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EXECUTIVE SUMMARY 

This remedial investigation (RI) report for the Indian Head Division Naval Surface Warfare Center 

(IHDIV-NSWC), Indian Head, Maryland, was prepared by Tetra Tech NUS, Inc. (formerly Brown and Root 

Environmental) in response to Contract Task Order (CTO) 0245, under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN), Contract Number N62472-90-D-1298. The purpose of this RI 

report is to evaluate field data collected in October .1997, in addition to field data collected in 1992 in 

connection with previous investigations, to determine the human health and environmental risks resulting 

from exposure to compounds determined to be present at the Site 12 - Town Gut Landfill, Sites 39/41 - 

Organics Plant/Scrap Yard, Site 42 - Olsen Road Landfill, and Site 44 - Soak Out Area. 

‘I 

Field investigations leading to this report were outlined in a site-specific work plan (B&R Environmental, 

1997c) which examined historical data and detailed the additional environmental samples and analytical 

methods needed to better define conditions at each of the sites. The historical data was published in site 

inspection (SI) reports (E/A&H, 1992 and E/A&H, 1994) previously prepared by another firm. In October 

1997, Tetra Tech NUS performed the additional field sampling described in the site-specific work plan. 

Environmental data from the SI reports were included along with the data from the October 1!397 field 

investigations in the analytical data base prepared in support of this RI report. 

The following table summarizes the recommendations for each of the sites presented below 

I Potential Risk 

I Site Number 1 Human Health 1 Ecolonical Risk 

12 

I 39141 I Yes I Yes I 
I 42 No Yes 

44 No No 1 

* A “Yes” indicates that further action is required at the site. 

SITE 12 - TOWN GUT LANDFILL 

The potential risks to human health do not warrant additional action at this time. The minimal potential 

risks present under the current land use are within the range of acceptable values. The need for future 

mitigative action should be reconsidered if plans evolve for modifying the land use (e.g., to a residential 

land use). 
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Analytical data from environmental media indicate that the possibility that ecological risk exists at Site 12. 

However, previous biomonitoring investigations conducted in the pond adjacent to Site 12 in connection 

with the upgradient Site 8 (Nitroglycerine Plant Office) concluded that contaminants in the ponds were 

apparently not in a bioavailable form, and are not adversely impacting aquatic communities. Therefore, 

additional ecological study in connection with Site 12 is not recommended. . 

An action such as the placement of a cap or cover may be necessary at Site 12 to mitigate the surface 

soil ecological exposure routes and the transport of surface soil chemicals to the ponds via stormwater 

runoff. If ecological Preliminary Remedial Goals (PRGs) for surface soils are necessary in connection 

with the landfill closure process, they should’be calculated for mercury, silver, and Aroclor 1254. 

Given the site’s past use as a landfill, it is recommended that a feasibility study be prepared to examine 

options for closing the landfill in response to the Applicable or Relevant and Appropriate Requirement 

(ARAR), COMAR 26.04.07 (Solid Waste Management). 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

,Potential human health risks under the current land use exceed guidelines only for the full-time worker 

scenario. Although the current land use does not include true full-time workers, it is recommended that a 

feasibility study be prepared to examine options for reducing the full-time worker exposure to 

contamination to acceptable levels. The need for future additional action should be reconsidered if plans 

evolve for modifying the land use (e.g., to a residential land use). 

Potential ecological risks are present from chemicals in surface water and sediment in Mattawoman 

Creek near Sites 39 and 41. It is recommended that a more complete ecological assessment of 

Mattawoman Creek be considered as a separate study. 

Potential ecological risks are present from chemicals in Scrap Yard surface soils. A feasibility study 

should be initiated to examine methods for mitigating the transport of surface soil chemicals from the 

Scrap Yard to Mattawoman Creek via runoff. Additional ecological study is warranted in this event to 

develop ecological PRGs for arsenic, cadmium, lead and Aroclor 1260 in site surface soils. Ecological 

PRGs may also need to be developed for copper, mercury, selenium, and zinc in site surface soils. 

SITE 42 - OLSEN ROAD LANDFILL 

Incremental lifetime cancer risks for maintenance workers, full-time employees, construction workers and 

adolescent trespassers were within EPA guidelines. For all other scenarios, either the human health risks 

were below EPA guidelines, or the scenarios were based on future conditions. Based on maintaining the 

current land use, potential human health risks do not warrant further, action at this time. The need for. 
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future action should be reconsidered if plans evolve for modifying the land use (e.g., to a residential land 

use). 

Additional ecological study is necessary to more fully characterize potential risks from silver in sediments. 

These data could be used to calculate ecological PRGs for silver. Any removal’ action for silver in 

sediments would additionally mitigate the lesser risks from zinc and bis-(2-ethylhexyl)-phthalate in the site 

sediments. 

Given the site’s past use as a landfill, it is recommended that a feasibility study be prepared to examine 

options for closing the landfill in response to the Applicable or Relevant and Appropriate Reqluirement 

(ARAR), COMAR 26.04.07. 

SITE 44 - SOAK OUT AREA 

For all scenarios examined, all potential human health risks are within EPA guidelines. No further action 

is warranted at this site for the current land use 
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DOCUMENT SUMMARY 

This remedial investigation (RI) report for the Indian Head Division Naval Surface Warfare Center 

(IHDIV-NSWC), Indian Head, Maryland, was prepared by Tetra Tech NUS, Inc. (formerly Brown and Root 

Environmental) in response to Contract Task Order (CTO) 0245, under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN), Contract Number N62472-90-D-1298. The purpose of this RI 

report is to evaluate field data collected in October 1997, in addition to field data collected in 1992 in 

connection with previous field investigations, to determine the human health and environmental risks 

resulting from compounds determined to be present at the Site 12 - Town Gut Landfill, Sites’ 39/41 - 

Organics Plant/Scrap Yard, Site 42 - Olsen Road Landfill, and Site 44 - Soak Out Area. 

Field investigations leading to this report were outlined in a site-specific work plan (B&R Environmental, 

1997~) which examined historical data and detailed the additional environmental samples and analytical 

methods needed to better define conditions at each of the sites. The historical data was published in site 

inspection (SI) reports (E/A&H, 1992 and E/A&H, 1994) previously prepared by another finn. The 

additional field sampling described in the site-specific work plan was collected by Brown & Root 

Environmental (B&R Environmental) in October 1997. Environmental data from the SI reports were 

included along with the data from the October 1997 field investigations in the analytical data base 

prepared in support of this RI report. 

The following paragraphs provide summaries of the investigations, conclusions and recommendations for 

each of the sites addressed in this report. Table DS-1 summarizes the estimated cancer risks and the 

non-carcinogenic hazard indices for each site. 

D.l SITE 12 - TOWN GUT LANDFILL 

D.l.1 Site Characterization Summay 

The following items summarize the field investigations conducted at Site 12. 

1. A geophysical investigation was conducted over the field immediately south of Atkins F!oad and . 

east of the nearby pond for the purpose of determining if landfill activity may have occurred at that 

location. The results of the survey indicate the presence of buried metal objects, leading to the 

conclusion. that landfilling did occur in the area of the survey. 

2. Field work included drilling and logging six borings, each of which was completed as a shallow 

groundwater monitoring well. Environmental samples included six groundwater samplles (from 
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the installed monitoring wells), five surface soil samples, six surface water samples, and six 

sediment samples, Solids samples were analyzed for a full list of TCL and TAL compounds plus 

explosives. Additionally, the sediment samples were analyzed for AVS/SEM. Aqueous samples 

were analyzed for a full list of TCL and TAL compounds. Both filtered and unfiltered shallow 

groundwater samples were analyzed for TAL metals. 

3. No historical samples had been collected from the site as part of previous site investigations. 

4. The borings installed at the site revealed that subsurface conditions consisted of silt, sand, and 

gravel (fill) overlying refuse material’ (wood, plastic, cloth, concrete, and tar shingles) mixed with 

silt, sand, gravel and interspersed with void spaces. 

5. Installed monitoring wells were all in close proximity to water bodies or marshy areas. The water- 

table aquifer consisted primarily of the refuse material mixed with silt, sand, and gravel. The 

shallow groundwater depth ranged from 1 foot bgs to 4 feet, bgs. The elevation of the shallow 

groundwater surface varied from 5.01 to 5.21 feet above mean sea level. 

D.1.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent of contamination at Site 12: 

1. With the exception of two pesticides detected at relatively low concentrations (endosulfan II and 

heptachlor epoxide at concentrations ranging from 0.001 ug/L to 0.006 ug/L) and a few metals 

detected at concentrations exceeding ambient water quality criteria (arsenic, iron, manganese, and 

mercury), analytical data for Site 12 surface water samples suggest that historic activities at Site 12 

have had minimal impact on Site 12 surface water quality. 

2. Vinyl chloride and cis-1,2-dichloroethene were detected at concentrations of 317 ug/L and 306 pg/L, 

respectively, in the shallow groundwater sample collected from well S12WPOl. With these 

exceptions, VOCs were detected infrequently and, in general, at low concentrations in all Site 12 

samples regardless of matrix. 

3. Several SVOCs, primarily PAHs, were detected in Site 12 surface soil samples. The same list of 

SVOCs that was detected in surface soil samples was also detected in Site 12 sediment samples. 

However, maximum concentrations of SVOCs detected in Site 12 sediment samples were generally 

from IO to 20 times greater than maximum concentrations of SVOCs detected in Site 12 surface 

soil samples. The maximum concentrations of all the SVOCs except bis(2-ethylhexyl) phthalate 

detected in surface soil samples were associated with the surface soil sample collected from. 
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location S12SSO1, located south of the northern pond. Wrth the exception of bis(2ethylhexyl) 

phthalate, the maximum concentrations of all SVOCs detected in sediment samples were 

associated with the sediment sample collected from location SDISWOG, located in the northern 

portion of Site 12. SVOCs were detected infrequently and at low concentrations (ranging from 

2 ug/L to 17 pg/L) in Site 12 shallow groundwater samples. 

4. 4,4’-DDT and its degradation products were detected in most or all the Site 12 surface soil and 

sediment samples. Concentrations of these three pesticides in surface soil samples ranged from 

0.93 ug/kg to 21 ug/kg, and concentrations of these pesticides in sediment samples ranged from 

1.5 ug/kg to 53 ug/kg. A few additional pesticides were sporadically detected .in Site 12 surface soil 

and sediment samples. In addition, Aroclor 1254 was detected in a single surface soil sample, and 

Aroclor 1260 was detected in a single sediment sample. 4,4’-DDT and its derivatives were not 

detected in any of the Site 12 shallow groundwater samples. However, four other pesticides were 

detected (each in only a single sample) at low concentrations (ranging from 0.002 ug/L to 

0.005 ug/L) in Site 12 shallow groundwater samples. 

5. Nitrocellulose was detected in a single Site 12 surface soil sample (46,200 ug/kg). However, 

nitrocellulose was detected in four of six Site 12 sediment samples at concentrations ranging from 

26,700 ug/kg to 471,000 ug/kg. No other explosives were detected in Site 12 surface soil or 

sediment samples. 

6. Several metals (e.g., arsenic, cadmium, mercury, and silver) were detected in surface soil, 

shallow groundwater, and/or sediment sampling locations at concentrations exceeding basewide 

background concentrations. 

0.1.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Town Gut Landfill: 

1. The human health risk assessment for the Town Gut Landfill considered current/future 

maintenance workers and currenufuture full-time employees exposed to surface soil and 

sediment; current/future adolescent trespassers exposed to surface soil, surface water, sediment, 

and fish; future construction workers exposed to surface soil, shallow groundwater, and s#ediment; 

and hypothetical future residents exposed to surface soil, shallow groundwater, surface water, 

sediment, and fish. 
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2. Hazard indices for maintenance workers and adolescent trespassers were less than 1.0 

indicating that there is minimal potential for adverse noncarcinogenic health effects under the 

conditions established in the exposure assessment. 

3. Hazard indices for the full-time employee and construction worker exceed 1.0 for the RME 

scenario, but the hazard indices for the effected target organs were less than 1 .O, indicating that 

there is minimal potential for adverse. noncarcinogenic health effects under the conditions 

established in the exposure assessment. 

4. The hazard indices for a future child resident exposed to soil and shallow groundwater and a 

future adult resident exposed to shallow groundwater were above the acceptable level of 1.0. 

Arsenic and iron were the main contributors to the hazard index for soil. Arsenic, iron, and 

manganese were the main contributors to the hazard index for shallow groundwater. 

5. Incremental lifetime cancer risks for maintenance workers, full-time employees, construction 

workers, and adolescent trespassers were within or less than EPA’s target risk range of 10V4 to 

1 o-6. 

6. The incremental lifetime cancer risk for a lifelong resident exposed to shallow groundwater 

exceeded EPA’s target risk range of IO4 to 10m6. Arsenic and vinyl chloride were the main 

contributors to the cancer risk for the lifelong adult resident. 

7. The maximum detected concentration of lead in shallow groundwater exceeds the Federal action 

level of 15 ug/L. The IEUBK Model was used to evaluate exposures to lead in soil and shallow 

groundwater by hypothetical resident children. The IUEBK Model results indicate that adverse 

effects due to lead exposure are anticipated for children routinely consuming shallow 

groundwater under a residential scenario. 

D.1.4 Ecological Risk Assessment Summary 

The following items summarize the ecological risk assessment conducted for Site 12: 

1. Some potential ecological risks are present from mercury, chromium, nickel, and PAHs in 

sediments. Potential risks are present from lead in surface water and the aquatic foodchain: 

2. The presence of nitrocellulose could potentially degrade the physical quality of Site 12 sediments. 
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3. Potential ecological risks are present from hot-spots of mercury, silver, and Aroclor 1254 in Site 

12 surface soils. To a lesser degree, some potential risks from arsenic, chromium, and lead are 

also present in surface soils. 

4. Extensive biomonitoring in the ponds was conducted as part of Site 8 investigations. The 

biomonitoring concluded that the generally low diversity and abundance of aquatic biota in the 

Site 12 ponds was due to naturally poor physic-chemical conditions and probably not a result of 

chemical contamination. The biomonitoring also indicated that lead and mercury were not in 

readily available forms. The absence of apparent adverse effects from chemicals in thle ponds 

suggests that organics also may not eliciting toxicity. 

D.l.5 Recommendations 

l Conditioned on continuation of the site’s current use, the potential risks to human health do not 

warrant additional action at this time. The minimal potential risks present under the current land use 

are within the range of acceptable values. The need for future action should be reconsidered if plans 

evolve for modifying the land use (e.g., to a residential land use). 

l Analytical data from environmental media indicate that the possibility for ecological risk exists at Site 

12. However, previous biomonitoring investigations conducted in the pond adjacent to Ste 12 in 

connection with the upgradient Site 8 (Nitroglycerine Plant Office) concluded that contaminants in the 

ponds were apparently not in a bioavailable form, and are not adversely impacting aquatic 

communities. Therefore, additional ecological study in connection with Site 12, is not recommended. 

l An action such as the placement of a cap may be necessary at Site 12 to mitigate the surface soil 

ecological exposure routes and the transport of surface soil chemicals to the ponds in runoff. If 

ecological PRGs for surface soils are necessary in the closure process, they should be calculated for 

mercury, silver, and Aroclor 1254. 

l Given the site’s past use as a landfill, it is recommended that a feasibility study be prepared to 

examine options for closing the landfill in response to COMAR 26.04.07. 

D.2 SITE 39141 - ORGANICS PLANT/SCRAP YARD 

D.2.1 Site Characterization Summary 

The following items summarize the field investigations conducted at Site 39141. 
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1. Historical environmental data reported in the Phase II SI report (E/A&H, 1994) were incorporated 

into the database for this RI report. (However, because more current groundwater data was 

available from the 1997 field investigations, historical groundwater data was not included in the 

database.) Environmental samples collected as part of that work included 11 sediment samples 

from Mattawoman Creek near Sites 39, 40, and 41, and three sediment samples at the Site 39 

outfall pipe; 23 surface and subsurface soil samples from Site 41; and. shallow groundwater 

samples from three monitoring wells installed at the Site 41. All samples related to Site 41 were 

analyzed for the full list of TCL and TAL compounds, plus TPH, except that surface water was not 

analyzed for TPH. Sediment samples for Site 39 were analyzed for TCL VOCs and SVOCs, TAL 

compounds, and explosives. Sediment samples for Site 40 were analyzed for palladium only (no 

detections occurred). 

2. The October 1997 field activities included the collection of four shallow groundwater samples 

(one from each of three existing monitoring wells, and one from potable water well PW-7), nine 

surface soil samples, eight sediment samples and six surface water samples for fixed-base 

laboratory analysis. Groundwater samples were submitted to the laboratory as both filtered and 

unfiltered samples. Solids samples were analyzed for a full suite of TCL and TAL compounds in 

addition to explosives. Aqueous samples were analyzed for TCL VOCs, TCL SVOCs, and TAL 

metals. Groundwater samples were additionally subjected to analysis for TCL pesticides/PCBs 

and explosives. Both filtered and unfiltered groundwater samples were submitted for TAL metals 

analysis. 

3. Subsurface conditions for Site 41 were evaluated based on data in the Phase II SI report (E/A&H, 

1994). The subsurface materials generally consist of clayey sand interlayered with clayey gravel 

and sand lenses underlain by green-gray clay, except on the northern portion of the site where it 

is underlain by a brown sandy clay. Two- to 5-feet-thick layers of slag and coal were encountered 

in the most southern and northern portions of the study area, outside the fence surrounding the 

scrap yard. 

4. Hydrogeologic conditions were evaluated based on data in the Phase II SI.report, supplemented 

by groundwater level measurements made during the October 1997 field activities. The depth to 

shallow groundwater ranged from approximately 2 to 4 feet bgs. Shallow groundwater elevations 

vary from 4.55 to 8.58 feet msl. Data indicate that shallow groundwater is flowing toward 

Mattawoman Creek, but the tidal nature of the creek may affect the groundwater flow patterns. 

The green-gray clay underlying the site at approximately 15 feet bgs probably impedes the 

downward migration of the shallow groundwater to deeper aquifers. 
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D.2.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent of contamination at Site 39141: 

1. Analytical data for Site 39/41 shallow groundwater and surface water samples suggest that 

historic activities at Site 39/41 have had minimal impact on shallow groundwater and surface 

water quality in the vicinity of Site 39/41. 

2. Regardless of matrix, VOCs were detected infrequently and, in general, at low concentrations in 

all Site 39/41 samples. Several SVOCs, primarily PAHs, were detected in Site 41 surface soil 

samples. All but three of the PAHs were detected in more than half of the surface soil samples. 

PAH concentrations in surface soil samples ranged from 42 ug/kg to 6,100 uglkg. 1,2,4- 

Trichlorobenzene was also detected in more than half of the surface soil samples at 

concentrations ranging from 50 ug/kg to 4,800 uglkg. SVOCs were detected on only two of the 

22 Site 39/41 subsurface soil samples at concentrations generally from five to 20 times less than 

surface soil concentrations. 1,2,4-Trichlorobenzene was not detected in any of the sulbsurface 

soil samples. 

3. l,l-Dimethylhydrazine was detected in three of six sediment samples collected from locations 

near the Site 39 outfall at concentrations ranging from 57,500 ug/kg to 85,500 ug/kg. 

N-Nitrosodiphenylamine was detected in seven of 24 Site 39141 sediment samples at 

concentrations ranging from 120 ug/kg to 3,100 ug/kg. Several PAHs were also detected in Site 

39/41 sediment samples. However, PAHs were generally detected with less frequency and at 

lesser concentrations in Site 39/41 sediment samples than in Site 41 surface soil samples,. 

4. Pesticides were sporadically detected in Site 41 surface and subsurface soil samples. The 

subsurface soil sample collected at a depth interval of 5 to 7 feet from boring 41SB0201 

contained the greatest number and greatest total concentration of pesticides, including 4,4’-DDT 

at a concentration of 980 ug/kg. However, only 4,4’-DDT (5.9 ug/kg) was detected in the 

subsurface soil sample collected at a depth interval of 10 to 12 feet from this same boring. 

Several pesticides were detected in Site 39141 sediment samples, although the maximum 

concentration of any of these pesticides was 11 ug/kg (4,4’-DDT). 4,4’-DDT and its two 

derivatives were each detected in at least one-third of the Site 39/41 sediment samples. 

5. Wjdespread PCB contamination is evident in the surface soils at Site 41, with (detected 

concentrations of Aroclor 1260 in ranging from 330 ug/kg to 180,000 ug/kg. However, PCBs 

were not detected in the subsurface soil samples collected from Site 41 or in the Site 39141 

sediment samples. 
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6. Nitrocellulose was detected in two of the Site 41 surface soil samples at a maximum 

concentration of 288 ug/kg. However, nitrocellulose was detected in 12 of 14 Site 39/41 

sediment samples at concentrations ranging from 9,900 ug/kg to 1,580,OOO ug/kg. 

Nitroguanidine was detected in over one-half of the Site 41 surface soil samples, at 

concentrations ranging from 24,400 ug/kg to 33,200 ug/kg, but was detected in only two of 14 

Site 39/41 sediment samples at concentrations ranging from 178 ug/kg to 1880 uglkg. Analyses 

for explosives were not performed for any of the Site 39141 subsurface soil samples. 

7. Several metals (e.g., arsenic, cadmium, lead, mercury, and silver) were detected at sampling 

locations at concentrations exceeding basewide background concentrations. Lead and arsenic 

were each detected in all 10 Site 39/41 surface soil samples at concentrations ranging from 

22.5 mg/kg to 3,540 mg/kg (lead) and from 21.8 mg/kg to 216 mg/kg (arsenic). Cadmium was 

detected in 9 of 10 surface soil samples at concentrations ranging form 0.56 mg/kg to 45.6 mg/kg. 

The maximum concentrations of most metals in subsurface, soil samples were less than the 

maximum concentrations of the respective metals in surface soil samples. 

s. Maximum concentrations of most metals detected in Site 39/41 sediment samples were less than 

maximum concentrations of metals detected in Site 41 surface soil samples. However, notable 

detections of metals in Site 39141 sediment samples include concentrations of mercury ranging 

from 0.02 mg/kg to 9.5 mg/kg in 16 of 24 samples and concentrations of silver ranging from 

0.27 mg/kg to 308 mglkg in 20 of 24 samples. The maximum concentrations of mercury and 

silver were detected in sediment samples collected downstream of the Site 39 outfall. 

E.2.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Organics Plant/Scrap Yard : 

1. The human health risk assessment for the Organics Plant considered current/future adult 

recreational users exposed to surface water, sediment, and fish and future construction workers 

exposed to sediment. No surface soil or subsurface soil samples were collected at the Organics 

Plant, therefore exposures were not evaluated for current/future maintenance workers, . 

current/future full-time employees, and hypothetical future residents. 

The human health risk assessment for the Scrap Yard considered current/future maintenance 

workers exposed to surface soil; current/future full-time employees exposed to surface soil; 

current/future adolescent trespassers exposed to surface soil; future construction workers 

exposed to surface/subsurface soil, shallow groundwater, and sediment; hypothetical future . 
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residents exposed to surface/subsurface soil, shallow groundwater, and sediment, and adult 

recreational user exposed to sediment. 

2. Hazard indices for maintenance workers, adolescent trespassers, adult recreational users at the 

Scrap Yard and adult recreational users and construction workers at the Organic Plant were less 

than 1.0 indicating that there is minimal potential for adverse noncarcinogenic health effects 

under the conditions established in the exposure assessment. 

3. Hazard indices for the full-time employee, the construction worker, future child resident and future 

adult resident at the Scrap Yard exceed 1.0. Arsenic was the main contributor to the hazard 

index for soil for all the receptors and iron was the main contributor to the hazard index for 

shallow groundwater for the future child and adult resident. 

4. Incremental lifetime cancer risks for maintenance workers, adolescent trespassers, construction 

workers, and adult recreation users were within or less than EPA’s target risk range of lOA to 

1 o-6. 

_-_. 

5. Incremental lifetime cancer risks for the full-time employee and lifelong resident exceed the EPA’s 

target risk range for exposures to soil at the Scrap Yard. Arsenic and Aroclor-1260 were the main 

contributors to the cancer risk. 

6. The maximum detected concentration of lead in soil exceeded the OSWER soil screening level of 

400 mg/kg for residential land use (EPA, 1994) and the EPA Region III screening level of 

1000 mg/kg for industrial use. The average lead concentration was less than the residential and 

industrial screening levels. The IEUBK Model was used to evaluate exposures to lead in soil and 

shallow groundwater by hypothetical resident children. The IUEBK Model results indicate that 

adverse effects due to lead exposure are anticipated for children routinely consuming shallow 

groundwater under a residential scenario. A slope-factor approach developed by ,the EPA 

Technical Review Workgroup for was used to evaluate exposures to lead in soil by full-time 

employees and construction workers. The results of the slope-factor approach indicate that 

adverse effects are anticipated for fetuses of pregnant workers exposed to lead in soil at the 

Scrap Yard. 

D.2.4 Ecological Risk Assessment Summary 

The following items summarize the ecological risk assessment conducted for Sites 39 and 41: 

059802/P DS-9 CT0 0245 



1. Several inorganic and organic chemicals are present in aquatic media in Mattawoman Creek 

adjacent to Sites 39 and 41 that pose potential risks to aquatic, semi-aquatic, and benthic 

ecological receptors. 

2. Potential risks are present from arsenic, cadmium, lead, and Aroclor 1260, and to a lesser degree 

copper, mercury, selenium, and zinc in surface soils in the Scrap Yard. 

D.2.5, Recommendations 

l Potential human health risks under the current land use exceed guidelines only for the full-time 

worker scenario. Although the current land use does not include true full-time workers, it is 

recommended that a feasibility study be prepared to examine options for reducing the full-time worker 

exposure to contamination to acceptable levels. The need for future additional action should be 

reconsidered if plans evolve for modifying the land use (e.g., to a residential land use). 

l Potential ecological risks are present from chemicals in surface water and sediment in Mattawoman 

Creek near Sites 39 and 41. It is recommended that a more complete ecological assessment of 

Mattawoman Creek be considered as a separate study. 

. Potential ecological risks are present from chemicals in Scrap Yard surface soils. A feasibility should 

be initiated to examine methods for mitigating the transport of surface soil chemicals from the Scrap 

Yard to Mattawoman Creek via runoff. Additional ecological study is warranted in this event to 

develop ecological PRGs for several inorganics and Aroclor 1260 in site surface soils. 

D.3 SITE 42 - OLSON ROAD LANDFILL 

D.3.1 Site Characterization Summary 

The following items summarize the field investigations conducted at Site 42, 

1. Historical environmental data reported in the Phase I SI report (E/A&H, 1992) was incorporated 

into the data base for this RI report. (However, because more current shallow groundwater data 

was available from the 1997 field investigations, historical groundwater data was not included in 

the database.) Environmental samples collected as part of that work included seventy-seven soil 

samples from soil borings, seven surface soil samples, four sediment samples, four surface water 

samples and seven shallow groundwater samples. The samples were analyzed for TCL VOCs, 

SVOCs and pesticide/PCBs, in addition to TAL metals. 
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2. During the field activities in October 1997, the samples collected included three from sufface soil; 

four from existing monitoring wells, and one from a newly installed monitoring well; four from 

surface water; and six from sediment. Surface soil samples were analyzed for TCL. VOCs, 

SVOCs and pesticides/PCBs. Shallow groundwater samples were analyzed for TCL VOCs and 

SVOCs, as well as TAL metals plus cyanide. Surface water samples were analyzed for TAL 

metals only. Sediment samples were analyzed for TAL metals plus cyanide, total organic: carbon 

(TOC) and acidvolatile sulfides/simultaneous extractable metals (AVSISEM). 

3. The upper of the two units making up the site’s shallow subsurface materials consists of a reddish 

to brown silty clay with some organic material and iron staining. The second, lower unit Ncpnsists 

of a brown and gray, poor to moderately sorted, medium- to fine-grained sand with minor 

amounts of silt and clay. No fill material was encountered during the field investigation. 

4. The groundwater surface under the site ranges from 5.96 to 18.46 feet above mean sea 

level (msl). Shallow groundwater appears to be flowing toward and discharging into the stream 

located southwest of Building 1866. The shallow groundwater is primarily recharged by 

downward migration of precipitation through the unsaturated zone to the water table. 

E.3.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent of contamination at Site 42: 

1. Localized areas of contamination or “hot spots” appear to be present in Site 42 soils and shallow 

groundwater. The presence of these hot spots is consistent with the”use of Site 42 as a landfill 

since materials placed in the landfill may serve as sources of contamination in the limited area 

surrounding the placement of the material. For example, reported concentrations of 

ethylbenzene, toluene, anb total xylenes suggest a release of fuel-related contaminants in the 

subsurface soils near boring 42816, located along the perimeter of the area of debris in the 

undeveloped portion of Site 42. In addition, TCE and its degradation products were detected at 

concentrations ranging from 9 pg/L to 5,210 pg/L in the shallow groundwater sample collected 

from well S42MW04 and at concentrations ranging from 1 uglkg to 180 pglkg in the subsurface 

soil samples collected in the vicinity of this well. This suggests the presence of a hot spot of TCE 

in the area southwest of the southeastern corner of Building 1688. 

2. Toluene was detected in two Site 42 surface soil samples collected on the southeastern side of 

Building 1688. 1,4-Dichlorobenzene and 4-methylphenol were detected in a single surface soil 

sample collected on the southeastern side of Building 1688. From one to six PAHs were 

detected at relatively Ibw concentrations (ranging from 42 pg/kg to 76 pg/kg) in the surface soil 
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samples collected from the three sampling points located near the southeastern portion of Site 

42. In addition, 4,4’-DDT was detected at concentrations ranging from 4.9 pg/kg to 23 pg/kg in 

the five surface soil samples collected within or adjacent to Building 1688. No other SVOCs, 

pesticides, or PCBs were detected in Site 42 surface soil samples. Analyses for metals were not 

performed for surface soil samples. 

3. Bis(2-ethylhexyl) phthalate was detected in Site 42 surface, subsurface, and sediment samples at 

concentrations ranging from 1,700 ug/kg to 28,000 uglkg. Although phthalates are common field 

and laboratory contaminants, concentrations consistently reported at these levels suggest that 

significant concentrations (i.e., concentrations exceeding background) of bis(2-ethylhexyl) 

phthalate may be present in the soils and sediment at Site 42. With the exceptions of 

bis(2-ethyhexyl) phthalate and di-n-butyl phthalate, several SVOCs, primarily PAHs, were 

infrequently detected in Site 42 subsurface soil samples. These SVOCs were detected in only 

four of the 77 subsurface soil samples collected, and these four samples were all collected 

southwest of Building 1688 within or near,the area of debris. 

4. Several pesticides were detected in Site 42 subsurface soil samples. Endosulfan sulfate and 

4,4’-DDT were detected in 22 and 14 of 77 samples, respectively, at concentrations ranging from 

4 ug/kg to 24 ug/kg. The remaining pesticides were each detected in from one to five samples. 

Pesticides were detected at various depth intervals in the subsurface soils throughout Site 42. 

However, in general, the greatest total number and the maximum concentrations of pesticides 

were associated with subsurface soil samples collected from the area of debris in the 

undeveloped portion of the site. 

5. The maximum concentrations of several metals detected in Site 42 subsurface soil samples 

exceeded basewide background concentrations. However, with the exceptions of lead, nickel, 

and zinc, all reported concentrations were within the available concentration ranges reported in 

the literature for soils of the eastern United States and/or the state of Maryland. 

6. As previously noted, concentrations of TCE and some of its degradation products in the shallow 

groundwater collected from well S42MW04 suggest the presence of a hot spot of TCE. With this 

exception, VOCs and SVOCs were infrequently detected at low concentrations in Site 42 shallow 

groundwater samples. Several metals were detected in the unfiltered and filtered groundwater 

samples collected from well S42MW07, located upgradient of the other Site 42 wells and 

crossgradient with Building 1688, at concentrations from two to 60 times greater than basewide 

background levels. Few reported results for metals in other Site 42 shallow groundwater samples 

exceeded background levels. This suggests that the source of metals contamination in the 
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1,,. . . shallow groundwater collected from well S42MW07 may be upgradient of Site 42. The maximum 

concentrations of a majority of the metals detected in Site 42 surface water samples were 

detected in a surface water sample collected southwest of well S42MW07, also suggesting the 

possibility of an off-site upstream source of metals contamination. 

7. Few VOCs or SVOCs were detected in Site 42 sediment samples. Acetone, 2-butanone, 

di-n-butyl phthalate, and bis(2-ethylhexyl) phthalate were also detected in Site 42 sediment 

samples. Seven pesticides were sporadically detected in Site 42 sediment samples. However, 

no particular pattern of pesticide concentrations was apparent from upstream to downstream 

sediment sampling locations. 

8. Silver was detected in all Site 42 sediment samples at concentrations ranging from 1 mg/kg to 

99 mg/kg. Concentrations of cadmium and sodium in Site 42 sediment samples also exceeded 

basewide background levels. 

D.3.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Olsen Road Landfill: 

1. The human health risk assessment for the Olsen Road Landfill considered current/future 

maintenance workers and current/future full-time employees exposed to surface soil and 

sediment; current/future adolescent trespassers exposed to surface soil, surface water, and 

sediment; future construction workers exposed to surface/subsurface soil, shallow groundwater, 

and sediment; and hypothetical future residents exposed to surface/subsurface soil, shallow 

groundwater, surface water, and sediment. 

2. Hazard indices for maintenance workers, full-time employee, and adolescent trespassers were 

less than 1 .O indicating that there is minimal potential for adverse noncarcinogenic health effects 

under the conditions established in the exposure assessment. 

3. Hazard indices for the construction worker exceed 1.0 for the RME scenario, but the hazard 

indices for the effected target organs were less than 1 .O; indicating that there is minimal potential 

for adverse noncarcinogenic health effects under the conditions established in the exposure 

assessment. 

4. The hazard indices for a future child resident exposed to soil and shallow groundwater and a 

future adult resident exposed to shallow groundwater were above the acceptable level of 1.0. 

Iron was the main contributor to the hazard index for soil. Trichloroethene, arsenic, chromium, 
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iron, and vanadium were the main contributors to the hazard index for shallow groundwater for 

the child resident. Trichloroethene, arsenic, and iron were the main contributors to the hazard 

index for shallow groundwater for the adult resident. 

5. Incremental lifetime cancer risks for maintenance workers, full-time employees, constructions 

workers, and adolescent trespassers were within or less than EPA’s target risk range of lOa to 

1 o-6. 

6. The incremental lifetime cancer risk for a lifelong resident exposed to shallow groundwater 

exceeded EPA’s target risk range of IO” to 1 Om6. Trichloroethene and vinyl chloride were the 

main contributors to the cancer risk. 

7. The maximum detected concentration of lead in shallow groundwater exceeds the Federal action 

level of 15 ug/L. The IEUBK Model was used to evaluate exposures to lead in soil and shallow 

groundwater by hypothetical resident children. The IUEBK Model results indicate that adverse , 
effects due to lead exposure are anticipated for children routinely consuming shallow 

groundwater under a residential scenario. 

D.3.4 Ecological Risk Assessment Summary 

The following items summarize the ecological risk assessment conducted for Sites 42: 

1. Potential risks are present from silver, zinc, and bis(2-ethylhexyl)phthalate in site sediments. 

Silver appears to be elevated to much more significant degree than zinc and bis(2- 

ethylhexyl)phthalate. 

2. Several inorganics were elevated in a site surface water sample and a shallow groundwater 

sample collected near that surface water sample. In general, the elevated inorganics in these 

samples do not appear to be accumulating in sediments, but the shallow groundwater discharge 

pathway to surface water and surface water risks may exist. 

D.3.5 Recommendations 

l Incremental lifetime cancer risks for maintenance workers, full-time employees, construction workers 

and adolescent trespassers were within EPA guidelines. For all other scenarios, either the human 

health risks were below EPA guidelines of the scenarios were based on future conditions. Based on 

maintaining the current land use, potential human health risks do not warrant further action at this 
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time. The need for future action should be reconsidered if plans evolve for modifying the land use 

(e.g., to a residential land use). 

l Additional ecological study is necessary to more fully characterize potential risks from silver in 

sediments. These data could be used to calculate ecological PRGs for silver. Any removal action for 

silver in sediments would additionally mitigate the lesser risks from zinc ancl bis(2- 

ethylhexyl)phthalate in the site sediments. 

l Given the site’s past use as a landfill, it is recommended that a feasibility strictly be prepared to 

examine options for closing the landfill in response to COMAR 26.04.07.. 

D.4 SITE 44 - SOAK OUT AREA 

D.4.1 Site Characterization Summary 

The following items summarize the field investigations conducted at Site 44. 

1. Historical environmental data reported in the Phase II Site Inspection Report (E/A&H, 1994) was 

incorporated into the data base for the RI report. (However, because more current shallow 

groundwater data was available from the 1997 field investigation, historical groundwater (data was 

not included in the database.) Environmental samples collected as part of that work included 

fifteen soil samples, two sediment samples, and six shallow groundwater samples from each of 

three monitoring wells installed in three converted soil borings. The collected samples were 

analyzed for TCL VOCs, SVOCs and pesticide/PCBs in addition to total petroleum hydrocarbons 

(TPH). 

2. The October 1997 field investigations included the collection of three shallow groundwater 

samples from the existing monitoring wells. Shallow groundwater samples were anallyzed for 

TCL VOCs and SVOCs, explosives in addition to nitroglycerin, nitrocellulose and nitroquanidine, 

and TAL metals plus cyanide. Four surface soil samples were collected and analyzed for 

explosives and TAL metals plus cyanide. Shallow groundwater samples were analyzed for TCL 

VOCs and SVOCs, explosives in addition to nitroglycerin, nitrocellulose and nitroguanidine, and 

TAL metals plus cyanide. 

3. Based on the Phase II Site Inspection Report (E/A&H, 1994) the descending order of subsurface 

materials at the site consisted of a fine- to medium-grain sand layer, clayey sand and gravel 

layer, and green clay to the bottom of the borings. 
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4. Water level measurements were made during the 1997 field investigations. The elevation of the 

shallow groundwater surface ranged from 34.58 to 36.45 feet above mean sea level (msl), and 3 

to 5 feet below ground surface. Shallow groundwater flows toward the northeast toward the rip- 

rap drainage ditch. It is suspected that the green clay that underlies the site at about IO-12-feet 

bgs probably impedes downward migration to the shallow groundwater. 

D.4.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent of contamination at Site 44: 

1. Analytical data for Site 44 soil, shallow groundwater, and sediment samples suggest that historic 

activities at Site 44 have had minimal impact on the soil, shallow groundwater, and sediment 

quality in the vicinity of Site 44. 

2. Few organic compounds were detected in Site 44 samples. Nitrocellulose was detected in three 

of four Site 44 surface soil samples at concentrations ranging from 20,300 ug/kg to 25,300 ug/kg. 

Three PAHs were detected at relatively low concentrations (ranging from 61 ug/kg to 340 us/kg) 

in one or two of the Site 44 subsurface soil samples. TCE was detected at a concentration of 

1 ug/L in a single Site 44 shallow groundwater sample. Acetone, a common laboratory 

contaminant, was detected in one of the Site 44 sediment samples. 

3. Six metals were detected in Site 44 surface soil samples at concentrations exceeding basewide 

background concentrations. However, reported concentrations of all these metals were within the 

concentration ranges reported in the literature for soils in the eastern United States, and only the 

maximum detected concentration of zinc slightly exceeded the concentration range reported in 

the literature for Maryland soils. Reported concentrations of barium and zinc in Site 44 filtered 

shallow groundwater samples also exceeded basewide background concentrations. 

4. TPH was detected at a concentration of 14.6 mg/kg in one Site 44 surface soil sample and at a 

concentration of 17 mg/kg in one Site 44 subsurface soil sample. Both of these concentrations 

are less than the respective basewide background concentrations for TPH. Fuel-related 

components such as benzene, toluene,’ ethylbenzene, and xylene were not detected in ‘the 

environmental media sampled at Site 44. 

D.4.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Soak Out Area: 
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1. The human health risk assessment for the Soak Out Area considered current/future maintenance 

workers and current/future full-time employees exposed to surface soil and sediment; 

current/future adolescent trespassers exposed to surface soil and sediment; future construction 

workers exposed to surface/subsurface soil, shallow groundwater, and sediment; and 

hypothetical future residents exposed to surface/subsurface soil, shallow groundwater, and 

sediment. 

2. All hazard indices for all receptors were less than the acceptable level of 1.0 indicating that no 

adverse health effects are anticipated for these receptors under the assumed ‘exposure 

conditions. 

3. The excess lifetime cancer risks for all receptors were within or below the EPA target risk range 

of 1o-4 to lo-6. Cancer risks for the full-time employee and the lifelong resident exposed to 

arsenic in soil under the RME scenario exceed 1 x 10m6. 

4. Since exposures of residents to subsurface soil were within acceptable levels, exposures of other 

receptors to subsurface soil would also be within acceptable levels. 

,, I. D.4.4 Ecological Risk Assessment Summary 

. In the project-specific work plan (B&R Environmental, 1997~) it was determined that the potential for 

risks to ecological receptors at Site 44 was insignificant. Consequently, no quantitative ecological risk 

assessment was developed for Site 44. 

D.4.5 Recommendations 

l For all scenarios examined, all potential human health risks are within EPA guidelines. No further 

action is warranted at this site for the current land use 
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TABLE DS-1 

SUMMARY OF ESTIMATED CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES”’ 
IHDIV - NSWC 

INDIAN HEAD, MARYLAND 

Site 

Maintenance Residential Adult 
Full Time Construction Worker _ Residential Child Lifetime Adolescent Recreational 
Employee Worker (Full-Time) Adult Age1 to6 Resident Trespasser User 

IIncremental Cancer Risk c 
Site 12 
Site 39 
Site 41 
Site 42 
Site 44 

REASONABLE MAXIMUM EXPOSURE”’ 

1 
9.45E-05 5.84l+06 l.l3E-05 7.61E-03 3.73E-03 l.l3E-02 2.55E-05 --- 

-- 5.93E-06 --- -_ -- I- - 5.31 E-05 
6.44E-04 8.11 E-05 7.73E-05 1.84E-03 1.62E-03 3.46G03 2.44E-05 8.19E-07 
1.44E-06 1.50E-06 9.02E-07 1.33E-03 5.72E-04 1.90E-03 4.86E-07 --- 

5.65E-06 5.73E-07 6.78E-07 8.33E-06 9.36E-06 1.77E-05 2.17E-07 -- 

/Hazard Indexf3) I 

CENTRAL TENDANCY EXPOSURE”’ 

I More detailed, site-specific tables and text are located in Sections 4, 5, 6 and 7 in this document. 
2 Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 
3 Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 
4 Estimated cancer and noncancer risks assume a Centrat Tendancy Exposure (CTE). 



1.1 PURPOSE OF REPORT 

1 .O INTRODUCTION 

This remedial investigation (RI) report for the Indian Head Division Naval Surface Warfare Center 

(IHDIV-NSWC), Indian Head, Maryland, was prepared by Tetra Tech NUS, Inc. (formerly Brown and Root 

Environmental) in response to Contract Task Order (CTO) 0245, under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN), Contract Number N62472-90-D-1298. The purpose of this RI report 

is to evaluate field data collected in October 1997, in addition to field data collected in 1992 in connection 

with previous field investigations, to determine the human health and environmental risks resulting from 

compounds determined to be present at Site 12 - Town Gut Landfill, Site 39/41 - Organics Plant/Scrap 

Yard, Site 42 - Olsen Road Landfill, and Site 44 - Soak Out Area. 

1.2 NSWC BACKGROUND 

The IHDIV-NSWC is located in northwestern Charles County, Maryland, approximately 25 miles 

southwest of Washington, DC. The IHDIV-NSWC is a military facility consisting of the main area on the 

Cornwallis Neck Peninsula and the Annex on Stump Neck. The main area is bounded by the Potomac 

River to the northwest, west, and south, Mattawoman Creek to the south and east,. and the town of Indian 

Head to the northeast (Figure l-l). Stump Neck Annex is located across Mattawoman Creek. The Stump 

Neck Annex is not contiguous with the main area, has a separate Environmental Protection Agency 

identification number, and is operated by a tenant. 

The primary mission of IHDIV-NSWC is as follows. 

. Provide services in energetics for all warfare centers through engineering, fleet and operational 

support, manufacturing technology, limited production, and industrial base support. 

l Provide research, development, testing, and evaluation of energetic materials, ordnance devices and 

components, and other related ordnance engineering standard;, including chemicals, propellants, and 

their propulsion systems, explosives, pyrotechnics, warheads, and simulators. 

l Provide support to all warfare centers, military departments, and the ordnance industry for special 

weapons, explosive safety, and ordnance environmental issues. 

l Execute other responsibilities assigned by the Commander of the Station. 
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1.3 HISTORICAL INVESTIGATIONS 

In June 1982, Naval Energy and Environment Support Activity (NEESA) conducted an Initial Assessment 

Study (IAS) (NEESA, 1983). The report evaluated the various sites at IHDIV-NSWC to determine if a 

potential threat to human health or the environment existed. The report identified five sites (Sites 5, 6, 8, 

12, and 25) as exhibiting a potential threat. A Naval Assessment and Control of Installation Pollutants 

(NACIP) Confirmation Study was conducted at three of these sites (Sites 5, 8, and 12) and published in 

September 1985 by CH2M Hill (CH2MH, 1985). Removal Actions were subsequently conducted at Sites 

5 and 8. Site 12 was described as being in need of further investigation. 

A supplemental preliminary assessment (PA) report was prepared by NEESA in January 1992 (NEESA, 

1992). The report evaluated an additional 17 sites (Sites 39 to 55). All but two sites (Sites 51 and 52) 

were recommended for further investigation. As a follow-up to the supplemental PA, a site inspection (SI) 

was conducted on Sites 39 through 50, 53, 54, and 55 in two phases. Phase I of the SI focused on Site 

42, Olsen Road Landfill. Phase II focused on the remainder of the sites. Based on the results of the SI, 

all the sites were recommended for further study. 

During the preparation of the project-specific work plan (B&R Environmental, 1997c) outlining the field 

work described in this document, the data from the SI report were entered into a database and compared 

to United States Environmental Protection Agency (EPA) Region III screening levels. The screening 

levels used for the comparison in the site-specific work plan consisted of risk-based concentrations 

(RBCs) and soil screening levels (SSLs) published by EPA Region III (EPA, 1996). In the site-specific 

work plan, Sites 12, 39, 41, and 42 were qualitatively determined to be potentially ecologically sensitive, 

and the data for those sites were additionally evaluated against the EPA Region III Biological Technical 

Assistance Group (BTAG) (EPA, 1995) screening levels for ecological risk evaluation. Table l-l shows 

the EPA Region III screening concentrations for all analytes analyzed for during the conduct of the site 

inspections. In the site-specific Sections 4, 5, 6, and 7, figures are included to show concentrations 

exceeding the Table l-l screening values for the contaminants identified in the samples collected during 

the historical sampling activities. 

Additional detail regarding analytical results for historical samples is in Sections 4, 5, 6, and 7 under site- 

specific discussions of the nature and extent of site contamination. The full set of historical data available 

to B&R Environmental is included in Appendix H. 

059802/P l-2 CT0 0245 



TABLE l-l 

USEPA REGION III SCREENING LEVELS(‘) 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 6 

PARAMETER 
RISK-BASED CONCENTRATIONS (RBCs) (2) BTAG SCREENING LEVELS 13) 

FRACTION SOIL INGESTION SEDIMENTS AQUATIC 

INDUSTRIAL SCREENING TAP WATER SCREENING 
FAUNA SCREENING LEVELS 

FRESHWATER FAUNA 

LEVEL LEVEL SCREENING LEVEL 

7000 UGlL I I 25 
15 UGlL 150 MGlKG 3c 

-.- ._.-,..- 1 -. , --.- I 10000 UGlL 1 

ALUMINUM M 1000000 MGlKG 3 i UG/L 

ANTIMONY M 820 MGlKG 1 UGIL 

ARSENIC M 3.8 MGlKG 0.045 UGlL R 9 MGIKG I R7d I M/l 

BARIUM M 140000 MGlKG 2600 UGlL 

BERYLLIUM M 1.3 MGlKG nnit3 III-~/I -.-.- --,- I 5 R llG/L -.- - 
CADMIUM M 1000 MGlKG 18 UGlL 1.2 MGlKG 0.53 IJ- G/L - 

CALClUh rl I M I 
CHROMII-... ml M 10000 MGIKG 180 
COBALT M 120000 MGlKG 2201 

UGlL 260 MGIKG 
0 UGlL 35000 UGlL 

COPPER M 82000 MGlKG l!m D UGlL - -.- 34 MGlKG I 6.5 UGlL 

CYANIDE M 41000 MGlKG 730 UGIL I 5.2 UGlL 

IRON M 610000 MGlKG 11000 UG/L I 320 UGlL 

LEAD M 2000 MGlKG 15 UGlL 46.7 MGIKG I 3.2 UGlL 

MAGNESIUM M I 
MANGANESE M 47000 MGlKG 840 UG/I ,- I 

I 
I 

hvinn I it211 . *-“” ..-,- 

MERCURY M 610 MGlKG 11 UG,- IL I 0.15 MGlKG I 0.012 UGIL _.- .- --.- 

NICKEL M 41000 MG/KG 730 UGlL 

POTASSIUM M 
SELENIUM M 10000 MGlKG 180 UG/I 

I- 
I 6 I lC/l 

” .,-I- 
I 

SILVER M 10000 MGlKG 180 _ --IL UG, 1 MGlKG 0.0001 UGlL I 

SODIUM M 

THALLIUM M 160 MGlKG 2.! Q UGIL 40 UG/L 

VANADIUM M 14000 MGlKG 261 D UGlL I I 10000 UGlL 

ZINC M 610000 MGlKG 11ooc 3 UGIL --.- 150 MGIKG .-- ._.-...- 110 UGlL .._ --.- 

1 ,I-DIMETHYLHYDRAZINE - OS 2.2 MGlKG 0.26 UGlL 

1,2,4-TRICHLOROBENZENE OS 20000000 UGlKG 190 UGlL 

1,2-DICHLOROBENZENE OS 180000000 UGlKG 270 UGlL 35 UGlKG 763 UGIL 

I ,3,5-TRINITROBENZENE OS 100000 UGlKG 1.8 UGlL 

1.3-DICHLOROBENZENE OS 

20.9 MGlKG I 160 UGlL 
I 

UGlKG 540 UGlL 763 UGIL 
UGlKG 3.7 UG/L 
UGlKG 0.44 UGIL 110 UGIKG 763 UGlL 

I;;-DINITROBENZENE I OS 

II .4-DICHLOROBENZENI 
2;2-OXYBIS(l-CHLOROI 
2,4,5-TRICHLOROPHEN 
2,4,6-TRICHLOROPHENOL 
2.4-DICHLOROPHENOL 

E 
‘ROPANE) 
OL - 

1 OS 1 520000 UG.. .- 
I OS I 6100000 UGlKG 

-- 
OS 
OS 

OS UGlKG 3700 UGlL 63 UGIL 

/KG 6.1 UGlL 970 UGIL 

110 UGlL 365 UGlL 



TABLE l-l 

USEPA REGION Ill SCREENING LEVELS(‘) 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 6 

PARAMETER 

USEPA REGION III 
RISK-BASED CONCENTRATIONS (RBCs) (a BTAG SCREENING LEVELS (* 

FRACTION SOIL INGESTION SEDIMENTS AQUATIC 

INDUSTRIAL SCREENING TAP WATER SCREENING 
FAUNA SCREENING LEVELS 

FRESHWATER FAUNA 
LEVEL LEVEL SCREENING LEVEL 

2,CDIMETHYLPHENOL OS 41000000 UG/KG 730 UG/L 29 UGlKG 2120 UG/L 
2,CDINITROPHENOL OS 4100000 UG/KG 73 UG/L 
2,6DINITROTOLUENE OS 4100000 UG/KG 73 UG/L 230 UG/L 
2,6-DINITROTOLUENE OS 2000000 UG/KG 37 UG/L 
2-CHLORONAPHTHALENE OS 160000000 UG/KG 2900 UG/L 620 UG/L 
2-CHLOROPHENOL OS 10000000 UG/KG 180 UG/L 970 UG/L 
P-METHYLNAPHTHALENE OS 70 UG/KG 
PMETHYLPHENOL OS 100000000 UG/KG 1800 UGlL‘ 63 UG/KG 
2-NITROANILINE OS 120000 UG/KG 2.2 UG/L I 
2-NITROPHENOL OS 
3,3-DICHLOROBENZIDINE OS 13000 UG/KG 0.15 UG/L 
3-NITROANILINE OS 6100000 UG/KG 110 UG/L 
4,6-DINITRO-2-METHYLPHENOL OS 
4-BROMOPHENYL PHENYL ETHER OS 120000000 UG/KG 2100 UG/L 
4-CHLORO-3-METHYLPHENOL OS 
4-CHLOROANILINE OS 8200000 UG/KG 150 UG/L 
4-CHLOROPHENYL PHENYL ETHER OS 
4-METHYLPHENOL OS 10000000 UG/KG 180 UG/L 670 UG/KG 
4-NITROANILINE OS 6100000 UGlKG 110 UG/L 
4-NITROPHENOL OS 130000000 UG/KG 2300 UG/L 150 UG/L 
ACENAPHTHENE OS 120000000 UG/KG 2200 UG/L 16 UG/KG 520 UG/L 
ACENAPHTHYLENE OS 44 UG/KG 
ANTHRACENE OS 610000000 UG/KG 11000 UG/L 85.3 UG/KG 0.1 UG/L 
BENZO(A)ANTHRACENE OS 7800 UG/KG 0.092 UG/L 261 UG/KG 
BENZO(A)PYRENE OS 780 UG/KG 0.0092 UG/L 430 UG/KG 
BENZO(B)FLUORANTHENE OS 7800 UG/KG 0.092 UG/L 3200 UG/KG 
BENZO(G,H,I)PERYLENE OS 670 UG/KG 
BENZO(K)FLUORANTHENE OS 78000 UG/KG 0.92 UG/L 
BlS(P-CHLOROETHOXY)METHANE OS 11000 UG/L 
BlS(2-CHLOROETHYL)ETHER OS 5200 UG/KG 0.0092 UG/L 
BlS(2-ETHYLHEXYL)PHTHALATE OS 410000 UG/KG 4.8 UG/L 1300 UGIKG 30 UG/L 
BUTYL BENZYL PHTHALATE OS 410000000 UG/KG 7300 UGIL 63 UG/KG 3 UGIL 
CARBAZOLE OS 290000 UGlKG 3.4 UG/L 
CHRYSENE OS 780000 UG/KG 9.2 UGIL 384 UG/KG 
DI-N-BUT/L PHTHAlATE OS 200000000 UG/KG 3700 UG/L 6200 UG/KG 0.3 UG/L 



TABLE l-l 

USEPA REGION III SCREENING LEVELS”’ 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 3 OF 6 

USEPA REGION Ill 
RISK-BASED CONCENTRATIONS (RBCs) (*I BTAG SCREENING LEVELS ‘3) 

PARAMETER FRACTION SOIL INGESTION SEDIMENTS AQUATIC 

INDUSTRIAL SCREENING TAP WATER SCREENING FRESHWATER FAUNA 
LEVEL LEVEL FAUNA SCREENING LEVELS 

t DI-N-OCTYL PHTHALATE 

SCREENING LEVEL 

OS 41000000 UGlKG 730 UGlL 1480 UGIKG n 3 llG/l .-- --...- I -.- 

63.4 UG/KG I 
I 150 UGlL I 540 IJGIKG - .- --...- 

I 
I 

200 UGlKG I 3 UGlL 

DlBENZO(A,H)ANTHRACENE OS 780 UGlKG I 0.0092 UGlL 
DIBENZOFURAN OS 8200000 UG/KG .-_ -_.- 
DIETHYL PHTHALATF ,.- 

ns 
-- 1 nnOOOOOO0 UGlKG .“” 29000 UGlL 

DIMETHYL PHTHAL ATE I OS I 100 - - 0000000 UG/KG 37oooc _ _. _ I 
FLUORANTHENE 82000000 UGlKG 1500 UGIL I 

15oc --.- 

I UGlL I 71 lJG/KG I 3 IJGII I 

t Hl=XACHI ORORFN7FNF I ns I 
3 LJGlL I 19 IJGlKG I Am llG/l I I 

I ..-,- .-. .--. .---..--..- 
HEXACHLOROBUTADIENE 
HEXA 
HE: 
INC 
ISOPHOkNE ’ 

._ iHLOROCYCLOPENTADIENE 
I 0.14 UGIL 11 UGlKG 9.3 UGlL 

OS 14000000 UGlKG 0.15 UGlL 5.2 UGlL 
XACHLOROETHANE OS 410000 UGlKG 0.75 UGIL 540 UGlL 
)ENO(1.2.3-CD)PYRENE OS 7800 UGlKG 0.092 UGlL 600 UGlKG 

IGlKG 71 LJGIL I i 7nnn I ICII 

-- .,.,“” --...2 I 0.0066 UGlL 
I OS I 73000 UGlKG 

I OS I 6000000 u 

. . --...- 
I 

600 UGlKG I 3980 
--.- 
UGlL 

I 

.- --...- 4 .-- --,- 

22 UGlKG ! 3.68 UGlL I 

,V,“, I n”a”-YI-I”-l-T\“r- T LMI”III”E OL” ““In” 0.0096 UGlL 

N-NITROSODIPHENYLAMINE ;;: 1200000 UGlKG 14 UGIL 28 UGlKG 5850 UG/L 
NAPHTHALENE OS 82000000 UGlKG 1500 UGlL 160 UG/KG 100 UG/L 
NITROBENZENE OS 1000000 UGlKG 3.4 UGlL 27000 UGlL 
PENTACHLOROPHENOL OS 48000 UGlKG 0.56 UGlL 360 UGIKG 13 UGIL 
PHENANTHRENE OS 240 UGlKG 6.3 UGlL 
PHENOL OS 1000000000 UGlKG 22000 UGlL 420 UGlKG 79 UGlL 
PYRENE OS 61000000 UGlKG 1100 UGlL 665 UGlKG 
1 .I .I-TRICHLOROETHANE ov 72000000 UC/KG 790 UGlL 

-. 1;1;2,2-TETRACHLOROETHANE I ov I I 
0; 

I 29000 lJG/KG - ---- -- ..-- I I 0.052 UGlL 
1 ,I ,2-TRICHLOROETHANE I I 100000 UGlKG I 0.19 UGlL 

1 ,I-DICHLOROETH. __ _- ANE I ov I I 
0; 

I 700000000 LJGlKG - -------- -- ..- I 810 UGlL 160000 UGlL 
1 .I-DICHLOROETHENE I I 9500 UGlKG I 0.044 UGlL 11600 UGlL 

II'I-DIETH~XYETHANE (A~ETAL) .,. -.-...- --.-.... 
tl .P-DICHLOROETH 

. ov 
ANE 

1;2-DICHLOROETHENE (TOTAL) 

ov 63000 UGlKG 0.12 UG/L 

ov 18000000 UG/KG 55 UGlL 20000 11600 UGlL UGlL 
1 .ZDICHLOROPROPANE ov 84000 UGlKG 0.16 UG/L 

'2-BUTAIJOiJE ov 1000006000 UGiKG ' 1900 uG/L 3220000 UG/L ~~_ 
P-HEXANONE ov 428000 UGlL 
4-METHYL-P-PENTANONE ov 160000000 UGlKG 2900 UGlL 460000 UGlL 
ACETONE ov 200000000 UGlKG 3700 UGlL 9000000 UGlL 
BENZENE ov 200000 UGlKG 0.36 UGlL 5300 UGlL 



TABLE l-l 

USEPA REGION Ill SCREENING LEVELS”) 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 4 OF 6 

r PARAMETER 

I USEPA REGION Ill 

I 

RISK-RASFD CCINCFN . ..-.- -. .--- --..--._ TRATIONS (RBCs) ‘*’ I BTAG SCREENING LEVELS (3’ 
FRACTION SOIL INGESTION 1 SEDIMENTS ! AQUATIC 

INDUSTRIAL SCREENING TAP WATER SCREENING 
FAUNA SCREENING LEVELS 

FRESHWATER FAUNA 
LEVEL LEVEL SCREENING LEVEL 

RROMnlXCHLOROMETHANE ov 92000 LJGIKG 0 17 LJGIL 11000 UGlL _.._._. --.-..--..-._.- . . . . ..- 

t BROMOFORM 
I I 

I ov I 
----- --...- I -... --.- I 

720000 UGlKG I 2.4 UGlL I I 
t RRCIMOMFTHANE I ov I 2900000 LJGIKG I 8 7 LJGIL I I 

t 
- 

CARBON _. ._._._._. DISULFIDE -. . . . .- I I 0; 1 I 200000000 - ------ UGlKG --...- I 

CARBON TETRACHLORIDE 
1000 -.. UG/L --.- , I I I 2 UGlL 

ov 44000 LJGIKG .--- --...- I I 0 16 LJG/l- -..- --.- I I I I 35200 UGlL 
CHLOROBENZENE ov 41ooc 1000 UGlKG I 39 UGlL I I 50 UGlL 
Cl4 ORflFTHAhJE -. .--..--..- . . ov 820(JOOOOO IJGIKG _----- --...- I 8600 IJGIL ---- --.- I I 

CHLOROFORM ov ! 140000 UGlKG 0.15 UGlL 1240 UGlL 
CHLOROMFTHANF I nv I 440000 UGlKG 1.4 UGIL 
CIS-1.3-Dll to00 UGlKG 0.077 UGlL 

3 13 UGIL 11000 UGlL 

.- . . . . . . _- ._ 
-.- ,~ CHLOROPROPENE 0; 3: 
DIBROMOCHLOROMETHANE ov 68000 UGlKG I 

DIMETHOXYMETHANE (FORMAL) ov 
FTHYI RFN7FNF nv 7OOnOOOOO .LJG/KG 1300 lJG/L I 10 LJGIKG I 32000 LJ 

METHYLENE CHLORIDE ov 
Sl-YRENE ov 
TETRACHLOROETHENE ov 
TOLUENE ov 
TRANS-1,3-DICHLOROPROPENE ov 
TRICHLOROETHENE ov 
VINYL CHLORIDE ov 
XYLENES, TOTAL ov 
4,4-DOD PEST 
4,4-DDE PEST 
4,4-DDT PEST 
ALDRIN PEST 
ALPHA-BHC PEST 
AI DUAAY-il nRnANF PFST 

760000 UGlKG 4.1 UGlL 11000 UGlL 
410000000 UGlKG 1600 UGlL 

110000 UGlKG 1.1 UG/L 57 UGlKG 840 UGlL 
410000000 UGlKG 750 UGlL 17000 UGlL 

33000 UGlKG 0.077 UGlL 
520000 UGlKG 1.6 UGlL 21900 UGlL 

3000 UGlKG 0.019 UGlL 11600 UGlL 
1000000000 UGlKG 12000 UGlL 40 UGlKG 13000 UG/L 

24000 UGlKG 0.28 UGlL 16 UGlKG 0.6 UGlL 
17000 UGlKG 0.2 UGlL 2.2 UGlKG 1050 UGlL 
17000 UGlKG 0.2 UGlL 1.58 UGlKG 0.001 UGlL 

340 UGlKG 0.004 UGlL 3 UG/L 
910 UGlKG 0.011 UGlL 

AAfMl I IGIKG n n57 I I~,/I 

I ---. 

I PFST 1 7Ai-I I IGlKG I n nnR7 I if211 I 77 7 I C/KC I 0 Old lJG/l I 

1 PEST 1 740 UGlKG I 0.0 
I PEST I 740 UGlKG 0.0 

tARflCl m-1 7m i PEST I 740 UGIKG I 00 



TABLE l-l 

PARAMETER 

DELTA-BHC 
DIELDRIN 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDOSULFAN-I 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

AROCLOR-1221 
AROCLOR-I 232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
FNDOSULFAN-I 

ENDRIN 
FNDRIN ALDEHYDE 

USEPA REGION Ill SCREENING LEVELS(‘) 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 5 OF 6 

INDUSTRIAL SCREENING TAP WATER SCREENING FRESHWATER FAUNA 

PESTlPCB 
PEST/PCB 
PESTlPCB 
PEST/PCB 
PEST/PCB 

12000000 UGlKG 220 UGlL 

12000000 UGlKG 220 UGlL 
610000 UGlKG 11 UGIL 
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USEPA REGION Ill SCREENING LEVELS”’ 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 
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[TPH 

USEPA REGION Ill 
RISK-BASED CONCENTRATIONS (RBCs) ‘*I I BTAG SCREENING LEVELS ‘3) 

\ I 

FRACTION SOIL INGESTION SEDIMENTS AQUATIC 

INDUSTRIAL SCREENING TAP WATER SCREENING 
FAUNA SCREENING LEVELS 

FRESHWATER FAUNA 
LEVEL LEVEL SCREENING LEVEL 

I II-L.D 

PEST/PCB 4400 UG/KG 0.052 UGlL 0.08 
PESTIPCB 4400 UGlKG 0.052 UGlL 
PESTIPCB 1300 UGlKG 0.0023 UG/L 
PESTIPCB 630 UGlKG 0.0012 UG/L 
PESTIPCB 10000000 UGlKG 180 UGlL 
PESTIPCB 5200 UGlKG 0.061 UGlL 

EXP 0 MG/KG 0 
EXP 190 MG/KG 2.2 UGlL 0 
EXP 20000 MGlKG 61 UGlL 0 
EXP 20000 MGlKG 61 UGlL 0 
EXP 20000. MGlKG 61 UGlL 0 
EXP 100000 MGlKG 1800 UGlL 0 
EXP 0 
EXP 0 
EXP 200000 MGlKG 3700 UGlL 0 
EXP 0 
EXP 52 MGIKG 0.61 UGlL 0 
EXP 0 
TPH 1 I I I I 

(I) Source: Site Specific Work Plan (B&R Environmental, 1997c) 
(2) USEPA Region Ill, 1996; January-June, Communication from Roy L. Smith to RBC Table Mailing List. 
(3) USEPA Region Ill, Revised Region Ill BTAG Screening Levels, 819195; Communiction from Robert S. Davis (3HW13). 
ug/L - microgram/Liter 
uglkg - microgram/kilogram 
OV - organic volatile compound 
OS - organic semivolatile compound 
PEST/PCB - PesticidelPCB 
EXP - Explosive 
TPH - Total Petroleum Hydrocarbon 



VICINITY MAP 
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:AD: 7129cm29dwa &i/26/96 TAD 

MATTAWOMAN 

LEGEND: 

S!iE NUMBER SI’E NAME 

1 Thorium Spill 

2 Ware Crank Case Oil Applied tc Tcrrence 2:ood 
MATTAWOMAN CREEK 

3 Nitroglycerin Explosion, Ni!rotion Buiiding Area 

4 Lloyd Road Oil Spill Sites 

5 X-Roy Building 731 

6 Building 1349, Hypo Spill 

7 Boilding 682, HMX Spill APPROXIMATE SWMU LCCATiON 

8 Building 766; Mercury Deposits 13 Catch Eosins at Chip Collection Houses 30-38 Stumo Neck Annex (SEE FIGURE 3-2) 49 Chemical Disocsal Area 

9 Pst:erscn Avenue, Oil Spill 20 50 
~ IXTERMITTENT STREAM 

10 S;n!te-base ?ropellont Groins Spill 
Single-base Powder Facilities Organics Plant Outfall Suilding i8.3. Crawl Sonce 
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2.0 FIELD INVESTIGATION ACTIVITIES 

2.1 FIELD INVESTIGATION 

RI field activities were conducted between August 1997 and November 1997 at the following sites: 

l Site 12 - Town Gut Landfill 

l Site 39/41 - Organics Plant/Scrap Yard 

l Site 42 - Olsen Road Landfill 

l Site 44 - Soak Out Area 

Unless otherwise noted, all field activities were performed in accordance with the Master Plans (B&R 

Environmental, 1997b) for Rls at the facility and the project-specific RI work plan (B&R Environmental, 

1997c). A fixed-base laboratory (GP Environmental Laboratory) was used for all environmental sample 

analyses. Quarterly groundwater sampling is ongoing at Sites 41 and 42. The RI field work included the 

following tasks: 

.‘“i. . 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Mobilization/demobilization. 

Magnetometer survey. 

Surface water and sediment sampling at 20 locations. 

Surface soil sampling at 21 locations. 

Installation of seven monitoring wells. 

Groundwater sampling at 18 wells. 

One round of synoptic groundwater level measurements at each site. 

Site topographic survey and vertical and horizontal survey of all monitoring wells, soil borings, 

reference grids, and surface water/sediment sample locations 

Sampling and disposal of investigation-derived waste (IDW). 

Quality control sampling. 

2.1.1 Mobilization/Demobilization 

TtNUS prepared specifications and procured subcontractors for the drilling, land surveying, and laboratory 

analyses prior to the mobilization activities. All field team members reviewed the work plans prior to the 

field activities. 
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The field operations leader (FOL) coordinated the mobilization activities and secured the equipment 

required to conduct the field investigation. All field equipment was shipped from the TtNUS Pittsburgh, 

Pennsylvania warehouse, trucked from the TtNUS Philadelphia, Pennsylvania warehouse by TtNUS 

personnel, or shipped directly from the vendor(s) providing the equipment. After the field activities were 

completed, the FOL and crew demobilized by cleaning the field office (an abandoned rail car located near 

Building D-327) and shipping equipment back to the warehouses. 

2.1.2 Magnetometer Survey 

A magnetometer survey was completed at Site 12 during the field investigation to identify the extent of the 

landfill. A reference grid was established using a tape measure and Brunton compass. A Geometries 858 

magnetometer with the gradiometer attachment was used to perform the survey. A Geometries 856 

magnetometer was used as a base station located approximately 200 feet west of the grid. The base 

station was set to record continuously during the grid survey to establish background changes in the 

earth’s magnetic field. The Geometries 858 was used as a magnetometer/gradiometer data logger 

recording the magnetic field gradient, in units of nanoTeslas per meter, of the earth at the point of 

measurement at regular programmed intervals. The survey was carried out in a bi-directional and 

continuous mode, collecting approximately 2,100 data points. The operator traversed the grid lines with 

the data logger while it recorded continuously, and the operator marked the data electronically by 

depressing a switch at each of the grid points. Recording was stopped at the end of the grid line in order 

to move to the adjacent parallel grid line to begin and continue recording. Data processing and the 

generation of a map showing the high resolution vertical magnetic gradient results were performed in the 

Pittsburgh office. A detailed explanation and results of the magnetometer survey are provided in 

Appendix N. 

2.1.3 Surface Water and Se’diment Sampling 

A total of 16 surface water and 20 sediment samples were collected at three sites, Site 12, Site 39/41, and 

Site 42. 

At Sites 12 and 42, surface water and sediment samples were collected at successive locations 

progressing in a down-stream-to-up-stream manner. At Site 39141, the sediments were collected in the 

same manner, then the sampling sites were revisited to collect the surface water samples. 

The surface water samples were collected using a direct fill method by submerging the sample container 

into the water. 
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Sediment samples from Sites 12 and 42 were collected from a depth of 0 to 6 inches below the surface 

using a stainless steel trowel or stainless steel hand auger, then a bowl and trowel. Sediment samples 

from Site 39/41 were collected using a stainless steel hand auger, then a stainless steel trowel and bowl. 

Whenever VOCs were to be collected, the VOC container was filled first, followed by the remaining 

containers necessary to complete the set of planned analyses. 

Surface water and sediment sample log sheets were generated for each collected sample. The sheets 

provide a record of the applicable sampling conditions, including sample identification, water depth, date, 

time, and analyses requested from the fixed-base laboratory. The log sheets also show sample data such 

as pH, conductivity, water temperature, dissolved oxygen, turbidity, and salinity. The sample log sheets 

are supplied in Appendix A. 

2.1.4 Surface Soil Sampling 

A total of 21 surface soil samples were collected to characterize the sueace soils at Site 12, Site 39/41, Site 

42, and Site 44. The samples were collected using a stainless-steel trowel at a depth of 0 to 6 inches below 

ground surface (bgs). A soil sample log sheet was generated for each sample. The sample log sheets are 

supplied .in Appendix A. 

2.1.5 Subsurface Soil Sampling 

Subsurface soil samples were collected at Site 12 and Site 42 during monitoring well installation to provide 

lithologic characterization of site subsurface soils around the wells. No subsurface soil samples were 

submitted for chemical analysis. The samples were collected using direct-push large-core sampling tools or 

split-spoon samplers. When direct-push large-core sampling tools were used, samples were collected 

continuously to the total depth of the hole. Split-spoon samples were collected continuously during the 

hollow-stem auger drilling to the water table and at 5foot intetvals beyond the water table to the bottom of 

the boring. A complete log of each boring was maintained in accordance with Master Field Sampling Plan 

(FSP) (B&R Environmental, 199713). The boring log sheets are supplied in Appendix C. 

2.1.6 Monitoring Well Construction 

Seven groundwater monitoring wells were installed during the RI field activities. One well was installed at 

Site 42 and six wells were installed at Site 12. The wells were installed by a Maryland-licensed well driller 

(Hardin-Huber, Incorporated) using hollow-stem auger drilling techniques or direct-push techniques. 
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The well installed at Site 42 using hollow-stem auger drilling techniques was constructed with 2-inch inside- 

diameter (ID), National Sanitation Foundation (NSF) approved Schedule 40, flush-joint, polyvinyl chloride 

(PVC) riser pipe and 2-inch ID factory-slotted (O.Ol-inch slot size) PVC well screen, 10 feet long. The top of 

the screened interval was positioned at or approximately 1 to 3 feet above the encountered water-bearing’ 

zone. The well materials were installed through the augers. A silica sand pack (Nos. lo-to 20 U.S. Standard 

Sieve size) was installed into the boring annulus around the well screen as the augers were withdrawn from 

the boring. The sand pack was installed from the bottom of the hole to a level of approximately 2 feet above 

the top of the well screen: A bentonite pellet seal, approximately 2 feet thick, was installed above the sand 

pack and hydrated with approximately I5 gallons of potable water. The remainder of the annulus of the 

boring (from the seal to the ground surface) was then backfilled with a cement and bentonite grout installed 

using a tremie pipe. The depths of the tops of all backfill materials were constantly monitored during the well 

installation process by means of a weighted, stainless-steel or fiberglass tape. 

Site 12 wells were installed using direct-push techniques and were constructed with Geoprobe@ pre-packed 

well screens. The pre-packed well screens are manufactured using 1.5-inch outside diameter (OD) 

stainless-steel wire-wound 0.004 slot size outer screen containing the filter medium (sand pack), which is 

surrounding a l-inch OD PVC factory slotted inner screen. The wells were installed into a hole with a 

nominal 2 inch diameter made by a direct-push large-core sampling tool. The wells were constructed in the 

following manner: After the hole was completed to approximately 4 to 5 feet below the water table, the pre- 

packed screen (6 feet long) was attached to l-inch OD PVC riser pipe and lowered into the hole to the 

desired depth. The saturated formation material generally collapsed around the screen. The remaining 

annular space around the screen was filled with a No. 1 silica sand to at least 0.5 feet above the top of the 

screen. Above the sand, a bentonite seal at least 0.5 feet thick was installed and hydrated with 

approximately 2 gallons of potable water. 

