be less than unity if 

manganese were quantitatively evaluated in the risk assessment. 

Based on this analysis, the results and conclusions of the risk assessment are not affected by the 

elimination of the above mentioned metals from the quantitative risk evaluation. 

6.0 SUMMARY AND CONCLUSIONS 

A risk evaluation was performed for soil atGSite 9, NWSC, White Oak. The data used for the soil evaluation 

represeni: post-removal conditions at the site. 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 semiquantitavely for exposure to air assumed to be impacted by 

particulate and vapor emissions from soil. 

Mercury was identified as the only PCOC for soil at Site 9. 

No carcinogens were identified as PCOCs in soil at the site. 

Quantitative estimates of noncarcinogenic risks were developed for the potential receptors. The cumulative 

HIS were less than unity for all receptors. Therefore, adverse noncarcinogenic health effects are not 

anticipated for exposure to soil at Site 9. 
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In summary, estimated potential carcinogenic and noncarcinogenic health hazards associated with 

exposure to residual soil at Site 9 are expected to be less than or within USEPA benchmarks under 

residential, industrial, and recreational land use. 
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TABLE 1 

OCCURRENCE, DISTRIBUTION, AND SELECTIONOF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 
SITE 9 -INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

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

Scenario Timeframe: CurrentiFuture 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Entire Site 

Risk-Based Rationale kx 
CAS 

Chemical 
Minimum Minimum Maximum Maximum 

Location of 
Units Maximum 

Detection Range of 
ConCentratiOR Site Above 

Concentration Qualifier Concentration Qualifier 
Used for 

Number 
Concentration Frequency Nondetects”’ Screeninglz, BaokT;“d ’ SC;:L;Q 

&,-g;;, ggy;;‘, cg Gmminnt 

e et 
Value SOWX 

Selection”’ 
Volatiles (mQ/kg) 
76-13-l I ,i ,2-Trichlorot~fluoroethan( 0.002 J 0.003 J mg/kg 009TP3060910-D 2/8 0.009 - 0.022 0.003 NA 230000 N 120 SSL-MIGR No BSL 

930 SSL-INH 
108-10-1 4.Methyl-2.Pentanone 0.001 J 0.002 J w/kc! 09.5812.1012 3/20 0.009 - 0.022 0.002 NA 630 N 0.93 SSL-MIGR No BSL 

490 SSL-INH 
67-64-l Acetone 0.007 J 0.2 J w/kg 009TP3030001 3/20 0.005~0.013 0.2 NA 780 N m SSL-MIGR No BSL 

NA SSL-INH 
75-71-a DichloradifluarOmethane 0.009 J 0.05 mg/kg 009TP3190102A 6/E 0.01 0.011 0.05 NA 1600 N 0.55 SSL-MIGR No SSL 

250 SSL-INH 
100-41-4 Ethylbenzene 0.001 J 0.001 J w/kg 09-5807-1012 l/20 0.009 - 0.022 a.001 NA 780 N 0.75 SSL-MIGR No t3SL 

400 SSL-INH 
75-09-Z Methylene Chloride 0.062 0.062 Mkg 09.SBO2-I 012 l/20 0.002 - 0.022 0.062 NA 85 C B SSL-MIGR No BSL 

13 SSL-INH 
1330-20-7 Total Xylenes 0.006 J 0.006 J Mkg 09.SBO7.1012 l/20 0.009 0.022 0.006 NA 1600 N 0.15 SSL-MIGR No EISL 

NA SSL-INH 
79-01-6 Tdchloroethene 0.001 J 0.005 J w/kg 09.SB19.1012 3/20 0.009 - 0.022 0.005 NA 1.6 C I ,ttlA SSL-MIGR No BSL 

4.6 SSL-INH 
Semivolatile Drganics (mQ/kQ) 
12Ori 2-7 Anthracene 0.061 J 0.061 J w/kg OS-SBOS-CUT l/S 0.37 - 0.41 0.061 NA 2300 N 23 SSL-MIGR No BSL 

NA SSL-INH 
206-44-o Fluoranthene 0.17 J 0.17 J w/kc4 OS-SEOB-CUT t/9 0.37 0.41 0.17 NA 310 N 310 SSL-MIGR No BSL 

SSL-INH 
85-01-8 Phenanthrene 0.19 J 0.19 J Wkg OS-SBOB-CUT l/9 0.37 - 0.41 0.19 NA 230(6) N 3% SSL-MIGR No BSL 

NA SSL-INH 
129-00-O Pyrene 0.19 J 0.19 J m/kg 09.SBOS-CUT l/9 0.37 - 0.41 0.19 NA 230 N 34 SSL-MIGR No BSL 

NA SSL-INH 

7440-39-3 Barium 

7440-41-7 Beryllium 

7440-43-9 Cadmium 

7440-70-2 Calcium 

7440-47-3 Chromium 

7440-48-4 Cobalt 

7440-50-8 copper 

7439-89-6 Iron 

7439-95-4 Magnesium 

7439-96-5 Manganese 

1.6 

0.16 

1.1 

12.1 

2.3 

0.68 

1.8 

412 

22.9 

I.3 

92.5 

1.9 

1.1 

1410 

37.1 

22.8 

184 

50500 

5570 

Ii20 

770 SSL-INH 
Wkg 009TP3030001 18/20 4-5.6 92.5 NO 550 N 110 SSL-MIGR No BSL,BKG 

710,000 SSL-INH 
mglkg 09-5806-1214 4120 0.06 - 1.3 1.9 Yes 16 N 58 SSL-MIGR No BSL 

1,400 SSL-INH 
w/kg 09.SBO6-1214 i/i0 0.06 I.3 1.1 Yes 3.9 N 1.4 SSL-MIGR No BSL 

1,800 SSL-INH 
mg/kg 009TP31903048 i 3/20 9-61 1410 NO NA NA SSL-MIGR NO NUT. BKG 

NA SSL-INH 
mg/kg 009TP3450405A 20/20 ..- 37.1 NO N m SSL-MIGR No BKG 

280 SSL-INH 
Wkg 009TP3030001 12/20 0.22 - 3.3 22.8 NO 160 N NA SSL-MIGR No BSLBKG 

NA SSL-INH 
wlkg 009TP3030001 i5/20 7.1 16 164 NO 310 N 530 SSL-MIGR No BSL.BKG 

NA SSL-INH 
w/kg 09.5805.1012 20/20 .._ 50500 No m at N NA SSL-MIGR NO BKG 

NA SSL-INH 
SSL-MIGR No BKG 

NA SSL-INH 
Wkg 09.5806.1214 19/20 19.3 5570 NO NA NA SSL-MIGR No NUT, SKG 

SSL-INH 
J w&I 09.SBO6-1214 



TABLE 1 

OCCURRENCE, DISTRIBUTION. AND SELECTIONOF CHEMICALS OF POTENTIAL CONCERN _ SUBSURFACE SOIL 
SITE 9 -INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenario Timeframe: CurrenVFuture I 
/Medium: Subyface Soil 
Exposure Medwm: Subsurface Soil 
Exposure Point: Entire Site 

Location of 
ised Rationale for 

CAS Minimum Minimum Maximum 
Number 

Chemical 
Maximum Units 

Concentration Qualifier Concentration Qualifier 
Maximum 

Concentration ~ndetects”’ 1 S;rxi&, [oac~y;j(unu ‘1 S,.J$g 
~;gj, ;;yj;; c;oF,; Cpm~~f 

Value SOtKC0 
Selection”’ 

3.8 mg/kg 009TP3450001B m NA e N SSL-MIGR m- 

I I I I I I I I I I I I NA SSL-INH 
7440-02-O Nickel 0.54 25.4 Wkg 009TP3030001 13/20 1.8-4 25.4 NO 160 N NA SSL-MIGR NO BSL.BKG 

.,. ^̂ , ,.,,, 

PAGE 2 OF 2 

7440-09-7 Potassium 

7782-49-2 Selenium 

7440-28-O Thallium 

7440-62-Z Vanadium 

7440-66-6 Zinc 

Miscellaneous Parameters (mglkg) 
TTNIJSOOP pH 

TTNUS041 Total Kjeldahl Nitrogen 

42.8 

0.34 

0.5 

3.6 

1.5 

4.41 

14.9 

J 

K 

3950 

3.8 

1.6 

60.8 

360 

6.78 

248 

K 

I NH JaL-IIY” 
mctkg 09-5805-1012 17120 158 - 3650 3950 NO NA NA SSL-MIGR No NUT, EKG 

NA SSL-INH 
mglkg 009TP3450405A 1 z/20 0.32 - 0.34 3.8 NO 39 N m SSL-MIGR No BSL.BKG 

NA SSL-INH 
mglkg 009TP3450405A 3/20 0.25 - I .2 1.6 No mm 1 : SSL-MIGA No BKG 

~~~ ->A SSL-INH 

w/Q 009TP3j60566 t g/20 12.8 60.8 No -IN 260 SSL-MIGA NO BKG 
NA SSL-INH 

w/kg 009TP30300Oi 1 !?I20 0.66 - 9.1 360 NO 2300 N 680 SSL-MIGR No BSL,BKG 
NA SSL-INH 

w/kg 09.SEOB-CUT t2/t2 6.78 NA N NA SSL-MIGR No NTX 
NA SSL-INH 

w/kg 09-S8t3-0810 to/t2 20.5 - 38.3 248 NA N NA SSL-MIGR No NTX 
NA SSL-INH 

-I 
Foolnoles: 
1 Values presented are sample-specific quanlilalion limits. 
2 The maximum detected concentration is used for screening purposes. 
3 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 significanly different from background, that 
chemical was not selected as a PCOC. 

4 The risk-based soil PCOC 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 1 E-6 for carcinogens (denoted with a “c” flag) (USEPA, Region 3. April 2003). 

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

6 Pyrene is used as a surrogate for phenanlhrene. 
7 Hexavalenl Chromium. 
8 OSWER soil screening level for residential land use (USEPA. July 1994). 
9 Manganese nonfood. 
10 Value is for mercuric chloride 

09.SB08-1214,NORMAL 

09.SBiZ-1012,NORMAL 

09.SB13-0810,NORMAL 

09.SB14-1012,NORMAL 

09.SBt5.1214.AVG,AVG 

09.SB19-1012,NORMAL 

Associated Samples: 
009TP303000l,NORMAL 009TP3760506,NORMAL 

009TP3060910 09-SBOZ-1012,NORMAL 

009TP3190t02A,NORMAL 09.SBOS-CUT,NORMAL 

009TP3190304B,NORMAL 09.SB04-t012,NORMAL 

009TP3440607,NORMAL 09.SB05-1012,NORMAL 

009TP3450001B,NORMAL 09-SB06-1214,NORMAL 

009TP3450405A,NORMAL 09-SB07-1012,NORMAL 

Definitions: 
ARAR/TBG = Applicable or Relevant and Appropriate Requirement/To Be Considered 
C = Carcinogen 
COPC = Chemical of Potential Concern 
J = Estimated Value 
K = Estimated Value. biased high 
L = Estimated Value, biased low 
N = Nocarcinogen 
NA = Not Applicable/Not Available. 
SSL-INH = Soil Screening Level for transfers from soil lo air (Inhalation) (USEPA, August 2003) 
SSL-MIGR = Soil Screening Level for transfers from soil to groundwaler for 
Dilution and Attenuation Factor of 1 (USEPA, Region 3, April 2003) 

Rationale Codes: 
For Selection as a COPC: 

ASL: Above COPC Screening Level 

For Elimination as a COPC: 

BKG = Within background levels 

BSL = Below COPC Screening Level 

NUT = Essential Nubienl 

NTX = NO toxicity criteria 



TABLE 2 

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor 

Full Time Worker 

Media Exposure Cancer Chemicals with Chemicals with 
Route Risk Cancer Risks Cancer Risks 

> lE-4 >lE-5andslE-4 
Subsurface Soil Ingestion NA __ _- 

Dermal Contact NA _- __ 

Inhalation NA __ __ 

NA __ __ .Total 

Chemicals with 
Cancer Risks 

>lE-6andslE-5 
-_ 
_- 
-- 
_- 

Hazard 
Index 

0.006 
0.0056 

NA 
0.012 

Chemicals with 
HI > 1 

_- 
__ 
-- 
__ 

Maintenance/Utility Worker Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA __ 0.0009 __ _- __ 

NA __ _- _. __ 0.0008 
NA _. __ __ _- NA 
NA -_ 0.0017 _- __ -- 

; 

Construction Worker Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA _- 0.02 __ _- __ 

NA -_ .- _- 0.006 __ 

NA -- __ __ _- NA 
NA _- _- .’ _- -. 0.03 

Adult Recreational Users Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA __ __ -1 __ 0.0004 
NA 0.0004 __ -. __ __ 

NA __ -- __ NA __ 

NA __ 0.0008 _. _- -. 
.I 

Adolescent Trespassers Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA _. _. -- __ 0.002 
NA __ 0.003 __ _- -- 
NA __ _- -_ __ NA -~ _- 
NA -_ __ __ 0.005 __ 

Day Care Center Children Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA _- _- -- _- 0.03 ^.. 
NA __ __ -- ._ 0.02 
NA __ NA __ __ __ 
NA __ _- _- -_ 0.05 

Adult Resident Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA __ .- __ 0.008 -_ 

NA __ __ __ __ 0.005 
NA __ -_ -_ NA -_ 

NA -. _- _- 0.013 _- 

Child Resident Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA _- _- __ _- 0.08 
NA __ -_ -_ -- 0.03 
NA __ NA __ _. -_ 

NA __ ._ _- 0.11 _- 

Lifelong Resident (Child + Adult) Subsurface Soil Ingestion NA __ -_ __ -- . NA 
Demral Contact NA __ __ -_ __ NA 
Inhalation NA __ __ -- .- NA 
Total NA __ NA -- __ __ 



TABLE 3 

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURES 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Media 

Full Time Worker Subsurface Soil 

Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with 
Route Risk Cancer Risks Cancer Risks Cancer Risks index HI > 1 

> lE-4 >lE-5andSlE-4 >lE-6and<lE-5 
Ingestion NA __ _. -_ 0.003 -_ 

Dermal Contact NA __ __ __ 0.0005 -- 
inhalation NA __ -- _- NA -_ 
Total NA __ __ __ 0.003 -. 

Maintenance/Utility Worker Subsurface Soil ingestion 
Oermal Contact 
inhalation 
Total 

NA _- -. __ 0.0002 _- 
NA ._ __ __ 0.00004 __ 
NA __ -_ __ NA __ 
NA __ __ __ 0.0003 -. 

Construction Worker Subsurface Soil Ingestion 
Oermal Contact 
Inhalation 
Total 

NA __ __ _. 0.01 __ 
NA -_ -- -_ 0.002 -_ 
NA __ __ -- NA __ 
NA __ _- _- 0.012 -- 

Adult Recreational Users Subsurface Soil Ingestion 1 NA 
Oermal Contact I NA 
Inhalation 1 NA 
Total 1 NA 

__ __ -- 0.0001 __ 
_- -_ -- 0.00002 __ 
__ __ __ NA __ 
_- __ __ 0.0001 -_ 

Adolescent Trespassers Subsurface Soil Ingestion 
Oermal Contact 
Inhalation 
Total 

NA __ -- __ 0.0005 -_ 
NA __ -. __ 0.0002 _- 
NA __ __ __ NA __ 
NA ._ __ __ 0.0007 -- 

Day Care Center Children Subsurface Soil Ingestion 
Oermal Contact 
Inhalation 
Total 

NA __ -- -_ 0.012 __ 
NA _- __ _. 0.004 -* 
NA -- .- __ NA __ 
NA _. __ -- 0.016 __ 

Adult Resident Subsurface Soil Ingestion 
Oermal Contact 
Inhalation 
Total 

NA _- ._ -_ 0.0026 -- I 
NA __ _- __ 0.0005 _. 
NA _. -_ __ NA __ 
NA __ _- _- 0.003 -_ 

Child Resident Subsurface Soil Ingestion 
Dermal Contact 
Inhalation 
Total 

NA __ -- __ 0.026 A. 
NA __ _- __ 0.004 __ 
NA _- ., -- __ NA __ 
NA -_ __ _- 0.03 .- 



TABLE 4 

COMPARISON OF MAXIMUM DETECTED CONCENTRATION TO RBCs AND BACKGROUND UCL 
SITE 9 - SNDUSTRiAii WASTEWATER DlSPOSAL AREA 300 

NSWC WHITE OAK, SILVER SPRING, MARYLAND 

inorganic 

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

Concentration Surface 1 Subsurface Screening Background Screening Further 

Notes: 
1 USEPA Region 3 RBC Table, April, 2003 (CR = 1 E-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 5 

COMPARISON OF UCL TO RBCs AND BACKGROUND UCL 
SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

inorganic 
UCL 

Concentration 

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

Surface ] Subsurface Screening Background Screening Further 
mglkg Soil I Soil I Leveifll I Level I Evaluation? 131 I 

3.1 N i Yes I Nn I Nn 

550 N 

-- 
NO 
Yes 

. .- 
No 

No No 
NC-l Mn 

7.8 N Yes I No I No 
NA I Yes No NO 

470 N No I No I No 
310N 1 YAS Nfl Nn 

400 
NA 

. -- 
No 

Yes 
Yes 
Yes 

. -- 
No 

No No 
No No 

2.3 N Yes 
160 N Yes 
NA No 
39 N NO 

No 
No 
No 
NO 

B i) Yes 
55 N Yes 

2300 N Yes 

No No 
No No 
No No 

Notes: 
1 USEPA Region 3 RBC Table, April, 2002 (CR = 1 E-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. 
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nine...resa.xls - 
full appendix results 

[draft copy] 

order 001 002 003 004 005 006 007 008 009 010 011 
location OOQTP303 009TP306 009TP306 OOQTP306 009TP319 009TP319 009TP344 009TP345 009TP345 009TP376 09SBO2 
nsample 009TP3030001 009TP3060910 009TP3060910-AVG 009TP306OQlO-D 009TP3190102A 009TP3190304B 009TP3440607 009TP3450001B 009TP3450405A 009TP3760506 09.SBOZ-1012 
sample 009TP3030001 009TP3060910 009TP3060910-AVG 009FD051503-01 009TP3190102A 009TP3190304B 009TP3440607 009TP3450001 B 009TP3450405A 009TP3760506 09sSBO2-1012 
matrix SO so so so so so so so so so SB 
sample-dat 05/l 5103 OS/l 5/03 05/l 5103 05/l 5/03 05/14/03 05/14/03 05/l 5/03 05/14/03 05/l 4/03 05/l 5103 04/05/95 
validated Y Y Y Y Y Y Y Y Y Y T 
cto-proj 4246 4246 4246 4246 4246 4246 4246 4246 4246 4246 

groj-manag KOTUN,R KOTUN,R KOTUN,R KOTUN,R K0TUN.R KOTUN,R KOTUN,R KOTUN,R K0TUN.R KOTUN,R GEORGE,RD 
sort c-001 c-002 c-003 c-004 c-005 c-006 c-007 C~OO6 c-009 c-010 c-01 1 

J 

Volatile Organics @g/kg) 
l,l,l-TRICHLOROETHANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
1,1,2.2-TETRACHLOROETHANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 U 10 u 11 u 
1.1,2-TRICHLOROETHANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
1,1,2-TRICHLOROTRIFLUOROETHANE 22 u 11 u 3J 3J 10 u 9u 12 u 11 u 10 u 2J 
l,l-DICHLOROETHANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
l.l-DICHLOROETHENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 1ou 11 u 
1,2,4-TRICHLOROBENZENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
1,2-DIBROMO-3.CHLOROPROPANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
1 ,P-DIBROMOETHANE 22 u 11 u 12 u 13 u 10 u QU 12 u 11 u 10 u 10 u 
1 .L-DICHLOROBENZENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
1,2-DICHLOROETHANE 22 u 11 u 12 u 13 u IO u 9u 12 u 11 u 10 u 10 u 11 u 
l,P-DICHLOROPROPANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
1.3-DICHLOROBENZENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
1,4-DICHLOROBENZENE 22 u 11 u 12 u 13 u IO u 9u 12 u 11 u 10 u 10 u 
P-BUTANONE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u lo u 10 u 11 u 
2.HEXANONE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
4-METHYL-2.PENTANONE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
ACETONE 200 J 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
BENZENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
BROMODICHLOROMETHANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
BROMOFORM 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11. u 
BROMOMETHANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u IO u 10 u 11 u 
CARBON DISULFIDE 22 u 11 u 12 u 13 u 10 u QU 12 u 11 u 10 u 10 u I1 u 
CARBON TETRACHLORIDE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
CHLOROBENZENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
CHLORODIBROMOMETHANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
CHLOROETHANE 22 u 11 u 12 u 13 u 10 u QU 12 u 11 u 10 u 10 u 11 u 
CHLOROFORM 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
CHLOROMETHANE 22 u 11 u 12 u I3 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
CIS-I.P.DICHLOROETHENE 22 u 11 u 12 u I3 u 10 u 9u 12 u -iI u 10 u 10 u 
CIS-1,3-DICHLOROPROPENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
CYCLOHEXANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
DICHLORODIFLUOROMETHANE 29 9J 9.5 J 10 J 50 11 18 11 U 18 10 u 
ETHYLBENZENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 11 u 
ISOPROPYLBENZENE 22 u 11 u 12 u 13u 10 u 9u 12 u 11 u 10 u 10 u 
METHYL ACETATE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
METHYL CYCLOHEXANE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
METHYL TERT-BUTYL ETHER 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 
METHYLENE CHLORIDE 10 B 58 6.5 B 88 6B 6B 68 58 58 48 62 
STYRENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u II u 
TETRACHLOROETHENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u I 11 u 
TOLUENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u I 11 u 
TOTAL 1.2.DICHLOROETHENE 11 u 
TOTAL XYLENES 22 u 11 u 12 u 13 u 10 u 9u 12 u II u 10 u 10 u 11 u 
TRANS.-I,P-DICHLOROETHENE 22 u 11 u 12 u 13 u 10 u 9u 12 u 11 u 10 u 10 u 

22u TRANS.1,3.DICHLOROPROPENE 11 u 12 u 13 u 10 u 9U 12 u 11 u 10 u 10 u 11u 

from nine-sam.dbf 
from nine-res.dbf 
from nine-resa.xls 
from q:\sql-serveWhitepak\upload lof12 



nine-resaxls - 
full appendix results 

[draft copy] 

lorder 1001 1002 1003 1004 1005 1006 1007 1006 1009 IO10 1011 I 

from nine-sam.dbf 
from nine-res.dbf 
from nineTr0*7.xIs 
from q:!sc )hhite-oak\upload 



, 
nine-resa.xls - 

full appendix results 
[draft copy] 

order 001 002 003 004 005 006 007 006 009 010 011 
location 009TP303 009TP306 009TP306 009TP306 OOQTP319 009TP319 009TP344 009TP345 OOQTP345 009TP376 09SBO2 
nsample OOQTP3030001 OOQTP3060910 009TP306091 O-AVG OOQTP306091 O-D OOQTP3190102A 009TP31903048 009TP3440607 OOQTP3450001 B 009TP3450405A OOQTP3760506 09-SBO2.1012 
sample 009TP3030001 OOQTP3060910 009TP3060910-AVG 009FD051503-01 009TP3190102A OOQTP3190304B 009TP3440607 OOQTP3450001 B OOQTP3450405A OOQTP3760506 OQ-SBO2-1012 
matrix so so so so so so so so so so SB 
sample-dat 05/l 5103 0505103 05/l 5103 05/l 5103 05/l 4/03 05/14/03 ’ 05/15/03 05/l 4103 05/l 4/03 05/15/03 04/05/95 
validated Y Y . Y Y Y Y Y Y Y Y T 
do-proj 4246 4246 4246 4246 4246 4246 4246 4246 4246 4246 
pro]-manag KOTUN,R KOTUN,R K0TUN.R KOTUN,R KOTUN,R KOTUN,R K0TUN.R KOTUN,R K0TUN.R KOTUN,R GEORGE,RD 
sort c-001 c-002 c-003 c-004 c-005 c-006 c-007 c-008 c-009 c-010 c-01 1 
DI-N-OCTYL PHTHALATE 380 U 
DlBENZO(A.H)ANTHRACENE 380 U 
DIBENZOFURAN 380 u 
DIETHYL PHTHALATE 380 U 
DIMETHYL PHTHALATE 380 U 
FLUORANTHENE 380 U 
FLUORENE 1 380 U 
HEXACHLOROBENZENE I 380 U 
HEXACHLOROBUTADIENE ‘-380 U 
HEXACHLOROCYCLOPENTADIENE --380 u 

HEXACHLOROETHANE 380 U INDENO(1,2,3-CD)PYRENE 380 u 
-2 

ISOPHORONE 380 u k. 

N-NITROSO-DCN-PROPYLAMINE 360 U .h 
N.NITROSODIPHENYLAMINE 380 u ,ii 

380 u . . NAPHTHALENE i-.’ 
380 U LL NITROBENZENE 

PENTACHLOROPHENOL 950 u ,I. s.“z 

PHENANTHRENE 380 U *>;i 

PHENOL 380 u ..%A 
- PYRENE ‘380 U ‘A,. 

8.. . 
Explosives @g/kg) 

vi, 
1.3,5.TRINITROBENZENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u -340.2 u I*= 
1.3~DINITROBENZENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 57.21 u -A 
2,4 DINITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 51.57 u .-&b’ 
2,4,6-TRINITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u -35.59 500 u -J> 
2,6 DINITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 47.86 U n IS : .A! 
2.AMINO.4,6-DINITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 Ll 46.67 U 

” 2-NITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 81.39U 
3-NITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 81.79 U 
4-AMINO-2,6-DINITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 40.85 u 
4-NITROTOLUENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 87.25 U 
HMX 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 70.49 u 
NITRO-BENZENE 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 35.21 U 
NITROGLYCERIN 2500 U 2500 U 2500 U 2500 U 2500 U 2500 U 2500 U 2500 u 2500 U 2500 U 
RDX 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 50.9 U 
TETRYL 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 500 u 162.65 U 

Inorganic5 (mglkg) 
ALUMINUM 18200 4800 5115 5430 14400 23000 552 9730 6980 18100 3790 
ANTIMONY 1.5 B 1.1 B 1.1 B 1.1 B 0.57 B 0.64 B 1.2 B 0.92 B 12.9 L 1.7 B 1.1 E 
ARSENIC 4.9 1.4 1.5 1.6 3.2 5 1.6 3.7 7.3 9.6 1.7 K 
BARIUM 92.5 15.7 18.2 20.7 70.9 74.9 7.1 65.9 89.7 27.2 3.6 
BERYLLIUM 1.3 B 0.15 B 0.13 B 0.11 0 0.47 0 0.73 B 0.07 B 0.65 B 1.0 B 0.31 0 0.14 u 
CADMIUM 0.59 B 0.41 B 0.525 I3 0.64 B 0.06 U 0.06 UL 0.27 B 0.06 U 0.06 U 0.08 UL 0.52 U 
CALCIUM 1210 290 317 344 755 1410 65.9 437 645 384 19.7 B 
CHROMIUM 26 8.2 8.55 8.9 19.2 28 24.8 15.8 37.1 35.2 12.5 
COBALT 22.8 0.68 0.785 0.89 7.1 9 0.22 u 3.9 2 1.8 I 3.1 u 

from nine-sam.dbf 
from nine-res.dbf 
from nine-resa.xls 
from q:\sqlsewe&vhite-oak\upload 3ofi2 
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order 012 013 014 015 016 017 019 019 020 021 
location 095803 09SBO4 098805 09SBO6 095807 09SBO8 09SB12 095613 093814 09SB15 
nsample 09-SBOS-CUT 09.SBO4-1012 09-5805-1012 09*SBO6-1214 09-5807-1012 09-5806-1214 09-5812-1012 OQ-SB13-0810 09.5814-1012 09-5815-1214 

09sSBO4-1012 09-SBO5-1012 09-SBO6-I 214 09-5807-l 012 

,!:22,95 ,;;22,95 ,;:22,95 ,;:24/95 

GEORGE,AD GEOAGE,RD GEORGE,AD GEORGERD GEORGE,RD GEORGE,RD GEORGE,RD GEOAGE,RD GEORGE.AD GEORGE,RD 
sort c-012 c-013 c-014 c-015 c-016 c-017 C-018 c-019 c-020 c-021 
Volatile Organics (uglkg’ 
I 4 4 TrJIPLlI n13n!zTUA 

- 
g 

I, I, I- I ,,,vt ,LV~,UL,, w,NE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
1177-TFTRAr.HLOflOETHANE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 

IETHANE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
ITRIFLUOROETHANE 
-uAYE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 

UF 11 II I7 II 17 II I -iI II 1‘1 II 11 II 17 II 11 II 13 II 11 Ll 

, , -, - - -. 
l,l,P-TRICHLORC 
1,1.2-TRICHLORC 
I,~-DICHLOROE~~~W+, 
l,l-DICHLOAOETHEI., - .- ” .- - . . I - - .- - - .- - 
1,2.4-TRICHLOROBENZENE I 
1,2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE I 
1,2-DICHLOROBENZFN~ I I I I I I I I 
4 9.n,rl.u I-llanETClbl 

b.... 

I,L-Y,“I lL”ll”Lll AE 11 u 12 u 12 u 11 u 11. u 11 u 12 u 11 u 12 u 11 u 
I,P-DICHLOROPROPANE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
P.BUTANONE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
2.HEXANONE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
4.METHYL-2-PENTANONE 11 u 1 J 1 J 11 u 11 u 11 u 2J 11 u 12 u 11 u .L 
ACETONE 12 J 12 u 12 u 11 B 11 u 58 78 7J 12 u 11-U ai; 
BENZENE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u vii 
BROMODICHLOROMETHANE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u I cir 
BROMOFORM 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 1 l.-iU .I Asir 
BROMOMETHANE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 1 l=.,. U ..e 
CARBON DISULFIDE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u Il,.U _’ .c: 
CARBON TETRACHLORIDE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u IrT 
CHLOROBENZENE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u . . I;. 
CHLORODlEROMOMETHANf ii 
CHLOROETHANE 11 u 12u 12 u 11u II u 11 u 12 u 11 u; 12 u 11 u 
CHLOROFORM 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11.u 
CHLOROMETHANE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
CIS-I ,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
P”Pl nUEYdhlE 
“I “LY, IL,.ru.L I I 

I , 

DlCHLORODlFLUOROMETHANE 
ETHYLBENZENE 11 u 12 u 12 u 11 u 1J 11 u 12 u 11 u 12 u 11 u 
ISOPROPYLBENZENE 

I h”ETLwt APCTITE 
I.1LIII,Lr,“L,F,,L 

METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL 1 ,P-DICHLOROETHENE 
TOTAL XYLENES 
TRANS-1.27DICHLOROETHENE 
TRANS.1,3-OlCHLOROPROPENE 

from nine-sam.dbf 
from nine-res.dbf 
from ningresaxls 
from q:\sql-server\while-oak\upload 

19 B 58 65 6B 11 u 2B 6B 13 B 16 B 218 
11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u 12 u 11 u 
11 u 12 u 12 u 11 u 6J 11 u 12 u 11 u 12 u 11 u 

.~~ -~- 
11 u 12 u 12 u 11 u 11 u 11 u 12 u 11 u- 12u .- 11 u 

5of 12 
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order 
location 
nsample 

sample 
matrix 

sample-da1 
validated 
cto-oroi 
proj-manag 
SOti 

TRICHLOROETHENE 
TRlCHLOROFLUOAOMETHANE 
VINYL CHLORIDE 

012 013 014 015 016 017 018 019 020 021 
09SBO3 09sl304 095805 OQSEIO6 09SBO7 095008 OQSBI 2 095813 095814 09SBl5 
OPSBO3-CUT 09.SBO4-1012 09-5805-1012 09~SBO6-1214 09.SBO7-1012 09.SBO8-1214 09-5812-1012 09-s813-0610 09-SB14-1012 09-$815-1214 
09-SBOS-CUT OQ-SB04-1012 09.SBO5-1012 09-5806-1214 09-5807-1012 09-5808-l 214 09-SB12-1012 09-SB13-0810 09-5814-1012 09-SB15.1214 
SB SB SB SB SB SB SB SB SB SB 
03/21/95 03/22/95 03122195 03122195 03/24/95 03/24/95 03/22/95 03/21/95 03/21195 03l21195 
T T T T T T T T T T 

Semivolatile Organics(ug/kg) 
1.2,4.TRICHLOROBENZENE 
1,2-OICHCOROBENZENE 
1,3-DICHLOROBENZENE 
1.4.DICHLOROBENZENE 

IGEORGE,RD IGE~RGE,AD IGEORGE,RD IGE~RGE.RD IGEORGE,RD ~GE~RGE,RD GEORGE,RD GEORGE,RD GEORGE,RD GEORGE,RD 
c-012 c-013 c-014 c-015 C-016 c-017 c-018 c-019 c-020 c-021 

11 u 12 u I 12 u I 11 u I 1 J 3J I 12 u I 11 

u 12 u 11 u 

I I 11 u 12 u I 12 u 11 u I 11 u 11 u I 12 u I 41 II t ,D II I ,, II I 
I II " IL v II " I I I 

1 380 UR 380 UR 370 UR 
, YIU un 1 YYU u 1 41uu , ?a" u I I 37” II I d”ll I, 360 UR 380 UR 370 UR 
I I ““n I I I I -.- - t , 360 UR 380 UR 370 UR 

I '70 u I 370 u 1 400 u 1 380 UR 380 UR 370 UR 
I I 

from nine-sam.dbf 
from nine-resdbf 
from nine-resa.xls 
from q:\sb 
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order 
location 
nsampls 
sample 
matrix 

012 013 014 015 016 017 018 019 020 021 
09sElo3 09SBO4 095!305 095806 09SBO7 095808 09SB12 09SB13 09SB14 09SB15 
OQ-SB03-CUT OQ-5804.1012 09-5605-1012 09.5806.1214 09-sE307-1012 09-5808-1214 09.SBI 2-1012 09sSB13-0810 OQ-5814-1012 09-5815-1214 
OQ-SBOB-CUT 09-5804-1012 09-SBO5-1012 09-5906-1214 09-5807-1012 097SBO8-1214 09sSB12-1012 09-SB13-0810 09-5814.1012 09.SB15-1214 
SB SB SE? SB SB ss SB ss 
03/21/9: 03/24/95 03/22/95 03/21/95 03/21/95 03/21/95 