A 6-inch-diameter protective steel casing equipped with a locking steel cap was installed around each well. 

A concrete apron measuring 3 feet by 3 feet by 0.5 foot was centered around the base of each well casing. 

The locks supplied for each well were keyed alike. 

A monitoring well construction diagram and a state well completion form were completed for each well that 

was installed. Copies of the monitoring well construction forms are provided in Appendix D. State well 

completion forms are provided in Appendix G. 
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-._ 2.1.6.1 Well Development 

The 2-inch monitoring well was developed using a stainless-steel bailer after installation to remove lines from 

around the well screen. The water quality parameters temperature, pH, specific conductance, anld turbidity 

were measured during development. The well was considered developed when these readings became 

stable and the purge ‘water became visibly clear. The well was initially surged without removing water from 

the well by raising and lowering the bailer within the water column for approximately 5 to 10 minutes. The 

water, with the fines, was then removed using the bailer. This process was repeated several times. The well 

was often purged dry because of the low permeability of the screened formation. Well developmlent could 

not achieve visibly clear well water because of the amount of fines present in the formation and because the 

slow recharge rate of the well prevented continuous flushing of the well. All information collected dluring well 

development was recorded on a development data sheet and is provided in Appendix E. 

The well points installed using direct-push techniques were developed at a low pumping rate using a 

peristaltic pump just prior to purging. The wells were pumped until the water was visibly clear, then the 

purging process was started to sample the well. 

2.1.6.2 Well Abandonment 

As described earlier, the remedial investigations for Site 12 included the installation of six mionitoring 

wells. Installation of those wells was preceded by the installation and abandonment of six temporary 

wells. The temporary wells were installed using the direct push technique for the purpose of sampling 

groundwater, but the wells were deemed to be too distant from the edge of the pond adjacent to Site 12. 

The temporary wells were not sampled, and were abandoned (Maryland well abandonment reports are 

included in Appendix G). The six monitoring wells described earlier were installed at locations determined 

to be more appropriate. The Site 12 groundwater data included in this document resulted from samples 

collected from the monitoring wells. 

2.1.7 Groundwater Sampling 

Groundwater samples were collected from seven newly installed monitoring wells and 11 existing monitoring 

wells to determine if the suspected site activities affected the groundwater. Groundwater samples were 

collected from monitoring wells in accordance with the low-flow sampling procedures detailed in the 

station Standard Operating Procedures (SOPS) (NSWC, 1996). The purging and sampling apparatus used 

for collecting groundwater samples consisted of a length of Teflon tubing that was connected to a 

peristaltic pump. Silicon tubing was threaded through the pump and a section of Teflon tubing was used 

for discharge. Measurements of depth’ to water, purge rate, pH, specific conductivity, temperature, 
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salinity, and turbidity of the groundwater were performed at 5-minute intervals during the purging process. 

Groundwater sample collection was not initiated until at least one saturated screen length well volume 

was removed and stabilization of the groundwater parameters was observed. Stabilization was defined 

as iO.l pH units, ilO% for specific conductance, kO.l”C for temperature, and ~10 nephelometric turbidity 

units (NTU) for turbidity. 

After the well was purged, the sample containers were filled directly from the discharge tube. The volatile 

organic analysis (VOA) containers were filled last in the following manner, the l/4-inch tubing was 

pinched at the inlet side of the peristaltic pump and withdrawn from the well and allowed .to drain by 

gravity into the sample container. 

A groundwater sample log sheet and a low-flow purge data sheet were generated for every sample 

collected. These sheets provide records of the purging and sampling conditions including sample 

identification, well depth, static water level, amount of water purged, date, time, analyses requested from 

the fixed-base laboratory, purge and sample data, pH, conductivity, water temperature, turbidity, 

drawdown and flow rate. The sample log sheets and low flow purge data sheets are supplied in 

Appendix A. 

2.1.8 Water-Level Measurements 

One complete round of water-level measurements was collected from the monitoring wells at Sites 12, 39/41, 

42, and 44 on January 30, 1998. These synoptic groundwater level measurements were performed to 

determine groundwater flow patterns at each site. Measurements were taken with an electronic water-level 

indicator (M-scope) using the top of the well riser pipe as the reference point for determining depths to water. 

Groundwater-level measurements were recorded on a groundwater-level measurement form to the nearest 

0.01 foot. The groundwater level data are provided in Appendix F. 

2.1.9 Surveying 

Monitoring well locations, 10 points of the magnetometer reference grid, soil sampling locations, sediment 

sampling locations, and surface water sampling locations were surveyed by the firm of Murphy, Hobson, and 

Sacks. Existing base control points within IHDIV-NSWC were used as reference points. The horizontal 

locations of all points were surveyed to the +O.l foot. Vertical elevations were referenced to the North 

American Geodetic Vertical Datum (NGVD) 1929, and horizontal positioning is referenced to 1983 North 

America Datum. The top of PVC riser pipe, top of protective casing, and ground surface elevation were 

surveyed to the rtO.01 foot at the monitoring well locations. Survey data are included in Appendix I. 
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2.1.10 Investigation Derived Waste Handling 

Drill cuttings, purge water, and development water were collected and containerized in Department of 

Transportation (DOT) approved (Specification 17C) 55-gallon drums at the site and marshaled near Building 

311. All drums were sealed and labeled with drum contents, site number, boring/well number, date and the 

statement, “Investigative Derived Waste.” _ 

Plastic-lined decontamination pads were constructed and used to collect the water from the steam cleaning 

of the drilling equipment at the drilling location. The water was pumped out of the lined pad into 55gallon 

drum. 

Two 55-gallon drums of investigation-derived waste (IDW) were generated during the RI activities. One 

sample was collected from each drum for full toxicity characteristic leaching procedure (TCLP) analysis, 

ignitability, corrosivity, and reactivity. The drums were removed on January 29, 1998 from the station for 

proper offsite disposal by Laidlaw Environmental Services. 

2.1.11 Equipment Decontamination 

Equipment was decontaminated in accordance with the procedures described in the Master Plans (B&R 

Environmental, 1997b). 

2.1.12 Sample Custody and Handling 

Sample custody was maintained and documented at all times. Sample chain-of-custody was maintained in 

accordance with the Station SOPS. The completed chain-of-custody records generated during the field 

investigation are provided in Appendix B. All sample-handling procedures were conducted as described in 

the Master Plans (B&R Environmental, 1997b). After the samples were collected, they were placed on ice 

in a cooler and relinquished to a carrier at the front gate for transport to the fixed-base analytical 

laboratory. The sample identification scheme provided in the Station SOPS was used for sample tracking. 

2.1.13 Quality Control Samples 

In addition to regular calibration of field equipment and appropriate documentation, quality control (QC) 

samples were generated during environmental sampling activities. The QC samples included field 

duplicates, matrix spike/matrix spike duplicates (MSIMSD), equipment rinsates, field blanks, and trip 
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blanks and were collected at a rate described in the Master Plans (B&R Environmental, 1997b). The 

duplicate and the MSlMSD sample locations were documented on the environmental sample log sheet. 

2.2 BACKGROUND INVESTIGATION 

A basewide Background Investigation (BI) was conducted at IHDIV-NSWC between June 18, 1997 and 

September 17, 1997 (B&R Environmental, 1997a). The purpose of this BI was to establish a basewide 

background database for the Station that would be used as a tool to evaluate analytical results for soil and 

groundwater samples collected during future Station investigations. In particular, the data contained in 

the BI would be used to determine whether environmental samples collected at the Station contain 

contaminants at concentrations that exceed naturally occurring background concentrations. 

Table 2-l summarizes the data sources and subcategories used to develop the BI. As part of the BI field 

effort, five new monitoring wells were installed and sampled, 10 soil borings were installed and sampled, 

and 10 freshwater sediments were sampled. These samples were analyzed for pesticides/polychlorinated 

biphenyls (PCBs), metals, and some miscellaneous inorganic and geotechnical parameters. This BI data 

set was supplemented with data from existing wells and borings installed for a previous verification 

investigation (VI), CT0 222 (B&R Environmental, 1996) and the then ongoing 1997 RCRA facility 

investigation/verification investigation (RFINI) for six sites at Stump Neck Annex. These supplemental 

samples (collected from five monitoring wells and four soil borings) were analyzed for semivolatile organic 

compounds (SVOCs), volatile organic compounds (VOCs); and energetics, in addition to metals and 

miscellaneous inorganics, as specified in the planning documents for their respective investigations. 

Because these additional organics data were available, they were added to the data set. A literature 

search was also conducted to determine whether any environmental data in the literature could be used to 

supplement data collected at the Station. This search yielded minimal data for sediments and biota only. 

The literature data was used only for qualitative comparison with onsite data. 

The following conclusions were developed from the analysis of the data generated during the BI: 

There are sufficient numbers of samples to characterize background groundwater, freshwater sediment, 

surface soil, and subsurface soil. The goal of attaining a minimum of 10 samples for future statistical 

analysis was achieved for soils and freshwater sediments. This goal was not achieved for groundwater 

because of the influence of turbidity on some of the unfiltered groundwater samples. However, the 

sample count should be sufficient to yield reliable statistical comparisons and summaries for each 

medium type sampled during the Bl, including groundwater. 
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The data collected are of sufficient quality to be used for purposes of background comparisons in risk 

assessments, Rls, RFls, and other environmental investigations conducted at the Station. Five 

monitoring wells, 10 soil borings, and 10 freshwater sediment samples were installed and sampled 

expressly for the purpose of the Bl. Every effort was taken to ensure that the samples were collected 

from pristine, undisturbed areas not influenced by SWMUs or AOCs. Existing samples, which were 

added to supplement the background data set, were carefully screened. All sample data in the 

background data set have been validated in accordance with EPA Region III guidelines (EPA, 1993, and 

EPA, 1994). 

Samples were evenly distributed across both the Indian Head and Stump Neck Annex peninsulas of the 

facility. Since there was no bias regarding sample distribution, the background database is valid for future 

comparisons to suspected SWMUs or AOCs anywhere on the Station. 

Organics detections were infrequent and insignificant for all media types when analyses were available. 

Specifically, the inorganic profile of the background samples was not impacted by the presence of low- 

level organic constituents. At the request of the Navy, organics analyses for volatiles, semivolatiles, and 

energetics were not performed on samples collected specifically for the BI. However, samples collected 

for the CT0 222 VI in 1995 (B&R Environmental, 1996) and the ongoing 1997 RFINI at the Stump Neck 

Annex, which were added to the background data set, were analyzed for these parameters in accordance 

with the statements of work for these projects, and the data were included in the background database. 

There is evidence that turbidity is impacting the inorganic profile of some of the unfiltered background 

groundwater samples. Data sets for the unfiltered groundwater samples were evaluated with “turbid” 

samples included in the data set and with the turbid samples removed from the data set. Generally, 

results for the unfiltered samples with the “turbid” samples removed from the data set were significantly 

lower and similar to results reported for the filtered groundwater samples. The “turbid” samples may not 

be representative of local groundwater quality, and it is recommended that they not be considered for 

inclusion in the background data set. 

The inorganic concentrations reported in the freshwater sediments, surface soils, and subsurface soils are 

within the range of background concentrations reported for surface soils in the eastern United States 

(Shacklette and Boerngen, 1984). With few exceptions, the concentrations reported are also within the 

range of values reported for surface soils of the state of Maryland (Dragun, 1991). There is a positive 

correlation between the total organic content of the sediment samples and the metals content in the 

sediments. 
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The inorganic profile for background surface and subsurface soils is not the same. Generally, metals 

concentrations are higher in subsurface soil samples than surface soil samples collected from the same 

locations. 

There is no statistically significant difference in the data between soil samples collected at higher 

elevations (“uplands”) and those collected at lower elevations (“lowlands”) at the Station. 

2.3 DATA EVALUATION AND VALIDATION 

2.3.1 Introduction 

All fixed-base analytical laboratory data for samples collected during October 1997 in support of the RI for 

IHDIV-NSWC under CT0 245 were subjected to third-party data validation. Third-patty data validation is 

an objective, systematic process during which analytical data are reviewed against a set of criteria to 

ascertain the validity of the reported results and to identify for the data user the possible limitations of the 

results. 

It should be noted that the database supporting this RI contains historical data from past SI reports (E/A&H, 

1992, and E/A&H, 1994) in addition to data from the October 1997 RI field sampling effort. Validation of the 

historical analytical data was limited to in-laboratory validation which is generally considered to be a less 

rigorous process. Therefore, the definitions for qualifiers affixed to the historical results vary from those used 

for validated data. The specifics are detailed in Section 2.3.3. 

The following sections summarize the various aspects of the data validation process. 

2.3.2 General Data Validation Procedures 

All October 1997 fixed-base laboratory data for the RI were generated according to EPA Contract 

Laboratory Program (CLP) methodology. The data were validated in accordance with the EPA Region III 

Modifications to the National Functional Guidelines for Organic and Inorganic Data Review (EPA, 1994, 

and EPA, 1993) to the greatest extent practicable in view of method-specific quality assurance/quality 

control requirements and criteria outlined in the IHDIV-NSWC project specific RI work plan Quality 

Assurance Project Plan (QAPP) (B&R Environmental, 1997c) and the IHDIV-NSWC master plans (B&R 

Environmental, 1997b). 

The validation process included consideration of the following: data completeness, holding time 

compliance, mass calibrations, field QC and laboratory-generated blanks, internal standards, surrogate 
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spikes, blank spikes, matrix spikes, field duplicate precision, chemical interferences, quantitation, 

detection limits, and system performance. Evaluation of laboratory and field QC blank analyses aided in 

the elimination of false positive results, which were identified as laboratory and/or field artifacts. Non- 

compliances observed during the validation process resulted in qualification of analytical data. The 

qualifiers alert the data user to imprecise or estimated results, and, in the worst case, unreliiable and 

unusable data. 

The results of the validation process were summarized in sample-delivery-group (SDG)-specific technical 

reports consisting of a memorandum, a section of qualified analytical results, and a supporting 

documentation section that provided the rationale for changes and/or qualification of the data. These 

memoranda provided a detailed explanation of the results of the data validation review. Copies of the 

data validation memoranda are included in Appendix I of the RI report. All other data validation 

documentation is currently retained on file by B&R Environmental. 

2.3.3 Data Validation Qualifiers 

As mentioned previously, the qualification of analytical data during the validation process (i.e., application 

of U, B, UJ, UL, J, L, K, and UR qualifiers) was conducted as required by EPA Region III data validation 

guidance (EPA, 1993, and EPA, 1994). The addition of the data qualifiers to analytical results signifies 

the occurrence of quality control non-compliances that have been noted during the course of data 

validation. The various third-party data qualifiers are defined as follows: 

l &.! - Indicates that the chemical was not detected at the numerical detection limit (quantitation limit) noted. 

Nondetected results from the laboratory are reported in this manner. 

l E - This qualifier is added to a positive result (reported by the laboratory) to indicate that the detected 

concentration is a false positive determined to be attributable to contamination introduced during field 

sampling or laboratoj analysis. 

l UJ - Indicates that the chemical was not detected. However, the detection limit (quantitation limit) is 

considered to be estimated based on problems’encountered during laboratory analysis. The associated 

numerical detection limit is regarded as imprecise. No bias can assigned to this estimate. 

l & - Indicates that the chemical was not detected. However, the detection limit (quantitatioin limit) is 

considered to be a biased low estimate based on problems encountered during laboratory analysis. The 

associated numerical detection limit isregarded as imprecise. 
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l 2 - Indicates that the chemical was detected. However, the associated numerical result is an imprecise 

representation of the amount that is actually present in the sample. The laboratory-reported quantity is 

considered to be an estimate. No bias can be assigned to this estimate. 

l C - Indicates that the chemical &as detected. However, the associated numerical result is an imprecise 

representation of the amount that is actually present in the sample. The laboratory-reported quantity is 

considered to be a biased-low estimate. 

l _K - Indicates that the chemical was detected. However, the associated numerical result is an imprecise 

representation of the amount that is actually present in the sample. The laboratory-reported quantity is 

considered to be a biased-high estimate. 

l UR - Indicates that the nondetected analytical result reported by the laboratory is considered to be 

unreliable and unusable and has been rejected. The chemical may or may not be present; thus there is 

the potential for reporting of false negative results. This qualifier is applied in cases of gross technical 

deficiencies (e.g., holding times missed by a factor of two times the specified time limit, severe 

calibration noncompliance, and extremely low quality control recoveries). 

The preceding data qualifiers may be categorized as indicative of major problems or minor problems. 

Major problems are defined as issues that result in the rejection of data, qualified with UR data validation 

qualifiers. These data are considered invalid and are not used for risk assessment and decision making. 

Minor problems are defined as issues resulting in the estimation of data, qualified with the B, J, L, K, UL, 

and UJ data validation qualifiers. Estimated analytical results (regardless of bias or lack thereof) are 

considered to be suitable for risk assessment and decision-making purposes. 

Historical data retain the qualifier originally provided by the laboratory. Those qualifiers were not 

amended, because the data were not subjected to additional third-party validation. A B qualifier for 

historical data subjected to in-laboratory validation is indicative of a positive detection for organic 

compounds where that compound was also detected in the associated QC method blank. A B-qualified 

organic compound may or may not have received a B qualifier following third-party data validation 

indicating that it is a false positive. An historical, in-laboratory validated, B-qualified inorganic result 

indicates that this result is between the instrument detection limit (IDL) and the contract required detection 

limit (CRDL) and should be viewed as a positive detection. 
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2.3.4 Summary Of Data Validation Results 

A brief summary of the data validation results for the October 1997 data RI is provided in the following 

paragraphs. All validated analytical results for the RI are presented in Appendix H of the RI report 

Organics Analyses 

Environmental media samples were analyzed for CLP target compound list (TCL) volatiles, TCL 

semivolatiles, TCL pesticides/PCBs, and explosives by SW-846 Method 8330. Nondetected results for 

acetone and 2-butanone were qualified as rejected, “UR,” during data validation for most soil, surface 

water, sediment and groundwater samples. Any positive results were qualified, “L”, biased low. The 

rejection of results for the. noted compounds was a result of extremely low (0.050 unitless) initial and 

continuing calibration relative response factors. These low response factors indicate that the laboratory’s 

instruments could not achieve satisfactory sensitivity for the aforementioned compounds which severely 

compromises the associated positive and non-detected results. 1,4-Dichlorobenzene was rejected, “UR”, 

in one sample due to low matrix spike and low surrogate spike recoveries. 

Methylene chloride was identified as a laboratory and/or field QC blank contaminant on a frequent basis in 

the volatiles fraction. Other chemicals sporadically detected in the laboratory and field QC blanks include 

di-n-butyl phthalate in the semivolatiles fraction. Positive results at concentrations less than the blank 

action levels in associated samples were flagged “B” during third-party data validation, indicating that they 

are false positives attributable to field/laboratory blank contamination. Positive results at concentrations 

greater than the blank action level in associated samples were retained as reported by the laboratory but 

were unqualified. 

In addition, analytical results for organic compounds were qualified as estimated, “J” or “UJ”, for observed 

noncompliances with internal standards, calibrations, and holding times. Positive results reported at 

concentrations less than the Practical Quantitation Limit (PQL) were also qualified as estimated. 

Data validation criteria often differ from the requirements of associated analytical methods. Therefore, 

although the laboratory met calibration requirements based on applicable analytical requirements, 

calibration problems (i.e., relative response factors -Z 0.05) were observed based on data !validation 

criteria in association with most (samples. These noncompliances in both initial and continuing 

calibrations resulted in the rejection of nondetected results for acetone and 2-butanone in affected 

samples. Neither of these parameters was anticipated to be a significant contaminant of concern at 

IHDIV-NSWC. 
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The method of analysis for the determination of these volatile and semivolatile organic compounds utilizes 

Gas Chromatography/Mass Spectrometry (GCYMS). Acetone and 2-butanone are soluble in water and 

are difficult to purge effectively. There are some technical adjustments the laboratory could have made 

that would have improved the responses for acetone and 2-butanone. Generally, the poor response of 

the aforementioned compounds is attributable to both the specific chemical properties and the use of 

GC/MS as all encompassing method of analysis in an attempt to eliminate a variety of complex 

alternatives. Furthermore, the rejection of results for these compounds in environmental matrices does 

not create any significant data gaps that would warrant resampling. 

For the purposes of this report, rejected results are considered unreliable and were not used .for risk 

assessment or decision making purposes. 

Inorganic Analyses 

Environmental media samples were also analyzed for CLP target analyte list (TAL) metals and cyanide, 

and total organic carbon (TOC). Several metals were detected as contaminants in the laboratory and/or 

field QC blanks at varying concentrations. Positive results at concentrations less than the blank action 

levels in associated samples were flagged “B” during data validation, indicating that they are false 

positives attributable to field/laboratory blank contamination. Positive results at concentrations greater 

than the blank action level in associated samples remained as reported by the laboratory but unqualified. 

In addition, inorganic sample results were qualified as estimated based on noncompliances noted with 

matrix spikes, serial dilution analyses (inductively coupled plasma (ICP) only), interference check samples 

(ICP only), and contract required detection limit (CRDL) standard analyses. If the recoveries calculated 

for the aforementioned quality control parameters were noted to be low, the positive and nondetected 

results were qualified as biased ‘low, ‘I” and “UL,” respectively. If the recoveries calculated for the 

aforementioned quality control parameters were noted to be high, the positive results were qualified as 

biased high, “K”. In these instances, recoveries in excess of the quality control criteria do not affect 

nondetected results. 

Poor matrix spike recoveries (i.e., percent recoveries c 30 percent) resulted in the rejection of associated 

sample non-detected results for antimony, arsenic, barium, iron, lead, selenium, and vanadium in several 

surface water and groundwater samples as well as one soil sample. Analytical results for these non- 

detected metals in the affected samples were considered to be invalid and were qualified as rejected, 

“UR.” Positive detects for these metals were qualified, ‘I”, biased low in the affected samples. Rejected 

results are considered unreliable and were not used for risk assessment or decision-making.purposes. It 
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should be noted that results rejected based on poor matrix spike recoveries do not indic:ate poor 

performance on the laboratory’s part, but instead indicate that the sample matrix or make-up Iinterferes 

with the analysis of certain analytes. 

All validated analytical results, including nondetects and positive results, for the IHDIV-NSWC RI are 

presented in Appendix H (Analytical Database) of the RI Report. 

2.4 CHEMICAL FATE AND TRANSPORT ANALYSIS 

This section contains information on contaminant fate and transport and the chemical properties affecting 

contaminant migration at the IHDIV-NSWC. Section 2.4.1 contains a discussion of the chemical and 

physical properties of the analytes detected in all media. Section 2.4.2 presents brief discussions of 

contaminant persistence, and Section 2.4.3 presents a summary of contaminant migration. 

2.4.1 Chemical and Physical Properties 

,_ --“- 

Various chemical and physical properties of the compounds detected on site are presented and discussed 

‘in this section. These parameters are used to estimate the environmental behavior of site chemicals. 

Physical and chemical properties of the organic chemicals detected at the IHDIV-NSWC are provided in 

Table 2-8. 

Empirically determined literature values of the water solubility, octanol/water partition coefficient, organic 

carbon partition coefficient, vapor pressure, Henry’s Law constant, bioconcentration factor, and specific 

gravity are presented, when available. Calculated. values which were obtained using approximation 

methods are presented when literature values are not available. A discussion of the environmental 

significance of each of these parameters follows. 

2.4.1 .l Specific Gravity 

Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature to 

the weight of the same volume of water at a specified temperature (4°C) which has a specific gravity of 1. 

Its primary use is to determine whether a contaminant will have a tendency to float or sink in water if it is 

present as a pure compound or at very high concentrations. Contaminants with a specific gravity greater 

than 1 will tend to sink, whereas contaminants with a specific gravity less than 1 will tend to float. This 

parameter becomes important in discussions regarding the potential presence of free product or 

i ‘, nonaqueous-phase liquids. 
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Of the commonly detected chemicals at these sites, the ketones, monocyclic aromatics, and explosives 

have specific gravities less than 1. The halogenated aliphatics, polycyclic aromatic hydrocarbons (PAHs), 

pesticides, and phthalate esters have specific gravities greater than 1. 

2.4.1.2 Vapor Pressure 

Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water. 

It is of primary importance at environmental interfaces such as surface soil/air and surface water/air. 

Volatilization is not as important when evaluating contaminated groundwater and subsurface soils. Vapor 

pressures for ketones, monocyclic aromatics, halogenated aliphatics, and explosives are generally many 

times higher than vapor pressures for PAHs and pesticides. Chemicals with higher vapor pressures are 

expected to enter the atmosphere much more readily than chemicals with lower vapor pressures. 

Volatilization is a significant loss process for volatile organics in surface water or surface soil. 

Volatilization is not significant for inorganics. 

2.4.1.3 Solubility 

The rate at which a chemical is leached from a waste deposit by infiltrating precipitation is directly 

proportional to its water solubility. More soluble chemicals are more readily leached than less soluble 

chemicals. The water solubilities presented in Table 2-8 indicate that the volatile organic chemicals 

(ketones, monocyclic aromatics, halogenated aliphatics, energetics) and nitrogen-containing compounds 

are usually several orders of magnitude more water-soluble than the PAHs and pesticides. 

The solubility of inorganics is strongly influenced by their valence state(s) and forms (hydroxides, oxides, 

carbonates, etc.). The solubility is also dependent on pH, Eh, and other ionic species in solution (the 

Debye-Huckel theory). The solubility products reported in the literature vary with the type of complex 

formed, but generally it can be noted that, for example, cadmium and copper complexes are more soluble 

than lead and nickel complexes. 

2.4.1.4 OctanolMlater Partition Coefficient 

The octanol/water partition coefficient (KJ is a measure of the equilibrium partitioning of chemicals 

between octanol and water. It is also useful in characterizing the sorption of compounds by organic soils 

where experimental values are not available. PAHs and pesticides are several orders of magnitude more 

likely to partition to fatty tissues than the more soluble volatile organics. The K, is also used to estimate 

bioconcentration factors in aquatic organisms. A linear relationship between the I&, and the uptake of 
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chemicals by fatty tissues of animal and human receptors (the bioconcentration factor) has been 

determined (Lyman et al., 1990). 

2.4.1.5 Organic Carbon Partition Coefficient 

The organic carbon partition coefficient (&) indicates the tendency of a chemical to bind to soil particles 

containing organic carbon. A chemical with a high K, generally has a low water solubility and vice versa. 

This parameter may be used to infer the relative rates at which the more mobile chemicals (ketones, 

monocyclic aromatics, halogenated aliphatics, and explosives) are transported in the groundwater. 
. 

Chemicals such as PAHs and pesticides are relatively immobile in the soil and are preferentially bound to 

the soil. These compounds are not subject to groundwater transport to the extent that compounds with 

higher water solubilities are. However, these immobile chemicals are easily transported by erosional 

processes when they are present in surface soils. 

2.4.1.6 Henry’s Law Constant 

Both the vapor pressure and the water solubility are of use in determining volatilization rates frorn surface 

water bodies and from groundwater. The ratio of these two parameters (the Henry’s Law constant) is 

used to calculate the equilibrium chemical concentrations in the vapor (air) phase versus the liquid (water) 

phase for the dilute solutions commonly encountered in environmental settings. In general, chemicals 

having a Henry’s Law constant of less than 5 x IO4 atm-m3/mole, such as pesticides and explosives, 

volatilize very little and are present only in minute amounts in the atmosphere or soil gas. For chemicals 

with a Henry’s Law constant greater than 5 x IO” atm-m3/mole, such as many of the habogenated 

aliphatics, volatilization and diffusion in soil gas are significant. 

2.4.1.7 Bioconcentration Factor 

Bioconcentration factors (BCFs) represent the ratio of an aquatic-animal-tissue concentration to a water 

concentration. The ratio is both contaminant- and species-specific. When site-specific values are not 

determined, literature values are used or the BCF is derived from the octanol/water partition coefficient. 

Many of the PAHs and pesticides will bioconcentrate at levels several orders of magnitude greater than 

those concentrations found in the water, whereas volatile organics and nitrogen-containing colmpounds 

are not as readily bioconcentrated. 
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2.4.1.8 Distribution Coefficient 

The distribution coefficient (Kd) is a measure of the equilibrium distribution of a chemical or ion in 

soil/water systems. The distribution of organic chemicals is a function of both the K, and the amount of 

organic carbon in the soil. For ions (e.g., metals), Kd is the ratio of the concentration adsorbed on soil 

surfaces to the concentration in water. Distribution coefficients for metals vary over several orders of 

magnitude because the Kd is dependent on the size and charge of the ion and the soil properties 

governing exchange sites on soil surfaces. Coulombs Law predicts that the ion with the smallest 

hydrated radius and the largest charge will be preferentially accumulated over ions with larger radii and 

smaller charges. Distribution coefficients for several metals are shown in Table 2-9. 

2.4.2 Chemical Persistence 

The persistence of various classes of chemicals is discussed in this section. Several transformation 

mechanisms affect chemical persistence, such as hydrolysis, biodegradation, photolysis, and 

oxidation/reduction reactions. The following general classes of compounds are discussed: 

Ketones 

Monocyclic aromatics 

Halogenated aliphatics 

Polycyclic aromatic hydrocarbons (PAHs) 

Phthalate esters 

Pesticides 

Nitrogen-containing compounds 

Metals 

2.4.2.1 Ketones 

Ketones are highly volatile and soluble, and these two processes dominate the fate of these compounds 

in the environment. Hydrolysis is generally not a significant fate process for this class of chemicals, nor is 

bioconcentration significant, based on the low kW values (Howard, 1990). 

Acetone is completely miscible in water and is unlikely to adsorb to soil or sediments or bioaccumulate. It 

has a high vapor pressure and, once released to the air, photolysis and reaction with hydroxyl radicals 

result in an average half-life of 22 days (Howard, 1990). 
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2-Butanone will partially evaporate into the atmosphere if released to the soil and may also leach into the 

groundwater. Once in the groundwater, 2-butanone may slowly degrade. In surface water, 2-butanone 

has a half-life of approximately 3 to 12 days. Hydrolysis, photolysis, bioconcentration, and adsorption are 

not significant fate processes for this chemical (Howard, 1990). 

2.4.2.2 Monocyclic Aromatics 

Monocyclic aromatic compounds such as benzene, toluene, and xylenes are not considered to be 

persistent in the environment, particularly in comparison to chemicals such as PCBs and pesticides. 

Monocyclic aromatics are subject to degradation via the action of both soil and aquatic microorganisms. 

The biodegradation of these compounds in the soil matrix is dependent on the abundance of microflora, 

macronutrient availability, soil reaction (pH), temperature, etc. 

Although these compounds are amenable to microbial degradation, it is not anticipated that degradation 

will occur at an appreciable rate, although macronutrient availability is not known. In the event that these 

compounds discharge to surface water bodies, volatilization and biodegradation may occur relatively 

rapidly. For example, a reported biodegradation rate constant for benzene is 0.11 day-’ in aquatic 

systems (Lyman et al., 1990). This corresponds to an aquatic half life of approximately 6 day:s. Other 

monocyclic aromatics are subject to similar degradation processes in aquatic environments (EPA, 1982). 

However, chlorinated monocyclic aromatics such as chlorobenzene are not expected to be as susceptible 

to microbial degradation. For example, a reported first-order biodegradation rate constant for 

chlorobenzene is 0.0045 day-’ in aquatic systems (Lyman et al., 1990) which corresponds to a;n aquatic 

half-life of approximately 150 days. 

Benzene in groundwater is significantly reduced by the action of aerobic bacteria. A biodegradation rate 

of 0.95 percent/day has been reported (Chiang et al., 1989). The amount of benzene, toluene, and 

xylenes in the groundwater was reported to be directly proportional to the availability of dissolved oxygen. 

Additional environmental degradation processes, such as hydrolysis and photolysis, are considered to be 

insignificant fate mechanisms for monocyclic’aromatics in aquatic systems (EPA, 1982). However, some 

monocyclic aromatics, such as benzene and toluene, have been shown to undergo clay-, mineral-, and 

soil-catalyzed oxidation (Dragun, 1988). 

2.4.2.3 Halogenated Aliphatics 

Halogenated aliphatic hydrocarbons such as I,1 ,I -trichloroethane, tetrachloroethene, and trichloroethene, 

are subject to abiotic dehydrohalogenation. This process is an elimination reaction that resumlts in the 
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formation of an ethene from a saturated halogenated compound (Olsen and Davis, 1990). Research 

indicates that microbial degradation of highly chlorinated ethanes is a relatively slow process. 

1 ,I ,I-Trichloroethane has been shown to break down to 1 ,I -dichloroethane and chloroethane (Smith and 

Dragun, 1984) with half-lives reported on the order of 6 to 8 months. Hydrolysis, photolysis, and 

oxidation are generally not considered to be significant fate processes for the chlorinated ethanes. 

Although trichloroethene is reportedly susceptible to degradation, the primary end product is reportedly 

vinyl chloride, which degrades slowly (Cline and Viste, 1984). It does not appear that appreciable 

degradation of halogenated aliphatics occurs in aerobic aquatic systems (EPA, 1982) or in unsaturated 

soils (Lyman et al., 1990). 

For vinyl chloride, volatilization is the most significant mechanism in all environmental media. However, 

any vinyl chloride that is not rapidly volatilized will rapidly leach to groundwater. Data suggest that vinyl 

chloride is resistant to biodegradation in aerobic systems (Howard, 1989). 

Releases of chloroform to land and water will rapidly evaporate to the atmosphere. In the atmosphere, 

chloroform may be transported long distances and react in the gas phase. with photochemically produced 

hydroxyl radicals, with a reaction half-life of several months. Chloroform may leach to groundwater, from 

where it may discharge to surface water bodies. Half-lives for this compound in various surface water 

bodies range from 30 hours to 10 days (Howard, 1989). 

Several other aliphatic hydrocarbons (bromodichloromethane, chlorodibromomethane, and methylene 

chloride) will rapidly volatilize when released to soil and water. These compounds also significantly 

biodegrade under aerobic conditions. Releases to the atmosphere will react with hydroxyl radicals. 

These reactions have estimated half lives of several months (Howard, 1990). 

Photolysis is not considered to be a relevant degradation mechanism for this class of compounds (EPA, 

1982). Limited hydrolysis of saturated aliphatics (i.e., alkanes) may occur, but it does not appear to be a 

significant degradation mechanism for unsaturated species (i.e., alkenes) (EPA, 1982). 

Under certain conditions, volatilization is a significant fate process for these compounds. Volatilization is 

only significant at the air-soil or air-water interface. Adsorption should not be considered as an important 

fate for these types of compounds when compared to more hydrophobic compounds (PCBs for example). 
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2.4.2.4 Polycyclic Aromatic Hydrocarbons (PAHs) 

PAHs have very low solubilities, vapor pressures, and Henry’s Law constants, and high k,s and &,s. 

The low-molecular-weight PAHs (e.g., acenaphthene, anthracene, fluorene, phenanthrene) may volatilize 

from surface waters, whereas the high-molecular-weight PAHs (e.g., benzo(a)pyrene, 

benzo(a)anthracene, chrysene, etc.) are less likely to volatilize. PAHs in soil are inuch more likely to bind 

to soil and be transported via mass transport mechanisms than to go into solution. 

Bioconcentration of PAHs in aquatic organisms is. greater for the higher-molecular-weight cornpounds 

than the lower-molecular-weight compounds. PAHs can be bioaccumulated from water, sediments, or 

lower organisms in the food chain. 

Land spreading applications have indicated that PAHs are highly amenable to microbial degradation in 

soil. The rate of degradation is influenced by temperature, pH, oxygen concentrations, initial (chemical 

concentrations, and moisture. Photolysis, hydrolysis, and oxidation gre not important fate processes for 

the degradation of PAHs in soil (ATSDR, 1989~). 

,, 7y 
The most important fates of PAHs in water: are photo-oxidation, chemical oxidation, and biodegradation. 

PAHs do not contain functional groups that are susceptible to hydrolytic action, therefore, hydrolysis is 

considered to be an insignificant degradation mechanism. The rate of photodegradation is influenced by 

water depth, turbidity, and temperature. Benzo(a)pyrene, chrysene, fluorene, and pyrene are reported to 

be resistant to photodegradation. PAHs may also be oxidized by chlorination and ozonation, ancl may be 

metabolized by microbes under oxygenated conditions (ATSDR, 1989~). 

2.4.2.5 Phthalate Esters 

Phthalate esters are considered to be relatively persistent chemicals in the environment. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is 

a slow process in both soils and surface waters. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbons and 

Alexander,. 1989). 

,.-.” 

Biodegradation of bis(2-ethylhexyl)phthalate and other phthalates in water is an important fate 

mechanism, with a half-life of 2 to 3 weeks reported for bis(2-ethylhexyl)phthalate (Howarid, 1989). 

Bioaccumulation is also a significant fate process. Hydrolysis of phthalate esters is very slow, with 

calculated half-lives of 3 years (dimethylphthalate) to 2000 years (bis(2-ethylhexyl)phthalate) (EPA, 1979). 
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Similarly, photolysis and volatilization are considered to be insignificant degradation mechanisms (EPA, 

1979; Howard, 1989). 

2.4.2.6 Pesticides 

Whether pesticides are sprayed, dusted, or applied directly to the soil, the soil is the ultimate sink for 

these chemicals. Runoff may carry pesticides to adjacent surface water bodies. Bioconcentration of 

pesticides in the food chain is another important fate mechanism. Hydrolysis, oxidation, and photolysis 

are not generally important fate mechanisms for pesticides in soil or water. Hydrolysis half-lives for 

several pesticides are reported in periods of months to years (EPA, 1979). Some of the more commonly 

detected pesticides are discussed below. 

l 4,4’-DDT and its metabolites are considered to be persistent chemicals. They undergo extensive 

adsorption to soil and are not highly soluble. Biodegradation may occur under both aerobic and 

anaerobic conditions in the presence of certain soil microorganisms. Under aerobic conditions, DDT 

may be transformed to DDE, whereas under anaerobic conditions, DDD may result. These 

compounds are, however, somewhat volatile, with a reported half-life of 100 days for DDT. These 

compounds are highly lipophilic and therefore readily bioaccumulate (ATSDR, 1992). DDT is no 

longer in production in the United States. 

l Aldrin residues in soils and plants will volatilize from surface soil or be slowly transformed to dieldrin. 

Aldrin is considered to be moderately persistent with a half life of 20 to 100 days. 

l Dieldrin is an extremely persistent pesticide, but is no longer registered for general use. In soil, 

dieldrin will persist for long periods of time (more than 7 years), and may slowly evaporate. It does 

not readily leach to groundwater. Once in surface waters (via runoff), dieldrin adsorbs strongly to 

sediments and bioconcentrates, and slowly photodegrades. Biodegradation and hydrolysis are not 

significant (Howard, 1991). 

. Heptachlor epoxide is formed by the biological transformation of heptachlor in the environment. 

These compounds sorb strongly to soil. Heptachlor is subject to biodegradation (forming heptachlor 

epoxide, which is highly resistant to biodegradation) and hydrolysis. Bioconcentration of both 

compounds is, significant, while volatilization and photolysis are very slow (Howard, 1991). 

l Methoxychlor will remain in the soil and does not leach significantly. It degrades more rapidly under 

anaerobic conditions (less than 28-day half-life in sediments) than in aerobic conditions (more than 
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loo-day half-life in sediments). In water, methoxychlor may adsorb to sediments or it may 

bioaccumulate, although fish are reported to metabolize methoxychlor fairly rapidly (Howard, 1991). 

2.4.2.7 Nitrogen-Containing Compounds 

Nitrogen-containing compounds such as N-nitrosodiphenylamine are subject to significant biodegradation 

in both soil and water. The addition of soil amendments can significantly enhance biodegradatlion rates. 

No studies of hydrolysis and oxidation are available (ATSDR, 1991) but these processes are not thought 

to be significant (EPA, 1979). In addition, volatilization is not significant. 

2.4.2.8 Explosives 

Explosives are not considered to be persistent in the environment, particularly in comparison to chemicals 

such as PCBs and pesticides. Explosives are subject to degradation via the action of both soil and 

aquatic microorganisms. The biodegradation of these compounds in the soil matrix is dependent on the 

abundance of microflora, macronutrient availability, soil reaction (pH), temperature, etc. 

2.4.2.9’ Metals 

Metals are highly persistent environmental contaminants. They do not biodegrade, photolyze, hydrolyze, 

etc. The major fate mechanisms for metals are adsorption to the soil matrix (as compared to being part of 

the soil structure) and bioaccumulation. 

The mobility of metals is influenced primarily by their physical and chemical properties in combination with 

the physical and chemical characteristics of the soil matrix. Factors that assist in predicting the mobility of 

inorganic species are the soil/pore water pH, soil/pore water Eh, and cation exchange capacity. The 

mobility of metals generally increases with decreasing soil pH and cation exchange capacity. 

2.4.3 Chemical Migration 

This section presents a brief overview of contaminant fate and transport issues for several major chemical 

classes detected at the IHDIV-NSWC. 

Volatile Organics 

Volatile organic chemicals are typically considered to be fairly soluble and have a low capacity for 

retention by soil organic carbon, and therefore are the organic compounds most frequently detected in 

groundwater. These types of chemicals may migrate through the soil column after being releaised by a 
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spill event or by subsurface waste burial as infiltrating precipitation solubilizes them. Some fraction of 

these chemicals is retained by the soil, but most will continue migrating downward to the water table. At 

that time, migration is primarily laterally with the hydraulic gradient. Again, some portion of the chemical 

may be retained by the saturated soil. 

Several of these compounds have specific gravities less than that of water (e.g., benzene, toluene). 

These compounds are typically found in fuels, and if a large enough fuel spill occurs, these compounds 

may move through the soil column as a bulk liquid, until they reach the water table. There, instead of 

going into solution, the majority of the release may remain as a discrete fuel layer on the water table 

surface, with some of the material going into solution at the water/fuel interface. 

Similarly, compounds with specific gravities greater than that of water (e.g., trichloroethene) are often 

used in various industrial applications such as degreasing.’ If a large enough spill of these solvents 

occurs, these chemicals may also migrate as a bulk liquid, but will not stop at the water table. 

Polynuclear Aromatic Hydrocarbons 

PAHs are generally considered to be fairly immobile chemicals in the environment. They are large 

molecules with high organic carbon partition coefficients and low solubilities when compared to the 

volatile organics. These compounds, when found in the soil, generally do not migrate vertically to a great 

extent. Instead, they are more likely to adhere to soil particles and be removed from the site via surface 

runoff and erosional processes. 

Pesticides 

Pesticides were widely used at this installation. Many of the compounds detected are no longer licensed 

for general sale and use in the United States. Therefore, it is assumed that much of what was detected in 

the soil and sediments are representative of past application for insect control. 

Like the PAHs, pesticides as a class of compounds are not considered to be very mobile in the 

environment. ‘These chemicals, upon application or disposal, tend to remain affixed to soil particles. 

Migration of pesticides occurs primarily by erosion via the action of wind or water. 

Explosives 

Explosives are typically considered to be fairly soluble and have a low capacity for retention by soil 

organic carbon and therefore will not strongly adhere to soil. On the basis of relatively low vapor 
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, --. pressures and high water solubilities explosives are not expected to migrate from surface water to air. 

Explosives may migrate through the soil column after being released by a spill event or by .sLlbsurface 

waste burial as infiltrating precipitation solubilizes them. 

lnorganics 

Because metals are frequently incorporated jnto the soil matrix and remain bound to particulat’e matter, 

they also migrate from the source areas via bulk movement processes (erosion). The larger particles 

(>0.45 microns, which are removed via the filtration step prior to water analysis) are not generally 

considered to be mobile in groundwater. The metals detected in unfiltered groundwater samples are often 

representative of suspended soil material in the samples. 

There are some instances, however, where these metals are found at such concentrations or in such form 

as to be able to migrate in solution. It is possible that industrial activities could saturate all available 

exchange sites in soil and hence a metal may be mobilized. Metals are also more mobile uncler acidic 

, ,-c* 

conditions, which may exist in areas where plating-type activities have occurred. Finally, a metal solution 

may be utilized in some industrial applications. In these cases, it is possible for metals to migrate 

vertically through the soil column and reach the groundwater. 

2.5 METHODOLOGY FOR HUMAN HEALTH RISK ASSESSMENT 

The objective of a human health risk assessment is to determine whether detected concentrations of 

chemicals pose a significant threat to potential human receptors under current and/or future land use. 

The potential risks to human health at sites under investigation at the IHDIV-NSWC are estimated based 

on the assumption that no actions will be taken to control chemical releases. 

This section contains the methodologies used to evaluate site-specific human health risks at the IHDIV- 

NSWC. The following current U.S. Environmental Protection Agency (EPA) risk assessment guidance 

and EPA Region III supplements were the primary references used to develop the framework contained in 

this section: 

l EPA (U.S. Environmental Protection Agency), December 1989. Risk Assessment Guidance for 

Super-fund: Volume I, Human Health Evaluation Manual (Part A). Office of Emergency and Remedial 

Response, Washington, D.C. EPA 540/l -89/002. 
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l EPA (U.S. Environmental Protection Agency), March 25, 1991. Human Health Evaluation Manual, 

Supplemental Guidance: Standard Default Exposure Factors. Washington, D.C. OSWER Directive 

9285.6-03. 

l EPA (U.S. Environmental Protection Agency), January 1992. Dermal Exposure Assessment: 

Principles and Applications. Interim Report. Office of Research and Development, Washington, D.C. 

EPA/600/8-91/011 B. 

l EPA (U.S. Environmental Protection Agency), May 1992. Supplemental Guidance to RAGS: 

Calculating the Concentration Term. OSWER Publication No. 9285.7-081. 

l EPA (U.S. Environmental Protection Agency) Region III, January 1993. Selecting Exposure Routes 

and Contaminants by Risk-Based Screening. Hazardous Waste Management Division, Philadelphia, 

PA. EPA/903/R-93-001. 

l EPA (U.S. Environmental Protection Agency), May 1993. Superfund’s Standard Default Exposure 

Factors for the Central Tendency and Reasonable Maximum Exposure. Office of Solid Waste and 

Emergency Response, Washington, DC. 

. EPA (U.S. Environmental Protection Agency) Region III, December 1995. Assessing Dermal 

Exposure from Soil. Hazardous Waste Management Division, Philadelphia, PA. EPAI903-K-95-003. 

l EPA (U.S. Environmental Protection Agency), August 1996. Exposure Factors Handbook. National 

Center for Environmental Assessment, Washington, D.C. EPA/600/P-95/002Ba. 

A human health risk assessment consists of five components: (1) Data Evaluation; (2) Exposure 

Assessment; (3) Toxicity Assessment; (4) Risk Characterization, and (5) Uncertainty Analysis. Sections 

2.5.1 through 2.5.5 of this section contain detailed discussions of the methodologies followed for each 

component of a human health risk assessment. A schematic diagram of the general risk assessment 

process is provided as Figure 2-l. 

In order to evaluate potential risks, three major requirements must be fulfilled: (1) contaminants with toxic 

characteristics must be found in environmental media and must be released by either natural processes 

or by human action; (2) potential exposure points must exist; and (3) human receptors must be present at 

the point of exposure. Risk is a function of both toxicity and exposure. If any one of the requirements 
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l.. listed above are absent for a specific site, the exposure pathways are regarded as incomplete and no 

potential risks will be considered for human receptors. 

The risk assessment for the IHDIV-NSWC estimates the potential for human health risk at each site 

individually. Information on the distribution of contamination, the toxicity of the compounds detected in the 

various media, and a site-specific estimate of chemical intake via assumed exposure routes are combined 

in each of Sections 4.0 through 8.0 to estimate potential risks. To avoid redundancy, this section provides 

a summary of the process used and information which is common to each individual site is discussed in 

Sections 4.0 through 7.0. 

The data evaluation section of the risk assessment is primarily concerned with the selection of chemicals 

of potential concern (COPCs) that are representative of the type and magnitude of potential human health 

effects. In turn, these COPCs are used to evaluate potential risks. A generic discussion of the process is 

contained in Section 2.5.1, while site-specific discussions are presented in the subsequent sections. 

,” . . 

The toxicity assessment section presents the available human health criteria for all the selected COPCs. 

This assessment is contained in Section 2.5.2, although the final lists of COPCs for each site are 

presented throughout the document. This section is presented early to avoid repetition of the toxicity 

information when the chemicals are repeated from site to site. Quantitative toxicity indices are presented 

where they are available. These include dose-response parameters such as reference doses (RfDs) and 

cancer slope factors (CSFs), enforceable standards such as maximum contaminant levels (MCLs), and 

regulatory guidelines such as drinking water health advisories. 

The exposure assessment section identifies potential human exposure pathways at the sites tinder 

consideration. Exposure routes are developed from information on source area chemical concentrations, 

chemical release mechanisms, patterns of human activity, and other pertinent information to develop 

conceptual site models for each type of source. One overall set of exposure routes was developed for the 

base, but not all routes are applicable to all sites. Section 2.5.3 presents the equations and relevant input 

parameters for estimating chemical intake, and the site-specific risk assessments present only those 

routes relevant to each site. 

, _. 

The risk characterization section (Section 2.5.4) describes how the estimated intakes are combined with 

the toxicity information to estimate risks. The actual numerical results of this exercise are presented in 

the site-specific sections of this report. General uncertainties associated with the risk assessment 

process are discussed qualitatively in Section 2.5.5. Uncertainties associated with a particular site are 

provided in the site-specific sections. 
. 

059802/P 2-27 CT0 0245 



2.5.1 Data Evaluation 

Data evaluation, the first component of a human health risk assessment, is a site-specific task involving 

the compilation and evaluation of analytical data. The main objective of data evaluation is to develop a 

media-specific list of chemicals of potential concern (COPCs) which is used to quantitatively determine 

potential human health risks. The rationale for the selection and/or exclusion of each detected chemical is 

presented in the site-specific sections that follow. 9 

2.5.1 .I Quantitative vs. Qualitative Use of Analytical Data 

Environmental data collected during October 1997 field sampling events and historical data from the 

Phase I (E/A&H, 1992) and Phase II (E/A&H, 1994) reports are used to assess risks to potential human 

receptors at each site of concern. All or the 1997 analytical data used in the quantitative estimation of 

potential risks were subjected to third-party data validation. Based on the Phase I and Phase II reports, it 

appears that the validation of historical analytical data was limited to in-laboratory validation, and did not 

include a third-party validation process. A discussion of data validation protocol followed for data 

generated during 1997 for the IHDIV-NSWC, is provided in the Quality Assurance Project Plan (QAPP) of 

the Remedial Investigation (RI) Work Plan (B&R Environmental, 1997b). 

Analytical results for target analyte lists of compounds provided by a fixed-base laboratory are used in the 

quantitative risk evaluation. Field screening results (preliminary assessments using field test kits), data 

regarded as unreliable (i.e., qualified as “R” [rejected] during the data validation process), and results of 

tentatively identified compound (TIC) analyses are not used quantitatively. However, these data may be 

used qualitatively to substantiate the conclusions of the quantitative risk analysis or to identify potential 

data gaps. Typically, unfiltered results for groundwater and surface water are used to assess risks 

associated with these media. However, results from filtered groundwater and surface water may also be 

evaluated as a point comparison and to aid in the interpretation of the unfiltered water results. 

2.5.1.2 COPC Selection 

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

quantitatively evaluated in a human health risk assessment to those site-related constituents that 

dominate overall ,potential risks. Screening against risk-based concentrations and background is 

employed to focus the risk assessment on appropriate chemicals and exposure routes. 
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In general, a chemical is selected as a COPC and retained for further risk evaluation if the maximum 

detected concentration in a sampled medium exceeds a risk-based concentration, referred to as the 

COPC screening level and the chemical is determined to be present at concentrations exceeding 

background. Frequency of detection is used to exclude chemicals when data sets of 20 samples or 

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

from further consideration provided that the concentrations detected are not representative of a “hot spot’ 

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

potential human receptors. Risk-based COPC screening levels and other health-based standards for 

solid media are presented in Table 2-3. Risk-based COPC screening levels and other health-based 

standards for aqueous media are presented in Table 2-4. 

COPC Screening Level Development 

The risk-based COPC screening levels correspond to a systemic hazard quotient (HQ) of 0.1 (for 

noncarcinogens) or a lifetime cancer risk of lE-6 (for carcinogens) and are based on the current EPA 

Region III Risk-Based Concentration (RBC) Table (EPA, 1998). The risk-based concentrations presented 

in the Region III table were developed using protective default exposure scenarios suggestecl by EPA 

,^. (1991) and currently available reference doses and cancer slope factors. 

Risk-based COPC screening levels for tap water ingestion, which are based on daily, residential exposure 

assumptions, are used to select COPCs for groundwater and surface water. In general, the use of tap 

water screening levels is regarded as an extremely conservative approach to COPC selection because 

shallow groundwater at the IHDIV-NSWC is not used as a potable drinking water source. Drinking water 

supplies are obtained from the relatively deep Potomac Group aquifers, with most production wells 

screened at between 200 and 300 feet below mean sea level (B&R Environmental, 1996). The potential 

human exposure to surface water is expected to be limited to incidental exposures (such as recreational 

activities and trespassing). 

Risk-based COPC screening levels for soil ingestion and soil screening levels, (SSLs) for transfers from 

soil to air are used to select COPCs for soil. Conservatively, the risk-based COPC screening levels 

presented on Table 2-3 were developed assuming a future residential land use scenario. The EPA 

generic SSLs for transfers from soil to air were developed using the Office of Solid Waste and Emergency 

Response’s (OSWER) soil screening guidance (EPA, 19966) and are used to evaluate chemicals that 

may volatilize from soil, as well as contaminated particulates that may be present in air (fugitive dust) as a 

result of particulate entrainment in soil. These SSLs are also used to justify the inclusion/exclusion of the 

inhalation exposure pathway in the quantitative’risk assessment. OSWER generic SSLs for transfers 
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from soil to groundwater are not used for COPC selection but are presented to assist in the evaluation of 

groundwater protection issues. Chemicals with concentrations exceeding the SSLs may potentially 

migrate from the soil to groundwater in sufficient quantities to pose concerns about groundwater quality. It 

should be noted that the underlying assumptions used to develop the SSLs were reviewed to assure that 

they are suitable for use as conservative screening values. Both the inhalation and migration to 

groundwater SSLs are calculated using default, residential land use exposure factors, infinite source 

models, and conservative default assumptions for source delineation. Therefore, these values are 

conservative and are designed to be protective of potential exposure at most sites. The EPA has 

calculated generic SSLs for approximately 110 organic and inorganic chemicals. SSLs for carcinogenic 

chemicals are based on a lE-6 target incremental lifetime cancer risk. For noncarcinogenic chemicals, 

the SSLs are based on a target HQ of 1. 

The risk-based COPC screening levels for soils (Table 2-3). are used to select COPCs for sediments. 

SSLs for transfers from soil to air are not considered to be appropriate for sediment screening because of 

high moisture content associated with sediment matrices. The use of soil ingestion screening levels for 

sediment COPC identification is regarded as a conservative approach since anticipated exposure to 

sediment is less than anticipated exposure to soil. 

Since no fish tissue data are available for sites of concern, COPC screening levels are presented in the 

current EPA Region III table are used. Estimated fish tissue concentrations may be calculated by 

multiplying measured surface water concentrations on mg/L by the bioconcentration factor (BCF) in L/kg, 

obtained from literature sources. 

Lead as a COPC 

Risk-based concentrations are not calculated for lead because the EPA has not derived toxicity values for 

this chemical. However, guidance from both the Office of Prevention, Pesticides, and Toxic Substances 

(OPPTS) and the OSWER recommends 400 mg/kg as the lowest screening level for lead-contaminated 

soil in a residential setting where children are frequently present (EPA, 1994a and EPA, 1994b). OPPTS 

identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil by children in a 

residential setting is less frequent. Based on these recommendations, a value of 400 mg/kg is used as a 

screening level for soil and sediment. The Safe Drinking Water Act action level of 15 ug/L is used as the 

screening level for lead in groundwater and surface water. 

059802/P 2-30 CT0 0245 



,.a .--. Essential Nutrients and Chemicals Without Toxicity Criteria 

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

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

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

some chemicals commonly detected at sites (i.e., benzo(g,h,i)perylene, phenanthrene). These chemicals 

are not selected as COPCs because they can not be quantitatively addressed in the risk assessment. 

However, they are discussed in the data evaluation section and addressed in the uncertainty section of 

the site-specific risk assessment. 

Comparison to Background 

Inorganic chemicals detected at concentrations indicative of background levels are not considered to be 

site-related contaminants and are not retained as COPCs. Background data collected by Brown & Root 

Environmental during a basewide background study (B&R Environmental, 1997a) are used to cletermine 

whether detected chemicals are present at naturally occurring levels. Conventional statistical methods 

(e.g., Bartlett’s Test for homogeneity, T-test, Wilcoxon Rank Sum Test, comparison of maximum detected 

concentrations to the background upper tolerance limits, etc.) are employed to compare site 

concentrations to available basewide background data. The methodology used to compare the site- 

specific and background datasets is presented in Appendix J. 

2.5.2 Toxicity Assessment 

The toxicity assessment for the COPCs examines information concerning the potential human health 

effects of exposure to COPCs. The goal of the toxicity assessment is to provide, for each COPC, a 

quantitative estimate of the relationship between the magnitude and type of exposure and the severity or 

probability of human health effects. The toxicity values presented in this section are integratecl with the 

exposure assessment (Section 2.5.3) to characterize the potential for the occurrence of adverse health 

effects (Section 25.3 and the site-specific sections). 

The toxicological evaluation involves a critical review and interpretation of toxicity data from 

epidemiological, clinical, animal, and in vitro studies. This review of the data ideally determines both the 

nature of the health effects associated with a particular chemical and the probability that a given quantity 

of a chemical could result in the referenced effect. This analysis defines the relationship between the 

dose received and the incidence of an adverse effect for the chemicals of potential concern. 
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The entire toxicological database is used to guide the derivation of cancer slope factors (CSFs) for 

carcinogenic effects and reference doses (RfDs) for noncarcinogenic effects. These data may include 

epidemiological studies, long-term animal bioassays, short-term tests, and evaluations of molecular 

structure. Data from these sources are reviewed to determine if a chemical is likely to be toxic to humans. 

Because of the lack of available human studies, however, the majority of toxicity data used to derive 

CSFs and-RfDs comes from animal studies. 

For noncarcinogenic effects, the most appropriate animal model (i.e., the species most biologically similar 

to the human) is identified. Pharmacokinetic data often enter into this determination. In the absence of 

sufficient data to identify the most appropriate animal model, the most sensitive species is chosen. The 

RfD is generally derived from the most comprehensive toxicology study that characterizes the 

dose-response relationship for the critical effect of the chemical. Preference is given to studies using the 

exposure route of concern; in the absence of such data, however, an RfD for one route of exposure may 

be extrapolated from data from a study that evaluated a different route of exposure. Such extrapolation 

must take into account pharmacokinetic and toxicological differences between the routes of exposure. 

Uncertainty factors are applied to the highest no-observed-adverse-effect-level (NOAEL) to adjust for 

inter- and intraspecies variation, deficiencies in the toxicological database, and use of subchronic rather 

than chronic animal studies. Additional uncertainty factors may be applied to estimate a NOAEL from a 

lowest-observed-adverse-effect-level (LOAEL) if the key study failed to determine a NOAEL. When 

chemical-specific data are not sufficient, an RfD may be derived from data for a chemical with structural 

and toxicologic similarity. 

CSFs for weight-of-evidence Group A or B chemicals are generally derived from positive cancer studies 

that adequately identify the target organ in the test animal data and characterize the dose-response 

relationship. CSFs are derived for Group C compounds for which the data are sufficient but are not 

derived for Group D or E chemicals. (An explanation/definition of these weight-of-evidence classes is 

provided in subsection 2.5.2.1). No consideration is given to similarity in the animal and human target 

organ(s), because a chemical capable of inducing cancer in any animal tissue is considered potentially 

carcinogenic to humans. Preference is given to studies using the route of exposure of concern, in which 

normal physiologic function was not impaired, and in which exposure occurred during most of the animal’s 

lifetime. Exposure and pharmacokinetic considerations are used to estimate equivalent human doses for 

computation of the CSF. When a number of studies of similar quality are available, the data may be 

combined in the derivation of the CSF. 
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Toxicological profiles for each of the COPCs are presented in Appendix K. These profiles present a 

summary of the available literature on carcinogenic and noncarcinogenic effects associated with human 

exposure to the chemical. 

2.5.2.1 Carcinogenic Effects 

The toxicity information considered in the assessment of potential carcinogenic risks includes a weight-of- 

evidence classification and a slope factor. The weight-of-evidence classification qualitatively describes 

the likelihood that a chemical is a human carcinogen and is based on an evaluation of the available data 

from human and animal studies. A chemical may be placed in one of three groups in EPA’s classification 

system to denote its potential for carcinogenic effects: 

l Group A - known human carcinogen 

l Group Bl or B2 - probable human carcinogen 

l Group C - possible human carcinogen 

Chemicals that cannot be classified as a human carcinogen because of a lack of data are placed in 

Group D, and those for which there is evidence of noncarcinogenicity in humans are in Group E. 

The CSF is the toxicity value used to quantitatively express the carcinogenic hazard of cancelr-causing 

chemicals. It is defined as the upperbound estimate of the probability of cancer incidence per runit dose 

averaged over a lifetime. Slope factors are derived from studies of carcinogenicity in humans and/or 

laboratory animals and are typically calculated for compounds in Groups A, Bl, and B2, although some 

Group C carcinogens also have slope factors and some B2 carcinogens have none (e.g., lead). .Slope 

factors are specific to a chemical and route of exposure and are expressed in units of (mglkglday)’ for 

both oral and inhalation routes. Inhalation cancer toxicity values are usually expressed as inhalation unit 

risks in units of reciprocal ug/m3 [1/(ug/m3)]. Because cancer risk characterization requires an estimate of 

reciprocal dose in units of l/(mg/kg/day), the inhalation unit risk must be converted to the mathematical 

equivalent of an inhalation cancer slope factor, or risk per unit dose (mglkglday). This is done by 

assuming that humans weigh 70 kg and inhale 20 m3 of air per day [i.e., the inhalation unit risk (1/ugIm3) 

is divided by 20 m3, multiplied by 70 kg, and multiplied by 1,000 ug/mg to yield the mathematical 

equivalent of an inhalation slope factor (l/mg/kg/day)]. CSFs for COPCs are presented in Table 2-5. The 

primary sources of information for these values are the EPA (EPA, 1997a and 1998a) and EPA fiegion III 

(EPA, 1998). 
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EPA’s database (IRIS - the Integrated Risk Information System; EPA, 1998a) was consulted as the 

primary source for CSF values, as well as for RfDs. EPA intends that IRIS supersede all other sources of 

toxicity information for risk assessment. If values are not available in IRIS, the annual Health Effects 

Assessment Summary Tables (HEAST; 1997a) were consulted, as well as the current EPA Region III 

Risk-Based Concentration table (EPA, 1998). If no CSF is available, from any of these sources, 

carcinogenic risks are not quantified and potential exposures are addressed in the uncertainty section. 

CSFs exist for several (but not all) Class C compounds, which are identified as “possible” human 

carcinogens. These compounds typically exhibit inadequate evidence of carcinogenicity in humans and 

limited evidence in animals. In this human health risk assessment, Class C compounds are evaluated 

quantitatively as class A/Bl/B2 compounds, but the risks associated with exposure to Class C 

compounds are also discussed separately if these chemicals are major risk drivers, underscoring the 

uncertainty associated with these estimations, 

Dermal CSFs are derived from the corresponding oral values. In the derivation of a dermal CSF, the oral 

CSF is divided by the gastrointestinal absorption efficiency to determine a CSF based on an absorbed 

dose rather than an administered dose. The oral CSF is divided by the absorption efficiency because 

CSFs are expressed as reciprocal doses. Dermal CSFs and the absorption efficiencies used in their 

determination are also included in Table 2-5. When no absorption rate is available in the literature, no 

adjustment is made. 

Risk estimates for PAHs have, in the past, assumed that all carcinogenic PAHs have a potency equal to 

that for benzo(a)pyrene. While benzo(a)pyrene was well studied, other Class B2 PAHs had insufficient 

data with which to calculate a CSF. EPA has published provisional guidance to assess PAHs (EPA, 

1993c). Estimated orders of potential potency (rather than a toxicity equivalence factor or TEF) were 

developed based on skin painting tests and are rounded to one significant figure (based on an order of 

magnitude). The values are based on a comparable endpoint (complete carcinogenesis after repeated 

exposure to mouse skin). The quality of the data does not support any greater precision. The orders of 

potential potency used in this health risk assessment are presented in Table 2-6 and are those proposed 

for use by EPA Region I (EPA, 1994~). 

EPA has determined that the CSF for benzo(a)pyrene is 7.3 (mglkglday)’ and that no acceptable 

inhalation unit risk factor exists for this compound. Therefore, the guidance is applicable only to oral 

exposure. There is “no basis for judgment that benzo(a)pyrene or other PAHs will be equipotent by oral 

and inhalation routes” (EPA, 1993c). The effects of particulates and cocarcinogens on benzo(a)pyrene 
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effects in the lungs have not been addressed, thereby preventing establishment of an inhalation potency 

for benzo(a)pyrene and relative potencies for other PAHs. 

EPA has determined that extrapolation of the oral cancer slope factor for benzo(a)pyrene to dermal 

exposure is not appropriate because this compound causes skin cancer through direct action at the point 

of application. It is uncertain whether the oral slope factor would be sufficiently protective against the 

local carcinogenic effect of dermally applied benzo(a)pyrene (EPA, undated). The same conclusion is 

therefore applied to other 82 PAHs for this risk assessment, because their cancer slope factors are based 

on that for benzo(a)pyrene. 

2.5.2.2 Noncarcinogenic Effects 

For noncarcinogens, it is assumed that there exists a dose below which no adverse health effec:ts will be 

seen. Below this “threshold” dose, exposure to a chemical can be tolerated without adverse effects. For 

noncarcinogens, a range of exposure exists that can be tolerated. Toxic effects are manifested mly when 

physiologic protective mechanisms are overcome by exposures to a chemical above its threshold level. 

Maternal and developmental endpoints are considered systemic toxicity. 

The potential for noncarcinogenic health effects resulting from exposure to chemicals is assessed by 

comparing an exposure estimate (intake or dose) to a reference dose (RfD). The RfD is expressed in 

units of mg/kg/day and represents a daily intake of contaminant per kilogram of body weight that is not 

sufficient to cause the threshold effect of concern. An RfD is specific to the chemical, the route of 

exposure, and the duration over which the exposure occurs. Separate RfDs are presented for ingestion 

and inhalation pathways. In particular, reference concentrations (RfCs) in units of mg/m3 are typically 

presented for the inhalation pathway. Because characterization of noncarcinogenic effects requires an 

estimate of dose in units of mg/kg/day, the inhalation RfC must be converted to an inhalation F!fD. The 

conversion is performed by assuming that humans weigh 70 kg and inhale 20 m3 of air per day [i.e., the 

inhalation RfC (mg/m”) is multiplied by 20 m3/day and divided by 70 kg to yield an inhalation RfD 

Ow~WWK 

To derive an RfD, EPA reviews all relevant human’and animal studies for each compound and selects the 

study (studies) pertinent to the derivation of the specific RfD. Each study is evaluated to determine the 

no-observed-adverse-effect-level (NOAEL) or, if the data are inadequate for such a determination, the 

lowest-observed-adverse-effect-level (LOAEL). The NOAEL corresponds to the dose (in mg/kg/day) that 

can be administered over a lifetime without inducing observable adverse effects. The LOAEL 

corresponds to the lowest daily dose that induces, an observable adverse effect. The toxic. effect 
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characterized by the LOAEL is referred to as the “critical effect.” To derive an RfD, the NOAEL (or 

LOAEL) is divided by uncertainty factors to ensure that the RfD will be protective of human health. 

Uncertainty factors are applied to account for extrapolation of data from laboratory animals to humans 

(interspecies extrapolation), variation in human sensitivity to the toxic effects of a compound (intraspecies 

differences), derivation of a chronic RfD based on a subchronic rather than a chronic study, or derivation 

of an RfD from the LOAEL rather than the NOAEL. In addition to these uncertainty factors, modifying 

factors between 1 and 10 may be applied to reflect additional qualitative considerations in evaluating the 

data. For most compounds, the modifying factor is one. 

A dermal RfD is developed by multiplying an oral RfD (based on an administered dose) by the 

gastrointestinal tract absorption factor. The resulting dermal RfD, based on an absorbed dose, is used to 

evaluate the dermal (absorbed) dose calculated by the dermal exposure algorithms. 

Reference doses for the COPCs are presented in Table 2-7. The primary source of these values is the 

IRIS database, followed by other EPA sources described for the carcinogens. This table also includes the 

primary target organs affected by a particular chemical. This information may be used in the risk 

characterization section to segregate risks by target organ effects, unless the total Hazard Index is below 

unity. 

2.5.3 Exposure Assessment Methodology 

The exposure assessment defines and evaluates, quantitatively or qualitatively, the type and magnitude of 

human exposure to the chemicals present at or migrating from a site. The exposure assessment is 

designed to depict the physical setting of the site, identify potentially exposed populations, and estimate 

chemical intakes under the identified exposure scenarios. 

Actual or potential exposures at the IHDIV-NSWC are based on the most likely pathways of contaminant 

release and transport, as well as human activity patterns. The course that a chemical takes from the 

source to the potentially exposed individual is defined as the exposure pathway. A complete exposure 

pathway has three components: (1) a source of chemicals that can be released to the environment; (2) a 

route of contaminant transport through an environmental medium; and (3) an exposure or contact point for 

a human receptor. This compilation of contaminant sources, likely exposure pathways, and receptors is 

often depicted in a conceptual site model. 
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-“-. 2.5.3.1 Conceptual Site Model 

The development of a conceptual site model (CSM) is an essential component of the exposure 

assessment. The CSM graphically integrates information regarding the physical characteristics of the site 

(i.e., the exposure setting) exposed populations, sources of contamination, and contaminant mobility (fate 

and transport) to identify potential exposure routes and receptors evaluated in the risk assessment. A 

well defined CSM allows for a better understanding of the risks at a site and aids the risk 

managers in the identification of the potential need for remediation. CSMs for eaclh of the 

NSWC study areas under investigation are shown in Figures 2-2 through 2-6. 

Exposure Setting 

The exposure setting consists of a description of the physical characteristics (climate, meteorology, 

geology, groundwater hydrology, vegetation, and nearby surface water bodies) of a site. A, detailed 

description of the physical characteristics of NSWC, in general, and of each site, in particular, is provided 

in Section 2.0 and Sections 4.0 through 7:0, respectively. A synopsis of the information pertinent to the 

assessment of potential exposure is presented below. 

The climate of Indian Head, Maryland, is best described as continental with well-defined seasons, and 

moderating effects from the Chesapeake Bay and Potomac River. Summers are warm; winters are wet 

and cold. Seasonal average temperatures range from 21” F to 89” F. Annual precipitation averages 47 

inches (19 inches as frozen precipitation) which is fairly evenly distributed over the year. 

Shallow groundwater is reported to be hydrologically connected to the adjacent surface water systems 

and flow appears to be mostly lateral. The area is part of the Potomac River estuary, which is affected by 

tidal, diurnal, and seasonal changes. These influence the quality and position of groundwater. 

Groundwater in the middle and lower parts of the Patapsco aquifer is relatively confined by overlying 

deposits, but is probably hydraulically connected to the Potomac River. The Arundel Formation effectively 

isolates the lower (Patuxent) aquifers. Groundwater from the shallow aquifer is .not used as a potable 

water supply and is not anticipated to be used in the future. Drinking water is obtained from the deep 

aquifer (190 to 240 feet below ground surface). 

The Potomac River, Chicamuxen Creek, and Mattawoman Creek, which bound the IHDIV-NSWC, are 

Maryland Class I and/or II waterways. Therefore, they are protected resources for aquatic life, 

recreational activities, fishing, and/or shellfish harvesting. 
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Sources of Contamination 

The suspected or known source(s) of contamination are discussed in the site-specific sections of this 

document, Section 4.0 thorough 7.0. 

Contaminant Release and Migration Mechanisms 

Chemicals may be released from environmental media in a study area by a variety of mechanisms 

including stormwater runoff and subsequent erosion of surface soil, infiltration of soluble chemicals and 

subsequent migration through the subsurface soil to the water table where the chemicals may migrate 

downgradient, and via wind erosion of surface soil from unpaved areas. 

Storms generate runoff, which is directed toward stormwater drainageways. Initially, this water may move 

across an area as sheet flow, which can entrain loose soil material. This soil is moved as a sediment and 

will be deposited where the flow velocity diminishes below that needed to carry a particular grain size. 

Typically in undeveloped areas, this soil/sediment is deposited in small drainageways and migrates 

farther downstream with each new storm, which also adds new material. Within the IHDIV-NSWC study 

areas, contaminants entrained in/dissolved in surface water may migrate to local ponds and swamps 

within the study area or to surface water bodies such as Mattawoman Creek. 

Soluble chemicals released to the ground surface may also. migrate downward through the soil column 

with infiltrating precipitation. The migration of these chemicals may be somewhat impeded by the 

chemical’s tendency to bind to soil organic material. Eventually, these soluble chemicals may reach the 

water table. Once in the groundwater, chemicals may continue to migrate via dispersion and advection in 

the downgradient direction. Eventually, these chemicals may discharge with the groundwater to surface 

bodies (e.g., Mattawoman Creek) and wetlands. 

Chemicals adsorbed to surface soil may also be released from a site via wind erosion of loose soil 

material. These particulates are carried downwind and potentially off site if the grain size is small enough 

and the wind velocity is great enough. Additionally, chemicals may also be released from soil via 

volatilization. 

Potential Routes of Exposure 

A receptor can come into contact with contaminants in a variety of ways, which are generally the result of 

interactions between a receptors behavior or lifestyle and an exposure medium. This assessment 
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defines an exposure route as a stylized description of the behavior that brings a receptor into contact with 

a contaminated medium. 

This pathway is based on the scenario that a receptor is immersed in air that contains suspended 

particulates and volatile organic vapors originating from the source areas as part of dailly living. 

Subsequent exposure of the receptor occurs upon inhalation of the ambient air. 

Initially, a qualitative comparison of maximum detected soil concentrations and EPA generic SSLs for 

inhalation, based on intermedia transfer (from soil to air), was performed to determine if additional 

quantitative analysis of this potential exposure pathway was warranted. The inhalation SSLs are based 

on residential land use and lifetime exposure scenarios and are therefore relatively conservative values 

for potential receptors under current land use conditions. Exposures to fugitive dust and volatile organic 

compounds released from soil (shallow soil and “all soil”) were found to be insignificant based on the 

qualitative screening, which is summarized in the site-specific COPC screening tables presented in 

Section 4.0 through 7.0. 

Direct Contact with Soil/Sediment 

Receptors may come into direct contact with soil/sediments affected by the release of chemicals from the 

source areas. During the receptor’s period of contact, the individual may be exposed via inadvertent 

ingestion of a small amount of soil or via dermal absorption of certain contaminants from the soil. Various 

factors affect the rate of dermal absorption, including the amount of soil on the skin surface, soil 

characteristics (moisture, pH, organic carbon content, etc.), skin characteristics (thickness, temperature, 

hydration, etc.), volatilization losses, and chemical-specific properties. 