T IT IT IT IT IT 

cto-proj 
proj-manag 
SOrt 

DI-N-OCTYL PHTHALATE 
DlBENZO(A.H)ANTHRACENE 
D,,Jp”“” InAL, 
nor., 

GEORGERD GEORGE.RD GEORGERD GEORGERD GEORGE,RD GEORGE,RD GEORGE,RD GEORGERD GEORGE,RD GEORGE.RD 
c-012 c-013 c-014 c-015 c-016 c-017 o.018 C~OIS c-020 c-021 

1 370 UR I 390 u 1 410u 1 380 u I 370 u I 370 u 400 u 380 UR 380 UR 370 UR 
( 370 UR ( 390 u 1 410u 1 380 U 370 u 370 u 400 u 380 UR 380 UR 370 UR 
I n7n I I” I 0-n I I I IIn II I eon II I ‘)7n II t 370 u 400 u 380 UR 380 UR 370 UR 

“-7n II *nn II --_ ..- I __- ..- --^ ,,^ 
:IYL”l-“nmY J,” “rl JJ” ” Ltl” u cm” ” OIY ” 

WI iHYL PHTHALATE 370 UR 390 u 410 u 380 u 370 u J,U LJ V”” u 360 un 3tlu UH 3,u un 
DIMETHYL PHTHALATE 370 UR 390 U 410 u 380 U 370 u 370 u 400 u 380 UR 380 UR 370 UR 
FLUORANTHENE 170 J 390 u 410 u 380 u 370 u 370 u 400 u 380 UR 380 UR 370 UR 
FLUORENE 370 UR 390 u 410 u 380 U 370 u 370 u 400 u 380 UR 380 UR 370 UR 
HEXACHLOROBENZENE 370 UR 390 u 410 u 380 U 370 u 370 u 400 u 380 UR 380 UR 370 UR 
HEXACHLOROBUTADIENE 370 UR 390 u 410 u 380 U 370 u 370 u 400 u 380 UR 380 UR 370 UR 
HEXACHLOROCYCLOPENTADIENE 370 UR 390 u 410 u 380 u 370 u 370 u 400 u 380 UR 380 UR 370 UR 
HEXACHLOROETHANE 370 UR 390 u 410 u 380 U 370 u 370 u 400 u 380 UR 380 UR 370 UR 
INDENO(l,P,J-CD)PYRENE 370 UR 390 u 410 u 380 U 370 u 370 u 400 u 380 UR 380 UR 370 UR a^^^. .^^^.._ --^ **- ^^^ .% .-^ II ““_ #, nrrn II “.,A II 1-r. II .~ I --- ..- IS”l-H”ll”Nt , JIU “!-I , JY” ” , 41u ” , JO” ” I 3,” ” I JIU ” 4”” ” 380 UR 380 UR 370 UH 
N.NITROSO-DI-N-PROPYLAMINE 1 370 UR 390 u 1 410u 1 380 U I 370 u 370 u 400 u 380 UR 380 UR 370 UR 
N~NITRosODIp’ It-b.,\,, A.,lhlr- 

IlElY I LnNlflYC 
I n7n II” 
, 4,” UN-l 

1 onn ,I 
, cm” ” 

I r4n II 
, Ltl”” 

I eon II 
, 0”” ” I 

‘l7n u 
i)lY I 370 u 400 u 380 UR 380 UR 370 UR 

NAPHTHALENE 1 370 UR 1 390 u 1 410 u 1 380 U 370 I, LJ I 370 u 400 u 380 UR 380 UR 370 UR 
NITROBENZENE 1 370 UR 1 390 u [ 410u 1 380 U I 370 u 370 u 400 u 380 UR 380 UR 370 UR 

1 [ 
- _- - ~~. -~ PENTACHLOROPHENOL 940 U 970 U 1 1020 u 1 960 u I 930 u I 930 U 990 u 960 U 960 U 930 u 

PHENANTHRENE I .,,n I 1 “I.-s II I eon II 370 u 370 u 400 u 380 UR 380 UR 370 UR 
I ,-s-7,, II , 370 u 400 u 380 U 380 U 370 u 

370 u 400 u 380 UR 380 UR 370 UR 
Explosives (ug/kg) 
1.3.5TRINITROBENZENE 40.2 U 40.2 U 40.2 U 40.2 u 40.2 UJ 40.2 UJ 40.2 U 40.2 IJ 40.2 U 40.2 u 
1,3-DINITROBENZENE 37.21 U 37.21 U 37.21 U 37.21 U 37.21 UJ 37.21 UJ 37.21 U 37.21 U 37.21 U 37.21. U 
2,4 DINITROTOLUENE 51.57 u 51.57 u 51.57 u 51.57 u 51.57 UJ 51.57 UJ 51.57 u 51.57 u 51.57 u 51.57 u 
2,4.6-TRINITROTOLUENE 35.59 u 35.59 u 35.59 u 35.59 u 35.59 UJ 35.59 UJ 35.59 U 35.59 u 35.59 U 35.59 U 
2,6 DINITROTOLUENE 47.65 U 47.65 u , 47.65 U 47.65 U 47.85 UJ 47.65 UJ 47.65 U 47.65 U 47.65 !J 47.65 U 
2-AMINO-4.6-DINITROTOLUENE 48.67 U 46.67 U 46.67 U 46.67 U 46.67 UJ 46.67 UJ 46.67 U 46.87 U 48.67 U 46.67 U 
2-NITROTOLUENE 81.39 U 81.39 U 81.39 u 81.39 u 81.39 UJ 81.39 UJ 81.39 U 81.39 U 81.39 U 81.39 U 
3.NITROTOLUENE 81.79 U 81.79 U 81.79 U 81.79 U 81.79 UJ 81.79 UJ 81.79 U 81.79 U 81.79 U : 81.79 U 
4-AMINO-2,6-DINITROTOLUENE 40.85 U 40.85 U 40.85 U 40.85 U 40.85 UJ 40.85 UJ 40.85 U 40.85 U 40.85 u 40.85 U 
4-NITROTOLUENE 87.25 U 87.25 U 87.25 U 87.25 U 87.25 UJ 87.25 UJ 87.25 U 87.25 U 87.25 U 87.25 U 
HMX 70.49 U 70.49 U 70.49 u 70.49 u 70.49 UJ 70.49 UJ 70.49 U : 70.49 U 70.49 u 70.49 u 
NITRO-BENZENE 35.21 U 35.21 U 35.21 U 35.21 U 35.21 UJ 35.21 UJ 35.21 U 35.21 U 35.21 U 35.21 U 
NITROGLYCERIN 
RDX 50.9 u 50.9 u 50.9 u 50.9 u 50.9 UJ 50.9 UJ 50.9 u 50.9 u 50.9 u 50.9 u 
TETRYL 162.65 U 162.65 U 162.65 U 162.85 U 162.65 UJ 162.65 UJ 162.65 U 162.65 U 162.65 U 162.65 U 

lnorganics (mg/kg) 
ALUMINUM 2250 J 14600 13500 15900 8650 3830 3190 10100 J 3100 J 1930 J 
ANTIMONY 0.25 UL 0.35 L 0.27 UL 0.25 UL 0.46 B 0.35 s 0.26 UL 0.25 UL 0.25 UL 0.74 UL 
ARSENIC 0.89 4.7 0.86 0.27 4.2 B 1.4 B 2.6 2.4 1.2 0.77 
BARIUM 6.7 20 60.6 78.2 18.4 5.6 B 3.4 17.5 1.6 4.9 
BERYLLIUM 0.07 UL 0.44 1.9 1.9 0.53 B 0.31 s 0.27 B 0.16 L 0.07 UL 0.07 UL 
CADMIUM 0.26 U 0.53 u 0.56 U 1.1 0.51 u 1.1 B 0.55 u 0.98 0 0.41 B 0.26 U 
CALCIUM 283 16.0 u 916 738 35.5 B 17.8 B 18.5 U 33.6 9.0 u 18.6 
CHROMIUM I 7.8 J 24.7 J 20.9 J 23.8 J 15.9 6.8 20.5 J 16.8 J 7.2 J 11.4 J 

, COBALT 1.9 3.2 U 10.9 18.9 3.2 3.1 u 3.3 u 2.6 1.6 U I 1.5 u 

from nine-sam.dbf 
from nine-resdbf 
from nine-resa.xls 
from q:\sqlsewer\whitegak\upload 7of12 
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order 
location 
nsample 
sample 
matrix 

sample-dat 
validated 
cto-proj 
proi-manag 
S0i-t 

COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Miscellaneous Parameters (mglkg) 

CYANIDE 
PERCHLORATE 
PH (su) 

LTOTAL KJELDAHL NITROGEN 

012 013 014 015 016 017 016 019 020 021 
098803 095804 095805 09SBO6 09SBO7 095808 09sl312 09S.W 3 09SEJ14 09SB15 
09-SBOI-CUT 097SBO4.1012 09-SBO5-1012 09-5806-1214 09-5807-i 012 09-$808-1214 09-SBlZ-1012 09-5813-0810 09.SB14-1012 09-5815-1214 
097SB03-CUT 09-5804-1012 09-s805-1012 0975806-1214 09.SBO7-1012 09.SBOE-1214 09-5812.1012 09-5813-0810 09-5814-1012 09-5815-1214 
SB SB SB SB SB SB SB SB SB SB 
03/21/95 03122195 03122195 03/22/95 03/24/95 03124195 03122195 03/21/95 03/21/95 03/21/95 
T T T T T T T T T T 

.GEORGE,RD GEORGE,RD GEORGE,RD ,GEORGE,RD GEORGE,RD GEORGE,RD GEORGE,RD GEORGE.RD ,GEORGE,RD GEORGE,RD 
c-012 c-013 c-014 c-015 c-016 c-017 c-016 c-019 c-020 c-021 

8.7 J 9.9 0 14.8 B 46.7 16.0 B 14.7 B 7.1 B 8.2 J 7.6 J 18.1 J 
5280 J 21500 50500 50500 18100 J 5020 J 10700 16300 J 11800 J 3930 J 
3.7 L 9.3 5.4 5.6 6.3 J 1.4 B 4.7 5.6 L 2.8 L 1.7 L 
107 J 219 4520 5570 191 90.2 46 507 J 22.9 J 96.7 J 
19.6 J 17.0 J 847 J 1120 J 16.5 8.5 6.8 J 73.1 J 2.8 J 0.47 UJ 
0.19 B 0.24 B 0.89 J 0.37 J 0.15 I3 0.11 B 0.34 J 0.88 J 0.15 B 0.32 J 
1.9 u 5 16.9 18 4.7 3.8 u 4.0 u 4.1 2.0 u 1.9 u 

130 322 B 3950 3650 B 182 90.2 158 B 405 88.9 191 
0.32 UL 0.34 K 0.34 u 0.32 U 0.55 L 0.62 L 0.33 u 0.32 UL 0.32 UL 0.64 I. 
0.06 U 0.08 UJ 0.06 U 0.08 U 17.2 U 26.4 B 92.1 B 66.8 B 16.9 U 

17.5 u 17.5 u 16.9 U 
0.26 U 0.27 U 0.28 U 0.5 0.27 U 0.27 U 0.27 U 0.26 U 0.26 U 0.26 U 

10.1 41.2 40.4 37.7 56.7 12.8 u 26.3 26.4 17.4 20.5 
3.2 9.1 B 58.5 76.1 I 4.8 B 9.7 J 4.3 B 10.8 1.5 0.69 U 

1.1 u 1.2 u 1.2 u I 1.1 u 1 1.1 u 1.1 u 1.2 u 1.1 u 1.2 u 1.1 u 
I 

6.78 S.U. 4.41 S.U. 4.78 S.U. 5.22 S.U. 1 4.85 S.U. 4.75 S.U. 4.74 S.U. 4.68 S.U. 4.66 S.U. 5.02 S.U. 
I 56.8 15.2 20.5 U 14.9 I 22.7 19.4 30.5 248 79 45.2 

from nine-sam.dbf 
from nine-resdbf 

:z: $?“?$hite-oak\upload 
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order 
location 
nsample 
sample 
matrix 
~@q”h ,-ha+ ,. y.v--... 
validated 
cto-proj 

groj-manag 
SOtl 

022 023 024 025 026 
09SB15 09SE15 09SB19 QAQC QAQC 
09-SB15-1214-AVG 09-SB15-1214-D 09-SBI 9.1012 TB051403 TBO51503 
09.SB15-1214-AVG 09-5815-1214-D 09-5819s1012 TB051403 TB051503 
SB SE SB 
03!2!/95 03/21/95 03124195 05/14/03 05/i 5/03 
T T T I 

GEORGE,RD 
----^- -- 

IGEORGE.RD (GtUHtit,HU ,KUI uwt-i fK0TUN.R 
-c-o22 c-023 c-024 c-025 c-026 

4246 I 

from nine-sam.dbf 
from nine-res.dbf 
from nine-resa.xls 
from q:!aql-setvetiwhite-bak\upload 9of12 
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order 022 023 024 025 026 
location 095815 OQSB15 OSSBI 9 QAQC QAQC 
nsample 09.SB15-1214-AVG 09.SE151214-D 09sSElQ-1012 TB051403 TB051503 
sample 09.SB15-1214-AVG OQ-SB15-1214-D OQ-SBIQ-1012 TB051403 TB051503 
matrix SB SB SB QC QC 
sample-dat 03/21/95 03/21 I95 03/24/95 05114/03 05/l 5/03 
validated T T IT Y Y 
cto-proj 4246 4246 
proj-manag GEORGERD GEORGERD GEORGE,RD KOlUN,R KOTUN,Fi 
SOrt c-022 c-023 c 024 c 025 c 026 

from nine-sam.dbf 
from ningresdbf 
from nine-resa.xls 
from q:\sr ‘@white-oak\upload 



from nine-sam.dbf 
from nine-res.dbf 
from nine-resa.xls 
from q:\sql-servertwhite-oak\upload 
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order 022 023 024 025 026 
location 098815 09SB15 OQSBl9 QAQC QAQC 
nsample 09.SB15-1’214~AVG 09-SB15-1214-D OQ-SBIQ-1012 TB051403 TE3051503 
sample OQ-SB15-1214-AVG 09-5815-1214-D OQ-SBlQ-1012 TB051403 TB051503 
matrix SE SB SEI QC QC 
.samp!e-da! 03/21/Q5 03121 I95 03/24/95 05/14/03 05/l 5/03 
validated T T T Y Y 
cto-prof 4246 4246 

groj-manag GEORGE,RD GEORGE.RD GEORGLRD KOTUN,R K0TUN.R 



nine-resaxls - 
full appendix results 

[draft copy] 

order 022 023 024 025 026 
location 09SB15 OSSBI 5 OQSBl 9 QAQC QAQC 
nsample OQ-SB15-12147AVG 09-SB15-1214-D OQ-5819-1012 TB051403 TB051503 
sample 09-SB15-1214.AVG 09-5815-1214-D OQ-SBIQ-1012 TB051403 TB051503 
matrix SB SB SB QC QC 
sample-dat 03/21/95 03/21/95 03/M/95 05/14/03 05/l 5/03 
validated T T r Y Y 
cto-proj 4246 4246 

proj-manag GEORGE.RD GEORGE,RD GEORGERD KOTUN,R KOTUNR 
sort c-022 c 023 c 024 c 025 c 026 

from nine-sam.dbf 
from nine-resdbf 
from nine.~re+a,xts 
from q:L ’ Awhite-oak\upload 

,’ 9 



APPENDIX B 

DATA VALIDATION MEMORANDA 



.‘ Cl ITt 
TO: 

FROM: 

SUBJECT: 

BERNARD F SPADA Ill COPIES: 

ORGANIC DATA VALIDATION- VOCIEXP 
CT0 839, NSWC WHITE OAK 
SDG 83903 

SAMPLES: 2lAqueous 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

R. KOTUN DATE: JULY 1,2003 

DV FILE 

TB051403* TB051503* 

S/Soil 

009FDO51503-01 
OO9TP3190102A 
009TP3450001 B 

009TP3030001 
009TP3190304B 
009TP3450405A 

009TP3060910 
009TP3440607 
009TP3760506 

The sample set for CT0 839 NSWC White Oak, SDG 83903 consists of eight (8) environmental soil 
samples, 1:wo (2) trip blanks, and one (1) field duplicate. All environmental soil samples were analyzed for 
volatile organic compounds (VOC) and explosives (EXP). The trip blanks denoted with an asterisk (*) were 
analyzed for VOC only. The field duplicate pair included in this SDG is 009FD051503-01 and 
009TP3060910. 

The samples were collected by Tetra Tech NUS on May 14 and 15, 2003 and analyzed by Laucks Testing 
Laboratories. All analyses were’ conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP Method OLM04.2 and SW-846 
Method 8330 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: data completeness, 
holding tirnes, GCMS tuning, initial/continuing calibrations, laboratory method blank results, surrogate spike 
recoveries, blank spike/blank spike duplicate results, chromatographic resolution, compound identification, 
compound quantitation, field duplicate precision, and detection limits. Areas of concern are listed below. 

l None. 

Minor 

l The volatile continuing calibration performed on May 21 at 17:34 exceeded the 25% difference 
(but was ~50%) quality control criteria for acetone, methyl acetate, and MTBE. The positive 
result for acetone was qualified as estimated (J) in samples 009TP3030001 and TB051503. No 
qualifications were made to the remaining compounds because they were non-detected. 



l The following compounds were detected in the method blank: 

Maximum Blank 
Compound Concentration Action Level 

F 

Methylene chloride 7.0 @kg 70 ugkg 
1,2-Dibromo3-chloropropane 2.0 ugfkg 10 ug/kg 
1,2,4-Trichlorobenzene 2.0 ugkg 10 ug/kg 

Sample aliquot, and dilution factors were taken into consideration when applying the blank action 
levels. Positive results for methylene chloride below the blank action level were qualified as false 
positives, (B). The trip blank samples were not qualified for the above method blank contamination. 

Notes 

The laboratory did not include results for cis-1,2-dichloroethene and trans-1,2-dichloroethene as requested 
by the lab specification. The laboratory re-processed the data and submitted new results upon request. 

All positive results below the reporting limit were qualified as estimated (J) due to uncertainty near the 
detection limit. 

The laboratory reported the trip blanks as soils (ug/kg). The validator changed the results to water units 
(ug/L). The laboratory was not requested to re-submit the Form Is on this basis. No qualifications were 
made on this basis. 

The volatile continuing calibration performed on May 22 at 11:05 exceeded the 25% difference (but was 
~50%) quality control criteria for acetone, chloromethane, methyl acetate, methylene chloride, and 2- 
butanone. No qualifications were made on this basis because all results for the aforementioned compounds 
in sample 009FDO51503-01 were non-detected or qualified for method blank contamination. Y---b 

The relative percent difference (RPD) for 1 ,l-dichloroethene, benzene, toluene, and chlorobenzene 
exceeded the 20% RPD quality control criteria in the MWMSD of sample 009TP3760506. No qualifications 
were made on this basis because the percent recoveries were all compliant. 

The laboratory reported EXP surrogate percent recoveries from one column oniy. No qualifications were 
made on this basis. 

Executive Summarv 

Laboratory Performance: Qualifications were made based on calibration non-compliances and method 
blank contamination. 

Other Factors Affecting Data Quality: None. 

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



..‘, 

“I attest tha1 the data referenced herein were validated according to the agreed upon validation criteria as 
specified in ,the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

/i dJ)!%i&d @= 
Tetra Tech NUS 1 
Bernard F Spada Ill 
Chemist/Data Validator 

&d*/+ 
Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix f> - Support Documentation 



Amendix A 

Qualified Analytical Results 



Qualifier Codes: 

A = Latb Blank Contamination 

B = Field Blank Contamination 

0 = Calibration Noncompliance (i.e., % RSDs, %Ds, ICVs, CCVs, RRFs, etc.) 

CO1 = GC/MS Tuning Noncompliance 

D = MS/MSD Recovery Noncompliance 

E = LCS/LCSD Recovery Noncompliance 

F = Lab Duplicate Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance 

J = GFAA PDS - GFAA MSA’s r c 0.995 

K = ICP Interference - includes ICS % R Noncompliance 

L = Instrument Calibration Range Exceedance ~ 

M = Sample Preservation Noncompliance 

N = Internal Standard Noncompliance 

NO1 = Internal Standard Recovery Noncompliance Dioxins 

NO2 = Recovery Standard Noncompliance Dioxins 

NO3 = Clean-up Standard Noncompliance Dioxins 

0 = Poor Instrument Performqnce (i.e., base-time drifting) 

P = Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organics) 

Q = Olther problems (can encompass a number of issues; i.e.chromatography,interferences, etc.) 

R = Surrogates Recovery Noncompliance 

S = PesticidelPCB Resolution 

T = % Breakdown Noncompliance for DDT and Endrin 

U = % Difference between columns/detectors >25% for positive results determined via GCYHPLC 

V = Non-linear calibrations; correlation coefficient r’< 0.995 

w = EMPC result 

X = Signal to noise response drop 
Y = Percent solids ~30% 
Z = Uncertainty at 2 sigma deviation is less than sample activity j 



PROJ-NO: 4246 
SDG: 83903 MEDIA: WATER DATA FRACTION: OV 

nsat&ple 
samp-date 
IabJd 

Wype 
units 
Pct~Solicls 
DUP-OF; 

Ti305 1403 
5/l 412003 
030.5209-05 

1 ,I ,2-TRICHLOROTRIFLUOROETHANE 10 u 
1 ,I-MCHLOROETHANE 10 u 
I,i-DICHLOROETHENE 10 u 
1,2;4~TRICHLOROBENZENE 10 u 
l,2-D1BROMO-3-CHLOROPROPANE 10 u 
1 ,P-DIBROMOETHANE 10 u 
t 1.2~DICHLOROBENZENE 

I 4 
101 u /I 

1 ,P*DICHLOROETHANE 
1,L~DICHLOROPROPANE 

10 u 
10 u 

tl,3.DICHLOROBENZENE 
I I 

101 u I 1 

1 ,GDICHLOROBENZENE IO u 
2.BUTANONE 10 u 
2.HEXANONE 10 u 
14.METHYL-2.PENTANONE 

I I I 
101 u I 

ACETONE 10 u 
BENZENE 10 u 
BROMODICHLOROMETHANE 10 u 
tBROMOFORM 

I I I 
101 u I 

BROMOMETHANE IO u 
CARBON DISULFIDE 10 u 
CARBON TETRACHLORIDE 10 u 
ICHLO~~~BENZENE 

1 / 
101 u I 

I 

CHLORODIBROMOMETHANE 10 u 1 
CHLOROETHANE 10 u I 
CHLOROFORM 101 u 1 
CHLOROMETHANE 101 LJ I 

I 1 - I 

CIS-lb-DICHLOROPROPENE ‘101 u 1 

Page 1 of 2 [W ‘jI3 1:10:17 PM] 
I’ 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

TB051403 
5/l 412003 
0305209-05 
NM 
UGIL 

Parameter 
Val Qua1 

Result Qual Code 

SNRENE 10 u 
TETRACHLOROETHENE IO u 
TOLUENE IO u 
ITOTAL xyi.E~Es 

I I I 
101 u I I 

TRANS.lb-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 

IO u 
10 u 
10 u I I I 

VINYL CHLORIDE 10 u 1 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

TB051503 
5l15f2003 

0305228-06 

NM 
UG/L 



PROJ-NO: 4246 
SDG: 83903 MEDIA: WATER DATA FRACTION: OV 

nsample TB051503 

samp-date 5/l 512003 

lab-id 0305228.06 

w-type NM 
units UGlL 

Pet-Solids 
DUP-OF: 

Val Qua1 
Parameter Result Qua1 Code 

Page 2 of ? [6/l 812003 1 :10:17 PM] 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
lab-id 

w.Aw 
units 
Pct~S0lir.k 
DUP-OF: 

Parameter 

l,l.l-TRICHLOROETHANE 

009FDO51503-01 
5/l 512003 
0305228-03 
NM 
UGIKG 
76 
009TP03060910 

Val Qua1 
Result Qua1 Code 

13 u 
1;1;2,2-TETRACHLOAOETHANE 13 u 
1 ,I ,P-TRICHLOROETHANE 13 u 
1 ,l ,PTRICHLOROTRIFLUOROETHANE 3 3 P 
1 ,l-DICHLOROETHANE 13 u 
1 ,I-DICHLOROETHENE 13 u 
1,2,4;rRICHLOROBENZENE 13 u 

11.2.DIBROMO-3-CHLOROPROPANE 
1,2-DIBAOMOETHANE 13 u 
1 ,bDICHLOROBENZENE 13 u 
~1,P~DICHLOROETHANE 131 u I 
1;2~DICHLOROPROPANE 
1,3.DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2-BUTANONE 
2.HEXANONE 
4-MEtHYL.2.PENTANONE 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

ACETONE 13 u 
BENZENE 13 u 
BROMODICHLOROMETHANE 13 u \ 
BROMOFORM 13 u 
BROMOMETHANE 13 u 
CARBON DISULFIDE 13 u 

Page I of 6 [6/ i ,a” 10:43:56 AM] 

nsample 009FD051503-01 
samp-date 5/l 512003 
lab-id 0305228-03 

v-type NM 
units UGlKG 
Pet-Solids 76 
DUP-OF: 009TP030609 IO 

Val Qua1 
Parameter Result Qua1 Code 

nsample 
samp-date 
lab-id 

qWpe 
units 
Pet-Solids 
DUP-OF: 

009TP3030001 
5/l 5i2003 
0305228-04 
NM 
UGIKG 
57 

Parameter 
Val Qua1 

Result Qual Code 

i,l,l-TRICHLOROETHANE 22 u 
1 ,1,2,2-TETRACHLOROETHANE 22 u 
1 ,l ,P-TRICHLOROETHANE 22 u 

l,P-DICHLOROPROPANE 
1,BDICHLOROBENZENE 
1 ,GDICHLOROBENZENE 

22 u 
22 u 
22 u 

PiBUTANONE 
I 

22 u / 
2.HEXANONE 22 u I 
14.METHYL-2.PENTANONE 

(CARBON TETRACHLORIDE 221 u I 



nsample 
samp-date 
loh trl ICI”-I” 

clef yw 
units 
Pet-Solids 
DUP,OF: 

009TP3030001 
5/15/2003 
~3@32!344 
NM 
UG/KG 
57 

Parameter 
Val Qual 

Result Qua1 Code 

C&1.3-DICHLOROPROPENE 

METHYL ACETATE 22 u 
METHYL CYCLOHEXANE 22 u 
METHYL TERT-BUTYL ETHER 22 u 
METHYLENE CHLORIDE IOB A 

STYRENE 22 u 
TETRACHLOROETHENE 22 u 

Page 2 of 6 [6/l 9/?003 10:43:58 AM] 

nsample 009TP3060910 

samp-date 5/l 512003 

lab-id 0305228-02 

qc-type NM 
units UGtKG 
Pet-Solids 87 
DUP-OF: 

Parameter 
Val Qua1 

Result Qua1 Code 

i,l,l-TRICHLOROETHANE 11 u 
1,1,2,2-TETRACHLOROETHANE 11 u 
1.1.2.TRICHLOROETHANE 11 u 
1,1,2-TRICHLOROTRIFLUOROETHANE ri 
..~, 

1,2.DlBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
I .P.DICHLOROBENZENE 

11 u 
11 u 
11 u . 

1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 

nsample 009fP3060910 

samp-date 
lab-id 

w.Aw 
units 
Pet-Solids 

5/l 5/2003 
0305228-02 
NM 
UGJKG 
87 \ 

DUP-OF: 

I 

*. 

I Val I Qyal 1 

PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: OV 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
lab-id 

qc-type 
units 

Pet-Solids 
DUP-OF: 

009TP3190102A 
5/l 412003 
0305209-03 
NM 
UG/KG 
84 

Parameter 
Val Qual 

Result Qua1 Code 

1,1,1~TRICHLOROETHANE 10 u 
I ,I ,2,2-TETRACHLOROETHANE 10 u 
1,1,2-TRICHLOROETHANE 10 u 

1 ,P-DICHLOROETHANE 10 u 

l,P-DICHLOROPROPANE 10 u 

lB-DICHLOROBENZENE 10 u 

ACETONE 10 u 
BENZENE 10 u 

BROMODICHLOROMETHANE 10 u 

Page 3 of 6 [W 3 10:43:57 AM] 
i 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

009TP3190102A 
5/l 412003 
0305209-03 
NM 
UG/KG 
84 

Parameter 

CIS-$3.DICHLOROPROPENE 
CYCLOHEXANE 

Val Qual 
Result Qua1 Code 

10 u 
10 u 

DICHLORODIFLUOROMETHANE 50 

ETHYLBENZENE IO u 
ISOPROPYLBENZENE 10 u 
IMETHYL ACETATE 

I 

101 u I 
METHYL CYCLOHEXANE 10 u 
METHYL TEAT-BUTYL ETHER 10 u 
METHYLENE CHLORIDE 6 B A 
ISI-YRENE 

I I 

101 u I I 

TETRACHLOROETHENE 10 u 
TOLUENE IO u 
TOTAL XYLENES 10 u 

4 I I 

VINYL CHLORIDE 101 u 1 1 

nsample 
samp-date 
lab-id 

wWe 
units 
Pet-Solids 
DUP-OF: 

009TP31903046 
5/l 412003 
0305209-04 
NM 
UGIKG 
84 

Parameter 
Val Qua1 

Result Qua1 Code 

tl.P-DICHLOROPROPANE 
L 

1,3-DICHLOROBENZENE 9 u 
1 ,CDICHLOROBENZENE 9 u 

I I 

2.BUTANONE 91 u 1 
P.HEXANONE 91 u I 



i 

PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: OV 

nsample 
samp-date 
Iah-!d 

wtype 
units 
Pet-Solids 