Direct Contact with Groundwater 

Conservatively and for purposes of completeness, domestic use of the shallow groundwater resource will 

be evaluated in this baseline risk assessment. The shallow groundwater resource at the IHDIV-NSWC is 

not currently used as a potable water supply and is not anticipated to be used in the future. Additionally, it 

is possible that an excavation (for construction, utility maintenance, etc.) could be deep enough to come 

into contact with the shallow groundwater. In such an instance, workers could be exposed to the 

groundwater (e.g., via dermal contact). 
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Direct Contact with Surface Water 

Receptors may also come into direct contact with surface water containing chemicals in a suspended or 

dissolved phase. In most cases, this exposure would be of short duration (unless swimming is involved), 

and individuals may be exposed via dermal contact and/or incidental ingestion. 

Ingestion of Finfish 

. 
Finally, persons could be exposed to potentially site-related contaminants when ingesting finfish 

harvested from local ponds or Mattawoman Creek. 

Potential Receptors 

Several potential receptors have been identified under both current and future land use conditions. These 

receptors were identified by analyzing the interaction of current and anticipated future land use practices 

and the identified sources of contamination. These receptors are as follows: 

l Maintenance workers and full-time employees may be exposed to site media while performing 

maintenance activities (e.g., mowing, landscaping), site inspections, or daily duties. Typically, these 

two classes of receptors are evaluated for exposure to surface soil and sediments only. Exposures to 

subsurface soil are not evaluated for these receptors since maintenance workers and full-time 

employees are not typically exposed to subsurface soil. Exposures to subsurface soil are addressed 

by the construction worker scenario. Exposure to groundwater is not evaluated for these receptors 

because shallow groundwater at the IHDIV-NSWC is not used as a potable water supply under 

current conditions and is not anticipated to be used as a potable water supply in the future. Exposure 

to surface water and sediment is expected to be minimal for these receptors. 

l Adolescent trespassers - Unless a site is physically restricted or located in a highly remote or 

secured area, individuals may trespass on the site and come in contact with site media. Adolescent 

trespassers from ages 7 to 16 years are evaluated for infrequent exposure to surface soil, surface 

water, and sediments. Small children (6 years or younger) are not included in this receptor group 

because they are expected to be supervised by an adult. It is assumed that these receptors may 

occasionally consume fish taken from a study area. 

l Adult recreational users - The Potomac River and Mattawoman Creek, which bound the IHDIV- 

NSWC are Maryland Class I and/or II waterways, indicating that they are protected resources for 

aquatic life, recreational activities involving water contact, fishing, and/or shellfish harvesting. Adult 
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recreational users are considered as potential receptors at certain sites. This receptor group is 

evaluated for exposure to surface water, sediment, and contaminated finfish. Anticipated exposure to 

surface soil is assumed to be relatively insignificant for this receptor. Results from the assessment of 

recreational users must be interpreted carefully. If the estimated risk is not significant, this may 

indicate that the activities on IHDIV-NSWC have not seriously impacted streams at the points of 

sampling. If risk is estimated to be significant, it may not be possible to determine whether chemical 

contamination is associated with the sites of concern or if the contamination is from another source 

upgradient to the sampling point. The nature of the chemicals found may be indicative of the source. 

For example, high concentrations of explosives may, in fact, originate from IHDIV-NSWC if no other 

upgradient source of these chemicals can be identified. 

l Construction workers are evaluated for exposure to surface and subsurface soil and sediments. 

Dermal exposure to shallow groundwater or inhalation of organics volatilizing from groundwater is 

also possible for this receptor. The determination of whether exposure to groundwater is evaluated in 

the quantitative risk assessment is made on a site-by-site basis using information on the depth to 

groundwater and detected chemicals in groundwater. 

“id -., l Hypothetical onsite residents are evaluated as potential receptors. Future onsite residents are 

assumed to be exposed to surface and subsurface soil and groundwater on a daily basis and to 

surface waters and sediments, less frequently. It is also assumed that these receptors occasionally 

consume fish taken from the study area. A future residential scenario is not considered to be likely at 

sites located in secured areas at the IHDIV-NSWC or at sites containing land use restrictions. Offsite 

residents, commonly considered because of their potential exposure to site media indirectly through 

the generation of fugitive dust and/or volatile emissions and migration of groundwater. are not 

evaluated for the IHDIV-NSWC. The sites of concern are isolated from true residential areas by the 

creeks, rivers, or IHDIV-NSWC access restrictions and exposure to offsite residents is highly unlikely. 

A summary of the anticipated receptors and exposure routes for each site of concern is provided in Table 2-8. 

Two variations of each receptor are considered in this baseline risk assessment: 1) the reasonable 

maximum exposure (RME) receptor, 2) the central tendency exposure receptor (CTE). 

” *-.-. 

Traditionally, exposures evaluated in the human health risk assessment were based on the concept of a 

reasonable maximum exposure (RME) only, which is defined as “the highest exposure that is reasonably 

expected to occur at a site” (EPA, 1989b). However, more recent risk assessment guidance (EPA, 

1992b) indicates the need to address an average case or central tendency exposure (CTE). In order to 

provide a full characterization of potentiai exposure, both RME and CTE are evaluated in the site-specific 

059802/P 2-41 CT0 0245 



risk assessments for the IHDIV-NSWC. It should be noted that the available guidance (EPA, 1993e) 

concerning the evaluation of CTE is limited and at times vague. Therefore, professional judgment is 

exercised when defining CTE conditions for a particular receptor at a site. 

2.5.3.2 Exposure Concentrations 

The exposure point concentration, which is calculated for COPCs 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) on the mean, 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 10 or more samples 

(EPA, 1992c). The 95 percent UCL is used as the exposure point concentration to assess RME and CTE 

risks (EPA, 1993e). If the calculated 95 percent UCL exceeds the maximum detected concentration, the 

maximum is used as the exposure point concentration in place of the UCL. If the data set has an 

undefined distribution, it is assumed to be log-normally distributed and the 95 percent UCL is used as the 

exposure point concentration providing that the value does not exceed the maximum concentration. The 

maximum detected concentration is used as the exposure concentration when the 95 percent UCL 

exceeds the maximum. 

For data sets with less than 10 samples, the UCL is considered to be a poor estimate of the mean, and 

the exposure concentration is defined as the maximum detection or arithmetic mean (if less than 

maximum) for RME and CTE scenarios, respectively (EPA, 1993e). 

Conventional statistical methods are used to determine the distribution and UCL of a particular data set 

(Gilbert, 1987 and EPA, 1992c). Sample and duplicate analytical results are averaged for statistical use. 

Nondetected data points are utilized; in general, one-half the sample-specific quantitation limit is used for 

these analytical results. Detailed sample calculations, as well as general methodology for the statistical 

evaluation, are presented in Appendix K. The following paragraphs detail the calculation of the 95 percent 

UCL. 

For normally distributed data, the calculation of the exposure point concentration (i.e., UCL) is a two-step 

process. First the standard deviation of the sample set must be determined, as follows: 
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where: S = standard deviation 

Xi = individual sample value 

n = number of samples 

x = mean sample value 

The one-sided UCL on the mean is then calculated as follows: 

UCL = x+t -5 
( 1 n112 

where: UCL = 95 percent Upper confidence limit of the mean 

1 g = Arithmetic average 

t = One-sided t distribution factor (t& 

S = standard deviation 

n = number of samples 

, -=. 
For log-normally distributed data sets, the exposure point concentration is calculated using the following 

equation: 

Hs 
- 
(n - 1)“2 1 

where: UCL 

ew 

x 

S 

H 

n 

= 95 percent UCL of the mean 

= Constant (base of the natural log, e) 

= Mean of the transformed data 

= Standard deviation of the transformed data 

= H-statistic (from Gilbert, 1987; Ho,& 

= Number of samples 

This equation uses individual sample results that have been transformed using the natural logarithm 

function. 
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253.3 Quantification of Exposure 

Estimates of exposure are based on the contaminant concentrations at the exposure points and on 

scenario-specific assumptions and intake parameters. The models and equations used to quantify 

intakes are described in this section and have been obtained from a variety of EPA guidance documents, 

which are cited in the specific intake estimation sections that follow. 

Exposures are dependent on the predicted concentrations of chemicals in environmental media and local 

land use practices, and both are subject to change over time. This results in a large number of possible 

combinations of receptors, media, exposure pathways, and concentrations. As mentioned previously, 

Table 2-8 presents a summary of the receptors and exposure pathways to be evaluated in the quantitative 

risk assessment. Some of these scenarios ,(such as occupational, trespassing, and recreational 

scenarios) may be applicable under both current and future land use conditions. 

Exposure model parameters are presented in Tables 2-9 through 2-14 for the exposure assessment of 

the various receptors evaluated in the quantitative risk assessment. The values reflect current EPA 

guidance and recent comments received from EPA Region III on similar Navy projects. All parameters 

are referenced in footnotes on each table. These parameters are used in the equations presented in this 

section, along with the exposure point concentrations presented in the site-specific sections, to calculate 

intakes, which will be used to determine risks. Individual chemical intakes for each receptor/exposure 

route combination are presented in the spreadsheets in Appendix K. 

Noncarcinogenic intakes are estimated using the concept of an average annual exposure. Carcinogenic 

intakes are calculated as an incremental lifetime exposure, which assumes a life expectancy of 70 years. 

Incidental Ingestion of Soil/Sediment 

Direct physical contact with soil (and sediment) may result in the incidental ingestion of chemicals. 

Exposure associated with the oral route is estimated in the following manner (EPA, 1989a and 1992a): 

Intake,, = (C,i)(lR,)(FI)(EF)(ED)(CF) / (BVV)(AT) 

where: Intake,, = intake of chemical “i” from soil or sediment (mglkglday) 

csi = concentration of chemical “i” in soil or sediment (mg/kg) 

IR, = ingestion rate (mg/day) 

FI = fraction ingested from contaminated source (dimensionless) ’ 

059802/P 2-44 CT0 0245 



EF = 

ED = 

CF = 

BW = 

AT = 

exposure frequency (dayslyr) 

exposure duration (yr) 

conversion factor (1 E-6 kg/mg) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

Soil/sediment ingestion rates ranging from 100 mg/day to 480 mg/day will be used to evaluate the RME 

receptor; ingestion rates ranging from 25 mglday to 240 mg/day will be used to evaluate the CTE 

receptor. The exposure frequency and exposure durations assumed for the receptors vary. Year round 

exposure (350 days per year) for a 30 year duration is assumed for a hypothetical future resident (RME 

case). In contrast, it is assumed that the RME trespasser will only be exposed to site contaminant 16 

days per year (one day a week during the warm weather months) for the duration of 10 years. As detailed 

in the footnotes presented in Table 2-9 through 2-14, federal EPA and EPA Region III guidance ‘was used 

whenever possible. 

The fraction of soil ingested from the source is based on assumed human activity patterns.’ With two 

exceptions, default values of 1.0 (RME) and 0.5 (CTE) are used for this input parameter. The FI value 

used to evaluate the RME construction worker and full time employee were adjusted (FI = 0.88) to reflect 

the fact that these receptors are exposed to soils AND sediments. The FI term was adjusted to assure 

that ingestion rates (for solid matrices) for the construction worker and the full-time employee would not 

exceed 480 mg/day and 100 mg/day, respectively (calculations supporting this adjustment of the FI are 

presented in Appendix K). 

Dermal contact with Soil/Sediment 

Direct physical contact with soil (and sediment). may result in the dermal absorption of chemicals. 

Exposure associated with the dermal route is estimated in the following manner (EPA, 1989a ancl 1992a): 

Intake,, = (Csi )(sA)(AF)(ABs)(CF)(EF)(ED) / (BWAT) 

where: Intake,, = 

G = 

SA = 

amount of chemical “i” absorbed during contact with soil/sediment 

(mg/kg/day) 

concentration of chemical “i” in soil/sediment (mg/kg) 

skin surface area available for contact (cm2/day) 
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AF = 

ABS = 

CF = 

EF = 

ED = 

BW = 

AT = 

skin adherence factor (mg/cm2) 

absorption factor (dimensionless) 

conversion factor (1 E-6 kg/mg) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 dayslyr; 

for carcinogens, AT = 70 yr x 365 days/yr 

The same exposure frequencies and durations used in the estimation of incidental ingestion intakes of 

soil/sediment are used to estimate exposure via dermal contact. Exposed surface areas (SA) of the body 

available for dermal contact are determined on a receptor-specific basis since the SA assumptions should 

reflect the human activities and clothing worn during exposure events. Current guidance (EPA, 1992a) is 

used to develop the following default assumptions concerning the amount of skin surface area available 

for contact for a receptor: 

l For maintenance workers and full-time employees, the surface area assumed to be available for 

soil/sediment contact (4,300 cm2), is the arithmetic mean value for the head, arms, and hands. 

. For the construction worker, the surface area assumed to be available for soil/sediment contact 

(5,300 cm2), is the arithmetic mean value for the head, hands, arms, and lower legs. 

. For adolescent trespassers and adult recreational users, 30 percent of the total body surface area is 

assumed to be available for soil and/or sediment contact. 

l For hypothetical future onsite residents, 25 percent of the total body surface area is assumed to be 

available for soil/sediment contact. 

The published range for the soil adherence factor is 0.2 to 1.0 mg/cm* (EPA, 1992a). Soil adherence 

factors of 1 .O and 0.2 are used to evaluate RME and CTE, respectively. Current EPA Region III guidance 

(EPA, 1995a) is used to determine chemical-specific absorption factors which are presented in Table 

2 15. 
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.C?_ Inhalation of Air and Fugitive Dust/Volatile Emissions 

A qualitative evaluation (comparison of study area data to EPA SSLs for transfers from soil to alar) of this 

exposure pathway will be performed for each site under investigation. A quantitative evaluation will be 

conducted if significant exceedances of EPA SSLs are observed. A quantitative evaluation will be 

performed for maintenance workers, full time employees, construction workers, and the hypothetical 

future resident only. Exposure through inhalation is assumed to be negligible for recreational users and 

trespassers. 

The following equation will be used to determine exposure doses .resulting from the inhalation of fugitive 

dust and volatile emissions (EPA, 1989b): 

Intake,, = (C,i)(lR,)(ET)(EF)(ED) I (BW)(AT) 

where: Intakeai = 

c.& = 

IR, = 

ET = 

EF = 

ED = 

BW = 

AT = 

intake of chemical “i” from air via inhalation (mg/kg/day) 

concentration of chemical “i” in air (mg/m3) 

inhalation rate (m3/hr) 

exposure time (hours/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 dayslyr 

The concentration of a chemical in air will be developed using modeling techniques presented in current 

SSL guidance, measured soil concentrations, and additional site-specific information (see sample 

calculations in Appendix K). As detailed in Tables 2-9 through 2-14, inhalation rates vary for the receptors 

evaluate and reflect the assumed activity pattern for each receptor. 

Incidental/Direct Ingestion of Groundwater/Surface Water 

Direct ingestion of groundwater will be evaluated for the hypothetical future resident only. Incidental 

ingestion of surface water will be evaluated for the adolescent trespasser, the adult recreational user, and 

.-.. the hypothetical future resident. Exposure to surface water is considered to be minimal for workers. 

Therefore, this exposure pathway will not.be evaluated for this receptor group. 
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Intakes associated with ingestion of groundwater or surface water are evaluated using the following 

equations (EPA, 1989b): 

Intake,,,, = (C,i)(IR,)(EF)(ED) / (BW)(AT) for groundwater 

Intake,, = (C,i)(CR)(ET)(EF)(ED) / (BW)(AT) for surface water 

where: Intake,, = 

G/ = 

IR, = 

CR = 

ET = 

EF = 

ED = 

BW = 

AT = 

intake of chemical “i” from water (mg/kg/day) 

concentration of chemical “i” in water (mg/L) 

ingestion rate for groundwater (L/day) 

contact rate for surface water (L/hr) 

exposure time for surface water (hr/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

Groundwater ingestion by residential receptors is assumed to occur on a daily basis. Exposure to surface 

water for receptor groups is anticipated to be limited to infrequent, site-specific exposure events. No 

receptor- and activity-specific information is available to estimate surface water contact rates for the 

identified receptors. The conventional value of 0.050 L/hr will be used for all receptors under CTE and 

RME conditions (EPA, 1989a). The exposure times for adult recreationalusers, adult and child residents, 

and adolescent trespassers were set at 4.0 hours/day, and 2.0 hours/day for the RME and CTE case, 

respectively. 

Dermal Contact with GroundwaterISurface Water 

The quantitative risk assessment will be performed assuming that receptors ingesting groundwater or 

surface water will also be dermally exposed to groundwater and/or surface water. Residential receptors 

are assumed to use groundwater for domestic purposes (i.e., bathing, showering, washing dishes) which 

could result in dermal exposure. It is also possible under future land use conditions that deep excavations 

at the IHDIV-NSWC for activities such as utility maintenance and construction could result in a dermal 

exposure to the shallow groundwater. Dermal contact with surface water may also occur while receptors 
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_.. are involved in certain activities, such as fishing and trespassing. The need for an evaluation of these 

exposure scenarios will be determined on a site-by-site basis. 

The following equation is 

1992a): 

where: DAD,, = 

DAeven, = 

EV = 

ED = 

EF = 

A = 

BW = 

AT = 

used to assess exposures resulting from dermal contact with water (EPA, 

DAD,, = we,,, NWWWW 1 (BWAT) 

dermally absorbed dose of chemical “i” from water (mg/kg/day) 

absorbed dose per event (mg/cm2-event) 

event frequency (events/day) 

exposure duration (yr) 

exposure frequency (days/yr) 

skin surface area available for contact (cm*) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 dayslyr; 

for carcinogens, AT = 70 yr x 365 days/yr 

Groundwater exposure for residential receptors is assumed to occur on a daily basis, while exposure for 

other receptor groups is limited to infrequent, site-specific exposure events. Dermal intakes for residents 

and select recreational users (i.e., water skiers, swimmers) assume total body exposure. For other 

receptor groups, such as trespassers, fishermen, and construction workers, the exposed surface area of 

the body available for contact is determined based on assumed activities. .Tables 2-9 through 2-14 detail 

the surface areas assumed to be available for each receptor being evaluated. 

The absorbed dose per event (D4,,,) is estimated using a nonsteady-state approach for organic 

compounds and a traditional steady-state approach for inorganics. For organics, the following equations 

wpb: 

Itevent < t *, then: DA,,,,t = (2 KP) (Cwi) (CF) 
JKZ 

i I 
25 

If tevent > t *, then: DAevent = W,) (C,i) (CO 
t event +2J+3B 

l+B [ 31 I+5 

where: LVent = duration of event (hr/event) 
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t’ = time it takes to reach steady-state conditions (hr) 

K, = permeability coefficient from water through skin (cm/hr) 

cw, = concentration of chemical ‘7” in water (mg/L) 

T = lag time (hr) 

71 = constant (djmensionless; equal to 3.141592654) 

CF = conversion factor (1 E-3 Ucm3) 

B ‘= partitioning constant derived by Bunge Model (dimensionless) 

Values for the chemical-specific parameters (event, t’, K,, t, and B) are obtained from the current dermal 

guidance (EPA, 1992a, Table 5-8). If no published values are available for a particular compound, they 

are calculated using equations provided in the cited guidance. 

The following nonsteady-state equation is used to estimate DAevent for inorganics: 

DA event = (Kp 1 (hi 1 (tevent 1 

In general, the recommended default value of IE-3 is used for the dermal permeability of inorganic 

constituents. 

Inhalation of Volatiles in Groundwater 

Groundwater exposure may also result in inhalation of volatiles, typically for residential receptors who 

may be exposed while showering, bathing, washing dishes, etc., or for the construction worker who may 

contact shallow groundwater. For other receptors who may come in contact with groundwater, the 

inhalation pathway is assumed to be minimal and will not be evaluated. Inhalation exposures for the 

resident are estimated using a mass transfer model, developed specifically for this exposure route, in 

combination with an air intake estimation model. The mass transfer model accounts for inhalation that 

occurs during a shower and after a shower while the receptor remains in the closed bathroom. The 

method employed is as follows (EPA, 198913, and Foster and Chrostowski, 1987): 

Intake,i = WRJWWWD) / WWAWUCF) 

expt-Ra x Dt > exp R, x(D, - 
K = D, + [ w] 

Ra Ra 

where: Intake,, = intakf! of chemical ‘7” from water via inhalation (mg/kg/day) 
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S = 

R, = 

EF = 

ED = 

BW = 

AT = 

R, = 

K = 

DS = 

Q = 

CF = 

volatile chemical generation rate (pg/m3-min - shower) 

inhalation rate (Umin) 

exposure frequency (showers/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time or period of exposure (days) 

air exchange rate (min-‘) 

mass transfer coefficient (min) 

shower duration (min) 

total time in bathroom (min) 

conversion factor (1 E+6 pg-Umg-m3) 

The estimated volatile chemical generation rate is based on two-phase film theory. The model employs 

contaminant-specific mass transfer coefficients, Henry’s Law constants, droplet diameter, drop time, 

viscosity, temperature, etc. A sample calculation is found in Appendix K. 

If necessary, inhalation exposure intakes for the construction worker will be estimated using the American 
. . -* Society for Testing and Materials (ASTM) Method E 1739-95 (Standard Guide for Risk-Based Corrective 

Action Applied at Petroleum Sites). 

Ingestion of Finfish 

Indirect chemical exposure may also occur via the ingestion of finfish from the Potomac River or 

Mattawoman Creek. This exposure route is evaluated for an adult recreational user, an adolescent 

trespasser, and a hypothetical future on-site resident (EPA, 1989b): 

Intake, = GiNR, W)P) / W’NAT) 

where: Intake,, = 

Cfi = 

IR, = 

EF = 

ED = 

BW = 

AT = 

intake of chemical “i” from shellfish/finfish (mglkglday) 

concentration of chemical 7” in shellfishlfinfish (mg/kg) 

ingestion rate (kg/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 
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for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

Finfish tissue concentrations will be are estimated using surface water data and chemical-specific 

bioconcentration factors. 

2.5.3.4 Exposure to Lead 

The equations and methodology presented in the previous section cannot be used to evaluate exposure 

to lead because of the absence of published does-response parameters for this chemical. Exposure to 

lead can be evaluated using the EPA Integrated Exposure Uptake Biokinetic (IEUBK) Model for lead, 

version 0.99D (EPA, 1994a). This model is designed to estimate blood levels of lead in children (under 7 

years of age) based on either default or site-specific input values for air, drinking water, diet, dust, and soil 

exposure. Exposures to lead by nonresidential adults are evaluated by use of a slope-factor approach 

developed by the EPA Technical Review Workgroup for Lead (EPA, 1996c). The approach focuses on 

estimating fetal blood lead concentrations in women exposed to lead contaminated soils. 

Studies indicate that infants and young children are extremely susceptible to adverse effects from 

exposure to lead. Considerable behavioral and developmental impairments have been noted in children 

with elevated blood lead levels, The threshold for toxic effects to children from this chemical is believed to 

be in the range of 10 ug/dL to 15 ug/dL. Blood lead levels greater than 10 ug/dL are considered to be a 

“concern.” 

In general, the IEUBK Model and Technical Review Work Group Model for lead were used to address 

exposure to lead when groundwater and surface water concentrations exceed the 15 ug/L Federal Action 

Level promulgated under the Safe Drinking Water Act and when detected soil concentrations exceeded 

the OSWER soil screening level of 400 mg/kg for residential land use (EPA, 1994d). Exposure 

concentrations, as well as default parameters for some input parameters, were used in the evaluation. 

Exposures to lead are discussed in the site-specific sections (Sections 4.0 through 7.0). The input 

parameters used and the results of lead models, estimated blood lead levels, and probability density 

histograms are presented in the site-specific appendices. 

2.5.4 Risk Characterization 

Potential risks (noncarcinogenic and carcinogenic) for human receptors resulting from the exposures to 

contaminated media are quantitatively determined during the risk characterization component of the 

human health risk assessment. 
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A summary and interpretive discussion of the quantitative risk estimates are provided in the text of the 

site-specific risk assessments. COPCs which contribute significantly to elevated risks are identified as 

“risk drivers” during the interpretive risk discussion. The numeric estimates of risk will be containled in the 

risk assessment spreadsheets, which are appended to the site-specific assessments. 

2.5.4.1 Risk Estimation Methods 

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

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

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

published CSFs. Noncarcinogenic risk estimated are presented in the form of Hazard Quotients (HQs) 

that are derived using published RfDs. 

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

follows: 

,, .i._ 
ICR = (Estimated Exposure Intake)(CSF) 

If the above equation results in an ICR greater than 0.01, the following equation is used: 

ICR = I- [exp (-Estimated Exposure Intake)(CSF)] 

The ICRs for all COPCs in an exposure scenario are summed to give a cumulative ICR. An ICR of lE-6 

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

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

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

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

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

HQ = (Estimated Exposure Intake) I (RfD) 

An HI is generated by summing the individual HQs for all of the COPCs. 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. 
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2.5.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

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

at a site, quantitative risk estimates are compared to typical benchmarks. The EPA has defined the range 

of 1 E-4 to IE-6 as the ICR “target range” for most hazardous waste facilities addressed under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Cumulative ICRs 

greater than lE-4 generally will indicate that some degree of remediation is required, while ICRs below 

1 E-6 will normally indicate that remedial efforts are not necessary. Whenever ICRs fall between 1 E-4 and 

IE-6, decisions for remediation will be made on a case-specific basis. Individual chemicals contributing 

significantly to risks above the target range are considered to be chemicals of concern (COCs). 

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 COPCs contributing to the risk 

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

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

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

2.5.4.3 Identification of Other Human Health-Based Criteria 

Media-specific regulatory and human health-based criteria for COPCs, other than dose-response 

parameters, are also provided in the site-specific risk assessments. These criteria, which consist of 

Applicable, or Relevant, and Appropriate Requirement (ARARs) and To Be Considered (TBC) values, can 

also be used to indicate the potential for adverse health effects in human receptors. ARARs (i.e., drinking 

water and ambient water quality criteria) are potential cleanup standards and other environmental 

protection requirement and criteria promulgated under Federal or State law. TBCs (i.e., RBCs for drinking 

water) are nonpromulgated, nonenforceable standards or criteria that may be helpful in determining what 

concentration of a particular chemical is protective of human health. 

Soil 

Currently, no state or federal ARARs are available to assess chemical contamination in soil. For the 

purpose of this risk assessment, EPA Region III Risk-Based Concentrations (RBCs) and EPA draft Soil 

Screening Levels (SSLs) were identified as TBCs. Values are presented in Table 2-3. 

RBCs (EPA, 1988b) are risk-based presumptive levels that are calculated using specific exposure 

assumptions for ingestion of soil. The levels are derived for carcinogenic and noncarcinogenic health 
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_“.Y ,, effects; the lower of the two calculated values is defined as the RBC for a chemical. The RBC for 

noncarcnogenic effects is estimated using a Target Hazard Quotient (THQ) of 1 .O. A Target Risk (TR) of 

1 x 10” is used for carcinogenic effects. Based on the identified current and future land uses at IHDIV- 

NSWC, RBCs for the industrial exposure scenario are considered to be the most appropriate TBCs for the 

assessment of adverse health effects. 

Draft SSLs (EPA, 1996b) are risk-based chemical concentrations in soil which, if exceeded, can represent 

a level of contamination which may be considered a potential concern. They are available for three 

exposure pathways: direct ingestion of soil, inhalation of volatiles and fugitive dust, and migration to 

groundwater. SSLs for ingestion are not considered since they are similar to Region III RBCs. Since 

SSLs are based on residential exposure assumptions only, they are conservative TBCs for assessing 

potential health effects at the Stump Neck Annex where only industrial exposure is anticipated. 

” .., 

RBCs are not calculated for lead since the EPA has not derived toxicity values for this chemical. 

However, guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPIPTS) and 

the OSWER. recommends 400 mg/kg as the lowest screening level for lead-contaminated soil in a 

residential setting where children are frequently present (EPA, 1994b, and 1994d). OPPTS identifies 

2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil by children in a residential 

setting is less frequent. 

Groundwater 

ARARs available for this medium are State groundwater standards and Federal Maximum Contaminant 

Levels (MCLs), which are used to assess the drinking water quality of a resource. State MCLs are 

available, although the state of Maryland has essentially adopted the Federal drinking water standards. 

Criteria designated as TBCs for groundwater at each site are Maximum Contaminant Level Goals 

(MCLGs), Health Advisories (HAS), and Region Ill RBCs (for tap water). Table 2-4 contains a summary of 

the health based criteria for groundwater. 

Federal MCLs are promulgated under the Safe Drinking Water Act (EPA, 1992e). MCLs can be risk- 

based standards derived from laboratory or epidemiology studies. However, these values may also 

reflect the technical feasibility of removing the contaminant. Federal MCLs are applicable to all 

community and non-transient water supplies. Since shallow groundwater at the site is not uised as a 

potable water supply, the use of Federal MCLs as enforceable ARARs is not entirely appropriate. 

_<I ,.. However, these values can be used conservatively to infer potential human health impacts. 
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MCLGs are nonenforceable guidelines (TBCs) established entirely on health effects and are generally 

specified as zero for carcinogenic chemicals. These values are based on the assumption of nonthreshold 

toxicity, and do not consider either the technical or economic feasibility of achieving the specific goal. 

Region III RBCs for the consumption of tap water were also used as TBCs in the assessment. As 

previously stated, RBCs are risk-based levels that are estimated for noncarcinogenic and carcinogenic 

effects using residentiai land use exposure assumptions. Water is assumed to be ingested at a rate of 

2 L/day. RBCs are calculated using a THQ of 1.0 and a TR of 1 x 1O6. The use of the RBCs in assessing 

potential health effects at a site results in an extremely conservative analysis since shallow groundwater 

investigated at IHDIV-NSWC is not used as a potable water supply. 

Surface Water 

ARARs and TBCs for the selected COPCs for surface water are outlined in this section. State water 

quality standards were used as ARARs; Federal Ambient Water Quality Criteria (AWQC) for the 

protection of human health were used as TBCs. Table 2-4 contains a summary of the health based 

criteria for surface water. 

Federal AWQC (EPA, 1996e) are nonenforceable guidelines and are mainly used to assess the potential 

for toxic effects in aquatic organisms. However, they may also be used to identify the potential for human 

health risks. AWQC are presented for ingestion of water (2 L/day) and aquatic organisms (6.5 g/day). 

The Potomac River, Chicamuxen Creek, and Mattawoman Creek are Maryland Class I and/or II 

waterways, indicating that they are protected resources for aquatic life, fishing, and/or shellfish harvesting. 

Several Maryland toxic substances criteria for ambient surface water may serve as ARARs, including 

those for fresh water aquatic life, salt water aquatic life, fish consumption by humans, and water 

consumption by humans. 

2.5.5 Uncertainty Analysis 

The goal of the uncertainty analysis is to identify important uncertainties and limitations associated with 

the human health risk assessment. Uncertainties related to each component of the assessment (i.e., data 

evaluation, exposure assessment, toxicity assessment, and risk characterization) are presented in the 

site-specific assessments. In addition, the effect of a particular uncertainty on the outcome of the 

assessment (i.e., risk estimates) is also indicated, where possible. 
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2.5.5.1 Data Evaluation 

The most significant uncertainty associated with this section is associated with the selection of COPCs, 

those chemicals considered to be representative of site contamination. Measured balckground 

concentrations and risk-based screening concentrations were both used to identify COPCs. 

Some degree of uncertainty is associated with the use of established background values since the 

background data base is limited by the number of samples collected and their locations. Actual 

concentrations of naturally occurring inorganics may, in fact, be lower or higher. The use of single-route 

screening concentrations may lead to the underestimation of risks since they do not account for the 

additive effects across various exposure pathways. The resultant effects of the risks are not considered 

significant because conservative values, derived from a target Hazard Index of 0.1 for noncalrcinogens 

and a target risk of 1 x 10” for carcinogens, were employed. In addition, screening concentrations for 

groundwater (which were also used for the surface water) are very conservative since they assume direct 

ingestion occurs at a rate of 2 L/day. . 

Additionally, the chemical analytical data base has some limitations regarding the representativeness of 

the laboratory results, the inclusion of nondetected data, data gaps, number of samples collected, and 

heterogeneity of sample data. The effects of these limitations on the results of the risk assessment are 

varied. However, every effort was made to collect and use samples that reflect actual site conditions. 

Nondetected results were treated using one-half the detection limit in all statistical functions. These 

actions should minimize uncertainty in the data base. 

2.5.5.2 Exposure Assessment 

Major uncertainties related to the estimates of exposure are as follows: 

l The likelihood of the occurrence of the defined exposure scenarios are not always known. Identified 

land use and activity patterns at a site are limited to the observations made during the field 

investigation and known land uses in the surrounding area. 

l Several receptor characteristics, such as age, body weight, and exposure duration, are based on 

professional judgment. 

l There are limitations to using various models and/or equations to estimate exposure doses or 

contaminant concentrations. For example, the use of modeled concentrations (i.e., generated 
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fugitive dust concentrations) in place of monitored values may not be indicative of actual site 

conditions during a future potential construction project. 

. Maximum detected concentrations are sometimes used as representative concentrations. 

In general, the underestimation of risks was prevented using conservative exposure assumptions and 

exposure concentrations. Although maximum concentrations are not a reasonable estimate of the 

concentration expected to be experienced by a receptor over time, the use of these values does provide’a 

highly conservative estimate of risk to potential receptors. 

2.5.5.3 Toxicity Assessment 

The toxicological data used as the basis for all risk assessments contain uncertainty in the following 

areas: 

l Nonthreshold (carcinogenic) effects are extrapolated from the high doses administered to laboratory 

animals to the low doses received under more common human exposure scenarios. 

. Results of laboratory animal studies are extrapolated to human or environmental receptors. 

. There is considerable interspecies variation in toxicological endpoints used in characterizing potential 

health effects resulting from exposure to a chemical. 

l There is considerable variability in sensitivity among individuals of any particular species. 

l Short-time toxicological studies are used to predict long-term effects. 

2.5.5.4 Risk Characterization 

Incremental Cancer Risks and Hazard Indices are summed for all potential COPCs and for all applicable 

routes of exposure. Summing the risks implies that no antagonistic or synergistic effects exist between 

chemicals. It also assumes that similar mechanisms of action and metabolism are ‘prevalent. Therefore, 

the use of this approach may either underestimate or overestimate the risks, depending on the chemical- 

specific interactions, which cannot be predicted. The direction of the uncertainty cannot be defined, but 

the methodology used is based on current EPA guidance. Risks to any individual may also be 

overestimated by summing multiple assumed exposure pathway risks for any single receptor. Although 

every effort was made to develop reasonable scenarios, not all individual receptors may be exposed via 
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--_ all pathways considered. 

2.5.5.5 Summary 

In summary, noncarcinogenic hazards and carcinogenic health risks are estimated using a number of 

assumptions. Consequently, the values presented for a site contain an inherent level of uncertainty. The 

extent to which health risks can be characterized is primarily dependent upon the accuracy with which the 

toxicity of a chemical can be estimated and the accuracy of the exposure scenario assumptions. 

2.6 ECOLOGICAL METHODS 

This section presents the methods used for ecological risk assessment and ecological risk maritagement 

for this RI. 

2.6.1 Risk Assessment 

, -. 

In addition to characterizing the nature and extent of site contamination and assessing potential1 risks to 

human. health, the RI process requires an assessment of the potential adverse effects of site 

contamination on the environment. Specifically, ecological receptors may be at risk from environmental 

contamination associated with the RI Sites 12, 39/41, and 42 at IHDIV-NSWC. Accordingly, an ecological 

risk assessment’ (ERA) was performed to characterize the potential risks from IHDIV-NSWC related 

contaminants to ecological receptors that inhabit the installation area. Since Sites 39 ancl 41 are 

adjacent, they were assessed together. Site 44 has no significant ecological component and, thus, was 

not assessed in this ERA. This section presents the general approach that was taken to as)sess the 

impacts of site contamination on ecological receptors and the habitats that support these organislms. This 

assessment generally followed a two-step process: 

Step 1: Preliminary Problem Formulation and Ecological Effects Evaluation 

. Preliminary Problem Fo;mulation - This is the first phase of an ERA, which discusses the goals, 

breadth, and focus of the assessment. It includes general descriptions of the RI sites to be 

investigated with emphasis on the habitats and ecological receptors present. This phase also 

involves characterization of contaminant sources and migration pathways, evaluation of routes of 

contaminant exposure, and selection of analytes to be assessed. Assessment and measurement 

endpoints are also selected in this phase. Finally, a conceptual model is developed that describes 

how contaminants associated with the RI sites may come into contact with ecological receptors. 
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l Ecological Effects Evaluation - In this phase, medium-specific ecological screening levels for each 

analyte (i.e., concentrations of each contaminant above which adverse effects to ecological receptors 

may occur) are identified. Receptor-specific toxicity reference values (TRVs) are also derived during 

this step. This step is undertaken concurrently with the exposure assessment described below. 

Step 2: Preliminary Exposure Assessment and Risk Calculation 

. Preliminary Exposure Assessment - This portion of the ERA includes the identification of the data 

used to represent concentrations of contaminants to which ecological receptors may be exposed in 

various media and the actual selection of exposure point contaminant concentrations from those data. 

Calculation of receptor-specific contaminant doses is also performed. 

l Preliminary Risk Calculation - In this step, exposure point concentrations are compared to screening 

levels in order to characterize potential risk to ecological receptors of concern from contaminant 

exposure. TRVs are also compared to contaminant doses. Analytes found to pose potential risk after 

these comparisons are selected as contaminants of potential concern (COPCs). 

When these two steps are completed, the results can be interpreted and the uncertainties associated with 

the ERA can be addressed. The above process, described in further detail below, represents the general 

ERA approach recommended in most recent EPA guidance for performing ERAS (EPA, 1997). 

Furthermore, the ERA was conducted in accordance with other available, current ERA guidance 

documents (Wentsel et al., 1996; Ingersoll et al., 1997). 

Due to the potential complexity of ERAS, they are often conducted using a tiered approach and 

punctuated with Scientific/Management’Decision Points (SMDPs), which are meetings involving the risk 

assessors, risk managers, and client to control costs, prevent unnecessary analyses, and ensure that the 

ERA is proceeding in an efficient, timely manner. Information analyzed in one tier is evaluated to 

determine whether the objectives of the study have been met and then may be used to identify the data 

required for the next tier, if necessary. This Tier 1 ERA can be ionsidered a “screening-level” 

assessment since it is based on only a conservative initial screening of contaminant concentrations 

against contaminant-specific screening values. The purpose of the screening level ERA is to determine 

which chemicals detected in site media do not pose potential ecological risks. The next tier is a baseline 

ERA (BERA), which is a more focused study that incorporates the initial screening and its COPCs but 

also encompasses detailed laboratory and field studies or extensive modeling. The BERA comprises 

Steps 3 through 7 of the 8-step ERA process. Step 8 is risk management. As per discussions with 
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, .-+ Region III BTAG, a portion of Step 3 was included in this assessment and the methods for this step are 

described in Section 2.6.2. 

2.6.1.1 Preliminary Problem Formulation 

Site Backgrounds and Ecological Settings 

The preliminary problem formulation of an ERA contains a description of the background of each study 

site as well as a description of the ecological setting. These descriptions are presented in site-specific 

sections in this report. 

Habitat Types and Ecological Receptors 

The preliminary problem formulation of an ERA also contains a description of the specific habitat types 

and ecological receptors that are found on each study area. These descriptions are presented in site- 

specific sections in this report. 

Major Contaminant Sources, Migration Pathways, and Exposure Routes 

The four sites investigated in this ERA present different contaminant sources, release mechanisms, and 

migration pathways. These items were investigated on a site-specific basis and discussed in individual 

ERA sections. In general, the transport mechanisms that were evaluated on the installation include 

combustion, volatilization, wind erosion, overland runoff, and infiltration of contaminants. Constituents in 

the site soil may volatilize from surficial material or become airborne via resuspension. Contaminated 

fugitive dust may also be generated during ground-disturbing activities, such as construction or 

excavation. These contaminants are dispersed in the surrounding environment and transported to 

downwind locations where they may become entrained in surface soil, surface water, or sediment through 

deposition and settling. 

Precipitation runoff may carry constituents to’ nearby surface water and sediment at each site. Infiltrating 

precipitation may cause the contamination of subsurface soil and groundwater. Upon infiltrating the soil 

and reaching the water table, a contaminant may be carried with the flow of groundwater to downgradient 

locations. Groundwater from the site may eventually discharge to surface water; contaminants may be 

subsequently deposited in sediment or they may accumulate in the tissues of aquatic organisms. 
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Exposure Routes 

Terrestrial animals may be exposed to soil contaminants through ingestion of contaminated food items. 

Animals can also incidentally ingest soil while grooming fur, preening feathers, digging, grazing close to 

the soil, or feeding on items to which soil has adhered (such as roots and tubers). Terrestrial vegetation 

may be exposed to contaminants via direct aerial deposition and root translocation. However, aerial 

deposition was not investigated, primarily because the contaminant sources at the sites under 

investigation are largely covered by surface water or terrestrial vegetation, reducing fugitive dust. 

Terrestrial animal receptors may also come into contact with contaminants in surface water by using 

surface water for drinking water, although this exposure route represents a negligible portion .of total 

exposure for most receptors. Exposure to contaminants in the soil via dermal contact may occur but is 

unlikely to represent a major exposure pathway because fur, feathers, and chitinous exoskeletons 

probably minimize transfer of contaminants across dermal tissue. 

Volatile constituents are present in some site soils, soil-bound contaminant resuspension may occur, and 

combustion may release contaminants into the air at some sites. However, inhalation does not represent 

a significant exposure pathway because air contaminant concentrations. are assumed to be quite low, 

‘even for burrowing wildlife. In addition, inhalation ecotoxicity data for chronic exposure are lacking. Most 

importantly, the four sites are primarily aquatic and, therefore, would not produce vapors or suspended 

particulates. Hence, the air pathway was not considered for ecological receptors. 

Aquatic and semi-aquatic organisms on and near the four sites may be exposed to contaminants via 

direct contact with surface water and sediments, incidental ingestion of surface water and sediments, and 

consumption of contaminated food items. Aquatic and semi-aquatic organisms may also be exposed to 

constituents from contaminated groundwater that discharges to nearby surface water. 

Selection of Analytes to be Assessed 

Analytes initially assessed in the ERA were all contaminants detected in surface water, groundwater, 

sediment, and surface soil samples collected at the sites investigated in this report. Data from recently 

completed RI sampling were th.e primary source of analytes, although some data from previous 

investigations were also included for certain sites, as discussed in Section 2.3. Calcium, magnesium, 

potassium, and sodium were excluded as analytes to be assessed since they are essential nutrients that 

are toxic only at extremely high concentrations. 
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Assessment and Measurement Endpoints 

As discussed in EPA (1997) and Wentsel et al. (1996) one of the major tasks in preliminary problem 

formulation is the selection of assessment and measurement endpoints. An assessment endpoint is 

defined as “an explicit expression of actual environmental values that are to be protected” (EPA, 1997). 

Measurement endpoints are “measurable ecological characteristics that are related to the valued 

characteristic chosen as the assessment endpoint” (EPA, 1997). For this ERA, the assessment endpoints 

are protection of the following groups of receptors from adverse effects of contaminants on their growth, 

survival, and reproduction: 

. 
,.o IX%_ 

. 

. 

. 

. 

Benthic invertebrate communities 

Pelagic invertebrate communities 

Fish communities 

Birds that feed on aquatic organisms 

Carnivorous birds 

Omnivorous birds 

Carnivorous mammals 

Omnivorous mammals (aquatic and terrestrial) 

Mammals that feed on soil invertebrates 

Herbivorous mammals 

Terrestrial vegetation 

Amphibians and reptiles 

Aquatic vegetation 

As indicated above, measurement endpoints are related to assessment endpoints, but these endpoints 

are more easily quantified or observed. In essence, measurement endpoints serve as surrogates for 

assessment endpoints. While declines in populations and shifts in community structure can be quantified, 

studies of this nature are generally time consuming and difficult to interpret, However, measurement 

endpoints indicative of observed adverse effects on individuals are relatively easy to measure in toxicity 

studies and can be related to the assessment endpoint. For example, contaminant concentrations that 

lead to decreased reproductive success or increased mortality of individuals in toxicity tests coulcl, if found 

in the environment, result in shifts in population structure, potentially altering the community composition 

of the RI sites investigated in this ERA. 

_i --. For surface water, the measurement endpoints were contaminant concentrations in surface water 

associated with adverse effects on growth, survival, and reproduction of aquatic organisms (surface water . 
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screening levels). For sediments, the measurement endpoints were contaminant concentrations in 

sediment associated with adverse effects on growth, survival, and reproduction of benthic organisms 

(sediment screening levels). For surface soils, the measurement endpoints were contaminant . 

concentrations in surface soil associated with adverse effects on growth, survival, and reproduction of soil 

organisms (surface soil screening levels). For aquatic and terrestrial wildlife, the measurement endpoints 

were the contaminant doses associated with adverse effects on growth, survival, and reproduction of 

these receptors (TRVs). The measurement endpoints listed above incorporate, to the fullest extent 

possible, the groups of receptors requiring protection’(assessment endpoints). 

Aquatic and terrestrial wildlife species used in the foodchain modeling were chosen to represent the 

groups of receptors most likely to be exposed to the highest contaminant concentrations. Factors 

contributing to their exposure are position in the food web, diet (ingestion rate and food type), home range 

(contained within the area of contamination), and body size. The species selected were assumed to be 

representative of other species within the same trophic group or guild. Also, the socio-cultural nature of 

the receptor species (e.g., threatened or endangered species) was also considered. For each of the 

representative species, information on life history was collected, including diet, body weight, food 

ingestion rates, water ingestion rates, home range, and exposure duration (percent of total time that a 

receptor may reside at the site), when applicable. A discussion of the representative receptors chosen for 

this ERA is presented below. It should also be noted that these receptors were selected to be 

representative of the groups of organisms specified in the assessment endpoints. 

Red Fox (Vulpes vulpes) 

The red fox was chosen as a representative mammalian predator because it is common in Maryland and 

the entire eastern United States. It is one of only a few mid-size carnivorous mammals in the region, and 

its ecology resembles that of similar species. The red fox prefers several different vegetated habitats and 

edge areas (EPA, 1993a), which can all be found on the base. 

Red-Tailed Hawk (Bufeojamaicensis~ 

The red-tailed hawk was selected as a representative raptor because it is a common avian predator in 

Maryland and the entire eastern United States. It is- known to inhabit a variety of habitats, such as old 

fields and wetlands. The red-tailed hawk feeds primarily on small mammals, but will also consume small 

birds and other terrestrial organisms (EPA, 1993a). The red-tailed hawks habits are generally similar to 

other avian predators. 
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, .i.,\ American Woodcock (Scolopax minor) 

The American woodcock was selected as a representative vermivorous (earthworm-eating) avian species 

since most of the sites investigated in this ERA are in moist, low-lying areas. The woodcock prefers moist 

woodlands and thickets near open fields (Sutton and Sutton, 1992). It will also eat insect larvae in the 

soil, when available. The species is common in Maryland and the entire eastern United States. 

Short-Tailed Shrew (Blarina brevicaoda) 

The short-tailed shrew was selected as representative insectivorous small mammal. It can be found in 

forested areas, fields, brushy areas, and marshes (Burt and Grossenheider, 1980). It feeds primarily on 

insects, but is an opportunistic feeder, preying on earthworms, snails, centipedes, slugs, and even small 

vertebrates, if available. The short-tailed shrew has a voracious appetite for its body size, and as a result, 

may receive high doses of contaminants relative to other small mammals. Its home range is small (0.5 

1 .O acres) allowing it spend all or much of its time on individual sites investigated in this ERA. 

Great Blue Heron (Ardea herodias) 

The great blue heron was selected as a representative avian piscivore for this ERA. It can be exposed to 

surface water, sediment, and prey contamination. The species is common in Maryland and t’he entire 

eastern United States. It forages primarily on small fish in marshes and along gently sloping shorelines, 

but will also consume frogs and aquatic invertebrates. 

Meadow Vole (Microfus pennsylvanicus) 

The meadow vole was chosen as a representative herbivorous small mammal for this ERA. It prefers low 

moist areas, high grasslands, areas adjacent to aquatic environments, and forested areas with little 

ground cover (Burt and Grossenheider, 1980). It is extremely common in the Northeast and feeds on 

grasses, sedges, seeds, fruits, grains, and bark. Since its home range is small (0.1 to 1.0 acre), it may 

spend all or much of its time on individual sites investigated in this ERA. 

Bullfrog (Rana catesbeiana) 

The bullfrog was selected as a representative amphibian for this ERA. It is common in Marylancl and the 

s.. eastern United States. The bullfrog is an indiscriminate and aggressive predator, feeding on crayfish, 

insects, small fish, snails, and occasionally small birds, small mammals, and young snakes (EPA., 1993a). 
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Frogs are also quite sensitive to contaminants and thus, provide a conservative measure of potential 

risks. 

Largemouth Bass (Micropterus salmoides) 

The largemouth bass was selected as a representative piscivorous fish. It is at the top of the aquatic 

foodchain and can live for many years, thereby potentially accumulating contaminants. Bass fishing is 

popular in Mattawoman Creek. 

American Robin (Turdus migraforius) 

The American robin was chosen as a representative omnivorous bird that feeds in open areas. It 

frequents grassy and old-field habitat. The species is common in Maryland and the entire eastern United 

States. 

Deer Mouse (Peromyscus maniculatus) 

The deer mouse was selected as a representative small mammalian omnivore. It can be found in a 

variety of habitats and is the most widely distributed species in the genus Peromyscus in North America. 

Raccoon (P rocyon lotor) 

The raccoon was selected as a representative mammalian omnivore. The raccoon is found in a variety of 

habitats and is extremely common in Maryland. The raccoon is an opportunistic feeder that will feed on 

both terrestrial and aquatic plants and animals. Due to the aquatic component at each site evaluated in 

this ERA the raccoon was treated as semi-aquatic receptor. 

It should be noted that the use of some of the sites by the some of the receptors above would be limited or 

unlikely altogether, or the chances of contaminant exposure would be minimal. For example, it is unlikely 

that the red-tailed hawk would be found at Sites 39/41 since most of the area of concern is aquatic and 

little habitat for its prey (e.g., small mammals) is present in the Scrap Yard or the adjacent road. 

Nonetheless, all the receptors mentioned above were used as representative receptors at all the sites 

assessed in this ERA. 
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,/ -, Conceptual Site Model 

The conceptual model is designed to diagrammatically identify potentially exposed receptor pclpulations 

and applicable exposure pathways, based on the physical nature of the site and the potential contaminant 

source areas. Actual or potential exposures of ecological receptors associated with the sites assessed in 

this ERA were determined by identifying the most likely pathways of contaminant release and transport. A 

complete exposure pathway has three components: a source of contaminants that can be released to the 

environment; a route of contaminant transport through an environmental medium; and an exposure or 

contact point for an ecological receptor. Since the conceptual models for each of the sites investigated in 

this ERA are similar, a conceptual model representative of all of the sites is presented on Figure 2-7. 

2.6.1.2 Ecological Effects Evaluation 

For this ERA, exposure-point concentrations of analytes in surface water, groundwater, sediment, and 

surface soil were compared to ecologically based screening levels in the risk calculation step to determine 

if they should be selected as COPCs. In addition, modeled contaminant doses were compared to TRVs in 

the risk calculation step. Methods used for the selection of medium-specific screening levels slnd TRVs 

used in this ERA are provided below. 

Selection of Surface Water Screening Levels 

Actual exposures of aquatic receptors to preliminary contaminants of concern are assumed to be primarily 

chronic (long-term) exposures, usually at sublethal concentrations. For this ERA, screening levels used 

were chronic screening values obtained from EPA Region III BTAG draft screening levels (EPA, 1995). 

Most of these values are Federal Ambient Water Quality Criteria (AWQC;.EPA, 1996d,e). The screening 

levels described above are protective of a wide variety of sensitive species and are, therefore, inherently 

conservative. Since surface waters on and near IHDIV-NSWC are freshwater, freshwater values were 

used. 

Although site-specific screening levels for some metals can be calculated using site-spec.ific hardness as 

per EPA (1996d,e) guidance, this approach was beyond the scope of this screening-level ERA. Also, 

subsequent data evaluation indicates that no hardness data were generated as part of the F!l surface 

water sampling and sample analysis. The degree of hardness in surface water (e.g., Ca and Mg 

complexes) can influence the availability and resultant toxicity of certain inorganics in fresh surface water. 

Cadmium, copper, lead, nickel, and zinc are the chemicals that are usually associated with hardness- 

dependent toxicity. As a general rule toxicity increases as hardness decreases. Therefore, as hardness 
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decreases in surface water, so will hardness-dependent criteria. Hardness data will be generated during 

future ecological investigations IHDIV-NSWC and hardness-based criteria will be developed. In general, 

a hardness of 100 mg/L as CaCO, is assumed for AWQC (EPA, 1996d,e). 

Selection of Groundwater Screening Levels 

Although aquatic or semi-aquatic organisms will not be directly exposed to groundwater contaminants, 

they could be exposed to groundwater contaminants if groundwater discharges to surface water and 

sediment. Therefore, surface water screening levels were used as groundwater screening levels. 

Selection of Sediment Screening Levels 

Contaminant screening levels for benthic organisms were preferentially gathered from EPA Region III 

BTAG screening levels (EPA, 1995). These values are primarily Effects Range-Low (ER-L) values from 

Long and Morgan (1990) and Long et al. (1995) and Apparent Effects Thresholds (AETs). 

Selection of Surface Soil Screening Levels 

Widely accepted and comprehensive screening levels for screening risk to terrestrial receptors from 

surface soil contaminants do not exist. While many sources have identified conservative, “safe” soil 

contaminant levels from a human health perspective, only a few have developed soil screening levels with 

protection of ecological receptors as a goal. When possible, the ERA used those soil screening levels 

presented by EPA Region III (EPA, 1995). “Fauna” values from Region III were used, except when they 

were not available. In those cases, the value from the “flora” column was used, if available. However, it 

should be noted that significant data gaps exist in BTAG tables as a result of the paucity of values in the 

primary literature. 

Derivation of Toxicity Reference Values (TRVs) 

Modeling of ingested doses from foodchain exposure was performed to investigate potential risks to 

aquatic and terrestrial receptors. TRVs were determined for the representative receptors chosen for this 

ERA; they were compared to doses that the receptors may receive in the environment. TRVs were 

preferentially identified that represent a threshold for chronic effects. Chronic effects are defined as those 

based on the measurement endpoint: impairment of reproduction, growth, or longevity. TRVs were 

obtained separately for each type of receptor, as discussed below. 

059802/P 2-68 CT0 0245 



_ --, Most TRVs were obtained from Oak Ridge National Laboratory (ORNL) wildlife toxicity data (Sample et 

al., 1996). The Integrated Risk Information System (IRIS), and the Agency for Toxic Substances and 

Disease Registry (ATSDR) toxicity profiles were also used as sources of toxicity data. No-observed- 

adverse-effects-levels (NOAELs) and lowest-observed-adverse-effects-levels (LOAELs) were used in the 

models. TRVs used for the receptors in this ERA are presented on Table 2-l 5). 

2.6.1.3 Preliminary Exposure Assessment 

2.6.1.3.1 Exposure Point Concentrations and Contaminant Doses 

Data used to obtain exposure point contaminant concentrations in this ERA were gathered from recent RI 

sampling at each site. However, in some instances, historical data were included, when applicable, to 

increase the size of the data set. A detailed description of the data included in risk assessment for each 

site is provided in Section 2.3. The maximum detect’ed concentrations of contaminants in surface water 

(total), groundwater, sediment, and surface soil were used as expospre point contaminant concentrations 

to be compared to ecological screening levels in the risk calculation step. 

,,,?-. 
The maximum detected concentrations in. groundwater were used as exposure point concentrations in 

that medium. As mentioned earlier, organisms will not be directly exposed to groundwater contaminants 

but could be exposed via groundwater discharge to aquatic environments. Screening of groundwater 

concentrations against BTAG surface water screening levels is performed to gain a conservative 

estimation of potential impacts to aquatic biota from contaminated groundwater discharge. It does not 

take into account dilution, which would probably be substantial; the amount of discharge; points of 

discharge; direction of groundwater flow; or bioavailability of groundwater contaminants.. For 

conservativeness, unfiltered (total) groundwater contaminant concentration data were used. 

2.6.1.3.2 Contaminant Doses for Representative Receptors 

The actual dose a receptor species receives as the result of indirect or direct exposure is dependent upon 

the habits of the species and other factors. As mentioned earlier, a simple model was used to predict 

dietary exposures to be compared to TRVs in the risk calculation step. The maximum detected 

concentration of contaminants were used in the model. The equations used to calculate the dose of 

contaminants ingested by the representative receptors used in this ERA are presented below. 
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Incidental Ingestion of Soil/Sediment 

Daily intake of each contaminant as a result of ingestion of soil or sediment was determined using the 

following equation: 

PD ingestion of soil or sediment = (C,,,,* FI * F)I(WR) 

where: PD = predicted dose from ingestion of soil or sediment (mg/kg/day) 

csoil = concentration in soil or sediment (mglkg) 

FI = fractional intake (fraction of home range that overlaps impacted area; assumed to be 

1 .O) 

F = food consumed (kg/day) 

WR = body weight (kg) 

Ingestion of Food items 

The following equation was used to estimate contaminant intake from ingestion of contaminated food 

items: 

PD ingestion of food = (C,,,, * F * FA * FI)/(WR) 

where: PD = predicted dose from ingestion of food items (mg/kg/day) 

C food = contaminant concentration (vegetation or prey; mg/kg) 

F = food consumed (kg/day) 

FA = animals/vegetation as a percentage of diet 

FI = fractional intake (fraction of home range that overlaps affected area; assumed to be 

1 .O) 

WR = weight of receptor (kg) 

The values for the input parameters (body weight, food ingestion rate, soil/sediment ingestion rate) are the 

same in this ERA that have been used in the previous submissions of this foodchain modeling package to 

EPA Region III. Nearly all the input parameters were obtained from EPA’s Wildlife Exposure Factors 

Handbook: Volumes I and II (1993a). The values used for the input parameters were conservative (e.g., 

upper bound-food ingestion rate), and are presented on Table 2-16. 
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Ingestion of contaminated surface water for terrestrial and semi-aquatic was included in the foodchain 

modeling in this ERA for conservativeness using a formula similar to the ones presented above. In addition, 

bioaccumulation and bioconcentration factors (BAFs and BCFs) were set equal to one in accordance with 

ERT preference. 

2.6.1.4 Risk Calculation 

As identified by EPA (1997) the preliminary risk calculation step in the ecological risk assessment 

process compares exposure-point contaminant concentrations with screening levels protective of 

ecological receptors and compares contaminant doses to TRVs. The ratio of the exposure-point 

contaminant concentration to the screening level is called the hazard quotient (HQ) and is defined as 

follows: 

HQi = EPCi/ESL, 

where: HQ, = Hazard Quotient for Analyte “i” (unitless) 

EPC, = Exposure Point Concentration for Analyte “i” (mglkg or mg/L) 

ESL, = Ecological Screening Level for Analyte “i” (mg/kg or mg/L) 

or: 

HQ, = DoseJTRVi 

where: HQi = Hazard Quotient for analyte “i” (unitless) 

Dose, = Contaminant Dose for analyte “i” (mg/kg/day) 

TRV, = Toxicity Reference Value for analyte “i” (mglkglday) 

When the ratio of the exposure-point concentration to its respective screening level equaled or exceeded 

1.0, adverse impacts we’re considered possible, and the contaminant was selected as a COPC. The HQ 

value should not be construed as being probabilistic; rather, it is a numerical indicator of the extent to 

which an exposure-point concentration exceeds or is less than a screening level. When HQ values equal 

or exceed 1 .O, it is an indication that ecological receptors are potentially at risk; additional evaluation’ or 

data may be necessary to confirm with greater certainty whether ecological receptors are actually at risk. 

The use of HQs is probably the most common method used for risk characterization in ERAS. 

Advantages of this method, according to Barnthouse et al. (1986) include the following: 

l The HQ method is relatively easy to use, is generally accepted, and can be applied to any data. 
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. The method is useful when a large number of contaminants must be screened. 

This method of risk characterization has some inherent limitations. One primary limitation is that it is a 

“no/maybe” method for relating toxicity to exposure. That is, it uses single values for exposure 

concentrations and screening levels and does not account for the variability in both these parameters nor 

for incremental or cumulative toxicity. The uncertainties associated with incremental or cumulative toxicity 

are discussed in Section 2.6.1.5.2. 

The comparisons described above are presented in site-specific screening tables, which include the 

frequency of detection for each analyte, the exposure point concentration, and contaminant-specific 

screening levels, For comparison of doses to TRVs, the HQ method was also used, as presented above. 

All detected analytes were included in the foodchain models. Tables are presented that contain the HQs 

from the foodchain modeling. 

2.6.1.5 Uncertainty Analysis 

Uncertainty is associated with all aspects of the ERA process. This section provides a summary of the 

general uncertainties involved in this ERA, with a discussion of how they may affect the final risk values 

and conclusions. Some additional discussions of site-specific uncertainties are also contained in site- 

specific assessment sections. 

Once an ERA is complete, the results must be reviewed and evaluated to identify the types and 

magnitudes of uncertainties involved. Relying on results from a risk assessment without consideration of 

uncertainties, limitations, and assumptions inherent in the process can be misleading. If numerous 

conservative assumptions are combined in the ERA process, the resulting calculations will propagate the 

uncertainties associated with each of those assumptions. The resulting bias is toward overpredicting 

risks. Thus, both the results of the risk assessment and the uncertainties associated with those results 

must be considered when making risk management decisions. 

Generally, risk assessments carry two types of uncertainty: measurement and informational. 

Measurement uncertainty refers to the variability inherent in measured data. The risk assessment reflects 

the accumulated variances of the individual values used for several different parameters. Informational 

uncertainty stems from the limited availability of necessary information. Often the gap between what is 

needed and what is available is significant; information regarding the effects of some contaminants on 

wildlife receptors, the biological mechanism of a contaminant, the impact of physiological differences on 

exposure pathways, or the behavior of a contaminant in various environmental media is often absent. 
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Uncertainty is associated with each of the steps of the risk assessment process: 

l Uncertainty in preliminary problem formulation can result from limited information regarding 

contaminant sources, release mechanisms, and exposure routes. 

l Uncertainty in the ecological effects characterization arises from the quality of the existing screening 

values and toxicity data to support a determination of potential adverse impacts to ecological 

receptors. 

l Uncertainty associated with the exposure assessment includes the methods used and the 

assumptions made to determine exposure point concentrations or calculate contaminant doses. 

l Uncertainty in risk characterization includes that associated with combining consen/ative assumptions 

made in earlier activities. 

2.6.1.5.1 Uncertainty in the Preliminary Problem Formulation 

The sites investigated in this ERA receive contaminant inputs from more than one source, although 

initially, contaminants are conservatively assumed to stem directly from site-related activities. For 

example, Mattawoman Creek presumably receives contaminant inputs from several other sources, 

including non-Navy sources. Since contaminant concentrations may reflect inputs from many sources, 

uncertainties exist regarding whether risk characterized at a discrete site stems from site-related 

contaminants. Also, different sites and their contaminants may possess different contaminant exposure 

routes for ecological receptors, Difficulties and limitations exist in trying to obtain exposure routes for 

individual sites for individual receptors. Since exposure routes may be quite different for different species, 

risk may be over- or underestimated if this information is not known. 

2.6.1.52 Uncertainty in the Ecological Effects Evaluation 

A great deal of uncertainty in this risk assessment arises from the nature and quality of the available 

toxicity data used to derive screening levels. This uncertainty is reduced when similar efFects are 

, . 

observed across species, strain, sex, and exposure route; when the magnitude of the response is clearly 

dose related; and when mechanisms of toxicity are similar for laboratory and wildlife species. Most of the 

screening levels used in this ERA are based on conservative assumptions. Although conservativeness is 

needed in a screening-level ecological risk assessment to ensure that the most sensitive receptors are 
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protected, conservative screening levels may overestimate potential risks and the resulting HQ values 

may be misleading. Again, AWQC (as used in Region III screening levels) and some sediment screening 

values used in this assessment are based on laboratory studies that do not take into account mitigating or 

ameliorating physical and chemical conditions in the environment. For example, surface water toxicity 

tests are usually conducted using filtered water and toxic forms of chemicals. That is, a bioavailable (i.e., 

toxic) form of the contaminant is usually applied to the exposure medium. In reality, bioavailability is 

rarely, if ever, 100 percent. Therefore, uncertainty is introduced into the assessment, and the results tend 

to overestimate potential risks. 

In addition, ERAS, unlike human health risk assessments, must consider risks to many different species. 

Calculation of risk values for every potential receptor species is not possible. For this ERA, conservative 

screening levels protective of a wide range of ecological receptors were sought. The underlying 

assumption associated with the use of these screening levels is that contaminant concentrations in 

excess of these values are indicative of potential impacts to actual receptors inhabiting the area. 

However, species-specific physiological differences that may influence an organism’s response to a 

contaminant or subtle behavioral differences that may increase/decrease a receptor’s contact with a 

contaminant are seldom known. Also, some contaminants were present in some media for which no 

suitable screening levels were available, and as a result, they could not be quantitatively assessed. Risks 

may, therefore, be biased low in these instances. For these reasons, the use of screening levels will 

introduce error into the results of an assessment. 

Individual receptor species were chosen for modeling of potential risks from exposure to contaminants. 

As discussed earlier, toxicity reference values were obtained for each species. Since few or no toxicity 

tests have been conducted for the receptors chosen, laboratory toxicity data from other species was 

obtained and extrapolated. Hence, the use of laboratory toxicity data for species other than those 

investigated in the modeling introduces uncertainty. This could result in potential risks biased too low or 

too high depending on differences in chemical sensitivity between laboratory and field species. 

Potential risks may also be under- or over-estimated due to the interactive effects of contaminants. 

Contaminants with similar modes of action may have additive effects (e.g., organochlorine pesticides) or 

synergistic effects. In this case, potential risks could be underestimated. Contaminants can also have 

ameliorating effects on certain receptors. In this case, potential risks could be overestimated. 

Uncertainty is also associated with the omission of literature-based BAFs from the screening-level foodchain 

modeling. EPA ERT and Region III BTAG are currently advocating the use of BAFs of 1.0 in the screening- 

level foodchain modeling. This can lead to both over-and underestimation of potential risks. For example, 
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, I- , 
compounds such as mercury, lead, pesticides, and PCBs can bioaccumulate significantly. When BAFs of 

1 .O are assumed for those compounds, potential risks may be underestimated. In contrast, some inorganics 

and organic compounds have BAFs much less than 1.0. In those instances, potential risks may be 

overestimated. 

2.6.1.5.3 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises mainly in the methods used to obtain exposure-point 

concentrations. The maximum detected contaminant concentrations were generally used to represent the 

highest contaminant concentrations to which ecological receptors might be exposed. If the samples 

evaluated in this ERA are representative of contaminant concentrations associated with the srites, then 

this approach is conservative and should overestimate potential risks to ecological receptors. The 

maximum concentration of a contaminant in a given medium may have been collected in a “hot spot” of 

contamination, and may be much higher than the remaining values in the data set. Again, although use of 

maximum values is appropriate for screening in an ERA, they may overpredict potential risks. In contrast, 

if insufficient aerial coverage or total number of samples has been obtained, areas of higher 

contamination may have been missed and risks could be underestimated. It appears that, in general, 

-.*- sufficient chemical sampling has been conducted at each site to support the screening-level assessment. 

Also, several input parameters were used in the modeling calculations for each receptor. To maintain a 

relatively high level of conservativeness in this screening-level assessment, upper-bound values were 

used to calculate risk values for each receptor. However, it is unlikely that the conservative values used 

for each exposure parameter will hold true in the environment. For example, each receptor was assumed 

to spend 100 percent of its time on each site. This may be the case for small mammals with small home 

ranges, but most terrestrial mammals and birds have home ranges several times the size of each site. 

The use of several of these assumptions in the calculations increases the chances that the risks are over- 

predicted, introducing uncertainty into the results. In contrast, the use of a single species to represent a 

broader guild could result in underestimation of potential risks if species other than the representative 

species are more sensitive to the deleterious effects of chemicals. This can also result in a limited 

number of endpoints. Since not all potential endpoints can be assessed, in any ERA, potential risks could 

be underestimated. 

,r ‘8. 

Dermal exposure is usually limited by the outer coverings of most receptors. Nevertheless, certain 

portions of some receptors, such as foot pads, eyes, and the nose do not contain fur or feathers, for 

example, and may have a higher chance of exposure. Yet, these areas generally constitute a small 

portion of the total surface area of most receptors. Inhalation of contaminants is assumed to be miniscule. 
. 
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Airborne aerosols, particulates, and vapors are not assumed applicable for aquatic media. Bare soil is 

minimal at the sites. Therefore, airborne particles would be expected to be minimal. Burrowing wildlife 

would be expected to have a higher probability of inhalation exposure. In addition, data regarding 

inhalation exposure and toxicity for wildlife were not available. In short, the dermal and inhalation 

exposure routes were considered to miniscule, but since they were not quantitatively assessed in this 

ERA total risks are inherently underestimated. 

Screening of groundwater contaminant concentrations against surface water guidelines has a multitude of 

uncertainties. As discussed earlier, screening of groundwater concentrations against AWQCs is 

performed as a conservative estimation of potential impacts to aquatic biota from contaminated 

groundwater discharge. It does not take into account several mitigating factors. For example, a 

maximum concentration of a contaminant in groundwater could significantly exceed a Region III screening 

level, but the maximum could be in a well farthest from potential points of surface water discharge. Also, 

dilution of groundwater in surface water would be substantial. 

2.6.1.5.4 Uncertainty in the Risk Calculation 

Uncertainty in the risk calculation is affected by all aspects of the ERA process described in the above 

sections. Uncertainty in risk characterization also stems, in part, from the fact that different components 

of the ERA are combined and compared in this step. Each of those components already contains 

different types of uncertainty, as discussed above. Thus, uncertainties may be propagated when these 

components are combined. To try to reduce the overall uncertainty in the risk assessment, the weight-of- 

evidence approach is used to make risk decisions. This approach takes the results of all aspects of the 

assessment into account, including the uncertainties, to make determinations of potential risk/no risk 

(Sections 2.6.2 and 2.6.3). 

2.6.2 Refinement of Contaminants of Potential Concern 

Step 3 of the 8-step ERA process is BERA problem formulation (EPA, 1997). This step consists of 

several sub-steps designed to develop the goals, breadth, and focus of the BERA. Generally, this step is 

beyond the scope of an initial, screening-level ERA. However, the initial sub-step in the process is 

refinement of contaminants of potential concern. The use of conservative guidelines and maximum 

detected concentrations in the screening-level assessment is necessary to ensure that potential risks are 

not underestimated. However, if the HQ from conservative comparisons is used as the single factor for 

including a COPC in a BERA without consideration of other relevant information, additional ecological 

studies, such as toxicity testing or tissue analysis, could be undertaken to investigate risks from a COPC 
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,- ,-. that in actuality does not pose significant risk. Hence, refinement of COPCs, the first sub-step of Step 3 of 

the process, was incorporated into this RI. This sub-step is informally referred to as “Step 3A.” 

Step 3A involves using certain tools to reduce the uncertainties and conservativeness in the screening- 

level ERA. These tools include comparisons of COPCs to alternate guidelines, investigation of effects of 

less conservative parameters in the foodchain modeling for COPCs, and toxicological evaluation of 

COPCS. 

2.6.2.1 Alternate Guidelines 

, “.\ 

Less conservative guidelines are used in tables for Step 3A of this ERA to provide balance to the 

conservative screening-level assessment. For example, effects range-low (ER-L) screening levels 

obtained from Long et al. (1995) were used as most conservative screerting levels, when available, in 

Steps 1 and 2. However, an ER-L is defined as the concentration below which adverse ecological “effects 

would rarely be observed” (Long et al., 1995). The effects range-medium (ER-M) is the point below which 

adverse effects “would occasionally occur” (Long et al., 1995). Therefore, ascribing risk to a sediment 

contaminant detected in a concentration that exceeds the ER-L but is below the ER-M can be misleading. 

Recent studies by Long et al. (1998) have indicated that ER-MS are much better indicators of potential 

adverse effects than ER-Ls. 

Less conservative sediment guidelines were obtained from sources other than Long et al. These include 

FDEP Probable Effects Levels (PELs) as presented in Jones et al. (1996). The PELs are loosely 

analogous to ER-MS, which are also presented. The data set used by Long et al. (1995) to develop ER- 

Ls and ER-MS was used also by FDEP. However, unlike the ER-Ls and ER-MS, PELs also incorporate 

chemical concentrations observed or predicted to be associated with no adverse biological effects (no 

effects’data). The PEL is the geometric mean of the 50’” percentile in the effects data set and 85’h 

percentile in the no effects data set. The PEL represents the lower limit of the range of contaminant 

concentrations that are usually, or always, associated with adverse biological effects (Jones et al., 1996). 

-,., 

Severe effects levels (SELs) are also presented for comparison in Step 3A. SELs, as presented in Jones 

et al. (1996) are from the Ontario Ministry of the Environment (MOE). MOE guidelines are based 

exclusively on observed effects in the field (absence of certain species). The SEL represents the 

contaminant level that could potentially eliminate most of the benthic organisms. Unlike National Oceanic 

and Atmospheric Administration (NOAA) and FDEP guidelines, MOE guidelines are based on freshwater 

sediments. Also, Environment Canada PELs are provided (Friday, 1998). These guidelines were derived 

using the same methodology as the NOAA’guidelines (ER-MS), but with a slightly different data set. 
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Surface soil guidelines for some COPCs were available from ORNL and are presented in Step 3A 

(Efroymson et al., 1997). These data were derived for screening the potential effects of contaminants on 

soil litter invertebrates (i.e. earthworms) and soil microbes. Alternate ecological soil guidelines from the 

Netherlands Ministry of Housing, Spatial Planning, and Environment (NMHSP&E, 1994) are also 

presented. These values are referred to as “Target Values” and “Intervention Values.” Target values 

represent the “soil quality required for the full restoration of the soil’s functionality for human, animal and plant 

life” or “soil quality ultimately aimed for.” The intervention values represent “the concentration levels of the 

chemicals in the soil...above which the functionality of the soil for human, plant, and animal life is seriously 

impaired or threatened.” Surface water alternate guidelines were obtained from recently promulgated 

AWQC (Federal Register, 1998). Due to the limited number of available values, tables for alternate 

guidelines for surface soils were not developed. 

The weight-of-evidence was used when comparing maximum concentrations to alternate sediment and 

surface soil guidelines to better determine potential risks. In general, if the maximum concentration of a 

COPC exceeded none or one of the alternate guidelines, it was dropped from further consideration. If it 

exceeded two or more alternate guidelines, it was retained. 

2.6.2.2 Foodchain Modeling Input Parameters 

The foodchain modeling performed during Steps 1 and 2 used conservative input parameters, including 

maximum detected concentrations, 100 percent time spent on the affected area, 100 percent 

bioavailability of detected analytes, minimum available body weight, and maximum ingestion rates. Step 

3 allows for re-evaluation of these assumptions. For this ERA these factors were evaluated qualitatively. 