DUP,OF: 

009TP31903048 
5/l 412003 
0305209-04 
NM 
UGlKG 
84 

nsample 
samp-date . 

lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

009TP3440607 
5/l 512003 
0305228-05 
NM 
UG/KG 
94 

nsample 
samp-date 
lab-id 

w..tw 
units 
Pet-Solids 
DUP-OF: 

Ob9TP3440607 
5/l 512003 
0305228-05 
idid 
UGtKG 
94 

Parameter 

CIS-1,3-DICHLOROPROPENE 
CYCLOHEXANE 

Val Qua1 
Result Qua1 Code 

9 u 
9 u 

DICHLORODIFLUOROMETHANE 11 
ETHYLBENZENE Q u 

ISOPROPYLBENZENE 9 u 

~METHYL TERT.BUTYL ETHER 91 u I 

Parameter 
Val Qua1 

Result Qual Code Parameter 
Val Qua1 

Result Qua1 Code 

II.~.I-TRICHL~R~ETHANE 121 u I . . 
1 ,I ,2,2JETRACHLOROETHANE 12 u 
1 ,I ,2JRICHLOROETHANE 12 u 
1,1,2.TRICHLOROTRIFLUOROETHANE 12 u 

II.I.DICHLOR~ETHANE I 121 u I 1 

,,_ -.-. .-_ . 
I,?,-DICHLOROBENZENE 
1,4.DICHLOROBENZENE 
P-BUTANONE 
2.HEXANONE 
4.METHYL.2PENTANONE 

ACETONE 

12 u TOTAL XYLENES 
12 u TRANS.i,P-DICHLOROETHENE 

12 u TRANS.1,3-DICHLOROPROPENE 

12u TRICHLOROETHENE 
12 u TRICHLOROFLUOROMETHANE 

12 u VINYL CHLORIDE 

IBENZENE I 121 u I 

_...,_ -.. _.-_-. - t 
CARBON TETRACHLORIDE 12 u 

CHLOROBENZENE 12 u 
CHLORODIBROMOMETHANE 12 u 

CHLOROETHANE 12 u 

CHLOROFORM 12 u 

CHLOROMETHANE 12 u 

12u ” 
12 U -jl I ‘. -::., .- 
40 II *-; 

a... ” 
12 u 
12 u 

ICIS-$2.DICHLOAOETHENE 121 u ) 1 

Page 4 of 6 [6/l 912003 10:43:57 AM] 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: OV 

nsample 009TP3450001 B 
samp-date 5/14/2003 
lab-id 0305209-02 

w-type NM 
units UGIKG 
Pet-Solids 80 
DUP-OF: 

II.I-DICHLOROETHANE 
I I I 

111 u I 

Il.2-DICHLOROPROPANE 

ACETONE 11 u 
BENZENE 11 u 

BROMODICHLOROMETHANE 11 u 
IBROMOFORM 

I I I 

111 u I 
BROMOMETHANE 11 u 
CARBON DISULFIDE 11 u 
CARBON TETRACHLORIDE 11 u 
ICHLOROBENZENE 

I I 

111 u I 
I 

CHLORODIBROMOMETHANE 11 u 
CHLOROETHANE 11 u 
CHLOROFORM 11 u 

CHLOROMETHANE ,ll u 
C&1,2-DICHLOROETHENE 11 u 

-” Page 5 of 8 [6/f 10:43:57 AM] 

nsample 
samp-date 
lab-Id 

w.Jwe 
units 

Pet-Solids 
DUP-OF: 

009TP3450001 B 
5l14l2003 
0305209-02 
NM 
UGIKG 

80 

Parameter 
Vat Qual 

Result Qual Code 

‘JS4,3-DICHLOROPROPENE 
CYCLOHEXANE 
DlCHLORODlFLUOROMETHANE 

11 u 
11 u 
11 u 

IETHYLBENZENE 
I I I 

111 u I 
ISOPROPYLBENZENE 11 u 
METHYL ACETATE 11 u 
IMETHYL CYCLOHEXANE 111 u I 
METHYL TERT-BUTYL ETHER 11 u 
METHYLENE CHLORIDE 5 E A 
STYRENE 11 u 
~TETRACHLOROETHENE 

4 
111 u I 1 

ITOLUENE 
I I I 

111 u I I 
I 

TOTAL XYLENES 11 u 1 
TRANS.1,2-DICHLOROETHENE 11 u I 
TRANS.1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 11 u 
VINYL CHLORIDE 11 u 

nsample 
samp-date 
lab-id 

qc.twe 
units 
Pet-Solids 
DUP.-OF: 

009TP3450405A 
5/l 412003 
0305209-01 
NM 
UGIKG 
85 

1[1,2-TRICHLOROTRIFLUOROETHANE 
.~ - 
IO u 

1 ,I -DICHLOROETHANE IO u 
~~.I-DICHL~FIOETHENE 

I 
101 u i-7 

1,2,4-TRICHLOAOBENZENE 
1,2-DIBROMO-3.CHLOROPROPANE 
1,2-DIBROMOETHANE 
11 .P-DICHLOROBENZENE 

I I I 

101 u I 1 
1,2-DICHLOROETHANE 
1 ,P-DICHLOROPROPANE 
1.3.DICHLOROBENZENE 

IO u 
10 u 
10 u 

1;4-DICHLOROBENZENE 10 u 
P-BUTANONE 10 u 
2.HEXANONE 10 u 

4-METHYL-2.PENTANONE 10 u 
ACETONE 10 u 
/BENZENE 

I I I 
101 u I 

BROMODICHLOROMETHANE 10 u 
BROMOFORM 10 u 

I I 

BROMOMETHANE 101 u 1 
CARBON DISULFIDE 1ol.u I 

kIS-192.DICHLOROETHENE 
, 

101 u I 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: OV 

nsample 009TP3450405A 

samp-date 5/l 412003 

lab id Q3@599.01 

qcAw NM 

units UGtKG 

Pet-Sqlids 85 

DUP-OF: 

Val Qua1 
Parameter Result Qua1 Code 

10 u 
10 u 

(IS-1 ,&DICHLOROPROPENE 
CYCLOHEXANE 
DICHLORODIFLUOROMETHANE’ 
ETHYLBENZENE 
ISOPROPYLBENZENE 
METHYL ACETATE 
METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
ClW.XNF: 

I I 
18) ,I 
.- . . 

10 u 

10 u 
10 u 
10 u 
in II 3.. - 
51 B A 

101 u 
,L~ll”“,,L”,I”~III~~.~ 

I 

TOLUENE I 
TOTAL UVI FNF!: 101 u I r, I M-I%..- 

’ I 1 

.’ 3-“WLOROETHENE 101 u ( 
.I1 r-mADWUJEN!= I 101 u I TRANS.i,3-DICI vhv, ,v, , ,va -I.- .- - 

TRICHLOROETHENE Id II I 
.” - 

1 

TRICHLOROFLUOROMETHANE 101 u I I I 
VINYL CHLORIDE 101 u ) I 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP.-OF: 

009TP3760506 
5/l 512003 
0305228-01 
NM 
UG/KG 
82 

Parameter 
Val Qua1 

Result Qua1 Code 

nsample 
samp-date 

lab-id 

w..Vpe 
units 
Pct+.Solids 

009TP3760506 
5/l 512003 
0305228.01 
Nivi 
UG/KG 
82 

DUP-OF: 

Val Qua1 
Parameter Result Qua1 Code 

,,,-,,,,,,,,,nuclHANE IU u i.4J’, ,.YUI”I 1L”n”r I I”1 Ll”L .- - 
1,2,2-TETRACHLOROETHANE 10 u CYCLOHEXANE 10 u 

1 ,I ,2-TRICHLOROETHANE 10 u DICHLORODIFLUOROMETHANE 10 u -i, 
1 ,1,2-TRICHLOROTRIFLUOROETHANE 2 J P ETHYLBENZENE 10 u 
1 ,l -DICHLOROETHANE 10 u ISOPROPYLBENZENE 10 u 
1 ,I -DICHLOROETHENE 10 u METHYL ACETATE 10 u 
A .+ 1 Trn1P.l II nnnDr-‘---‘- l n If LlCTLl”I r-%-l nUCYANC: 

-~,2.DlBROMO-” n,,, -------..,- 

1,2-DIBROMOt I MHIVE 
1,2-DICHLOROBENZENE 
A n P.lP.l#, nnnrrLl,-‘- 

TOLUENE 
TOTAL XYLENES 101 u ) :.. 

TRANS.i.2.DICHLOROETHENE 101 u I 

I 

BROMODICHLOROMETHANE 10 u 

BROMOFORM 10 u 

BROMOMETHANE 10 u 

ICARB~N DISULFIDF 
, 

101 u I 

, 
CHLOROFORM IO u 

CHLOROMETHANE 10 u 

CIS-1,2-DICHLOROETHENE 10 u 

Page 6 of 6 [6/19/2003 10:43:57 AM] 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: EXP 

nsample 009FDO51503-01 
samp-date 5/15/2003 

lab-id 0305228-03 

v-type NM 
units MGIKG 
Pct~Sollds 76 

DUP-OF: 009TP03060910 

Val Qual 
Parameter Result Qual Code 

nsample 009TP3030001 
samp-date .5/15/2003 

lab-id 0305228.04 

qc.Jype NM 
units MGIKG 
Pet-Solids 57 

DUP-OF: 

Parameter 
Val Qual 

Result Qual Code 
I 

1,3,5-TAINITAOBENZENE 
I I 

0.51 u I 1 

I I 

TETRYL 0.q u 1 

I I I 
1.3.5.TRINITROBENZENE 0.51 u I 
i;3:DINITROBENZENE 0.5 u 
2,4,6-TRINITROTOLUENE 0.5 u 
2,GDINITROTOLUENE 0.51 u 1 
2.6.DINITROTOLUENE 0.51 u I I 
2-AMINO-4,6-DINITROTOLUENE 0.5 u 

2.NITROTOLUENE 0.5 u I 
3-NITROTOLUENE 0.51 u 1 

4.AMINO-2.6-DINITROTOLUENE 0.51 u I 

4.NITROTOLUENE 0.5 u 
HMX 0.5 u 
NITROBENZENE 0.5 u 
INITROGLYCERIN 

I 
2.51 u I / 

RDX 0.5 u 

TETRYL 0.5 u 

nsample 
samp-date 
lab-id 

qcfw 
units 
Pet-Solids 
DUP-OF: 

009TP3060910 
5/15/2003 

0305228-02 

NM 

MGIKG 
87 

Parameter 

1,3,5-TRINITROBENZENE 0.5 u 
1 ,BDINITROBENZENE 0.5 u I I I 
2,4,6-TRINITROTOLUENE 0.51 u 1 

ZA-DINITROTOLUENE 0.51 u I i 

2,6-DINITROTOLUENE 0.5 u 

2-AMINO-4,&DINITROTOLUENE 0.5 u 

2.NITROTOLUENE 0.5 u 
3-NITROTOLUENE 0.5 u 

4-AMINO-2,6-DINITROTOLUENE 0.5 u 
4-NITROTOLUENE 0.5 u 
tHMX 

I 
0.51 u I 1 
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PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: EXP 

nsample 
samp-date 
!eb-id 

qc-type 
units 
Pet-Solids 

009TP3190102A nsample 
511412003 samp-date 
0305209-03 lab-id 
NM w-We 
MGIKG units 

84 Pet-Solids 

DUP-OF: 

Parameter 
Val Qua1 

Result Qua1 Code 

0.51 u I 1,3,$TRlNlTROBENZENE 1 I 
1 ,BDINITROBENZENE 0.51 u 1 
2.4.6.TRINITROTOLUENE 0.51 -.u / 
2;4:DINITROTOLUENE 0.51 u 1 
2,6-DINITROTOLUENE 0.51 u 1 
2.AMINO.4,6-DINITROTOLUENE 0.51 u I 

12.NITROTOLUENE 
_.- - 
0.51 u I 1 

3.NITROTOLUENE 0.5 u 
4-AMINO-2,6-DINITROTOLUENE 0.5 u 

4-NITROTOLUENE 0.5 u 
IHMX 0.51 u I 1 
NITROBENZENE 0.5 u 

NITROGLYCERIN 2.5 U 

RDX 0.5 u 

TETRYL 0.5 u 

009TP31903048 
5/14/2003 

0305209-04 

NM 
MGIKG 
84 

DUP-OF: 87 

I 1 Val ( Qua1 1 
Parameter Resultl Qua1 1 Code ) 

2,4,6-TRINI I I 
2,4-DINITROTOLUENE 0.51 u ) 

2,6-DINITRWrJr I 0.51 u I 

2.AMINO-4, 
2.NITROTOLUENE 0.5 u 

3-NITROTOLUENE 0.5 u 
4-AM~O.2,6-DtNITPnTnl 0.5 u 

4.NITROTOLUENE 
HMX 0.51 u I . . . . . 

NITROBENZENE 0.5 u 

NITROGLYCERIN 2.5 u 

RDX 0.5 u .-,, ! I I 
TETRYL OS51 u { 

nsample 
samp-date 

lab-id 

w-type 
units 
PctSolids 

009TP3440607 
5/15/2003 

0305228.05 

NM 
MGIKG 
94 

Page 2 of 3 [6/l g/2003 7:16:35 AM] 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: EXP 

nsample 
samp-date 
lab-id 

qclype 
units 
Pet-Solids 
DUP-OF: 

OOQTP3450001 B 
5/l 412003 
0305209-02 
NM 
MGIKG 
80 

Parameter 
Val Qua1 

Result Qua1 Code 

Page 3 of 3 [W ,J3 7:16:36 AM] 

nsample 
samp-date 
lab-id 

v-type 
units 
Pet-Solids 
DUP-OF: 

OOQTP3450405A 
5/l 412003 
0305209-01 
NM 
MG/KG 
85 

Parameter 

1,3,5-TRINITROBENZENE 

Val Qua1 
Result Qua1 Code 

0.5 u 
1,3.DINITROBENZENE 0.5 u 
2,4,6-TRINITROTOLUENE 0.5 u 
2,CDINITROTOLUENE 0.5 u 

4-AMINO.2,6.DINITROTOLUENE 0.5 u 
4-NITROTOLUENE 0.5 u 
HMX 0.5 u 
NITROBENZENE 0.5 u 
NITROGLYCERIN 2.5 u 
RDX 0.5 u 
TETRYL 0.5 u 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

009TP3760506 
5/15/2003 
0305228-01 
NM 
MG/KG 
82 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

R. KOTUN DATE: 

ETHAN G. LEE COPIES: 

JUNE 30,2003 

DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND PERCHLORATE 
NSWC WHITE OAK - CT0439 
SAMPLE DELIVERY GROUP (SDG) - 83903 

9/SOIU 

009FD051503-01 
009TP3190102A 
009TP3450001 B 

009TP3030001 
009TP3190304B 
009TP3450405A 

009TP3060910 
009TP3440607 
009TP3760506 

Overview 

The sarnple set for CT0 839, NSWC White Oak, SDG 83903, consists of nine (9) soil 
environmental samples. One (1) field duplicate pair (009FD051503-01 / 009TP3060910) is 
included in this SDG. 

All sarnples were analyzed for target analyte list (TAL) metals. All samples except 
009TP3440607,009TP3450001 B, and 009TP3450405A were also analyzed for perchlorate. The 
samples were collected by Tetra Tech NUS May 14-15, 2003 and analyzed by Laucks Testing 
Laboratories under Naval Facitities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAIQC) criteria. Metals analyses were conducted using CLP method 
ILM04.0. Perchlorate analyses were conducted using EPA method 314.0. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, ICP interference results, matrix 
spike results, post digestion spike results, laboratory duplicate results, laboratory control sample 
(LCS) results, ICP serial dilution results, field duplicate results, detection limits, and analyte 
quantitation. 

Metals analyses were conducted using Inductively Coupled Plasma (ICP) methodo!ogies. 
Mercury analyses were conducted using Cold Vapor Atomic Absorption (CVAA) methodology. 

Minor Problems -- 

l The contract required detection limit (CRDL) percent recovery (%R) run on 5/21/03 at 13:03 
was above the 110% control limit for selenium, affecting all samples. Positive results <2X 
CRDL reported for selenium were qualified as biased high (K). 

l The CRDL %R run on 5/21/03 at lo:45 was above the 110% control limit for thallium, 
affecting all samples. 
biased high (K). 

Positive results <2X CRDL reported for thallium were qualified as 



TO: KOTUN, R. - PAGE 2 
DATE: JUNE 30,2003 

. The following contaminants were detected in the laboratory method/preparation blanks at the /--- 
following maximum concentrations: 

Maximum Action 
Analyte Concentration Level 
Aluminum 
Antimony(‘) 

39.6 ug/L 39.6 mglkg 

Beryllium”’ 
0.696 mg/kg 3.48 mg/kg 

Cadmium(‘) 
0.280 mg/kg 1.4 mg/kg 
0.164 mg/kg 0.820 mg/kg 

Calcium 
f;Fmiurn”’ 

75.5 ug/L 75.5 mg/kg 
0.220 mglkg 1.1 mg/kg 
3.886 mglkg 19.43 mg/kg 

Magnesium 21.1 ug/L 21.1 mg/kg 
Silver 
Sodium”’ 

0.6 ug/L 0.6 mglkg 
103.744 mg/kg 51 a.72 mg/kg 

Zinc 3.0 ug/L 3.0 mglkg 

(‘) Maximum concentration present in laboratory preparation blank. 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot, percent solids, and dilution factors, if applicable, 
were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for antimony, beryllium, cadmium, magnesium, silver, and 
sodium were qualified (B) as a result of laboratory blank contamination. The remaining 
analytes were not qualified because the results were either greater than the action level or 
they were nondetects. 

l The interfering analytes aluminum and iron were present in sample 009TP3190304B at f- 

concentrations comparable to the concentrations of aluminum and iron, respectively; in the 
interference check sample (ICS) solution. Several analytes, namely antimony, barium, 
beryllium, cadmium, chromium, copper, lead, manganese, silver, sodium, and zinc were 
present in the ICS solution at concentrations that exceeded the absolute value of the 
instrument detection limit (IDL). Interference effects exist for cadmium and silver in the 
affected sample. Nondetected results reported for cadmium and silver were qualified as 
biased low (UL). 

0 The interfering analyte iron was present in sample 009TP3760506 at a concentration 
comparable to the concentration of iron in the ICS solution. Several analytes, namely 
antimony, barium, beryllium, cadmium, chromium, copper, lead, manganese, silver, sodium, 
and zinc were present in the ICS solution at concentrations that exceeded the absolute value 
of the IDL. Interference effects exist for cadmium, and silver in the affected sample. 
Nondetected results reported for cadmium and silver were qualified as biased low (UL). 

l The matrix spike %R was below the 75% control limit for antimony. The positive result 
reported for antimony in sample 009TP3450405A was qualified as biased low (L). 

l The ICP serial dilution percent differences (%Ds) were above the 10% control limit and the 
initial sample concentrations were >5OX the IDL for magnesium and potassium. Positive 
results reported for magnesium and potassium were qualified as estimated (J). 

Notes 

The CRDL %Rs run on 5/21/03 at IO:45 and 13:03 were above the 110% control limit for lead, 
affecting all samples. No qualification action was required because all results were =-2X CRDL. .A----. 
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The matrix spike %Rs were below the 75% control limit for aluminum and iron. No qualification 
action was required because the initial sample concentrations were >4X the spike added. 

Dilutions were performed for silver and sodium in samples 009TP3450001 B and 009TP3450405A 
due to matrix interferences. 

Executive Summary 

Laboratory Performance: Selenium and thallium were qualified due to calibration 
noncomlpliance. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: Cadmium and silver were qualified due to ICP 
interference in samples 009TP3190304B and 009TP3760506. Antimony was qualified due to 
matrix spike noncompliance. Magnesium and potassium were qualified due to ICP serial dilution 
noncomipliance. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Review”, April 1993 and the NFESC document entitled “Navy IRCDQM” (September 
1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

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

Tetra Tech NUS 
Ethan G. Lee 
Environlmental Scientist 

Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

UL - Nondetect is considered biased low as a result of technical noncompliance. 

B -- Positive result is an artifact of blank contamination and should not be considered 
present. 

J - Positive result is considered estimated as a result of technical noncompliance. 

K - Positive result is considered biased high as a result of technical noncompliance. 

L - Positive result is considered biased low as a result of technical noncompliance. 



APPENDIX A 

QUALIFIED ANALY TICAL RESULTS 

. 



.-. : 

Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 
..c = Calibration Noncompliance (i.e.. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.) 

CO1 = GC/MS Tuning Noncompliance 

D = MS/MS0 Recovery Noncompliance 

E = LCS/LCSD Recovery Noncompliance 

F = Lab Duplicate imprecision 

:G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

4 = ICP Seriai Dilution Noncompliance 

J ‘= GFAA PDS -GFAA MSA’s re0.995 

K = ICP Interference - includes ICS % R Noncompliance 

L = instrument Calibration Rang6 Exceedance 

M = Sample Preservation Noncompliance 

N. = Internal Standard Noncompliance 

.NOl = Internal Standard Recovery Noncompliance Dioxins 

NO2 = Recovery Standard Noncompliance Dioxins , rc--_\ 

NO3 = Clean-up Standard Noncompliance Dioxins 

0 = Poor Instrument Perfonnanoe (i.e., base-time drifting) 

P = Uncertainty near detection limit (c 2 x ID1 for inorgan.& and <CRQL for organics) 

Q = Other problems (can encompass a number of issues; i.e.chromatography,interferences, etc.)‘ 

R = Surrogates Recovery Noncompliance 

S = Pesticide/PCB Resolution 

T = % Breakdown Noncompliance for DOT and Endrin 

- u = % Difference between columns/detectors ~25% for positive results determined via GWHPLC 

.V = Non-linear calibrations; correlation coefficient r < 0.995 

W = EMPC- result 
_. 

‘X ‘= Signal to noise response drop 
.Y = Percent solids 40% 
.z = Uncertainty at 2 sigma deviation is less than sample activity 

,,---~.~ 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: M 

nsample 009FD051503-01 
samp-date 5/l 512003 
lab-id 0305228-03 

wtype NM 
units MGlKG 
Pet-Solids 76.3 
DUP-OF: 009TP3060910 

Val Qua1 
Parameter Result Qua1 Code 

ALUMINUM 5430 
/ ANTIMONY 1.1 B A 

ARSENIC 1.6 
BARIUM 20.7 
BERYLLIUM 0.11 B A 
CADMIUM 0.64 6 . A 
CALCIUM 344 

VANADIUM 15.0) 

ZINC 40.61 

nsample 009TP3030001 
samp-date 5/l 512003 
lab-id 0305228-04 

w-type NM 
units MGIKG 
Pet-Solids 56.8 
DUP,OF: 

I 
Val Qua1 

Parameter Result Qua1 Code 

nsample 
samp-date 
lab-id 

w-type 
units 
Pet-Solids 
DUP.-OF: 

009TP3060910 
5/l 512003 
0305228-02 
NM 
MGIKG 
87.3 

Parameter 
Val Qua1 

Result Qua1 Code 

-- ALUMINUM 16200 ALUMINUM l 4800 

ANTIMONY 1.5 B A ANTIMONY 1.1 B A 
AASENlr: 1.4 

COPPER 
IRON 
LEAD 

184 
16700 

158 

Page 1 of 3 [6/27/2003 6:17:49 PM] 
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PROJ-NO: 4246 
SQG: 83903 MEDIA: SOIL DATA FRACTION: M 

nsample 009TP3190102A 
sampdate 
lab-id 

w-type 
units 
Pet-Solids 
DUP-OF: 

5/l 412003 
0305209-03 
NM 
MGfKG 
‘84 

ALUMINUM 

Parameter 
Val Qua1 

Result Qua1 Code 

14400 

VANADIUM 30.9 
ZINC 59.7 

Page 2 of 3 [6f”-‘1003 6:17:49 PM] 

! 

nsample 
samp-date 
lab-id 

clc-We 
units 
Pet-Solids 
DUP.-OF: 

009TP31903048, 
5/l 4f2003 ’ 

0305209-04 
NM 
MGfKG 
83.9 

L , 

MANGANESE 139 ,I 
MERCURY 0.033 
NICKEL 15.3 

nsample 
samp-date 
lab-id 

w-type 
units 

Pet-Solids 
DUP-Ok 

009TP3440607 
5/l 5f2003 

0305228-05 

NM 
MGfKG 
94.3 

I Val I Qual 

I I 

ZINC 38.51 1 



nsample 
samp-date 
lab-id 

qctype 
units 
Pet-Solids 
DUP-OF: 

009TP3450001 B 
5/14/2003 
0305209-02 
NM 

MG/KG 
80.1 

ALUMINUM 
ANTIMONY 

Parameter 
Vat Qua1 

Result Qua1 Code 

9730 
0.92 B A , , 

ARSENIC 3.71 
BARIUM 65.91 
t8ERYLLIUM 0.651 B 1 A 1 
CADMIUM 0.06 U 

CALCIUM 437 

CHROMIUM 15.8 

nsample 

DUP-OF: 

samp-date 
labid 

Wwe 
units 

Pet-Solids 

009TP3450405A 
5/14/2003 
0305209-01 
NM 

MGIKG 
85.1 

nsample 

DUP-OF: 

samp-date 
lab-id 

w-type 
units 
Pet-Solids 

009TP3760506 
5/l 5/2003 
0305228-01 

NM 

MGIKG 
81.5 

PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: M 

COBALT 
COPPER 
IRON 

3.9 
11.2 

11500 
ILEAD 

I 
2051 

MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

, 
835 J I 
117 
3.8 

18.7 
427 J I 

ISELENIUM 2.21 

SILVER 0.38 U 

SODIUM 180 U 
THALLIUM 0.78 U 
VANADIUM 27.6 

IZINC- I 43.11 I ZINC 306) 

MAGNESIUM 4781 J 1 I 

MANGANESE 48.31 

Parameter 
Vat Qua1 

Result Qua1 Code 

ALUMINUM 16100 

ANTIMONY 1,7B A 

ARSENIC 9.6 

BARIUM 27.2 

BERYLLIUM 0.31 B A 

CADMIUM 0.06 UL K 
I 

CALCIUM 384 

CHROMIUM 35.2 

COBALT 1.8 4 

MANGANESE 14.3 

MERCURY 0.044 

NICKEL 7.6 

Page 3 of 3 (6/27/2003 6:17:49 PM] 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: MISC 

nsample 009FDO51503-01 
samp-date 5f 15f2003 
lab-id 0305228-03 

wJw NM 
Pet-Solids 76.3 
DUP-OF: 009TP3060910 

nsample 
samp-date 
lab-id 

w&w 
Pet-Solids 
DUP.-OF: 

009TP30300;l 
5f 15f2003 

0305228-04 
NM 
56.8 

Parameter 

PERCHLORATE 

units Result Val Qua1 Parameter units Result Val Qua1 
Qua1 Code Qua1 Code 

MGIKG 0.08 U PERCHLORATE MGIKG 0.08 U 

nsample 
samp-date 
lab-id 

wJyPe 
Pet-Solids 
DUP-OF: 

009TP3060910 
5f 15f2003 
0305228-02 
NM 
87.3 

Parameter 

PERCHLORATE 

units Result Val Qua1 
Qual Code 

MGIKG 0.08 U 

Page 1 of 2 r”‘*- /2003 2:46:50 PM] 

“i 



PROJ-NO: 4246 
SDG: 83903 MEDIA: SOIL DATA FRACTION: MISC 

nsample 
samp-date 
lab-id 

qc-.type 
Pct~Solids 
DUP-OF: 

009TP3190102A 
5ll4l2003 
0305209-03 
NM 
84 

nsample 
samp-date 
lab-id 
qciype 
Pet-Solids 
DUP-OF: 

009TP31903048 
5/l 4t2003 
0305209-04 
NM 
83.9 

Parameter 

PERCHLORATE 

units Result Val Qual Parameter units Result Vat Qua1 
Chat Code Qua1 Code 

MGIKG 0.08 U PERCHLORATE MGlKG 0.08 U 

nsample 
samp-date 
lab-id 
oc time I -.. 
Pet-Solids 
DUP.-OF: 

OOQTP3760506 
5/l 512003 
0305228-01 
NM 
81.5 

Parameter 

PERCHLORATE 

units Result Val Qual 
Qual Code 

MGIKG 0.08 U 

Page 2 of 2 [6/l 8/2003 2:46:50 PM] 



APPENDIX C 

SUMMARY OF WILCOXON RANK SUM TEST RESULTS 

AND 

95% UCL CALCULATIONS 



WHITE OAK - SITE 9 
SUMMARY OF WILCOXON RANK SUM TESTS - SUBSURFACE SOIL DATA 

PAGElOFl 

IParameter 1 SITE 1 SITE 1 SITE 1 BACK 1 BACK 1 BACK 1 U 1 Z I p-level 1 adjusted ! P-level 1 SITE GREATER I 
[ --- 

_...-.-. 
1 Rank Sum 1 Valid N 1 Avg Rank.1 Rank Sum 1 Valid N I Avg Rank1 -1 i-sided - Z i-sided THANBACKGROUND? 

ALUMINUM 337.0 20 16.9 483.0 20 24.2 127 -1.9747 0.0483 -is9747 0.0483 NO 
ANTIMONY 414.5 20 20.7 405.5 20 20.3 196 0.1217 0.9031 0.1220 0.9029 NO 
ARSENIC 340.5 20 17.0 479.5 20 24.0 131 -1.88Ob 0.0601 -1.8803 0.0601 NO 
RARII IhA a-l 17R 

.” 
AfiA ll 
TV-,” 

7n LY 717 WY...- IA6 I I” .I AR-l7 .a .v-. 0.1441 -1.4607 0.1441 NO 
-I.0 260.0 20 13.0 50 4.0575 V."""" , -.,"I*" , n nnnn a na3n 

, 0.0000 YES 
1 24.9 323.0 20 16.2 113 2.3534 n ni8fi I 7.3788 I -.- .-- -.-. -- , 0.0174 YES 
1 71).3 414.5 20 20.7 196 -0.1217 t 0.9031 1 -0.1217 1 0.9031 NO 

I,. 1-2 ,. e.n n4 4 4on n 7mn I -n 7976 I n 7lim NO I.” I 4Ll.U I L” I LI.1 I IOY -_._ .-.._ 
' '7.5 +-z 450.5 20 22.5 160 

.J.6 428.5 20 21.4 182 
18.9 442.5 20 22.1 168 
15.7 506.0 20 25.3 104 

_. .-. 
I -0.2976 v., v-v v.+.... - , 

-1.0955 0.2733 -1.0958 1 
~ -0.5004 0.6168 -n m-vi I 

-0.8791 0 R7cm 

' -2.5968 
-1.8665 ","VZ" 1 -1 M-ih!, I 
-2.4075 0.0161 1 
".n.#n nnn4" I 

“.. “-- , .- 

0.2732 NO 
Y.Y""" 0.6167 NO 

-.-. -- , -0.8793 0.3793 NO 
0.0094 1 -2.5969 0.0094 NO 
^ ^^^^ , ^^^_ 0 ^^A^ 

Ill-90 
.I_ 

NICIRtL 

POTASSIUM 
SELENIUM 
SILVER 
SOL’ILJM 

1.4 412.5 20 20.6 198 
-- , .'.3 574.0 20 28.7 36 

1 20 1 19.1 439.0 20 22.0 171 
I 7n I 19.5 430.0 20 21.5 180 

LO 419.5 20 21.0 191 
3.6 427.5 20 21.4 183 

THALLIUM 390.0 *v I. 
VANADIUM 400.5 20 2( 
ZINC 392.5 20 IE 

-4.5349 0.0000 NO 
.,* .-WV -0.7845 0.4327 NO 
0.5885 -0.5422 0.5877 NO 
0.7972 -0.2570 0.7972 NO 
A nnrrr n 1-,-s" ,l rrnrn LIA 

sOJOY IV” I 



General Statistics 

From File /C:\ProUCL\Data\ProUCLDATASite9b.xls 
I 

Su’mmary Statistics for MERCURY ’ 
Number of Samples 20 
Minimum 0.00575 
Maximum 3.8 
Mean. 0.5247875 / 
Median 0.125! 
Standard Deviation ; I .00885732 
Variance i 1 .01779309 
Coefficient of Variation / 1.9224111 
Skewness 1 2.70130663 

I 
I 

Summary Statistics for In( MERCURY) 
Minimum -5.158555 
/Maximum 1.335001 
/Mean -1.656126 
/Standard Deviation 1.560795 
/Variance 2.43608 

Shapiro-Wilk Test Statisitic / 0.960531 
Shapiro-Wilk 5% Critical Value / 0.905 
Data are Lognormal at 5% Significance Level 

951% UCL (Assuming Normal Data) 
Students-t j 0.91485794 

I 

‘Estimates Assuming Lognormal Distribution 
MLE Mean / 0.5283031 
MLE Standard Deviation 1 1.706031 

95 1% UCL (Adjusted for Skewness) 
Adjusted-CLT 1.043 44323 
Modified-t 0.93756821 

MLE Coefficient of Variation 
MLE Skewness 
MLE Median 
MLE 60% Quantile 

3.229265 
43.36308 
0.156277 

0.58435 
95 1% Non-parametric UCL 

CLT 0.89584568 
Jackknife 0.91485794 
Standard Bootstrap 0.8981329 

Bootstrap-t 1 .a0492235 
Chebyshev (Mean, Std) 1.50809998 

/ -----z 

MLE 90% Quantile 1.161248 
MLE 95% Quantile 2.036803 
MLE 99% Quantile 5.896049 

MVU Estimate of Median / 0.147017 
MVU Estimate of Mean ’ 0.469796 

IMVU Estimate of Std. Dev. 1.034855 ’ 
/MVU Estimate of SE of Mean 0.197183/ 

UCL Assuming Lognormal Distribution ’ 
95% H-UCL ! 1.824312 
95% Chebyshev (MVUE) UCL i .329298 
99% Chebyshev (MVUE) UCL 2.431744 
Recommended UCL to use: 

195 % Chebyshev (MVUE) UCL 

T---Y 

f---l 

Page 1 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
SITE 9 - INDUSRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE QAK S:11 VFR spp!Nr: ‘LflARYLA?!D 9 -.-_- . . . ..I ..I 
PAGE 1 OF 1 

Scenario 
Timeframe 

FUtUre 

Medium 
Exposure 
Medium 

Exposure Point 

Subsurface Soil 1 Subsurface Soil 1 Entire Site 

I I Air Vapors and Particulatas ir 
Air _ Entire Site 

Receptor Population 
Receptor Exposure On-Site/ 

Age Route Off-Site 

All Potential Receptors, i.e.. 
Workers, Recreational Ingestion On-site 

Adult, Child, 
Users, Trespassers, Day Ado,escent 

Care Center Children, and 
Future Residents 

Dermal On-site 

All Potential Receptors, i.e., 
Workers, Recreational 

Users, Trespassers. Day 
Adult, Child. ,nha,ation 

On-site 
Care Center Children, and Ado’escent 

Type of 
Analysis Rationale for Selection or Exclusion of Exposure Pathway 

I t 

Future Residents I I 

&ant(l) 
Exposure to surface soil may occur if potential receptors are exposed during 
typical receptor-related activities, such as digging and playing. 

Ouant(1) 

I I Qua@) 
Exposure is evaluated qualitatively by a comparison of site data to USEPA 
Generic SSLs (3)for transfers from soil to air. 

I I I 

Footnotes: 

1 Quantitative. 

2 Qualitative. 

3 USEPA Soil Screening Levels (USEPA. August 2003). 



TABLE 2.1 
OCCURRENCE, OISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN _ SUBSURFACE SDlL 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Concentration Site Above 
Risk-Based Rationale for 

Location of 
CAS 

Chemical 
Minimum Minimum ME+lWllt Maximum Units 

Maximum 
Detection Range Of 

Frequency Nondetects’” 
Used for 

COPC 

Number Concentration Qualifier Concentration Qualifier 
Background 7 

Concentration Screening”’ (3) 
Screening 

Level”’ 
Volatiles (mglkg) 

76-13-I i .t .2-Trichlorotriflvoroethan( 0.002 J 0.003 J mglkg 009TP3060910-D 21.9 0.009. 0.022 0.003 NA 230000 N 120 SSL-MIGR - 
No BSL 

930 SSL-INH 
108-10-1 4.Methyl-P-Pentanone 0.001 J 0.002 J mdkg 09-5812-1012 3120 0.009 0.022 - 0.002 NA 630 N 0.93 SSL-MIGR No BSL 

490 SSL-INH 
67-64-l Acetone 0.007 J 0.2 J Wkg 009TP3030001 3/20 0.005 0.013 0.2 NA 760 N I;x1 SSL-MIGR No BSL 

NA SSL-INH 
75-71-8 Dichtarodifluoromethane 0.009 J 0.05 mgikg 009TP3190102A 6/E 0.01 0.011 0.05 NA 1600 N 0.55 SSL”MIGR No BSL 

250 SSL.INH 
100.4 i -4 Ethylbenzene 0.001 J 0.001 J mgW 09-5807-1012 i/Z0 0.009~ 0.022 0.001 NA 780 N 0.75 SSL-MIGR No BSL 

400 SSL,INH 
75-09-2 Melhylene Chloride 0.062 0.062 wb3 09.S802-1012 i/Z0 0.002 0.022 - 0.062 NA SSL-MIGR No BSL 

SSL-INH 
1330-20-7 Total Xylenes 0.006 J 0.006 J w/kg 09.SBO7-1012 1120 0.009~ 0.022 0.006 NA 1600 N 0.15 SSL-MIGR No BSL 

NA SSL-INH 
79-01-6 Trlchloroethene 0.001 J 0.005 J w/kg 09-5619-1012 320 0.009~0.022 0.005 NA 1.6 C m SSL.MIGR No BSL 

4.6 SSL-INH 

P ” 3 

i 

1 1:55 AM 



TABLE 2.1 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: CurrenVFuture 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Entire Site 

I I I I I I I I I 
TTNUSO41 Total Kjeldahl Nilrogen 14.9 249 w/Q 09-SB13-Oa10 10112 20.5. 38.3 

Foolnotes: Defini ions: 
Values presented are sample-specific quantitatia” limits. 
The maximum detected concentration is used for screeninq purposes. 
To determine whether melal concentrations are within background levels, a comparison 01 site concentrations 
with Base-wide backqround data was made bv means of the Wilcoxon Rank Sum Test. If the Wilcoxo” Test 
determined that a c&stituent concentration &s not siqnificanty different from background, that 
chemical was not selected as a PCOC. 

ARAR/TEC = Applicable or Relevant and Appropriate Requirement/To Ea Considered 
C = Carcinogen 
COPC: Chemical of Potential Concern 
J E Estimated Value 
K = Estimated Value, biased high 
L = Estimated Value, biased low 
N = Nocarcinogen 
NA = Not Applicable/Not Available. 

The risk-based soil PCOC screenina 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 1 E-6 for carcinogens (denoted with a “c” flag) (USEPA, Region 3. April 2003). 
The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening level and facility-wide background levels. 

Pyrene is used as a surrogate for phenanthrene. 
Hexavalent Chromium, 

OSWER soil screening level lor residentlal land usa (USEPA, July 1994). 
. . ‘ 

9 Manganese - nonrooa. 
10 Value is for mercuric chloride 

Associated Samples; 

009TP3030001,NORMAL OOOTP3760506.NORMAL 
009TP3060910 OO-SBOZ-1012,NOFtMAL 

009TP3i90102A,NORMAL OS-SEt03-CUT,NORMAL 

009TP3190304B,NORMAL 09-SB04.1012,NORMAC 

009TP3440607,NORMAL 09.SB05.i012,NORMAL 

009TP3450001E.NORMAL 09.St306-1214,NORMAL 

009TP3450405A.NORMAL 09.SB07.1012,NOAMAL 

SlteSSOcopcADDxls Page 2 Of 2 8/20/2003 11:55 AM 

6.78 

248 

NA N NA SSL-MIGR No 
:;. j 

NTX .i 
NA SSL-INH 

NA N NA SSL-MIGR No 
*>:, 

NA ’ 
NTX -( 

SSL-tNH ‘., 

SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) (USEPA. August 2003) 
SSL-MlGR = Soil Screening Level lor transfers from soil to groundwater for 
Dilution and Attenuation Factor of 1 (USEPA. Region 3. April 2003) 

Rationale Codes: 
For Selection as a COPG: 

ASL = Above COPC Screening Level 

09.SBO&1214,NOAMAL 

09.SBt2-1012,NORMAL 

OO.SBi3.0610,NORMAL 

09.SB14-1012,NORMAL 

09.SB15.1214-AVG.AVG 

09.SB19-1012,NORMAL 

For Elimination as a COPC: 

BKG = Within background levels 

BSL = Below COPC Screening Level 
NUT = Essential Nutrient 

NTX = No toxicity criteria 



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

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 
Medium: Soil 
Exposure Medium: SubsurfaceSoil 
Exposure Point: Subsurface Soil 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 

Mean 

iluminum mg/kg 8.99E+03 

kntimony wb 9.71 E-01 

krsenic w/kg 2.83E+OO 

:hromium mglkg 1.96E+Ol 

‘on mgh 1.71 E+O4 

langanese mdkg 145E+02 

dercury mdkg 5.25E-01 

‘hatlium mg/b 3.70E-01 

ranadium w/kg 3.01 E+Ol 

.ead mdkg 1.15Ec02 

)5% UCLO 

Normal 

Data 

1.14E+04 

2.06E+OO 

3.76E+OO 

2.34E+Ol 

2.22E+04 

260E+02 

9.15E-01 

5.25E-01 

3.60E+Ol 

2.7OEtO2 

Maximum 

Detected 

Concentration 

2.30E+04 

1.29E+Ol 

9.60E+OO 

3.71 E+Ol 

5.05EtO4 

1.12E+03 

3.80E+OO 

180E+OO 

808E+Ol 

1.8OE+O3 

Maximum 

Qualifier 

EPC 

Units 

w/kg 
mdkg 
Wkg 
w/kg 

mdkg 
mdkg 
m/kg 
mg/kg 
mdkg 

mdkg 

Reasonable Maximum Exposure 

Medium 

EPC 

Value 

i.l4E+04 

1 .I 8E+OO 

4,84E+OO 

2.34E+Ol 

2.68EtO4 

1.12E+03 

1.82E+OO 

5.52E-01 

3.6OE+Ol 

l.l5E+O2 

Medium 

EPC 

Statistic 

95% UCL-N 

95% UCL-T 

95% UCL-T 

95% UCL-N 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-N 

Average 

Medium 

EPC 

Rationale 

W-Test (1) 

W -Test (2) 

W -Test (3) 

W-Test (1) 

W - Test (3) 

W - Test (4) 

W - Test (3) 

W - Test (2) 

W - Test (1) 

(5) 

Medium 1 Medium 

Central Tendency Exposure 

Medium 

EPC 

Rationale 

W -Test (1) 

W -Test (2) 

W - Test (3) 

W -Test (1) 

W . Test (3) 

W - Test (4) 

W - Test (3) 

W -Test (2) 

W -Test (1) 

(5) 

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 normally distributed. 

(1) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
(3) Shapiro-Wilk W Test indicates data are log-normally distributed. 
(4) Log-normal 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

(5) Use of the average concentration as the EPC for lead is recommended by USEPA lead guidance (USEPA, January 2003). 

TableY YeSADD.xls 
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TABLE 5.1 

NON-CANCER TOXICITY DATA -- ORAUDERMAL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
- _. __ - 

NSWC-WW:TE DAK, SiLVER SPRiNG, &~AHYLA&J 

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Dermal Primary Combined Sources of RfD: 

of Potential Subchronic Units Adjustment Facto&” Dermal RiD Target Uncertainty/Modifying Target Organ 

Concern RfDr” Units Organ Factors 

nercury chronic 3.OE-04 mglkg-day 0.07 2.10E-05 mglkg-day CNS 1,000 1Rl.s 

I 

Dates of RfD: 

Target Organt3’ 

08/01/03 

(1) USEPA, September, 2001. 

(2) RfD dermal = RfDorai x (Oral to Dermal Adjustment Factor) 

(3) Date of IRIS 

Notes: RfD = Reference dose 

CNS = Central Nervous System 

IRIS = Integrated Risk Information System, on-line database search (USEPA, August 2003) 

ToxNonCancSADCuls 8/20/2003 11:59 AM 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FULL TIME WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

SiteSsoV 

Exposure Medium: Subsurface Soil 

Receptor Population: Full Time Worker 

Exposure Paramete Parameter Definition 

“-“I Chemical Concentration in Soil 

IRS fngestio” f-late of SOII 

EF Exposure Frequency 

FI Fractrx Ingested 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

Dermal 

AT-N 1 Averaging Time (Noncancer) 

cs Chemical Concentration in Soil 

AF AF soil 10 Ski” Adherence Factor soil 10 Ski” Adherence Factor 

SA SA Skin Surface Area Skin Surface Area 

ABS ABS Absorption Factor Absorption Factor 

EF EF Exporurs Frequency Exporurs Frequency 

ED ED Expos”re Duration Expos”re Duration 

CF CF conversion Factor conversion Factor 

EW EW Body Weight Body Weight 

AT-C AT-C Averaging Time (Cancer) Averaging Time (Cancer) 

AT-N AT-N Averaging Time (Noncancer) Averaging Time (Noncancer) 

Units RME 

Value 

VwW 
P&W) 

(days/year) 

RME 

Rationale/ I 

GTE GTE intake Equation/ 

Value I Rationale/ I Model Name 

I Reference I Reference I 

!35%UCL “g/kg-day) = USEPA, May 1993 
USEPA. May 1993 

USEPA, May 1993 

USEPA. May 1993 Chranic Daily intake (CO) (r 

I 50 USEPA. May 1993 CsxlRsxEFxED 
BWxATrCF 219 USEF’A, May 1993 

, 

Daily Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal tntake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 3.49E-07 Cancer Ingestion Intake - CTE = 5.51 E-08 

Noncancer Ingestion Intake - RME = 9.78E-07 Noncancer Ingestion intake - CTE = 4.29E-07 

Cancer Dermal Intake - RME = 2.31 E-06 Cancer Dermal Intake - CTE = 7.27E-08 

Noncancer Dermal Intake - RME = 6.46E-06 Noncancer Dermal Intake - CTE = 5.66E-07 

DD.xls Table4 



TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Scenario Timeframe: Future 

Exposure Medium: Subsurface Soil 

Receptor Population: Full TIma Worker 

, 

Exposure 

Route 
Chemical Medium 

of Potential EPC 
COllCWl? Value 

Medium 

EPC 
units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calc!Jlatton (1) 

intake 

(Non-Cancer) 
Intake 

(Non-Cancer) 

Units 

Reference 

Dose Units 
Aaference Reference 

Concentration Concentration 

Units 

Hazard 

Quotient 

Ingestion MWZU~ 1.62E+OO w/kg 1.82E+OO 
(total) 

Darmal Mercury 1.62E+OO wkt 1.62EcOO 

(total) 

(1) SpeClfy Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

Dermal Absomtion Fraction from Soil(ABS) (USEPA Reoion 3, June 2003): 

Arsenic. 0.032 

Other metals * 0.01 

@kg 

Wkg 

M 1 .BE-06 mglkg-day 3.00E-04 mglkg-day NA NA 6.OE-03 

5.95E.03 
M 1.18E.07 mghg-day 2.lOE-05 mg/kg-day NA NA 5.61E-03 1: 

5.61E.03 
:- 

Total Hazard Index Across All Exposure Routes/Pathways 1.2E-02 ’ ;: :‘ ,.,; 

; I 

SiteSsoilFTWADDxls Table7 8/20/2003 12:48 PM 



TABLE 6.1 _ REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATiONS 
EXPOSURE OF FULL TIME WORKERS TO SUBSURFACE SOIL 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Full Time Worker 

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 

Ingestion 

Dermal 

Mercury 
(total) 

Mercury 

(total) 

1.62E+OO 

1.6’2E+OO 

1.62E+OO 

162E+OO 

w/kg 

mgh! 

M 6,4E-07 mglkg-day (mglkg-day)-1 

M 4.iE-06 mgkg-day (mglkg-day)-1 

Totat Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction from Soil(ABS) (USEPA Reaion 3. June 2003): 
Arsenic - 0.032 

Other metals - 0.01 



TABLE 7.la - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FULL TIME WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Full Time Worker 

-Exposure 

Route 

Chemical Medium 
of Potential EPC 

GOnCWn VafUe 

Medium 

EPC 

Units 

ROUte 

EPC 

Value 

mute 

EPC 

units 

EPC 

Selected 
for Hazard 

Calculation (I) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 
Units 

Reference 

DOS8 

Reference 

Dose Units 
Reference Reference 

Concentration Concentration 

Units 

Hazard 

Cluotient 

Ingestion Mercury 1.82f+00 Km l.sZE.+OO 

wal) 

Dermal MerCury 1 .sZE+OO Wkg i.fJ2E+00 

(total) 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction from SoiltABS) (USEPA Region 3. June 2003k 

Arsenic _ 0.032 

Other metals - 0.01 

M 7.8E-07 mg/kg-day 3.OOE.04 mg/kg-day NA NA 2.6E.03 

2.61E.03 

M l.O3E-08 mg/kg-day Z.iOE-05 mg/kg-day NA NA 4.91E-04 

4.91E.04 ’ 

Total Hazard Index Across All Exposure Routes/Pathways 3.1E-03 ” 

:,,,.,: 4 /’ 
,;:. 

i : 

Site9soilFTWADDCTE.xls Table7 8/20/2003 1253 PM 



TABLE ELia. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OFVALUES USED FOR DAILY INTAKE CALCULATlONS 

EXPOSURE OF FULL TIME WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Full Time Worker 

I 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Ingestion Mercury 1.82EtOO v/kg 1.82E+OO w/kg M l.OE-07 mglkg-day (mglkg-day)-1 

(total) 

Rermal Mercury 1.82E+OO w#s 1.82E+OO w/kg M 1.3E-09 mg/kg-day (mgikg-day)-1 

(total) 
Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC selected for risk calculation. 

Dermal Absorption Fraction from Soil(ABS) (USEPA Reaion 3. June 2003): 
Arsenic - 0.032 

Other metals - 0.01 

SiteSsr”~~WADDCTE.xls Table8 
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TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medtum: Subsurface Soil 

Exposure Point: Entire Site 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mgiky-day) = 95% UCL USEPA, May 1993 I 

Dermal 

100 USEPA. May 1993 50 USEPA, May ,993 CsxlAsxEFxED 
EF Exposure Frequency (days/year) 36 Professional Judgement 16 Professional Judgement BWxATxCF 

FI Fraction Ingested (witless) 1 Professional Judgement 1 Professional Judgement 
EO Exposure Duration Wars) 25 USEPA, May ,993 9 USEPA, May 1993 
CF Conversion Factor (w/kg) l.OOE.05 USEPA December 1989 LOOE-06 USEPA December 1989 
BW Body Weight (kg) 70 USEPA December 1989 70 USEPA December 1989 

AT-C Averaging Time (Cancer) (days) 25.550 USEPA December 1989 25,550 USEPA December I9s9 
AT-N Averaging Time (Nancancer) (days) 9.1s USEPA December 1989 3,265 USEPA December 1989 

CS Chemical Concentration in Soil @w/kg) 95%UCL USEPA, May 1993 95%UCL USEPA. May ,993 
AF (mglcm’) 

Chronic Oaily Hake (COI) (mglkg-day) = 
Soil to Skin Adherence Factor 0.2 USEPA. September 2001 0.02 USEPA. September 2001 CSXSAXABSXAFXEFXED 

SA Skin Surface Area @m2) 3,300 USEPA, Ssptember 2001 3.300 USEPA, September 2001 BWxATxCF 

ABS Absorption Factor (witless) chemical-specific USEPA, September 2001 chemical-spscific USEPA. September 2001 
EF Exposure Frequency (days/year) 36 Professional Judgement 16 Professional Judgement 
ED Exposure Duration (Years) 25 USEPA, May 1993 9 USEPA, May 1993 
GF Conversion Factor IWW l.OOE-06 USEPA December t 989 1 .OOE-06 USEPA December 1989 
BW Body Weight (kg) 70 USEPA December 1989 70 USEPA December 1989 

AT-C Averaging Time (Cancer) (dw) 25.550 USEPA December 1989 25,550 USEPA December 1989 
AT-N Averaging Time (Noncancer) (days) 9.125 USEPA December 1989 3,265 USEPA December 1989 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermai Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 5.03E-08 Cancer Ingestion intake - CTE c 4.53E-09 
Noncancer Ingestion intake - RME = 1.41 E-07 Noncancer Ingestion Intake - CTE = 3.52E-08 

Cancer Dermal Intake - RME = 3.32B07 Cancer Dermal Intake - CTE = 5.98E-09 
Noncancer Dermal Intake - RME = 9.3OE-07 Noncancer Dermal Intake - GTE = 4.65E-08 

SiteQsoilMUWADD.xls Table4 



TABLE 7.2. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATfDNS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLANO 

Exposure Medium: Subsurface Soil 

Receptor Population: Maintenance I Utility Worker 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

ROUlE 

EPC 

Value 

mute 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 
(Non-Cancer) 

Intake 

(Non-Cancer) 
Units 

Reference 

Dose 

Reference 

Oose Units 

Reference Reference 

Concentration Concentration 

units 

Hazard 

Quotient 

Mercury 

MerCUl-y 

bm) 

(total) 

i.EZE+OO 

162EtOO 

mgfkg - 1.62E+OO Wk3 M 2.6E-07 mgAg-day 3.OOE-04 mg/kg-day NA NA 6.6E-04 

6.57E-04 

NA NA 606E-04 
wks 152E+OO @kg M 1.70E-06 mgikg-day ZIOE-05 mg/kg-day 

6.OEC04 

Total Hazard index Across All Exposure RouteslPathways 1.7E-03 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard Calculation. 