For the most part, the use of literature-based input parameters in place of the conservative parameters 

from the initial foodchain modeling will reduce an HQ substantially; usually (but not always) by close to or 

approximately equal to order of magnitude. Therefore, if all of the HQs were approximately 10 or less for 

a COPC, it was assumed that they would all drop to near or below unity if less conservative assumptions 

were used. 

In general, the use of average concentrations would reduce the HQs in the foodchain modeling 

substantially. However, evaluation of average concentrations is presented in risk management. When 

potential reduction of foodchain modeling HQs using less conservative assumptions is discussed in Step 

3A, the effects of using average concentrations instead of maximum concentrations on the magnitude of 

the HQs is implicit in the discussion. It is not discussed specifically in Step 3A to avoid co-mingling of risk 

assessment and risk management issues. 
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2.6.2.3 Toxicological Evaluation of COPCs 

As part of Step 3A toxicity data and information from various sources in the literature are discusse’d as they 

relate to the interpretation of potential risks from each COPC. These sources include the USFWS ‘Chemical 

Hazard Reviews, commonly referred to as the “Eisler” publications, ATSDR Toxicity Profiles on CD-ROM, 

and ecotoxicological journals, - 

2.6.3 Risk Management 

Risk management considerations inevitably enter into the process. Risk management considers factors 

as they relate to the ultimate fate of individual COPCs or a site as a whole. Risk management can be 

considered after the screening level assessment and Step 3A are completed, although typi’cally risk 

management is not considered until the end of the eight-step ERA process, as outlined by EPA (1997). 

-.. 

Risk management is important to consider due to its practical applications. Without ta,king risk 

management into account, time and resources can be spent on additional field work that provide little 

value to the decision-making process. In addition, ecological risk assessors must often conduct ERAS for 

sites whose remediation options are already limited or precluded entirely. For example, ERAS are often 

performed on marine and estuarine sediment where, for logistical and financial reasons, active 

remediation is not feasible, even if potential risks are considered possible. 

Also, ERAS are often performed for large properties that contain multiple sites of concern under CERCLA, 

RCRA, or both (e.g., IR sites, solid waste management units, areas of concern). These sites usually have 

several media of concern and a multitude of detected contaminants. in those media. Following the 

screening-level assessment, attention should focus on those media and contaminants that may pose 

unacceptable risks. In most instances, some sites are of greater ecological concern than others and 

placing the same priority and level of effort on each site for additional ecological work is neither practical 

or prudent. If all contaminants with a maximum concentration in exceedance of a conservative guideline 

are carried over into a baseline ERA (i.e., selected as COCs) without regard to other pertinent factors, the 

benefits to the ERA are questionable. For these reasons, the consideration of other relevant factors can 

and should be employed in risk management after the screening-level assessment and Step 3A. 
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2.6.2.1 Risk Management Considerations 

Risk management considerations are presented in risk management tables for the COPCs that remained 

at each site in each applicable medium after Step 3A. Risk management considerations included the 

following, which are described in detail below: 

l background data (mainly for inorganics) 

. evaluation of average contaminant concentrations 

l pertinent data from screening tables (e.g., frequency of detection) 

l Spatial analysis of exceedances 

Background data for inorganics used in risk management are discussed in Section 2.2. These data were 

obtained from recent sediment and surface soil background sampling performed by B&R Environmental 

on the installation (the base “background study”). For conservativeness, emphasis was placed on the 

average base-wide background concentrations in sediments and surface soils in the risk management 

discussion. Only average of positive detection summary data were available for base-specific 

background data generated during the background study. For sediments, additional background data for 

Mattawoman Creek from samples collected upstream of the base are presented for comparative 

purposes, and can also be considered base-specific data. These data were collected by the U.S. Fish 

and Wildlife Service (USFWS, 1990). The arithmetic means from these data for each COPC are 

presented. Regional surface soil background concentration ranges are also presented for comparative 

purposes, including concentrations in eastern U.S. soils (Shacklette and Boerngen, 1984) and Maryland 

soils (Dragun, 1991) but emphasis was placed on the base-specific data. 

Average concentrations of COPCs were used for comparative purposes in risk management. Averages of 

all samples and all positive detections are presented. For balance, emphasis was placed on qualitative 

comparisons of average concentrations of inorganic COPCs to average base-wide background 

concentrations and regional ranges to a lesser degree. In general, if the average concentration of a 

COPC was comparable to or less than the average base-wide background concentration it was dropped 

from further consideration. In certain instances, discussion of comparisons of average data to alternate 

guidelines from Step 3A is presented. Again, discussion of average concentrations is also relevant to the 

foodchain modeling. The use of averages can reduce the foodchain modeling HQs substantially, although 

the foodchain modeling is discussed in Step 3A and not in risk management. 
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Factors such as frequency of detection and spatial analysis of exceedances were also considered in 

qualitative fashion. These factors were used to supplement those described above and were not 

generally used alone to eliminate COPCs. 
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TABLE 2-1 

FATE AND TRANSPORT PHYSICAL AND CHEMICAL CONSTANTS FOR ORGANICS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 
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‘Cl 4.66E+2 (25°C) 6.92E+02 3.3OE+02 3.93G3 (25’C) 1 ME+02 

i2E+02 1.41 E+03 3.63E+02 (11) 8.043E-3 (25%) 4.70E+02 

A ,,*T\ --\-- .,, , 0 RRF+“l -.-- - - 1 AZJF+nt -- - 1.3E-6 (25-C) 9.40E+OO 
,r,,nnr\ I ,\A”“, , ,‘I* L.- I I 9RO e..... I I SO? w.w’OE-03 140 

,,EI, \~,..a - JL. I \r, I,OC-L - 1.75E+2(6) 1 5.69E+2 - I .56E+3 1 3,63E+02 - 4.07E+02 (11) I4.184E-3 - 6.662&3 (25%) 7.5E+l - 1.59E+2(7) 

Halogenated Aliphatkr 
71-556 l.l.l-Trichwweu~.~1. 

79-00-5 1,1.2-Trichlomethane 

7534-3 1 .l-Dichlorcelhane 

540-59-o 1.2-Dichloroelhene (Total) 

156-582 cis-1,2dichloroeihene 

1 75-09-2 IMethyiene Chloride 
127-M-4 Tekachloroelhene 

15860-5 Vans-1.2-dichloroethene 

79-01-6 Trichlomethene 

7501-l Vinyi Chloride 

Miscellaneuos Volatle Oragr’-- 111s.~ 

75-150 (Carbon 0’~ ‘-A~ 
7566-3 IChloroeti 

1 84.93 1 1.32 

,4.x.-l I ,~..sz IVV ,L” v, -,TV” ,L” .A, -. . . I -. . . ” - - ” - 81 

133 1.4397 2.5E+i (25°C) 4.50E+03 1.48E+02 5.01 E+Ol (11) 9607E4 (25%) 33OE+Ol 

99 1.1757 234E+2 (25°C) 55OE+03 1.67E+Ol 3.13E+Ol (11) 5.871E-3 (25%) 19OE+Ol 

97 NA NA NA NA NA NA NA 

97 1.2637 2.02E+2 (25-C) 8.06E+02 NA 3.55E+Oi (11) 4.09E-3 (24.6.C) 1.4E+1(3) 

!33 429 16700 0.94 1.25 3.1QOE-03 6 

165.83 1 .6227 10 ,633 7 SR 7 53 I 2.660E-02 I 252 

96.94 1.256.~ , U.Jl , “““\LY”, ._. . I . .T” I wn3 -. -. - - - - AR 

131.39 1.4642 1 77 I 1106 2.1 I 2.53 I l.l70E-02 I 9; 
63 0.9106 1 2.58E+03 1 l.lE+3(25’C) 3.96E+CHJ 1.66E+ol(ll) I 2.76E-2 (25%) 5.70EtQO 

IC) 1 2906(2OC) I 1.7 I 2.16 I 1 .Q; 

k”? I NA I NA 1.27 5.1 

rls”mue 1 76.13 1 1.2632 1 298 (2( HE-02 I 26 

lane 1 64.52 1 NA 1 1.20E1.w , .., . OE-03 NA 

1 
Potynuclear Aromatic Hydrocarbons (PAtis) 

91-57-6 12-Methylnaphthalene 1 142.2 1 1.0658 iE+l (105X) 1 2.6E+l (25’C) 1 7.24E+03 I 7,27E+2(10) I 4.9QE-4 (25%) 1 51E+2(7) 

63-32-Q IAcenaphthene 1 154.21 1 1.0242 ( 9014 C) lO(131 Cl i RA3 I 366 3.92 I 2.410E-04 I 
] 

1800 

120-l 2-7 Anthracene 
.-- -_ 
176.23 

“__ . 
1.283 (x8/4 C) 0.W 3195 1 1.29 I 4.15 I 4.45 I 6..--- 666E-05 4700 

56-553 Benzo(a)anthracene 226.29 1.274 P-3” I-\ I nnr I,” r-1 I 5E-09 ,LV U, V.” I ,LY v, c’1 I.” c.p.4 “.I * R RFJW II IT, -. 1- -. \- , I 53wu 

50-32-E Benzo(a)pyrene 252.32 1.351 (UT) 5E-09 (20 C) 0.0038 6.74 5.98 4.901 E-07 I 140000 I 
20599-2 Benzo(b)Ruoranlhene 252.32 NA 5E-07 (20 C) 0.0012 5.74 6.57 1.2OOE-05 I 140000 

191-24-2 Benzo(g,h.i)perylene 
207-08-Q IBenzo(k)fluoranthene 

276.34 NA ! IE-10 (20 C’ n nnrl9n c’) 7 ‘)? 1 A”Fn7 Ilsn4n-m 

[ 252.32 1 NA 1 9.59E-1 1 (20 b, , i5 “.“““I 5.74 6.64 1.04E-03 (UT) I 
21801-9 ChrySene 

_-_ _- 
UU.ZY 

I . ^_ . .̂   ̂ .̂ I ^̂  ̂
1.214(Z”ti;) ’ n .,bFAQ “..,Vb “I ” ““6 -.--J 5.3 5.61 l.O5E-06 ’ 1 

53-70-3 Dibenzo(a.h)anthracene 278.35 1.282 “ IT’ IE-10 (20 C) 0.0005 6.52 5.97 7.31-GI-M _- “” I Rlir -Jwo 

206-44-o Fluoranthene 202.26 1.252(Ulj 5.00E-06 0.265 4.56 5.33 6.5 OE-06 I 12COO 

86-73-7 Fluorene 166.22 4 3,“,‘) II IT\ ‘.L”L,“l, lO(146C) 1.9 3.86 4.18 1.1; IOE-04 ~~ 3800 

193-39-5 Indeno(l.2.3cd)pyrene 276.34 NA 1 .OOE-10 0.062 (UT) 6.2 7.66 6.9SF-,-,A _- _” I 350000 

91-20-3 Naphthalene 120.17 1.162 0.082 30 2.97 3.37 4.8: 30E-04 I 420 

6501-6 Phenanthrene 176.23 , noa,Ar\ v.u’v\.. v, , 1 ,,,n2q . \. *-. 0.616 (21 C) 4.15 4.46 3.9 13E-05 4700 

129-00-O Pyrene 202.26 1 1.271 (23/4C) 1 2.5(20 OCI 0.16 (26 C) 4.56 5.18 5.10E-06 I 12ooo 

Phthalate Esters 
117-61-7 Bis(2-ethylhexyhphthalate 390.64 0.99 (20/20 C) 1 1.2 (200 Cl 0.4 I 9.3 I 5.3 I 3E-07 (20 C) 6290 

84-74-2 Di-n-buiyl phlhalate 276 1.047 (20/2O’C) 1 lE-1 (115°C) 4E+2 (25°C) 1 1.58E+05 3.39E+04 (11) ) 2.6E-7 (25%) 4.70E+O4 

84-66-2 Dielhyl phthalate 222 1.1175 1 5E-2 (70-C) l.O6E+3 (25%) 1 Q.l2E+02 I 2,66E+02 (11) 1 6.46E-07 l.O7E+02 

1 ----- *- 



TABLE 2-1 

FATE AND TRANSPORT PHYSICAL AND CHEMICAL CONSTANTS 
IHDIV-NSWC, INDIAN HEAti, MARYLAND 

PAGE 2 OF 2 

FOR ORGANICS 

I I I Malacular I swcifk I VSIDCW i Solubilitv i Loo oroanic 1 Loo Gctan0l I Hmllv’S Law ) Bioconcsntration 1 

CAS 

Numkr 

Chemical Weight Gravity 

(glmol) (1) (2014 C) (1) 

.-r._ 

Pressure (25 C) 

(mm Hg) (1) 

__.- ____., 

(25 Cl 

(mgU (1) 

--s --I----- --.T -~~ .~ .-- 
Carbon Partition Water Parthion Constant (25 C) Factor 

Coefficient (Koc) (2) Coefficient (Kow) (1) (atmm’/mol) (1) (ukg) (2) 

I NA I NA 1.57E+02 1.24E+08 -0.70 -2.42 l.OOE-07 

1.4542 1 .OE+O (38.4’C) 1.9E+l (22%) 955E+03 9.20E+03 1.42&3 (25’C) 33OE+03 

1.1 (lLt’C/4’C) 4.OE+2 (323%) 7.40 1.95E+3(8) 3.39Et03 (11) 1.53E-08 l.t?8E+2(7) 

1.0888 (99w4’C) NA 1 .OOE+Ol 1.32E+O4 1.23E+3(10) NA 7.97E+2(7) 

mine 1 198.23 1 NA 1 0.1 (UT) ) 35 (UT) I 2.81 I 2.79 I 3.13 (UT) I 428 1 
Pesticides 

0 I 5.89 I 5.99 I 2.18E-05 (Ul 

-Cl I 8.84 5.89 2.34E-05 ~1 

8.59 I I ? I-2 

3.8 

0 3.8 - 
3.81 

0.188 (20 C) 3.23 I 4.09 I 5.84E-05 I . . . 

,I , ,.,-l.J 3.30E-01 1 4.1 3.82 1.91E-05 &lb I.,7 I 

,l-l1,A74 Ifndnn,l‘m .R,#lfa,e I 43797 I MA I NA I 77mll IlIT\ I -1 R7 I RRR I NA I n nm I ,““. “. I -..----..-.. --..-.- 

72-20-E Enddn 
58-89-9 Gamma-BHC (Lindana) 

510574-2 Gamma-Chlonlane 

1024-57-3 Heptachlor Epoxide 

72-455 Methoxychlor 
facFI* 

.--.-- . . ‘.’ . - .- - - - , . .-- -.-- .-. -.--- 

380.92 1.85 (25X/4%) 2E-7 (25 s C) 2.8E-1 (25%) 3.98E+05 1.70E+03 4E-7 (25°C) 7.lOE+02 

291 1.891 (19/4 C) 1.80E-04 7.0 3.03 3.9 7.85E-08 NA 

409.80(8) 1.59-l .83(259(E) 1 .OE-O5 (8) 58E-02 (UT) (8) 3.8 2.78 (8) 4.79E-05 (8) 4oooO 

389.32 NA 2.8E-08 (20 C) 3.5t iE-05 110 

345.85 1.41 (25 C) NA 4E-02 (24 

)E-01 I 2.34 I 3.85 I 3.16 

C) I 3.97-5 (9) 4.88 NA I 8300 (9) I 
. --- 

1 11098-82-5 IAroclor-1280 1 375.7 1 1.58 (25 C)(2) 1 7.7lG5(2) 1 3.lE-2(2) 1 5.72 I 8.04(2) I 7.4E-i(2) I 13OOOOO ] 

Notes: 

1 ttaridbcmk of RCRA Ground-Water Monkorin~ Confthmls: Chemkxl and Physical Pmperliis. September 1992. 

2 *q”alii iwe Pmcesf Data for Drgenk Prkmy Polluia*. Dec.?mtar I%?. 

3 Mffirath. C.. August 1995. RR&~ of FormuiaQions for Processes AffedinQ the Subsurface Transpxt of E@osI\Rs. US. Army Corps of Er@wen. Waterways Ex+wiimerd Station p&S) 

4 Lyman, W.. Reehl, W.. and Rosenblatt. D.. 1990. Handbook of Chemkd Pmpty Estimation Methods. 

5 chemical, Physical. and Siob~ka, Properties of Compaundt Present at Hazardous Waste Sees. Clement Associates, September 1985. 

6 Howard. P.. 1989. Handbook of Entimental Fate and -sure Data forO!QankChemicab. Volume I. 

7 The Condensed Chemka, DMionaly. Van Nostrand Reinhold Company. New York.1971. 

8 Th,, vme Is ior *loxdane. 

9 Howard, P.. 19.59. Handbwk of Envimnm.%,at Fsle and Exposure Data for O,~anic Chemicals. Volume IIt 

10 The vallle presented b fw enddn. 

UT. There l-3 no referent-5 temperature availabk. 

NA . Not avallabk 

^ 



TABLE 2-2 

FATE AND TRANSPORT PARAMETERS FOR INORGANIC CHEMICALS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Coefficient (Kd) 

Notes: 

1 Dragun, 1988, The Soil Chemistrv of m Materials. 

2 USEPAlArmy Corps of Engineers, 1991, &&&ion of Dredaemterial Proposed for Ocean Disposal 

Jesting Manual. 

3 U.S. EPA, 1996, Soil Screenina Guidance 

4 Deminimus Waste Impacts Analysis Methodology, NUREGICR-3585, 1984. 



TABLE 2-3 

CRITERIA FOR QUALITATIVE COMPARISON FOR SOIL AND SEDIMENT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

I EPA Region III I EPA Soil Screening Level 
1 CAS 1 Chemical Risk-Based Concentration II 1 1 Soil to I -SC,- 

Number 

Volatile Organic Cornplnd* 
1 540-59-O II .2-Dichlol 

.--..-- 
.~ (Total) roethene 

1 ,CDichlorobenzene 
me 

Industrial 
OWks) 

. , 
Residential Basis 

(w$W 

L 

106-46-7 
78-93-3 2-Butanc. _- 

100-41-4 Ethylbenzene 

67-64-l Acetone 

75-15-O 

75-09-2 

Carbon Disulfide 

Methylene Chloride 

108-90-7 Chlorobenzene 

108-88-3 Toluene 

79-01-6 Trichloroethene 

1330-20-7 Xylenes, Total 
Semivolatile Oraanic ComDounds 

r-.a a.. 

18000 700 N 1200 (4) 0.02 (4) 
240 27 C NA 2 

I snnnnn 47001) N NA NA 

.--- 

i 1 .-- 

.------ 

I 

. --- ._~. 

200000 7800 

200000 

1 

7800 

400 (sat) 

i 

1 

100000 (sat) 

13 

200000 

760 

7800 

85 c 

N 

1 

720 (sat) 

13 I 

41000 

( 

1600 

n l-l7 

c 130 

410000 16000 N 

520 58 c , 

4100000 160000 N 1 410 (5) I I$01 

-pp-pTJ 

3/-l4/ 1 I, ,-“,,,,~,,IJIIIJ”laL,I,~ 

91-57-6 2-Methylnaphthalene 

120-82-I I1.2.CTrichlorobenzene 

106-44-5 4-Methylphenol 
83-32-9 Acenaphthene 

120-I 2-7 Anthracene 
56-55-3 Benzola)anthracene 

50-32-8 Be 
._--,-,- .._... ---.._ 

I ‘nzo(a)pyrene 

205-99-2 Benzo(b)fluoranthene 
191-24-2 Benzo(a.h.i)oervlene 

\“I II 2 

207-08-g Rcrnm(kVl~mranthme --.. - - . . . - -. -. . . . . -. . - \ ., 
117-81-7 Bis(2-ethvlhexvlkrhthalate 

86-74-8 Carbazore 
l-01-Q Chtysene 

-n-butvl ohthalate 

I 

I 
I, 2oLoLoo __ 

I 

I 

“42 

---- \---I I’ 
I 

t 

I 

82000 

IYH 

i 3100 

I 
780 

I 
I ii I 3200 (sat\ I 

ii I 
F-i 

NA I NA 
I innnn I .---- 3911 --- 1 N 1 . . NA . . . . I Nn 

120000 4700 N NA 

610000 23000 N NA 
7.8 087 c NA -.-. I 

c 
_. . 

0.78 0.087 NA 8 
7.8 0.87 C NA 

82000 161 310 16) C 
I - I 

NA . 
I 

=I 5 
a4 161 

I I 7A .- I I x7 “. . I f! I I - I NA I., \ I -F---i 

I A10 I A6 I c I 31nnl-l IcaR 

LYU 

780 ;; E Et 
200000 7800 N 2x-m Isat\ 

41000 1600 N II 

- 
21E -. _ -. 
84-74-2 Di 

193-39-5 

117-84-O Di-n-o&l phthalate 
53-70-3 Dibenzo(a,h)anthracene 

Ilndeno(l,2,3-cd)pyrene 

132-64-9 Dibenzofuran 
84-66-2 Diethyl phthalate 

206-44-O 

91-20-3 

Fluoranthene 

INaohthalene 

86-73-7 Fluorene 

0.78 I nm7 I r-z ‘I 

8200 
1600000 

82000 
a2000 

. . 
2000 (sat) 

NA 
NA 

----- 

I 

I 

I 

- .-- . . 

. 

. .~ . 

. 

I 

I 

1200 

I 
I 

7.8 

130 

I 

I c I 

310b<6) N 

0.87 1 

NA 

c 

I 

1 NA 

. 

I 

82000 (6) 

87m-l I 

NA 

3ll-M-I 

NA 

1 N 

61000 

1 

2300 

NA 

N NA 4.200 3 

I 24 I 2.7 1 c 1 NA I 
17 1.9 I c I NA 

86-30-6 n-Nitrosodiphenylamine 
85-01-8 Phenanthrene 

129-00-o Pyrene 
PesticideslPCBs 

72-54-8 14,4’-DDD 
72-55-9 14.4’-DDE 

50-29-3 14;4’-DDT ii I 

.- 

I I 
. _. . I 

I I 1.9 1 c 1 NA I 
319-84-6 [Aloha-BHC 0.91 01 I t-z I nx _.- I -. I I -.- 

I 

5103719 IAlpha-Chlordane I 16 I 1.8 1 c 1 20 (7) I 90 n 9-B I P I &,A 11096-82-5 I Aroclor-1260 
319-85-7 I Beta-BHC 

I .%.a I “.JL I 
I 3.2 I 0.35 I 

60-57-l Dieldrin 
33213-65-g Endosulfan II 
1031-07-8 Endosulfan Sulfate 

PesticideslPCBs (Continued) 

0.36 0.04 
12000 (8) 470 (8) 
12000 (8) 470 (8) 



TABLE 2-3 

CRITERIA FOR QUALITATIVE COMPARISON FOR SOIL AND SEDIMENT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

I I EPA Reaion Ill I EPA Soil Screenina Level (2) 1 
Chemical Risk-Based Concentration (1) 

Industrial I Residential I Basis 
Soil to 

Air 
-Soil to‘ . 

Groundwater (3) 

(WW OWW (mdh) (mgh) 
72-20-8 Endrin 610 23 N NA I 
58-89-9 Gamma-BHC (Lindane) 4.4 0.49 C NA 0.009 

5103-74-2 Gamma-Chlordane 16 (7) 1.8 (7) C 20 (7) 10 (7) 
1024-57-3 Heptachlor Epoxide 0.63 L 1 0.07 1 c 1 5 1 0.7 I 

72-43-5 Methoxychlor 10000 I 390 1 N 1 NA I 0.003 I 

I --- I 
. I 

I 3.8 I 0:43 I c I 750 I 29 I 

. . .“” 
I 

..- . 

N NA I 40 (111 I 

’ I’-, I .-. . I 
. . . . 

Df14\ 1 N NA I NA I 
Y,” I -1 . . ,.. . I .., . 

Al000 1 1600 1 N 1 13000 I 130 
IO I 390 N 1 NA 5 

-. - 

bllaneous 
47flO INitrnrellulose 

uanidine 

1 . . . . . . -. 

.-Jo 550 N 1 NA 6000 
, 610000 23000 N 1 NA 12000 

I NA I NA. 1 I NA NA 
1 200000(15) 1 7800(15) 1 N 1 NA I NA 

Notes: 

N - Noncarcinogenic 
C - Carcinogenic 
sat - Soil saturation concentration. 
(1) - U.S. EPA Region Ill Risk-based Concentration Table, April 1, 1998. 
(Cancer benchmark value = IE-6, HQ = 0.1) 
(2) - U.S. EPA Soil Screening Guidance, May 1996. 
(3) - Assumes a dilution attenuation factor (DAF) of 20. 
(4) - Value for cis-1,2dichloroethene used. 
(5) -Value for o-xylene used. 
(6) - Value for naphthalene used. 
(7) -Value for chlordane used. 
(8)-Value for Endosulfan used. 
(9) -Water value for cadmium used. 
(10) - Value for hexavalent chromium used. 
(11) - Value for free cyanide used. 
(12) - USEPA Region Ill. 
(13) - Value is based on OSWER Soil Screening Level for residential land use (USEPA, July 1994). 
(14) - Nonfood value for manganese used. 
(15) - Value from October 22, 1997 RBC tabie. 



TABLE 2-4 

SUMMARY OF WATER CRITERIA AND STANDARDS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 
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CAS 
Number Chemical 

EPA Region Ill EPA Drinking 
Risk-Based Water Standard 

Concentration (1) (2) 
Tap Water 1 Basis MCL 1 MCLG 

EPA Drinking Water 
Health Advisories 

(2) 
Value 1 Receptor 

EPA 

AWQC (3) 
Water & 

Organisms 

Volatile Organic Compounds 

71-55-6 1,l ,I -Trichloroethane 
79-00-5 1 ,1,2-Trichloroethane 
75-34-3 1 ,I -Dichloroethane 
75-35-4 I,1 -Dichloroethene 
67-64-l Acetone 
108-90-7 Chlorobenzene 
75-00-3 Chloroethane 
156-59-2 cis-1 ,Zdichloroethene 
127-l 84 Tetrachloroethene 
1 fva=J 

I 04-m I WL) I (w-) I bw-) I I wu 

540 N 200 200 200 Lifetime, Adult NA 
0.19 C 5 3 3 Lifetime, Adult 0.6 

NA NA NA NA NA 800 N 
0.044 C 7 7 7 Lifetime, Adult 0.057 
3700 N NA NA NA NA NA 
35 N 100 100 NA NA 680 
3.6 C NA NA NA NA NA 
61 N 70 70 70 Lifetime, Adult NA 
1.1 C 5 0 500 DWEL, Adult 0.8 

I-5 Itrans-1,2-dichloroethene 1 120 1 N 1 100 I 100 1 100 1 Lifetime Adult I 700 I 
t-01-6 ITrichloroethene I 1.6 I c I 5 0 I 300 1 DV 

I”” V. 

75 I 
75-01-4 IVinyl Chloride 

Semivolatil 

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

I I I 
2 

I 
I.0 

I _-_ , - .VEL, Adult 2.7 

I 0.019 1 c 1 I 50 I Long Term, Adult 2 

I DWEL. Adult I NA I 
le Organic Compounds 

606-20-2 2,6-Dinitrotoluene 
106-44-5 4-Methylphenol 
83-32-9 Acenaphthene 

37 N NA NA 40 
180 N NA NA NA Ni NA 

2200 N NA NA NA NA . 1200 
117-81-7 Bis(2-Ethylhexyl)phthalate 4.8 C 6 0 NA NA 1.8 
84-74-2 Di-n-butyl phthalate 3700 N NA NA NA NA 2700 
86-73-7 Fluorene 1500 N NA NA NA NA 1300 

- 86-30-6 N-Nitrosodiphenylamine 14 c NA NA NA NA 5 
91-20-3 Naphthalene 1500 N NA NA NA NA NA 

NA NA 4000 Lifetime. Adult 21.000 I 108-95-2 IPhenol I 2200.0 1 N 



TABLE 2-4 

SUMMARY OF WATER CRITERIA AND STANDARDS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 3 

CAS 
Number Chemical 

Pesticides 
5103719 Alpha-Chlordane 
60-57-I Dieldrin 

33213-65-g Endosulfan II 
5103-74-2 Gamma-Chlordane 
1024-57-3 Heptachlor Epoxide 

EPA Region Ill EPA Drinking 
Risk-Based Water Standard 

Concentration (1) (2) 
Tap Water Basis MCL MCLG 

WL) WL) @!Y-1 

0.19 (4) C NA NA 
0.0042 C NA NA 

220 N NA NA 
0.19 (4) C NA NA 
0.0012 C 0.2 0 

EPA Drinking Water EPA 
Health Advisories AWQC (3) 

(2) Water & 
Value Receptor Organisms 

WL) mm 

2 (4) DWEL, Adult NA 
2 DWEL, Adult 0.00014 

NA NA 110 

2 (4) DWEL, Adult NA 
0.1 Long Term, Adult 0.0001 

lnorganics 

7429-90-5 IAluminum I 37000 1 N 1 50 Td 200 (5) 1 NA I NA I NA NA 7440-36-o IAntimonv 15 1 N 1 I 15 I Lona Term. Adult I 14.0 1 
” 

I 

7440-38-2 Arsenic 0.045 C 50 NA NA NA’ 0.018 
7440-39-3 Barium 2600 N 2000 2000 2 Lifetime, Adult NA 
7440-41-7 Bervllium 73 N 4 4 200 DWEL. Adult NA 

t 7440-43-g kadmium 1 N 1 I 5 I 5 i Lifetime, Adult I NA 1 
I 

7440-70-2 Calcium NA N NA NA NA N/i NA 
7440-47-3 Chromium (total) 180 (6) N 100 100 100 Lifetime, Adult NA 
7440-48-4 Cobalt 2200 N NA NA NA NA NA 
7440-50-8 Comer 15000 N 1300 (71 1300 NA NA 1300 .- -- - , --l-l--. 

39-89-6 I Iron 
- 

74c- -- - ..-.. . 
7439-92-l Lead 
7439-95-4 Maanesium 

I 
.---- 

I I 

I i-i I 
I I 

NA i --. 
I I 

I 11000 .___ NA I NA I NA I 300 
NA ’ 50. 

I 
NA 15 (7) 0 NA 
NA N NA NA NA NA NA 

~---a------ I 

39-96-5 Manganese 730 N 50 (5) NA NA NA 50 
39-97-6 Mercurv 11 N 2 ? 2 Lifetime, Adult 0.05 

730 N 100 100 100 Lifetime. Adult 610 



TABLE 24 

SUMMARY OF WATER CRlTERlA,AND STANDARDS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 3 OF 3 

CAS 
Number Chemical 

lnorganics (Continued) 
7440-09-7 Potassium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

EPA Region Ill EPA Drinking EPA Drinking Water EPA 
Risk-Based Water Standard Health Advisories AWQC (3) 

Concentration (1) (2) (2) Water & 
Tap Water Basis MCL MCLG Value Receptor Organisms 

bm-1 M.l~L) WL) OJim WL) A 

NA N NA NA NA NA NA 
180 N NA NA 100 Lifetime, Adult NA 
NA N NA NA NA NA NA 
260 N NA NA NA NA NA -. 

11000 N 5000 (5) NA 2000 Lifetime, Adult NA 

Notes: 

1 - U.S. EPA Region Ill Risk-based Concentration Table, April 1, 1998, (Cancer benchmark value = lE-6, HQ = 0.1) 

2 - U.S. EPA Drinking Water Regulations and Health Advisories, October 1996. 

3 - Ambient Water Quality Criteria, 40 CR 131.36 

4 - Value for chlorodane. 

5 - Secondary MCL. 

6 -Value for hexavalent chromium used. 

7 - Action Level. 

AWQC - Ambient Water Quality Criteria. 

C - Carcinogenic. 

N - Noncarcinogenic. 

MCL - Maximum Contaminant Level. 

MCLG - Maximum Contaminant Level Goal. 



TABLE 2-5 

CANCER SLOPE FACTORS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Volatile Oragn 

Absorption Gastrointestinal Cancer Slope Factor U.S. EPA 
Factor Absorption Oral Dermal Inhalation Weight of 

(1) Factor (mg/kg/day)-’ (mglkglday)” (mglkglday)” Evidence (4) 
ic Compounds 

I ^^^^_ _ ,^. I * -,.r I,. I I r -..r 1-1 5.60E-02 I 1 C 
1 WC- ..a I I 

1 ,1,2-Trichloroetnane 
1 .l-Dichloroethane 
1.2-Dichloroethene (cis) 
1,4-Dichlorobenzene 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

U.UVUS 1 (3) D.lVk-UL I O.l”k-UL 

0.0005 1 (3) 6.00E-01 I 6.00E-01 
0.0005 1 (2) NA NA 

0.03 1 (3) 2.40E-02 H 2.40E-02 
0.03 1 (2) 5.20E-02 E 520E-02 
0.03 1 (3) l.lOE-02 E 1 .l OE-02 
0.03 1 (2) 1.90E+OO H 1.90E+OO 

,.,oc-“I 

NA 
2.20E-02 
2.00E-03 
R nnt=.n? 

I - 

r 
T- 
F 

-.-“- -- - , . ., . 

3.00E-01 H 1 A 
Semivolatile Oragnic Compounds 
1 ,l-Dimethylhydrazine 0.1 I . \-I I -.- 
Benzd(a)anthracene 0.1 I .*a I 7. 

Benzo(a\ovrene 0.1 
BG -2nzo(b)fluoranthene 
bis(2-ethylhexyl)phthalate 
Di-n-butyl phthalate 
Dibenzo(a,h)anthracene 
Indeno(l,2,bcd)pyrene 
N-Nitrosodiphenylamine 
PesticideslPCBs 

1Amrlnr-17fi , .._“._. ._” 0 
Dieldrin 
Heptachlor epoxide 

I 1 (!a\ I 7 ROE+00 W 2.6E+OO 3~5nE+oo w I -.__- -_ . NA I 

I 
:;; 

I r.JOE-01 E NA NA 1 . . . I R7 -- 
7.30E+OO I NA NA ] 82 

30E-01 E NA NA I B2 1 0.1 NA 7.- 
0.1 0.55 (2) 1.40E-02 I 2.5E-02 1.40E-02 E 82 
0.1 1 (3) NA NA NA D 
0.1 NA 7.30E+OO E NA NA 82 
0.1 NA 7.30E-01 E NA NA 82 
0.1 1 (3) 4.90E-03 I 4.9E-03 NA 82 

0.06 1 (3) 2.00E+OO I 2.OE+OO 2.00E+OO I 82 
0.06 1 (3) 1.60E+ol I 1.6E+ol 1.60E+ol I 82 
0.06 1 (3) 9.10E+OO I 9.1E+OO 9.10E+OO I 82 

Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium -Water 

0.01 0.27 (2) NA NA NA NA 
0.01 0.1 (2) NA NA NA D 

0.032 0.95 (2) 1.50E+OO I 1.6E+oo 150E+Ol I A 
0.01 1 (2) NA NA NA D 
0.01 0.01 (2) NA NA 8.40E+OO I Bl 
0.01 1 1% NA NA I 

Notes: 
1 - Region Ill, Assessing Dermal Exposure from Soil, EPA/903-K-95-003, December 1995. 
2 - Region Ill, “Oral ABS values for oral to dermal extrapolation per RAGS Appendix A”, 12/30/95. 
3 - Region IV, “Dermal risk values derived by calculation from gastrointestinal (GI) absorption data”, 2/26/96. 
4 - EPA Integrated Risk Information System (IRIS), May 20, 1998. 
I - EPA Integrated Risk Information System (IRIS). January 1998. 
E - National Center for Environmental Assessment (NECA). 
H = Health Effects Assesment Summary Table 
W - ithdrawn from IRIS or HEAST 
NA - Not Available 



TABLE 2-6 

ESTIMATED ORDERS OF POTENTIAL POTENCY FOR CARCINOGENIC PAHs”’ 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Chemical Weight-of-Evidence Order of Potential Potency 

Benzo(a)anthracene B2 0.1 

Benzo(b)fluoranthene B2 0.1 

Benzo(k)fluoranthene B2 0.01 

Benzo(a)pyrene 82 1.0 

Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

B2 0.001 
B2 1.0 

82 0.1 

1 USEPA, 1993b; USEPA Region I, 1994f. 



TABLE 2-7 

REFERENCE DOSES 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

r 
I 1rai Unwtainty Inhalation Uncsrlainty Demwl 

1 (1) 1 Factor ~(mgncgday) Factor (mgkgday) Factor @g/kg-day) 
Volatile Oragnic Camnaunds 
1,1,2-Trichlorcetha. ._ , -.---- 
1 l-nalnrathana I nrN-x% 

AbWrptiOll Gastrointestinal Refemncs Dose I Target Organ for I 
FaCbW Abwrpkn a Noncarcinogenic 

Effect (4) 

. _-..-_ 

ne I “l7nM 1 (3) 4.mE-03 I [ 1000 1 NA 1 NA 1 NA IBlood 

- ._. _ _ _ ., ,_. ._ -.-“-- 1 (3) 9.00E-03 I 1 10047 ( NA 1 loo0 j 9.ooE-03 INA 

O.wo5 1 (2) u* I I 

0.03 1 (3) 3( 

hene 0.03 1 (2) 1( 

dne I 01 I 1 ,a, I NA I I MA I I INA I 

s(2-ethylhexyl)phthalate 1 0 1 0 55 (2) ( 2s 
I n. I 

CBS 

-.jrin 
Heptachlor epoxide 
Mat*,* 

NA I NA 1 

1 0.1 1 1 (3) NA 1 M , nn , NA ,rln I 

1 0.06 1 1 (3) I NA 1 NA I NA 1 NA 1 NA ILiver 

1 0.06 1 1 (3) 15.WE-05 I I 100 I NA 1 NA I 5.OE-05 jLiver 

1 0.06 ] 1 (3) ) 1.3OE-05 I ) 1000 I NA I NA ) 1.3E-05 ILiver 

Aluminum 0.01 0.27 (2) , u..avL-, L , 

Antimony 0.01 0.1 (2) / 4.OOE-04 I I 

Arsenic 0.032 0 95 (2) 
F)*.n, ,m n n. 4 111 

1, n,,CIi, E I NA 1 10603 E 1 NA 1 2.7E-02 ICNS 

lcm 1 NA 1 NA I 4.OE-05 IHeart 
13OOEd4I I 3 I NA 1 NA I 2 9F-M ISkin I 

“VI yt,w” “.” I “.” I IL, 

Cadmium _ Water 0.01 l(3) 

Cadmium - Food 0.01 1 (3) 11.0 
Chromum VI 0.01 0.01 (2) 

Cobail 0.01 0.3 (2) 

Iron 0.01 1 (3) 

Lead 0.01 1 (31 . . - 

Vanadum 1 0.01 0.02 (2) 

ZitlC 1 0.01 ( 0.25 (2) 
No1es: 
1 - Region III, Assessing Dermal Exposure from Soil. EPAI903-K-95M)3, December 1995. 
2 - Region III, “Oral ABS values for oral to dermal extrapolation per RAGS Appendix A, 12/30/95. 
3 - Region IV. Dennal risk values derived by calculation frcm gastrointestinal (GI) absorption data, 2/26/96. 

4 - EPA Integrated Risk lnformat!on System (IRIS), May 20, 1998. 
NA _ Not avaIlable 
I - EPA Integrated Risk lnfwmatii System (IRIS), January 1998. 
H . EPA Health Effects Assessment Summary Tables (HEAST) FY-1997, July 1997. 
A-Alternative value from EPA Heaith Effects Assessment Summary Tables (HEAST) M-l 997, July 1997. 
E - National Center for Envircfwnental Assessment (NECA). 
W - Withdrawn from IRIS or HEAST. 
CNS -Central Nervous System. 



TABLE 2-8 

SUMMARY OF EXPOSURE SCENARIOS OF CONCERN FOR RISK ASSESSMENT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Site Name Receptors of Concern I Media and Exuosure Routes of Concern mm-~.- ~~~ ~- ----- -- - --- 
Site 12 - Town Gut Landfill Maintenance Worker: Full-Time Employee Soil: ingestion, dermal contact, inhalation of particulates and volatiles.; exposed 

sediments: ingestion, dermal contact. 
Adolescent Trespasser Soil: ingestion, dermal contact; inhalation of particulates/and volatiles; surface 

water/sediment: ingestion, dermal contact; finfish: ingestion. 
Construction Worker Soil: ingestion, dermal contact, inhalation of particulates and volatiles; groundwater: 

dermal contact, inhalation of volatiles; exposed sediments along the bank: ingestion, 
dermal contact. 

Onsite Resident Soil: ingestion, dermal contact, inhalation of particulates and volatiles; groundwater: 
ingestion, dermal contact, inhalation of volatiles; surface water/sediment: ingestion, 
dermal contact; finfish fish: ingestion. 

Site 39 - Organ& Plant Adult Recreational User (Nearby Water) Surface water/sediment: ingestion, dermal contact; finfish: ingestion. 
Construction Worker Sediment: ingestion, dermal contact. 

Site 41 - Scrap Yard Maintenance Worker/Full-Time Employee Soil: ingestion, dermal contact, inhalation of particulates and volatiles. 
Adolescent Trespasser Soil: ingestion, dermal contact, inhalation of particulates and volatiles; 
Adult Recreational User (Nearby Water) Surface water/sediment: ingestion, dermal contact; finfish: ingestion. 
Onsite Resident Soil: ingestion, dermal contact, inhalation of particulates and volatiles; 

groundwater: ingestion, dermal contact, inhalation of volatiles; surface 
water/sediment: ingestion, dermal contact; finfish: ingestion. 

Construction Worker Soil: ingestion, dermal contact, inhalation of particulates and volatiles; groundwater: 
dermal contact, inhalation of volatiles; exposed sediments: ingestion, dermal contact. 

Site 42 - Olson Road Landfill Maintenance Worker/ Full-Time Employee Soil: ingestion, dermal contact; inhalation of particulates and volatiles; exposed 
sediments: ingestion, dermal contact. 

Construction Worker Soil: ingestion, dermal contact, inhalation of particulates and volatiles; groundwater: 
dermal contact, inhalation of volatiles; exposed sediments: ingestion, dermal contact. 

Onsite Resident Soil: ingestion, dermal contact, inhalation of particulates and volatiles; groundwater: 
ingestion, dermal contact, inhalation of volatiles; surface water/sediment: ingestion, 
dermal contact; finfish: ingestion. 

Adolescent Trespasser Soil: ingestion, dermal contact; inhalation of particulates and volatiles; sediments in 
culverts leading to swamps; ingestion, dermal contact; surface waters: ingestion, 
dermal contact (wading only). 

Site 44 - Soak Out Area Maintenance Worker/ Full-Time Employee Soil: ingestion, dermal contact; inhalation of particulates and volatiles. 
Adolescent Trespasser Soil: ingestion, dermal contact, inhalation of particulates and volatiles. 
Construction Worker Soil: ingestion, dermal contact, inhalation of particulates and volatiles; groundwater: 

dermal.contact, inhalation of volatiles. 
Onsite Resident Soil: ingestion, dermal contact, inhalation of particulates and volatiles; groundwater: 

ingestion, dermal contact, inhalation of volatiles. 



TABLE 2-9 

SUMMARY OF EXPOSURE ASSUMPTIONS - MAINTENANCE WORKERS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Input Parameter I RME CTE I Rationale/Reference 
aeneral Assumptions 

EF (exposure frequency) 30 days/yr 15 days/yr Professional judgment for RME. CTE is 50% of RME. 
ED (exposure duration) 25 yrs 5 yrs RME value (USEPA,1993), CTE Value (USDL, 1992) 
BW (body weight) 70 kg 70 kg USEPA, 1993. 
AT (averaging time): 

Carcinogenic effects 25,550 days 25,550 days USEPA, 1991. 
Chronic effects (noncarcinogenic) ED x 365 days/yr ED x 365 dayslyr USEPA, 1989. 

ncidental Ingestion of Surface Soil/Exposed Sediments 
IR, (incidental ingestion rate) 100 mg/day 50 mg/day USEPA, 1993. 

FI (fraction ingested) 1 1 Conservatively assumed. 
Iermal Contact with Surface Soil/Exposed Sediments 

SA (exposed skin area) 4,300 cm2 4,300 cm2 Mean value for head, arms, and hands specified in USEPA, 
1992. 

AF (skin adherence factor) 1 mg/cm2 0.2 mg/cm2 Upper and central bound values, USEPA, 1992. 
ABS (absorption factor) chemical-specific chemical-specific 

nhalation of Fugitive Dust and Volatiles 
IR, (inhalation rate) 2.5 m”/hr 2.5 m”/hr Mean value for moderate activity, USEPA, 1991. 

ET (exposure time) 8 hrlday 4 hrlday Professional judgment. 
EF (exposure frequency) 30 dayslyr 15 days/yr Professional judgment. 

Notes: 

USEPA. 1989 - Risk Assessment Guidance for Superfund. 

USEPA, 1991 - Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. 

USEPA, 1992 - Dermal Exposure Assessment: Principles and Applications. 

USEPA, 1993 - Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposures. 

USDL, 1992 - Employee Tenure and Occupational Mobility in the Early 1990s. 



TABLE 2-10 

SUMMARY OF EXPOSURE ASSUMPTIONS - FULL-TIME EMPLOYEES 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Input Parameter I RME I CTE I Rationale/Reference 
seneral Assumptions 

EF (exposure frequency) for soils I 250 (60) dayslyr I 219 (30) days/yr IStandard default value, USEPA, 1993. Professional judgment 
(exposed sediments) for sediments. 
ED (exposure duration) 25 yrs 5 yrs RME value (USEPA,1993), CTE Value (USDL,1992) 
BW (body weight) 70 kg 70 kg Standard default value, USEPA, 1993. 
AT (averaging time): 

Carcinogenic effects 25,550 days 25,550 days USEPA, 1991. 
Chronic effects (noncarcinogenic) ED x 365 days/yr ED x 365 days/yr USEPA, 1989. 

ncidental Ingestion of Surface Soil/Exposed Sediments 
IR, (incidental ingestion rate) 100 mg/day (50) 50 mg/day (25) USEPA, 1993. Ingestion rates for sediments professional 

judgment. 
FI (fraction ingested) I 1 (0.88) I 1 IUSEPA, 1991. FI = 0.88 for soils. FI = 1 for sediments. 

Iermal Contact with Surface Soil/Exposed Sediments 
. SA (exposed skin area) I 4.300 cm2 I 4,300 cm2 IMean value for head, arms, and hands 

AF (skin adherence factor) I 1 mg/cm2 1 0.2 mg/cm2 1 Upper and central bound values, USEPA, 1992. 
ABS (absorption factor) chemical-specific chemical-specific 

nhalation of Fugitive Dust and Volatiles 
IR, (inhalation rate) I 2.5 m”/hr I 2.5 m”/hr I Mean value for moderate activity, USEPA, 1991. 

ET (exposure time) 
EF (exposure frequency) 

8 hrlday 
250 dayslyr 

4 hrlday Professional judgment. CTE is 50% of RME. 
219 dayslyr Standard default, USEPA, 1993. 

USEPA, 1989 - Risk Assessment Guidance for Superfund. 

USEPA, 1991 - Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. 

USEPA, 1992 - Dermal Exposure Assessment: Principles and Applications. 

USEPA-, 1993 - Superfund’s Standard Defauit Exposure Factors for the Centrai Tendency and Reasonabie Maximum Exposures. 

USDL, 1992 - Employee Tenure and Occupational Mobility in Early 1990s. 

Values in parentheses are.for exposure to sediment. 



TABLE 2-11 

SUMMARY OF EXPOSURE ASSUMPTIONS -ADOLESCENT TRESPASSER (7-16 YEARS) 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Input Parameter 
General Assumptions 

EF (exposure frequency) 

ED (exposure duration) 
BW (body weight) 
AT (averaging time): 

Carcinogenic effects 

I RME I CTE I Rationale/Reference 

16 daysiyr 8 dayslyr Professional judgment. One day a week for RME during warm weather 
months (May through August) 50% of RME for CTE. 

10 yrs 10 yrs Professional judgment. Ages 7 to 16. 
43 kg 43 kg Average age-specific value, USEPA, May 1989. 

25,550 days 25,550 days USEPA, 1991. 
Chroniceffects (noncarcinogenic) 1 ED x 365 days/yr 1 ED x 365 days/yr IUSEPA, 1989. 

Incidental Ingestion of Surface Soil/Exposed Sediment 
IR, (incidental ingestion rate) 1 100 mglday 1 50 mg/day IAssume similar to adults, USEPA, 1993. 
FI (fraction ingested) I 1 I 1 IUSEPA, 1991. 

Dermal Contact with Surface Soil/Exposed Sediment 
SA (exposed skin area) 3,720 cm* 3,720 cm2 30% of total body surface area (12,400 cm2) assumed available for contact, 

USEPA, 1992. 
AF (skin adherence factor) 1 mg/cm2 0.2 mg/cm2 Upper and central bound values, USEPA, 1992. 
ABS (absorption factor) chemical-specific chemical-specific 

Inhalation of Fugitive Dust and Volatiles 
IR, (inhalation rate) 3.2 m3/hr 3.2 m3/hr Mean value for moderate activtiy, USEPA, 1989b. 
ET (exposure time) 4 hrlday 2 hrlday Professional judgment. CTE is 50% of RME. 

Incidental Ingestion of Surface Water 
CR (contact rate) I 0.05 Llhr I 0.05 Uhr j USEPA, 1988. 
ET (exposure time) 

Dermal Contact with Surface Water 
SA (exposed skin area) 

EV (number of events) 
Lvent (duration of event) 

Ingestion of Fish 
IRr (ingestion rate) 

4 hr/event I 2 hr/event IProfessional judgment, 

12,400 cm2 12,400 cm2 Total body surface area, USEPA 1992; Assume 30% of surface area (3720 

cm2) for wading. 
1 events/day 1 events/day Professional judgment. 
4 hr/event 2 hrlevent Professional judgment. CTE is 50% of RME. 

0.145 kg/meal 0.145 kg/meal USEPA Region, 1993. 
48 meals/year 24 meals/year 

USEPA, 19898 - Risk Assessment Guidance for Superfund. 

USEPA, 1991 - Human Health Evaluation Manual. Supplemental Guidance: Standard Default Exposure Factors. 

USEPA, 1992 - Derrnal Exposure Assessment: Principles and Applications. 

USEPA, 1993 - Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposures. 

USEPA, 1989b - Exposure Factors Handbook. 

USEPA. 1988 - Superfund Exposure Assessment Manual. 



TABLE 2-12 

SUMMARY OF EXPOSURE ASSUMPTIONS - ADULT RECREATIONAL USER 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Input Parameter 
General Assumptions 

ED (exposure duration) 

I RME I CTE I Rationale/Reference 

I 30 yrs I 9 vi-s I USEPA. 1993. 
BW (body weight) 70kg 7dkg USEPA, 1993. 
AT (averaging time): 

Carcinogenic effects 25,550 days 25,550 days USEPA, 1991. 
Chronic effects (noncarcinogenic) ED x 365 days/yr ED x 365 days/yr USEPA, 1989. 

Incidental Ingestion of Sediment 
IR, (incidental ingestion rate) 100 mgiday 50 mglday Assume similar to adults, USEPA, 1993. 
FI (fraction ingested) 1 1 USEPA, 1991. 
EF (exposure frequency) 16 dayslyr 8 dayslyr Professional judgment. Assumes 1 day a week for summer 

months (May through August). CTE is 50% of RME. 
Dermal Contact tith Sediment 

SA (exposed skin area) 6,000 cm2 6,000 cm* 30% of total body surface area (20,000 cm*) assumed 
available for contact, USEPA, 1992. 

AF (skin adherence factor) 1 mg/cm* 0.2 mg/cm* Upper and central bound values, USEPA, 1992. 
ABS (absorption factor) chemical-specific chemical-specific 
EF (exposure frequency) 16 dayslyr 8 dayslyr Professional judgment. CTE is 50% of RME. 

Incidental Ingestion of Surface Water 
CR (contact rate) 0.05 Uhr 0.05 Uhr USEPA, 1988. 
ET (exposure time) 4 hrlevent 2 hrlevent Professional judgment. 
EF (exposure frequency) 16 events/yr 8 events/yr Professional judgment. CTE is 50% of RME. 

Dermal Contact with Surface Water 
SA (exposed skin area) 20,000 cm* 20,000 cm* Total body surface area, USEPA 1992. 30 % of total body 

surface will be assumed for wading (6,000 cm*) 
EV (number of events) 1 events/day 1 events/day 
Gvent (duration of event) 

Professional judgment. 
4 hrlevent 2 hr/event Professional judgment. CTE is 50% of RME. 

EF (exposure frequency) 16 dayslyr 8 dayslyr Professional judgment. CTE is 50% of RME. 
Ingestion of Fish 

!Rr (ingestion rate) 0.145 kg/meal 0.145 kg/meal USEPA Region 3, 1993. 
EF fexoosure freauencvl 48 meals/w 24 meals/w Professional iudament. 

Notes: 

USEPA, 1999 - Risk Assessment Guidance for Superfund. 

USEPA, 1991 - Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. 

USEPA, 1992 - Dermal Exposure Assessment: Principles and Applications. 

USEPA. 1993 - Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposures. 



TABLE 2-13 

SUMMARY OF EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Innut Parameter ..‘r-‘ . -.-...-_-. I 
I 

RME . _.-.- I 
I 

CTE -.- I 
I 

Rationale/Reference 
jenerai Assumptions 

EF (exposure frequency) - soils (sediments) 250 (60) days/yr 219 (30) days/yr Standard default value, USEPA, 1993. Professional judgment for 
sediments and groundwater. 

EF (exposure frequency - groundwater) 20 dayslyr 20 daysiyr 
ED (exposure duration) 1 v 1 yr Professional judgment. Estimated length df construction season. 
BW (body weight) 70 kg 70 kg USEPA, 1993. 
AT. (averaging time): 

Carcinogenic effects 25,550 days 25,550 days USEPA, 1991. 
Chronic effects (noncarcinogenic) ED x 365 dayslyr ED x 365 days/yr USEPA, 1989a. 

ncidental ingestion of Soil/Sediments 
IR, (incidental ingestion rate) (Sediments) 480 mg/day (240) 240 mg/day (120) Professional judgment based on USEPA, 1991. CTE is 50% of RME. 
FI (fraction ingested) (Soils) 1 (0.88) 1 USEPA, 1991. FI = 1 for sediments. FI = 0.88 for soils. 

Iermai Contact with Soil/Sediments 
SA (exposed skin area) 5,300 cm* 

1 mg/cm* 
5,300 cm* Assumes head, hands, forearms, and lower legs. USEPA, 1992. 

AF (skin adherence factor) 0.2 mg/cm* Upper and central bound values, USEPA, 1992. 
ABS (absorption factor) chemical-specific chemical-specific 

nhalation of Fugitive Dust and Voiatiies 
IR, (inhalation rate) 3.3 m3/hr 3.3 m3/hr Mean value for heavy activity, USEPA, 1989b. 
ET (exposure time) 8 hrlday 8 hrlday Professional judgment. 

Iermai Contact with Groundwater 
SA (exposed skin area) 4,050 cm?lday 4,050 cm’lday Assume hands, forearms, and lower legs. USEPA, 1992. 
fevent (duration of event) 8 hr/event 8 hrtevent Professional judgment. 
EV (number of events) 1 event/day 1 event/day Professional judgment. 

nhalation of Voiatiles from Groundwater 
IR, (inhalation rate) 3.3 m3/hr 3.3 m3/hr Mean value for heavy activity, USEPA, 1989b. 
ET (exposure time) 8 hrlday 8 hriday Professional judgment. CTE is 50% of RME. 

USEPA. 1989 - Risk Assessment Guidance for Superfund. 

USEPA, 1991 - Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. 

USEPA, 1992 - Dermal Exposure Assessment: Principles and Applications. 

USEPA, 1989b - Exposure Factor Handbook. 

Values in parentheses are for exposure to sediment. 



Soils/ GroundwaterIAir 
Surface Water/Sediments 

ED (exposure duration-adult) 
ED (exposure duration-child) 
BW (body weight-adult) 
BW (body weight-child) 
AT (averaging time): 

Carcinogenic effects 

350 dayslyr 
16daysyr 

24 yrs 
‘5yrs 
70 kg 
15 kg 

T 234 dayslyc 

8 dayslyr 
7 yrs 
2 yrs 
70 kg 
15kg 

25,550 days 25,550 days 

TABLE 2-14 

SUMMARY OF EXPOSURE ASSUMPTIONS - ONSITE RESIDENT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

input Parameter 
ieneral Assumptions 

RME CTE I Rationale/Reference 

IR, (incidental ingestion rate-child) 
FI (fraction ingested) 

kermal Contact with Surface 
SA (exposed skin area-adult) 
SA (exposed skin area-child) 

AF (skin adherence factor) 
ABS (absorption factor) 

ihalation of Fugitive Dust and Volatiles 
IR, (inhalation rate-adult) 
IR, (inhalation rate-child) 

Chronic effects (noncarcinogenic) ED x 365 dayslyr ED x 365 dayslyr IUSEPA, 1989. 
wide&al Ingestion of Surface and Subsurface Soil 

IR, (incidental ingestion rate-adult) I 100 mg/day I 50 mglday 1 USEPA, May 5, 1993. 

Standard default values, USEPA, 1993, assumes 1 day a week for summer 
months (May through August) CTE is 50% of RME 
USEPA, May 5, 1993 

USEPA. May 5. 1993. 

I USEPA, 1991. 

200 mglday 
I 

5,000 cm2 
1,743 cm2 
I mglcm’ 

chemical-specific 

O@3m$hTr 

100 mglday 
1 

5,000 cm* 
1,743 cm2 

0.2 mglcm’ 
chemical-specific 

O$$3mg$?r 

USEPA, 1991. 

25% of total body surface area (20,000 and 6,970 cm’ for adult 
and child) assumed to be available for contact, USEPA, 1992. 
Upper and central bound values, USEPA, 1992. 

USEPA, 1993. 
USEPA Region Ill. 1997. 

ET (exposure time) 24 hriday 24 hrlday ProfesHional judgment. Constant exposure. 
bermal Contact with Groundwater 

SA (exposed skin area - adult) 20,000 cm’/day Total body surface area available for contact, USEPA, 1992. 
SA (exposed skin area-child) 
temt (duration of event) 

6,970 cm21day 
20,000 cm’/day 
6,970 cm’lday 

0.25 hr/event 0.167 hr/event 15 min/event for RME and 10 mini event for CTE (USEPA, 1992). 
EV (number of events) 1 event/day 1 event/day Professional judgment 

lgeation of Groundwater 

IR, (ingestion rate-child) 1 L/day 1 Uday USEPA Region Ill, 1997. 

IR, (ingestion rate-adult) 2 Uday 1.4 Uday Standard default value, USEPA, 1993 

rhalation of Volatiles from Groundwater 
IRsh (inhalation rate-adult) ‘y5urnTf IO Umin USEPA, 1991. 
D, (shower duration) 

I 
IO min USEPA, 1992. 

DT (total time in bathroom) 20 min 15 min Professional judgement. An additional 5 minutes of time assumed to be spend in 
bathroom after shower. 

: ., 



TABLE 2-14 

SUMMARY OF EXPOSURE ASSUMPTIONS - ONSITE RESIDENT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

incidental Ingestion of Surface Water 

CR (contact rate) 
ET (exposure time) 

Dermal Contact with Surface Water 
S& (exposed skin areachild) 

S& (exposed skin area-adult) 

bMti (duration of event) 

EV (number of events) 
Incidental Ingestion of Sediment 

IR, (incidental ingestion rate-child) 

IR, (incidental ingestion rate-adult) 

FI (fraction ingested) 
Dermal Contact with Sediment 

SA, (exposed skin area-child) 

.S& (exposed skin area-adult) 

AF (skin adherence factor) 
ABS (absorption factor) 

Ingestion of Fish 
IR (ingestion rate) 
EF (exposure frequency) 

0.05 L/hr I 0.05 L/hr 1 USEPA, 1988. 

I 4 hrlday I 2 hrlday IProfessional judgment. 

1,743 cm* 1,743 cm2 25% of total body surface area, assumes head, hands, forearms, and legs are 
exposed, USEPA, 1992. 

5,000 cm2 5,000 cm2 25% of total body surface area, assumes head, hands, forearms, and legs are 
exposed, USEPA. 1992. 

4 hrsJevent 2 h&event Professional judgment. 
1 event/day 1 event/day Professional judgment. 

200 mgiday 100 mgiday USEPA, 1993. 
100 mglday 50 mglday USEPA, 1993. 

1 1 Conservatively assumed. 

1,743 cm* 1,743 cm2 25% of total body surface area, assumes head, hands, forearms, and legs are 
exposed, USEPA, 1992. 

5,000 cm2 5,000 cm2 25% of total body surface area, assumes head, hands, forearms, and legs are 
exposed, USEPA. 1992. 

1 mg/cm2 0.2 mg/cm2 Upper and central bound values, USEPA. 1992. 
chemical-specific chemical-specific 

0.145 kg/meal 0.145Imeal Standard default values, USEPA, 1993. 
46 mealslyr 24 meals/yr Professional judgment. CTE is 50% of RME. 

USEPA. 1998 - Superfund Exposure Assessment Manual. 

USEPA. 1989 - Risk Assessment Guidance for Superfund. 

USEPA. 1991 J Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. 

USEP4 1992 - Dermal Exposure Assessment: Principles and Applications. 

USEPA. 1993 - Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposures. 

USEPA Region Ill, 1997 - Risk Based Concentration Table. 



d 

TABLE 2-15 

REFERENCE DOSES FOR ORAL TOXICITY - FOOD CHAIN MODELS 
SITES 12,39141, AND 42 

NSWC INDIAN HEAD, MARYLAND 
PAGE 1 OF 3 

Mammal Bird Fish/Reptile* 
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

Chemical (mglkglday) (mglkglday) (mglkglday) (mglkglday) (mglkglday) (mg/kg/day) Source 

Volatile Organic Compounds 
2-Butanone NA NA NA NA NA NA 

1 ,l-Dimethylhydrazine NA ,NA NA NA NA NA 
I .2-P-Trichlorobenzene NA NA NA NA NA NA 

Semivalatile Omanics __.._.__. --.- -.=- . .._ - 
P-Methylnaphthalene 
4-Methylphenol 
1 4-Dichlarobenzene 

1 10 10 100 0.3 3 Sprenger et al. (1996); mammals- ORNL (1996) 
I 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

I 1 I 10 I 10 I 100 I 
I 1 I 10 I IO I 

1 40 40 

100 I 

100 
1 10 10 100 
1 10 10 100 
1 10 10 100 
1 10 10 100 
1 IO 10 100 

16.3 163 1.1 11 
1 10 10 100 
1 10 10 100 

0.3 I 
0.3 I _. 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
NA 
0.3 
0.3 

.-“,‘-‘.- 
ane -- 

Benzo(a)anthracene 
Benro(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-EthylhexyQphthalate 
Carbazole 
Chrvsene 

3 Sprenger et al. (1996); mammals- ORNL (1996) 
3 Sprenger et al. (1996); mammals- ORNL (1996) 
3 Sprenger et al. (I 996); mammals- ORNL (I 996) 
3 Sprenger et al. (1996); mammals- ORNL (1996) 
3 Sprenger et al. (1996); mammals- ORNL (1996) 
3 Sprenger et al. (1996); mammals- ORNL (1996) 
3 Sprenger et al. (1996); mammals- ORNL (1996) 
3 Sprenger et al. (1996); mammals- ORNL (1996) 

NA ORNL (1996) 
3 Sprenger et al. (1996); mammals- ORNL (1996) 
3 Sorenaer et al. (1996): mammals- ORNL (1996) 

--‘-I--..- 

IDi-n-butvl Dhthalate 
I t 
I 550 I 1633 I 0.11 1 

I . , 
1.1 I NA I NA lORNL”(l996) ’ ” 1 

1 . . DihenTn!a,h)anthracene -*--..--, I I I 10 I 10 I 100 1 0.3 I -r.-..I-. -.-.. ,.---, 
:uran NA I NA I NA NA I NA I RA I Dibenzoi _ -. 

Diethvl Phthalate 
tFndn-rrtfan Sulfate -,._---.. 
Fluorantt.._ iene 

Fluorene . 
Infiennll 7 %rxlhvrene 

I 3 lSoreno& et al. 11996) 
I 

I 8 I 
1 4583 I 45830 1 NA I NA I NA I NA IORNL (1996) 
1 0.15 I 1.5 1 10 I 100 I NA I NA IORNL 119961 fendosulfan) I------.----‘.--- 
I 1 I 10 100 0.3 3 I I 10 I I I I ISorenaer et al. (1 996) 

I 1 I 10 I i0 I iO0 I 0.3 I 3 jSprenger et ai. (i996) 
1 IO 10 100 I 0.3 3 ISorenaer et al. 11996): mammals- ORNL (1996) 

. ..--..-\ .,-,- --,r ,.-..- 
I 

I 1 
I I I I I 

~,~ “~ ~~~ \ ~~.,. 

Phenanthrene I iii I Ii I 100 I 0.3 I 3 ISprenaer et al. (1996): m ammals- ORNL (1996) I 



TABLE 2-l 5 

REFERENCE DOSES FOR ORAL TOXICITY - FOOD CHAIN MODELS 
SITES 12, 39141, AND 42 

NSWC INDIAN HEAD, MARYLAND 
PAGE 2 OF 3 

Mammal Bird Fish/Reptile* 
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

Chemical (mglkglday) (mglkglday) (mglkglday) (mglkglday) (mglkglday) (mglkglday) Source 
Pyrene 1 10 10 100 0.3 3 Sprenger et al. (1996); mammals- ORNL (1996) 

Pesticides, PCBs, and Dioxins 
4,4’-DDD 0.8 4 0.0028 0.028 NA NA ORNL (1996) 
4$-DDE 0.8 4 0.0028 0.028 NA NA ORNL (1996) 
4,4’-DOT 0.8 4 0.0028 0.028 NA NA ORNL (1996) 
Alpha-Chlordane 4.6 9.2 2.14 10.7 NA NA ORNL (1996) 
Aroclor-1254 0.068 0.68 0.18 1.8 NA NA ORNL (1996) 
Aroclor-I 260 0.068 0.68 0.18 1.8 NA NA ORNL (1996) 

Energetics 
N-Nitrosodiphenylamine 
Nitrocellulose 
Nitroguanidine 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

Cyanide 
iron 
Lead 

Magnesium 
Manganese 

NA NA NA NA NA NA 
1280 12800 NA NA NA NA Ellis et al. (1980) 

NA NA NA NA NA NA 

1.93 19.3 1 109.7 1097 NA NA ORNL (1996) 
0.125 1.25 1 NA NA NA NA ORNL (1996) 
0.126 1.26 1 2.46 7.38 0.59/NA 7.11NA Sprenger et al. (1996)-f&h; ORNL (1996) mammals & birds 

5.1 51 20.8 41.7 NA NA ORNL (1996) 

0.66 6.6 NA NA NA NA ORNL (1996) 
1 10 1.45 20 NA NA ORNL (1996) 

3.28 32.8 1 5 0.02INA O.l2/NA mammals & birds-ORNL (1996) 
1 10 1 10 NA NA HSDB (1998) 

11.7 15.14 47 61.7 NA NA ORNL (1996) 
68.7 687 NA NA NA NA ORNL (1996) 

NA NA NA NA NA NA 
8 80 1.13 11.3 NA NA ORNL (1996) 

NA NA NA NA NA NA 
88 284 977 9770 NA NA ORNL (1996) 



TABLE 2-l 5 

REFERENCE DOSES FOR ORAL TOXICITY - FOOD CHAIN MODELS 
SITES 12.39141, AND 42 

NSWC INDIAN HEAD, MARYLAND 
PAGE 3 OF 3 

Chemical 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

Mammal Bird Fish/Reptile* 
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

(mglkglday) (mglkglday) (mglkglday) (mglkglday) (mg/kg/day) (mglkglday) Source 

0.015 0.025 0.0064 0.064 0.094/0.027 0.94/0.27 fish-Charters et al. (1996); mammals & birds- ORNL (1996) 

40 80 77.4 107 NA NA ORNL (1996) 
0.2 0.33 0.5 1 NA NA ORNL (1996) (sodium selenite) 

1.8 18 NA NA NA NA Rungby and Danscher, 1984 (LOAEUIO) 

0.21 2.1 11.4 114 NA NA ORNL (1996) 

160 320 14.5 131 NA/37 NA/370 froa-Sorenaer et al. (1996): mammals & birds- ORNL (1996) 

NA = NOAEULOAEL not available 
l When only one value is provided, the value is the available fish value. Two values are provided when both fish and reptile values were available. 
ORNL = Oak Ridge National. Laboratory as presented in Sample et al. (1996) 

. . 



TABLE 2-16 

CONSERVATIVE FOODCHAIN MODELING PARAMETERS 
SITES 12, 39/41, AND 42 

NSWC INDIAN HEAD, MARYLAND 

Species 
Largemouth Bass 

Food Water Substrate 
Ingestion Ingestion Substrate Ingestion 

Body Weight Rate Rate in Diet Rate 
kg kg/day L/day % kg/day Notes on Substrate in Diet 
1.1 0.133 NA NA NA No data available 

Median of all birds in Bever et al. (1994: 
Great Blue Heron 2.23 
American Woodcock 0.165 
Marsh Wren 0.00940 

’ 0.600 0.120 9 0.0540 conservative due to fish biet) 
0.1913 0.0169 10.4 0.0199 
0.00931 0.00294 10.4 0.000968 Based on woodcock 

IBased on woodcock (conservative 

Body weights are lower-bound and food ingestion rates are upper-bound estimates from data in EPA (1993). 
Substrate in diet from Beyer et al. (1994), except as noted. 
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3.0 CHARACTERISTICS OF THE IHDIV-NSWC 

Section 3 outlines the general characteristics of the Indian Head peninsula and surrounding area. 

3.1 METEOROLOGY 

Indian Head experiences a modified, moist, humid, continental climate with warm and wet sumrners and 

cool winters. The Appalachian and Blue Ridge mountain ranges to the west obstruct cold, continental air 

in the winter, and the Potomac River and Atlantic Ocean contribute to more moderate temperatures and 

higher humidity. 

The mean temperature (1958-1987) at Indian Head is 58OF (NOAA, 1987). The warmest month is 

typically July, with an average temperature of 79OF, and January is the coldest month with an average 

temperature of 35OF. 

,-I.,/ 

The area receives an average of approximately 39 inches of precipitation per year, with approximately 17 

inches of snow. Precipitation is uniformly distributed throughout the year (NOAA, 1987). 

3.2 PHYSIOGRAPHY AND TOPOGRAPHY 

The Indian Head peninsula is located in the western portion of Charles County, which lies within the 

Atlantic Coastal Plain Physiographic Province, approximately 8 to 10 miles east of the Fall Line th’at marks 

the western extent of the physiographic province. Indian Head has gently rolling to undulating topography 

with elevations ranging from sea level to greater than 100 feet above mean sea level (msl). The higher 

elevations exist in the eastern portion of the Station. Generally, the land surface slopes to the southwest 

and southeast. The western side of the Station, along the Potomac River, is characterized by 20- to IOO- 

foot bluffs, and the eastern side, along Mattawoman Creek, is more gently sloping. 

3.3 SOILS 

The following is a brief description of the soil types in the Indian Head area as classified by the United 

States Department of Agriculture (USDA), Soil Survey of Charles County, Maryland (USDA, 1974). The 

dominant soil series in this area are the Evesboro-Keyport-Elkton association and the Beltsville-Gravelly 

land-Bourne association. The Evesboro-Keyport-Elkton association consists of level to moderately 

sloping, excessively drained, sandy soils and moderately well-drained and poorly drained, level to gently 

sloping, loamy soils that have clayey subsoil. The Beltsville-Gravelly land-Bourne association co’nsists of 
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level or moderately sloping and moderately drained, deep and dense loamy soils. Areas of cut-and-fill 

soils are also found on the Station. Cut-and-fill lands are areas where the native soils have been removed 

and graded or filled with other material or soil. 

3.4 REGIONAL GEOLOGY 

The regional geology consists of a sedimentary wedge of Cretaceous to Quaternary, fluvial and marine 

deposits overlying crystalline, Precambrian, metamorphic and igneous bedrock. The sedimentary wedge 

dips and thickens eastward and ranges in thickness from 650 feet in the west to 900 feet in the eastern 

portion of the Charles County (Vroblesky, 1991). It lies unconformably on the crystalline basement rock 

surface, which dips to the east. 

3.5 LOCAL GEOLOGY 

A composite of the geologic units underlying the Indian Head peninsula, in stratigraphically ascending 

order, are the Lower Cretaceous Potomac Group, the Tertiary age Aquia Formation and Park Hall 

Formation, and several Quaternary fluvial and estuarine deposits (McCartan, 1989). 

The Potomac Group (Lower Cretaceous) consists of three geologic units (in descending stratigraphic 

order): the Patapsco Formation, the Arundel Formation, and the Patuxent Formation. The lithology of the 

Potomac Group consists of interbedded clay, silt, sand, and gravel deposited in fiuviodeltaic environments 

(Hiortdahl, 1990) and ranges in thickness from 650 to 750 feet (Vroblesky, 1991; Harsh, 1990). The 

Patapsco Formation generally consists of clays with interbedded sand units. The Arundel Formation 

generally consists of a variegated clay. The Patuxent Formation consists of clays with interbedded sand 

units. 

The Aquia Formation (Upper Paleocene) consists of marine deposits of olive black to olive gray, 

micaceous, glauconitic quartz sand interbedded with sand, silt, and clay. This formation is approximately 

0 to 80 feet thick in the Indian Head peninsula area. 

The Park Hall Formation (upper Pliocene) consists of non-marine, fluvial and estuarine deposits of sand 

and clay interbedded with sand with gravel. It is overlain unconformably by Quaternary deposits. The 

thickness of this formation in the area ranges from 0 to approximately 60 feet. 

The Tertiary geologic formations are missing in many locations in the Indian Head peninsula area. Where 

this occurs, the overlying Quaternary deposits come in contact with the underlying Cretaceous formations. 

The Quaternary fluvial and estuarine deposits in the Indian Head peninsula area consist of Pleistocene 
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i 0,. paleochannel deposits and Holocene alluvial deposits (Hiortdahl, 1990). These deposits consist of gravel, 

sand, silt, clay, and peat mixtures with irregular bedding. The aggregate thickness may range from 0 to 

approximately 40 feet. 

3.6 REGIONAL HYDROGEOLOGY 

The Patapsco and Patuxent Formations of the Potomac Group are the main groundwater aquifers used 

for supply purposes in the Indian Head peninsula area. The aquifers are separated by the Arundel 

Formation confining unit. Figure 3-l presents a generalized cross-sectional view of the Indian Head 

peninsula regional area. 

The three principal water-bearing zones within the Patapsco Formation are the Lower, Middle, and Upper 

Sands. They are under confined conditions. The Lower Sand outcrops in Virginia; the Middle Sand 

outcrops below the Potomac River and in Virginia; and .the Upper Sand outcrops beneath the IPotomac 

River. 

The water-bearing zones of the Patuxent Formation consist of laterally discontinuous sand lenses. The 

Patuxent Formation outcrops in Virginia, where it is recharged by surface water. 