Dermal Absorotion Fraction from SoillABS) (USEPA Reaion 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 

SiteSso :‘* “L~WADD.xls Table7 
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TABLE 8.2 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, S!LVER SPR!NG, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Maintenance / Utility Worker 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

R0Ute 

EPC 
Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

Ingestion Mercury 1 .BZE+OO w/kg 1.82E+OO 
(total) 

Dermal Mercury 1.82E+OO KW 1.82E+OO 
(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation, 

Dermal Absorption Fraction from Soil(ABS) (USEPA Resion 3, June 2003): 

Arsenic - 0.032 
Other metals - 0.01 

M 9.2E-08 mg/kg-day (mg/kg-day)-1 

M 6.1 E-09 mg/kg-day (mg/kg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

I b .: .li, , 
~j i 

i,, 
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TABLE 7.2a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 9 INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScenario Timeframe: Future 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

units 

Route 

EPG 

Value 

Routs 

EPC 

units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 
Dose Units 

Reference Reference 
Concentration Concenfration 

units 

Hazard 

CJuotient 

Ingestion 

Dermat 

t t 
1.82E+OO Wke 1.82E+OO w/kg M 6.4E-08 mg/kg-day 3.00E-04 mglkg-day 1 NA NA Z.iE-04 

(total) 2.14E.04 

1.82EcOO m/kg l.f32E+OO w/kg M 8.48E.10 mglkg-day 2.1 OE-05 mg/kg-day NA NA 4.04605 

(total) 4.048-05 

Total Hazard Index Across All Exposure Routes/Pathways 2.58-04 

(1) Specify Medium-Specific (M) or Routs-SpeCiAC (R) EPC selected for hazard calculation. 

Dermal Absorotlon Fraction from Soil(ABSI (USEPA Reaion 3. June 2003): 

Arsenic - 0.032 

Other metals . 0.01 

8/20/2OV I.:02 PM 
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TABLE 9.2a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, S!LVER SPR!F!G, MARYLAND 

Exposure Medium: Subsurface Soil 
Exposure Point: Entire Site 
Receptor Population: Maintenance / Utility Worker 

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 

Ingestion Mercury 1.82E+OO wM 1.82E+OO 
(total) 

Dermal Mercury 1.82E+OO w/kg 1,82E+OO 

(total) 

(1) Specify Medium.Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absomtion Fraction from Soil(ABSI (USEPA Reaion 3. June 20031: 

Arsenic - 0.032 

Other metals - 0.01 

M 8.3E-09 mg/kg-day (mg/kg-day)-1 

M l.iE-IO mg/kg-day (mg/kg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

+. 
2 “, 5 

, 1 T 
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TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 

receptor Population: Construction Worker 

Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 

receptor Population: Construction Worker 

Parameler Definition 

Daily Intake Calculations 
ingestion Intake = (IR x Fi X EF x ED x CF) I (SW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF X ED) / (BW X AT) 

Cancer Ingestion Intake - RME = 4.83E-08 Cancer Ingestion Intake - GTE = 2.42E-08 
Noncancer Ingestion Intake - RME = 3.38E-06 Noncancer Ingestion Intake - CTE = 1.69E-06 

Cancer Dermal Intake - RME = 9.96E-06 
Noncancer Dermal Intake - RME = 6.97E-06 

Cancer Dermal Intake - CTE = 3.32E-08 
Noncancer Dermal Intake - CTE = 2.32E-06 

SiteSsoi” tWADD.xls Table4 
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TABLE 7.3 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 9. INOUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Subsurface Soll 

Receptor Population: Construction Worker 

Exposure 

Route 

Chemical Medium 
Of Potential EPC 

concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 
EPC 

Units 

EPC 
Selected 

for Hazard 

Calculation (I) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose Units 
Reference Reference 

Concentration Concantratlon 

Units 

tfazard 

QUOtlent 

Ingestion MWCU~ 1 .&!E+OO w&I 1.82EtOO 

(total) 

Dermal Mercury 1.82E+OO Wb 1.82E+00 

(total) 

(1) Specify Medlum.Speoiflc (M) or Routa-Specific (R) EPC selected for hazard cafculation. 

Dermal Absorotion Fraction from SoilfABS) (USEPA Reoion 3, June 2003): 

Arsenic .0.032 

Metals - 0.01 

m/kg 

wkg 

M 6.2E-06 mgkg-day 3.00E-04 mglkg-day NA NA 2.1 E-02 

2.06P02 

M 1.27E-07 mg/kg-day 2.lOE-05 mg/kg-day NA NA 6.06E.03 

6.061-03 

Total Hazard Index Across All Exposure Routes/Pathways 1 1 : 2.7E-02 
. 

I ,,: 
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TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY fNTAKE GALCULATfONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Mercury 1.82E+OO Wkg 1.82E+OO 

(total) 

Dermal Mercury 1.82E+OO mgM 1.82E+OO 

L (total) 

(1) Specify Medium-Specific (M) or Route-Specilic (R) EPC selected for risk calcUlatlOn. 

Dermal Absorption Fraction from Soil(ABS) (USEPA Reaion 3. June 2003): 

Arsenic - 0.032 

Metals - 0.01 

Route 
EPC 
Units 

msh 

mglb 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Aisk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 88E-08 mglkg-day (mg/kg-day)-1 

M 1.8f-09 mglkg-day (mglkg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

SiteSs- -. 7 
P 
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TABLE 7% - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Worker I 
I 

Exposure 

Route 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 
Unite 

Route 

EPC 

Vakfe 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

umts 

Reference 

Dose 

Reference 

Dose Units 
Reference Reference 

Concentration Concentration 

Units 

Hazard 

Quotient 

ingestion Mercury 1.62E+OO wh 1.62Ecoo 

(total) 

Oermal Mercury 1 .62E+OO m/kg 162E+OO 

(total) 

(1) Specify MediumSpecific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction from SoilfABS) (USEPA Reaion 3, June 2003): 

Arsenic. 0.032 

Metals - 0.01 

M 3.1 E-06 mg/kg-day 3.00E-04 mgikg-day NA NA ‘(.OE-02 
l.O3E-02 

M 424E-06 mg/kg-day Z.lOE-05 mgikg-day NA 1 NA 2.02E03 

2.02E-03 

Total Hazard index Across All Exposure Routes/Pathways l.ZE-Oi 

Al- /., 
-. 

.! 
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TABLE 8.3a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATlONS 

EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

1.82f+OO w/kg 1.82E+OO mQm M 

(total) 

Dermal Mercury 1.82E+OO mgM 1.82Et00 mQ& M 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction from Soil(ABS) (USEPA Reaion 3, June 2003): 

Arsenic - 0.032 

Metals - 0.01 

Intake 
(Cancer) 

4.4E-08 

6.1E-10 

Intake Cancer Slope Cancer Slope 

(Cancer) Factor Factor Units 

Units 

mglkg-day (mg/kg-day)-1 

mglkg-day (mg/kg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

Site9s~“fi~pnstWADDCTE.xls Table8 8/20/2001 I:08 PM 
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TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF ADULT RECREATIONAL USERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Adult Recreational User 

Exposure Paramete 

I 1 Parameter Definition 

I 

Units 

I 

RME 

I 

RME 

I 

GTE GTE Intake Equation/ 
Route Code Value Rationale/ Value I Rationale/ Model Name 

Ingestion 

Reference Reference 

CS Chemical Concentration in Soil h?W 95% UCL USEPA. May 1993 95%UCL USEPA. May 1993 Chronic Daily Intake (CD,) (mglkg-day): 
IRS Ingestion Rare of Soil (mdday) too USEPA. May 1993 50 IJSEPA. May ,993 CsxlRsxEFxED 
EF Exposure Frsquency (days/year) 16 Professional Judgement 6 Professional Judgemsnt BWXATXCF 

FI Fraction lngasted (unitless) 1 Professional Judgement 1 Professional Judgsmsnt 

ED ExPoaure Duration (Y=w 30 IUSEPA, May ,993 I 9 IUSEPA. May 1993 

CF Convsrsion Factor t”tiW 1 .OOE-06 1JSEPA December 1989 1 .OOE-06 USEPA December 1989 
SW Body Weight 

I I 
(kg) 

AT-C lAwraging Time (Cancer) (days) 

70 

25,550 

10,950 

USEPA December 1989 70 USEPA December ,989 

USEPA December 1989 25,550 USEPA December 1989 

USEPA December 1989 3,285 USEPA December 1989 AT-N AveragIng Time (Noncancer) (W’s) 

CS Chemical Concentration in Soil ImoW) 95%UCL USEPA. ~sy 1993 95%UCL USEPA, May ,993 Chronic Daily Intake (CDI) (mg/kgday) i 
AF Soil to Skin Adherence Factor lmg/cmz) 0.06 USEPA, Septsmber 2001 0.01 USEPA, September 2001 CsxSAwAESxAFxEFxED 
SA Skin Surface Area (Cm*) 9,000 USEPA. August ,997 9,000 USEPA. August 1997 BWxATxCF 

ABS Absorption Factor (unitless) chemical-specific USEPA, September 2001 chemical-specific USEPA. Seplsmber 2001 

EF Exposure Frequency (days/year) 16 Prolessional Judgement 8 Professional Judgsment 

ED Exposure Duration tyears1 30 USEPA. May 1993 9 USEPA, May 1993 

Dermal 

CF Conversion Factor (mtikg) 1 .OOE-06 USEPA December 1989 i.OOE-06 USEPA December 1989 

BW Body Wsight (kg) 70 USEPA December 1989 70 USEPA Decsmber 1989 

AT-C Averagmg Time (Cancer) Wsl 25,550 USEPA December ,989 25,550 USEPA December 1989 

AT-N Avsraging Time (Noncancer) Ws) 10.950 USEPA December 1989 3.285 USEPA December ,989 

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) / (BW x AT) 

Cancer Ingestion Intake - RME = 2.66E-06 Cancer Ingestion Intake - GTE = 2.01 E-09 
Noncancer Ingestion intake - RME = 6.26E-08 Noncancer Ingestion Intake - CTE = 1.57E-06 

Cancer Dermal intake - RME = 1.93E-07 Cancer Dermal Intake - CTE = 3.62E-09 
Noncancer Dermal Intake - RME = 4.51 E-07 Noncancer Dermal Intake - CTE = 2.82E-06 

SiteSsoilRecUserADD.xls Table4 



TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATtONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SUBSURFACE SOtL 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurlace Soil 

Exposure 

Route 

Chemical Medium 

of Potential &PC 

COllCMl Value 

Medium 

EPC * 

Units 

mute 

EPC 
Value 

Route 

EPC 

Units 

. EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 
D0.W 

Reference 

Dose Units 

Reference Reference 

Concentration Concentration 

Units 

Hazard 
Quotient 

Ingestion MerCllly 1 .%?E+OO w&t ,------ 1.82E+OO w/kg M l.lE-07 mg/kg-dey 3,00E-04 mg/kg-day NA NA 

(total) 

Dermal Mercury l.B2E+OO mg/kg 1 1.82E+OO wk3 M 8.23E-09 mglkg-day 2.10E-05 mglkg-day NA NA 

I (total) 
Total Hazard index Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard CatCutatiOn. 

Dermal AbSOrD~iOn Fraction from Soil(ABS) (USEPA ReQiOn 3, June 2003): 

Arsenic - 0.032 

Other metals - 0.01 

3.8E-04 

3.81 E-04 

3.92E.04 

3.92B04 

7.7E-04 

SiteQso”” WJserADD.xls Table7 
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TABLE 8.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER Rl3KS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK: SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Adult Recreational User 

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 

Ingestion Mercury 1.82E+OO mgh 1.82E+OO 
(total) 

Dermal Mercury 1.82E+OO mgM 1.82EtOO 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction from Soil(ABS) (USEPA Rection 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 

Wkg M 4.9E.08 mg/kg-day (mg/kg-day)-1 

w/kg M 3.5E.09 mglkg-day (mg/kg-day).1 

I 
Total Risk Across All Exposure Routes/Pathways 

.: 
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TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Fi . 
Exposure Medium: Subsurlace Soil 

Receptor Population: Adult Recreational User 

Exposure 

mute 

Chemical Medium 

ot Potential EPC 

concern ValUa 

Medium 

EPC 
tInItS 

Route 

EPC 

Value 

mute 

EPC 

Units 

EPC 
Selected 

for Hazard 

Calculation (1) 

intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

DOW 

Reference 
Dose Units 

Reference Reference 

Concentration Concentration 

Units 

Hazard 

Quotient 

w@ i.sZE+OO tngestion Mercury l..$ZE+OO 

(total) 

Dermal MeWry 1.82E+OO w/kg l.szE+OO (total) 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard CabUlatiOn. 

Dermal Absorption Fraction from Soil(ABS) (USEPA Reoion 3. June 2003k 

Arsenic. 0.032 

Other metals - 0.01 

WQ 

w/kg 

M 2.9G08 mgfkg-day 3.00E.04 mg/kg-day NA NA QSE-05 

9.528-05 

M /, 5.14E.10 mg/kg-day 2.10E-05 mglkg-day NA NA 2.45E-05 

2.45P05 

Total Hazard Index Across All Exposure Routes/Pathways 1.2E-04 



TABLE 8.4a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF ADULT RECREATIONAL USERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPR!NG, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Adult Recreational User 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPG 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Ingestion 

Dermal 

Mercury 
(total) 

Mercury 

(total) 

1.62E+OO 

162E+OO 

mm4 

w$kg 

1.82E+OO 

1.62E+oo 

M 3.7E-09 

M 6.6E-11 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

mg/kgday pEzfzfq mglkg-day 

Total Risk Across All Exposure Routes/Pathways 

.+ 

Cancer Slope 
Factor Units 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorption Fraction from Soil(ABS) (USEPA Reaion 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 
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TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF ADOLESCENT TRESPASSERS TO SUBSURFACE SOIL 

SITE 9 - tNDUSTRlAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Scenario Timeframe: Future 1 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 
Receptor Population: Adolescent Trespasser 
Receptor Age: Adolescent 

- Dmmnatar llefinitinn I ,ni,c RMF Ph”C CTE GTE Intake Equation/ I II”IL _- , _,I ..-.-. --..,....- “,.,.” 
I I 

..- 
Value I Rationale/ I Value I Rationale/ 

I 
Model Name 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Detmal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME = 4.73E-08 
Noncancer Ingestion Intake - RME = 3.31 E-07 

Cancer Dermal Intake - RME = 4.63E07 
Noncancer Dermal Intake - RME = 3.24E-06 

Cancer Ingestion Intake - CTE = 1 .I 8E-08 
Noncancer Ingestion intake - CTE = 8.28E-08 

Cancer Dermal Intake - CTE = 3.09E-08 
Noncancer Dermal Intake - CTE = 2.16E-07 
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TABLE 7.5 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE~FAD~LESCENTTRESPASSE~~STOSUBSURFACES~IL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsutface Soil 

Receptor Population: Adolescent Trespasse 

Exposure 
Route 

Chemical 

of Potential 

Concern 

Medium Medium 
EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

intake 

(Non-Cancer) 
intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose Units 
Reference Reterence 

Concentration Concentration 

Units 

Hazard 

Ouotient 

Ingestion 

Oetmat 

(total) 

(total) 

1.82E+OO 

1.82EcOO 

1 .82E+OO 

1.82E+OO 

M SOE-07 mg/kg-day 3.00E-04 mgikg-day NA NA 2.OE-03 

2.OlE.03 
M 5.92508 mglkg-day ZlOE-05 mglkg-day NA NA 

~( 
2.82E.03 

2.e2E-03 

(1) Specify MediumSpecific (M) or Route-Specific (A) EPC selected for hazard calculation. 

Dermal Absorption Fraction from SoiNABS) WSEPA Reaion 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 

Total Hazard Index Across All Exposure Routes/Pathways ) 4.8E-03 1 ,. 

,” 
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TABLE 8.5 - REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATiONS 

EXPOSURE OF ADOLESCENT TRESPASSERS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Adolescent Trespasser 

Exposure Chemical Medium Medium Route Route EPC Selected lnfake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Ingestion Mercury 1.82E+OO mglkg 182E+OO w/kg M 8.6E-08 mglkg-day (mg/kg-day)-1 

(total) 

Dennal Mercury 1.82E+OO 182E+OO mgikg M 8.5E-09 mglkg-day (mglkg-day)-1 

(total) 
Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk CalCUlation. 

Dermal Absorption Fraction from Soil(ABS) WSEPA Reoion 3. June 2003): 
Arsenic - 0.032 
Other metals - 0.01 

SiteSsr”” Table8 ‘\ 8/20/200? 2~19 PM 
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TABLE 8.5a _ CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSUREOFADOLESCENTTRESPASSERSTOSUBSURFACESOtL 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Adolescent Trespasser 

Exposure Chemical Medium Medium Route 

Route of Potential WC EPC EPC 

Concern Value Units Value 

Ingestion Mercury 1.62E+OO mgk9 1.62E+OO 

(total) 

Dermal Mercury 1.62E+OO mg/kg 1.62E+OO 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk CalCulatiOn. 

Darmal Absorotion Fraction from Soil(ABS) (USEPA Reoion 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 

Route 
EPC 
Units 

w/kg 

mgb 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units 

M 2.2E-08 mg/kg-day (mglkg-day)-1 

M 5.6E-10 mglkg-day 1 (mg/kgday)-I 

I 
Total Risk Across All Exposure Routes/Pathways 

. 

SiteSF spADDCTE.xls Table8 8/20/2OV ‘119 PM 
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TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF DAY CARE CENTER CHILDREN TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 

Receptor Population: Day Care Child 

Intake Equatton/ 
Model Name 

CSXSAXABSKAFXEFXED 
BWTATXCF 

Dailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) / (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer ingestion Intake - RME = 3.91 E-07 
Noncancer Ingestion Intake - RME = 4.57E-06 

Cancer Ingestion intake - CTE = 8.57E-08 
Noncancer Ingestion Intake - CTE = 2.00E-06 

Cancer Dermal Intake - RME = 2.19606 
Noncancer Dermal Intake - RME = 2.56E-05 

Cancer Dermal Intake - CTE = 1,92E-07 
Noncancer Dermal Intake - CTE = 4.48E-06 

SiteQsoilDayCareADD.xls Table4 



TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALC”LATtONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Day Care Child 1 
Exposure 

Route 

Chemical Medium 

of PotenuaJ EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

lor Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

units 

Referents 

Dose 

Reference 

Dose Units 

Reference Reference 

Concentration Concentration 

Units 

Hazard 

Quotient 

Dermat Mercury 

192E+OO mg/kg~~~-~---- 1.62E+OO w/kg M 6.3E-06 mg/kg-day 3.00E.04 mg/kg-day NA NA 2.6E-02 

(total) 
2%3e-02 

mgkg 1.62E+oo mgmc! M 4.66E-07 mglkg-day 2.fOE-06 mgRg-day NA NA 
1 .E2E+OO 2.22E-02 

(total) 
2.22802 

Total Hazard index Across All Exposure Routes/Pathways 5.OE-02 

(1) Specify Medium-Specific(M) or Route-Spscitio (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction from SoillABS) (USEPA Region 3, June 2003): 

Arsentc - 0.032 

Other metals - 0.01 

SiteSsoP”- areADD.xls Table7 
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TABLE 6.6 - REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF DAY CARE CENTER CHILDREN TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NS’WG’WHITE OAK, SILVER SPFiiK3, MAfiYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Day Care Child 

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 

Ingestion Mercury 1.62E+OO w&i 162E+OO 
(total) 

Dermal Mercury 1.62Ei.00 w/kg 162E+OO 

(total) 

(1) Specify Medium-Specific &I) or Route-Specific (R) EPC selected for risk calculation. 

Dermal AbsorDtion Fraction from SoilCABS) fUSEPA Reaion 3, June 2003): 
Arsenic - 0.032 
Other metals - 0.01 

M 7.1 E-07 mg/kg-day (mg/kg-day)-1 

M 4.OE-08 mg/kg-day (mg/kg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

SiteSsoilDayCareADD.xls Table8 8/20/2003 1:22 PM 





Exposure Medium: Subsurface Soil 

Receptor Population: Day Care Child 

Receptor Age: Child (O-6 Years) 

TABLE 7.6a - CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF OAY CARE CENTER CHILDREN TO SUBSURFACE SOtL 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposura 
Route 

Chemical Medlum 
of Potential EPC 

concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 
Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

R3feWlOe 

Dose 

R&WW 

Dose Units 

Reference Reference 

Concentration Concentration 

Units 

Hazard 
Quotient 

kqestion Mercury 1 .s’ZE+OO ms’fkg I .82E+OO 

(total) 

Dermal MiXlX~ l.s2E+OO Wkg 1.82E+OO 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Dermal Absorption Fraction from sOil(ABSI (USEPA Reaion 3. June 2003): 

Arsenic - 0.032 

Metals - 0.01 

Wkg 

w&t 

M 3.6E-06 mglkg-day 3.00E-04 mglkg-day NA NA 1.2E-02 
1.22E.02 

M 8.17E.0s mg/kg-day 2.10E-05 mgikg-day NA NA 3.89E-03 

3.69&03 

Total Hazard Index Across All Exposure Routes/Pathways 1 1 1.6E.02 

is,, -I 