3.7 LOCAL HYDROGEOLOGY 

Shallow, unconfined to semiconfined groundwater at the Indian Head peninsula occurs from nealr surface 

to approximately 45 feet bgs, with water-table elevations ranging from sea level to approximately 65 feet 

above msl. Typically, the shallow groundwater occurs in perched water-bearing zones and is recharged 

from infiltration. In some lowland areas, surface water intrusion may be an additional source of Irecharge 

of the shallow aquifer along the edge of water bodies and during periods of high tide. It is assumed that 

shallow groundwater flow follows topography and discharges into local water bodies. 

The’lower and middle sands of the Patasco Formation and the Patuxent Formation of the Potomac Group 

are the principal aquifers for domestic use at the IHDIV-NSWC. The Upper Sands of the Patasco 

Formation are poor producers of groundwater in the area and are not considered to be an important 

aquifer. The Upper Sands are considered to be a confining layer above the underlying Middle and Lower 

Sand Aquifers in the area and below the shallow, small-scale, surficial water-bearing zones. The Middle 

Sand aquifer is believed to be hydraulically connected to the Potomac River, where the river has eroded 

into the aquifer. Potomac River water may be partially recharging the aquifer in this area because of the 

heavy pumping of supply wells at Indian Head (Hiortdahl, 1990). .i-. 
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3.8 HYDROLOGY 

The two principal waterways in the vicinity of Indian Head peninsula are the Potomac River and 

Mattawoman Creek. The Potomac River is a tidally influenced estuary and is slightly brackish. 

Mattawoman Creek is a tributary to the Potomac River and is also tidally influenced. Tidal marshes exist 

along Mattawoman Creek. 

Wastewater from IHDIV-NSWC is discharged directly to the Potomac River or Mattawoman and from 

outfalls to tributaries of the Potomac River or Mattawoman Creek. The wastewaters consist of industrial, 

sanitary, and storm effluents or combinations thereof (Hart, 1983). 

3.9 POPULATION AND LAND USE 

IHDIV-NSWC is located in the northwestern section of Charles County, Maryland, approximately 25 miles 

south of Washington D.C. IHDIV-NSWC consists of two areas: the main area, or Indian Head, and the 

Stump Neck Annex. The two areas are located on two separate peninsulas along the eastern shore of the 

Potomac River. The main area is on the Cornwallis Neck Peninsula, and the annex is on the Stump Neck 

‘Peninsula. The main area on Cornwallis Peninsula covers approximately 2,300 acres and is bounded by 

the Potomac River to the north and west,. Mattawoman Creek to the south and east, and the town of 

Indian Head to the east. The Stump Neck Annex covers approximately 1,100 acres and is bounded by 

the Potomac River to the north, Chicamuxen Creek to the south, and private residential property to the 

east. 

The population of IHDIV-NSWC is approximately 3,300 (E/A&H, 1994). It includes 2,000 employees, 

1,000 contracted employees, 100 Strauss Avenue residents, and 200 Bachelor Enlisted Quarters 

residents. The population of the town of Indian Head is approximately 3,531. Based on the 1990 U.S. 

Census, the total population of Charles County is 101,154. The town of Indian Head is primarily 

residential, with a business corridor located along Maryland Route 210. Tourism comprises a significant 

portion of the local commerce, because Indian Head is located near some of the best fishing locations on 

Mattawoman Creek. 

3.10 ECOLOGY 

The information in this section was extracted from the Initial Assessment Study (IAS) report (Hart, 1983) 

except where noted. 
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, ‘*\ 3.10.1 Flora 

Approximately 35 percent of IHDIV-NSWC is wooded. The forests consist of hardwoods, incluiding oak 

and hickory, and loblolly and Virginia pines. The upland areas are characterized by older growth of pine 

and oaks, and the lower elevations,are composed of sycamore, ash, elm, and sweet gum. 

About 53 percent of IHDIV-NSWC is open field and shrub vegetation. Loblolly pine, sweet gum, red 

cedar, and black locust are typical of these communities. 

Along the shoreline and beaches of the Potomac River, black persimmon, false indigo, poison ivy, sea 

myrtle, grape, and Virginia creeper are present along with phlox, gama grass, panic grass, 13ermuda 

grass, or finger grass. Marsh areas predominate along the shores of Mattawoman Creek. They are 

characterized by jewelweed, alger, marsh cattail, weedgrass, sedge, three square bulrush, wild rice, 

saltmarsh cordgrass, smartweek, and marsh mallow. 

3.10.2 Wildlife 

The ecosystem at IHDIV-NSWC supports a variety of animal life, and white-tailed deer are abundant. 

Other common mammals include possum, bats, squirrels, mice, raccoon, woodchuck, rabbits, and other 

burrowing rodents, such as voles and shrews. The birds found within Charles County include grebes, 

herons, ducks, geese, hawks, kestrels, osprey, eagles, gulls, owls, gulls, and perching birds, such as 

robins, warblers, and jays. Common reptiles and amphibians of Charles County include lizards, skunks, 

snakes, turtles, salamanders, frogs, and toads. 

3.10.3 Aquatic Life 

The area of the Potomac River adjacent to the Station is part of the spawning and nursery area for striped 

bass, white perch, herrings, and shad. Bay anchovies and three species of silversides also spawn and 

nurse within this area. The area is the upstream limit of the nursery area for estuarine-dependent 

species, including the Atlantic menhaden and Atlantic croaker. Mattawoman Creek is a spawning1 area for 

blueback herring, white and yellow perch, and gizzard shad. 

3.10.4 Threatened and Endangered Species 

* . . 

A rare, threatened, and endangered species and natural area survey was performed at IHDIV-NSWC by 

the Maryland Natural Heritage Program (MDNR, 1992). Rare, threatened, and sensitive species and 

sensitive habitats on IHDIV-NSWC are discussed in site-specific sections of this report. . 
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4.0 TOWN GUT LANDFILL - SITE 12 

This section provides a site-specific summary of various aspects of the Town Gut Landfill (Site 12) 

investigation. 

4.1 SITE BACKGROUND 

4.1 .I Site Description 

Site 12 is comprised of approximately 2 acres of undeveloped land located on the southwestern side of 

the Station. The site is bisected by the Atkins Road Extension, which is oriented in a northwest-southeast 

direction (Figure 4-l). The western and northern edges of Site 12 are bounded by tidal ponds that are 

connected via a 78-inch metal pipe located under Atkins Road Extension. Runoff from the site flows into 

these two ponds. The water flow in the western pond is influenced by tidal changes in Mattawoman 

Creek. 

l’“.,.. 

Between 1968 and June 1980, this site was used by NSWC to dispose of landscaping waste, fill material, 

and rubble, Reportedly, material from outside the Station was also deposited at this site until 197.2. Based 

on visual observations and examination of historical maps and aerial photographs, the landfill material 

appears to have been dumped first on the eastern side of Site 12 in a topographically low area. Dumping 

then continued in a westward direction. It is estimated that the top of the waste material is currently 

located 10 to 15 feet above the original ground surface (B&R Environmental, 1997c). The total ftll area is 

estimated to be approximately 1 acre. 

Site 12 is estimated to contain approximately 80,000 cubic yards of material or 6,400 tons of mixed solid 

waste materials, primarily landscaping wastes, tree stumps, and demolition debris (NEESA, 1983). Naval 

Energy and Environmental Support Activity (NEESA) team interviews indicated that unauthorized 

dumping of trash may have occurred, although quantity estimates $or this unauthorized trash were not 

available. Some of the unauthorized items reportedly dumped at Site 12 include paints, varnishes, and 

other chemical wastes. 

4.1.2 Historical Environmental Data 

One leachate water sample was collected by NEESA during the IAS (NEESA, 1983). It was collected from 

a small runoff point along the bank of the stream near a partially buried drum (Figure 4-2). Thirty 

059802/P 4-l CT0 0245 



milligrams per liter (mg/L) of arsenic were detected in the leachate sample. The report did not indicate the 

range of analytes the sample was analyzed for. 

During the 1985 Confirmation Study (CH2M Hill, 1985) one surface water sample and one sediment 

sample were collected from the edge of the Town Gut Landfill, in the same approximate area as the 

earlier surface water sample. These samples were analyzed for arsenic, cadmium, lead, mercury, silver, 

and zinc, in addition to priority pollutant volatile organics. The contaminant concentrations exceeding 

screening levels (EPA, 1996) are shown on Figure 4-2. Based on an evaluation of the analytical results, 

the Confirmation Study concluded that Site 12 had no detectable impact on the concentration of metals in 

the surrounding surficial environment (CH2M Hill, 1985). 

Because the samples mentioned above were collected more than 12 years ago and because complete 

analytical support information is not available for the samples, the samples have not been included in the 

historical database for purposes of statistical calculations in support of human health and ecological risk 

assessments. However, during the October 1997 field sampling, surface water and sediment samples 

were collected from locations estimated to be near the historical sampling locations. 

4.2 REMEDIAL INVESTIGATION FIELD ACTIVITIES 

This section discusses the field activities performed at Site 12 during the RI conducted under CT0 245. 

These activities consisted of a geophysical survey and sampling of surface soil, groundwater, sediment, 

and surface water for fixed-base laboratory analysis. Figure 4-l shows the current conditions of the site 

and the sampled locations. The locations were established in the project-specific RI work plan (B&R 

Environmental, 1997c). Geophysical survey results are provided in Appendix M. Sample log sheets are 

provided in Appendix A. 

4.2.1 Geophysical Investigation 

A geophysical survey was performed in a cleared area located across Atkins Road, southwest of Building 

469, to determine if landfill activities took place in this area. A reference grid consisting of 522 grid nodes 

spaced at 1 O-foot intervals, covering an area of approximately 49,200 square feet, was established for the 

magnetometer/gradiometer geophysical survey. The magnetometer/gradiometer survey was conducted 

as detailed in Section 2.1.2. The geophysics survey results are provided in Appendix M. The data are 

plotted as vertical magnetic gradient values. The magnetic anomalies, as indicated by the shades of 

blues, violet, and dark reds, indicate the presence of buried metallic material. The anomalies occur 

primarily in the southern half of the study area. The high density of the anomalies along the ponds and in 

the southern portion of the site may indicate that the waste material observed along the pond strand line 
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L -“- 
may extend beneath the study area. The anomalies along the northern edge are likely due ,to the fill 

material used for the construction of the Atkins Road. 

4.2.2 Soil Investigation 

A total of five surface soil samples were collected for chemical analysis to determine if the surface soils at 

the site are contaminated. Two samples (S12SSO3 and Sl2SSO4) were collected west of Atkiins Road 

Extension, two samples (S12SSOl and S12SSO2) were collected east of Atkins Road Extension, and one 

sample (S12SSO5) was collected south of Building 469 in the northern portion of the study area. 

The collected samples were analyzed for Target Compound List (TCL) volatile organic co,mpounds 

(VOCs), TCL semi-volatile organic compounds (SVOCs) Target Analyte List (TAL) metals, arsenic, 

cyanide, pesticideslPCBs, and explosives. 

Soil borings were installed at the site using direct-push, large-core sampling tools, then converted into 

monitoring wells. Subsurface samples were collected during the well installation for lithologic 

characterization only. No subsurface soil samples were subjected to chemical analysis. 

4.2.3 Groundwater Investigation 

Six monitoring wells (S12WPOl through S12WPO6) were installed at the site and sampled to determine if 

groundwater contamination is present in the water-table aquifer. Monitoring well locations are shown on 

Figure 4-l. The wells were generally placed in locations proposed by the project-specific RI work plan 

(B&R Environmental, 1997c). Samples were collected and analyzed for TCL VOCs, TCL SVOCs, TAL 

metals, cyanide, arsenic, and pesticides/PCBs. 

4.2.4 Surface Water and Sediment Investigation 

Five surface water and sediment sample pairs were collected at locations proposed by the project-specific 

RI work plan (B&R Environmental, 1997c) to determine if contaminants are migrating from the landfill to 

the pond. The sediment samples were collected for TCL VOCs and SVOCs, TAL metals, arsenic, 

cyanide, total organic carbon (TOC), simultaneously extractable metals/acid volatile sulfide (SEMIAVS), 

explosives, and pesticides/PCBs. The surface water samples were collected and analyzed for TCL 

VOCs, TCL SVOCs, TAL metals, arsenic, cyanide, and pesticides/PCBs. 
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4.2.5 Summary of Environmental Investigation 

The RI field activities for the Site 12 included a magnetometerlgradiometer survey. A total of six 

groundwater samples, five surface soil samples, and six sediment/surface water samples were collected 

for fixed-base laboratory analyses. Table 4-l presents a summary of the sampling program. 

4.3 SITE CHARACTERISTICS 

4.3.1 Geology 

Subsurface soil conditions at the site were investigated by drilling and logging six soil borings, all of which 

were converted to monitoring wells. The boring locations and cross-section locations are shown on 

Figure 4-l. Cross-sections A-A’ and B-B’ are shown on Figure 4-3. They were generated to illustrate the 

subsurface materials encountered beneath Site 12. These materials generally consist of refuse material 

mixed with silt, sand, and gravel and natural material consisting of greenish-gray silt and gravel. 

Cross section A-A traverses the southern portion of the site along the pond from well S12WPO6 to 

S12WPO3. Refuse material consisting of wood, plastic, and cloth was encountered at all four of the 

monitoring well locations. At S12WPO6, the refuse material is underlain by natural material consisting of 

greenish-gray silt and gravel. This natural material was encountered at 5 feet bgs. ‘At monitoring well 

locations S12WPO3, S12WPO4, and S12WPO5, the refuse material was encountered to the bottom of the 

borings. Overlying the refuse material was a layer of silt, sand, and gravel (fill) that varied in thickness 

from 1 foot at well locations S12WPO4, S12WPO3, and S12WPO6 to 8 feet at well S12WPO5. 

Cross section B-B’ traverses the site from west to east along the pond in the northern portion of the site, 

from well S12WPO2 to well S12WPOl. Refuse material, consisting of wood, metal, concrete, and tar 

shingles, was encountered at both of the monitoring well locations to the bottom of the borings, with a 

l-foot-thick layer of sand and gravel (fill) overlying the refuse material. Void spaces were also 

encountered at the well locations. 

In summary, the subsurface materials at the well locations generally consisted of silt, sand and gravel 

(fill) overlying the refuse material mixed with silt, sand and gravel, and void spaces. Natural material was 

encountered at one location approximately 5 feet bgs. 
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4.3.2 Hydrogeology 

Hydrogeologic conditions at the site have been interpreted from data obtained during the field 

investigation activities. Physical features, such as the ground surface topography and the proximity to 

local water bodies, were considered in making generalized interpretations regarding groundwater flow 

directions. The groundwater beneath the site occurs primarily under unconfined (water-table) conditions. 

The water-table aquifer consists primarily of refuse material mixed with silt, sand, and gravel (fill). The 

shallow groundwater is presumed to be flowing toward and discharging into the nearby ponds. Estimated 

flow directions are shown on Figure 4-l. The groundwater is primarily recharged by downward migration 

of precipitation through the unsaturated zone to the water table. In addition, recharge of the groundwater 

may occur along.the edge of the ponds during high water conditions. 

Six wells were used to characterize the site. Groundwater was encountered at depths ranging from 

approximately 1 foot bgs at wells S12WPO1, S12WPO2, S12WPO3, S12WPO4, and S12WPO6 to 4 feet 

bgs at S12WPO5. 

. . 

Synoptic groundwater-level measurements were taken at the site on January 30, 1998. Groiundwater 

elevations vary from 5.01 to 5.21 feet mean sea level (msl). The resulting depths to groundwater and 

groundwater elevations are presented on Table 4-2. 

4.4 NATURE AND EXTENT OF CONTAMINATION 

This section presents the results of the sampling and analysis of environmental samples collected at Site 

12, as described in Sections 2 and 4.2. Table 4-l provided a summary of the sampling and analytical 

program for environmental samples collected by B&R Environmental during the Octobler 1997 

investigation as described in Section 4.2. Analytical results are summarized in Tables 4-3 through 4-6 

and presented in detail in Appendix H. 

4.4.1 Surface Soil 

As shown in Table 4-1, five surface soil samples were collected from Site 12 during the October 1997 RI. 

No subsurface soil samples were collected for chemical analysis due to a reluctance to penetrate the 

landfill, thereby possibly causing an environmental release. Analytical results for any parameter detected 

at least once in the surface soil samples are presented in Table 4-3. Descriptive statistics (i.e., detection 

frequency, minimum and maximum detected concentrations, location of maximum concentration average 

of positive detections, and range of non-detections) are summarized in Table 4-7, the chemical of ;. .,b_ 
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potential concern (COPC) selection table for Site 12 surface soil samples. Figure 4-4 depicts the 

locations and concentrations of positively detected parameters. 

Volatile and Semi-Volatile Organic Compounds 

No VOCs were detected in the five surface soil samples collected from Site 12. As shown on Table 4-7, 

17 SVOCs, including bis(2-ethylhexyl) phthalate, carbazole, dibenzofuran, and 14 polynuclear aromatic 

hydrocarbons (PAHs), were detected in Site 12 surface soil samples. Nine of the PAHs were detected in 

at least three of the five surface soil samples. All 17 of the detected SVO,Cs were reported for the surface 

soil sample collected from location S12SSO1, south of the northern pond. The maximum concentrations 

of all the SVOCs except bis(2-ethylhexyl) phthalate were also associated with the surface soil sample 

collected from location S12SSOl; concentrations of SVOCs detected in this sample ranged from 57 ug/kg 

[bis(2-ethylhexyl) phthalate] to 2,200 pglkg (pyrene) and were generally from three to four times greater 

than the maximum concentrations of SVOCs detected in the other four Site 12 surface soil samples. 

However, the analytical results for the surface soil sample collected from location S12SSO2, located just 

southeast of location S12SSO1, indicated the smallest number of SVOC detections (three) and the 

minimum concentrations of SVOCs. 

Pesticides/PCBs 

Seven pesticides and a single PCB (Aroclor 1254) were detected in the Site 12 surface soil samples. The 

maximum concentrations of four of the seven detected pesticides, as well as the positive result for Aroclor 

1254 (230 ug/kg), were detected in the surface soil sample collected from location S12SSO5, located in 

the northern portion of Site 12. 4,4’-DDT (ranging from 2 yg/kg to 17 pg/kg) and one of its degradation 

products, 4,4’-DDE (ranging from 1.3 pg/kg to 21 pg/kg), were detected in all five surface soil samples. A 

second degradation product of 4,4’-DDT, 4,4’-DDD, was detected at concentrations ranging from 

0.93 ug/kg to 5.3 ug/kg in the surface soil samples collected from all locations except S12SSO5. Only the 

results for 4,4’-DDT in the surface soil sample from location S12SSOl (17 pg/kg) and for 4,4’-DDE in the 

surface soil sample from location S12SSO5 (21 ug/kg) exceeded the site-specific background 

concentrations (4,4’-DDT - 9.4 pg/kg; 4,4’-DDE - 16 pg/kg) for these pesticides. As shown on Table 4-3, 

only 4,4’-DDT and its degradation products were detected in the surface soil samples collected from 

locations Sl2SSOl and S12SSO2. Dieldrin (1.1 us/kg) was detected in a single surface soil sample (from 

location S12SSO3). Alpha-chlordane, gamma-chlordane, and heptachlor epoxide were each detected in 

the surface soil samples collected from locations S12SSO4 (located south of Atkins Road Extension) and 

Sl2SSO5 (located in the northern portion of Site 12). 
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Exolosives 

Nitrocellulose was the only explosive compound detected in the Site 12 surface soil samples.. It was 

detected at a concentration of 46,200 pg/kg in the surface soil sample collected from location S12SSO5, 

located in the northern portion of the site. 

lnorganics 

Twenty-one inorganic parameters (i.e., 20 metals and cyanide) were detected in the surface soil samples 

collected from Site 12. Several inorganic parameters were detected in Site 12 surface soil samples at 

maximum concentrations exceeding the 95 percent upper tolerance limits (UTL,,,) calculated for the 

basewide background soil dataset: 

Metal 

Eastern”) 
United 

Maximum Concentration UXw,a BACKGROUND 

Maryland(*) 
States Soils Soils 

twW) ONkg) (wW OWW 
Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Copper 

Cyanide 

Magnesium 

Mercury 

Selenium 

Silver 

Zinc 

Note: 

14.4 4.25 co.1 - 73 1.1 - 7.1 

174 144 10-1500 150-700 

3.6 0.26 NA co.01 - 5.6 

3230 409 100-280000 NA 

34.6 24.2 l-1000 15-100 

81.3 18.7 cl - 700 5 -70 

0.34 Not detected NA NA 

1540 1382 50-50000 NA 

4 0.087 0.01 - 3.4 0.04 - 0.14 

1.1 1.09 eo.1 - 3.9 co.1 - 0.5 

125 Not detected NA NA 

261 38.1 <5 - 2900 8-113 

1 Shacklette and Boemgen, 1984 
2 Dragun, 1991 
NA Not available 
ND Not detected 

The results for arsenic, calcium, mercury, and zinc in all five surface soil samples exceeded the 

respective UTLs,,, calculated for the background dataset. However, the results for barium, chromium, 

copper, cyanide, magnesium, and selenium in only one or two of the surface soil samples exceeded the 

respective UTLsgsW calculated for the background dataset. With the exception of the maximum detected 
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concentration of mercury, the positive results reported for all metals are within the concentration range 

reported in the literature for soils of the eastern United States. From one to three of the results reported for 

arsenic, copper, mercury, selenium, and zinc exceeded the upper limit of the range reported to the state of 

Maryland (Dragun, 1991). As shown on Table 4-7, two-thirds of the maximum concentrations of inorganics 

were detected in the surface soil sample collected from location S12SSO5, located in the northern portion 

of Site 12. 

Cyanide and silver were detected in the Site 12 surface soil samples; however, these parameters were 

not detected in the background dataset for Indian Head. Data were not available in the literature for these 

parameters for soils of the eastern United States. 

4.4.2 Groundwater 

As discussed in Section 4.2.3, unfiltered and filtered groundwater samples were collected from six 

monitoring wells located within Site 12 during the October 1997 investigation. As shown on Figure 4-1, 

monitoring wells S12WPOl and S12WPO2 ‘are located along the southern edge of the northern pond, and 

monitoring wells S12WPO3, S12WPO4, S12WPO5, and S12WPO6 are located along the eastern edge of 

the southern pond. 

Analytical results for any parameter detected at least once in the groundwater samples are presented in 

Table 4-4 and depicted in Figure 4-5. Descriptive statistics (i.e., detection frequency, minimum and 

maximum detected concentrations, location of maximum concentration, average of positive detections, 

and range of non-detections) are summarized in Tables 4-9 and 4-10, the COPC selection tables for Site / 

12 unfiltered and filtered groundwater samples, respectively. 

Volatile and Semi-Volatile Organic Compounds 

The following VOCs and SVOCs were detected in the Site 12 groundwater samples: 

Volatile Organics 

Chloroethane 

Maximum Concentration @g/L) 

1 

1 Trans-1,2-Dichloroethene 1 2 I 

I Trichloroethene I 12 I 
Vinyl chloride 317 

cis-1,2-Dichloroethene 306 
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1 Semi-volatile Organics I Maximum Concentration (pg/kg) I 

4-Methylphenol 
I 

2 

Acenaphthene 

Bis(2-ethylhexyl) phthalate 

Fluorene 

4 

2 

2 

N-Nitrosodiphenylamine 17 

Naphthalene 2 

As shown on Table 4-9, each of these VOCs and SVOCs except acenaphthene was detected in only one 

of the six wells. Four of the five VOCs, which are all chlorinated hydrocarbons, were detected in the 

groundwater sample collected from well S12WPOl; naphthalene, an SVOC, was also detected in the 

groundwater sample from this well. Well S12WPOl is located along the southern edge of the northern 

pond in Site 12. Chloroethane, acenaphthene, bis(2-ethylhexyl) phthalate, and fluorene were detected in 

the groundwater sample collected from well S12WPO5, which is located along the eastern edge of the 

southern pond. Acenaphthene, 4-methylphenol, and n-nitrosodiphenylamine were detected in 

groundwater samples collected from wells S12WPO2, S12WPO6, and S12WPO3, respectively. With the 

exceptions of the results for vinyl chloride and cis-1,2-dichloroethene in the groundwater sample from well 

S12WPO1, concentrations of VOCs and SVOCs were relatively low (i.e., ranging from 1 ug/L to ‘17 pg/L). 

The concentration of bis(2-ethylhexyl) phthalate detected in the groundwater sample from well S12WPO5 

(2 ug/L) exceeded the concentration of this compound detected in the site-specific background samples 

(1 w/L). 

PesticidesIPCBs 

Four pesticides were detected in Site 12 groundwater samples. Each of the pesticides was detected in 

groundwater samples from only one of the six wells. Alpha-chlordane (0.004 ug/L), dieldrin (0.005 ug/L), 

and gamma-chlordane (0.002 ug/L) were each detected in the groundwater sample and/or the field 

duplicate sample collected from well Sl2WPO5. Heptachlor epoxide (0.003 pg/L) was detected in the 

groundwater sample collected from well S12WPO6. Both of these wells are located in Site 12, along the 

eastern edge of the southern pond. PCBs were not detected in the Site 12 groundwater samples. 

Explosives 

Analyses for explosives were not performed for Site 12 groundwater samples. 
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lnorganics 

Eighteen metals were detected in Site 12 unfiltered groundwater samples. The following metals were 

detected at maximum concentrations exceeding the UTLS,~, reported for the background dataset: 

Metal Maximum Concentration (pg/L) UTLWA (pgll-) 

Arsenic 32.8 Not detected 

Barium 356 254 

Cadmium 4.5 2.8 

Copper 31.6 22.4 
I 

Iron I 83700 57199 

Lead 34.5 Not detected 

Magnesium 33100 31254 

Mercurv 0.2 0.13 

1 Sodium I 81800 . 1 79585 1 

I Zinc I 1140 I 45.2 1 

With the exceptions of arsenic and iron, the maximum concentrations of all metals in. unfiltered 

groundwater samples were detected in samples collected from well S12WPO2 (located along the southern 

edge of the northern pond) and from well S12WPO6 (the southernmost well along the eastern edge of the 

southern pond). Three of these metals (iron, lead, and chromium) were not detected in site-specific soil 

samples at maximum concentrations exceeding the basewide background UTLg5%. 

Fourteen metals were detected in Site 12 filtered groundwater samples. With the exceptions of arsenic 

and barium, maximum concentrations of all metals detected in filtered groundwater samples were less 

than maximum concentrations of the respective metals detected in unfiltered groundwater samples. In 

particular, lead, which was detected in five of six unfiltered groundwater samples at concentrations 

ranging from 1.6 pg/L to 34.5 ug/L, was detected in only one filtered groundwater sample at a 

concentration of 1.3 pg/L. This suggests that some of the metals concentrations may be due, in ‘part, to 

suspended solids content in the samples. Maximum concentrations of arsenic, barium, calcium, 

chromium, copper, magnesium, manganese, vanadium, and zinc reported for filtered groundwater 

samples (Table 4-10) exceed the background UTLg5%. Two of these metals (manganese and zinc) were 

not detected in site-specific soil samples at maximum concentrations exceeding the basewide background 

UTLg5%. 
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4.4.3 Surface Water 

Analytical results for any parameter detected at least once in the six surface water samples and one field 

duplicate surface water sample collected from Site 12 are presented in Table 4-5 and depicted in Figure 

4-6. Descriptive statistics are summarized in Table 4-l 1, the COPC selection table for Site 12 surface 

water samples. These samples were collected from the northern (S12SW/SDOl, S12SWISD02, and 

S12SW/SDOG) and southern (S12SW/SD03, S12SW/SD04, and S12SW/SDOS) ponds of Site 12 at points 

near the shoreline. 

Acetone and di-n-butyl phthalate (detected at concentrations of 7 ug/L and 22 us/L, respectively, in the 

surface water sample collected from location S12SD/SWO6 only) were the only VOCs and SVOCs 

detected in Site 12 surface water samples. Although these results were not determined during data 

validation to be due to field or laboratory blank contamination, both of the compounds are common field 

and laboratory contaminants. Neither vinyl chloride, cis-1,2-dichloroethene, nor any of the ‘VOCs or 

SVOCs detected in Site 12 groundwater samples were detected in Site 12 surface water samples. 

, ‘-I 

Two pesticides were detected in the Site 12 surface water samples. Endosulfan II was dete’cted in a 

single sample (from location S12SDGWO6) at a concentration of 0.005 ug/L. Heptachlor epoxide was 

detected in all six surface water samples at concentrations ranging from 0.001 ug/L to 0.006 ug/L. The 

maximum concentration of this pesticide was detected in the surface water sample collected from location 

S12SD/SWO6. As shown on Figure 4-6, this sampling point is located in the northern pond, near the 

southwestern edge of the northern landfill area. 

Seventeen metals were detected in Site 12 surface water samples. As shown in on Table 4-l 1, antimony, 

copper, mercury, and silver were detected in only one of the surface water samples. Maximum 

concentrations of 12 of the 17 metals were detected in the samples collected from location S12SDISWO6; 

maximum concentrations of the remaining five metals were detected in the surface water sample collected 

from location S12SD/SW03. Site-specific background data are not available for surface waters. 

However, as shown on Table 4-11, reported concentrations of arsenic in three samples, iron in one 

sample, manganese in six samples, and mercury in one sample exceeded ambient water quality criteria 

for evaluation of human health. 

4.4.4 Sediments 

Six sediment samples were collected from the same sampling locations as the Site 12 surface water 

samples. Analytical results for any parameter detected at least once in the six sediment samples and one 

field duplicate sediment sample collected from Site 12 are presented in Table 4-6 and depicted in Figure 
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4-7. Descriptive statistics are summarized in Table 4-12, the COPC selection table for Site 12 sediment 

samples. 

Volatile and Semi-Volatile Organic Compounds 

A single VOC (2-butanone) was detected at concentrations ranging from 15 ug/L to 35 pg/kg in sediment 

samples collected from three of the six sampling locations. Although these results were not determined 

during data validation to be due to field or laboratory blank contamination, 2-butanone is a common field 

and laboratory contaminant. 

As shown in Table 4-12, several SVOCs, including 14 PAHs, bis(2-ethylhexyl) phthalate, carbazole, and 

dibenzofuran, were detected in the Site 12 sediment samples. The same list of SVOCs was detected in 

Site 12 surface soil samples. In general, however, SVOCs were detected in Site 12 sediment samples at 

frequencies slightly greater than the frequencies of detection in Site 12 surface soil samples. The 

maximum concentrations of all SVOCs except bis(2-ethylhexyl) phthalate were detected in the sediment 

sample collected from location S12SD/SWOG, located in the northern portion of Site 12; concentrations of 

SVOCs in this sediment sample ranged from 1,200 pg/kg (dibenzofuran) to 24,000 ug/kg (pyrene). 

Concentrations of SVOCs detected in this sediment sample were generally from 10 to 20 times greater 

than the maximum concentrations detected in Site 12 surface soil samples. As shown on Table 4-6, 

concentrations of SVOCs in the field duplicate sediment sample collected from location S12SD/SW04 

were approximately an order of magnitude higher, with concentrations ranging from 89 ug/kg 

(dibenzofuran) to 3,200 ug/kg (pyrene). SVOCs were detected in the remaining Site 12 sediment samples 

with less frequency and at concentrations ranging from 57 ug/kg to 700 ug/kg. 

Pesticides/PCBs 

As shown in Table 4-12, seven pesticides and a single PCB (Aroclor 1260) were detected in Site 12 

sediment samples. 4,4’-DDT and its degradation products, 4,4’-DDD and 4,4’-DDE, were each detected 

in five of six sediments samples. The maximum concentrations of 4,4’-DDT (53 pg/kg), 4,4’-DDD 

(33 ug/kg), and 4,4’-DDE (41 pg/kg) were detected in the sediment sample collected from location 

S12SDISWO6. The remaining pesticides and Aroclor 1260 were each detected in only one sample. 

Aroclor 1260 (100 pg/kg) and dieldrin (2.4 pg/kg) were detected in the sediment sample collected from 

location S12SWISD03, alpha-chlordane (2.5 pg/kg) and gamma-chlordane (1.8 us/kg) were detected in 

the sediment sample collected from location S12SWISD05, and endosulfan II (3.2 pg/kg) was detected in 

the sediment sample collected from location S12SWISDO4. Heptachlor epoxide, which was detected in 

all six of the Site 12 surface water samples, was not detected in any of the Site 12 sediment samples. 
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Explosives 

Nitrocellulose was the only explosive compound detected in Site 12 sediment samples. The rnaximum 

concentration (471,000 us/kg) was detected in the sediment sample collected from location 

S12SD/SWOl, located on the southern side of the northern pond. Nitrocellulose was detected in three 

additional Site 12 sediment samples at concentrations ranging from 26,700 ug/kg to 40,200 pg/kgi. 

lnorganics 

Twenty metals were detected in the Site 12 sediment samples. The basewide background levels 

established based on freshwater sediment samples may not be completely applicable to the Site 12 

sediment samples because the background study did not include background sampling locations from 

Mattawoman Creek, Chicamuxen Creek or surface water bodies influenced by these waterways. 

Therefore, detected concentrations of metals in the Site 12 sediment samples were compared to 

basewide background soil concentrations in addition to background freshwater sediment concentrations: 

Metal 
Maximum 

Concentration 

tms.UW 

Site-Specific Site-Specific Soil@) 
Sediment”) Background 

Background Concentration (mglkg) 
Concentration (mglkg) 

Aluminum 10000 52362 18329/34406 
1 Antimonv I 2.5 I ND I ND/3.6 

Arsenic 19.7 63 4.25124.4 

Barium 65.6 577 1441191 

Beryllium 0.24 10.9 0.912.46 

Cadmium 4 1.85 0.2610.388 

Calcium 2620 88137 409/l 96 

Chromium 35.6 79.2 24.21101 

Cobalt 8.7 118 39.7/l 33 
I 

Copper 62 297 18.7156.5 

Iron 33800 193218 43170/151453 

Lead 131 476 149i37.5 

Magnesium 7480 19043 138244307 

Manganese 271 2561 2248/l 270 

Mercury 1.3 0.778 0.87/0.13 

Nickel 97.2 382 18.2122.1 

Potassium 547 5061 187415998 

r - Silver 1.9 0.92 ND/O.63 
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Metal 

Vanadium 

Zinc 

Maximum 
Concentration 

OWW 
148 

123 

Site-Specific Site-Specific SoiV2’ 
Sediment”’ Background 

Background Concentration (mglkg) 
Concentration (mglkg) 

196 53.5/l 33 

1660 38.1179.5 

Note: 
1 Site-specific background freshwater sediment data (B&R Environmmtal, 1997a). 
2 Site-specific background surface/subsurface soil data (B&R Environmental, 1997a). 
ND Not detected. 

With the exceptions of antimony, cadmium, mercury, and silver, all positive detections of metals were less 

than the respective UTLs,,, calculated for the background freshwater sediment dataset. Maximum 

concentrations of cadmium, calcium, copper, magnesium, mercury, nickel, silver, vanadium, and zinc 

exceeded basewide background soils concentrations. The maximum concentrations of eight of the 20 

metals were detected in the sediment sample collected from location S12SD/SWO6, located in the 

northern portion of Site 12. 

Total organic carbon (TOC) was detected in all six of the sediment samples at concentrations ranging from 

3,670 mg/kg to 37,600 mg/kg. The maximum detected concentration of TOC exceeds basewide background 

concentrations calculated for surface and subsurface soils but is less than the basewide background 

concentration determined for freshwater sediments. The Site 12 sediment samples were also analyzed for 

acid volatile sulfide/simultaneously extracted metals (AVSKEM). AVS/SEM results will be discussed in 

Section 4.7, the baseline ecological risk assessment. 

4.5 CONTAMINANT FATE AND TRANSPORT 

SVOCs (mainly PAHs), and pesticides were detected in surface soil samples at the Old Gut Landfill. No 

subsurface soil samples were collected in this area, consequently it is not known if these chemicals are 

present in subsurface soil. VOCs, SVOCs, and pesticides were detected infrequently and at low 

concentrations in unfiltered groundwater samples. Volatile organic chemicals are typically considered to 

be fairly soluble and have a low capacity for retention by soil organic carbon, and therefore they are more 

likely to be detected in groundwater than in soil. The SVOCs detected in groundwater are not the same 

as those detected in surface soil. The SVOCs detected in surface soil consisted primarily of the high 

molecular weight PAHs (e.g., benzo(a)pyrene) which tend to mind to soil and do not readily migrate. The 

SVOCs detected in groundwater consisted of the low molecular weight PAHs (e.g., naphthalene) which 

will migrate more readily than the high molecular weight PAHs. SVOCs (mainly PAHs) and pesticides 

were also detected in sediment samples. It is not know if the presence of these chemicals in sediment 

samples is site related. 

059802/P 4-14 CT0 0245 



Concentrations of inorganics detected in surface soil samples exceeded basewide background samples. 

lnorganics were also detected in unfiltered and filtered groundwater samples at concentrations exceeding 

background. Consequently it appears that some migration of inorganics from soil to groundwater may 

have occurred at the site. 

4.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the site-specific risk assessment for the identified exposure scenarios for Site 12 - 

Town Gut Landfill. The risk assessment methodology was described in Section 2.5, and detailed 

calculations are presented in Appendix K. 

4.6.1 Selection of Chemicals of Potential Concern 

Chemicals of potential concern for this site were selected for surface soil, groundwater, surface water, and 

sediment using the risk-based COPC screening levels described in Section 2.5.1. No subsurface soil 

samples were collected at the Town Gut Landfill due to reluctance to penetrate the landfill., thereby 

possibly causing an environmental release. The maximum detected chemical concentrations in surface 

soil and sediment were compared to screening levels based on EPA Region III residential and industrial 

RBCs. Additionally, maximum detected concentrations in surface soil and subsurface soil were compared 

to generic EPA SSLs for transfers from soil to air. Maximum concentrations in soil were also compared to 

generic EPA SSLs for migration to groundwater to provide a cursory evaluation of the potential transport 

of chemicals from soil to groundwater. Maximum concentrations of chemicals in groundwater were 

compared to screening levels based on EPA Region III RBCs for tap water ingestion and EPA MCLs. 

Maximum concentrations of chemicals in surface water were compared to screening levels based on EPA 

Region III RBCs for tap water ingestion and EPA AWQC for consumption of water and organisms. The 

soil, sediment, and groundwater databases were also statistically compared to the respective baokground 

databases. Although the current and expected future site use is nonresidential, residential use of the site 

is being evaluated for purposes of estimating the potential human health risk that may exist under a 

residential scenario. Consequently, compounds detected at concentrations exceeding screening levels 

based on residential RBCs were retained as COPCs. 

A discussion of the chemicals identified as COPCs and the rationale for COPC selection are provided in 

the following subsections. 

059802/P 4-15 CT0 0245 



Surface Soil 

Seventeen SVOCs, eight pesticides/PCBs, one energetic, and 21 metals were detected in five surface 

soil samples (0 to 0.5 foot bgs) collected at the Town Gut Landfill. A comparison of the maximum 

detected surface soil concentrations to EPA Region III RBCs and EPA SSLs for soil to air is presented ,in 

Table 4-7. Concentrations of all pesticides/PCBs were less than the respective screening levels based on 

EPA Region III RBCs for residential and industrial exposures. Maximum detected concentrations of 

benzo(a)pyrene and arsenic exceeded the screening levels based on RBCs for industrial exposures and 

background concentrations developed for IHDIV-NSWC. Maximum detected concentrations of 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, aluminum, arsenic, 

iron, manganese, mercury, and silver exceeded the screening levels based on RBCs for residential 

exposures and background concentrations developed for IHDIV-NSWC. Consequently, these chemicals 

are being retained as COPCs for surface soil at the Town Gut Landfill. Concentrations of all chemicals 

detected in surface soil samples were less than the EPA SSLs for soil to air. 

Maximum surface soil concentrations were also compared to EPA SSLs for migration from soil to 

groundwater (Table 4-8). The maximum detected concentrations reported for all chemicals were less 

than the respective SSLs for soil to groundwater, with the exception of silver. Concentrations of silver in 

one soil sample (125 mg/kg; S12SSOO5001) exceeded the applicable SSL for migration from soil to 

groundwater. Silver was not detected in groundwater samples at Town Gut Landfill. 

Groundwater 

Five VOCs, six SVOCs, four pesticides, and 18 metals were detected in six unfiltered groundwater 

samples collected at the Town Gut Landfill. A comparison of the maximum detected. groundwater 

concentrations to screening levels based on EPA Region III RBCs for tap water ingestion is presented in 

Table 4-9 for unfiltered groundwater samples and in Table 4-10 for filtered groundwater samples. 

Maximum detected concentrations of trichloroethene, vinyl chloride, cis-I ,2-dichloroethene, n- 

nitrosodiphenylamine, dieldrin, heptachlor epoxide, arsenic, barium, iron, lead, manganese, and zinc in 

unfiltered groundwater samples exceeded the respective screening levels based on RBCs for ingestion of 

tap water and/or federal drinking water standards and background concentrations developed for IHDIV- 

NSWC; therefore, these chemicals will be retained as COPCs for groundwater at the Town Gut Landfill. 

Only arsenic, barium, and manganese were detected at maximum concentrations exceeding screening 

levels in filtered groundwater samples. Aluminum and cadmium were detected at concentrations 

exceeding the screening criteria but were within site-specific background concentrations, consequently 

these chemicals will not be retained as COPCs for groundwater at the Town Gut Landfill. . 
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Surface Water 

One VOC, one SVOC, two pesticides, and seventeen metals were detected in six surface water samples 

collected at the Town Gut Landfill. A comparison of the maximum detected surface water concentrations 

to screening levels based on EPA Region III RBCs for tap water ingestion and AWQC is presented in 

Table 4-l 1. Maximum detected concentrations of heptachlor epoxide, antimony, arsenic, iron, 

manganese, and mercury exceeded the respective screening levels based on RBCs for ingesti’on of tap 

water or AWQC; therefore, these chemicals will be retained as COPCs for surface water at the Town Gut 

Landfill. 

Concentrations of chemicals in fish tissue were estimated using the maximum detected chemical 

concentration in surface water and chemical-specific bioconcentration factors. A comparison of the 

estimated chemical concentration in fish to EPA Region III RBCs for ingestion of fish is presented in Table 

4-12. Estimated concentrations of di-n-butyl phthalate, heptachlor epoxide, and arsenic in fish tissue 

exceed the RBCs for ingestion of fish; consequently these chemicals will be retained as COPCs for 

surface water. 

Sediment 

One VOC, seventeen SVOCs, eight pesticides/PCBs, one energetic, and 20 metals were detected in six 

sediment samples collected at the Town Gut Landfill. A comparison of the maximum detected isediment 

concentrations to screening levels based on EPA Region III RBCs for soil is presented in Table 4-13. 

Concentrations of all pesticides/PCBs were less than the respective screening levels based on EPA 

Region III RBCs for residential and industrial exposures. Maximum detected concentrations of 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and arsenic 

exceeded the screening levels based on RBCs for industrial exposures and background concentrations 

developed for IHDIV-NSWC. Maximum detected concentrations of benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(I,2,3-cd)pyrene, arsenic, eadmium, iron, and 

vanadium exceeded the screening levels based on RBCs for residential exposures and background 

concentrations developed for IHDIV-NSWC. Consequently, these chemicals are retained as COPCs for 

sediment at the Town Gut Landfill. Concentrations of aluminum and manganese exceeded the screening 

levels based on RBCs for residential exposures but were within site-specific background concentrations 

therefore these chemical are not retained as COPCs for sediment at the Town Gut Landfill. 
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Table 4-14 summarizes the chemicals that are retained as COPCs in surface soil, groundwater, surface 

water, and sediment at the Town Gut Landfill. 

4.6.2 Exposure Assessment 

The location of the Town Gut Landfill is shown on Figure 4-l. The conceptual site model for the Town Gut 

Landfill is shown on Figure 2-2. Potential receptors for the Town Gut Landfill include current/future 

maintenance workers, current/future full-time employees, current/future adolescent trespassers, future 

construction workers, and hypothetical future residents. While worker exposure may occur under current 

or future land use scenarios, maintenance activities are not routinejy scheduled for the site. The site is a 

vacant unused lot at this time. However, the Navy advises that standpipes may be installed in the future. 

Maintenance workers, full-time employees, and construction workers may be exposed to surface soil and 

sediment during the course of their normal activities. No subsurface soil samples were collected at the 

Town Gut Landfill, consequently no exposures can be evaluated for subsurface soil. Potential exposure 

pathways for maintenance workers, full-time employees,’ and construction workers include incidental 

ingestion of soil, dermal contact with soil, incidental ingestion of sediment and dermal contact with 

sediment. Construction workers may also be exposed to groundwater during excavation activities. 

Potential exposure pathways for construction workers exposed to groundwater included dermal contact 

with groundwater and inhalation of organics volatilizing from the groundwater. 

Adolescent trespassers may be exposed to surface soil, surface water, and sediments while trespassing 

across the site. Potential exposure pathways for adolescent trespassers include incidental ingestion of 

surface soil, dermal contact with surface soil, incidental ingestion of surface water, dermal contact with 

surface water, incidental ingestion of sediment, dermal contact with sediment, and ingestion of fish. 

Hypothetical future residents are being evaluated in the risk assessment for purposes of completeness 

only. Given that the current land use for the Town Gut Landfill is military and future land use is expected 

to be military, industrial, or commercial, it is unlikely that this area would be developed for residential use. 

The fact that the site has been landfilled is also a limiting factor for future development. It will be assumed 

that hypothetical future on-site residents may be exposed to soil. It will also be assumed that groundwater 

is used as a potable water source for the hypothetical future resident. In addition it will be assumed that 

the hypothetical resident will be exposed to surface water and sediments during recreational activities. 

Potential exposure pathways for hypothetical future residents include incidental ingestion of soil, dermal 

contact with soil, ingestion of groundwater, dermal contact with groundwater, inhalation of volatiles from 
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i.v.e. 
groundwater, incidental ingestion of surface water, dermal contact with surface water, incidental ingestion 

of sediment, dermal contact with sediment, and ingestion of fish. 

A summary of the potentially significant receptor groups and exposure pathways identified for the Town 

Gut Landfill is provided in Table 4-15. Exposure assumptions for these receptors are presented in Tables 

2-8 to 2-14. Exposure point concentrations are summarized in Tables 4-16. 

4.6.3 Risk Characterization 

Potential cancer risks and hazard indices were calculated for maintenance workers, full-time employees, 

adolescent trespassers, future construction workers, and hypothetical future residents using the 

methodology presented in Section 2.5. Both RME and CTE exposures were evaluated. Tables 4-17 and 

4-18 contain a summary of the estimated cancer risks and hazard indices for the Town Gut Landfill. The 

following text presents a summary of the results of the risk characterization. 

4.6.3.1 Maintenance Workers 

.I’ --. 

The cumulative hazard index (HI) for the maintenance worker exposed to COPCs in surface soil and 

sediment were 1.4 x 10-l for the RME scenario and 1 .l x lo-* for the CTE scenario. These results are 

below the acceptable level of 1.0 which indicates that there is minimal potential for adverse 

noncarcinogenic health effects under the conditions established in the exposure assessment. The excess 

lifetime cancer risk of 1.1 x 1 O-5 for the RME scenario is within the EPA target risk range of lOA to 10” and 

the cancer risk of 1.5 x 1O‘7 for the CTE scenario is below the target risk range. Cancer risks under the 

RME scenario for arsenic in soil and arsenic and benzo(a)pyrene in sediment were above 1 x 10”. 

4.6.3.2 Full-time Employees 

The cumulative hazard index (HI) for the full-time employee exposed to COPCs in surface soil and 

sediment was 1.1 for the RME scenario which slightly exceeds the acceptable level of 1.0. Arsenic (HI = 

0.27), iron (HI = 0.27), and vanadium (HI = 0.47) were the main contributors to the hazard index. Each of 

these chemicals effect a different target organ (arsenic - skin; and iron - lung, liver; vanadium - lung), 

- 

consequently, no hazard index exceeds 1.0 based on target organ effects. The HI for the full-time 

employee exposed to COPCs in surface soil and sediment under the CTE scenario was 1.6 x 10-j which 

is below the acceptable level of 1.0. The excess lifetime cancer risk of 9.5 x 10” for the RME scenario 

and 2.2 x lo6 for the CTE scenario are within the EPA target risk range of lOA to lOa. Cancer risks for 

exposures to surface soil and sediment were above 1 x low5 for each media. Cancer risks under the RME 

scenario for benzo(a)pyrene in sediment were greater than 1 x 10m5. Cancer risks under ithe RME 
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scenario for arsenic and benzo(a)pyrene in soil and arsenic, benzo(a)anthracene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene in sediment were above 1 x 10”. Cancer risks for 

arsenic in sediment under the CTE scenario were above 1 x 10”. 

4.6.3.3 Adolescent Trespassers 

The cumulative hazard index (HI) for the adolescent trespassers exposed to COPCs in surface soil, 

surface water, sediment, and fish were 9.9 x 10-l for the RME scenario and 2.2 x 10-l for the CTE 

scenario. These results are below the acceptable level of 1.0 which indicates that there is minimal 

potential for adverse noncarcinogenic health effects under the conditions established in the exposure 

assessment. Ingestion of fish was the predominant exposure pathway for the hazard index (HI = 0.87). 

The excess lifetime cancer risk of 2.9 x 10” for the RME scenario and 9.4 x 10” for the CTE scenario are 

within the EPA target risk range of 1 Oq to 1 Od. Under the RME scenario cancer risks for ingestion of fish 

were greater than 1 x low5 and cancer risks for exposure to sediments were greater than 1 x 10”. Cancer 

risks under the RME scenario for arsenic in fish were greater than 1 x 10m5 and cancer risks for 

benzo(a)pyrene in sediment were above 1 x 10”. Cancer risks under the CTE scenario for arsenic in fish 

were above 1 x 106. 

4.6.3.4 Future Construction Workers 

The cumulative hazard index (HI) for the construction worker exposed to COPCs in surface soil, 

‘groundwater, and sediment were 2.09 for the RME scenario which exceeds the acceptable level of 1.0. 

Arsenic (HI = 0.29) iron (HI = 0.36) manganese (HI = 0.92) and silver (HI = 0.12) were the major 

contributors to the hazard index. The hazard index for the effected target organs (HI skin = 0.41; HI 

central nervous system = 0.92; and HI lung = 0.36) are less than 1.0, consequently, there is minimal 

potential for adverse noncarcinogenic health effects under the conditions established in the exposure 

assessment. The cumulative hazard index for the construction workers exposed to COPCs in surface 

soil, groundwater water, and sediment were 7.1 x 16’ for the CTE scenario which is below the acceptable 

level of 1 .O. The excess lifetime cancer risk of 5.8 x 10” for the RME scenario and 1 .O x 10” for the CTE 

scenario are within the EPA target risk range of lo-“ to lo&. Under the RME scenario, cancers risks for 

exposure to groundwater, surface soil, and sediment were greater than 1 x 10”. Cancer risks under the 

RME scenario for vinyl chloride in groundwater were greater than 1 x lOa and cancer risks for arsenic in 

surface soil were greater than 1 x lo+. 
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._” -- 4.6.3.5 Hypothetical Future Residents 

The total cumulative hazard index for a future child resident exposed to surface soil, groundwater, surface 

water, and sediment was 43 and 16 for the RME and CTE scenarios, respectively. For the RME scenario 

the cumulative hazard indices exceeded the acceptable level of .l.O for exposures to surface soil (HI = 

2.9) and groundwater (HI = 40). For the CTE scenario the cumulative hazard indices exceeded the 

acceptable level of 1.0 for exposures to groundwater (HI = 15). For exposures to soil, aluminum, (HI = 

0.28), arsenic (HI = 0.79) iron (HI = 1.07) and silver (HI = 0.35) were the main contributors to the hazard 

index. For exposures to groundwater under the RME scenario, arsenic (HI = 7.0) iron (HI = 18) 

manganese (HI = 12) and cis-1,2-dichloroethene (HI = 2.1) were the main contributors to the hazard 

index. For exposures to groundwater under the CTE scenario, arsenic (HI = 2.45) iron (HI = 8.96) and 

manganese (HI = 3.09) were the main contributors to the hazard index. 

The total cumulative hazard index for a future adult resident exposed to surface soil, groundwater, surface 

water, sediment, and fish was 18 and 4.7 for the RME and CTE scenarios, respectively. The cumulative 

hazard indices exceeded the acceptable level of 1.0 for exposures to groundwater under the RME (HI = 

17) and CTE (HI = 4.5) scenarios. For exposures to groundwater under the RME scenario, arsenic (HI = 

3.0) iron (HI = 7.7) manganese (HI = 5.3) were the main contributors to the hazard index. For exposures 

to groundwater under the CTE scenario, iron (HI = 2.7) was the main contributors to the hazard index. 

The excess lifetime cancer risk for a lifelong resident exposed.to surface soil, groundwater, surface water, 

sediment, and fish was 1.0 x lo-’ and 3.5 x lOa for the RME and CTE scenarios, respectively. Potential 

exposures to groundwater under the RME and CTE scenarios were greater than the EPA’s target risk 

range of 1OA to 106. Cancer risks for exposures to surface soil, sediment, and ingestion of fish were 

above 1 x 10e5 for the RME scenarios. Cancer risks for ingestion of fish were greater than 1 x 10T5 and 

cancer risks for exposures to surface soil were greater than 1 x 10” for the CTE scenarios. For exposure 

to surface soil under the RME scenario, cancer risks for arsenic and benzo(a)pyrene, were greater than 1 

x 1 OV5 and cancer risks for benzo(a)anthracene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene were 

above 1 x lo&. For exposure to surface soil under the CTE scenario, cancer risks for arsenic were above 

1 x 10”. For exposures to groundwater under the RME scenario, cancer risks for arsenic and vinyl 

chloride were greater than 1 x 1Od and cancer risks for dieldrin and trichloroethene were above 1 x lo*. 

For exposures to groundwater under the CTE scenario, cancer risks for vinyl chloride were greater than 1 

x lo-‘, cancer risks for arsenic were greater than 1 x 10-5, and cancer risks for dieldrin were greater then 1 

x 106. For exposure to sediment under the RME scenario, cancer risks for arsenic, benzo(a)pyrene, and 

dibenzo(a,h)anthracene were above 1 x 10”. 
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4.6.3.6 Lead 

Lead was identified as a COPC in groundwater at the Town Gut Landfill. Lead was detected at a 

maximum concentration of 34.5 pg/L L which exceeds the Federal drinking water Action Level of 15 FglL. 

The maximum detected concentration of lead in soil of 67.6 mg/kg was less than the exceeds OSWER 

soil screening level of 400 mg/kg for residential land use (EPA, 1994b) and the EPA Region III screening 

level of 1000 mg/kg for industrial use. 

Exposure to lead in soil and groundwater at the Town Landfill by residential children was evaluated using the 

EPA IEUBK Model, as discussed in Section ‘2.5.3.4. The exposure point concentrations of 67.6 mg/kg for 

soil and 34.5 pg/L for groundwater for RME exposures and the exposure point concentrations of 39.8 mg/kg 

for soil and 13.3 pg/L for groundwater for CTE exposures as well as several default parameters were used to 

estimate blood-lead levels for children in a residential setting. IEUBK Model outputs are included in 

Appendix P. Under the RME scenario, the estimated geometric mean blood-lead level for children exposed 

to lead in site soil and groundwater was 4.6 pg/dL, which is less than the established level of concern of 10 

pg/dL. The IEUBK model estimates that 4.7 percent of children are expected to have blood-lead levels 

,greater than 10 ug/dL under the RME scenario. Under the CTE scenario, the estimated geometric mean 

blood-lead level for children exposed to lead in site soil and groundwater was 2.7 ug/dL, which is’less than 

the established level of concern of 10 pg/dL. The IEUBK model estimates that less than one percent of 

children are expected to have blood-lead levels greater than 10 ug/dL under the CTE scenario. The IEUBK 

results indicate that no adverse effects are anticipated for children exposed to lead in soil and groundwater at 

the Town Gut Landfill. 

4.6.4 Uncertainty Analysis 

A detailed discussion of uncertainties associated with the various aspects of risk assessment in general 

was provided in Section 2.5.5. The site-specific uncertainties for the Gut Town Landfill are discussed 

below. 

Uncertainty Associated with Evaluation of Residential Land Use 

Exposures to surface soil were evaluated for a hypothetical child and adult resident. However, the site is 

currently used as a military base and the future use is expected to remain the same. Therefore, it is 

unlikely that this area would be rezoned residential and developed for residential use. Consequently, the 

estimated risks for the hypothetical residential scenario were presented for informational purposes only. 
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-. Uncertainty Associated with Evaluation of Arsenic 

Although the more restrictive basis for evaluating risk associated with exposure to arsenic is to assume it 

is a carcinogen, carcinogenic effects are not the primary health effects expected to be manifested upon 

exposure to arsenic. The preponderance of scientific information indicates that humans are capable of 

metabolizing arsenic to expedite its elimination from the body (ATSDR, 1991a). Its elimination from the 

body obviously mitigates the possibility for arsenic to manifest carcinogenic effects, Therefore, evaluating 

arsenic as a noncarcinogen only would be more appropriate. 

Uncertainty Associated with Evaluation of Iron 

Currently no toxicity values for iron are published in IRIS or in HEAST. The oral reference dose used to 

evaluate exposures to iron was obtained from the current EPA Region III RBC tables. This value is based 

on an allowable daily intake and not on an adverse effect level. In addition iron is considered an essential 

nutrient. Consequently, no adverse health effects are anticipated for exposures to iron in soil at the Gut 

Town Landfill. 

‘.. I. 

Uncertainty Associated with Evaluation of Nitrocellulose 

Nitrocellulose was detected at high concentrations in surface soil and sediment at the Gut Town Landfill. 

There are no toxicity data available to quantitatively evaluated nitrocellulose in the risk assessment. 

Consequently, there is some uncertainty in the estimated risks for surface soil and sediment since 

nitrocellulose was not evaluated. 

Uncertainly Associated with Duplicate Sample Results. 

If there is a large difference in the concentrations in the sample and duplicate analytical results their 

uncertainly may be introduced in the risk assessment if the duplicate results are not included in the risk 

assessment. As discussed in Section 2.5.3.2 sample and duplicate analytical results are averaged for the 

determination of exposure point concentrations. Consequently, the duplicate sample results do not introduce 

any uncertainly into the risk assessment. 

4.7 ECOLOGICAL RISK ASSESSMENT 

This section presents the ERA for Site 12, Town Gut Landfill. It also presents a discussion of risk 

management considerations. 
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4.7.1 Preliminary Problem Formulation 

4.7.1 .I Habitat Types and Ecological Receptors 

Site 12, Town Gut Landfill, is located on the southwestern side of the base (Figure 4-l). The landfill is 

approximately 2 acres in size and is bisected by Atkins Road Extension, which runs in a northwest- 

southeast direction (Figure 4-l). The site was used to dispose of landscaping waste, fill material, and 

rubble from circa 1968 until June 1980. Varnishes, demolition waste, and chemical wastes were also 

reported to have been dumped at the site. 

Two ponds are adjacent to the landfill, one on either side of the road. The landfill comprises a section of 

the ponds’ shorelines. The pond on the southwestern side of the road is approximately 3 acres in size. It 

is fed by two streams to the northwest. The streams originate in developed areas west and north of the 

site, including near Site 8, Nitroglycerin Plant Office. The streams enter a marshy area dominated by 

cattails (Typha latifolia) in the northwestern portion of the pond. The areas north and west of the marsh 

and pond are located on a hill and are dominated by mature oaks (Quercus spp.), tulip poplar 

(Liriodendron tulipera), and locust (Robinia spp.). Noble Road serves as a dam for the pond. A weir is 

located under Noble Road. Water that flows though the weir empties into a marshy area that ultimately 

discharges to Mattawoman Creek. The portion of the landfill southwest of the road is covered with 

unmowed turfgrass, with some small, scattered, immature trees present. Some debris is present at the 

shoreline adjacent to the landfill. The landfill slopes gently to the ponds. As a result, drainage on the 

landfill is toward the ponds. 

The pond on the northeastern side of the landfill is fed by a drainageway to the north and a swampy area 

to the northeast. It is approximately 1 acre in size. Wooded areas are located to the west and east of the 

pond. The portion of the landfill northeast of the road is covered with unmowed turfgrass and some small 

stands of trees. 

The marshes and ponds support an abundant growth of aquatic vegetation as well as a variety of 

planktonic organisms, aquatic insects, fish, reptiles, amphibians, wading birds, and waterfowl (Halliburton 

NUS, 1995a). The streams that feed the site, in particular the stream to the north that empties into the 

marshy area in the southwestern half of the site, are subject to extreme fluctuations in flow, temperature, 

and turbidity, limiting their biotic communities. Portions of the streams can become dry during the drier 

months of the year, but some standing water is always present in other portions of the streams. 

No rare, threatened, or endangered species are present in or near Site 12 (MDNR, 1992). However, the 

bald eagle (Haliaeetus leucocephalus) has been known to forage in the Site 12 pond (Bossart, 1996). 

059802/P 4-24 CT0 0245 



4.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

The major contaminant source at Site 12 is the landfill. However, upgradient contaminant soumes exist 

that can contribute contaminants via the streams that feed the ponds. The primary.upgradient fsource is 

Site 8, Nitroglycerin Plant Office. The contaminant release pathways from the landfill and other sources 

include wind erosion, overland runoff, and infiltration of contaminants. Contaminated fugitive dust can be 

generated during ground-disturbing activities. The contaminants could then be dispersed in the 

surrounding environment and transported to downwind locations and deposited in surface soil, surface 

water, or sediment. However, the site is currently inactive, minimizing ground disturbance, and the 

turfgrass and weeds on and around the site perimeter serve to minimize the airborne contaminant 

transport pathway by binding soil and reducing fugitive dust. 

“. 

Precipitation runoff can carry contaminants via overland runoff to the ponds. As mentioned above, 

though, the thick grassy and brushy areas on the site may trap surface runoff. Infiltrating precipitation can 

cause the contamination of subsurface soil and groundwater. Contaminants can be deposited 

subsequently in sediment or surface water in the ponds and can potentially accumulate in the tissues of 

aquatic organisms in the ponds. Groundwater flow under the landfill is towards the ponds. 

4.7.1.3 Exposure Routes 

Terrestrial animals at Site 12 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Terrestrial receptors can also come into contact with contaminants in surface water by 

using it for drinking, although this exposure route generally represents a negligible portion of total 

exposure for most receptors. 

Aquatic and semi-aquatic organisms can be exposed to contaminants through direct contact with surface 

water and sediments in the ponds, incidental ingestion of surface water and sediments in the ponds, and 

consumption of contaminated food items. Exposure to contaminants in the soil via dermal contact can 

occur but is unlikely to represent a major exposure pathway because fur, feathers, and chitinous 

exoskeletons minimize the transfer of contaminants across dermal tissue. 

. r” Volatile constituents could be present in some site soils and soil-bound contaminant airborne suspension 

could occur at Site 12. However, the data indicate that volatile contamination is minimal at the site. In 
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addition, inhalation does not represent a significant exposure pathway because this investigation assumes 

that air contaminant concentrations are quite low, even for burrowing wildlife. Furthermore, inhalation 

ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not considered for 

ecological receptors. 

4.7.1.4 Selection of Analytes to be Assessed 

The process for obtaining analytes to be assessed for this ERA is described in Section 2.6. 

4.7.1.5 Assessment and Measurement Endpoints 

A description of assessment and measurement endpoints for this ERA is presented in Section 2.6. 

4.7.1.6 Conceptual Site Model 

A site-wide conceptual model is presented in Section 2.6 (Figure 2-7). 

4.7.2 Ecological Effects Evaluation 

Ecologically-based screening levels (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were compared to exposure point concentrations of detected analytes in surface 

water, groundwater, sediment, and surface soil to determine if the analytes qualify as ecological COPCs 

at Site 12. The guidelines were EPA Region III BTAG screening levels (EPA, 1995). The derivation of 

toxicity reference values (TRVs) for Site 12 foodchain modeling is described in Section 2.6, as well as the 

selection of representative receptors. 

4.7.3 Exposure Assessment 

The maximum detected contaminant concentrations in surface water (unfiltered), groundwater, sediment, 

and soil were used as exposure-point concentrations for screening against EPA Region III BTAG 

screening levels. The maximum concentrations of contaminants detected in Site 12 media were used in 

the foodchain modeling. 
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4.7.4 Risk Calculation 

4.7.4.1 Results - Ecological Screening Assessment 

Aluminum, iron, lead, mercury, silver, di-n-butyl phthalate, and heptachlor epoxide had rnaximum 

concentrations in excess of Region III surface water screening levels and, thus, were selected as surface 

water COPCs (Table 4-l 9). 

Fourteen PAHs were detected in Site 12 sediments at maximum concentrations greater than Region III 

screening levels and, thus, were retained as COPCs (Table 4-20). DDT and its metabolites and Aroclor 

1260 also had maximum concentrations in excess of Region Ill screening levels. The inorganics arsenic, 

cadmium, chromium, copper, lead, mercury, nickel, and silver had maximum concentrations in excess of 

Region III sediment screening levels. 2-Butanone, benzo(k)fluoranthene, carbazole, nitrocellulose, alpha- 

and gamma-chlordane, dieldrin, endosulfan II, aluminum, barium, beryllium, cobalt, iron, manganese, and 

vanadium were also selected as C.OPCs since no BTAG screening levels were available. AVS/SEM data 

are summarized on Table 4-21. In general, SEM concentrations exceeded AVS concentrations in site 

sediment samples. 

Thirteen PAHs and Aroclor 1254 in surface soil had maximum concentrations that exceeded Flegion III 

screening levels and, thus, were selected as COPCs (Table 4-22). The inorganics aluminum, beryllium, 

cadmium, chromium, copper, cyanide, iron, lead, manganese, mercury, nickel, silver, vanadium, and zinc 

had maximum concentrations in excess of Region III screening levels and, thus, were retained as COPCs. 

Bis(2-ethylhexyl)phthalate, carbazole, dibenzofuran, and nitrocellulose were selected as COPCs since no 

BTAG screening guidelines were available. 

Dieldrin, aluminum, cadmium, chromium, copper, iron, lead, mercury, and zinc had maximum 

concentrations in groundwater in excess of Region III surface water screening levels (Table 4-23). 

Chloroethane, 4-methylphenol, and N-nitrosodiphenylamine had no BTAG screening levels available. 

4.7.4.2 Results - Foodchain Modeling 

Aroclor 1254, four PAHs, 4,4’-DDE, and 4,4’-DDT that had at least one HQ greater than 1.0 in the 

terrestrial foodchain modeling (Table 4-24). Fourteen inorganics had that at least one HQ greiater than 

1.0 in the terrestrial foodchain modeling. Dibenzofuran and iron were retained as COPCs since toxicity 

data for these compounds were not available. 
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Several PAHs and 4,4’-DDT and metabolites had at least one HQ greater than 1.0 in the aquatic 

foodchain modeling (Table 4-25). The inorganics antimony, aluminum, barium, arsenic, cadmium, 

chromium, cobalt, copper, iron, lead, mercury, vanadium, and zinc had at least one HQ greater than 1.0. 

Dibenzofuran, iron, and 2-butanone and were retained as COPCs since toxicity data for the modeling 

were not available. 

4.7.5 Step 3A: Refinement of Contaminants of Potential Concern 

This section presents Step 3A of the ERA process for all COPCs from the screening comparisons and 

foodchain modeling. 

4.7.5.1 lnorganics 

Aluminum 

Aluminum exceeded its Region 3 screening level in all media, and had at least one HQ greater than 1.0 in 

the aquatic and terrestrial foodchain modeling. No suitable alternate guidelines were available for 

aluminum in any medium. As summarized in Venugopal and Luckey (1978) aluminum is not readily 

absorbed through the skin and gastrointestinal absorption of ingested aluminum is poor due to the 

transformation of aluminum salts into insoluble aluminum phosphate. Another factor in the lack of 

accumulation of aluminum in animals with age or the absence of any increase in tissue levels of aluminum 

following fairly high dietary intake may be that mammals possess a homeostatic mechanism for this 

element. For most terrestrial organisms, aluminum compounds are generally not harmful and are 

considered to be toxicologically inert, except in cases of high experimental doses or prolonged inhalation 

(Venugopal and Luckey, 1978). Data on the toxicity of aluminum to aquatic organisms is somewhat 

limited. EPA (EPA, 1988a) suggests that freshwater organisms should not be adversely affected when 

pH is between 6.5 and 9.0 (when ‘I... the four-day average concentration of aluminum does not exceed 

87 ug/L more than once every three years on the average and if the one-hour average concentration does 

not exceed 750 pg/L more than once every three years on the average.“). The pH values for all surface 

water samples collected at Site 12 were within this range (Appendix A.l). For these reasons, aluminum 

should be dropped from further consideration in all Site 12 media and the aquatic and terrestrial 

foodchain. 
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Arsenic 

Arsenic was a COPC in sediment and the aquatic and terrestrial foodchain modeling. However, the 

maximum concentration of arsenic in sediments was less than three of the four alternative guidelines 

presented on Table 4-26, including the ER-M, FDEP PEL, and SEL; it was slightly higher than the 

Environment Cananda PEL. The maximum concentration of arsenic in surface soils was less than all of 

the alternative guidelines presented on Table 4-27, including the ORAL invertebrate, Dutch Target, and 

Dutch Intervention guidelines. HQs greater than 1 .O.from the aquatic foodchain modeling (9.56 or less) 

would likely drop to near or below unity if less conservative assumptions were used. It is unlikely that 

many of the HQs greater than 1.0 in the terrestrial foodchain modeling, mainly for small mammals, would 

drop to near or below unity. For these reasons, arsenic should be dropped from further consideration in 

all Site 12 media and the aquatic foodchain modeling, but retained as a COPC in the terrestrial foodchain. 

Barium 

Barium was a COPC in sediments because no Region 3 screening level was available, and it had at least 

one HQ greater than 1 .O in the terrestrial and aquatic foodchain modeling. Barium is a common1 element 

in both sediments and surface soils and is not generally associated with significant toxicity I(ATSDR, 

1997). No alternate guidelines for barium in sediments were available. The maximum concentration of 

barium was less than the Dutch Target and Intervention values for soils presented on Table 4-27. For 

these reasons, barium should be dropped from further consideration in all Site 12 media and the aquatic 

and terrestrial foodchain. 

Beryllium 

Beryllium was a COPC in sediment and surface soil. No suitable alternate guidelines were ava.ilable for 

barium in sediments or surface soils. The compound occurs as a chemical component of several 

substrates. Beryllium is naturally emitted to the atmosphere by windblown dust and volcanic particles 

(ATSDR, 1991). Beryllium does not bioconcentrate to high levels in aquatic animals, although the 

bioconcentration in bottom dwelling animals may be higher than nonbottom-dwelling animals. There is no 

evidence of biomagnification of beryllium within terrestrial or aquatic food chains (ATSDR, 1991~). For 

these reasons, beryllium should be dropped from further consideration in all Site 12 niedia and the aquatic 

and terrestrial foodchain. 

Cadmium 
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Cadmium was a COPC in sediment, surface soil, groundwater, and both the terrestrial and aquatic 

foodchain modeling. However, the maximum concentration of cadmium in sediment is less than three of 

the four alternative guidelines presented on Table 4-26, including the ER-M, FDEP PEL, and SEL; it was 

slightly higher than the Environment Cananda PEL. The maximum concentration of cadmium in surface 

soils was less than two of the three alternative guidelines presented on Table 4-27, including the ORNL 

invertebrate and Dutch Intervention guidelines. All of the HQs from both the aquatic and terrestrial 

foodchain modeling were 3.18 or less. These HQs would likely drop to near or below unity if less 

conservative assumptions were used in the foodchain modeling. For these reasons, cadmium should be 

dropped from further consideration in all Site 12 media and the aquatic and terrestrial foodchain. 

Chromium 

Chromium was a COPC in sediment, surface soil, groundwater, and both the terrestrial and aquatic 

foodchain modeling. However, the maximum concentration of chromium in sediment is less than all of the 

alternative guidelines presented on Table 4-26, including the ER-M, FDEP PEL, Environment Canada 

PEL and SEL. The maximum concentration of chromium in surface soils was less than two of the three 

alternative guidelines presented on Table 4-27, including Dutch Target and Dutch Intervention guidelines. 

It was greater than the ORNL invertebrate guideline of 0.4 mg/kg, which appears to be highly conservative 

(see Section 4.7.6). It is unlikely that all of the HQs from both the terrestrial and aquatic foodchain 

modeling would drop to near or below unity if less conservative assumptions were used. This is the case 

mainly for avian species, which generally had higher HQs than those for mammals. For these reasons, 

chromium should be dropped from further consideration in all Site 12 media, but retained as a COPC in 

the aquatic and terrestrial foodchain. 

Cobalt 

Cobalt was a COPC in sediment and both the terrestrial and aquatic foodchain modeling. No Region 3 

sediment screening level or alternate sediment guidelines were available in sediments. Other toxicity 

data for this inorganic are scarce. The maximum concentration of cobalt in surface soils was less than the 

two alternate guidelines presented in Table 4-27. Cobalt is present in all natural media and is found in 

tissues of most higher organisms (ATSDR, 1997). The mobility of cobalt is controlled by its characteristic 

of adsorbing to the clay minerals and hydrous oxides of iron, manganese, and aluminum available in 

sediments and soils. Therefore, cobalt may be present in Site 12 sediments in forms that are not 

bioavailable. Moreover, cobalt is a component of certain B vitamins, which are essential for birds and 

mammals. Thus, cobalt should be dropped from further consideration in all Site 12 media and the aquatic 

and terrestrial foodchain. 
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Copper 

Copper was a COPC in sediment, surface soil, groundwater, and both the terrestrial and1 aquatic 

foodchain modeling. The maximum concentration of copper was less than all of the alternative guidelines 

presented on Table 4-26, including the ER-M, FDEP PEL, Environment Canada PEL and SEL. The 

maximum concentration of copper in surface soils was higher than the ORNL invertebrate guideline and 

Dutch Target, but was about half the Dutch Intervention value (Table 4-27). All of the HQs for copper in 

both the terrestrial and aquatic foodchain modeling were 5.37 or less. It is likely that these HQs would 

drop to near or below unity if less conservative assumptions were used in the foodchain modeling. 

Copper released to surface soil will be strongly adsorbed and has a low tendency to leach ‘(ATSDR, 

1989a). Copper will strongly adsorb to organic matter, carbonate minerals, clay minerals, or hydrous iron 

and manganese oxides. Surface soils on the landfill are composed of dark, loamy materials, which are 

high in organic matter and, therefore, may reduce the bioavailability of this inorganic. For these reasons, 

copper should be dropped from further consideration in all Site 12 media and the aquatic and 1:errestrial 

foodchain. 

Cyanide 

Cyanide was a COPC in surface soils because it exceeded its Region 3 screening level. No alternate 

guidelines for cyanide in surface soils were available. It was detected in one surface soil sample (0.34 

mg/kg) at what appears to be a qualitatively low concentration and was not detected in any other medium 

at the site. It had no HQs greater than 1.0 in the terrestrial foodchain modeling. For these reasons, 

cyanide should be dropped from further consideration in all Site 12 media and the aquatic and terrestrial 

foodchain. 