. : 
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TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Tlmelrame: Future I 
Medium: Subsurface Soil 

Exposure Medium: Subsurlace Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

/Receptor Age: Adult I 

Exposure Parameter Parameter Delinition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil @wW 95% UCL USEPA, May 1993 95%UCL USEPA, May 1993 Chronic Daily Intake (CDI) (mglkg-day) = 

IRS Ingestion Rate of Soil (WW) 100 USEPA, May 1993 50 USEPA. May 1993 CsxlRsxEFxED 

EF Exposure Frequency (days/year) 350 USEPA. May 1993 234 USEPA. May 1993 BWxATxCF 

(witless) 1 Professional Judgement 1 Professionat Judgement 

ED Exposure Duration (Years) 24 USEPA, May 1993 7 USEPA, May 1993 

CF Conversion Factor (me/@) 1 .OOE-06 USEPA December 19.39 t.oE-06 USEPA December 1989 

BW Body Weight (kg) 70 USEPA December 1989 70 USEPA December 1989 

AT-C Averaging Time (Csnosr) (W4 26,560 USEPA December 1989 25,550 USEPA December 1999 

AT-N Averaging Time (Noncancer) (days) 8,760 USEPA December 1989 2,555 USEPA December 1989 

Dermal CS Chemical Concentration in Soil ImoM) 95%UCL USEPA, May 1993 95%UCL USEPA, May 1993 Chronic Daily Intake (CDI) (mg/kg-day) = 

AF Soil to Skin Adherence Factor (mg/cm2) 0.07 USEPA, September 2001 0.01 USEPA, September PO01 CsxSAxAESxAFxEFxED 
BWxATxCF 

SA Skin Surface Area (cd 5,700 USEPA. September 2001 5,700 USEPA, September 2001 

ABS Absorption Factor (unitless) chemical-specific USEPA. September 2001 chemical.spsciflc USEPA. September 2001 

EF Expwure Frequency (days/year) 350 USEPA, May 1993 234 USEPA. May 1993 

ED Exposure Duration (year4 24 USEPA. May 1993 7 USEPA, May 1993 

CF Conversion Factor (w/kg) 1 .OOE-06 USEPA December 1989 1 .OOE-06 USEPA December 1989 

BW Body Weight (kg) 70 USEPA December 1989 70 USEPA December ,969 

ATC Averaging Time (Cancer) (day4 25.550 USEPA December 1989 25,560 USEPA December 1989 

g AT-N Avera ing Time (Noncancer) 8.760 USEPA December 1989 2,555 USEPA December 1989 

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) / (BW x Al) 

Cancer Ingestion Intake - RME = 4.70E-07 
Noncancer Ingestion Intake - RME = 1.37E-06 

Cancer Dermal Intake - RME = 1.87E-06 
Noncancer Dermat Intake - RME = 5.47E-06 

Cancer Ingestion Intake - CTE = 4.58E-08 
Noncancer ingestion Intake - CTE = 4.58E-07 

Cancer Dermal intake - CTE = 5.22E-08 
Noncancer Dermal Intake - CTE = 5.22E-07 



TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Subsurface Soil 
F 

Receptor Population: Residents 

Exposure 

Route 
Chemical Medium 

Of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 
EPC 

Vsiue 

Route 

EPC 
Units 

EPC 

Selected 

lor Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose units 
Reference Reference 

Concentration Concentration 

Units 

Hazard 
Quotient 

Ingestion 

Dermal 

Mercury 

Mercury 

162E+OO w/kg 1,62E+OO w/kg M 2.5E-06 mg/kg-day 3.00E.04 
(total) 

mg/kg-day NA NA 6.3E-03 

6331.03 
i.EZE+OO w&J l.BZE+OO w&t M 9.97E-08 

(total)l 

mg/kg-day 2.10E-05 mg/kg-day NA NA 4.75E-03 

4.75P03 

(1) 

Total Hazard Index Across All Exposure Routes/Pathways 
Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard catputstioh. 

1.3E-02 -_ ;: 
L. ,, 

Dermal Absorotion Fraction from Soil(ABS) (USEPA Raoion 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 

Site9soilAdultResADD.xls Table7 8l2Ol2003 I:31 PM 



TABLE 8.7 - REASONABLE MAXIMUM EXPOSURE (AME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

~x~osw=iE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future I 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Entire Site 
Receptor Population: Residents 
Receptor Age: Adult I 

Exposure 
Route 

Ingestion 

Dermal 

I 

Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

Mercury 1.82EcOO w&3 1.82EiOO mgh M 8.6E-07 mglkg-day (mg/kg-day)-1 

(total) 

Mercury 1.82E+OO wW 1.82E+OO w/kg M 3.4G08 mglkg-day (mglkg-day)-1 

/(total) I I I I I I I I I I 
Total Risk Across All Exposure Routes/Pathways 1 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor risk calculation. 

c 

Arsenic - 0.032 

Other metals - 0.01 

SiteSs-” T ultResADD.xls Table8 
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TABLE 7.7a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, M4RYLAND 

Scenario Timeframe: Future 

Exposure Medium: Subsurface Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Exposure 

Routs 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 
Units 

EPC 

Selected 

for Hazard 
calculation (I) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reierence 

Dose Units 

Reference Reference 

Concentration Concentration 

Units 

Hazard 

cluotlent 

tngestion Mercury 152E+OO w/kg 1.92E+OO 
(total) 

Dermal Mercury 152EtOO w/kg 1.92E+OO 

(total) 

(1) Specify Medium-Specific (M) or Routs-Specific (A) EPC selected for hazard calculation. 

DertTtal Absomtion Fraction from Soil(ABS) (USEPA R&on 3. June 20133): 

Arsenic - 0.032 

Other metals - 0.01 

Wkg 

w/kg 

M 5.4E-07 mg/kg-day 3.0OE-04 mgikg-day NA NA 2.8E-03 

2.78E-03 

M 9.52E-09 mglkg-day 2.10E-05 mglkg-day NA NA 4.54E-04 

4.54~.04 

Total Hazard Index Across All Exposure Routes/Pathways 3.2E-03 

Site9soilAdultResADDCTE.xls Table7 8/20/2003 1:31 PM 



TABLE 8.7a - CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATiONS 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medium: Subsurface Soil 

Receptor Population: Residents 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

Ingestion 

Dermal 

Mercury 
(total) 

Mercury 

(total) 

1.82E+OO 

152E+OO 

1.82EcOO 

1.82E+OO 

w$Q 

mg/kg 

M &4E-08 mglkg-day (mglkg-day)-1 

M 9.5E-IO mglkg-day (mglkg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 
Dermal Absorotion Fraction from Soil(ABS) (USEPA Fieaion 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 
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TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
EXP~SUREOFFUTURECHLDRES~DENTSTOSUE~~URFACES~~L 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Medfum: Subsurface Soil 

Exposure Point: Entire Site 

Receptor Population: Residents 

Exposure Parameter Parameter Definition 

Route Code 

Ingestion cs Chemical Concentration in Soil 

IRS Ingestion Rare of Sail 

EF Exposure Frequency 

FI Fraction lngcstcd 

ED Exposure Duration 

CF Ccnvsrsicn Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Dermaf 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 

WW 

(m&w) 

(days/year) 

(witless) 

(Years) 

bxdkf) 

(kg) 

Ww) 

(days) 

Vw’kg) 

(ms/cm’) 

(cm*) 

(unitless) 

(days/year) 

(Y=N 

bwfkg) 

(kg) 

@n’s) 

(da’4 

RME RME CTE GTE Intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

95% UCL USEPA, May ,993 95%UCL USEPA, May ,993 Chronic Dally Intake (COI) (mgikg.day) = 

200 USEPA, May 1993 100 USEPA. any ,993 CsxlRsxEFxED 

350 USEPA, May ,993 234 USEPA. May 1993 BWxATxCF 

1 Professional Judgemenl 1 Professional Judgement 

6 USEPA. May ,993 2 USEPA, May ,993 

T.OOE-06 USEPA December 1989 l.OOE-06 USEPA December 1989 

15 USEPA Dedember ,989 15 USEPA December 1989 

25,550 USEPA tleccmber 19s9 25,550 USEPA Dscember ,989 

2,190 USEPA December 1989 730 USEPA December 1989 

95%UCL USEPA. May 1993 95%UCL USEPA, May ,993 Chronic Daily Intake (CD,) (mg/kg-day) = 

0.2 USEPA. September 200, 0.04 USEPA, September 2001 CSXSAXABBXAFXEF~ED 

2,soo USEPA, September 2001 2.800 USEPA. September 2001 BWxATxCF 

chemical-specific USEPA, September 2001 chemical-specific USEPA. September 2001 

350 USEPA, May 1993 234 USEPA. May ,993 

6 USEPA. May 1993 2 USEPA. May ,993 

t.OOE-06 USEPA December ,989 1 .OOE-06 USEPA December 19s9 

15 USEPA December 1989 15 USEPA December 1989 

25.550 USEPA December 1989 25,550 USEPA December 1989 

2,190 USEPA Oecember 1989 730 USEPA December ,989 

Dailv Intake Calculations 
ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME = 1 .lOE-06 Cancer Ingestion Intake - CTE = 1.22E-07 
Noncancer Ingestion Intake - RME = 1.26E-05 Noncancer Ingestion Intake - CTE = 4.27E-06 

Cancer Dermal Intake - RME = 3.07E-06 
Noncancer Dermal Intake - RME = 3.56E-05 

Cancer Dermal Intake - CTE = 1.37E-07 
Noncancer Dermal Intake - CTE = 4.79E-06 

SiteQsoilChildResADD.xls Table4 



TABLE 7.9 - REASONABLE MAXIMUM EXPOSURE @ME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATtONS 

EXPOSURE OF FUTURE CHLD RESIDENTS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Exposure Medium: Subsurface SOif 

Receptor Population: Residents 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

COIlOWn Value 

Medium 

EPC 
units 

Route 

EPC 
VaIlIs 

Routs 

EPC 
units 

EPC 

Selected 

for Hazard 
Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

units 

Rslerence 

Doss 

Reference 

Dose Units 

Reference Reference 

Concentration Concentration 
Units 

Hazard 

Quotient 

IngestIon 

Dermal 

Mercury 

Mercury 

1.82EtOO 

1.82E+OO 

l.B2E+OO 

I .82EsOO 

2.3E-05 mglkg-day %OOE-04 mgikg-day NA NA 7.9E-02 
M 7.77E-02 

mg/kg-day Z.lOE-05 mg/kg-day NA NA 3.11E-02 
M 6.53E-07 

3.11 E-02 

Total Hazard Index Across All Exposure Routes/Pathways 1 .I E-01 

(1) Specify Medium-Spsciflc (M) or Route-Specific (R) EPC selected for hazard Calculation. 

Dsrmal Absorption Fraction from SoMAW WSEPA fleaion 3. June 200% 

Arsenic - 0.032 

Other metals - 0.01 
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TABLE 8.8 _ REASONABLE MAXIMUM EXPOSURE (RME) 
CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY 1NTAKE CALCULATIONS 

EXPOSURE OF FUTURE GHLD RESIDENTS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

N.SWC-WH!TE OAK Cl’ “ER SPFIING, MARYLAND ..,..a..” 

Exposure Medium: Subsurface Soil 

Receptor Population: Residents 

Route 
EPC 

Value 

1 .BZE+OO 

1.82E+OO 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPG selected for risk calculation. 

Dermal Absorotion Fraction from Soil(ABS) WSEPA Rection 3. June 2OOa 
Arsenic - 0.032 
Other metals - 0.01 

Route 
EPC 
Units 

Wkg 

w/k9 
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TABLE 7.&i. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHLD RESIDENTS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Erpososure Medium: Subsurface Soil 

Receptor Population: Residents 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

COllCWl Value 

Medium 

EPC 

units 

Route 

EPC 
Value 

mute 

EPC 
Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

intake 

(Nan-Cancar) 

Intake 
(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose units 

Reference ueterence 

Concentration Concentration 
units 

Hazard 

Quotient 

NA NA 
1.82E+OO “Wkg 1 .xi2E+00 M 7.sE-06 mg/kg-day 3.00E-04 mgikg-day 2.%E-02 

.~~~~~~---- 
2.6OE-02 

Dermal Mercury 1.62E+OO Wk9 1 .vE+oo w/b M s.73E.0s mglkg-day 2.10E-05 mg/kg-day NA NA 4.1+x-03 

(total) 
4.16b03 

Total Hazard Index Across All Exposure Routes/Pathways XOE-02 

(I) Spaclfy Medium-Speoitlc (M) or Route-Specific (R) EPC selected for hazard CaloUletiOn. 

Dermal Absorption Fraction from Soil(AES) (USEPA Aeaion 3. JUfl8 ZOOS): 

Arsenic _ 0.032 

Other metals _ 0.01 

SiteQscKki dResADDCTE.xis Table7 

i 

8/20/2OV I:33 PM 

> 



TABLE 8.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF VALUES USED FOR DAILY INTAKE CALCULATIONS 

EXPOSURE OF FUTURE CHLD RESIDENTS TO SUBSURFACE SOIL 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

?!SWC-WHITE OAK, SlLVER SPRiNG, MAR&AND 

Exposure Medium: Subsurface Soil 

Receptor Population: Residents 
Receptor Age: Child (O-6 Years) 

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 

Ingestion Mercury 182E+OO wm 1.82E+OO 
(total) 

Dermal Mercury 1.82E+OO mslks 1.82E+OO 

(total) 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Dermal Absorotion Fraction from SoillABS) (USEPA Reaion 3. June 2003): 

Arsenic - 0.032 

Other metals - 0.01 

w&i 

vi/kg 

M 2.2G07 mg/kg-day (mg/kg-day)-1 

M 2.5E-09 mg/kg-day (mg/kg-day)-1 

Total Risk Across All Exposure Routes/Pathways 

SiteSsoilChildResADDCTE.xls Table8 8/20/2003 1:33 PM 
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TABLE 8.2 - REASONABLE MAXIMUM EXPOSURE @ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE I UTILITY WORKER 

SITE 9 INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

iNSWC-Wi!lTE OAK, SILVER SPRING, MARYLAND 

Scenario TImeframe: Future 

Receptor Population: Maintenance / Utility Worker I 
Receptor Age: Adult I 

I Medium Exposure I Exposure I Chemical I Carcinogenic Risk I Chemical I Non-Carcinogenic Hazard Quotienl I 

soil 

Medium Point 

Soil Subsurface Soil Mercury 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Mercury CNS B.tiE-04 8.1504 1.7E-03 

Total Risk Across Surface Soill 1 Total Hazard Index Across All Media and All Exposure Routes 1.7E-03 

Total Risk Across All Media and All Exposure Routes 



TABLE 9.3 -REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ CONSTRUCTION WORKER 

SITE 9 - INDllSTRtAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timelrame: Future 

Receptor Population: Construction Worker 

Receplor Age: Adult 

Medium Exposure 

Medium 

EXPOSWE 

Point 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

lllQ&Oll Inhalation Oermal Exposure Primary klgestlon Inhalation Dermal EXpOSUre 

Routes Total Target Organ Routes Total 

CNS 2.1 E-02 6.1 E-03 2.7E-02 

Total Risk Across Surface Soil, All Routes 2.7E-02 , Total Hazard Index Across Media and All Exposure 

Total Risk Across All Media and All Exposure Routes I 
Tota,CNSHI=(j 



TABLE 9.4 - REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . ADULT RECREATIONAL USER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WH!TE OAK, S!L’JER SPRING. fvtARY:AND 

Scenario Timeframe: Future 

Raceptor Populatlan: Recreational User 

Receptor Age: Adult 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium POiill 

Ingestion Inhalation Remal Exposure Primary ingestion inhalation Dsrlllal Exposure 

Routes Total Target Organ Routes Total 

soil Soil Subsurface Soil Mercury Mercury CNS 3.8E-04 3.9E-04 7.7E.04 

Total Risk Across Surface Soil Total Hazard Index Across All Media and All Exposure Routes 7.7E.04 

Total Risk Across All Media and All Exposure Routes 1 TotatCNSHI=([ 





TABLE 9.6 - REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Day Care Center Child 

Medium 

Soil 

Exposure Exposure Chemical 

Medium Point 

Soil Subsurface Soil Mercury 

Ingestion 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Mercury CNS 2&E-02 2.2E-02 5.OE-02 

Total Risk Across Surface Soil O.OE+00 Total Hazard Index Across All Media and All Exposure Routes SOE-02 

Total Risk Across All Media and All Exposure Routes TotatCNSHI=l/ 



TABLE 9.7 -REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE ADULT RESIDENT 

SITE 9 INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

FI 
Receptor Population: Resident 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary tngestton Inhatallon ck?mlat EXpOSUW 

Routes Total Target Organ Routes Total 

ME%lJly CNS 8.3E-03 4.7E-03 1.3E.02 

Total Risk Across Surface Soil Total Hazard Index Across All Mediaand All Exposure Routas 1.3E.02 

Total Risk Across All Media and All Exposure Routes I Total CNS HI E 1 ] 1.3E.02 

,, > 



TABLE 9.8 _ REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ FUTURE CHILD RESIDENT 

SITE 9 _ tNDUSTRlAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Medium EXPOSWE 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 Subsurface Soil Mercury MBlCU~ CNS 7.8502 3.iE-02 l.lE-01 

Total Risk Across Surface Soil Total Hazard index Across All Media and All Exposure Routes l.lE-01 

Total Risk Across All Media and All Exposure Routes I TotalCNSHtz(l.lE-01[ 



TABLE 9.la. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Full Tlms Worker 

Receptor Age: Adult 

Medium Exposure EXpOSlm3 Chemical Carcinogenic Alsk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

hgestion Inhalation Dermal EXpOSUre Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Soil SOil Subsurtace Sol1 Mercury MWCU~ CNS 2.6E-03 4.9504 3.1E-03 
t 

Total Risk Across Surface Soill 1 Total Hazard Index Across All Media and All Exposure Routes 3.1 E-03 

Total Risk Across All Media and All Exposure Routes 1 
TotalCNSHI=rl 



TABLE 9.Za. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ MAINTENANCE I UTILITY WORKER 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Maintenance / Ulilily Worker 

Receptor Age: Adult 

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 

SOII SOlI Subsurface Soil Mercury M@CUry CNS 2.1 E-04 4.OE-05 2.5E-04 

Total Risk Across Surface Soil, , Total Hazard Index Across All Media and All Exposure Routes 2.5E-04 

Total Risk Across All Media and All Erposure Routes I TotalCNSHI=[2.5E-04) 



TABLE 9.3a - CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Construction Worker 

Receptor Age: Adult I 

Medium EXpOSUW Exposure Chemical Caronogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point Dermal EXpOSUre 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation 

Routes Total Target Organ 
Routes Total 

Mercury CNS 1 .OE-02 Z.OE-03 1.2E-02 

Subsurface Soil Mercury 7 Soil Total Hazard lndw Across All Media and All Exposure Routes 1.2E-02 
Total Risk Across Surface Soil 

Total Risk Across All Media and All Exposure Routes 1 TotalCNSHI=jT] 



TABLE 9.4a - CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ ADULT RECREATIONAL USER 

SITE 9 _ INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Recreational User 

Receptor Age: Adult 

Medium Exposure Exposure Chemical Garcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Ingestion Inhalation Dermal Exposure Primary Ingestion inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

SOll SOil Subsurface Soil Mercury MWCU~ CNS 9.5E-05 2.4E-05 1.2E-04 

Total Risk Across Surface Soil Total Hazard Index Across All Media and All Exposure Routes L 1.2E-04 

Total Ri$k Across All Media and All Exposure Routes I TotalCNSHI=vj 



TABLE 9.5a - CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 9. INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical NowCarcInogenic Hazard Quotient 

Medium Point 

Ingestion inhalation Dermal Exposure Primary Ingestion inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Soil soil Subsurface Soil Mercury Mercury CNS 5.OE-04 1.9E-04 6.9E.04 

Total Risk Across SUrfaCe Soil Total Hazard Index Across All Media and All Exposure ROUteS 6.9034 

Total Risk Across All Medla and All Exposure Routes I 

.)I 

f 
4’ _,’ j 



TABLE 9.6a - CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs . DAY CARE CENTER CHILD 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

Receptor Populakon. Day Care Center Child 

Receptor Age: Child (O-6 Years) 

Medium 

Soil 

Exposure Exposure Chemical 

Medium Point 

Soil Subsurface Soil Mercury 

Ingestion 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Mercury CNS 1.2E-02 3.9E-03 1.6E-02 

Total Risk Across Surface Soil O.OE+OO Total Hazard Index Across All Media and All Exposure Routes 1.6E-02 

Total Risk Across All Media and All Exposure Routes 



n 



TABLE 9.8a -CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FUTURE CHILD RESIDENT 

SITE 9 - INDUSTRIAL WASTEWATER DISPOSAL AREA 300 

NSWC-WHITE OAK: SILVER SPRING. MARYLAh!D 

Ae~eptor Population: Resident 

1 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Ingestion Inhalation Dermal EXpOSUK! Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

SOII Soil Subsurface Soil Mercury Mercury CNS 2.6E-02 4.2E.03 3.OE-02 

Total Risk Across Surface Soill , Total Hazard index Across All Media and All Exposure Routes 3.OE-02 

Total Risk Across All Media and All Exposure Routes TotalCNSHI=~ 
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APPENDIX E 

SOIL SAMPLE LOGS 



Tetra Tech NUS, inc. SOlL & SEDIMENT SAMPLE LOG SHEET 

Page3 of I 

Project Site Name: NSWC White Oak Sample ID N6.: 009TP303 boo 1 

Project No.: CT0 0839 (4246) Sample Location: Bldg. 303 

’ Sampled By: Tom Dickson/Scott Nesbit 

1 Surface Soil j C.O.C. No.: 3zz / 
[X] Subsurface Soil 
r] Sediment Type of Sample: 
[I Other: [X] Low Concentration ’ 
[I QA Sample Type: 0 High Concentration , 