Iron 

Iron was a COPC in all media and both the terrestrial and aquatic foodchain modeling. Iron is an 

essential nutrient and is one of the most common elements in the earths crust (fourth most abundant). It 

is rarely toxic in aquatic media at normal pH; all of the surface water samples collected at Site 12 

contained typical pH values (Appendix A.l). Black or brown surface water, such as that in the Site 12 

ponds, may contain iron concentrations of several milligrams per liter in the presence or absence of 

dissolved oxygen, but has little effect on aquatic life (EPA, 1990). Alternate guidelines for iron are scarce, 

but the maximum concentration of iron in sediments was less than the SEL (Table 4-26). F:or these 

reasons, iron should be dropped from further consideration in all Site 12 media and the aquatic and 

terrestrial foodchain. 
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Lead 

Lead was a COPC in all media and had at least one HQ greater than 1 .O in both the terrestrial and aquatic 

foodchain modeling. The maximum concentration of lead in sediments was less than the ER-M, and SEL 

but was higher than the FDEP PEL and Environment Canada PEL (Table 4-26). The maximum 

concentration of lead in surface soils was less than the ORNL invertebrate, Dutch Target, and Dutch 

Intervention guidelines (Table 4-27). It is unlikely that all of the HQs for lead in the aquatic and terrestrial 

foodchain modeling would drop to near or below unity if less conservative assumptions were used in the 

foodchain modeling. Lead was also elevated in surface water relative to the Region 3 screening level (HQ 

= 2.47) and the maximum concentration of total lead exceeded the AWQC for dissolved lead (of 2.5 ug/L) 

(Federal Register, 1998). For these reasons, lead should be dropped from further consideration in 

sediment and surface soil, and retained as a COPC in surface water and the aquatic and terrestrial 

foodchain. 

Manaanese 

Manganese was a COPC in sediment (because no Region III screening level was available), surface soil, 

and had at least one HQ greater than 1.0 in the terrestrial foodchain modeling. Manganese is a common 

element in the earth’s crust and an essential nutrient. In the soil, the concentrations and chemical forms 

in which manganese can occur is affected by pH, cation exchange capacity, drainage, and other factors. 

Lower pH and reducing conditions tend to favor solubility and, hence, the toxicity of manganese in surface 

waters. Again, pH in Site 12 surface water was in normal pH range. Manganese often occurs at naturally 

higher concentrations in the bottom of stratified lakes as a result of its release from bottom sediments as 

manganous ion under reducing conditions (EPA, 1985). Alternate guidelines for manganese are scarce, 

but the maximum HQ for manganese is surface soils was relatively low (1.75). For these reasons, 

manganese should be dropped from further consideration in all Site 12 media and the aquatic and 

terrestrial foodchain. 

Mercury 

Mercury was a COPC in all media and had at least one HQ greater than 1.0 in both the terrestrial and 

aquatic foodchain modeling. The maximum concentration of mercury in sediments was less than the SEL 

but was higher than the FDEP PEL, ER-M, and Environment Canada PEL (Table 4-26). The maximum 

concentration of mercury in surface soils was higher than the ORNL invertebrate and Dutch Target 

guidelines, but less than the Dutch Intervention guideline (Table 4-27). It is unlikely that all of the HQs for 

mercury in the aquatic and terrestrial foodchain modeling would drop to near or below unity if less 
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conservative assumptions were used. Mercury was elevated in surface water. Yet, the maximum 

concentration of mercury in surface water (total mercury) of 0.22 ug/L, which exceeded the Region 3 

screening level, was less than the AWQC (for dissolved mercury) of 0.77 ug/L (Federal Register, 1998). 

In addition, the amount of dissolved mercury is probably less than the total amount of mercury in surface 

water. For these reasons, mercury should be retained as a COPC in sediment, surface soil, and the 

aquatic and terrestrial foodchain. 

Nickel 

Nickel was a COPC in sediment and surface soil, and had one HQ greater than 1.0 in the aquatic 

foodchain modeling. The maximum concentration of nickel in sediment exceeded all of the alternate 

guidelines presented on Table 4-26), including the SEL, FDEP PEL, ER-M, and Environment Canada 

PEL. The maximum concentration of nickel in surface soil was less than all of the alternate guidelines 

presented on Table 4-27, including the ORNL invertebrate, Dutch Target, and Dutch Int.ervention 

guidelines. It is likely that the one HQ greater than 1.0 (HQ = 1.37) would drop to near or below unity if 

less conservative assumptions were used in the aquatic foodchain modeling. For these reasons, nickel 

should be dropped from further consideration in surface soil and the aquatic and terrestrial foodchain, and 

retained as a COPC in sediments. 

Selenium 

Selenium was a COPC in the terrestrial foodchain modeling, although it was not a surface soil COPC. It 

was not detected in any other medium at the site. Its maximum concentration in surface soil (1.1 mg/kg) 

was less than the only available alternative guideline, the ORNL invertebrate value (Table 4-27). 

Selenium can be harmful at elevated concentrations, but is an essential nutrient. For these reasons, 

selenium should be dropped from further consideration in all Site 12 media and the aquatic and terrestrial 

foodchain modeling. 

Silver 

Silver was a COPC in all media except groundwater and was a COPC in the terrestrial foodchain 

modeling. The maximum concentration of silver was less than the ER-M, but slightly exceeded the FDEP 

PEL; no Environment Canada PEL or SEL was available for silver (Table 4-26). No suitable alternate 

guidelines were available for silver in surface soil. It is unlikely that all of the HQs for silver in the 

foodchain modeling would drop to near or below unity if less conservative assumptions were used; no 

_.-.__ avian toxicity data were available for silver. Silver was elevated also in surface water relative to the 

Region 3 screening level. It does, however, appear that the Region 3 screening level of 0.1 rig/L is highly 
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conservative. No AWQC is available for silver. For these reasons, silver should be dropped from further 

consideration in sediments, but retained as a COPC in surface water, surface soil, and the aquatic and 

terrestrial foodchain modeling. 

Vanadium 

Vanadium was a COPC in sediment, surface soil, and the terrestrial and aquatic foodchain modeling. 

Vanadium is a common element found in all types of substrates (ATSDR, 1997). No suitable alternate 

guidelines were available for vanadium. It can also be found in all types of organisms due to its 

ubiquitous nature (Klaassen et al., 1986). Toxicity data for this element are scarce, but it is not generally 

considered to be toxic in the environment (Mailman, 1980). For these reasons, vanadium should be 

dropped from further consideration in all Site 12 media and the aquatic and terrestrial foodchain. 

Zinc 

Zinc was a COPC in surface soil, groundwater, ‘and the terrestrial and aquatic foodchain modeling. The 

maximum concentration of zinc in sediments (as it relates to aquatic foodchain modeling) was less than 

all of the alternate guidelines presented on Table 4-26, including the ER-M, FDEP PEL, Environment 

Canada PEL, and SEL. The maximum concentration of zinc in surface soils was higher than the ORNL 

invertebrate and Dutch Target guidelines but less than the Dutch Intervention value (Table 4-27). Zinc is 

one of the most common elements in the earth’s crust and is found naturally in all types of higher-level 

organisms. Zinc is actively accumulated in aquatic systems. However, biota appear to represent a minor 

sink for zinc compared with the sediments (ATSDR, 1989b). Zinc bioavailability and toxicity to aquatic 

organisms are highest under conditions of low pH (Eiiser, 1993). The pH of surface water at Site 12 is in 

the normal pH range. 

Zinc released into soil is likely to be strongly absorbed, reducing bioavailability. The mobility of zinc in soil 

is dependent upon the solubility of the speciated forms of the compound and on the soil properties 

(sorption potential, pH, and salinity; anaerobic). Little land-disposed zinc is in a soluble form; therefore, 

mobility is limited. Consequently, zinc is not likely to migrate into groundwater (ATSDR, 198913). For 

these reasons, zinc should be dropped from further consideration in all Site 12 media and the aquatic and 

terrestrial foodchain modeling. 
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4.7.5.1 Organics _. . . . 

PAHs 

Several PAHs were COPCs in sediments, surface soils, and both the terrestrial and aquatic foodchain 

modeling. The HQs greater than 1 .O from the terrestrial foodchain modeling were for small mammals. All 

HQs were 1.42 or less (using NOAELs), and no HQs were greater than 1.0 using LOAELs. Since these 

receptors have small home ranges it is unlikely that HQs would change using literature-based home 

ranges. However, if other less conservative intake rates, body weights, and bioavailability assumptions 

were used, the HQs would likely drop to less than 1.0. The wren and raccoon had HQs greater than 1.0 

for PAHs in the aquatic foodchain modeling. All HQs were 2.62 or less and were for NOAELs onliy. Using 

literature based home ranges and less conservative intake rates, body weights, and bioavailability 

assumptions, the HQs for these two receptors would likely drop to less than 1.0. The frog and lbass had 

HQs greater than 1 .O; only when using NOAELs. 

The maximum concentrations of all individual PAHs exceeded their ER-MS, FDEP PEiLs, and 

Environment Canada PELs, when available (Table 4-26). No SELs were available for PAHs. Guidelines 

for total PAHs in sediments are also presented on Table 4-26. The total of the maximum concentrations, 

which were all in the same sample (see Section 4.7.6) exceeded these values. No alternate guidelines 

were available for individual PAHs in surface soils, although guidelines for total PAHs were obtained 

(Table 4-27). The total of the maximum concentrations, which were all in the same sample, exceeded the 

Dutch Target value but was much less than the Dutch Intervention value. No ORNL invertebrate value 

was available. 

Despite some HQs greater than 1.0 in the foodchain modeling and screening, foodchain uptake is 

generally not considered to be a major exposure route for PAHs for aquatic organisms (ATSDR, 1990). 

PAHs have strong affinities for organic carbon in sediments and surface soils, which generally reduces 

their bioavailability. Although PAHs can accumulate in terrestrial and aquatic organisms, most vertebrate 

organisms are able to metabolize and eliminate these compounds. Vertebrates can readily metabolize 

most PAHs (ATSDR, 1990). For these reasons, PAHs should be dropped from further consideration in all 

Site 12 media and the terrestrial foodchain, and retained as COPCs in the aquatic foodchain. 

PesticideslPCBs 

Several pesticides and PCBs in sediments and surface soils were COPCs, as well as in the terrestrial and 

,Y ’ 
aquatic foodchain modeling. The HQs for PCBs greater than 1 .O in the foodchain modeling are generally 

low (2.61 or less), and would probably approach or be less than unity using less conservative parameters. 
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However, HQs for 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT are elevated for several avian species (primarily the 

wren, robin, and woodcock). HQs for 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT would likely be greater than 1.0 

using less conservative parameters. Nevertheless, the wren, robin, and woodcock are migratory species 

that would only be expected to spend a limited amount of time on the base. 

Alternative guidelines for 4,4’-DDE, 4,4’-DDT, 4,4’-DDD, and Aroclor 1254 in surface soils are presented 

on Table 4-27 (in relation to the terrestrial foodchain modeling; only Aroclor 1254 was a surface soil 

COPC). Dutch Target and Intervention values for total DDDIDDTIDDE were available. The maximum 

total for these compounds (from different samples) was an order of magnitude less than the Intervention 

value. The maximum concentration of Aroclor 1254 in surface soils exceeded the Target value (for total 

PCBs) but was less than the Intervention value. 

Alternative guidelines for pesticides and Aroclor 1260 in sediments are presented on Table 4-26. The 

maximum concentrations of pesticides were comparable to or less than their alternative guidelines, which 

include SEL, FDEP PEL, ER-M, and Environment Canada PEL. The maximum concentration of Aroclor 

1260 was less than the SEL, the only available alternate guideline for this Aroclor (Table 4-26). For these 

reasons, pesticides and Aroclor 1260 should be dropped from further consideration in all Site 12 media 

and the aquatic foodchain, but Aroclor 1260 should be retained as a COPC in the terrestrial foodchain 

modeling. 

Nitrocellulose 

Nitrocellulose was a COPC in sediments and surface soils. No guidelines were available from any 

source, including EPA’s AWQCs. Available data on macroinvertebrates, fish, and algae indicate 

nitrocellulose is not very toxic for most aquatic species. In most evaluations the EC50 and LC50 values 

were >I,000 mg/L (Ryon et al., 1986). Only for the effect on chlorophyll “A” content of Selenastrum 

capricornutum was a lower value estimated, an EC50 of 579 mg/L. Available data on mammalian toxicity 

suggest nitrocellulose is virtually nontoxic. The LD50 values were in excess of 5,000 mg/kg (Ryon et al. 

1986). Mammalian toxicity data were available for the foodchain modeling. NOAELs were in the 

thousands of mg/kg/day from available sources (Ellis et al., 1976; 1980). 

Chronic toxicity studies in mice demonstrated only physical effects (fiber impaction) in the digestive tract 

(presumably because of the small size of the mouse digestive tract)(Ryon et al., 1986). Genotoxicity and 

developmental toxicity studies did not demonstrate any other significant toxic effects. Carcinogenicity 

data generated by an epidemiology study of occupational exposure during production of nitrocellulose 

suggest some association between nitrocellulose and rectal/ digestive tract cancers. Metabolism’data in 
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rats indicate no absorption from the GI tract. However, nitrocellulose can produce adverse abiotic 

environmental effects. Because of its fibrous nature, it blankets benthic habitats (limiting available 

oxygen) and can fill in interstitial spaces used as cover for benthic organisms. This habitat alteration is 

compounded by the resistance of nitrocellulose to environmental degradation. For these reasons, 

nitrocellulose should be dropped from further consideration in surface soil and the aquatic and terrestrial 

foodchain, but retained as a COPC in sediments. 

Miscellaneous Organics 

- -. 

Bis(2-ethylhexyl)phthalate was a COPC in surface soil, and a COPC in sediments because no Region III 

sediment screening level was available. Its maximum concentration in surface soil was greater than the 

Dutch Target value but much less than the Dutch Intervention value (Table 4-27). All of the HQs from the 

foodchain modeling were less than 1.0 for this organic. Phthalates are ubiquitous in industrialized areas 

such as IHDIV-NSWC and are generally associated with low vertebrate toxicity (ATSDFI, 1997). 

Dibenzofuran was a COPC in sediments and soils, but no toxicity data were available for the foodchain 

modeling, nor were any alternate guidlelines available. This compound is generally not associated with 

ecotoxicity and its maximum concentrations in sediments (1.2 mg/kg) and surface soil (0.01 mglkg) 

appear to be qualitatively low. The organic 2-butanone was a COPC in sediments due to lack of toxicity 

data. As a VOC, it is unlikely that this compound would biaccumulate or biomagnify. It was not detected 

in any other medium at the site. For these reasons, these organics should be dropped froim further 

consideration in all Site 12 media and the aquatic and terrestrial foodchain modeling. 

4.7.5.2 Step 3A Conclusions 

Based on Step 3A of the 8-step process, the following COPCs are recommended for retention in the 

process, including risk management: 

l Surface water - lead and silver 

l Sediment - mercury, nickel, nitrocellulose, and PAHs 

l Aquatic foodchain - chromium, lead, mercury, and silver 

l Surface soil - mercury and silver 

l , Terrestrial foodchain - arsenic, chromium, lead, mercury, silver, and Aroclor 1254 

Table 4-28 presents the COPCs selected after Steps 1 and 2 of the ERA process and those retained after 

Step 3A. 
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4.7.6 Risk Management 

This section presents risk management considerations for COPCs retained for further consideration after 

Step 3A. 

4.7.6.1 Surface WaterlSedimentJAquatic Foodchain 

Lead and silver were retained as surface water COPCs after Step 3A. Silver was detected in one surface 

soil sample, which was collected west of Atkins Road, and was determined to pose minimal risks in 

sediments. It was not detected in groundwater. Silver was elevated in one surface soil sample 

(S12SSO5), but this is unlikely to be the source of the elevated detection in surface water (via runoff) 

because it was collected east of Atkins Road. Silver was an aquatic foodchain COPC retained after Step 

3A because no toxicity data were available for avian species, the bullfrog, and the largemouth bass. On 

the whole, potential risks from silver are present but do not appear to be widespread. Adequate aquatic 

toxicity data would facilitate a more complete assessment of aquatic risks at Site 12 from silver, but on 

balance it does not appear that silver should be retained as an aquatic COPC. 

The maximum concentration of lead in surface soils exceeded the Region 3 screening level, although the 

HQ was relatively low (2.47). Also, the average concentration of lead in surface water (3.4 ug/L) only 

slightly exceeded the Region 3 screening level (3.2 ug/L). Lead was determined to pose relatively low 

potential risks in sediment and surface soils. It was retained as an aquatic foodchain COPC and had 

relatively high HQs for avian species suggesting potential risks to these receptors. ‘It was generally 

elevated in groundwater samples. Thus, low to moderate potential risks appear to be present and it 

should be retained as an aquatic COPC. 

Chromium was an aquatic foodchain COPC but was determined to pose minimal risks in sediment and 

surface soil. It was not detected in surface water and, hence, its elevated HQs in the modeling are a 

result of sediment data. As presented on Table 4-29, the average concentration of chromium in 

sediments (20.89 mg/kg) was approximately two times the average concentration in base-wide 

background samples (11.6 mg/kg). It was slightly elevated in groundwater samples. For these reasons, 

potential aquatic risks are present but appear to be low. Therefore, it appears that chromium should not 

be retained as an aquatic COPC. 

Mercury was retained as a COPC in sediments and the aquatic foodchain modeling after Step 3A. It was 

determined to pose low risks in surface water. The maximum concentration of mercury in sediments (1.3 

mglkg) was higher than the average concentration in base wide background samples of 0.07 mg/kg 

(Table 4-29). However, the average concentration of 0.33 mglkg was only slightly higher than the Region 
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‘--_I 3 screening level (0.15 mg/kg) and was less than all of the alternate guidelines presented in Section 4.7.5. 

As a result, potential aquatic risks from mercury are present but appear to be low, and mercury should not 

be retained as an aquatic COPC. 

Nickel was retained as a sediment COPC after Step 3A. Its’ average concentration (33.13 mg/kg) 

exceeded the base-wide background average of 9.2 mg/kg (Table 4-29). All of the detections of nickel in 

sediments contain “J” qualifiers, indicating that the data are estimated (possibly overestimated). It was 

determined to pose low risks in all other media. The one HQ for nickel in the aquatic foodchain modeling 

was relatively low (1.37) and would likely drop to below 1.0 using less conservative parameters. 

Therefore, potential aquatic risks from nickel are present but appear to be low, and nickel should.not be 

retained as an aquatic COPC. 

Nitrocellulose was determined to pose very low toxicity in sediments but was retained as a sediment 

COPC after Step 3A due to its potential ability to cause physical alterations in benthic microhab!itat. The 

implications of this at Site 12 are unclear. Although the concentrations of this organic appear to be 

qualitatively high, no concentration exists in the literature indicative of physical effects on sediments. The 

physical nature of Site 12 sediments would also play a role in the potential adverse effects ,from this 

Due to these uncertainties nitrocellulose should be retained as a sediment COPC. organic. 

Several PAHs were retained as sediment COPCs after Step 3A. However, all of the rnaximum 

concentrations of these compounds were in one sample (S12SD06) and most had “J” qualifiers. The 

concentrations in all other samples were generally orders of magnitude lower than those in S12SiD06, and 

were generally less than the alternate guidelines presented in Section 4.7.5. This resulted in average 

concentrations much lower than the maximums (Table 4-29). Concentrations of PAHs were not elevated 

in surface soils and were not detected in surface water or groundwater, precluding the existence of a 

current source of these chemicals to sediments. Thus, there appears to be a “hot-spot” of PAH 

contamination in the area near S12SD06, which indicates the absence of widespread aquatic r~isks from 

these compounds. Though some risks are present, it does not appear that PAHs should be retained as 

aquatic COPCs. 

In summary, risk management considerations were investigated for aquatic COPCs retained after Step 

3A. Investigation of these factors indicates that potential risks from mercury, chromium, nickel a.nd PAHs 

exist in sediments and/or the aquatic foodchain but appear to be generally low. Low to moderate potential 

risks are present from lead in surface water and from lead in the aquatic foodchain. It does not appear 

‘_ that potential risks from silver in aquatic media are widespread, but without adequate aquatic toxicity data 
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the potential risks from silver cannot be fully assessed. The presence of nitrocellulose could potentially 

degrade the physical quality of sediments. 

4.7.6.2 Surface Soil/Terrestrial Foodchain 

Mercury and silver were retained as surface soil and terrestrial foodchain COPCs after Step 3A. The 

maximum concentration of mercury in surface soils (4 mg/kg) exceeds the base-wide average background 

concentration of 0.04 mg/kg, and the ranges of background from other sources (Table 4-30). The 

maximum concentration was in sample S12SSO5. The other four detections of mercury were all 0.28 

mg/kg or less, which is higher than the base-wide background concentration but comparable to the 

regional background ranges. Similarly, the maximum concentration of silver (sample S12SSO5) was two 

to three orders of magnitude higher than the other detections, which were all 1.5 mg/kg or less. Silver 

was detected in only one surface water sample and was not elevated in sediments, suggesting that silver 

is not migrating to aquatic media at the site. It appears that potential risks mercury and silver are confined 

to hot-spots in site surface soils, but the concentrations at the hot-spots are of sufficient magnitude to 

indicate that mercury and silver should be retained as terrestrial COPCs. 

Arsenic and chromium were retained as terrestrial foodchain COPCs after Step 3A. The’ average 

concentration of arsenic of 8.34 mglkg was higher than the average concentration in base-wide 

background surface soil samples of 2.18 mg/kg (Table 4-30). It was slightly higher than the range in 

background Maryland soils and within the range of concentrations in eastern U.S. soils (Table 4-30). The 

average concentration of chromium of 22.24 mg/kg was higher than the average concentration in base- 

wide background surface soil samples of 12 mg/kg (Table 4-30). It was within the ranges in background 

Maryland soils and eastern U.S. soils (Table 4-29). Arsenic and chromium were not generally elevated in 

any other medium at the site. Thus, potential risks are present but it does not appear that arsenic and 

chromium should be retained as terrestrial COPCs. 

Lead was retained as a terrestrial foodchain COPC after Step 3A. The average concentration of lead of 

39.8 mg/kg was higher than the average concentration in base-wide background surface soil samples of 

20 mg/kg (Table 4-30) but was within the ranges in background Maryland soils and eastern U.S. soils 

(Table 4-30). For these reasons, potential risks from lead in surface soils are present but do not appear to 

be of sufficient magnitude to retain lead as a terrestrial COPC. 

Aroclor 1254 was also retained as a terrestrial foodchain COPC after Step 3A. It was detected in one 

surface soil sample (sample Sl2SSO5) at 0.23 mg/kg, suggesting a hot-spot of contamination. Aroclor 

1254 was not detected in any other medium at Site 12 indicating that it is not migrating from the S12SSO5 
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area. This is consistent with its high affinity for organic carbon in soils. Potential terrestrial risk do not 

appear to be widespread but the hot-spot of Aroclor 1254 indicates that it should be retained as a surface 

soil COPC. 

In summary, risk management considerations were investigated for terrestrial COPCs-retained after Step 

3A. These considerations indicate that potential risks are present from mercury, silver, and Aroclor 1254 

but appear to be confined to hot-spots in soils. Potential risks from arsenic, chromium, and lead are 

present, but appear to be generally low. It should be noted that chemicals in soils at hazardous waste 

sites, in particular inorganics and chlorinated aromatics, are typically in poorly available forms (Sample et 

al., 1996) but in the absence of site-specific data the site-specific bioavailability of chemicals in Site 12 

surface soils is not known. More importantly, a landfill cap may be necessary for Site 12 based on State 

of Maryland landfill closure requirements. This would eliminate terrestrial exposure routes for the site, 

which would be of primary importance at the apparent hot-spots of mercury, silver, and Aroclor 1254. 

Depending on State requirements this may preclude the need for ecological preliminary remediation goals 

(PRGs) for surface soils, If not, PRGs could be calculated for post-capping conditions at the site for 

mercury, silver, and Aroclor 1254. 

4.7.7 Site 8 Biomonitoring 

4.7.7.1 Methods and Results 

Site 8, located upgradient of Site 12, was determined to have discharged mercury and lead to the stream 

that feeds the Site 12 ponds. Contaminated portions of the stream were excavated during a 1994, removal 

action. It was determined that lead and mercury could have migrated to the Site 12 ponds, whlich were 

called the ‘Site 8 ponds” during the biomonitoring (and will be in this section). Sediment sampling in the 

ponds indicated elevated concentrations of lead and mercury in sediments. As a result, Halliburton NUS 

performed ten rounds of (quarterly) biomonitoring of periphyton, benthic macroinvertebrates, and fish in 

the ponds and at two control sites from October 1992 through January 1995 (Halliburton NUS, 1995a). 

The control sites consisted of a beaver pond on Stump Neck Annex and a section of Mattawoman Creek 

near Stump Neck Annex. The Mattawoman Creek site was selected because it offered better fish habitat 

-than the beaver pond. The biomonitoring focused on mercury initially, while lead sampling and analysis 

were added in July 1994. Two additional rounds of biomonitoring of fish as part of the lead program were 

performed in August and November of 1995 (Halliburton NUS, 1995b, 1995c). 

As part of the October 1992 through January 1995 biomonitoring, benthos, periphyton, and *fish were 

collected. Fish were omitted from winter biomonitoring events due to difficulty in catching sufficient 

numbers of fish during cold weather conditions. Fish were analyzed for mercury and eventually lead 
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(starting in April 1994). Fish diversity was noted during the surveys, although systematic fish population 

surveys were not conducted due to sampling problems encountered during the initial, October 1992 

sampling. Turtles that were unintentionally drown in trap nets at Site 8 in April and October 1994 were 

retained for lead and mercury analysis of liver and muscle tissue. Peryphyton samples were analyzed for 

species diversity and abundance, as were benthos samples. In addition, water quality parameters were 

measured during each event. Dissolved oxygen, temperature, pH, conductivity, total organic carbon, and 

water hardness were measured. 

The results of the water quality analysis suggested that dissolved oxygen in the Site 8 ponds was 

sufficient in winter and spring to support a variety of aquatic life. However, it was relatively low in the fall 

(6.0) due to biological oxygen demand from decaying leaves, and was quite low in the summer as 

temperatures rose. The biomonitoring concluded that the annual temperature and dissolved oxygen 

regimes were not suitable for sensitive aquatic species (Halliburton NUS, 1995a). The pH regime in the 

Site 8 ponds appeared to be on the high side of neutral range, which would result in decreased 

bioavailability of inorganics. The other water quality parameters did not appear to have positive or 

negative effects on the Site 8 aquatic system. 

The periphyton community of the Site 8 ponds varied significantly over the four years of biomonitoring. 

Diversity and abundance fluctuated from year to year and from quarter to quarter. The biomonitoring 

concluded that these fluctuations were probably due to natural seasonal shifts in community structure by 

these organisms, which are short-lived and prolific. The benthic community in pond sediments was 

determined to be of simple structure and low diversity, but was typical of similar tidal freshwater marshes 

and ponds of the east coast. It was comprised mostly of herbivores that feed on attached algae (e.g., 

chironomids) and detritivores that feed on organic detritus (e.g., oligochaetes). There was little change in 

benthic structure from April 1993 to January 1995 (Halliburton NUS, 1995a). 

Fish species most abundant in the Site 8 ponds differed from year to year, but overall the fish species 

richness and abundance was concluded to be low (Halliburton NUS, 1995a). Mercury concentrations in 

fish samples collected in the first five quarters of biomonitoring (October 1992 through October 1993) 

were below 0.1 and I .I mg/kg, which are concentrations in fish presented by Eisler (1987) that are 

generally protective of pisivorous birds and mammals, respectively. Exceptions were in July 1993, when 

a warmouth from the Site 8 ponds and a redfin pickerel from Control Site 1 contained 0.23 and 0.21 mg/kg 

mercury, respectively. In October 1993 mosquitofish from the Site 8 ponds and two species from Control 

Site 1 (creek chub and pumpkinseed) contained mercury concentrations of 0.1 I mg/kg. In April 1994 no 

fish at Site 8 contained mercury concentrations higher than 0.09 mg/kg, although a pumpkinseed from the 

Mattawoman Creek control site contained 0.29 mg/kg. ‘In October 1994, a sample of Gambusia from the 
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Site 8 ponds contained 0.27 mg/kg of mercury, but concentrations in the three other species were much 

lower. A largemouth bass from Control Site 1 in October 1994 contained 0.29 mg/kg of mercury. The 

turtle livers from April 1994 and October 1994 had 1.3 and 0.35 mglkg of mercury, respectively, and the 

turtle muscle sample from October 1994 had 0.07 mg/kg. The biomonitoring concluded that 

concentrations of mercury in Site 8 pond fish were generally low, and that birds and mammals that feed 

on Site 8 fish and invertebrates were not at risk from mercury contamination (Halliburton NUS, 1995a). 

Again, lead was analyzed in fish from April 1994 through November 1995, and the same turtle samples 

that were analyzed for mercury were analyzed for lead. The highest concentrations of lead detected in 

Site 8 fish was in a gizzard shad (1.6 mg/kg) collected in August 1995. The highest concentration of lead 

in November 1995 was 0.7 mg/kg, also in gizzard shad. Concentrations in all other fish and turtles from 

all sampling events were less than 0.7 mg/kg, with the exception of a brown bullhead collected in 

November 1995, which had a concentration of 1.2 mg/kg. The biomonitoring concluded that 

concentrations of lead in Site 8 pond fish were generally low (Halliburton NUS, 1995a,b). 

In summary, the biomonitoring performed from October 1992 through December 1995 concluded that 

although elevated concentrations of chemicals are present in Site 8 pond sediments, mainly lead and 

mercury, the aquatic community did not appear to be impaired by contamination. Low species diversity 

and abundance in the aquatic community was more likely a result of the physical setting and natural 

surface water and sediment quality of the pond (Halliburton NUS, 1995a,b,c). The aquatic community of 

the Site 8 ponds was similar to those in similar aquatic habitats in the region. It also appeared that lead 

and mercury were not in readily available forms and were not accumulating to any appreciable degree in 

Site 8 pond biota, especially relative to reference biota. 

4.7.7.2 Biomonitoring: Assessment Endpoints 

Although the biomonitoring was not conducted as part of the ERA for Site 12, the results and conclusions 

can be related to the focus and scope of the ERA. In particular, the analyses conducted! for the 

biomontoring can be used as measurement endpoints that support several of the assessment endpoints 

originally selected for this ERA. These assessment endpoints are much the same as the original goals of 

the biomonitoring. The specific assessment (and measurement) endpoints related to the biomonitoring 

are as follows: 

. Benthic invertebrate communities (benthic diversity and abundance) 

l Aquatic invertebrate communities (periphyton diversity and abundance) 

l Fish communities (fish tissue analysis, fish diversity and abundance) 
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l Birds that feed on aquatic organisms (fish tissue analysis, literature-based concentrations of lead and 

mercury in fish associated with foodchain effects) 

l Mammals that feed on aquatic organisms (fish tissue analysis, literature-based concentrations of lead 

and mercury in fish associated with foodchain effects) 

l Reptiles (turtle tissue analysis) 

The chemical comparisons to screening levels and foodchain modeling performed as part of the 

screening-level ERA indicated potential risks to the aquatic and semi-aquatic community in the ponds. 

However, as discussed in this ERA, these comparisons were generally conservative and carry attendant 

uncertainties. The biomonitoring concluded that none of the analyses (measurement endpoints) listed 

above indicated that the aquatic and semi-aquatic community (assessment endpoints) was impaired due 

to chemical contamination. Thus, the biomonitoring can be used as an actual field verification of the 

aquatic aspects of the screening-level ERA, as well as Step 3A. 

This field verification would normally be conducted as part of the BERA. The actual performance of a 

BERA for the site would likely duplicate most, if not all, of the biomonitoring and, hence, may not be 

necessary. Nevertheless, it should be noted that the biomonitoring did not include analyses that assess 

all possible aquatic endpoints and chemicals. For example, no toxicity testing was conducted, although 

the results of the benthic diversity and abundance analyses indicate that toxicity testing is unwarranted. 

Overall it appears that the water quality and bioavailability may be the major factors elucidated by the 

biomonitoring at the Site 8 ponds. The water quality data indicate that seasonal dissolved oxygen and 

water temperature in the Site 8 ponds are not conducive to a diverse and abundant aquatic flora and 

fauna. The foodchain modeling assumed 100 percent bioavailability of surface water and sediment 

chemicals and the screening levels used in the ERA are generally based on 100 percent bioavailability. 

The biomonitoring concluded that chemicals, in particular lead and mercury in sediments, were not in 

readily bioavailable forms. Despite some limited, sporadic accumulation of lead and mercury in Site 8 

biota, the concentrations of lead and mercury in Site 8 biota were comparable to or less than 

concentrations in reference site biota. The fact that the diversity and abundance of the aquatic community 

as a whole was similar to control and regional areas unimpacted by chemicals suggests that the other 

chemicals (e.g., organics) may not ‘be bioavailable as well. Also, it appears that the presence of 

nitrocellulose may not be adversely affecting the physical quality of site sediments. The biomonitoring 

program at the site, consisting of several years of study, seems also to be sufficient and probably 

precludes the need for additional biomonitoring. 
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_. .._ 4.7.8 Site-specific Uncertainties 

Several contaminants are present at elevated concentrations in only a few samples in the northeastern 

pond, suggesting localized contamination. However, sample sizes were relatively low in this area and, 

hence, the nature and extent of contamination on a smaller scale may not be defined. 

Lack of toxicity data for nitrocellulose introduces uncertainty into the ERA. Limited sediment toxicity data 

for adverse effects to the bullfrog and largemouth bass from pesticides and PCBs may underestirnate risk 

to these receptors. Sample sizes in surface water, soil, and sediment were low, reducing confidence in 

the use of the average concentration as a representative exposure concentration. 

The maximum concentrations of several inorganics in surface soils exceeded local background 

concentrations, but did not appear to be significantly elevated relative to regional background, and were 

less than alternate guidelines in several cases. Metals at hazardous waste sites are usually in poorly 

available forms (Efroymson et al., 1997). However, the lack of site-specific bioavailability data introduces 

uncertainty into the ERA. 

Biovavailability of lead and mercury in aquatic media are known at the site, but bioavailability of other 

chemicals in the aquatic system are not fully known. 

4.8 SUMMARY, CONCLUSIONS AND RECOMMENdATlONS 

4.8.1 Site Characterization Summary 

The following items summarize the field investigations conducted at Site 12. 

1. A geophysical investigation was conducted over the field immediately south of Atkins Road and 

east of the nearby pond for the purpose of determining if landfill activity may have occurred at that 

location. The results of the survey indicate the presence of buried metal objects, leading to the 

conclusion that landfilling did occur in the area of the survey. 

2. Field work included drilling and logging six borings, each of which was completed as a 

groundwater monitoring well. Environmental samples included six groundwater samples (from 

the installed monitoring wells), five surface soil samples, six surface water samples, and six 

sediment samples. Solids samples were analyzed for a full list of TCL and TAL compounds plus 

explosives. Additionally, the sediment samples were analyzed for AVS/SEM. Aqueous samples 
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were analyzed for a full list of TCL and TAL compounds. Both filtered and unfiltered groundwater 

samples were analyzed for TAL metals. 

3. No historical samples had been collected from the site. 

4. The borings installed at the site revealed that subsurface conditions consisted of silt, sand, and 

gravel (fill) overlying refuse material (wood, plastic, cloth, concrete, and tar shingles) mixed with 

silt, sand, gravel and interspersed with void spaces. 

5. Installed monitoring wells were all in close proximity to water bodies or marshy areas. The water- 

table aquifer consisted primarily of the refuse material mixed with silt, sand, and gravel. 

Groundwater depth ranged from 1 foot bgs to 4 feet bgs. The elevation of the groundwater 

surface varied from 5.01 to 5.21 feet above mean sea level. 

4.8.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent of contamination at Site 12: 

1. With the exception of two pesticides detected at relatively low concentrations (endosulfan II and 

heptachlor epoxide at concentrations ranging from 0.001 ug/L to 0.006 ug/L) and a few metals 

detected at concentrations exceeding ambient water quality criteria (arsenic, iron, manganese, and 

mercury), analytical data for Site 12 surface water samples suggest that historic activities at Site 12 

have had minimal impact on Site 12 surface water quality. 

2. Vinyl chloride and cis-1,2-dichloroethene were detected at concentrations of 317 ug/L and 306 ug/L, 

respectively, in the groundwater sample collected from well S12WPOl. With these exceptions, 

VOCs were detected infrequently and, in general, at low concentrations in all Site 12 samples 

regardless of matrix. 

3. Several SVOCs, primarily PAHs, were detected in Site 12 surface soil samples. The same list of 

SVOCs that was detected in surface soil samples was also detected in Site 12 sediment samples. 

However, maximum concentrations of SVOCs detected in Site 12 sediment samples were generally 

from IO to 20 times greater than maximum concentrations of SVOCs detected in Site I2 surface soil 

samples. With the exception of bis(2-ethylhexyl) phthalate, the maximum concentrations of all the 

SVOCs detected in surface soil samples were associated with the surface soil sample collected from 

location S12SSO1, located south of the northern pond. The maximum concentrations of all SVOCs 
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except bis(2-ethylhexyl) phthalate detected in sediment samples were associated with the rsediment 

sample collected from location SD/SWOG, located in the northern portion of Site 12. SVCCs were 

detected infrequently and at low concentrations (ranging from 2 ug/L to 17 us/L) in Site 12 

groundwater samples. 

4. 4,4’-DDT and its degradation products were detected in most or all the Site 12 surface soil and 

sediment samples. Concentrations of these three pesticides in surface soil samples ranged from 

0.93 ug/kg to 21 ug/kg, and concentrations of these pesticides in sediment samples ranged from 

I .5 ug/kg to 53 ug/kg. A few additional pesticides were sporadically detected in Site 12 sulrface soil 

and sediment samples. In addition, Aroclor 1254 was detected in a single surface soil sample, and 

Aroclor 1260 was detected in a single sediment sample. 4,4’-DDT and its derivatives were not 

detected in any of the Site 12 groundwater samples. However, four other pesticides were detected 

(each in only a single sample) at low concentrations (ranging from 0.002 ug/L to 0.005 ug/L) in Site 

12 groundwater samples. 

5. Nitrocellulose was detected in a single Site I2 surface soil sample (46,200 ug/kg). Iiowever, 

nitrocellulose was detected in four of six Site 12 sediment samples at concentrations ranging from 

26,700 ug/kg to 471,000 ug/kg. No other explosives were detected in Site 12 surface soil or 

sediment samples. 

6. Several metals (e.g., arsenic, cadmium, mercury, and silver) were detected in surface soil, 

groundwater, and/or sediment sampling locations at concentrations exceeding basewide 

background concentrations. 

4.8.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Town Gut Landfill: 

I. The human health risk assessment for the Town Gut Landfill considered current/future maintenance 

workers and current/future full-time employees exposed to surface soil and sediment; current/future 

adolescent trespassers exposed to surface soil, surface water, sediment, and fish; future construction 

workers exposed to surface soil, groundwater, and sediment; and hypothetical future residents 

exposed to surface soil, groundwater, surface water, sediment, and fish. 
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2. Hazard indices for maintenance workers and adolescent trespassers were less than 1.0 indicating 

that there is minimal potential for adverse noncarcinogenic health effects under the conditions 

established in the exposure assessment. 

3. Hazard indices for the full-time employee and construction worker exceed 1.0 for the RME scenario, 

but the hazard indices for the effected target organs were less than 1.0, indicating that there is 

minimal potential for adverse noncarcinogenic health effects under the conditions established in the 

exposure assessment. 

4. The hazard indices for a future child resident exposed to soil and groundwater and a future adult 

resident exposed to groundwater were above the acceptable level of 1.0. Arsenic and iron were the 

main contributors to the hazard index for soil. Arsenic, iron, and manganese were the main 

contributors to the hazard index for groundwater. 

5. Incremental lifetime cancer risks for maintenance workers, full-time employees, construction workers, 

and adolescent trespassers were within or less than EPA’s target risk range of lOA to 10”. 

6. The incremental lifetime cancer risk for a lifelong resident exposed to groundwater exceeded EPA’s 

target risk range of 10d to IO”. Arsenic and vinyl chloride were the main contributors to the cancer 

risk for the lifelong adult resident. 

7. The maximum detected concentration of lead in groundwater exceeds the Federal action level of 

15 ug/L. The IEUBK Model was used to evaluate exposures to lead in soil and groundwater by 

hypothetical resident children. The IUEBK Model results indicate that adverse effects due to lead 

exposure are anticipated for children routinely consuming groundwater under a residential scenario. 

4.8.4 Ecological Risk Assessment Summary 

The following items summarize the ecological risk assessment conducted for Site 12: 

1. Some potential ecological risks are present from mercury, chromium, nickel, and PAHs in sediments. 

Potential risks are present from lead in surface water and the aquatic foodchain. 

2. The presence of nitrocellulose could potentially degrade the physical quality of Site 12 sediments. 
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,?a.. 3. Potential ecological risks are present from hot-spots of mercury, silver, and Aroclor 1254 in Site 12 

surface soils. To a lesser degree, some potential risks from arsenic, chromium, and lead are also 

present in surface soils. 

4. Extensive biomonitoring in the ponds was conducted as part of Site 8 investigations. The 

biomonitoring concluded that the generally low diversity and abundance of aquatic biota in the Site 12 

ponds was due to naturally poor physic-chemical conditions and probably not a result of chemical 

contamination. The biomonitoring also indicated that lead and mercury were not in readily available 

forms. The absence of apparent adverse effects from chemicals in the ponds suggests that organics 

also may not be eliciting toxicity. 

4.8.5 Recommendations 

l Conditioned on continuation of the site’s current use, the potential risks to human health do not 

warrant additional action at this time. The minimal potential risks present under the current land use 

are within the range of acceptable values. The need for future action should be reconsidered if plans 

evolve for modifying the land use (e.g., to a residential land use). 

/. s.... 

l Analytical data from environmental media indicate that the possibility for ecological risk exists at Site 

12. However, previous biomonitoring investigations conducted in the pond adjacent to Site 12 in 

connection with the upgradient Site 8 (Nitroglycerine Plant Office) concluded that contaminants in the 

ponds were apparently not in a bioavailable form, and are not adversely impacting aquatic 

communities. Therefore, additional ecological study in connection with Site 12, is not recommended. 

l An action such as the placement of a cap may be necessary at Site 12 to mitigate the sunface soil 

ecological exposure routes and the transport of surface soil chemicals to the ponds in runoff. If 

ecological PRGs for surface soils are necessary in the closure process, they should be calculated for 

mercury, silver, and Aroclor 1254. 

l Given the site’s past use as a landfill, it is recommended that a feasibility study be prepared to 

examine options for closing the landfill in response to COMAR 26.04.07. 
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TABLE 4-1 

SAMPLING PROGRAM SUMMARY - OCTOBER 1997 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Analysis 
Sample Sample ID TCL TCL TCL Nitroglycerin(*) TAL Metals 
Media Number VOCs”) SVOCS~‘) Pesticides/ Explosives(*) Nitrocellulose”’ and TOC TPH AVSISEM”’ 

PCBs”’ Nitroguanidine”) Cyanidet4) 

SurfaceSoil s12ss0010001 . . . . . . . 

s12ss0020001 . . . . . l . 

S12SSOO30001 . . . . . . . 

S12SSOO40001 . . . . . . . 

s12ss0050001 . . . . . . . 

Sediment S12SD0010001 . . . . . . L 0 . . 

S12SD0020001 . . . . . . . . . 

S12SD0030001 . . . . . . . . . 

S12SD0040001 . . . . . . . . . 

S12SD0050001 . . . . . . . . . 

S12SD0060001 . . . . . . . . . 

Groundwater S12WPOOlFOOl l (6) 

s12wPoo1uool . . . l 

S12WPOO2FOOl l (6) 

s12WPoo2uoo1 . . . . 

S12WPOO3FOOl l (6) 

S12WPOO3UOOl l . . . 

S12WPOO4FOOl l (6) 

S12WPOO4UOOl . . . . 

S12GW005FOOl .(‘3) 

S12GW005UOOl . . . . 

S12GW006FOOl l (6) 

S12GW006UOOl l . . . 



TABLE 4-l 

SAMPLING PROGRAM SUMMARY - OCTOBER 1997 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

Analysis 

. I 

. I 

. 

. 

I . 

I l 

I ’ 

I l 

1 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW OLM03.1 
2 Analytical Method: SW846 Method 8330 
3 Analytical Method: USATHAMA 
4 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW ILM04.0 
5 Analytical Method: EPA Draft Analytical Method for Determination of Acid Volatile Sulfide in Sediment 
6 Analysis did not include cyanide 

.TOC / TPH 1 AVSISEM”’ 



TABLE 4-2 

SITE 12 MONITORING WELL GROUNDWATER LEVEL SUMMARY 
SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Well Name 

12WPOl 

12WPO2 

12WPO3 

12WPO4 

12WPO5 

12WPO6 

Elevation of Depth to ’ Groundwater 
Measuring Point Groundwater Elevation 
(ft above MSL) m (ft above MSL) 

8.41 3.37 5.04 

8.63 3.62 5.01 

8.37 3.32 5.05 

8.12 3.09 5.03 

12.11 7.09 5.02 

8.05 2.84 5.21 



TABLE 4-3 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS -OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s12ss0010001 s12ss0020001 S12SS0030001 S12SS0040001 S12SS0050001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 0.0 - 0.5 0.0 - 0.5 
SAMPLE DATE: 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 
LOCATION: s12ss01 s12sso2 Sl2SSO3 Sl2SSO4 s12sso5 
FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

ACENAPHTHENE 92 J 480 UJ 540 UJ 560 UJ 600 UJ 

ANTHRACENE 230 J 480 UJ 540 UJ 560 UJ 600 UJ 

BENZO(A)ANTHRACENE 1200 J 480 UJ 540 UJ 320 J 140 J 

BENZO(A)PYRENE 1100 J 480 UJ 70 J 340 J 150 J 

BENZO(B)FLUORANTHENE 1500 J 66 J 120 J 440 J 340 J 

BENZO(G,H,I)PERYLENE 740 J 480 UJ 540 UJ 190 J 120 J . 

BENZO(K)FLUORANTHENE 700 J 480 UJ 540 UJ 170 J 600 UJ 

BlS(2-ETHYLHEXYL)PHTHAlATE 57 J 480 UJ 540 UJ 560 UJ 130 J 

CARBAZOLE 150 J 480 UJ 540 UJ 560 UJ 600 UJ . 

CHRYSENE 1100 J 480 UJ 64 J 310 J 170 J 

DlBENZO(A,H)ANTHRACENE 210 J 480 UJ 540 UJ 91 J 600 UJ 

DIBENZOFURAN 70 J 480 UJ 540 UJ 560 UJ 600 UJ 

FLUORANTHENE 1700 J 66 J 86 J 480 J 240 J 

FLUORENE 130 J 480 UJ 540 UJ 560 UJ 600 UJ 

INDENO(l,P,J-CD)PYRENE 730 J 480 UJ 540 UJ 210 J 130 J 

PHENANTHRENE 1300 J 480 UJ 540 UJ 270 J 110 J 

PYRENE 2200 J 64 J 110 J 650 J 220 J 

PESTICIDES/PC& &g/kg) 

4,4’-DDD 5.2 J 0.93 J 1.5 J 5.3 J 6 UJ 

4,4’-DDE 6.2 J 1.3 J 25 6J 21 J 

4,4’-DDT 17 J 2J 2.1 J 5.9 J 7.6 J 

ALPHA-CHLORDANE 2.6 UJ 2.4 UJ 2.7 UJ 1.9 J 36 J 
ARfWl AR-47F.A ,**,Y”*YI. .h”. 53 UJ 4% UJ 54 UJ 56 UJ 230 J 

DIELDRIN 5.3 UJ 4.8 UJ 1.1 J 5.6 UJ 6 UJ 

GAMMA-CHLORDANE 2.6 UJ 2.4 UJ 2.7 UJ 0.94 J 23 J 

HEPTACHLOR EPOXIDE 2.6 UJ 2.4 UJ 2.7 UJ 0.91 J 4.4 J 



TABLE 4-3 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 -TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s12ss0010001 s12ss0020001 S12SS0030001 S12SSOO4OOOi S12SS0050001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 0.0 - 0.5 
SAMPLE DATE: 1 o/20/97 1 o/20/97 10/20/97 1 o/20/97 1 o/20/97 
LOCATION: s12ss01 s12sso2 S12SSO3 S12SSO4 s12sso5 
FIELD DUPLICATE OF: 

ENERGETICS (pglkg) 

NITROCELLULOSE 14900 u 13800 U 17300 u 17200 U 48200 
1 

METALS (mglkg) 

GENERAL CHEMISTRY 

P-H 5.74 5.4 5.65 4.89 6.27 
I 



TABLE 4-4 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12WPOO1FOO1 s12wPoo1uoo1 S12WPOO2FOO1 S12DUP006-F s12wPoo2uoo1 S12DUP006 

SAMPLE DATE: 10114l97 10114/97 10114/97 10/14/97 1 o/14/97 10/14/97 

LOCATION: S12WPOI S12WPOl S12WPO2 s 12WPO2 S12WPO2 S12WPO2 

FILTERING: Filtered Unfiltered Filtered Filtered Unfiltered Unfiltered 

FIELD DUPLICATE OF: S12WPOO2FOO1 s12wPoo2uoo1 

VOLATILES (pg/L) 

CHLOROETHANE 1 u 1 u 1 u 

CIS-I ,2-DICHLOROETHENE 306 1 u 1 u 

TRANS-1 ,P-DICHLOROETHENE 2 1 u 1 u 

TRICHLOROETHENE 12 1 u IU 

VINYL CHLORIDE 317 1 u 1 u 

SEMIVOLATILES (pg/L) 

4-METHYLPHENOL 5u 5u 5u 

ACENAPHTHENE 5u 1 J 1 J 

BlS(2-ETHYLHEXYL)PHTHALATE 5u 5u 5U 

.FLUORENE 5u 5u 5u 

N-NITROSODIPHENYLAMINE 5U 5u 5u 

NAPHTHALENE 25 5u 5U 

PESTlClDESlPCBs &g/L) 

ALPHA-CHLORDANE 0.011 u 0.01 u 0.01 u 

DIELDRIN 0.022 u 0.02 u 0.02 u 

GAMMA-CHLORDANE 0.011 u 0.01 u 0.01 u 

HEPTACHLOR EPOXIDE 0.011 u 0.01 u 0.01 u 

METALS (PgIL) 

ALUMINUM 53.0 B 649 K 47.6 B 44.5 B 4920 K 4210 K 

ARSENIC 3.3 u 3.3 u 3.3 u 3.3 u 4.8 6.1 

BARIUM 127 133 94.2 94.6 119 114 

CADMIUM 0.39 B 2.2 B 0.3 u 0.3 u 4.5 K 4.2 K 

CALCIUM 46400 46400 41100 41800 42600 42200 

CHROMIUM 0.92 K 2.4 K 0.5 u 0.5 u 8.2 K 7.3 K 

COBALT 1.9 B 2.0 B 1.2 B 1.7 B 3.5 B 3.3 B 

COPPER 14.1 K 16.6 K 11.7 K 9.5 B 27.5 K 31.6 K 



TABLE 44 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 
METALS (pg/L) 

S12WPOO1FOO1 s12wPoo1uoo1 
10/14/97 ~ 10/14/97 

S12WPOl s12wPo1 

Filtered Unfiltered 

S12WPOO2FOO1 
10114/97 

S12WPO2 

Filtered 

S12DUP006-F 
10114l97 

S12WPO2 

Filtered 

S12WPOO2FOO1 

s12wPoo2uoo1 
10/14197 

S12WPO2 

Unfiltered 

IRON 43706 

LEAD 1.3 K 

MAGNESIUM 7450 K 

MANGANESE 674 

MERCURY 0.1 u 

NICKEL 10.4 K 

POTASSIUM 3340 K 

SODIUM 57000 

VANADIUM 1.1 u 

ZINC 59.6 

S12DUP006 
10114l97 

S12WPO2 

Unfiltered 

s12wPoo2uoo1 

/ , 



TABLE 4-4 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Si2WPOO3UOOl 
10/14/97 

S12WPO3 

Unfiltered 

S12WPOO4FOOl 
10/14/97 

S12WPO4 

Filtered 

CHLOROETHANE 1 u 1 u 

CIS-1,2-DICHLOROETHENE 1 u 1 u 

Tf?ANS-1,2-DICHLOROETHENE IU 1 u 

TRICHLOROETHENE 1 u 1 u 

VINYL CHLORIDE 1 u 1 u 

SEMIVOIATILES (pg/L) 

4-METHYLPHENOL 6U 5u 

ACENAPHTHENE 6U 5u 

BlS(2-ETHYLHEXYL)PHTHALATE 6U 5u 

FLUORENE 6U 5u 

N-NITROSODIPHENYIAMINE 17 5u 

NAPHTHALENE 6U ~ 5u 

PESTlClDESlPCBs (yg/L) 

ALPHA-CHLORDANE 0.011 u 0.01 u 

DIELDRIN 0.022 u 0.02 u 

GAMMA-CHLORDANE 0.011 u 0.01 u 

HEPTACHLOR EPOXIDE 0.011 u 0.01 u 

METALS (PglL) 

ALUMINUM 37.5 B 135 B 78.4 B 148 B 44.2 B 58.9 B 

ARSENIC 3.8 3.3 31.3 30.0 34.2 K 34.2 K 

BARIUM 595 249 606 248 346 J 487 J 

CADMIUM 0.48 B 1.8 B 0.4 B 0.3 u 0.61 B 0.76 B 

.CALCIUM 69200 69500 180000 176000 116000 124000 

CHROMIUM 0.5 u 0.5 u 2.5 K 2.4 K 0.71 B 0.79 B 

’ ’ COBALT 0.73 B 0.82 B 2.8 B 3.0 B l.OB 0.64 B 

COPPER 10.2 B 10.8 K 9.1 B 11.0 K 3.7 B 3.9 B 



TABLE 4-4 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: Sl2WPOO3FOO1 Si2WPOO3UOOl S12WPOO4FOOl S12WPOO4UOOl S12GW005FOOl S12DUPOlt-F 
SAMPLE DATE: 10/14/97 10114l97 10114/97 10114/97 10124/97 10124/97 
LOCATION: S12WPO3 S 12WPO3 S12WPO4 S12WPO4 s 12WPO5 S12WPO5 
FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Filtered 
FIELD DUPLICATE OF: S12GW005F001 

METALS #g/L) 

IRON 78200 83700 81700 81700 63500 67800 

LEAD 1.0 u 2.9 K 1.0 u 1.6 K 1.1 B 1.4 B 

MAGNESIUM 14800 14700 28100 27200 23100 24600 

MANGANESE 708 722 2210 2190 1280 J 1370 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 3.0 B 4.2 B ‘5.9 B 5.8 B 2.2 B 1.6 B 

POTASSIUM 6270 K 6290 K 6070 K 5720 K 10600 10900 

SODIUM 55300 44900 54900 40300 58000 62000 

VANADIUM 1.1 u 1.1 u 2.6 L 2.8 L 1.0 UL 1.0 UL 

ZINC 250 189 153 8.8 B 37.0 K 81.8 
d 



TABLE 4-4 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12GW005U001 s12DuPo11 S12GW006F001 Sl2GW006U001 
SAMPLE DATE: 10124197 10124/97 10124197 10124197 II II 

LOCATION: Sl2WPO5 S12WPO5 S12WPO6 S12WPO6 

FILTERING: Unfiltered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: S12GW005UOOl 

VOLATILES (VglL) 
CHLOROETHANE 1 1 1 u 

CIS-1,2-DICHLOROETHENE 1 u 1 u 1 u 

TRANS-1.2-DICHLOROETHENE 1 u 1 u 1 u 

TRICHLOROETHENE 1 u 1 u 1 u 

VINYL CHLORIDE 1 u 1 u 1 u 

SEMIVOIATILES (Hg/L) 

4-METHYLPHENOL 5u 5u 2J 

ACENAPHTHENE 4J 45 7u 

BlS(2-ETHYLHEXYL)PHTHAlATE 5u 2J 7u 

FLUORENE 2J 2J 7u 

N-NITROSODIPHENYLAMINE 5U 5u 7u 

NAPHTHALENE 5u 5u 7u 

’ PESTICIDESIPCBs @g/L) 
ALPHA-CHLORDANE 0.004 J 0.003 J 0.013 u 

DIELDRIN 0.005 J 0.003 J 0.026 U 

GAMMA-CHLORDANE 0.002 J 0.011 u 0.013 u 

HEPTACHLOR EPOXIDE 0.01 u 0.011 u 0.003 J 

., 

.,. 
. 

..- . 
ALUMINUM 726 3860 57.1 B 4620 

ARSENIC 32.6 K 32.8 K 24.6 K 30.2 K 

BARIUM 244 J 246 J 535 J 356 J 

CADMIUM 0.95 B 1.1 B 0.42 B 0.89 B 

CALCIUM 118000 114000 184000 193000 

CHROMIUM 1.7B 4.8 K 1.1 B 8.1 K . . . . 

COBALT 1.0 B 1.8 B 10.0 B 14.4 

COPPER 4.7 B 7.2 B 3.0 B 8.4 B 



TABLE 4-4 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12GW005U001 S12DUPOll S12GW006FOOl S12GW006U001 
SAMPLE DATE: 10/24/97 10/24/97 10124197 10/24/97 II II 

LOCATION: S12WPO5 S12WPO5 S12WPCI6 S12WPO6 

FILTERING: Unfiltered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: S12GW005U001 

METALS (pg/L) 

IRON 65300 66400 56900 69000 

LEAD 5.6 B 5.5 B 1.3 B 17.3 K 

MAGNESIUM 23400 23000 31000 33100 

MANGANESE 1300 J 1270 J 4240 J 4470 J 

‘MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 3.2 B 4.7 B 15.4 21.8 

POTASSIUM 10700 10800 13800 15200 

SODIUM 54200 53000 40300 35900 

VANADIUM 1.4 B 6.1 B 1.0 UL 11.7 6 

ZINC 14.2 B 21.9 K 95.1 46.6 K 



: I : 1 - ; ; - : , - I : : - : ; - 5 5 2 

, , i I , I ? t l ? 7 2 



TABLE 4-5 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12DUPOOl 
SAMPLE DATE: 10/14/97 II II II I I II 

LOCATION: S12SDISWO6 

FIELD DUPLICATE OF: S12SW0060001 

VOLATILES (pgIL) 

ACETONE 5 UR 
I 

SEMIVOLATILES &g/L) 

DI-N-BUTYL PHTHALATE 12 B 
I I 

PESTlClDESIPCBs @g/L) 

ENDOSULFAN II 0.003 J 

HEPTACHLOR EPOXIDE 0.005 J 

METALS @g/L) 

ALUMINUM 178 K 

ANTIMONY 2.6 UR 

ARSENIC 6.0 J 

BARIUM 55.0 L 

CALCIUM 15700 

COPPER 5.9 

IRON 864 L 

LEAD 7.9 L 

MAGNESIUM 8660 K 

MANGANESE 140 

MERCURY 0.12 

NICKEL 1.8 K 

POTASSIUM 4400 

SILVER 0.8 UL 

SODIUM 55000 

VANADIUM 2.1 L 

ZINC 9.5 K 



TABLE 4-6 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12SD0010001 s12s00020001 S12SD0030001 S12SD0040001 S12DUP007 S12SD0050001 

SAMPLE DATE: 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 

LOCATION: S12SDISWOl S12SDISW02 S12SDISW03 S12SDISWO4 S12SDISW04 SIZSDISWOS 

FIELD DUPLICATE OF: Sl2SD0040001 

VOLATILES @g/kg) 

2-BUTANONE 17 u 17 u 14 u 
I 

33 
I 

17 J 15 J 
I 

SEMIVOLATILES &g/kg) 

ACENAPHTHENE 560 UJ 570 UJ 480 UJ 550 UJ 100 J 610 UJ 

ANTHRACENE 560’ UJ 570 UJ 480 UJ 550 UJ 380 J 610 UJ 

. BENZO(A)ANTHRACENE 72 J 390 J 120 J 120 J 1800 J 94 J 

BENZO(A)PYRENE 72J 410 J 160 J 130 J 1300 J 120 J 

BENZO(B)FLUORANTHENE 140 J 510 J 230 J 190 J 2000 J 330 J 

BENZO(G,H,I)PERYLENE 560 UJ 300 J 170 J 85 J 760 J 64 J 

BENZO(K)FLUORANTHENE 560 UJ 240 J 100 J 57 J 490 J 610 UJ 

BlS(2-ETHYLHEXYL)PHTHALATE 560 UJ 570 UJ 480 UJ 550 UJ 560 UJ 110 J 

CARBAZOLE 560 UJ 570 UJ 480 UJ 550 UJ 130 J 610 UJ 

CHRYSENE 84 J 420 J 150 J 140 J 1600 J 210 J 

DlBENZO(A,H)ANTHRACENE 560 UJ 97 J 480 UJ 550 UJ 220 J 610 UJ 

DIBENZOFURAN 560 UJ 570 UJ 480 UJ 550 UJ 89 J 610 UJ 

FLUORANTHENE 150 J 550 J 190 J 200 J 2300 J 310 J 

FLUORENE 560 UJ 570 UJ 480 UJ 550 UJ 110 J 610 UJ 

INDENO(1.2,3-CD)PYRENE 560 UJ 230 J 120 J 99 J 700 J 84 J 

PHENANTHRENE 84 J 240 J 73 J 100 J 1600 J 110 J 

PYRENE 110 J 700 J 230 J 220 J 3200 J 250 J 

* PESTlClDESlPCBs (pglkg) 

4,4’-DDD 3.9 J 14 J 4.8 UJ 4.3 J 4.6 J 7.1 J 

4$-DDE 4J 5.7 UJ 5.3 J 5J 5.4 J 13 J 

4,4’-DDT 2.4 J 8.7 J 4.8 UJ 5.7 J 8.1 J 1.5 J 

.ALPHA-CHLORDANE 2.8 UJ 2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 2.5 J 

AROCLOR-1260 55 UJ 57 UJ 100 J 55 UJ 57 UJ 60 UJ 

DIELDRIN 5.5 UJ 5.7 UJ 2.4 J.. 5.5 UJ 5.7 UJ 6 UJ 

ENDOSULFAN II 5.5 UJ 5.7 UJ 4.8 UJ 3.2 J 5.7 UJ 6 UJ 



TABLE 4-6 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s12s00010001 S12SD0020001 S12SD0030001 S12SD0040001 Sl2DUP007 Sl2SD0050001 
SAMPLE DATE: 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 1 o/20/97 
LOCATION: SlZSDlSWOl Sl2SDISWO2 SlZSD/SWO3 SlZSDISW04 Sl2SDLSW04 SlZSDISWO5 
FIELD DUPLICATE OF: Sl2SDOO4OOOl 

PESTlClDESlPCBs (pglkg) 

GAMMA-CHLORDANE 2.8 UJ 
I 

2.9 UJ 2.4 UJ 2.7 UJ 2.8 UJ 1.8 J 
I 

ENERGETICS @g/kg) 

NITROCELLULOSE 471000 27500 9490 u 26700 16500 U 14200 U 
1 

METALS (mglkg) 

ALUMINUM 7930 J 8530 J 7640 J 8350 J 7970 J 10000 J 

ANTIMONY 0.85 UR 0.87 UR 0.72 UR 0.86 UR 0.88 UR 0.91 UR 

ARSENIC 8.0 K 8.7 7.1 5.1 6.8 5.3 

BARIUM 38.7 46.1 41.4 47.1 50.6 53.5 

BERYLLIUM 0.12 B 0.14 0.2 0.16 B 0.24 0.12 B 

CADMIUM 2.9 K 0.81 K 0.56 0.34 B 0.39 B 0.21 B 

CALCIUM 1690 K 1620 1160 K 2070 2620 1220 K 

CHROMIUM 35.6 J 18.9 J 12.9 J 21.6 J 1’9.3 J 17.7 J 

COBALT 8.7 5.5 4.7 5.5 7.8 4.0 

COPPER 34.1 14.3 10.5 13.6 23.5 62.0 

IRON 33800 32900 14200 16900 18300 14900 

LEAD 34.0 J 33.3 J 28.1 J * 52.2 J 58.3 J 39.6 J 

MAGNESIUM 6900 J 616 J 663 J 2500 J 7480 J 745 J 

MANGANESE 252 J 268 J 88.7 J 243 J 149 J 94.9 J 

MERCURY 0.12 0.2 0.09 0.1 0.12 0.16 

NICKEL 97.2 J 11.7 J 13.2 J 28.4 J 87.5 J 7.4 J 

POTASSIUM 547 J 439 J 428 J 487 J 400 J 433 J 

SILVER 0.33 0.27 U 0.23 0.26 U 0.27 U 1.9 

VANADIUM 24.5 29.7 148 29.6 30.8 25.7 

ZINC 76.7 94.1 76.4 65.8 69.9 86.5 

AVSlSlMULTANEOUSLY EXTRACTED METALS (mglkg) 

ACID VOLATILE SULFIDE 2.74 1.73 0.5 u 1.84 0.84 0.82 

CADMIUM(SEM) 2.9 J 0.71 J 0.63 J 0.22 J 0.34 J 0.73 u 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

TABLE 4-6 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S12SD0010001 S12SD0020001 S12SD0030001 S12SD0040001 S12DUP007 
1 o/20/97 10120/97 1 o/20/97 1 o/20/97 1 o/20/97 

SlZSD/SWOl Sl ZSD/SWOZ SlZSD/SW03 S12SDISW04 SlZSD/SW04 

S12SD0040001 

S12SD0050001 
10120/97 

SlZSDISW05 1 
AVS,SIM.‘. --_.- -..-. . . -.*--- ^--^ : ----. - , * ,. . 

l--EGiG 
ULlANtCJUSLY tA I KAG I tlJ Mt IALS (fIlg/Kg] 

--. -. :(SEM) 19.7 11.6 7.3 6.0 22.3 78.5 

LEADfSEMl I 28.8 I 22.1 I 31.1 I 37.5 I 52.2 I 38.6 
I I 

NICKEL(SEM) 19.9 5.5 5.1 B 6.4 7.9 B 2.5 

ZINC(SEM) 31.7 60.1 10.5 19.6 29.1 23.9 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON I 19700 20600 10600 11900 18000 3670 I 
GENERAL CHEMISTRY 

1 PH 6.45 6.36 I 6.37 6 6.22 6.72 I 



TABLE 4-6 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: SlZSDISW06 

FIELD DUPLICATE OF: 

VOLATILES (pg/kg) 

P-BUTANONE 35 

SEMIVOLATILES (pglkg) 

ACENAPHTHENE 2iOO J 

ANTHRACENE 4300 J 

BENZO(A)ANTHRACENE 14000 J 

.BENZO(A)PYRENE 12000 J 

BENZO(B)FLUORANTHENE 19000 J 

BENZO(G,H,I)PERYLENE 7600 J 

BEbiZO(K)FLUORANTHENE 5800 J 

BlS(Z-ETHYLHEXYL)PHTHALATE 5800 UJ 

CARBAZOLE 2100 J 

CHRYSENE 14000 J 

DIBENZO(A,H)ANTHRACENE 2300 J 

DIBENZOFURAN 1200 J 

FLUORANTHENE 22000 J 

FLUORENE 1900 J 

INDENO(1,2.3-CD)PYRENE 6900 J 

PHENANTHRENE 17000 J 

PYRENE 24000 J 

PESTlClDESlPCBs &g/kg) 

4,4’-DDD 33 J 

4,4’-DDE 41 J 

4,4’-DDT 53 J 

ALPHA-CHLORDANE 2.9 UJ 

AROCLOR-I 260 59 UJ 

DIELDRIN 5.9 UJ 

ENDOSULFAN II T--~ 5.9 UJ 1 I I I 



TABLE 4-6 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: SIPSDISWOG 

FIELD DUPLICATE OF: 
I 

PESTICIDE- .- -- .- iS/PCBS (pglkg) 

1 CAMMA-r.i 

I I I 8 I 

’ -, .,.,..a. . ,.iLORDANE 
2.9 UJ 

1 
ENERGETICS (pglkg) 

NITROCELLULOSE 40200 
I I 

METALS (mglkg) 

ALUMINUM 6740 J 

ANTIMONY 2.5 L 

ARSENIC 19.7 

BARIUM 65.6 

BERYLLIUM 0.1 

CADMIUM 4.0 

CALCIUM 2360 

CHROMIUM 19.8 J x 
COBALT 5.1 

COPPER 27.2 

IRON 16500 

LEAD 131 J 

MAGNESIUM 627 J 

MANGANESE 271 J 

MERCURY 1.3 

NICKEL 11.3 J 

POTASSIUM 393 J 

SILVER 1.1 

VANADIUM 25.4 

ZINC 123 

f+yoCl~l II T4NFf-M ICI V FYTRAcTFll flETP.Ls @y$q) Y,” ,.I”_ . ..)I. -w-s-. m... .- .-. -- 
I 

ACID VOLATILE SULFIDE 0.71 

CADMIUM(SEM) 4.9 J 



TABLE 4-6 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 12 - TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S12SD0060001 
SAMPLE DATE: 1 o/20/97 

LOCATION: S 12SDISW06 

FIELD DUPLICATE OF: 

AVSlSlMULTANEOUSLY EXTRACTED METALS (mglkg) 

’ COPPER(SEM) 20.5 

LEAD(SEM) 132 

NICKEL(SEM) 5.3 B 

ZINC(SEM) 72.6 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON 37600 
I 1 

GENERAL CHEMISTRY 

PH 6.75 I I I I I 



TABLE 1-7 

SELECTION OF CHEWCALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 12. TOW GVT LANDFILL-SURFACE SML 

IHDIWNSWC. INDIAN HEAD, MARYLAND 

” 
72.04d .A’-DDD us 0.93 J 5.3 .I ugtkgl s,2ssoMooo, 3.2 1 s xom 2700 c N4 ND 1 Ya No SSL 
n-OS-s W-DDE 95 1.3 J 21 J “gilcg~ s,2swsooo, 7.3 I - ,7ooa 1900 c NA ,o 1 Ya NO SSL 
So-2%) 4.6.DDT Of3 2 J I1 J ulylcg s,2ssao,ooo, 6.9 1 - 17ow ,900 c NA 9.4 1 Y” No SSL 
5,037,9 Afph lCNWdl”C 26 1.9 J 3s J “gag s,2s.soosoorl, 19.0 I 2.4 -2.7 woaI(11, tsw(11) c NA ND I -Yea NO BSL 
,,097-s9-1 #Pack4-1254 l/5 230 .I 230 I J “g&g s,2ss005oca, 230.0 I 48-56 2300(10, 320(10, c 1 N.4 ND I Yes NO BSL 
6047-l DiddIn t/5 1.1 J I.1 1 .I “#kg s,2ssM)mt ,., 1 4.0-s 360 40 Cl loo0 ND I Y” NO SSL 
5103.7C2 GsmmaChlndanc us 094 J 23 1 J “g&g s12ssooMoo1 12.0 1 2.1-2.7 lemo(fl)l 1000(11, c 1 NA ND I Ya NO SSL 
1024.57.3 HeptlcMa Epo Xl& 2n 0.91 J 4.1 1 J “gag s12.ss005ow, 2.7 1 2.4-2.7 630 1 70 Cl Moo ND I Yea No SSL 

1 l/s 1 46200 46200 I ~u~g~Sl2sSwMool1 4S204.0 il3SW-173OOi NA 1 It.4 1 N 1 NA 1 ND I Ya I No I NTX 1 

4 - U.S. EPA SoiiScreening Guidance: Techninl Backs&d Dacummt. Geneiic soil Screenhg Levels. Ma; 1996. 



TABLE43 

SELECTION OF CHEWCALS OF POTENTlAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
S1TE 12. TOW GUT UNDFlLL . SURFACE SIHL 

lHOI”,,SW, INMAN HEAD. MARYLAND 



TABLE 4-8 

CHEMICAL CONCENTRATIONS IN SOILS VERSUS GROUNDWATER PROTECTION SOIL SCREENING LEVELS 

SITE 12 -TOWN GUT LANDFILL -SOILS 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

,.“I,.“~. 
I 

Semivolatile Omanics 

F 

Chemical Detection Minimum Minimum Maximum Maximum Units Location **rae.ra r‘ I o.n.xam et21 Trend*, 
e.an,.anr” HI nntPrtP.l n,,o,ifh, natm-earl rl,,.--- -1 ..-..1-..- 

.-...z.a’?I.z “I ,\“‘~W “S YYL . .I..“.“. 

. *.ay”v’.“, ,., I”.““_” ~““11.1”. _“.““._” ,““ll,,W 0, III~XIlll”W Positive Non- to Groundwater 

Concentration (2) Concentration (2) Concentration Detections (1) Detections DAF 20 (3) 

Acenephthene 

Anmracane 
b3n2o(a)anrnrat72ne 
n_- __I_ \-__--_ 

II5 92 J 92 J uglkg s12ssOO1 

II5 230 J 230 J uglkg s1.----- 

315 140 J 1200 J ugncg Sl, 
A/8 70 .I 11w _I t-m-- 

llZQ-oO-0 I !il5 I 84 2200 

a “.m”“.““V 

72-54-8 14.4’~DDD I 415 I 0.93 1 J 1 5.3 
-” a-.? L Ia 40 mm,- 515 1.3 1 J 1 21 , J IUgIWJCg Sl 

-,* I I * I a.9 i 
IL-JO-J 

80-29-3 

5103719 

llOQ7-8Q-1 

80-57-I 
Ti,ll27k, 

m-- 
Energ 

IZGW 

4.4‘“UE 

4.4’-DDT 

Alpha-Chlordane 

Arc-- I^-* mar-IL34 

Die ?Idrin 
1m- guamma-Chlordane 

jtieptachlor Epoxide 

013 L I, J uglkg Sl 
2l5 1.9 ; 38 J ugkg Sl 
II5 230 J 230 J uglkg Sl 

II5 1.1 J 1.1 J ugllcg Sl 
26 0.94 J 23 J uglkg Sli 
2l5 0.91 J 4.4 J ug/kg s12ss0080001 2.7 1 2.4-2.7 1 700 

&lCS 

__ lNitmcellulose I II5 I 48200 I I 48200 I 1 uglllg 1 s12ss0050001 I 48200.0 1 15800-17300 1 NA 

2SS0030001 13020.0 NA 
2ss00!xOO1 8.3 29 
2ss005ooo1 77.8 1800 
2ss0050001 0.4 0.08 _ 0.18 83 
---MlOOOl 1.8 0.35 8 
!ss0040001 2298.0 NA 

!ss0050001 22.2 38 (8) 
nmt I 73 NA 

‘439-89-8 

. ‘y$Lg:-: 

~995-4 
 ̂ ^̂  . 