~~~ c&$p&p~g la;ATA:,.:,:‘;r~.:~.~~..~:s:;_,-.:~~~~~~~ ;2$ ;y.;;: ::.:;i :_ !‘i ;;:~j~;;:;;~~;~ :“,.~.!.s~ .;;:;(;z=$& xp”i:.Ji_-~;. I.. >;. ;: .:::;!:I;~~~~.~;~jLi-.. “. :.fjy; .$ :. ,:y:; ;g;, .~:>;;x~ ,; ?‘(, ;. 

,ate:Sl;;lo3 &Pa Color Description &and, Silt, Clay, Moisture, etc.) 

‘ime: @# 14: 15 
lethod: Disposable Trowel o- \’ B eu#v\ 

.G 
Y&%s 

nonitor Reading (ppm): fJ f3 
~Mp~s~~~s~~~~~~~~~~.;4-illi. : .:-‘:j :-~-.r;;..i;.~~-; ~~~...‘~ij~~:~%~i-i”‘;~~~;‘::~~~t;’~~~~~~;~~~:; .:.’ ;~~~~~:~~~~-~~l,:~‘:;” ;j.:j,:; 1.:; ;g+ :,::y;;.y ,;. ., 

tlonitor Readings 

nt: Photovac 2020 



MONITORING WELL LOCATlON 

SUEiURFACE SOIL BORING 
LOCATION/ LEACHING 
WELL SAMPLE 

INDUSTRIAL WAS DISPOSAL 500 AREA 
PHASE II TEST TRENCHING 

---.. _.-- ..- -&....a . . . . ...” IF.. A .,e-.,mm 



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

Page- of __ 

?roject Site Name: NSWC White Oak Sample ID No.: 009TP304 

Project No.: CT0 0839 (4246) Sample Location: Bldg.304 

Sampled By: Tom Dickson/Scott Nesbit 

fl Surface Soil C.O.C. No.: 
[X’j Subsurface Soil 
fl Sediment Type of Sample: 
1 Other: [XJ Low Concentration 
0 QA Sample Type: 0 High Concentration 

. . ,+;,;;. ..: ..:.:.:<:-1,:;.: . . . . . . . :..:;;;~.-::L...~:::..~~::..:;; i .7::;:. L .:. . . /i . . :. .,..,.) . . . . . . . . . . . :. : + :~~,~.,+~-, . . . . .>: .::<.::.:x R~.~~~F~~~A~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~.~~~.~~:~~~~ ~~~“;:.~~.~~-“:‘~~~~~~:~-~~~~.~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,: .~di~.~~(;:-:‘~~~‘.~,~~.. ~;~~~~~:;~~~~.:., .:-‘. ‘:,. ~;.;::.:;f:~::i- K::~~..y 

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

me: Soil Type: 

ethod: Disposable Trowel Fill Natural Material Organics 
Moisture: 



8 MONITORING WELL LOCAllON 

SljBSURFACE ,SOIL BORING 
LOCATION/ LEACHING 
WELL SAMPLE 

- - WASTE DISPOSAL LINE 

m PROPOSED TEST TRENCH 

- TREE LINE 

NSWO-WI= OAK 
SILVER SPRING, MARYU 

_ -- .-- .__ 
FORM CADD NO. TtNUS&i.DWT, - REV P - 11?C+Y’)S 



Tetra Tech NUS, Inc. SOIL +,sEDlMENT SAMPLE LOG SHEET 
a,. 

Page-& of L 

Project Site iName: 
Project No.: 

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

NSWC White Oak 
CT0 0839 (4246) 

Sample ID No.: 009TP306 0 9 I 0 

Sample Location: Bldg. 306 
Sampled By: Tom Dickson/Scott Nesbit 
C.O.C. No.: 322f 

Type of Sample: 
DC] Low Concentration 
0 High Concentration 



@ MONITORING WELL LOCATIOI 

PIZOMETER LOCATlON 

-- WASlE DlSPbSAL LINE 

m PROPOSED TEST TRENCH 

- TREE LINE 

SCALE IN FEET 

:OAH CAlID NO. ftNUS,AH.DVG - REV 0 - l/22/92 



t .* .U .’ -. 
Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET ., 

Paae of 
“- - 

Project Site Name: 
Project No.: 

fl Surface Soil 
[Xj Subsurface Soil 
[I Sediment 

NSWC White Oak 

CT0 0839 (4246) 

Sample ID No.: 009TP307 

Sample Location: Bldg. 307 

Sampied By: Tom OicksonlScott Nesbit 

C.O.C. No.: 

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

Monitor Readings 



- - WASTE DISPOSAL UNE 

m PROPOSED TEST TRENCH 

- TREE LINE 

SIR 9 - INDU SAL 300 AREA 

SILMR SPRING, MARYIAND 
_-.._ -..-..- --.. - 



Tetra Tech NUS, Inc. 

,/ ) ;i 
SOIL & SEDIMENT SAMPLE LOG SHEET 

8 a 
Pagel_ of I 

Project Site Name: 
Project No.: 

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

NSWC White Oak 
CT0 0839 (4246) 

Sample ID No.: 0053T~~IOZ A 
Sample Location: -et& slq 
Sampled By: 

I 
Tom Oic~n/Sc-ott Nesbit 

C.O.C. No.: 

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

late: 

Aethod: 

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

Jlonitor Readings 

Range in ppm): 

nstrument: Photovac 2020 



\ 

\ 

\ 

\ 

5 

\ 

RI 

Q 

I 
F 

8 MONITORING WELL LOCATlON 

- - WASTE DISPOSAL LINE 

. . 

- - TREE LINE 

INDUSTRIAL WASTEWATER DISPOSAL 300 AREA 
PHASE II ‘TEST TRENCHING 



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

Paae I of 1 



I 

ACAD: 42OOCM26.dw~ 05/18/03 HJB Pli 

\\ I I b--L A I I 

COST/SCHED-AREA 
SITE 9 - INDUSTRIAL WASTEWATER DlSPoSAL 300 AREA 

PHASE II TEST TRENCHING 
NSWC-WHITE OAK 

SILVER SPRING, MARYLAND 

FORM CADD ND. TtNUS,CIICDWG - REV 0 - l/&?/98 

LEGEND: 
8 MONITORING WEU LOCATlON 

0 SUBSURFACE SOIL BORING 
h&Afl;N/LEACHING WELL 

m m WASTE DISPOSAL LINE 

m PROPOSED TEST TRENCH 

- TREE LINE 

O- 
SCALE IN FEET 

CONTRACT NO. 
4200 I o!Y%l”” 

4PPROMD BY DATE 

4PPROVED BY OATE 

IRAWND NO. 
flGURE 6. RY 

‘1 i 
,I’ ./’ ::i 

,,.. I. _. ..: .jr .:.. . ,.. 



6 
. 

.- -* ; I -7 

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

Page- of __ 

lethod: 

lonitor Readings 

3ange in ppm): 
I 

I I 4 ,I 
w 

II I 

@se+ it: ~qqs&wii~, .j . . ..‘. : ; : 
I 

: : . . . . :’ --I Signature(s): 

MS/MSD Duplicate ID No.: 



. SUBSURFACE SOIL BORING 

--+-y+ TREE UNE 

SCALE IN FEET 

NSWC-WHIE OAlf 
SlLkER SPRING, MARYlAND 



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

Project Site Name: 
Project No.: 

[I Surface Soil 
[Xj SubsurfaceSoil 
0 Sediment 
0 Other: 
[1 QA Sample Type: 

NSWC White Oak 

CT0 0639 (4246) 

Sample ID No.: 009TP344 Q rq 

Sample Location: t3tdg. 344 

Sampled By. Tom Dickson/Scott Nesbit 

C.O.C. No.: -+22\: 

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

late: 

lethod: 

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

1 

i 

lonitor Readings 

qange in ppm): 

Analysis 

‘ocs (SW-846 5035) 

loraanics (SW-646 60108/7471A) 

Container Requirements 

(3) Encore Samplers 

(114 oz. Jar 

Collected Other 

‘erchtorates (EPA 314.0) 

ixpiosives (SW-646 6330) 

(1) 4 oz. Jar 

(1) 4 oz. Jar 

istrument: Photovac 2020 

MS/MS0 Duplicate ID No.: 



8 MONITORING WELL LOCATION 

SYBSURFACE SOIL BORING 
LOCATION/ LEACHING 
WELL SAMPLE 

- - WASTE ‘DISPOSAL LINE 

m PROPOSED TEST TRENCH 

- TREE LINE 

O’I’ 
SCALE IN FEET 

SllE 9 - INDU WASTEWATER DISPOSAL SO0 AREA 

FORM E&m NLI. TtNUS AM.dVd - REV 0 - 

1 ‘$ 
. . 

,’ ,I’ 1 ,.. ..I.. ,’ 



. 

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



8 MONITORING WELL LOCATlON 

A - WASlE ‘DISPOSAL LlNE 

PROPpSED TEST TRENCH 

- TREE LINE 

II_ 
SCALE IN FEET 

COSt/SCHED-AREA 

‘ t 1 

SCALE 
AS NOTED 

SiTE 9 - INDUSTRIAL WASTEWATER DISPOSAL 300 AREA 
PHASE II TEST TRENCHING APPROKD BY DATE 

NSWC-WINE OAK 
SlLKR SPRlfdq, MAR’fIAND 

DRAWN0 NO. FIGURE 3 \ “3 
KlRH CAUD ND. TW”S,AW.DM - RI;” D - 1118118 



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

Paae 1 of I --t---f- 

Project Site Name: NSWC White Oak Sample ID No.: 009TE% Ooo t f3 
Project No.: C-i-0 0639 (4246) Sample Location: R/m 

Sampled By: Tom Dicl%on/Scott Nesbit 

0 Surface Soil C.O.C. No.: 3210 
m Subsurface Soil 
1 Sediment Type of Sample: 
I] Other: DC] Low Concentration 
fl QA Sample Type: [I High Concentration 

g$jgg~##qJyjjq& .; ‘“;;:;?” j;: . . . . : ,$. : :.. ,: : . . . . .: . . .z .., :. :. ,; $y:;>;::.:: :<i-, ..I. :+jy :~;fGi~~c&~~~;;:~~ ;~~.:~~~~~~i’~~~~~~~~~~:ii;;l;...”~~~.r-l-i ~~~~~.“~~~~~;.,“~~~‘:~.~~.~~~..~~ 

Aonitor Readings 

Duplicate ID No.: 



LWl8 

9 

& 

j/b* 

8 ! 304 

l LW2 
cl 

-lf 

m 

N 500000 
I 

285 

SITE 9 - INDU SAL 500 AREA 

6 MONITORING WELL LOCATION 

0 SUBSURFACE SOIL BORING 
LOCATION/ LEACHING 
WELL SAMPLE 

- - WASTE DISPOSAL LINE 

m PROPOSED TEST TRENCH 

TREE LINE 

OI 
SCALE IN FEET 

APPROVU) BY DATE 

DRAWlNO NO. FIGURE 3 



- - - _ Ott Nesbit 

221 

Sample ID No.: 008TP376 @SOta 

Sample LOCatiOn: Bldg. 376 

Sampled By: Tom DicksonfScc 

C.O.C. No.: ,T--. 

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

Project Site Name: 
Project No.: 

0 Surface Soil 
[Xj SubStJrfaCe Soil 
fl Sediment 
fj Other: 
[I QA Sample Type: 

NSWC White Oak 

Cl-0 0839 (4246) 

Monitor Readings 

(Range in ppm): 

Tetra Tech NUS, Inc. SOi1 & SEDIMENT SAMPLE LOG SHEET 

Page1 of 1_ 



anan. rinncuwt PIT 

MONITORING WELL LOCATION 

SUBSURFACE SOIL BORING 

- i WASTE DISPOSAL UNE 

m PROPOSED TEST TRENCH 

- TREE UNE 

SITE 9 - INDU SAL 300 AREA 

1 
.J .,,.. *.:. .“. . . . 

--..-.-: - .- - .- .- .-- - 



MONITORING WELL LOCATION 

- w WASTE DISPOSAL LINE 

m PROPOSED TEST TRENCH 

- TREE LINE 

SAL 300 AREA 

,-I_ 

I. “ .- . . 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION III 

1650 Arch Street 
Philadelphia, Pennsylvania 19 103 

January 16,2004 

Walter Legg 
Department of the Navy 
Engineering Field Activity Chesapeake 
Washington Navy Yard, Building 2 12 
13 14 Harwood Street SE 
Washington, DC 20374-5018 

Subjec:t: Site 9 HHRA Addendum 

Dear Mr. Legg: 

The EPA has reviewed the Draft Addendum - Human Health Risk Evaluation for Soil 
for SiUe 9 - Industrial Wastewater Disposal Area 300 Naval Surface Warfare Center 
(NSWC) White Oak, located in Silver Springs, Maryland. This document is dated 
August 2003. 

Specific Comments 

1 Section 1.2. The report states, “Region 3 SSLs for transfers from soil to 
groundwater are presented (see Table 1) in order to evaluate the potential for migration of 
contaminants from soil to groundwater but are not used to select constituents for the 
quantitative risk evaluation.” Please explain why contaminants from the soil to 
groundwater pathways will not be used to select constituents for the quantitative risk 
evaluation? In addition, Table 1 does not include the SSLs from the soil to groundwater 
pathways. 

Response 1: SSLs for transfers from soil to groundwater were not used to select 
constituents for the quantitative risk evaluation because the SSLs are not wholly risk- 
based numbers. If a chemical were selected as a COPC on the basis of its SSL only, 
little, if any, useful information would be added to the risk assessment. For example, as 
shown in Table I, the migration to groundwater SSL for TCE is 0.000013 mg/kg and 
the risk-based screening concentration is 1.6 mg/kg which is based on a cancer risk of 
IE-6. If the concentration of TCE were less than the screening value but exceeded the 
SSL value and TCE were included in the risk assessment, the risks from TCE would be 
less than lE-6 and could be as low as IOE-11. Using SSLs for risk-based screening 
would defeat the purpose of the COPC screening process because chemicals with low 
risks would be added to the risk assessment. The Region 3 SSLs arepresented in the 
Potential ARAWTBC Value column in Table I. 
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2 Section 1.3.1. The report states, “If SSLs for a DAF of 20 were used in the 
comparisons presented in Table 2-l . . . “ Table 2-l cannot be located in the report noi 
can a table be located where soils are compared to SSLs for transfer from soil to 
groundwater. The report should include a table comparing subsurface soil maximum 
detected results to EPA’s SSLs for transfer from soil to groundwater at a DAF = 20. 

Response 2: This was a 9ypo”. Table 2-1 is Table 1 which does include the SSLs. 

Only SSLs for a DAF of 1 were included in Table I because these are more 
conservative and the SSLs for a DAF of20 can easily be derived from the DAF 1 
values. 

3 Section 5.0. Although EPA is willing to accept this document in regards to 
background elimination, the presented format defeats the entire purpose of EPA’s 
guidance that requires background elimination at the conclusion of the risk assessment 
process. EPA’s goal for requiring background elimination at the conclusion of the risk 
assessment process is to allow all stakeholders to evaluate risk for the entire site (site and 
background risk combined). 
The presented format does not allow stakeholders to evaluate the cumulative risk from 
site and background contamination. According to Section l-3, aluminum, antimony, 
arsenic, chromium, iron, lead, mercury, thallium, and vanadium exceeded EPA’s 
screening criteria however the uncertainty section only discusses the potential risk from 
iron, arsenic, and lead. Further, the actual carcinogenic and non-carcinogenic risk from 
background arsenic exposure is not presented within the text of the report, nor are the 
risks from aluminum, antimony, chromium, mercury, thallium, and vanadium discussed. 
In the future, background risk must be included within the risk evaluation tables as 
required by the following guidance; EPA, “Role of Background in the CERCLA Cleanup 
Program, ” Office of Soil Waste and Emergency Response, Office of Emergency and 
Remedial Response, April 26,2002 and EPA, “The Role of Background Soil Constituents 
in Supedund Risk Assessment and Risk Management, ” Office of Solid Waste and 
Emergency Response, Office of Emergency and Remedial Response, August 14,200l. 
Please make all efforts to adhere to EPA’s guidance. 

/’ 

Response 3: Risks were calculated according to both EPA and Navy background 
guidance. Risks were initially evaluated using Navy guidance (i.e., constituents were 
eliminated on basis of background). Risks were then recalculated including all 
chemicals that exceeded screening levels, as per EPA guidance, and presented in the 
first bullet in Section 5.0. Section 5.0 indicates that when all chemicals were included 
the cumulative HIS were less than unity for all receptors, with the exception of the 
future child resident. The HI for the child resident was 2.3, mainly from the ingestion 
of iron (HQ = 1.2). The risks for background arsenic were also calculated and are 
discussed semi-quantitatively in the second bullet in Section 5.0. 
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4 Table 1.0, 3.1,7.1 through 7.8. Since the toxicity of methyl mercury is more 
conservative than mercuric chloride, EPA recommends the use of methyl mercury as the 
surrogate for mercury to ensure protectiveness. If the Navy feels that mercuric chloride 
should be used as the surrogate for mercury, than the report should include the necessary 
documentation information to prove that mercury is present in this form. 

Response 4: Disagree. Frequently Asked Question No. II provided by Region 3 with 
the REC Tables states that the mercury numbers should be suited to the conditions at 
the site (e.g., whether mercury is likely to be organic or inorganic). Methyl mercury is 
used as a surrogate for mercury when ingestion of food, especially fish, is a concern. 
Because of a more similar chemical/physical environment, mercuric chloride is a more 
suitable surrogate for the media of concern at this site. 

5 Table 1 .O. An incorrect RBC is recorded for vanadium. According to the most 
recent RBC Table dated 10/15/2003, the correct residential soil RBC for vanadium is 
2.3E+01. 

Response 5: The Site 9 Addendum was completed in August 2003 and therefore used 
the vanadium residential soil RBCfiom the April 2003 Region3 RBC Table to develop 
a screening level (55 mg/kg) . It would not be useful to revise the risk assessment using 
the October 2003 screening value (2.3 mg/kg) because: (1) the maximum detected site 
concentration (60.8 mg/kg) would still exceed the screening level; and, (2) vanadium 
was found to be within facility background levels. 

If you have any questions concerning these comments, please call me at (2 15) 814-3364. 

Sincerely, 

Bruce W. Beach 
Remedial Project Manager 
Federal Facilities Section 

cc: Mark Callaghan, MDE 
Phil Tully, Shaw 
Scott MacEwen, CH2M Hill 
Scott Nesbit, Tetra Tech NUS 
Robert Ridgway, GSA 
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