744~W-l 

7782-49-2 

IroIl 

Lead 

Magnesium 
.._--_-___ 

j~o~asskim 

Selenium 

_--. .- 3001 37.1 NA 
!ssOO3wol 0.3 0.28 - 0.4 40 

!ss0080001 22180.0 
n. oc.2nl\r-. “90 (7) 

515 20800 23000 mglkgl Sli 
W 11.3 J 87.8 J m 

5l5 780 J 1540 J m 
515 158 J 577 J mgmg Sli 
515 0.1 4 mgkg Sli 
515 7.2 J 13.3 J mgfkg Sli 
515 728 J 1540 J mg/kg S12SS0030001 
515 0.8 1.1 K mglkg S12SS0040001 

S12SS0050001 

“.-“..Lrrrrr. -._--“...““.. - -1 

-'--------l 1178.0 
1 315.4 NA 

Jvowvl 0.9 -_ NA 
1050001 11.4 130 

1ri97R NA .__.._ 
1.0 __ .5 

I 



TABLE 4-S 

CHEMICAL CONCENTRATIONS IN SOILS VERSUS GROUNDWATER PROTECTION SOIL SCREENING LEVELS 

SITE 12 -TOWN GUT LANDFILL,- SOILS 

IHDIV-NSWC, INMAN HEAD, MARYLAND 

PAGE 2 OF 2 

CAS Chemical Detection Minimum Minimum Maximum Maximum Units Location Average of Range of SSL Transfer 
Number Frequency (I) Detected Qualifier Detected Qualifier of Maximum Positive Non- to Groundwater 

Concentration (2) Concentration (2) Concentration Detections (I) Detections DAF 20 (3) 

7440-22-4 Silver 3l5 0.41 125 mgkg Sl2SSW5OOOl 42.3 0.23-0.26 34 
744082-Z Vanadium 5/5 33.3 53.1 mglkg S12SSOO5OWl 48.8 8ooo 

;144&86-6 Zinc 5l5 71.1 281 ma/kg Sl2SSOO5OOOl 121.9 12wQ 
Miscellaneous 

I IPh I 5/5 I 4.89 I I 8.27 I I 1 s12sswwoo1 1 5.8 I I I 

NA - Not Available. 

ND- Not Detected. 

SSL - Soil Screening Level. 

DAF - Dilution Attenuation Factor. 

1 - Statistics calculated considering a duplicate pair as one data point. 

2 - Duplicate samples are mrsidered as individual data points. 

3 -U.S. EPA Soil Sweening Guidance: Technical Ea&grwnd Document, Generic Soil Screening Levels, May 1998. 

4 -Values for Naphthalene used. 

5 - Value for Chlwdane usad. 

8 - Preliminary Remediation Goal of 1000 ugkg has been set for Polychlorinated Biphenyls (PCBs) based on Guidance on Remedial Actions for Superfund Sites with PCB contamination (USEPA 1990). 

7 -A screening level of 406 mglkg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Conedive Action Facilities (USEPA 1994). 

8 -Value for Hexavalent Chromium used.. 

Samples induded in this evalauation: Sl2SSWlOOO1 

s12ss002c4KI1 

s12ss003ooo1 

s12ss004ooo1 

s12ss005Wo1 



TABLE 4-9 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 12 - TOWN GUT LANDFILL - UNFILTERED GROUNDWATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
GAS chrmkd oatstim Minimum Yklimlml Mukmlm Muimum ““ii L- Awags 08 Range d Rhk%ased GOP0 TW MCL MCLG “TLroI Cd Number Fwuncy(O DMmd ou.ri Detebd oua,IRH of Mwdmum Po*ntv* Non- scrrsnklg Level BIIh WI 141 BrkpWld Thn 

c-tralk.l(2j concmlhtkn (2, canan- Detecthr(1, oe- Tap water (5, Backgmwtd?(q ., . . . 

,Is 2 J * J “g? S12Gwlo5”0+1 2 5-6 15 N NA NA ND Yea No BSL 
215 1 .I 4 .J “gn S12Gwoo5”cm, 25 5-7 220 N NA NA ND Y” No BSL 

Sl2GrnmVM)l-D 
1,s 2 .I 2 J “g4 SI2GvmnLlM)1-o 2 5.7 4.5 c 6 0 1 NO NO BSL 
116 2 J 2 J “g4 s12GwoQ5”0*1 2 5-7 150 N NA NA ND Yea Na BSL 

5,*0woo5Lm,-D 
m 1, IT “@I s1awKo”ooI 17 5-7 14 c ‘NA NA ND Yea “cl ASL 
‘6 2 J 2 .I “@I s1*001”00, 2 5-T 1.50 N NA NA ND la No SSL 

Irn 1 0.043 J 0.004 J “@I s120wwsu001 0.0035 0.0, . 0 0131 O.,(5) c NA (NA ND Yes I No 1 BSL 
$6 I oom J 0.045 J “gd S12Gwm”W1 0.004 0.02 - 0 025) o.w2 c NA INA ND Yes 1 Yes I ASL 
rm I 0.002 .I 0.002 J “~4 5,2GWW5”001 0.002 0.0, - O.OlJI O.,(5) c NA INA ND Ya 1 N., 1 BSL 
rm / 0.093 J 0.003 J “wl SI2Gww6”WI 0.03 0.01 -0.011) cmx2 c 0.2 I 0 ND Yea I Yes I ASL 



TABLE 4-10 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 12 -TOWN GUT LANDFILL - FILTERED GROUNDWATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS 

Number 

Chemical Delmtion Minimum Minimum Location Aimm~s of Range of Risk-&seed COPC TOP MCL MCLG UTL for GlWatCr B&c&d Reason 

Fwwnw 11) Oetesbd Qualmr 

I 

of Maximum Positive NOW Scmaning L*wl Basis (41 (4) Background Than 1. 

concentntion (2) Concentration Oetectfons (1) Detections (1) Tap W&r(3) q ackgmund?(S) COPC? 

NA - Nci Available. 
NO. No, Detecled. 

BSL - Below Scmening Level. 
NUT _ Essential Nutdent (Region III considers calcium. magnesium, potassium. and sodium as essential nubients). 
BKG - S&w Back~und. 

ASL _ Above Screening Level. 
NTX . No Screening Crtteair Available. 
COPC - Chemicals of Potential Concern. 

MCL - Maximum Contaminant Level. 
MCLG - Maximum Contaminant Level Goal. 

UTL - 95 percent Upper Tolerance Limit 
N - Noncaninogen. 
c - cslcinogsn. 

1 - Statistics calculated mnsidering a duplicate pair as one sample. 
2 - Duplite samples am mnsidamd as individual data paints. 

3 _ U.S. EPA Region Ill Risk-Based Concsntmtion TaMe. April 1.1998. The values presented for noncarcinogens are one-tenth of the actual risk-based concentration. this hefps to account for ad&iv0 toxic effects 
4 - U.S. EPA Drinking Water Regulations and Health Advisories. October 19%. 
5 - Convsntionsl statistical matbods (e.g.. mmpadson to UTL. Uppvr Ranks Test, Mann-WhitneylGehan, Bartlett’s Test for Homogeneity. Student’s T-test. and Fisher Test) 
wm used to mmpan rite data lo backgmund data as discussed in Section 2.51. 
6 _ Valuer for Hsxavalant Chmmium used. 
7 -Action Lavsl. 

8 -Secondary MCL. 
amplss used in this data set: S12GWLl05FWl/S12OUP0l I-F 

S12GwwSFWl 
Sl2WPW1FOOl 
Sl2WPW2FWl/Sl2DUPOC&F 

Sl2WPW3FWl 
S12WPW4FWl 



i 

TABLE 4-11 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 12 - TOWN GUT LANDFILL - SURFACE WATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
CA8 cfmmkal - Wkllmum Mhillll MPXlmllnl fhximum ““ia L- Average Or ftnge.9 Rkk%med COPC TOP Awx UTL GIWIU sekcled R.Uon 

Numbor F-w-wW - QlmMm - Qm,kier al L(uimum Pam. Nan- scmudng L.“e, SSk H- l4J for nln ” 
c-tnllul c- (2, -tntm oalemon S(1) flebcbm Tapwan I Bxkgm”,d Sxk,,romd’) COPC? 

Vokttk Orqanks 
67.64-l IACClOn. 1 111 1 I 1 L [ I I L ~ugns12sww6wol[ 7 I 370 N I NA I NA 1 NA No 1 BSL 
S.mtv&lO. Onpnkr 

18,.74-2 IDi-rrbu(y(phtialate I 16 1 22 1 I 22 I I “wl I s12swoo6wot I 14 I 2-16 I 370 1 N I 27W 1 NA 1 NA 1 No I SSL 1 
Pti*td** 
3321%5-O IEnhulfsnII I 116 I 0.005 I J I 0.005 I J I u&v, I s12svaO6MKI1 I 0.004 I 0.02-0.021 I 22 I N l 0.93 1 NA I NA I No 1 ESL 
1024-17-3 IHep,xM,Epo lidel 616 I 0.001 I J I o.oQ6 I J I WI I S12SW006MX)l I om29 I - I O.Wl2 1 c I oooo1 I NA 1 NA 1 Yes I ASL 

NTX - No Smm!“g Cd,e,ta AvalaMe. 
COpC - Chsmicak of Po,e”M Cmonn. 
UTL - 95 pcrcm, “ppa Tderama Limit. 
N - Non&-. 
c - Cardnogm. 
1 . Sthlka cslculated rxmldaing 8 &pUcate pair a6 me sample 
2 - Dllpkale ‘mqk¶ are mldderad a* !adviGlill data poInta. 
3. “3. EPA Re+, III Risk-Bared Cmcenbetion T&c. A+.+ 1. ,998. The V.,Y.I presented f‘v “oncardnogens are one-ten,,! of me &“a, risk-based concen(ratim mis helps to acmun, for addSue ,.mlc eB%b 
, -40 CFR 131.36 Chapter 1. .I”@ 1.1898; and U.S. EPA, Fe-1 Ambient Watn Duality Cliteda hati Summary Cmcenbations, Dece”,Lw 1992. 
5 -Adon Level. 

Samplaa used h tilr dab se,: S12sIM)o10001 
st2sww2ow1 
S12sww3OQOl 
S12SmO4fmOl 
s12swoo5wO1 
S12Sww60@31p312DUP00, 



TABLE 4-12 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR INGESTION OF FISH 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Detection Maximum Maximum Units Biocon- Estimated Risk-Based COPC Selected Reason 
Number Frequency (1) Detected Qualifier concentration Fish Screening Level Basis as 

Concentration (2) Factor (3) Cont. Fish (4) COPC? 
Volatile Organics 

167-64-l IAcetone l/l 7 I L 1 ugll 1 0.69 I 4.83 I 14000 1 N 1 No 1 BSL 1 
Semivolatile Organics 

184-74-2 IDi-n-butyl phthalate I 116 22 1 ugll I 47000 1 1034000 1 14000 1 N 1 Yes 1 ASL 1 
Pesticides 
33213-65-g I Endosulfan II II6 0.005 J ‘1 ugll 1 332 I 1.66 I ai0 1 N 1 No 1 BSL 
1024-57-3 [Heptachlor Epoxide I 616 0.006 J 1 ugll 1 110 0.66 1 0.35 1 C 1 Yes 1 ASL 
lnaraanics 

616 178 I K 1 ugll 1 NA I I NA . . I I 14nnnn .---- I I 1 No .- 1 N 
l/l 7R I I #In/l I 1 I 78 56 1 N 1 Nn 1 RSI 

313 0 I J I ucl,, I 44 I LO4 I L. I I c, I Tes I H3L I 

..-. Q------- 

7429-90-5 
7440-36-o 

7440-38-2 

Aluminum 
Antimony 

Arsenic ._ -_ - ~” I 
7440-39-3 Barium 616 55 L ugll NA NA 9500 No NTX 
7440-70-2 Calcium 616 15700 ugll NA NA NA No NTX 
7440-50-a Copper l/6 5.9 ugll 36 212.4 5400 N No BSL 
7AXLR%fi lrnn ata A54 L 110/l NA NA 41000 NO N . .-- -- - 

7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7440-22-4 
7440-23-5 

..-.. 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 

-.- 

313 
616 
616 
II6 
616 
616 
l/6 
616 

7% 
8660 
140 
0.22 
2.1 

4400 
2 

56900 

I I IA 

I 
I 

I I llrlll I 
I -cl’. , 

AQ .I I RR71 I --. . NA . . . . I 
I 

1 Nn i iTX . .- . . . . . 

I K 1 ugll 1 NA I NA I NA I .I No 1 NTX 

I I uo/l I -s- NA NA i 9000 1 No i NTX 
ugll 5500 1210 14 N No 

I 
BSL 

K ugll 47 98.7 2700 N No BSL 
ugn NA NA NA No NTX 

I lldl l-l!? I 1 aan N Nn RSI I -~. -.- 
I 

I --- . .- --- 

l 1 ugll I NA, 1 
Ni 

I NA I 1 No 1 NIX 
L I uoll I NA I NA 950 1 No i NTX IVanadium 212 I 2.3 1 -u I 

IZinc 616 9.5 I K 1 ug/l I 47 1 446.5 1 41000 1 N 1 No 1 BSL 

NA - Not Available. 
ND- Not Detected. 
BSL - Below Screening Level. 
NUT - Essential Nutrient (Region Ill considers calcium, magnesium, potassium, and sodium as essential nutrients). 
BKG - Below Background. 
ASL - Above Screening Level. 
NTX - No Screening Criteria Available. 
N - Noncarcinogen 
C - Carcinogen 
1 - Statistics calculated considering a duplicate pair as one data point. 
2 - Duplicate samples are considered as individual data points. 
3 -Aquatic Fate Process Data for Organic Priority Pollutants, December 1962. 
4 - U.S. EPA Region ill Risk-Based Concentration Table, April I, 1996. 
Samples used in this data set: Sl2SWOOlOOOl. S12SW0020001, S12SW0030001, Sl2SWOO4000 11, S12SW0050001, S12SW00600011S12DUP001 



‘1 . 
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TABLE 4-13 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 12 - TOWN GUT LANDFILL - SEDIMENT 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Detection Minimum Ml”kn”nl M4ximum Maximum Units LOCatlW# Awngs cd Rang* of Riak-Sased CDPC SC4 un ‘0~ Gl-Wllr Salacted R*.SO” 

Fnquency (1, Detected G".IKCS Detected Gualif~r of Maximum Positive NOW Screening Level (3) Saris Background man a* 

conc*mmtkm (2, Conc*ntntion(*) Concmtmtion DatacHonr (1) Dotactions InduWiat I Reridentifd Sxkground?(4) CDPC? I 

72-54-8 *.4--DDD 5m 3.9 J 33 1 J qtkg S12SCWBooOi 12.a 4.8 1 24WO 27CU 1 C ND YCS No BSL 7 

72-55-g 4.4’~DDE 5a 4 J 41 1 J uglkg S12ScKhMOOO1 13.7 57 (7000 lW0 C 10 YSS NO BSL 

M-29-3 4.4-DDT 5is 1.5 J 53 J Upng S12SDOc+lOO, 14.5 4.8 17000 lW0 C 0.4 . Y.SS NO EEL 

5103719 Al@! a-Chbdam, lls 2.5 J 2.5 J wlw S12SDOO5OW 2.5 2.4 _ 2.9 1ww (6) ISW(8) c ND Yes NO BSL 

,1086a2-5 Arcdor-1260 lls loo J 100 J wykg s12swO30001 too 55-60 2Ka” m(7) c ND Y*P NO BSL 

60.57-i Dielddn 1/E 2.4 J 2.4 J t&!&g S12SwO3ooOl 2.4 5.5 - 6 360 40 C ND YM NO BSL 

33213.654 EndmuM, II 1B 3.2 J 3.2 J qikg s12s-1 4.45 48-6 l2ooo90 47cQO N ND YSS NO BSL 

5103-74-Z GanunsChbrdans 1B 1.0 J 1.8 J u@kg S12SwO5OtWl 1.0 2.4 - 2.9 iMMo(E) lSW(B, c ND YSS NO BSL 

EiWrpsnU 

190047W INbvceikabr. 1 4i0 1 26700 1 1 471vO0 1 t@.g/ Sl2SDOOlO@3I i 139043.8 ~9490-185001 NA I NA 1 N 1 ND Yes 1 NO [ NTX 1 

ks 
1 &s 1 6740 1 J I 

my 1 ,I, 1 2.5 1 L ( 
c I I 

Metslo 
*ddVolaiibS”lme ( 5/6 ( 0.71 I I 2.74 mgmp s12swo1@001 1 1.5 0.5 - - - 

744043.9 Cedm lum(sem) 56 0.22 J 4.9 J n@kg S12SwoBOOO1 1 1.9 0.23 I  ̂ - . . 

744050-1 coppb,.z deem 6is 6 78.5 me/kg s12swosMH)1 1 25.3 - - - 

743882-1 Lead(sea J BIB 22.1 132 me/kg S12SDCWwOl 1 48.6 . . - - - 

7440-02-O Niiel(sef ml) rm 2.5 19.0 mgkg s12swo1w1 1 8.8 1 5.1 -7.9 - - - -. 

~ta*sium I 6m I 393 J 1 547 J lmgfkgl 512: 
I AA F I 



TABLE 4-13 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 12 - TOWN GUT LANDFILL - SEDIMENT 

IHDIV-NSWC, INDIAN HEAD;MARYLAND 
PAGE 2 OF 2 

I744o-Esd 12hqsem) 1 6B I 10.5 I I 72.6 I lrn-a.tkgl Sl2SDWJCQO1 1 37.2 1 - 1 - 1 - - - I -1-l 
Miscellmwnas 

I lTM.lOv~anbCartmn 1 68 1 3S70 I I 37800 1 lmplkgl s12smI I 17*53.3 I - I - I - - 1 3c685 1 I -1-l 



TABLE 4-14 

CHEMICALS RETAINED AS COP& 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Chemical Surface Groundwater Surface Sediment Soil Soil 
Soil Water 

A$, Grounkater”’ 

Ingestion 
of 

Fish 
volariie urgamcs 

179-01-6 ITrichloroethene I I X I I I I 1 I 
I 

75-01-4 IVinyl Chloride X I 
156-59-2 1 cis-1 ,Zdichloroethene X 
Semivolatile Organics 
56-55-3 IBenzo(a)anthracene I X I I I X I I I I 
50-32-8 1 Be !nzo(a)pyrene X X 

05-99-2 1 Benzo(b)fluoranthene X X 
tDibenzora.h)anthracene X X 84-74-2 .._ ,- -..--,- .,..,-...-... ---..- . . . 
Di-n-butyl phthalate X 

193-39-5 Indeno(l,2,3-cd)pyrene X 
86-30-6 N-Nitrosodiphenvlamine X 

66-57-I IDieldrin I I X I I I I I 
1024-57-3 IHeptachlor Epoxide X X X 
lnorganics 
7429-90-5 Aluminum X 
7440-36-o Antimony X 
7440-38-2 Arsenic X X X X X. 
7440-39-3 Barium X 
7440-43-g Cadmium 
7440-47-3 Chromium (total) 
7439-89-6 Iron X X X X 
7439-92-l Lead X 
7439-96-5 Manganese X X X 
7439-97-6 Mercury X X 
7440-22-4 Silver x X 
7440-62-2 Vanadium .x 
7440-66-6 Zinc X 
Notes: 
X - Indicates chemical is retained as a COPC. 
1 - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to air. 
2 - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to groundwater. 



TABLE 4-I 5 

SUMMARY OF EXP 
SITE 12 - TOWI 

IHDIV-NSWC, INDIA 

Medium Receptor 
Surface Soil (0- 0.5 feet) Maintenance Worker 

Full-Time Employee 

Adolescent Trespasser 

On-site Resident 

Groundwater Construction Worker 

On-site Resident 

~ Surface Water Adolescent Trespasser 

On-site Resident 

Construction Worker 

On-site Resident 

Fish Adolescent Trespasser 
On-site Resident 

ISURE SCENARIOS 
GUT LANDFILL 

1 HEAD, MARYLAND 

Current/Future 

Current/Future 

Future 

Future 

Future 

Future 

Current/Future 

Future 

Current/Future 

Current/Future 

Current/Future 

Future 

Future 

Current/Future 
Future 

Incidental Ingestion 
Dermal Contact 
Inhalation 

I 
Incidental Ingestion 
Dermal Contact 
Inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 
Dermal Contact 
Inhalation 
Ingestion 
Dermal Contact 
Inhalation 
Incidental4ngestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental ingestion 
Dermal Contact 
Ingestion 
lnaestion 



TABLE 4-16 

EXPOSURE POINT CONCENTRATIONS 
SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
CAS Chemical Surface Soil Groundwater Surface Water Sediment Fish (1) 

Number RME CTE RME CTE RME CTE RIME CTE RME CTE 

OWW hglkg) WL) WL) OJgw WL) WWW bw~kg) OWW MxWi) 

Volatile Organics 
79-01-6 Trichloroethene NA NA 12 2.42 NA NA NA NA NA NA 

75-014 Vinyl Chloride NA NA 317 53.3 NA NA NA NA NA NA 

156-59-2 cis-1,2dichloroethene NA NA 306 51.4 NA NA NA NA NA NA 

Semivolatile Organic3 
56-55-3 Benzo(a)anthracene 1.2 0.434 NA NA NA NA 14 2.61 NA NA 
50-32-8 Benzo(a)pyrene 1.1 0.38 NA NA NA NA 12 2.25 NA NA 
205-99-2 Benzo(b)fluoranthene 1.5 0.493 NA NA NA NA 19 3.55 NA NA 
53-70-3 Dibenzo(a,h)anthracene 0.21 0.222 NA NA NA NA 2.3 0.574 .NA NA 

84-74-2 Di-n-butyl phthalate NA NA NA NA NA NA NA NA 1034 302 

193-39-5 Indeno(l,2,bcd)pyrene NA NA NA NA NA I NA 6.9 1.34 NA NA 

86-30-6 N-Nitrosodiphenylamine NA NA 17 5.08 NA NA NA NA NA NA 

PesticideslPCBs 
60-57-l I Dieldrin I NA I NA I 0.005 1 0.0098 1 NA I NA NA I NA I NA I NA 
1024-57-3 1 Heptachlor Epoxide NA NA 0.003 1 0.0049 1 0.006 1 0.003 NA NA 1 0.00066 1 0.00033 

lnorganics 
7429-90-5 Aluminum jnqnn I i?nnn I NA I ’ NA I NA I NA 

7440-36-O Antimony . . I 
7440-38-2 Arsenic 14.4 1 

7440-39-3 Barium NA NA I 356 I 11” I WV. I * ., 1 

7441 

“I”” , a “I”., .., . ._. . . . . . . _. . NA NA NA NA 
NA I NA NA NA 2.8 2.8 NA NA NA NA 

8.34 32.8 17.2 6 4.3 19.7 9.13 0:264 0.189 
77K NA N4 NA NA NA NA 

NA NA NA NA I I I I NA I NA NA NA NA NA 
NI I NA NA NA NA NA NA NA NA NA 

425 33800 21700 NA NA 
r Y9V4 l -.J VlllUllllUlll \r”ral, I I.r7 I I.- I I .r \ I 

7439-89-6 Iron 1 23000 1 22200 ] 83700 1 

7439-92-1 L@ I NA I NA I ?A r; I 

7439-96-5 Manyanesc: :.:I, I _I.., I -.-,#U I 

7439-97-6 Men -- 
7AAK774 !3lvr 

s., I I 

62800 1 
.., . I 

854 I 
l?? I NA 

,YY”-L‘. 7 
7440-62-2 
7440-66-6 

iat 
â̂ ^̂ ^̂  ̂

C”V 
,...jr 
Vanadium 
Zinc 

+ii--t- NA I Nd~ t NA I NA I.- I ,.I \ “T.V . .,..a . ., . . . . . . . . . ._. . . . . 

cc-7 I ?IC AA7n 1 rcn 1An NA NA NA --. I - .- NA 

4 0.916 -.- NA NA 0.22 g.67 NA NA NA NA 

125 25.4 NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA 148 47.3 NA NA 

NA NA 1140 259 NA NA NA NA NA NA 

I 

Notes: 
RME - Reasonable maximum exposures. 
t-- C r t - Centrai tendency exposures. 
Exposure point concentration is the maximum detected concentration for the RME scenario and the average concentration for the CTE scenario 
1 Fish tissue concentration is estimated from the surface water concentration and chemical bioconcentration factor. 



TABLE 4-l 7 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 12 - TOWN .GUT LANDFILL 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

lS”blotal I 2.25E-05 I 2.56E-06 I 2.70E-06 / 3.27E-05 1 4.33E-05 t 7.59E-05 t 877E-07 1 

ISurface Water I 
ingestion NA NA NA 3.89E-07 454E-07 8.42E-07 264E-07 

Dermal Contact NA NA NA 5.64E-08 2.25E-08 7.79E-08 9.32E-08 

Subtotal NA NA NA 4.44E-07 , 4.76E-07 9.20E-07 3.57s07 
Fish 
Ingestion NA NA NA NA NA 1 3.75E-05 1 2.55E-05 

Total of All Media ( 9.45E-05 5.84~~08 1.13E-05 1 7.61E-03 1 3.73E-03 1 l.l3E-02 1 2.55E-05 

HAZARD INDEX . ..- .._--__ 
Groundwater 
Ingestion 

Dental Contact 

Ambient VOC Inhalation 

Inhalation in Shower 

Sllhtotal 

ISediment 

NA NA NA 1.71E+Ol 3.99E+Ol NA NA 

NA 2.53E-02 NA 9.42E-02 2.07E-01 NA NA 

NA NT NA NA NA NA NA 

NA NA NA NT NA NA NA 

NA 2 5X-02 NA 1.72E+Ol 4.01E+ol NA i NA 

I I I 
I 1.95.E 2-01 I l.lZE-01 I 2.: 34E-02 1 1.25E-02 1 1.17E-01 1 NA 1 2.03&02 

5.85E-01 1.73E-01 7.02E-02 1 4.36E-02 1 7.09E-02 1 NA ) 528E-02 

--- .._.._ 
incidental Ingestion 

Dermal Contact 

_- ..__ - __-_-. 
Incidental Ingestion 

Dermal Contact 

Subtotal 

Fish 

ingestion 

Total of All Media 

NA NA ’ NA 4.56E-03 2.13E-02 NA 7.42E-03 

NA NA NA 1.6lE-03 2.63G03 NA 652E-03 

NA NA NA 6.17E-03 2.39E-02 NA 1.39&02 

NA NA NA 1 5.35E-01 1 NA 1 3.75E-05 1 8.7lE-01 

l.l3E+OO 2.09E+OO 1.35E-01 1 1.93E+Ol 1 4.32E+Ol 1 3.75E-05 1 9.92E-01 

NT - No toxicity factor (slopesfactor or RD) is applicable for the selected COPCs for this exposure route 

Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 

NA - Exposure route not applicable in that medium for that receptor. 

Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual addkive noncarcinogenic effects. 

Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 



Table 4-18 

Estimated CTE Cancer Risks and Noncarcinogenic Hazard Indices 
Site 12 - Town Gut Landfill 

IHDIV - NSWC, Indian Head, Maryland 
Mslntensnce Worker, Resldentlal Child, 

Exposure Route Full Time Employee Constructlon Worker Full-Time Resldenttal Adult Ageltob 

INCREMENTAL CANCER RISK 

HAZARD INDEX 
,,i .,-. Groundwater 1 

Ingestion I NA I NA I NA 1 4.48E+M: 1 1 1.49E+ol I NA 

Dermal Contact NA l.l5E-02 NA 1 2.38E-02 ) 4.37E-02 1 

[ NA 1 

NA 1 NA 1 

Ambient VOC Inhalation 1 
-. 

mnalanon In snowar 1 

Subtdal 

Sediment 

Incidental Ingestion 

Dental Contact 

Subtotal 

Surface Snil 

NA I NT I NA I NA I NA ! NA 1 NA 1 
NA I NA NA NT I NA 

NA 1.15E-02 NA 4.50E+OG 1 lSOE+Ol 

4.69E-02 l.S4E-02 3.21E-03 1.71 E-03 1.6OE-02 

3.76E-02 6.38E-03 2.59G03 1.6tE-03 2.61E-03 

0.47E-02 2.18E-02 I 5.8OE-03 3.32&03 1.86E-02 

- -. - - - - -. . 
Incidental Ingestion 

Dermal Contact 

Fugitive Dust Inhalation 

Ambient VOC Inhalation 

Subtotal 

Surface Water 
Ingestion 

Dermal Contact 

Subtotal 

Fish 

Ingestion 

Total of All Media 

5.8lE-02 2.79E-01 1 3.98E-03 
I 

6.21E-02 5.80 
1.74E-02 2.15E-02 1.19E-03 2.17E-02 3.53E-02 
1.43E-03 3.78E-01 9.8OE-05 3.06E-03 8.66E-03 NA 

NT NT NT NT NT NA 

7.70E-02 6.78E-01 I 5.27E-03 8.68G02 6.23E-01 NA 

NA NA NA 8.57E-04 4.OOE-03 NA 1.39E-03 
NA NA NA 3.47E-04 5.64E-04 NA 1.40E-03 
NA NA NA 1.20E-03 4.56E-03 NA 2.80E-03 

I NA I NA I NA 1 1.30E-01 1 NA I NA 1 2.12E-01 

1 1.62E-01 7.12E-M l.llE-g2 1 4.72E+OO 1 l.SbE+Ol 1 NA 1 2.24E.01 

NT - No toxicity factor (slope factor or RfD) is applicable for the setacted COPCs for Ihis exposure route. 

Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 

NA - Exposure route not applicable in that medium for that receptor. 

Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not refled actual additive noncarcinogenic effects. 

Estimated cancer and noncancar risks assume a Central Tendency Exposure (CTE). 



TABLE 4-19 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

SITE 12 - TOWN GUT LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

I I Ranae of I I I 
Frequency 

Chemical of 
Detection 

Volatile Organic Compounds 

Detection Location 
(u9W of 

Min. 1 Max. Maximum 

EPA Region 3 Maximum Selected 
Screening Level Hazard as PCOC 

WL) Quotient (Y/N?) 

- Acetdne I Ill I 7 I 7 1 S12SW0060001 1 9000000 1 7.8E-07 1 N 
Semivolatile Organic Compounds 

I 

[Di-n-butyl phthalate I l/6 I 22 I 22 1 S12SW0060001 1 0.3 1 73.33 1 Y I 
Pesticides and PCBs 
Endosulfan II I II6 1 0.003 1 0.005 1 S12SW0060001 1 0.056 1 0.09 1 N 
Heptachlor Epoxide 616 1 0.001 1 0.006 1 S12SW0060001 1 0.0038 I 1.58 1 Y 
Metals and Inorganic Compounds 

NA - None Available 
Y-Yes 
N-No 



TABLE 4-20 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 12 - TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Range of 
Frequency Detection Location EPA Region 3 Maximum Selected 

Chemical of OWW of Screening Level Hazard as PCOC 
Detection Min. 1 Max. Maximum (mgW) Quotient (YIN?) 

Volatile Organic Compounds 
12-Butanone I 316 1 0.015 I 0.035 I S12SD0060001 1 NA I NA I Y I 
Semivolatile Organic Compounds 
Acenaphthene I 216 1 0.1 1 2.6 1 S12SD0060001 1 0.016 1 162.5 1 Y 
Anthracene 216 0.38 4.3 I S12SD0060001 I 0.0853 I 50.41 I Y 

Carbazole 216 0.13 2.1 S12SD0060001 NA NA Y 
Chrysene 616 0.084 14 S12SD0060001 6.384 36.46 Y. 
Dibenzo(a,h)anthracene 316 0.097 2.3 S12SD0060001 0.0634 36.28 Y 
Dibenzofuran 216 0.089 1.2 S12SD0060001 0.54 2.22 Y 
Fluoranthene 616 0.15 22 S12SD0060001 0.6 36.67 Y 
Fluorene 216 0.11 1.9 S12SD0060001 0.019 I 100 Y 
Indeno(l,2,3cd)pyrene 516 0.084 6.9 S12SD0060001 0.6 11.5 Y 
Phenanthrene 616 0.073 17 S12SD0060001 0.24 70.83 Y 
Pyrene 616 0.11 24 S12SD0060001 0.665 36.09 Y 
Energetics 
Nitrocellulose I 416 1 26.7 1 471 1 S12SD0010001 1 NA I NA I Y’ 
Pesticides and PCBs 
4,4'-DDD 516 0.0039 0.033 S12SD0060001 0.016 2.06 Y 
4,4-DDE 516 0.004 0.041 S12SD0060001 0.0022 18.64 Y 
4,4'-DDT s/tj - .- lJ.uu13 - --_- u.us;s - --- s1zsu0060001 -.--- 6.00158 33.54 . 

Y 

Aroclor-1260 II6 0.1 0.1 S12SD0030001 0.0227 4.41 Y 
Alpha-Chlordane 116 0.0025 0.0025 S12SD0050001 NA NA Y 
Gamma-Chlordane l/6 0.0018 0.0018 S12SD0050001 NA NA Y 



TABLE 4-20 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 12 - TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

Range of 
Frequency Detection Location EPA Region 3 Maximum Selected 

Chemical of OWW of Screening Level Hazard as PCOC 
Detection Min. Max. Maximum hwh) Quotient (Y/N?) 

Dieldrin II6 0.0024 0.0024 S12SD0030001 NA NA Y 
Endosulfan II l/6 0.0032 0.0032 S12SD0040001 NA NA Y 
Metals and lnorslanic Compounds 

Chromium 616 12.9 35.6 S12SD0010001 0.005 7,120 Y 
Cobalt 616 4 8.7 S12SD0010001 NA NA Y 
Copper 616 10.5 62 S12SD0050001 34 1.82 Y 
Iron 616 14200 33800 S12SD0010001 NA NA Y 
Lead 616 28.1 131 S12SD0060001 46.7 2.81 Y 
Manganese 616 88.7 271 Sl2SD0060001 NA NA Y 
Mercury 616 0.09 1.3 S12SD0060001 0.15 8.67 Y 
Nickel 616 7.4 97.2 S12SD0010001 20.9 4.65 Y 
Silver 416 0.23 1.9 S12SD0050001 1 1.9 Y 
Vanadium 616 24.5 148 S12SD0030001 NA NA Y 
Zinc 616 65.8 123 S12SD0060001 150 0.82 N 

NA- None Available 
Y-Yes 
N - No 



: ! 

TABLE 4-21 

ACID VOLATILE SULFIDE/SIMULTANEOUSLY EXTRACTABLE METALS (AVS/SEM) 
SITE 12 - TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND 

AVSISEM Analyte 
Frequency Minimu- 1 .‘-.A-..- 

of 
’ -cation of 

Average 

Zadmium(sem) 
Zopper(sem) 
.ead(semI 

Detection 
(umoles l/g) 1 (umoleslg) 1 M aximum 

Positive 
Detections 

516 0.002 0.0435 Sl2SD0060001 0.016-- 
616 0.0944 1.235 S12SD0050001 0.398 
616 0.1066 0.637 Sl2SD0060001 0.2&?-- 

Jicke‘l(seh) 
I I I 

I 416 t 0.0426 1 0.339 i S12SD0010001 1 0.1415 
!inc(skm) ' 

I 
I 616 1 0.166 1 1.113 1 Sl2SD0060001 1 0.56lr 

rotal SEM 0.4062 3.3645 
IAcid Volatile Sulfide f 516 1 0.022 1 0.0854 1 S12SD0010001 1 0.04581 



TABLE 4-22 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SITE 12 -TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Frequency 
Chemical of 

Detection 
Semivolatile Organic Compounds 

Range of 
Detection 

OWW 
Min. I Max. 

Location EPA Region 3 Maximum 
of Screening Level Hazard 

Maximum OWW Quotient 

Selected 
as PCOC 

(Y/N?) 

Acenaphthene I II5 1 0.092 1 0.092 Isl2ssnnlnnnl I 01 I 092 1 N I 
Anthracene II5 0.23 1 0.2: 

Carbazole 
Chrysene 
Dibenzo(a.h)anthracene 
Dibenzokiak 
Fluoranthene 

II5 0.15 0.15 s12ss0010001 NA NA Y 
415 0.064 1.1 s12ss0010001 0.1 11 Y 
215 0.091 0.21 s12ss0010001 0.1 2.1 Y 

I 
115 1 0.07 0.07 s12ss0010001~ NA NA Y 
515 I 0.066 1.7 s12ss0010001 I 0.1 17 Y 

I , I I 1 I I 

Fluorene I II5 I 0.13 I 0.13 Is12ss0010001 I 0.1 I 1.3 I Y 1 
Indeno(l,2,3-cd)pyrene 315 0.13 0.73 s12ss0010001 0.1 7.3 Y 
Phenanthrene 315 0.11 1.3 s12ss0010001 0.1 13 Y 
Pyrene 515 0.064 2.2 s12ss0010001 0.1 22 -Y 
Energetics 
Nitrocellulose I II5 1 46.2 1 46.2 ~S12SS0050001~ NA I NA I Y I 
Pesticides and PCBs 
4,4'-DDD 415 0.00093 0.0053 S12SS0040001 0.1 0.053 N 
4,4'-DDE 515 0.0013 0.021 S12SS0050001 0.1 0.21 N 
4,4'-DDT 515 ,0.002 0.017 s12ss0010001 0.1 0.17 N 

Aroclor-1254 II5 0.23 0.23 S12SS0050001 0.1 2.3 Y 
Aloha Chlordane 215 0.0019 0.036 S12SS0050001 0.1 0.36 N 



SELECTION 

TABLE 4-22 

OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SITE 12 - TOWN GUT LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Range of 
Frequency Detection Location EPA Region 3 Maximum Selected 

Chemical of WWW of Screening Level Hazard as PCOC 
Detection Min. Max. Maximum (mgW Quotient (YIN?) 

Gamma Chlordane 215 0.00094 0.023 S12SS0050001 0.1 0.23 N 
Dieldrin II5 0.0011 0.0011 S12SS0030001 0.1 0.011 N 
Heptachlor Epoxide 215 0.00091 0.0044 S12SS0050001 0.1 0.044 N 
Metals and Inorganic Compounds 

NA - None Available 
Y-Yes 
N-No 



TABLE 4-23 

GROUNDWATER SCREENING 
SITE 12 - TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Chemical 
Frequency 

of 
Detection 

Range of 
Detection 

(uglL) 
Min. 1 Max. 

Location EPA Region 3 Maximum HQ >l.O? 
of Screening Level Hazard 

Maximum (uglL) Quotient (YIN?) 
Volatile Organic Compounds 
trans-1,2-dichloroethene I II6 I 2 I 2 1 sl2wPooluool 1 11600 1 1 7FJ-M 1 N I 

cis-1.2-dichloroethene l/6 I 306 1 306 1 Sl2WPCln”‘nn’ t *wnn 
IChloroethane I II6 Ill1 1 Sl’lG\Nl 

Vinyl Chloride 
Trichloroethene 

.,“IV”“I 

,,,,..D05U001 
~1~~~w01U001 

301u001 
I II6 1 317 1 317 1 -.-..I . 

116 I 12 1 12 1 Sl2WP( 

I.““” “.“a 1” 

NA NA Y 
11600 0.03 N 
21900 5.5E-04 N 

Semivolatile 0 

Fluorene .,- I I 
N-Nifros~~inhanvlaminp I I 17 I 

INaphthal,.., 
Pesticides and PCBs 

Alpha-Chlordane I 116 1 0.003 1 0.004 1 S12GW005U001 1 0.0043 ‘1 0.93 1 N Gamma-Chlnrdnne II6 1 0 0133 1 0 002 1 S12GW005U001 i 0 0043 I 0.47 I N I --......- -...-.--..- I ..- -.--- -.--- - .--__------. 

ITdririn I l/6 0003 0.005 1 S12GWOO5U001 1 0.0019 1 2.63 1 Y I 
IHeptachlor Epo) tide I II6 0.003 -1 0.003 1 S12GW006U001 1 0.0038 1 0.79 1 N I 
,MI :tals and Inorganic Compounds 
rE 1 I I I I I I L . I . I *min,,m I AlI2 -.I” i &iCl 1 AQ-X’l 1 .C13\AlDfln31 InnI 1 I v-r.2 . -..,I” , UIL... ““LY”“. I 7r; L” 1 196.80 1 Y I 

I ..- . . . . . . -... I ..- I --- I ---- - ----- ------- I I 

Arsenic I 5/6 I 3.3 I 32.8 tS12GW005UOOl-DI I nm7 I N I 
V,” , . . 

1 RAQ 1 V I 

1 
-- -. I 

Iron 616 30400 83700 Sl2WPOO3UOOl 320 261.56 Y 
Lead 516 1.6 34.5 sl2wPoo2uool 3.2 10.78 Y 
Manganese 616 624 4470 S12GW006U001 14500 0.31 N 
Mercury II6 0.17 0.2 sl2wPoo2uool 0.012 16.67 Y 



TABLE 4-23 

I I 

GROUNDWATER SCREENING GROUNDWATER SCREENING 
SITE SITE 12 - TOWN GUT LANDFILL 12 - TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND NSWC INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 PAGE 2 OF 2 

I Range of I I I I I Range of 
Frequency Detection Location EPA Region 3 Maximum HQ >I .O? 

Chemical of (ug/L) of Screening Level Hazard 
Detection Min. Max. Maximum (ug/L) Quotient (Y/N?) 

Nickel 316 11.2 21.8 S12GW006UOOl 160 0.14 N 
. Vanadium 316 2.8 11.8 s12wPoo2uoo1 10000 1.2E-03 N 

Zinc 516 21.9 1140 s12wPoo2uool 30 38.00 Y 

NA- None Available 
Y-Yes 
N-No 



TABLE 4-24 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, TERRESTRIAL RECEPTORS, CONSERVATIVE INPUTS 
SITE 12 

INDIANHEAD, MARYLAND 
PAGE 1 OF 2 

Vole Shrew Robin Hawk Woodcock Fox Mouse 

EcologicalContaminant NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

ofconcern HQ" HQI HQ. HQI HQn HQI HQ. HQI HQ. HQI HQn HQI HQn HQ, 
Volatile Oraanic Comnounds 

Acetone 1 2.37E-04 1 4.74E-05 1 1.75E-04 1 350E-05 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA ] 8.85E-05 1 1.37E-05 1 2.38E-04 1 4.78G05 1 

Semivolatile Organics 

Acenaphthene 

IAnthracene 

IBenzofa)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

.Benzo(k)fluoranthene 

1 593G02 1 5.93E-03 1 7.1lE-02 1 7.llE-03 1 154E-02 1 1.54E-03 1 1.23E-03 1 1.23E-04 l.l8E-02 1 l.l8E-03 l.SlE-02 1 15lE-03 1 4.22E-02 1 4.22E-03 

1 1.48E-01 1 1.48E-02 1 1.78E-01 1 1.78E-02 I 3.85E-02 1 3.85E-03 I 3.08E-03 I 3.08E-04 I 2.94E-02 I 2.94E-03 I 3.78E-02 I 3.78E-03 I l.O8E-01 I l.O6E-02 I 

I 7.73E-01 I 7.73E-02 I 9.27E-01 I 9.27E-02 I Z.OlE-01 I Z.OlE-02 I 1.81E-02 I 1.81E-03 i 1.54E-01 I 1.54E-02 I 1.97E-01 1 1.97E-02 I 5.51E-01 I 5.5lE-02 I 

7.09E-01 7.09E-02 8.50E-01 8.50E-02 1.84E-01 1.84E-02 1.47E-02 1.47E-03 l.rllE-01 1.4lE-02 1.81E-01 1.8lE-02 5.05E-01 5.05E-02 

9.87E-01 9.87E-02 l.l6E+OO l.lGE-01 251E-01 2.5lE-02 Z.OlE-02 Z.OlE-03 1.92E-01 1.92E-02 2.47E-01 2.47E-02 8.89E-01 6.89E-02 

4.77E-01 4.77E-02 572E-01 572E-02 1.24E-01 1.24E-02 9.91E-03 9.91E-04 9.47E-02 9.47E-03 l.ZZE-01 1.22E-02 3.40E-01 3.40E-02 

4.51E-01 4.51E-02 5.41E-01 5.41E-02 l.l7E-01 l.l7E-02 9.37E-03 9.37E-04 8.96E-02 8.98E-03 l.l5E-01 l.l5E-02 3.21E-01 3.2lE-02 

IBisfZ-Ethvlhexvhohthalate I 4.58E-03 I 4.58E-04 I 5.49E-03 I 5.49E-04 I 1.98E-01 I 1.98E-02 I 1.58E-02 I 1.58E-03 I 1.51E-01 I 1.51E-02 I l.l7E-03 I l.l7E-04 I 3.28E-03 I 3.28E-04 I 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Dibenzo(a.h)anthracene 

IDibenzofuran 

9.87E-02 9.87E-03 l.lGE-01 l.l8E-02 2.51E-02 2.51E-03 Z.OlE-03 Z.OlE-04 1.92E-02 1.92E-03 2.47E-02 2.47E-03 8.89E-02 8.89E-03 

7.09E-01 7.09E-02 850E-01 8.50E-02 1.84E-01 1.84E-02 1.47E-02 1.47E-03 1.41E-01 1.41E-02 1.81E-01 1.8lE-02 5.05E-01 5.05E-02 

1.35E-05 4.08E-08 l.OOE-05 3.00E-08 2.93E-02 2.93E-03 1.40E-02 1.40E-03 2.05E-02 2.05E-03 3.9lE-08 l.l7E-08 1.38E-05 4.08E-08 

1.35E-01 1.35E-02 1.82E-01 1.82E-02 3.51E-02 3.51E-03 2.81E-03 2.8lE-04 2.89E-02 2.89E-03 3.45E-02 3.45E-03 9.84E-02 9,84E-03 

1 NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I NA I 

Fluoranthene 

Fluorene 

Indeno(l,2,3cd)pyrene 

Phenanthrene 

l.lOE+OO l.lOE-01 1.3lE+OO 1.31E-01 2.84E-01 2.84E-02 2.28E-02 2.28E-03 2.18E-01 2.18G02 2.80E-01 2.80E-02 7.80E-01 7.80E-02 

8.38E-02 8.38E-03 l.OOE-01 l.OOE-02 1 2.17E-02 1 2.17E-03 1 1.74E-03 1 1.74E-04 1.88E-02 1.88E-03 2.14E-02 2.14E-03 597E-02 5.97E-03 

i 934E-02 9.34E-03 l.ZOE-01 l.ZOE-02 3.35E-01 3.35E-02 1 4.70E-01 1 4.70E-02 1 5.84E-01 1 5.84E-02 1 l.ZZE-01 1 l.ZZE-02 1 9.77E-03 1 9.77E-01 

i 8.38E-01 1 8.38E-02 1 l.OOE+OO 1 l.OOE-01 1 2.17E-01 I 2.17E-02 1 1.74E-02 I 1.74E-03 I 1.88E-01 I 1.88E-02 I 2.14E-01 I 2.14E-02 I 5.97E-01 I 5.97E-02 

I Pvrena I 1.42E+OO I 1.42E-01 I 1.70E+OO I 1.70E-01 I 3.88E-01 I 3.88E-02 I 2.95E-02 I 2.95E-03 I 2.82E-01 I 2.82E-02 I 3.82E-01 I 3.82E-02 I 1.01E+00 I l.OlE-01 I 

14.4’-DDT I 1.37E-02 I 2.74E-03 I 1.84E-02 I 3.28E-03 I l.OZE+Ol I l.O2E+OO I 8.13E-01 1 8.13E-02 I 7.77E+OO I 7.77E-01 I 3,50E-03 1 8.99E-04 I 9.75E-03 I 1.95E-03 I 

Pesticides, PCBs, and Dioxins Pesticides, PCBs, and Dioxins 

4,4'-DDD 4,4'-DDD 4.27E-04 4.27E-04 1 8.54E-05 1 5.12E-04 1 8.54E-05 5.12E-04 l.OZE-04 l.OZE-04 3.18E-01 3.18E-01 1 3.18E-02 1 2.53E-02 1 2.53E-03 1 2.42E-01 1 2.42E-02 1 l.O9E-04 1 2,18E-05 1 3.04E-04 1 8.08E-05 3.18E-02 2.53E-02 2.53E-03 2.42E-01 2.42E-02 l.O9E-04 2,18E-05 3.04E-04 8.08E-05 

4.4'-DDE 4,4'-DDE I 1.89E-02 I 3.38E-03 I 2.03E-02 I 4.08E-03 1 1.25E+Ol I 1.25E+OO I l.OOE+OO I l.OOE-01 I 9.60E+OO I 9.80E-01 I 4.32E-03 I 864E-04 I l.ZOE-02 I 2.4lE-03 1.89E-02 3.38E-03 2.03E-02 4.08E-03 1.25E+Ol 1.25E+OO l.OOE+OO l.OOE-01 9.60E+OO 9.80E-01 4.32E-03 864E-04 l.ZOE-02 2.4lE-03 

4,4'-DDT 1.37E-02 2.74E-03 1.84E-02 3.28E-03 l.OZE+Ol l.O2E+OO 8.13E-01 8.13E-02 7.77E+OO 7.77E-01 3.50E-03 8.99E-04 9.75E-03 1.95E-03 

Alpha-Chlordane Alpha-Chlordane 5.04E-03 5.04E-03 2.52E-03 2.52E-03 8.05E-03 8.05E-03 3.02E-03 3.02E-03 2.8lE-02 2.8lE-02 5.83E-03 5.83E-03 2.25E-03 2.25E-03 4.50E-04 4.50E-04 2.15E-02 2.15E-02 4.31E-03 4.31E-03 1.29E-03 1.29E-03 8.44E-04 8.44E-04 3.59E-03 3.59E-03 1.80E-03 1.80E-03 

Aroclor-1254 Aroclor-1254 2.18E+OO 2.18E+OO 1 2.18E-01 2.18E-01 2.6lE+OO 2.6lE+OO 2.81E-01 2.81E-01 2.14E+OO 2.14E+OO 2.14E-01 2.14E-01 1.71E-01 1.71E-01 1.71E-02 1.71E-02 1.64E+OO 1.64E+OO 1.84E-01 1.84E-01 558E-01 558E-01 5.58E-02 558E-02 l.!XE+OO 1.55E+00 1.55E-01 1.55E-01 

Dieldrin Dieldrin 354E-02 354E-02 3.54E-03 3.54E-03 4.25E-02 4.25E-02 4.25E-03 4.25E-03 2.39E-02 2.39E-02 2.39E-03 2.39E-03 1.91E-03 1.91E-03 1.91E-04 1.91E-04 1.83E-02 1.83E-02 1.83E-03 1.83E-03 9.05E-03 9.05E-03 9.05E-04 9.05E-04 2.52E-02 2.52E-02 2.52E-03 2.52E-03 

Endosulfan II Endosulfan II l.l3E-05 l.l3E-05 l.l3E-08 l.l3E-08 8.33E-08 8.33E-08 8.33E-07 8.33E-07 7.34E-08 7.34E-08 7.34E-09 7.34E-09 3.50E-08 3.50E-08 3.50E-09 3.50E-09 5.13E-08 5.13E-08 5.13E-09 5.13E-09 3.28E-08 3.28E-08 3.28E-07 3.28E-07 l.l3E-05 l.l3E-05 l.l3E-08 l.l3E-08 

Gamma-Chlordane 3.22E-03 5.43E-02 3.88E-03 8.5lE-02 1.80E-02 359E-03 1.44E-03 2.88E-04 1.38E-02 2.75E-03 8.22E-04 1.39E-02 2.30E-03 3.87E-02 

Heptachlor Epoxide 284E-02 2.84E-03 3.40E-02 3.40E-03 NA NA NA NA NA NA 7.24E-03 7.24E-04 Z.OZE-02 Z.OZE-03 

1 3.22E-03 1 5.43E-02 1 3.88E-03 1 8.5lE-02 1 1.80E-02 1 359E-03 1 1.44E-03 1 2.88E-04 1 1.38E-02 1 2.75E-03 1 8.22E-04 1 1.39E-02 1 2.30E-03 1 3.87E-02 

Heptachlor Epoxide 1 284E-02 1 2.84E-03 1 3.40E-02 1 3.40E-03 NA 1 NA 1 NA 1 NA NA 1 NA 1 7.24E-03 1 7.24E-04 1 Z.OZE-02 1 Z.OZE-03 

Energetics 

INitrocellulose 1 2.32E-02 I 2.32E-03 1 2.78E-02 I 2.78E-03 I NA I NA I NA I NA I NA I NA I 5.9lE-03 I 5.91E-04 I 1.85E-02 I 1.85E-03 1 



TABLE 4-24 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, TERRESTRIAL RECEPTORS, CONSERVATIVE INPUTS 

SITE 12 
INDIANHEAD, MARYLAND 

PAGE 2 OF 2 

Ecological Contaminant 

of Concern 

Metals 

Aluminum 

Antimonv 

IArsenic 

Vole Shrew Robin Hawk Woodcock Fox Mouse 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

HQn HQI HQ” HQI HQ, HQ, HQn HQI HQn HQi HQ, HQI HQn HQi 

1 5.44E+03 1 5.44E+02 6.53E+03 6.53E+02 1 2.46E+02 2.48E+Ol 1 1.99E+Oi 1 1.99E+OO 1 1.90E+02 1.90E+Ol 1 1.39E+03 1.39E+02 3.88E+03 3.88E+02 

1 7.58E-03 1 7.58G04 1 560E-03 1 560E-04 I NA I NA I NA I NA I NA I NA I 2.19E-03 I 2.19E-04 I 7.62E-03 1 7.62E-04 

7.37E+Ol 7.37E+OO 1 8.83E+Ol 8.83E+OO I 9.79E+OO I 3.26E+OO I 7.64E-01 2.61E-01 7.49E+OO I 2.50E+OO I 1.88E+Ol 1.88E+OO I 5.25E+Ol I 5.25E+W I 

. 

Copper 
Cyanide 

Iron 

Lead 

4.48E+W 3.46E+OO 5.37E+OO 4.15E+OO 2.89E+OO 2.20E+OO 2.32E-01 1.76E-01 2.2lE+OO 1.69E+OO l.l4E+W 8.83E-01 3.19E+OO 2.48E+OU’ 
I 

3.19E-03 3.19E-04 3.82E-03 3.82E-04 NA NA NA NA NA NA 8.14E-04 8.14E-05 2.27E-03 2.27E-04 . 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

. 
7 

5.45E+OO 545E-01 6.53E+OO 6.53E-01 1 .OOE+02 l.OOE+Ol S.OlE+OO 8.01E-01 7.66E+Ol 7.66E+OO 1.39E+W 1.39E-01 3.88E+OO 3.88E-01 

Manganese 4.23E+OO 1.31E+OO 5.07E+OO 1.57E+OO 9.88E-01 9.88E-02 7.9lE-02 7.91 E-03 7.56E-01 7.56E-02 l.O8E+OO 3.34G01 3.01E+W 9.33E-01 

Mercury 1.72E+02 l.O3E+02 2.06E+02 1.24E+O2 l.O5E+03 $05E+02 8.37E+Ol 8.37E+OO 8.00E+02 E.OOE+Ol 4.39E+Ol 2.63E+Ol 1.22E+02 7.34E+Ol 
+a 

Nickel 2.14E-01 l.O7E-01 2.57E-01 1.28E-01 2.87E-01 2.08E-01 2.30E-02 1.66E-02 2.20E-01 1.59E-01 5.47E-02 2.73E-02 1.53E-01 7.63E-02 



TABLE 4-25 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, AQUATIC RECEPTORS, CONSERVATIVE INPUTS 
SITE 12 

INDIANHEAD, MARYLAND 
PAGE 1 OF 2 

Frog Heron Wren Bass Raccoon 

Ecological Contaminant NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

of Concern HQn HQI HQ” HQI HQn HQi HQn HQi HQn HQI 
Volatile Organics 

P-Butanone NA NA NA NA NA NA NA NA NA NA 

Acetone NA NA NA NA NA NA NA NA 5.81 E-05 l.l6E-05 

Semivolatile Organics 

IAcenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-Ethylhexyl)phthalate 

Carbazole 

IChrysene 

IDi-n-butyl phthalate 

IDibenzo(a,h)anthracene 

6.52E-01 1 6.52E-02 7.63E-02 1 7.63E-03 1 2.84E-01 1 2.84E-02 l.O!iE+OO 1 l.O5E-01 1.59E-01 1.59E-02 1 

l.O8E+00 1 l.O8E-01 1.26E-01 1.26E-02 4.70E-01 4.70E-02 

4.11E-01 4.11 E-02 1.53E+OO 1.53E-01 

3.52E-01 3.52C02 1.31E+OO 1.3lE-01 

5.57E-01 5.57E-02 2.08E+OO 2.08E-01 

2.23E-01 2.23E-02 8.3lE-01 8.31 E-02 

1.70E-01 1.70E-02 6.34E-01 634E-02 

2.63E-01 

8.56E-01 

7.34E-01 

l.l6E+oo 

4.65E-01 

3.55E-01 

2.93E-02 I 2.93E-03 I l.O9E-01 I l.O9E-02 3.67E-04 3.67E-05 1 

5.26E-01 I 5.26E-02 6.16E-02 I 6.16E-03 I 2.3OE-01 I 2.30E-02 8.46E-01 I 8.46E-02 1.28E-01 1.28E-02 I 

3.5lE+OO 1 3.51E-01 

NA 1 NA 

5.76E-01 1 5.76E-02 

4.11E-01 1 4.1lE-02 1 1.53E+OO 1 1.53E-01 5.84E+OO 1 5.64E-01 

NA 1 NA 

9.27E-01 1 9.27E-02 

8.56E-01 8.56E-02 1 

l.O8E-02 1 l.O8E-03 1 6.26E-02 1 6.?6E-03 3.32E-06 9.95E-07 1 

6.75E-02 6.75E-03 2.51 E-01 2.51E-02 

NA NA NA NA 

6.45E-01 6.45E-02 2.40E+OO 2.40E-01 

5.57E-02 5.57E-03 2.08E-01 2.08E-02 

2.02E-01 2.02E-02 7.54E-01 7.54E-02 

4.99E-01 4.99E-02 1.85E+OO 1.86E-01 

7.04E-01 7.04E-02 2.62E+OO 2.62G01 

1.41 E-01 

NA 

1.35E+OO 

l.l6E-01 

4.22E-01 

l.O4E+OO 

1.47E+OO Pyrene 

Pesticides and PCBs 

4,4’-DDD NA NA 3.46E+OO 3.46E-01 1.29E+Ol 1.29E+OO NA NA 2.52E-03 5.04E-04 

4/l’-DDE NA NA 4.30E+OO 4.30E-01 1.60E+Ol 1.60E+00 NA NA 3.13E-03 6.27E-04 

4,4’-DDT NA NA 5.55E+OO 5.55E-01 2.07E+Ol 2.07E+OO NA NA 4.05E-03 8.10E-04 

Aroclor-1260 NA NA 1.63E-01 1.63E-02 6.07E-01 6.07E-02 NA NA 8.99E-02 8.99E-03 



TABLE 4-25 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, AQUATIC RECEPTORS, CONSERVATIVE INPUTS 
SITE 12 

INDIANHEAD, MARYLAND 
PAGE 2 OF 2 

Frog Heron Wren Bass Raccoon 

Ecological Contaminant NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

of Concern HQn HQI HQn HQI HQn HQI HQn HQI HQn HQI 
Alpha-Chlordane NA NA 3.43E-94 6.86E-05 1.28E-03 2.55E-04 NA NA 3.32E-05 1.66E-05 

Gamma-Chlordane NA NA 2.47E-04 4.94E-05 9.19E-04 184E-04 NA NA 2.39E-05 4.03E-04 

Dieldrin NA NA 9.15E-03 9.15E-04 3.41 E-02 3.41 E-03 NA NA 7.34E-03 7.34E-94 

Endosulfan II NA NA 9.39E-05 9.39E-06 3.50E-04 3.50E-05 NA NA 1.31E-93 1.31 E-04 

Heptachlor epoxide NA NA NA NA NA NA NA NA 4.98E-96 4.98E-07 

Energetics 

Nitrocellulose 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 2.25E-02 1 2.25E-03 

Metals 

~ 

2.67E+Ol 2.67E+OO 9.96E+Ol 9.96E+OO NA 1 NA 3.17E+02 

NA I NA I NA 1 NA I .NA I NA 1 1.22E+OO 
I I I I I I 

2.35E+OO I 7.83E-01 I 8.76E+OO I 2.92E+OO I 4.04E+OO I 3.35E-01 I 9.66E+OO 

9.25E-01 I 4.62E-01 I 3.46E+OO I 1.72E+OO I NA I NA I 7.87E-01 7.87E-02 1 

IBeryllium 1 NA I NA NA I NA I NA I NA I NA 1 NA 1 2.22E-02 2.22E-03 1 

ICadmium 1 NA 1 NA 8.09E-01 1 5.87E-02 1 3.02E+OO 1 2.19E-01 1 NA 1 NA 1 2.45E-01 ~ 2.45E-02 1 

ICobalt 1 NA 1 NA 2.55E+OO 1 2.55E-01 1 9.5lE+OO 1 9.51E-01 1 NA 1 NA 1 5.32E-01 5.32E-02 1 

Chromium 

Copper 

NA NA 

NA NA 

l.O4E+Ol 2.09E+OO 3.89E+Ol 7.78E+OO 

3.87E-01 2.95E-01 1.44E+OO 1 .I OE+OO 

NA NA NA NA 

3.40E+Ol 3.40E+OO 1.27E+02 1.27E+Ol 

8.14E-02 8.14E-03 3.03E-01 3.03E-02 

6.96E+Ol 5.96E+OO 2.22E+02 2.22E+Ol 

2.16E+O2 3.59E+Ol 664E-01 

NA NA 3.24E-01 

NA NA NA 

NA NA 1 .OOE+OO 

NA NA 1.88E-01 

1.67E+OO 1.67E-01 6.30E+OO 

NA NA 1.49E-01 

Manganese . 

NA NA 

NA NA 

NA NA 

3.52E+OO 3.62E-01 
1 

Silver 
, NA 1 NA 

I NA I NA 

3.68E-01 1 2.67E-01 1 1.37E+OO 1 9.93E-01 7.43E-02 1 

NA I NA I NA 1 NA I NA 1 NA I 6.46E-02 6.46E-03 I 

banadium 1 NA I NA 3.8lE+OO 1 3.8lE-01 1 1.42E+Ol I 1.42E+OO I NA 1 NA I 4.3lE+Ol 4.31E+OO 1 

Zinc 1 2.50E-01 1 250E-02 1 2.49E+OO 1 2.75E-01 1 9.27E+OO 1 l.O3E+OO 1 NA 1 NA 1 4.70E-02 2.35E-02 1 



TABLE 4-26 

REFINEMENT OF COPCs 
COMPARISON OF SEDIMENT DATA TO ALTERNATE GUIDELINES 

SITE 12 - TOWN GUT LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

Benzo(g:h,l)perylene 0.064 7.6 NA NA NA NA 
Benzo(k)fluoranthene 0.057 5.8 NA NA NA NA 
Carbazole 0.13 2.1 NA NA NA NA 
Chrvsene 0.084 14 2.8 0.846 0.862 NA 

Dibenzo(a,h)anthracene I 0.097 [ 2.3 I 0.26 I 0.846 I 0.135 I NA 
Dibenzofuran 1 tlOR9 1 17 1 NA 1 NA I NA NA -.--- o.,5 , ..- , ~..l. , ._.. 

I 
._. . 

I 
._. . 

I 22 I I 1.49 I 2.355 I NA I 
-.--..--.-.-.. 

I 
Fluoranthene 

ill 
I -- I -- I I I 

Fluorene 1 1.9 1 0.54 1 0.144 1 NA NA 
Indeno(l,2,bcd)pyrene O.OpA 1 6 D 1 NA 1 NA I NA I NA 

Phenanthrene 0.0; 
_ . -.- . . . . ., . I . . . . I .., . 

I , 1 
-.-13 

1 1 
17 

Pvrene 0.11 24 1 1 
1.5 
2.6 1 1 

0.544 0.515 NA 
1.398 1 1 0.875 I NA 

I -.--- I -.-- 

1 0.0068 1 0.19 
1 0.0048 1 0.12 

Mercury 0.09 1.3 0.71 0.7 0.486 2 

Nickel 7.4 97.2 51.6 42.8 35.9 75 
Silver 0.23 1.9 3.7 1.77 NA NA 
Vanadium 24.5 148 NA NA NA NA 
Zinc 65.8 123 410 271 315 820 

* Includes low and high molecular weight compounds. 
COPC - Contaminant of Potential Concern 

NA - None Available 
ER-M - Effects Range - Medium 

FDEP PEL - Florida Department of Environmental Protection Probable Effects Level 
PEL - Probable Effects Level 
SEL - Severe Effects Level 



TABLE 4-27 
. ..-. 

REFINEMENT OF COPCs 
COMPARISON OF SURFACE SOIL DATA TO ALTERNATE GUIDELINES 

SITE 12 - TOWN GUT LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

Range of 
Detection 
Ima/ka\ 

ORNL Dutch 
Protection of Target 

Dutch 
Intervention 

,~~-I “I 

Min I Max 1 Invertebrates 1 1994* I 1994* 
NA I 1 I 40 

3 

COPC - Contaminant of Potential Concern 
NA - None Available 
ORNL- Oak Ridge National Laboratory 
*value for PAHs is for total PAHs; DDT, DDD, and DDE values for total DDTR, value for 

bis(2-ethylhexylphthalate is for total phthalates, value for Aroclor 1254 is for total PCBs. 



COPCs AFTER STEPS 1/2 AND STEP 3A 
SITE 12 -TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND 

COPC Steps 1 and 2 Step 3A 

GW SW SED SS AFC TFC SW GW SED SS AFC TFC 

IAcenaohthene I I 1 x 1 1 x 1 I I 1 x 1 I I 
,ne IXlXfXl I x I I 

A. -I. 1. . _ __ 
Alpha-Chlordant 
Gamma-Chlord: 
Dield 
Endc 
Heptachlc 
Energetic 
Nitrocellulose I I 
Metals and Inorganic Compounds 
All 
An 

X = Selected/Retained as a COPC 
l lndiidual COPCs were not selected for groundwater in Step 3A 
GW = groundwater: SW = surface water; SED = sediment; SS = surface soil; AFC = aquatic foodchain; TFC = terrestrial foodchain 



TABLE 4-29 
ECOLOGICAL RISK MANAGEMENT 

SEDIMENT 
SITE 12 - TOWN GUT LANDFILL 

NSWC INDIAN HEAD, MARYLAND 

Frequency 
of 

Range of 
Detection 
Imdks) 

Mean of Mean of Background Background 
Positive All Mean of Positive 1 Arithmatic 

PCOC 
Acansnhthcma 

Detection 1 Min 1 Max 1 Detections 1 Samples ] Detections 1 Me 
I 716 I nl I 76 I 135 I 0635 I NA , %--. .“r. . . . .-. .- I I- I -. I 

ii I ‘.-- _.--- . . 

Anthracene I 0.38 1 1 2.34 1 0.965 NA 
..--- -.- x NA 
461667 ) 2.246187 

I 
NA . ., . 

508333 1 3.55083: II NA 
NA 
, ., . 

117 I NA iNA 
NA t ‘hln . ., . 

5 I NA iNA 
NA t ‘Nn .., . 

35 I NA iNA 
Pyrene 618 1 0.11 1 24 1 4.5 1 4.5 
Nitrocellulase I 416 1 26.7 1 471 1 139.04375 1 94.67 

NA 
NA 

Chromium 616 12.9 --.- --.-- 
Lead 616 28.1 131 53.541 I 1 33.34101 LJ. I 

Mercury 616 0.09 1.3 0.33 1 0.33 0.07 

Nickel 616 7.4 97.2 33.13 I 33.13 

NA - None Available 



TABLE 430 

ECOLOGICAL RISK MANAGEMENT 
SURFACE SOIL 

SITE 12 -TOWN GUT LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

Frequency 
Range of 
Detection Mean of Mean of Background Eastern 1 

COC - Contaminant of Concern 
NA - None Available 
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-0 
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SITE CONDITIONS MAP 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
DRAWING NO. REV. 

FIGURE 4-l 0 
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SAND AND GRAVEL 

6.20 6 
NOTES. 

2 
W ; WELL OR SOIL BORING - 2 1 IDENTIFICATION 

1 RPLMW02 1 

1.) GROUND SURFACE ELEVATIONS 
AT THE SOIL BORING (SE) LOCATIONS Y Y GROUND SURFACE ELEVATION 

ARE ESTIMATED 

2.) GROUNDWATER LEVELS MEASURED 
l-30-98 6 0- WOOD,METAL,CONCRETE) GROUNDWATER ELEVATION - 

-0 6 

F 
VOIDS 17.0 r 

3.) ELEVATIONS IN FEET ABOVE MEAN 3 TD=8 
To=0 y 9 

LITHOLOGIC CONTACT {DASHED WHERE INFERRED) 

SEA LEVEL 
: : TOP OF MONITORED INTERVAL (FEET bgs) . 5 

0 10 20 I 

-10 - VERTICAL SCALE IN FEET --10 BOTTOM OF MONITORED INTERVAL (FEET bg 

0 30 60 : TOTAL DEPTH (FEET bgs) TDSl7 

! 
HORIZONTAL SCALE IN FEET 1 

i 

XAD: K: /ADD/71 29/7129qxQS.dwq 04/l 7/98 MF I I 

A 

SILT,SAND.AND GRAVEL 

-- -- ---. 
_-.---- 

SILTSAND AND GRAVEL SILT,SAND AND 
--- WITH REFUSE GRAVEL WITH REFUSE 

\ (w~oD,PLASTIC,CL~TH) 7 
\ 

TO=12 TD=8 

GREENISH GRAY 
SILT AND GRAVEL 

CROSS-SECTIONS A-A’ AND B-B’ 

Fl?UN CADD NO. SOUTH-BHJKN - REV 0 - 02/U/97 I I 



SlZSSO3 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BENZO(A)PYRENE 70 J 
BENZO(B) FLUORANTHENE 120 J 
CBRYSENB 64 J 
FLtlORANTXENE a6 J 
PYREXE 110 J 
Pesticides/PCBs (ug/kg) 
4,4'-DDD 1.5 J 
4,4'-DDE 2 J 
4,4 '-DDT 2.1 J 
DIELDRIN 1.1 J 
Inorganics (mg/kg) 
ALUMINUM 16300 J 
ARSENIC 6.3 
BARIUM 70.2 
CADMIUM 0.6 
CALCIUM 1840 K 
CBROMIUM 21.7 J 
COBALT 7.7 
COPiiER 13.4 
CYANIDE 0.34 L 
IRON 22800 
LEAD 21.7 J 
MAGNESIUM 1540 J 
MANGANESE 577 J 
MBRCURY 0.1 
NICKEL 11.6 J 
POTASSIUM 1540 J 
SELENIUM 0.9 
VANADIUM 44.9 
ZINC 91.0 

S12SSO4 
Depth * 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTERACENE 320 J 
BENZO(A)PYRENE 340 J 
BENZO(B)FLUOlUWTBENE 440 J 
Bl%NZO(G,H,I)PERYLENE 190 J 
BENZ0 (K)FLUORX?THENE 170 J 
CRRYSENE 310 J 
DIBENZO(A,H)ANTBRACENE 91 J 
FLUORANTKEKE 480 J 
INDEN0(1,2,3-CD)PYRENE 210 J 
PEENANTERENE 270 J 
PYRENE 650 J 
PesticidesjPCBs (ug/kg) 
4,4'-DDD 5.3 J 
4,4'-DDE 6 J 
4,4'-DDT 5.9 J 
ALPHA-CHLORDANE 1.9 J 
GAMHA-CHLOBDANE 0.94 J 
BEPTACHLOR EPOXIDE 0.91 J 
Inorganics (mg/kg) 
ALUMINUM 11000 J 
ARSENIC 7.4 
BARIUM 60.5 
BERYLLIUM 0.28 
CADMIUM 0.58 
CALCIDIY 3230 
CHROMIUM 17.3 J 
COBALT 7.9 
COPPER 17.3 
IRON 22400 
LEAD 44.1 J 
MAGNESIUM 1120 J 
MANGAEESE 271 J 
MERCURY 0.1 
NlCKEL 13.1 J 
POTASSIUM 1000 J 
SELENIUM 1.1 K 
SILVER 1.5 
VANADIUM 33.3 
ZINC 78.4 

S12SSO5 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHFtACENE 140 J 
BENZO(A)PYRENE 150 J 
BENZO(B)FLUORANTHENE 340 J 
BENZO(G,E,I)PERYLENE 120 J 
BIS(2-ETHYLHEXYL)PFITHALATE 130 J 
CHRYSENE 170 J 
FLUORANTBENE 240 J 
INDENO(1,2,3-CD)PYRENE 130 J 
PHENANTRRENE 110 J 
PYRENE 220 J 
Pesticides/PCBs &g/kg) 
4,4'-DDE 21 J 
4,4'-DDT 7.6 J 
ALPEA-CELORDAEE 36 J 
AROCLOR-1254 230 J 
GAMMA-CHLORDANE 23 J 
HEPTACRLOR EPOXIDE 4.4 J 
Explosives @g/kg) 
NITROCELLULOSE 46200 
Inorganics (mg/kg) 
ALunINun 13700 J 
ARSENIC 14.4 
BARIUM 174 
BERYLLIUM 0.56 
CADMIUM 1.8 
CALCIUM 3220 
CHROMIUM 34.6 J 
COBALT 13,o 
COPPER 60.3 
IRON 23000 
LEAD 67.6 J 
MAGNESIUM 1420 J 
MANGANESE 332 J 
MERCURY 4.0 
NICKEL 13.3 J 
POTASSIUM 1120 J 
SELENIUM 1.1 K 
SILVER 125 
VANADIUM 53.1 
ZINC 261 

Sl2SSO2 
Depth - 0.0 - 0.5’ 
Semivolatile Organics (ug/kg) 
BENZO(B)PLUORANTBENE 66 J 
FLUORANTFLENE 66 J 
PYRFKB 64 J 
Pesticides/PCBs (ug/kg) 
484 '-DDD 0.93 J 
4,4'-DDE 1.3 J 
4,4'-DDT 2 J 
Inorganics (mg/kg) 
ALUMINUM 13500 J 
ARSENIC 5.5 
BARIUM 42.1 
CALCIUM 1150 K 
cHRon1UM 18.2 J 
COBALT 3.8 
COPPER 13.1 
I RON 22100 
LEAD 17.3 J 
MAGNESIUM 760 J 
MANGANESE 239 J 
MERCURY 0.1 
NICKEL 7.2 J 
POTASSIUM 728 J 
SELENIUM 0.8 
VANADIUM 35.8 
ZINC 71.1 

S12SSOl 
Depth = 0.0 - 0.5’ 
Semivolatile Organics (ug/kg) 
ACENAPEITHENE 92 J 
ANTHRACENE 230 J 
BENZO(A)ANTBRACENE 1200 J 
BENZO(A)PYRENE 1100 J 
BENZ0 (B)FLUORANTHENE 1500 J 
BENZO(G,H,I)PERYLENE 740 J 
BENZO(K)FLUORANTHENE 700 J 
BIS(Z-ETHYLHEXYL)PHTHALATE 57 J 
CAREtAZOLE 150 J 
CHRYSENE 1100 J 
DIBENZO(A,H)ANTHRACENE 210 J 
DIBENZOFURAN 70 J 
FLUORANTKENE 1700 J 
FLUORENE 130 J 
INDEN0(1,2,3-CD)PYRENE 730 J 
PHENANTHRBNE 1300 J 
PYRENE 2200 J 
Pesticides/PCBe (ug/kg) 
4,4'-DDD 5.2 J 
4,4'-DDE 6.2 J 
4,4'-DDT 17 J 
Inorganics (mg/kg) 
ALUMINUM 10600 J 
ARSENIC 8.1 
BARIUM 42.1 
CADMIUM 3.6 
CALCIUM 2040 J 
CHROMIUM 19.4 
COBALT 4.3 
COPPER 81.3 
IRON 20600 
LEAD 48.3 J 
MAGNESIUM 1040 J 
MANGANESE 158 J 
MERCURY 0.28 
NICKEL 11.9 J 
POTASSIUM 1100 J 
SELENIUM 0.89 
SILVER 0.41 
VANADIUM 35.9 
ZINC 108 

1 P%X%NH)uNHM712UPR 4-M&Y-a DNP S’IE 12 - BSTAGS IAm 

CHESAPEAKE DIVISION ~vMF-~awplwwo~ CiaA 403 
-RIsIw 

-. DC dn-w we* *sm M 404 
INDIAN HEAD. MD DES. InR 0.m Ias 

SlmulTmBI: lmE - El-C. MTE . 4s 

SURFACE SOIL POSITIVE DElECTlONS -401 40 PlpoRNlv MTE m lw 
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SlZWPO3 
Semivolatile Organics tug/kg) 
I-NITROSODIPHENYLAMINE 17 
Knorganics (mg/kg) 
9RSENIC 3.3 
BARIUM 249 
:ALc1uM 69500 
ZOPPER 10.8 K 
IRON 83700 
LEAD 2.9 K 
'.lAGNESIUM 14700 
YANGANESE 722 
POTASSIUM 6290 K 
SODIUM 44900 
ZINC 189 
Filtered Inorganics (mg/kg) 
liRSENIC 3.8 
3ARIUM 595 
:ALCIUM 69200 
IRON 78200 
YAGNESIUM 14800 
!4ANGANESE 708 
POTASSIUM 6270 K 
SODIUM 55300 
ZINC 2.50 

SlZWPO4 
Inorganics (mg/kg) 
RRSENIC 
BARIUM 
ZALCIUM 
ZHROMIUM 
ZOPPER 
IRON 
LEAD 
!4AGNESIUM 
WGANESE 
POTASSIUM 
SODIUM 
VANADIUM 
Filtered Inorganics 
RRSENIC 
BARIUM 
"ALCIUM 
ZHROMIUM 
IRON 
!.lAGNESIUH 
WGANESE 
POTASSIUM 
SODIUM 
VANADIUM 

30 
248 
176000 
2.4 K 
11 K 
81700 
1.6 K 
27200 
2190 
5720 K 
403GO 
2.8 L 

(mg/kg) 
31.3 
606 
180000 
2.5 K 
81700 
28100 
2210 
6070 K 
54900 
2.6 L 

slZWPO5 
volatile Organics (ug/kg) 
CHLOROETHANE 1 
Semivolatile Organics (ug/kg) 

4 J 
2 J 

ACENAPHTHENE 
FLUORENE 
pesticides/PCBs (ug/kg) 
ALPHA-CHLORDANE 
DIELDRIN 
GAMMA-CHLORDANE 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
Filtered Inorganics (mg/kg 
ARSENIC 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
POTASSIUM 
SODIUM 
ZINC 

0.004 J 
0.005 J 
0.002 J 

726 
32.6 K 
244 J 
118000 
65300 
23400 
1300 J 
10700 
54200 

'1 
34.2 K 
346 J 
116000 
63500 
23100 
1280 J 
10600 
58000 
37 K 

s12NPO5 (DUP) 
Volatile Organics (ug/kg) 
CHLOROETHANE 
Semivolatile Organics (ug/kg; 
ACENAPHTHENE 4 J 
BIS(2-ETHYLHEXYL)PHTHALATE 2 J 
FLUORENE 2 J 
Pesticides/PCBs (ug/kg) 
ALPHA-CHLORDANE 0.003 J 
DIELDRIN 0.003 J 
Inorganica (mg/kg) 
ALUMINUM 3860 
ARSENIC 32.8 K 
BARIUM 246 J 
CALCIUM 114000 
CHROMIUM 4.8 K 
IRON 66400 
MAGNESIUM 23000 
MANGANESE 1270 J 
POTASSIUM 10800 
SODIUM 53000 
ZINC 21.9 K 
Filtered Inorganics (mg/kg) 
ARSENIC 34.2 K 
BARIUM 487 J 
CALCIUM 124000 
IRON 67800 
MAGNESIUM 24600 
MANGANESE 1370 J 
POTASSIUM 10900 
SODIUM 62000 
ZINC 81.8 

S12wPO6 
Semivolatile Organic9 lug/kg) 
4-METHYLPHENOL 2 J 
Pesticides/PCBs @g/kg) 
HEPTACHLOR EPOXIDE 0.003 J 
Inorganics (mg/kg) 
ALUMINUM 4620 
ARSENIC 30.2 K 
BARIUM 356 J 
CALCIUM 193000 
CHROMIUM 8.1 K 
COBALT 14.4 
IRON 69000 
LEAD 17.3 K 
MAGNESIUM 33100 
MANGANESE 4470 J 
NICKEL 21.8 
POTASSIUM 15200 
SODIUM 35900 
ZINC 46.6 K 
Filtered Inorganics hg/kg) 
ARSENIC 24.6 K 
BARIUM 535 J 
CALCIUM 184000 
IRON 56900 
MAGNESIUM 31000 
MANGANESE 4240 J 
NICKEL 15.4 
POTASSIUM 13800 
SODIUM 40300 
ZINC 95.1 

GEOPHYSICM SURMY GRID OUTLINE 

c 

SlZWPO2 
Semivolatile Organics (ug/kg) 
ACENAPHTHENE 1J 
Inorganics (mg/kg) 
ALUMINUM 4920 K 
ARSENIC 4.8 
BARIUM 119 
CADMIUM 4.5 K 
CALCIUM 42600 
CHROMIUM 8.2 K 
COPPER 27.5 K 
IRON 31700 
LEAD 34.5 
MAGNESIUM 11000 
MANGANESE 633 
MERCURY 0.2 K 
NICKEL 11.8 K 
POTASSIUM 5320 K 
SODIUM 81800 
VANADIUM 11.8 
ZINC 1140 
Filtered Inorganics (mg/kg) 
BARIUM 94.2 
CALCIUM 41100 
COPPER 11.7 K 
IRON 22400 
MAGNESIUM 10300 
MANGANESE 598 
POTASSIUM 4760 K 
SODIUM 78200 
ZINC 663 

S12WPO2 (DUP) 
Semivolatile Organics (ug/kg) 
ACENAPHTHENE 1 J 
Inorganics (mg/kg) 
ALUMINUM 4210 K 

ARSENIC 6.1 
BARIUM 114 
CADMIUM 4.2 K 
CALCIUM 42200 
CHROMIUM 7.3 K 
COPPER 31.6 K 
IRON 30400 
LEAD 32.9 
MAGNESIUM 10800 
MANGANESE 624 
MERCURY 0.17 K 
NICKFL 11.2 K 
POTASSIUM 5140 K 
SODIUM 79900 
VANADIUM 10.8 
ZINC 1100 
Filtered Inorganics (mg/kg) 
BARIUM 94.6 
CALCIUM 41800 
IRON 22700 
MAGNESIUM 10400 
MANGANESE 604 
POTASSIUM 4760 K 

SODIUM 78800 
ZINC 685 

SITE 12 - TOWN GUT LANDFILL 

Sl2WPOl 
Volatile Organics (ug/kg) 
CIS-1,2-DICHLOROETHENE 306 
TRANS-1,2-DICELOROETHBNE 2 
TRICHLOROETHENE 12 
VINYL CHLORIDE 317 
Semivolatile Organics (ug/kg) 
NAPHTHALENE 2 J 
Inorganics (mg/kg) 
ALUMINUM 649 K 
BARIUM 133 
CALCIUM 46400 
CHROMIUM 2.4 K 
COPPER 16.6 K 
IRON 45700 
LEAD 21.6 
MAGNESIUM 7480 K 
MANGANESE 676 
NICKEL 12.1 K 
POTASSIUM 3400 K 
SODIUM 57000 
VANADIUM 2.8 
ZINC 180 
Filtered Inorganics (mg/kg) 
BARIUM 127 
CALCIUM 46400 
CHROMIUM 0.92 K 
COPPER 14.1 K 
IRON 43700 
LEAD 1.3 K 
MAGNESIUM 7450 K 
MANGANESE 674 
NICKEL 10.4 K 
POTASSIUM 3340 K 
SODIUM 57000 
ZINC 59.6 

N 

I 

moFrnENA* CHESAPEAKE DIVISION wvMFAaUTIESMraN-- 
W~l.NGTcm. DC. 

IHDIV-NSWC INDIAN HEAD lNDlANHEAD,MD 

GROUNDWATER POSITIVE DETECTIONS 



S12SD/SW03 
Pesticides/PCBs tug/kg) 
SEPTACHLOR EPOXIDE 0.003 J 
Inorganics (mg/kg) 
RLUMINUM 99.5 K 
MJTIMONY 2.8 J 
hRSENIC 3.4 J 
BARIUM 47.1 L 
CALCIUM 14500 
IRON 492 L 
LEAD 1.5 K 
!qxTESIUM 8090 K 
MANGANESE '137 
NICKEL 2.1 K 
POTASSIUM 4260 
SILVER 2 L 
SODIUM 56900 
VANADIUM 2.3 L 
ZINC 4.8 K 

SlZSD/SWO4 
Pesticides/PCBs @g/kg) 
HEPTACHLOR EPOXIDE 0.002 J 
Inorganics (mg/kg) 
ALUMINUM 22 K 
BARIUM ,20.2 L 
CALCIUM 5950 K 
IRON 179 J 
MAGNESIUM 3340 K 
MANGANESE 62.6 
NICKEL 1.3 K 
POTASSIUM 1950 
SODIUM 24300 
ZINC 2.7 K 

sl2SD/SWO5 
Pesticides/PCBs lug/kg) 
HEPTACHLOR EPOXIDE 0.001 J 
Inorganic9 (mg/kg) 
ALUMINUM 59.8 K 
ARSENIC 3.5 J 
BARIUM 43.5 L 
CALCIUM 12300 
IRON 365 L 
MAGNESIUM 6820 K 
MANGANESE 134 
NICKEL 1.7 K 
POTASSIUM 3770 
SODIUM 50100 
ZINC 3.4 K 1 

S12SDlSWO6 
Volatile Organics fug/kg) 
ACETONE 7 II 
Semivolatile Organic9 (ug/kg) 
DI-N-BUTYL PHTHALATE 22 
Pesticides/PCBs (ug/kg) 
ENDOSULFAN II 0.005 J 
HEPTACHLOR EPOXIDE 0.006 J 
Inorganic9 (mg/kg) 
ALUMINUM 87 K 
BARIUM 23 L 
CALCIUM 6230 K 
IRON 446 L 
LEAD 6.3 L 
MAGNESIUM 3440 K 
MANGANESE 64 
MERCURY 0.22 
NICKEL 1.3 K 
POTASSIUM 1930 
SODIUM 22100 
ZINC 5.8 K 

S12SD/SW06 (OUP) 
Pesticide$/PCBs (ug/kg) 
ENDOSULFAN II 0.003 J 
HEPTACHLOR EPOXIDE 0.005 J 
Inorganic9 (mg/kg) 
ALUMINUM 178 K 
ARSENIC 6 J 
BARIUM 55 L 
CALCIUM 15700 
COPPER 5.9 
IRON 054 L 
LEAD 7.9 L 
MAGNESIUM 8660 K 
MANGANESE 140 
MERCURY 0.12 
NICKEL 1.8 K 
POTASSIUM 4400 
SODIUM 55000 
VANADIUM 2.1 L 
ZINC 9.5 K 

S12SD/SW02 
Pesticides/PCBs (ug/kg) 
HEPTACHLOR EPOXIDE 0.004 J 
Inorganics (mg/kg) 
ALUMINUM 51.7 K 
BARIUM 34.2 L 
CALCIUM 9650 K 
IRON 409 L 
LEAD 1.7 L 
MAGNESIUM 5480 K 
MANGANESE 104 
NICKEL 1.6 K 
POTASSIUM 2990 
SODIUM 33900 
ZINC 4 K 

I 

?%2SD/SW01 
Pesticides/PCBs (ug/kg) 
HEPTACHLOR EPOXIDE 
Inorganic9 (mg/kg) 
ALUMINUM 
BARIUM 

- CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
ZINC 

0.002 J 

63.8 K 
36.6 L 
121oa 
375 L 
6840 K 
69.3 
1.9 K 
3690 
42900 
3.8 K 

CenRlUEbTOFTHENkW CHESAPEAKE DIVISION CUvMFmILITIES-~-C 

IHDIV-NSWC INDIAN HEAD INDIAN HEAD, MD 

SURFACE WATER POSITIVE DETECTIONS 
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S12SD/Sw03 
Semivolatile Organics tug/kg) 
BENZO(A)ANTHRACENE 120 J 
BENZO(A)PYRENE 160 J 
BENZO(B)FLUORANTHENE 230 J 
BENZO(G, H,I)PERYLENE 170 J 
BENZO(K)FLUORANTHENE 100 J 
CHRYSENE 150 J 
FLUORANTHENE 190 J 
INDEN0(1,2,3-CD)PYRENE 120 J 
PHRNANTHRENE 73 J 
PYRENE 230 J 
Pesticides/PCBs tug/kg) 
4,4.-DDE 5.3 J 
AROCLOR-~~~O 100 J 
DIELDRIU 2.4 J 
Inorganics (mg/kg) 
ALUMINUM 7640 J 
ARSENIC 7.1 
BARIUM 41.4 
BERYLLIUM 0.2 
CADMIUM 0.56 
t zALc1UM 1160 K 
t ZHROMIUM 12.9 J 
I "OBALT 4.7 
( :OpPER 10.5 
CRON 14200 
1 LEAD 28.1 J 
I YAGNESIUM 663 J 
I !fANGANESE 88.7 J 
I YERCURY 0.09 
I NICKEL 13.2 J 
1 FOTASSIUM 428 J 
SILVER 0.23 
7 VANADIUM 148 
ZINC 76.4 
j \VS/Simultaneously Extracted Metals (mg/kg) 
t :ADMIUM(SEM) 0.63 J 
( :~PPER(SE~ 7.3 
1 LEAD(SEM) 31.1 
ZINC(SEM) 10.5 
I qiscellaneous Parameters (q/kg) 
1 PH 6.37 
POTAL ORGANIC CARBON 10600 

S12SD/SW04 
Volatile Organics tug/kg) 
2-BUTANONE 33 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHRACRNE 120 J 
BENZO(A)PYRENE 130 J 
BENZO(B)FLUORANTHENE 190 J 
BENZO(G,H, 1)PERYLENE 85 J 
BENZO(K)FLUORANTHENE 57 J 
CHRYSENE 140 J 
FLUORANTHENE 200 J 
INDEN0(1,2,3-CD)PYRENE 99 J 
PHENANTHRENE 100 J 
PYRENE 220 J 
Pesticides/PCBs tug/kg) 
4,4'-DDD 4.3 J 
4,4.-DDE 5 J 
4,4'-DDT 5.7 J 
ENDOSULFAN II- 3.2 J 
Inorganics (mg/kg) 
ALUMINUM 8350 J 
ARSENIC 5.1 
BARIUM 47.1 
CALCIUM 2070 
CHROMIUM 21.6 J 
COBALT 5.5 
COPPER 13.6 
IRON 16900 
LEAD 52.2 J 
MAGNESIUM 2500 J 
MANGANESE 243 J 
MERCURY 0.1 
NICKEL 28.4 J 
POTASSIUM 487 J 
VANADIUM 29.6 
ZINC 65.8 
AVS/Simu1taneouS1y Extracted Metals (mg/kg) 
ACID VOLATILE SULFIDE 1.84 
CADMIUM(SEM) 0.22 J 
COPPER(SEM) 6 
LEAD(SEM) 37.5 
NICKEL(SEM) 6.4 
ZINC(SEM) 19.6 
Miscellaneous parameters (q/kg) 
NITROCELLULOSE 26.7 
PH 6 
TOTAL ORGANIC CARBON 11900 

s12sD/sw04 (DUP) 
Volatile Organics tug/kg) 
2-BUTANONE 17 J 
Semivolatile Organics (ug/kg) 
ACENAPHTHENE 100 J 
ANTHRACENE 380 J 
BENZO(A)ANTHRACENE 1800 J 
BENZO(A)PYRENE 1300 J 
BENZO(B)FLUORANTHENE 2000 J 
BENZO(G,H,I)pERYLENE 760 J 
BENZO(K)FLUORANTHENE 490 J 
CARBAXOLE 130 J 
CHRYSENE 1600 J 
DIBENZO(A,H)ANTHRACENE 220 J 
DIBENZOFURAN 89 J 
FLUORANTHENE 2300 J 
FLUORENE 110 J 
INDEN0(1,2,3-CD)PYRRNE 700 J 
PHENANTHRENE 1600 J 
PYRRNE 3200 J 
PesticidesjPCEs tug/kg) 
4,4'-DDD 4.6 J 
4,4'-DDE 5.4 J 
4,4'-DDT 8.1 J 
Inorganics (mg/kg) 
ALUMINUM 7970 J 
ARSENIC 6.8 
BARIUM 50.6 
BERYLLIUM 0.24 
CALCIUM 2620 
CHROMIUM 19.3 J 
COBALT 7.8 
COPPER 23.5 
IRON 18300 
LEAD 58.3 J 
MAGNESIUM 7480 J 
MANGANESE 149 J 
MERCURY 0.12 
NICKEL 87.5 J 
POTASSIUM 400 J 
VANADIUM 30.8 
ZINC 69.9 
AVS/Simultaneously Extracted Metals (mg/W) 
ACID VOLATILE SULFIDE 0.84 
CADMIUM(SRM) 0.34 J 
COPpER(SEM) 22.3 
LEAD(SEM) 52.2 
ZINC(SEM) 29.1 
Miscellaneous Parameters (mg/kg) 
PH 6.22 
TOTAL ORGANIC CARBON 18000 

Sl2SD/SWO6 
Volatile Organics (ug/kg) 
2-BUTANONE 35 
Semivolatile Organics tug/kg) 
ACENAPHTHENE 2600 J 
ANTBRACENE 4300 J 
BENZO(A)ANTHRACENE 14000 J 
BENZO(A)PYRENE 12000 J 
BENZO(B) FLUORANTHENE 19000 J 
BENZO(G,H,I)PERYLENE 7600 J 
BENZO(K)FLUORANTHENE 5800 J 
CARBAZOLE 2100 J 
CHRYSENE 14000 J 
DIBENZO(A,H)ANTHRACENE 2300 J 
DIBENZOFURAN 1200 J 
FLUORANTHENE 22000 J 
FLUORENE 1900 J 
INDEN0(1,2,3-CD)PYRENE 6900 J 
PHENANTHReNE 17000 J 
PYRENE 24000 J 
Pesticides/PCBs (ug/kg) 
4,4'-DDD 33 J 
4,4.-DDE 41 J 
4#4'-DDT 53 J 
Inorganics (mg/kg) 
ALUMINUM 6740 J 
ANTIMONY 2.5 L 
ARSENIC 19.7 
BARIUM 65.6 
BERYLLIUM 0.1 
CADMIUM 4 
CALCIUM 2360 
CHROMIUM 19.8 J 
COBALT 5.1 
COPPER 27.2 
IRON 16500 
LEAD 131 J 
MAGNESIUM 627 J 
MANGANESE 271 J 
MERCURY 1.3 
NICKEL 11.3 J 
POTASSIUM 393 J 
SILVER 1.1 
VANADIUM 25.4 
ZINC 123 
RVS/Simultaneously Extracted Metals (mg/kg) 
RCID VOLATILE SULFIDE 0.71 
CADMIUM(SEM) 4.9 J 
COPPER(SEM) 20.5 
LEAD(SEM) 132 
ZINC(SEM) 72.6 
Miscellaneous parameters (mg/kg) 
NITROCELLULOSE 40.2 
PH 6.75 

SlZSD/SW05 
Volatile Organics (ug/kg) 
2-BUTANONE 15 J 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHRACENE 94 J 
BENZO(A)PYRENB 120 J 
BENZO(B)FLUORANTHENB 330 J 
BENZO(G,H,I)PERYLENE 64 J 
BIS(2-ETHYLHEXYL)PHTHALATE 110 J 
CHRYSENE 210 J 
FLUORANTHENE 310 J 
INDENO (1,2,3-CD)PYRENE 84 J 
PHENANTHRENE 110 J 
PYRENE 250 J 
Pesticides/PCBs @g/kg) 
4,4'-DDD 7.1 J 
4,4'-DDE 13 J 
4,4'-DDT 1.5 J 
ALPHA-CHLORDANE 2.5 J 
GAMMA-CHLORDANE 1.8 J 
Inorganics (mg/kg) 
ALUMINUM 10000 J 
ARSENIC 5.3 
BARIUM 53.5 
CALCIUM 1220 K 
CHROMIUM 17.7 J 
COBALT 4 
COPPER 62 
IRON 14900 
LEAD 39.6 J 
MAGNESIUM 745 J 
MANGANESE 94.9 J 
MERCURY 0.16 
NICKEL 7.4 J 
POTASSIUM 433 J 
SILVER 1.9 
VANADIUM 25.7 
ZINC 86.5 
AVS/Simultaneously Extracted Metals (mg/kg) 
ACID VOLATILE SULFIDE O.82 _ __~ 
COPPER (SEMI 78.5 
LEAD(SEM) 38.6 
NICKEL(SEM) 2.5 
ZINC(SEM) 23.9 
Miscellaneous Parameters (mg/kg) 
PH 6-72 
TOTAL ORGANIC CARBON ii70 
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S12SD/SW02 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHRACENE 390 J 
BENZO(A)PYRENE 410 J 
BENZO(B)FLUORANTHENE 510 J 
BENZO(G,H,I)PERYLENE 300 J 
BENZO(K)FLUORANTHENE 240 J 
CHRYSENE 420 J 
DIBENZO(A,H)ANTHRACENE 97 J 
FLUORANTHENE 550 J 
INDENO(l,2,3-CD) PYRENE 230 J 
PHENANTHRENE 240 J 
PYRENE 700 J 
Pesticides/PCBs lug/kg) 
4,4'-DDD 14 J 
4,4'-DDT 8.7 J 
Inorganics (mg/kg) 
ALUMINUM 8530 J 
ARSENIC 8.7 
BARIUM 46.1 
BERYLLIUM 0.14 
CADMIUM 0.81 K 
CALCIUM 1620 
CHROMIUM 18.9 J 
COBALT 5.5 
COPPER 14.3 
IRON 32900 
LEAD 33.3 J 
MAGNESIUM 616 J 
MANGANESE 268 J 
MERCURY 0.2 
NICKEL 11.7 J 
POTASSIUM 439 J 
VANADIUM 29.7 
ZINC 94.1 
AVS/Simu1taneously Extracted Metals (mg/kg) 
ACID VOLATILE SULFIDE 1.73 
CADMIUM(SEM) 0.71 J 
COPPER(SEM) 11.6 
LEAD(SEI4) 22.1 
NICKEL(SEM) 5.5 
ZINC(SEM) 60.1 
Miscellaneous Parameters (mg/kg) 
NITROCELLULOSE 27.5 

Sl2SD/SWOl 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHRACENE 72 J 
BENZO(A)PYRENE 72 J 
BENZO(B)FLUORANTHENE 140 J 
CHRYSENE 84 J 
FLUORANTHENE 150 J 
PHENANTHRENE 84 J 
PYRENE 110 J 
Pesticides/PCBs (ug/kg) 
4,4'-DDD 3.9 J 
4,4'-DDE 4 J 
4,4'-DDT 2.4 J 
Inorganics (mg/kg) 
ALUMINUM 7930 J 
ARSENIC 8 K 
BARIUM 38.7 
CADMIUM 2.9 K 
CALCIUM 1690 K 
CHROMIUM 35.6 J 
COBALT 8.7 
COPPER 34.1 
IRON 33800 
LEAD 34 J 
MAGNESIUM 6900 J 
MANGANESE 252 J 
MERCURY 0.12 
NICKEL 97.2 J 
POTASSIUM 547 J 
SILVER 0.33 
VANADIUM 24.5 
ZINC 76.7 
AVS/Simultaneously Extracted Metals (mg/kg) 
ACID VOLATILE SULFIDE 2.74 
CADMIUM(SEM) 2.9 J 
COPPER(SEM) 19.7 
LEAD(SEM) 28.8 
NICKEL(SEM) 19.9 
ZINC(SEH) 31.7 
Miscellaneous Parameters (mg/kg) 
NITROCELLULOSE 471 
PH 6.45 
TOTAL ORGANIC CARBON 19700 
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5.0 ORGANICS PLANT/SCRAP YARD - SITE 39141 

This section provides a site-specific summary of various aspects of the Organics Plant and Scrap Yard 

investigations. 

5.1 SITE BACKGROUND 

5.1.1 Site Description 

Site 39 consists of the point of discharge into Mattawoman Creek of an outfall pipe carrying wastewater 

from Building 497 (Figure 5-l). Operations conducted in Building 497 from 1961 to 196!5 included 

formulating a propellant binder, bis-2,2-dinitropropanol acetal/formal (E/A&H, 1994). Silver nitrate was 

used as a catalyst in producing the acetal/formal and, during one stage of the pracess, silver was in its 

elemental form (E/A&H, 1994). 

I._ 

Reportedly, several accidental releases of acetal/formal, silver, dinitropropanol, ethylene dichloride, 

methylene chloride, and formaldehyde into Mattawoman Creek occurred via the pipe outfall as a result of 

an improperly closed valve (E/A&H, 1994). Also, site personnel reported that acetal/formal and silver 

were visible at times on the surface of Mattawoman Creek near this outfall (E/A&H, 1994). 

From the 1960s to 1988, electrical transformers were stored at the northwestern end of Site 41 prior to 

off-site disposal. Following an inspection conducted in 1981, 17 transformers were identified as either 

PCB contaminated or PCB containing (NEESA, 1983). These transformers were believed to have leaked 

and contaminated the soil in this portion of Site 41. Additionally, lead batteries were stored in t:he Site 41 

scrap yard and may have released lead to the surface soils (E/A&H, 1994). Runoff from Site 41 flows 

southwest, into Mattawoman Creek, upstream of Site 39. 

Site 40, the Palladium Catalyst Site, is a site located upstream of Site 39 and downstream of Site 41 

(Figure 5-l). The 1994 SI (E/A&H, 1994) recommended no further study of Site 40. The site consists of 

the point of discharge into Mattawoman Creek of an outfall pipe carrying wastewater from the area of 

Buildings 232, 1552, and 1559. Operations during 1974 and 1975 included the formulation of UDMH, a 

production process that hydrogenated dimethylnitrosamine using a palladium catalyst on carbon black 

(E/A&H, 1994). 
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5.1.2 Historical Environmental Data 

A Potomac River Sediment Study was conducted by the Chesapeake Laboratory of EPA in 1970. Results 

of the analysis showed unusually high concentrations of elemental silver in the sediments in the area. 

Silver appeared at a concentration of 1,207 ppm, compared with upstream and downstream levels of 2 to 

4 ppm, respectively (Hauser and Fauth, 1972). 

Sampling was conducted during the Phase II SI to determine if sediments at the Site 39 pipe outfall and in 

Mattawoman Creek were contaminated from reported releases. The SI sampling program is summarized 

in Table 5-l. 

Surficial (top 6 inches) sediment samples were collected from Mattawoman Creek, and two surface 

sediment locations were sampled at the outfall. The samples were submitted for analysis of VOCs, 

SVOCs, TAL metals, and explosive derivatives. Figure 5-2 provides the location and analytical results 

that exceed the EPA Region III screening levels for the sediment samples collected at the Site 39 outfall 

and in Mattawoman Creek near the Site 39 outfall. Figure 5-3 provides the location and analytical results 

that exceed the EPA Region III screening levels for the sediment samples collected in Mattawoman Creek 

near the Site 41 scrap yard. 

The samples collected for Site 40 in Mattawoman Creek were analyzed for palladium only, and results 

were all below the analytical detection limit. The two Site 39 surface sediment locations, 39DPOl and 

39DP02, were collected at the immediate outfall of the pipe and in the channel leading to Mattawoman 

Creek. No visible signs of stressed vegetation exist in this area. Neither sample contained detectable 

volatile organics; however, 30DPOl had 13 detectable SVOCs and had levels of silver and lead above 

background levels. Nitroquanidine (NQ) and nitrocellulose were detected in both sample locations. 

In the 11 sediment samples collected from Mattawoman Creek in the area of Sites 39, 40, and 41, low 

levels of VOCs, SVOCs, pesticides, and metals were detected. Three VOCs were detected (acetone, 

chloromethane, and carbon disulfide) at minimum concentrations. 

Site 41 was investigated to determine if PCBs, solvents, or lead had contaminated the shallow soil zone, 

shallow groundwater, and/or creek sediments. Figure 5-4 provides the locations and analytical results of 

soil samples and contaminant concentrations exceeding the EPA Region III screening levels. Figure 5-5 

provides similar information for groundwater. Figure 5-6 provides the location of the soil gas samples 

collected during the SI. No volatiles were detected, with the exception of total gas chromatograph/flame 
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_, \, ionization detection (GCIFID) volatiles, which were detected at 2.3 pg/L in sample 41-7, collected from a 

location adjacent to a battery storage location existing at the time of the sample collection (E/A&H, 1994). 

The three groundwater monitoring wells located on Site 41 were sampled by E/A&H in September 1992 

and April 1993 (E/A&H, 1994). TCE was detected in water samples 41GWOl (4 pg/L) and 41GW03 

(15 pg/L) during the September 1992 sampling event. In April 1993, the same locations both exhibited 

TCE concentrations of 4 pg/L. All detected pesticide concentrations for water samples collected in 

April 1993 were below contract required-quantitation limits (CRQLs). However, aluminum, beryllium, iron, 

manganese, and nickel were reported at concentrations above the Federal Drinking Water Standard 

(E/A&H, 1994). 

5.2 REMEDIAL INVESTIGATION FIELD ACTIVITIES 

z 

This section discusses the field activities performed at Site 39/41 in October 1997. The activities 

consisted of sampling of surface soil, groundwater, sediment, and surface water for fixed-base laboratory 

analyses. Figure 5-l shows the current conditions of the site and -sampling locations. The :sampling 

locations were established in the project-specific RI work plan (B&R Environmental, 1997c). Table 5-2 

provides a summary of the October 1997 sampling program. Sample log sheets are provided in 

Appendix A. 

5.2.1 Soil Investigation 

A total of nine surface soil samples were collected, at Site 41 for chemical analysis to further define the 

extent of soil contamination. Samples S41SSOl through S41SSO7 were collected from a grassy area 

outside the scrap yard along the fence. Samples S41SSO8 and S41 SSO9 were collected inside the Scrap 

Yard from areas of stained soils. 

The samples were collected for TCL VOCs, TCL SVOCs, TAL metals, cyanide, pesticides/PCBs, and 

explosives. Table 5-2 provides a summary of the October 1997 sampling program. 

5.2.2 Groundwater investigation 

The existing potable water supply well PW07 was sampled to update and better define the nature and 

concentration of cbntamination present in the water-table aquifer. The sample collected from the supply 

well PW07 was identified as S41GW004. Monitoring wells originally installed during the Phase II SI are 

shown on Figure 5-1. Samples were collected from the existing monitoring wells and analyzed for TCL 

VOCs, TCL SVOCs, TAL metals, cyanide, pesticides/PCBs, and explosives. 
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5.2.3 Surface Water and Sediment investigation 

A total of six surface water samples were collected from Mattawoman Creek approximately 10 to 20 feet 

from the shoreline. Three samples (S39SWO4 through. S39SWO6) were collected adjacent to Site 41 to 

identify localized sources of surface water contamination associated with the site. Three downstream 

surface water samples (S39SWOl through S39SWO3) were collected to further characterize the extent of 

contamination associated with the Site 41. In addition, surface water samples S39SWOl and S39SWO2 

were collected to evaluate the contamination associated with the Site 39 outfall. 

A total of eight sediment samples were collected from Mattawoman Creek. Four of the sediment samples 

(S39SDOl through S39SD04) were collected to determine contamination associated with the Site 39 

outfall. Sample S39SD03 was collected right below the outfall. Samples S39SD02 and S39SDOl were 

collected downstream of the outfall. Sample S39SD04 was collected just upstream of the Site 39 outfall 

to determine the presence of contamination downstream of Site 41. The remaining four sediment 

samples (S39SD05 through S39SDO8) were collected to verify the nature of contamination in the 

sediments adjacent to and downstream of Site 41. The sediment samples were analyzed for TCL VOCs, 

SVOCs, TAL metals, total organic carbon. (TOC), SEMIAVS, explosives, and pesticides/PCBs. The 

surface water samples were analyzed for TCL VOCs, SVOCs, TAL metals, and cyanide. 

5.2.4 Summary of Environmental Investigation 

The RI field activities for the Site 39/41 - Organics Plant/Scrap Yard included the collection of four 

groundwater samples, nine surface soil samples, eight sediment samples, and six surface water samples 

for fixed-base laboratory analyses. 

5.3 SITE CHARACTERISTICS 

This section discusses the site-specific geology and hydrogeology at Site 41 Scrap Yard. 

5.3.1 Geology 

Subsurface soil conditions at Site 41 were not investigated during this RI field effort. An SI included the 

installation of eight soil borings (E/A&H, 1994). Three of the borings were converted into monitoring wells. 

The SI report data were used to generate cross sections for this RI report. The boring locations and 

cross-section locations are shown on Figure 5-l. Cross-sections A-A and B-B’ are shown on Figures 5-7 
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and 5-8. The subsurface materials generally consist of slag and coal in shallow isolated areas, clayey 

sand interlayered with clayey gravel and sand lenses, overlying green-gray clay, and brown sandy clay. 

Cross section A-A traverses south to north across the site from well 41MWOl to soil boring 41SBO2. At 

41 MWOl, a 2-feet-thick layer of slag and coal was encountered at the ground surface.’ The slag and coal 

are underlain by natural material consisting of clayey sand interlayered with clayey gravel and sand 

lenses. At well 41 MWOl, a greenish-gray clay was encountered from approximately 15 feet bgs to the 

bottom of the boring. The coal and slag do not extend northward into the storage area. The underlying 

sequence of sediments extend beneath the storage area, beyond well 41 MW03. At well 41 MWO;! and soil 

boring 41SB02, the green-gray clay changes to a brown sandy clay. A layer of coal and slag, 2 to 5 feet 

thick, was encountered at the ground surface in the southern portion of the site at well 41MW02 and soil 

boring 41 SB02. 

Cross section B-B’ traverses southwest to northeast across the north-central portion of the site from soil 

boring 41SBOl to well 41MW03. At 41SB01, a sandy clay layer, approximately 8 feet thick at the ground 

surface, is underlain by a 6 feet thick layer of sand and gravel. Both overlie a green-gray clay at 

approximately 15 feet bgs . The green-gray clay extends to the northeast to 41MWO3, where it underlies 

;s_ a 12 feet thick layer of clayey sand at the ground surface and extends to the bottom of the boring. 

In summary, the subsurface materials generally consist of clayey sand interlayered with clayey gravel and 

sand lenses underlain by green-gray clay, except in the northern portion of the site where it is unclerlain by 

a brown sandy clay. Two- to 5 feet thick layers of slag and coal were encountered in the southernmost 

and northernmost portions of the study area, outside the fenced area referred to as the scrap yard. 

5.3.2 Hydrogeology 

Hydrogeologic conditions at the site have been interpreted from data obtained during the RI field activities. 

Physical features, such as the ground surface topography and the proximity to Mattawoman Creek, were 

considered in making interpretations regarding the groundwater fiow pattern. Synoptic groundwater level 

measurements were taken at the site on January 30, 1998. The depth to the groundwater measured in 

the wells ranges from approximately 2 to 4 feet bgs. Groundwater elevations vary from 4.55 to 8.58 feet 

above mean sea level (msl). The resulting depths to groundwater and groundwater elevations are 

presented on Table 5-3. The groundwater elevations were used to generate a potentiometric. surface, 

shown on Figure 5-9. The groundwater is flowing toward and discharging into Mattawoman Creek. 

However, this creek is tidal and, during high tide, loosing stream conditions may occur. These conditions 

may cause the water table to be slightly elevated near the creek (bank storage) and may change the 
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groundwater flow pattern. The groundwater is primarily recharged by downward migration of precipitation 

through the unsaturated zone to the water table. The green-gray clay underlying the site at approximately 

15 feet bgs probably impedes the downward migration of the groundwater to deeper aquifers. 

5.4 NATURE AND EXTENT OF CONTAMINATION 

This section presents the results of the sampling and analysis of environmental samples collected at Site 

39/41, as described in Sections 2, 5.1, and 5.2. Table 5-l provided a summary of the sampling and 

analytical programs for the historical sampling described in Section 5.1. Table 5-2 provided a summary of 

the sampling and analytical program.for environmental samples collected by B&R Environmental during 

the October 1997 investigation as described in Sections 2 and 5.2. Analytical results are summarized in 

Tables 5-4 through 5-l 1 and presented in detail in Appendix H. 

5.4.1 Surface and Subsurface Soil 

Neither surface nor subsurface soil samples were collected from Site 39. Surface soil samples were 

collected from Site 41 during historical investigations and during the October 1997 RI sampling. 

Subsurface soil samples were collected from Site 41 during the historical investigations only. Analytical 

results for any parameter detected at least once in surface soil samples collected during historical 

sampling events and during the October 1997 RI are presented in Tables 5-4 and 5-5, respectively. 

Analytical results for any parameter detected at least once in subsurface soil samples collected during 

historical sampling events are presented in Table 5-6. Table 5-12 provides a comparison of descriptive 

statistics (i.e., detection frequency, minimum and maximum detected concentrations, location of maximum 

concentration, and average of positive detections) for Site 39141 surface and subsurface soil samples. 

Figures 5-10 and 5-l 1, respectively, depict the locations and concentrations of positively detected 

parameters in surface and subsurface soil samples. 

5.4.1 .l Surface Soil Characterization 

Volatile Organic Compounds 

As.shown on Table 5-12 and Figure 5-10, acetone was detected in the surface soil sample collected from 

location S41SSO6 at a concentration of 120 ug/kg. Although this result was not determined during data 

validation to be due to laboratory or field blank contamination, this compound is a common field and 

laboratory contaminant. Acetone was also detected in the site-specific background surface soil samples 

at a maximum concentration of 13,000 ug/kg. Carbon disulfide and toluene were detected at low 

concentrations (3 pg/kg and 9 ug/kg, respectively) iri the surface soil sample collected from location 
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,, -_ 41 SB0301. Both of the sampling points are located outside the boundary of the scrap yard. No other 

VOCs were detected in any of the Site 41 surface soil samples. 

Semi-Volatile Organic Compounds 

Twenty-four SVOCs were detected in Site 41 surface soil samples. As shown on Table 5-12, the list of 

detected SVOCs is comprised of 1,2,4-trichlorobenzene, 4-methylphenol, carbazole, dibenzofuran, three 

phthalates, and 17 PAHs. 4-Methylphenol and carbazole were detected in only one and four, 

respectively, of IO surface soil samples at concentrations ranging from 41 pglkg to 240 us/kg. 

Dibenzofuran was detected in seven of 10 surface soil samples at concentrations ranging from 41 ug/kg 

to 590 pg/kg. The three phthalates were detected in from three to eight of the 10 surface soil samples. 

Bis(2-ethylhexyl) phthalate was detected most frequently and at the highest concentrations (ramging from 

43 ug/kg to 2,100 uglkg). Phthalates, which are common plasticizers, are also common laboratory 

contaminants. However, the results for these phthalates were not qualified based upon blank 

contamination during the data validation process. Bis(2-ethylhexyl) phthalate was also detected in the 

site-specific background surface soil samples at a maximum concentration of 640 ug/kg. 

:___ All but three of the 17 PAHs were detected in at least six of the 10 surface soil samples. Detected 

concentrations of PAHs ranged from 42 us/kg (2-methylnaphthalene) to 6,100 pg/kg (pyrene). The 

maximum concentrations of 12 PAHs were detected in the surface soil sample collected from location 

S4lSSO5, and the maximum concentrations of four PAHs were detected in the surface soil sample 

collected from location S41SSO7. Both of these sampling points are located just outside the fence along 

the southern boundary of the scrap yard. 

.I i-s, 

1,2,4-Trichlorobenzene was detected in six of the 10 surface soil samples. It was detected at a rnaximum 

concentration of 4,800 pg/kg in the surface soil sample collected from location S41SSO8 and at a 

concentration of 2,900 ug/kg in the field duplicate sample collected from the same location. As shown on 

Figure 5-10, this sampling point is located in the south-central portion of the scrap yard. 1,2,4- 

Trichlorobenzene was detected at a concentration of 900 pg/kg in the surface soil sample collected from 

location S4lSSO6, located along the fence outside the southeastern boundary of the scrap yard. 

Concentrations of 1,2,4-trichlorobenzene detected in four other Site 39141 surface soil samples ranged 

from only 50 ug/kg to 280 ug/kg. However, concentrations of .PAHs in the surface soil samples collected 

from locations S41SSO8 and S4lSSO9 were relatively low compared to the concentrations of PAHs 

detected in other Site 41 surface soil samples. This suggests that the concentrations of 1,2,4- 

trichlorobenzene detected at locations S41SSO8 and S41SSO9 may be associated with spills or specific 

procedures performed at those locations. 
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Pesticides/PCBs 

As shown on Table 5-12, endrin (91 Pg/kg) and heptachlor epoxide (5.5 us/kg) were detected in the 

surface soil sample collected from historical sampling location 4lSBO3, located west of the former 

transformer storage area at the northwestern end of Site 41. Pesticides were not.detected in any of the 

surface soil samples collected from Site 41 dtiring the October 1997 RI. However, a single PCB (Aroclor 

1260) was detected in nine of the 10 surface soil samples (i.e., the nine surface soil samples collected 

during the October 1997 RI) at concentrations ranging from 330 uglkg (4lSSO3) to 180,000 ug/kg 

(41SSO8). The concentration of Aroclor 1260 detected at the sampling point nearest the former 

transformer storage area at the northwestern end of the scrap yard (4lSSOl) was 11,000 ug/kg. 

However, concentrations of this PCB at five other Site 41 surface soil sampling locations (S41SSO9, 

S41 SS08, S41 SSO5, S41 SS06, and S41 SS07) exceeded this concentration. The maximum 

concentration of Aroclor 1260 was detected in the soil sample collected from location S41 SS08, located in 

the south-central portion of the scrap yard. 

Explosives 

Nitrocellulose and nitroguanidine were the only explosive compounds detected in the Site 41 surface soil 

samples. Nitroguanidine was detected in surface soil samples collected from locations S4lSSO6 and 

S41SSO7 at concentrations of 115.4 ug/kg and 288.4 us/kg, respectively. As depicted on Figure 5-10, 

these two sampling points are located just outside the fence near the southeast end of Site 41. 

Nitrocellulose was detected in five of nine surface soil samples at concentrations ranging from 

24,400 ug/kg to 33,200 ug/kg. The two greatest concentrations of nitrocellulose were also detected in the 

surface soil samples collected from locations S41SSO7 (33200 pg/kg) and S41SSO6 (31600 ug/kg). The 

remaining three positive detections of nitrocellulose were associated with locations S41 SS08, S41 SSOI , 

and S41 SS03. 

lnorganics 

Twenty-one metals and cyanide were detected in the surface soil samples collected from Site 41. Several 

inorganic parameters were detected in Site 41 surface soil samples at maximum concentrations 

exceeding the UTLs5% calculated for the basewide background soil dataset: 
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-_ Eastern”) 
United Maryland(z) 

Metal Maximum Concentration U&s, BACKGROUND States Soils Soils 
(mdkg) OWW 0m.W) (w WI 

Antimony 10.6 Not detected 4 - 8.8 NA 

Arsenic 216 4.25 co.1 -73 1.1 - 7.1 

Barium 192 144 10-1500 150-700 
Cadmium 45.6 0.26 NA ~0.01 - 5.6 
Calcium 137000 A09 100-280000 NA 

Chromium 88.2 24.2 1-l 000 15-l 00 
Copper 189 18.7 cl - 700 5 -70 
Cyanide 0.52 Not detected NA NA 

Iron 53000 43170 IOO->I 00000 NA 
Lead 3540 149 <IO-300 10 - 50 

Magnesium 9460 1382 50-50000 NA 
Mercury 3.9 0.087 0.01 - 3.4 0.04 - 0.14 

Nickel 44.3 18.2 <5 - 700 ND - 30 

Selenium 3.3 1.09 co.1 - 0.5 
co.1 - 3.9 

Silver 4 Not detected NA NA 
Zinc 536 38.1 4 - 2900 8-113 

, --__ 
Note: 

1 Shacklette and Boerngen, 1984 
2 Dragun, 1991 
NA Not available 
ND Not detected 

The results for barium, iron, magnesium, and nickel in only one or two of the surface soil samples 

exceeded the respective UTLs,,, calculated for the background dataset. Of the inorganic parameters with 

concentrations exceeding background, the maximum concentrations of barium, calcium, chromium, iron, 

and magnesium were within the concentration ranges reported in the literature for soils of the eastern 

United States and/or the state of Maryland. Maximum concentrations of copper, nickel, selenium, and 

zinc were within the respective concentration ranges reported for soils of the eastern United States but 

exceeded the concentration ranges reported for the state of Maryland. 

Antimony, cyanide, and silver were detected in the Site 41 surface soil samples; however, these 

parameters were not detected in the background dataset for Indian Head. Only the maximum 

concentration of antimony exceeded the concentration range reported for soils of the eastern United 

States. Data were not available in the literature for cyanide and silver for soils of the eastern United 

States. 

059802/P 5-9 CT0 0245 



Lead was detected in all 10 Site 41 surface soil samples. Concentrations of lead for surface soil samples 

collected from four locations (S41SSO5, S4lSSO7, S41SSO8, and S41SSO9) exceeded the site-specific 

background concentration for lead. Lead was detected at a maximum concentration of 3,540 mg/kg in the 

surface soil sample collected from location S41SSO5, located just outside the fence along the southern 

edge of the scrap yard. Lead concentrations in the remaining surface sqil samples ranged from 

22.5 mg/kg to 457 mg/kg. The source of this lead contamination may be the lead batteries stored at the 

scrap yard, as discussed in Section 5.1.1. Other notable detections include arsenic, which was detected 

in all 10 surface soil samples at concentrations ranging from 21.8 mglkg to 216 mg/kg. 

Analysis for total petroleum hydrocarbons (TPHs) was performed for the historical surface soil sample 

collected from location 41SB0301. TPHs were detected at a concentration of 16.2 mg/kg, which is less 

than the site-specific background concentration for this parameter (39.1 mg/kg). Measurements of pH for 

the Site 41 surface soil samples ranged from 5.43 to 11.9. 

5.4.1.2 Subsurface Soil Characterization 

Volatile Organic Compounds 

As shown on Table 5-12 and Figure 5-l 1, acetone and carbon disulfide were detected in Site 41 

subsurface soil samples. Acetone, a common laboratory contaminant, was detected in three of 22 

subsurface soil samples at concentrations ranging from 220 uglkg to 1,200 ug/kg. Carbon disulfide was 

detected in six of 22 subsurface soil samples at concentrations ranging from 2 ug/kg to 6 uglkg. 

Semi-Volatile Organic Compounds 

SVOCs were detected with less frequency and at lesser concentrations in Site 41 subsurface soil samples 

than in Site 41 surface soil samples. Seventeen SVOCs were detected in Site 41 subsurface soil 

samples. As shown on Table 5-12, the list of detected SVOCs is comprised of carbazole, dibenzofuran, 

two phthalates, and 13 PAHs. As shown on Table 5-6 and depicted on Figure 5-l 1, all the SVOCs were 

detected in only the subsurface soil sample(s) collected at a depth interval of 5 to 7 feet from the boring 

for 41880402 and/or at the same depth interval from the boring for 41SB0201. Both of these sampling 

points are located south of the scrap yard; boring 41SBO4 is located along a dirt road just south of the 

boundary of the scrap yard, and boring 41SB02 is located southeast of boring 42SBO4, near the shore of 

Mattawoman Creek. 1,2,4-Trichlorobenzene, which was detected in six of 10 Site 41 surface soil samples 

with a maximum concentration of 4800 uglkg, was not detected in any of the Site 41 subsurface soil 

samples. Wrth few exceptions, maximum concentrations of SVOCs detected in Site 41 subsurface soil 
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samples were from five to 20 times less than maximum concentrations of SVOCs detected in Site 41 

surface soil samples. Di-n-butyl phthalate and diethyl phthalate were detected in Site 41 subsurface soil 

samples at concentrations greater than those detected in Site 41 surface soil samples. 

Pesticides/PCBs 

As shown on Table 5-6, pesticides were detected in four of the 22 Site 41 subsurface soil samples. The 

sample collected at a depth interval of 5 to 7 feet from the boring for 41SB0201, located south of the 

scrap yard near the shore of Mattawoman Creek, contained the greatest total concentration of pesticides. 

4,4’-DDT and its derivatives, 4,4’-DDE and 4,4’-DDD, were detected in this sample at concentrations of 

980 ug/kg, 160 pg/kg, and 53 ug/kg, respectively. Endrin and gamma-chlordane were also detected in 

this sample at concentrations of 15 pglkg and 1.4 ug/kg, respectively. Only 4,4’-DDT (at 5.9 uglkg) was 

detected in the subsurface soil sample collected at a depth interval of 10 to 12 feet from this same boring. 

4,4’-DDT and endrin were detected at concentrations of 7.5 ug/kg and 20 uglkg, respectively, in the 

subsurface soil sample collected at a depth interval of 5 to 7 feet from boring 41SBO4, located outside the 

scrap yard near the scrap yard’s southern edge. 4,4’-DDD, endosulfan II, and heptachlor epoxide were 

detected at concentrations ranging from 0.86 ug/kg to 2.9 ug/kg in the subsurface soil sample collected at 

a depth interval of 10 to 12 feet from soil boring 41SBO5, located in the former transformer storage area at 

the northwestern end of Site 41. All detected concentrations of 4,4’-DDE and 4,4’-DDT exceeded the 

U-km calculated for these compounds (2.9 ug/kg and 3.05 pg/kg, respectively) for the Ibasewide 

background soil dataset. As shown on Table 5-12, although Aroclor 1260 was detected in nine of ten Site 

41 surface soil samples at concentrations ranging from 330 ug/kg to 180,000 ug/kg, PCBs were not 

detected in any of the Site 41 subsurface soil samples. 

:.- 

Explosives 

Analyses for explosives were not performed for any of the Site 41 subsurface soil samples. 

lnorganics 

Twenty-one metals were detected in the subsurface soil samples collected from Site 41. Several metals 

were detected in Site 41 subsurface soil samples at maximum concentrations exceeding the UTLgsl 

calculated for the basewide background soil data set: 
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Metals 

Arsenic 
Beryllium 
Calcium 
Cadmium 
Copper 

Lead 
Mercury 
Nickel 

Silver 

Zinc 

Maximum Concentration 

@w&d 
328 
4.6 

3480 
2 

62.9 

46 
0.18 
53.1 

10.1 

97.2 

UT&s BACKGROUND 

@@kg) 
24.4 
2.46 
196 
0.39 
56.5 

37.5 
0.13 
22.1 

0.63 

79.5 

Eastern”) 
United States 
Soils (mglkg) 

co.1 - 73 
4 -7 

100 - 280000 
NA 

<I - 700 

<lo-300 
0.01 - 3.4 
<5 - 700 

NA 

<5 - 2900 

Marylandf2) 
Soils (mglkg) 

1.1 -7.1 
ND-3 

NA 
co.01 - 5.6 

5 - 70 

IO-50 
0.04 - 0.14 

ND-30 

NA 

8-113 

Note: 

1 Shacklette and Boerngen, 1984 

2 Dragun, 1991 

NA Not available 

ND Not detected 

Of the metals with concentrations exceeding background, the maximum concentrations .of calcium, 

cadmium, copper, lead, and zinc were within the available concentration ranges reported in the literature 

for soils of the eastern United States and/or the state of Maryland. Maximum concentrations of beryllium, 

mercury, and nickel were within the respective concentration ranges reported for soils of the eastern 

United States but exceeded the concentration ranges reported for the state of Maryland. As shown on 

Table 5-12, maximum concentrations of most metals in Site 41 subsurface soil samples were less than 

maximum concentrations of respective metals in Site 41 surface soil samples. Exceptions to this 

statement are arsenic, beryllium, cobalt, iron, nickel, potassium, silver, and vanadium. 

TPHs were detected at concentrations ranging from 12.5 mg/kg to 143 mglkg in five of the 22 Site 41 

subsurface soil samples. Only the maximum concentration of TPH, detected in the subsurface soil 

sample collected from a depth of 5 to 7 feet from boring 41SB02, exceeded the site-specific background 

concentration (39.1 mglkg) for this parameter. 

5.4.2 Groundwater 

Unfiltered and filtered groundwater samples were collected from three monitoring wells located within or 

immediately adjacent to Site 41 during the October 1997 investigation. Unfiltered and filtered 

groundwater samples were also collected from an off-site deep well (S41PWO7). Groundwater was 
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, - -/ collected from this well to determine if site-related contamination has affected the deeper aquifer that this 

well taps. 

Analytical results for any parameter detected at least once in the groundwater samples are presented in 

Table 5-7 and depicted in Figure 5-12. Qescriptive statistics (Le., detection frequency, minimum and 

maximum detected concentrations, location of maximum concentration, average of positive detections, 

and range of non-detections) are summarized in Tables 5-16 and 5-l 7, the COPC selection tables for Site 

41 unfiltered and filtered groundwater samples, respectively. 

Volatile Organic Compounds 

As shown on Table 5-16, three VOCs were detected in the Site 41 groundwater samples. Acetone (4 ug/L), 

TCE (32 pg/L), and cis-1,2-dichloroethene (2 ug/L) were detected in the groundwater sample collected from 

monitoring well S41MW03, located within the scrap yard near its north-central boundary. TCE was also 

detected at a concentration of 8 pg/L in the groundwater sample collected from monitoring well S41MWO1, 

located outside the western end of the scrap yard near the former transformer storage area. VOCs were not 

detected in the groundwater sample collected from the off-site, deep well (S41 PW07). 

. ..“.. 

Semi-Volatile Organic Compounds 

Bis(2-ethylhexyl) phthalate, detected at a concentration of 3 ug/L in the groundwater sample collected from 

well S41MW03, was the only SVOC detected in the groundwater samples. As previously noted, 

bis(2-ethylhexyl) phthalate is a common laboratory contaminant. In addition, bis(2-ethylhexyl) phthalate was 

also detected in the site-specific background samples at a concentration of 1 ug/L. 

Pesticides/PCBs and Explosives 

Neither pesticides/PCBs nor explosives were detected in any of the Site 41 groundwater samples. 

lnorganics 

Fourteen metals were detected in Site 41 unfiltered groundwater samples. As shown on Table 5-16, 

cobalt and zinc were detected at maximum concentrations exceeding the UTLsg5% reported for the 

background dataset. In addition; arsenic, beryllium, and lead were detected in the Site 41 unfiltered 

-./ groundwater samples but were not detected in the site-specific background samples. Lead, however, was 

detected in the groundwater sample collected from only the off-site deep well. The maximum 
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concentrations of eight of the 14 metals were detected in the unfiltered groundwater sample collected from 

well S41MW03. Analytical results for the unfiltered groundwater sample collected from the off-site deep 

well (S41PWO7) included fewer positive hits for metals than the samples collected on-site and, with the 

exceptions of lead and sodium, the minimum concentrations of all detected metals. 

Twelve metals were detected in Site 41 filtered groundwater samples. In general, concentrations of 

metals in filtered groundwater samples were v’ery similar or slightly less than concentrations of respective 

metals detected in unfiltered groundwater samples collected from the same well. Analytical results for 

barium, iron, sodium, and zinc are exceptions to this statement. The concentration of iron detected in the 

filtered groundwater sample collected from well S41MW02 was less than half the concentration of iron 

detected in the unfiltered sample from this well, and the concentrations of barium, sodium, and zinc in 

unfiltered groundwater samples were, in all cases but one, greater than the concentrations of these 

metals detected in filtered groundwater samples from the same well. 

As shown on Table 5-17, aluminum, barium, cobalt, and zinc were detected at maximum concentrations 

exceeding the UTLsOBI reported for the background dataset. In addition, arsenic and beryllium were 

detected in the Site 41 filtered groundwater samples but were not detected in the site-specific background 

samples. The maximum concentrations of seven of the 12 metals were detected in the filtered 

groundwater sample collected from well S41 MW03. Once again, analytical results for the unfiltered 

groundwater sample collected from the off-site, deep well (S41PWO7) included fewer positive hits for 

metals than the samples collected on-site and, with the exception of potassium and sodium, the minimum 

concentrations of all detected metals. 

5.4.3 Surface Water 

As discussed in Section 5.2.3, six surface water samples and one field duplicate sample were collected 

from Mattawoman Creek during the October 1997 RI. Analytical results for any parameter detected at 

least once in these surface water samples are presented in Table 5-9 and depicted in Figure 5-13. 

Descriptive statistics for these samples are summarized in Table 5-18, the COPC selection table for Site 

39/41 surface water samples. In addition, a single historical surface water sample was collected. 

However, this sample was not collected from Mattawoman Creek but from a puddle that was present 

within the scrap yard near the southeastern corner of Site 41 (location 41 SWOl). Therefore, the analytical 

results for this sample are not included in the descriptive statistics provided in Table 5-18. Analytical 

results for any parameter detected at least once in sample 41SWOl are presented in Table 5-8 and 

depicted in Figure 5-13. 
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. . . TCE and bis(2ethylhexyl) phthalate were the only VOCs and SVOCs detected in the surface water samples 

collected from Mattawoman Creek. TCE was detected in the surface water sample from a single location, 

S39SWO6, at a concentration of 1 ug/L. This sampling point was located near the eastern end of Site 41 and 

is farther upstream than any of the other surface water samples. Bis(2-ethylhexyl) phthalate, a common 

laboratory contaminant, was detected in two of the surface water samples at a concentration of 1 pgI/L. 

Fourteen metals were detected in the Site 39/41 surface water samples collected from Mattawoman Creek. 

As shown in on Table 5-18, maximum concentrations of eight of the 14 metals, and the only positive results 

for cobalt, lead, and silver, were detected in the surface water sample or the field duplicate sample collected 

at location S39SWO2. This sampling point was located 15 feet offshore from the Site 39 outfall. Site-specific 

background data are not available for surface waters. 

Y . 

As shown on Table 5-8, 1,2,Ctrichlorobenzene, fluoranthene, and pyrene were each detected at a 

concentration of 1 ug/L in the historical sample collected from the puddle in the scrap yard (41SWOl). Three 

pesticides (endosulfan I, 4,4’-DDD, and 4,4’-DDE at concentrations ranging from 0.031 ug/L to 0.23 ug/L) 

and a single PCB (Aroclor 1260 at a concentration of 47 ug/L) were also detected in this surface water 

sample. Eighteen metals were detected in the sample collected from location 41SWO1. Notable detections 

of metals include arsenic (7.2 us/L), cadmium (104 us/L), iron (16700 ug/L), lead (716 us/L), and silver 

(8.1 us/L). 

5.4.4 Sediments 

Sediment samples were collected from 24 sampling points located within Mattawoman Creek or (along the 

shore of the creek in the area of Site 39/41. Analytical results for any parameter detected at least once in 

the Site 39/41 sediment samples are presented in Tables 5-10 (historical data) and 5-l 1 (October 1997 

data) and are depicted in Figure 5-14. Descriptive statistics are summarized in Table 5-19, the COPC 

selection table for Site 39141 sediment samples. 

Volatile Organic Compounds 

,, -x- ,.> 

Four VOCs (2-butanone, acetone, carbon disulfide, and chloromethane) were detected in the S;ite 39/41 

sediment samples. Acetone was detected most frequently and at the greatest concentrations [in eight of 

24 samples at concentrations ranging from 220 ug/kg (41DP02) to 5,800 pg/kg (41DP05)]. 2-13utanone 

was detected in six of 24 samples at concentrations ranging from 71 ug/kg (41DPO8) to 390 ug/kg 

(S39SD07). However, both of these compounds are common laboratory contaminants. In addition, 

acetone was detected in surface and subsurface background soil samples at concentrations of 
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13,000 ug/kg and 1,800 pg/kg, respectively. Carbon disulfide and chloromethane were detected in seven 

and four, respectively, of the sediment samples, at concentrations ranging from 3 pg/kg to 23 ug/kg. 

Semi-Volatile Organic Compounds 

As shown on Table 5-19, several SVOCs, including 12 PAHs, two phthalates, l,l-dimethylhydrazine, and 

n-nitrosodiphenylamine, were detected in the Site 39/41 sediment samples. Analysis for 1, l- 

dimethylhydrazine was performed only for the six historic sediment samples collected near the Site 39 

outfall. l,l-Dimethylhydrazine was detected in three of these samples at concentrations ranging from 

57,500 ug/kg to 85,500 pg/kg; all three of these samples were collected downstream of the Site 39 outfall. 

N-Nitrosodiphenylamine was detected in seven of 24 sediment samples at concentrations ranging from 

120 ug/kg to 3,100 ug/kg. Chtysene, fluoranthene, and pyrene were the most frequently detected SVOCs 

(in from 10 to 12 of 24 samples); detected concentrations of these compounds ranged from 49 us/kg 

(chrysene) to 590 ug/kg (fluoranthene). The remaining 11 SVOCs were detected in from one to seven of 

the 24 sediment samples; with the exceptions of the phthalates, which are common laboratory 

contaminants, the concentrations of these remaining SVOCs ranged from 21 pg/kg to 320 ug/kg. As 

.depicted on Figure 5-14, the greatest number of positive results for SVOCs are associated with sediment 

samples collected near the shoreline along Site 41 and downstream of Site 39. 

Pesticides/PCBs 

Eighteen of the Site 39/41 sediment samples were analyzed for pesticides/PCBs. As shown on Table’ 

5-19, 4,4’-DDT, 4,4’-DDE, and 4,4’-DDE were each detected in six or seven of the sediment samples at 

concentrations ranging from 6 pg/kg to 11 pg/kg. Endrin, gamma-chlordane, and alpha-BHC were also 

detected in from one to three samples at concentrations ranging from 0.7 uglkg to 2.7 ug/kg. Alpha-BHC 

(0.7 ug/kg) was the only pesticide detected in sediment samples collected near Site 39; however, only 

four of the 10 samples collected near Site 39 were analyzed for pesticides. PCBs were not detected in 

any of the Site 39/41 sediment samples. 

Explosives 

Nitrocellulose and nitroguanidine were the only explosives detected in the Site 39/41 sediment samples. 

Nitroguanidine was detected in sediment samples collected from two locations; it was detected in the 

sediment sample and field duplicate sample collected from location 39DPOl at concentrations of 

429 uglkg and 178 ug/kg, respectively, and in the sediment sample collected from location 39DP02 at a 
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, .,.,. concentration of 1,880 ug/kg. Both of these sampling points are located just downstream of the Site 39 

outfall. Nitrocellulose was detected in 12 of 14 sediment samples. It was detected in sediment samples 

collected from locations S39SD07 and S39SD08 (located along the shoreline south of the central and 

eastern portions of Site 41, respectively) at concentrations of 1,460,OOO uglkg and 1,580,OOO. ug/kg, 

respectively. Concentrations of nitrocellulose in the remaining sediment samples ranged from 9,900 

ug/kg to 365,000 ug/kg. The maximum concentrations of nitroguanidine and nitrocellulose in S;ite 39/41 

sediment samples exceed the concentrations of these compounds detected in Site 39/41 surface soil 

samples by more than six and 47 times, respectively. 

lnorganics 

, i’, 

Twenty-two metals were detected in the Site 39/41 sediment samples. The basewide background levels 

established based on freshwater sediment samples may not be completely applicable to the sediment of 

Mattawoman Creek because the background study did not include background sampling locations from 

Mattawoman Creek, Chicamuxen Creek or surface water bodies influenced by these waterways. 

Therefore, detected concentrations of metals in the Site 39141 sediment samples will be compared to 

basewide background soils concentrations and sediment concentrations reported for three Potomac 

estuary stations monitored by the Maryland Department of the Environment (MDE) in acldition to 

background freshwater sediment concentrations: 

Metal 

Aluminum 
Antimony 

Arsenic 

Maximum 
Concentration 

OWW 

20500 
0.69 

16.6 

Site-Specific Site-Specific 
Sediment(‘) Soil(2) 

Background Background 
Concentration Concentration 

(mglkg) OWkg) ’ 
52362 18329/34406 

ND NDI3.6 

63 4.25124.4 

Literature 
Backgraund’3) 
Concentration 

UWW 

19462 - !52600 
NA 

6 - 36.4 
Barium 

I I 

182 577 144/191 NA 

Beryllium 1.6 10.9 0.9/2.46 NA 

Cadmium 3.8 1.85 0.26/0.388 0.4 - li.01 

Calcium 4730 88137 4091196 NA 

Chromium 43.3 79.2 24.21101 36 - 66.6 
Cobalt 34.7 118 1. 39.7/l 33 NA 

Copper 49.1 297 18.7156.5 28 - 43.4 

Iron 43800 193218 43170/151453 29415 - 46464 

Lead 105 476 149137.5 20 - 52.8 

Magnesium 3400 19043 138214307 NA 

Manganese 1300 2561. 224811270 1010 - 4326 
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Metal 

Mercury 

Nickel 
Potassium 
Selenium 

Maximum 
Concentration 

(w/kg) 

9.5 

59.8 
2240 
1.7 

Site-Specific 
Sedimenti’) 

Background 
Concentration 

O-wW 
0.778 

382 
5061 
6.45 

Site-Specific 
SoiP) 

Background 
Concentration 

@Wkg) 
0.87/0.13 

18.2/22.1 
187415998 . 
1.0918.93 

Literature 
Background? 
Concentration 

(m/kg) 

0.08 - 0.74 

29 -64.1 
NA 
NA 

Silver 
I I t I 

308 I 0.92 I ND/O.63 NA 

1 Sodium I 384 I 472 I 51.9/826 1 NA 

1 Vanadium I 55 I 196 I 53.51133 I NA 

1 Zinc 273 1660 38.ll79.5 168 - 251 

, 

Note: 

1 Site-specific background freshwater sediment data (B&R Environmental, 1997a). 

2 Site-specific background sufacekubsurface soil data (B&R Environmental, 1997a). 

3 Data obtained from the Maryland Department of the Environment (B&R Environmental, 1997a). 

ND Not detected. 

NA Not analyzed. 

With the exception of cadmium, mercury, and silver, the reported concentrations of metals are less than or 

within the range of the basewide background sediment or soil concentrations and/or the literature 

background concentrations. Two of the reported results for cadmium exceeded the literature background 

concentration. Four results for mercury, ranging from 2.0 mg/kg to 9.5 mg/kg, exceeded the background 

concentrations. The four sampling locations associated with these results are S39SD07 and S39SD08 

(located at the shoreline south of the central and eastern portions of Site 41) and 39DP03 and 39DP04 

(located downstream of Site 39). Silver was detected in 20 of 24 Site 39/41 sediment samples at 

concentrations ranging from 0.27 mg/kg to 308 mglkg. With the exception of the minimum detected 

concentration, all positive results for silver exceeded the background levels, although all but four results 

were in the range of 0.27 mglkg to 12.7 mglkg. Sample concentrations exceeding this range were 

collected from locations S39SD07 (26.8 mg/kg), 39DPO5 (42.7 mg/kg), S39SD03 (66.4 mg/kg), and 

S39SDO4 (308 mg/kg). As previously noted, location S39SD07 is located at the shoreline south of the 

central portion of Site 41. The three sampling points associated with the greatest concentrations of silver 

are located at and downstream of the outfall at Site, 39. 

Concentrations of TPHs detected in seven of 10 Site 39/41 sediment samples ranged from 39 mg/kg to 

215 mg/kg. TOC was detected in all eight of the sediment samples analyzed for this parameter at 

concentrations ranging from 1,070 mg/kg to 40,500 mg/kg. Maximum detected concentrations of TPH 

and TOC exceed background concentrations calculated for surface and subsurface soils. Eight Site 
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w.-..\ 39141 sediment samples were also analyzed for AVSISEM. AVSISEM results will be discussed in Section 

5.7, the baseline ecological risk assessment. 

5.5 CONTAMINANT FATE AND TRANSPORT 

VOCs, SVOCs (mainly PAHs), and pesticides/PCBs were detected in surface and subsurFace soil 

samples at Site 41. .VOCs were detected infrequently and at low concentrations in surface and 

subsurface soil samples. Chemical concentrations of organics were typically higher in surface soil 

samples than subsurface soil samples. VOCs and bis(2-ethylhexyl)phthalate were also detected in 

groundwater samples. SVOCs and pesticides tend to bind to soil and do not readily migrate. It does not 

appear that significant migration of organic chemicals has occurred at Site 41. 

lnorganics were detected in surface and subsurface soil samples at concentrations which exceeded 

basewide background samples. Concentrations of inorganics in surface soil samples were Igenerally 

higher than concentrations in subsurface soil samples. lnorganics were detected in unfiltered and filtered 

groundwater samples at concentrations that were overall within site-specific background levels. 

Inorganics were also detected in sediment samples collected adjacent to the organics Plant. It is not 

know if the presence of inorganics in sediment samples is site related. 

5.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the site-specific risk assessment for the identified exposure scenarios for Site 39141 

- Organics Plant/Scrap Yard. The risk assessment methodology was described in Section 2.5, and 

detailed calculations are presented inAppendix K. 

5.6.1 Selection of Chemicals of Potential Concern 

“. 

Chemicals of potential concern for this site were selected for surface soil, subsurface soil, groundwater, 

surface water, and sediment using the risk-based COPC screening levels described in Section 2.5.1. The 

maximum detected chemical concentrations in surface soil, subsurface soil, and sediment were compared 

to screening levels based on EPA Region .III residential and industrial RBCs. Additionally, maximum 

detected concentrations in surface soil and subsurface soil were compared to generic EPA SSLs for 

transfers from soil to air. Maximum concentrations in surface soil and subsurface soil were also 

compared to generic EPA SSLs for migration to groundwater to provide a cursory evaluation of the 

potential transport of chemicals from soil to groundwater. Surface soil is defined as all soil from the 

surface to a depth of two feet. Surface/subsurface soil is defined as all soil from the surface to i:he depth 

of the water table (approximately 12,feet bgs). Maximum concentrations of chemicals in grolundwater 
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were compared to screening levels based on EPA Region III RBCs for tap water ingestion and EPA 

MCLs. Maximum concentrations of chemicals in surface water were compared to screening levels based 

on EPA Region III RBCs for tap water ingestion and EPA AWQC for consumption of water and organisms. 

The soil, sediment, and groundwater databases were also statistically compared to the respective 

background databases. Although the current and expected future site use is nonresidential, residential 

use of the site is evaluated for purposes of estimating the potential human health risk that may exist under 

a residential scenario. Consequently, compounds detected at concentrations exceeding screening levels 

based on residential RBCs will be retained as COPCs. 

A discussion of the chemicals identified as COPCs and the rationale for COPC selection are provided in 

the following subsections. 

Surface Soil 

Three VOCs, 24 SVOCs, three pesticides, two energetics, and 22 metals were detected in ten surface soil 

samples (0 to 0.5 foot bgs) collected at the Scrap Yard. A comparison of the maximum detected surface 

soil concentrations to screening levels based on EPA Region III RBCs and EPA SSLs for soil to air is 

presented in Table 5-13. Concentrations of all VOCs were less than the respective screening levels 

based on EPA Region III RBCs for residential and industrial exposures. Maximum detected 

concentrations of benzo(a)pyrene, dibenzo(a,h)anthracene, aroclor-1260, arsenic, antimony, and lead 

exceeded the screening levels based on RBCs for industrial exposures and background concentrations 

developed for IHDIV-NSWC. Maximum detected concentrations of benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(l,2,3-cd)pyrene, aroclor-1260, arsenic, cadmium, 

total chromium, iron, lead, and mercury exceeded the screening levels based on RBCs for residential 

exposures and background concentrations developed for IHDIV-NSWC. Consequently, these chemicals 

are being retained as COPCs for surface soil at the Scrap Yard. Concentrations of aluminum and 

manganese exceeded the screening levels based on RBCs for residential exposures but were within site- 

specific background concentrations, therefore these chemical are not being retained as COPCs for 

surface soil at the Scrap Yard. Concentrations of all chemicals detected in surface soil samples were less 

than the EPA SSLs for soil to air. 

Surface/Subsurface Soil 

Three VOCs, 24 SVOCs, eight pesticides/PCBs, two energetics, and 22 metals were detected in 23 

surface/subsurface soil samples (0 - 12 feet bgs) collected at the Organics Plant/Scrap Yard. A 

comparison of the maximum detected surface/subsurface soil concentrations to screening levels based on 
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Concentrations of all VOCs EPA Region III RBCs and EPA SSLs for soil to air is presented in Table 5-14. 

were less than the respective screening levels based on EPA Region Ill RBCs for residential and 

industrial exposures. Maximum detected concentrations of benzo(a)pyrene, dibenzo(a,h)anthracene, 

Aroclor-1260, arsenic, and lead exceeded the screening levels based on RBCs for industrial exposures 

and background concentrations developed for IHDIV-NSWC. Maximum detected concentrations of 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, diben,zo(a,h)anthracene, indeno(l,2,3- 

cd)pyrene, Aroclor-1260, arsenic, antimony, cadmium, total chromium, iron, lead, and mercury exceeded 

the screening levels based on RBCs for residential exposures and background concentrations developed 

for IHDIV-NSWC. Consequently, these chemicals are being retained as COPCs for surface/subsurface 

soil at the Organics Plant/Scrap Yard. Concentrations of aluminum and manganese exceeded the 

screening levels based on RBCs for residential exposures but were within site-specific background 

concentrations, therefore these chemical are not being retained as COPCs for surface/subsurface soil at 

the Organics Plant/Scrap Yard. Concentrations of all chemicals detected in surface/subsurface soil 

samples were less than the EPA SSLs for soil to air. 

Maximum surface and subsurface soil concentrations were also compared to EPA SSLs for migration 

from soil to groundwater (Table 5-15). Maximum detected concentrations of benzo(a)anthracene, Aroclor- 

1260, antimony, arsenic, cadmium, total chromium, and lead exceeded the applicable SSL for migration 

from soil to groundwater. Benzo(a)anthracene, Aroclor-1260, antimony, cadmium and total chromium 

were not detected in groundwater samples at the Scrap Yard. 

Groundwater 

Three VOCs, one SVOC, and 14 metals were detected in four unfiltered groundwater samples collected in 

the Organics Plant/Scrap Yard. Only metals were detected in filtered groundwater samples. A 

comparison of the maximum detected groundwater concentrations to EPA Region III RBCs for itap water 

ingestion is presented in Table 5-16 for unfiltered groundwater samples and in Table 5-17 for filtered 

groundwater samples. Maximum detected concentrations of trichloroethene, arsenic, and cobalt 

exceeded the screening levels based on respective RBCs for ingestion of tap water and/or federal 

drinking water standards and background concentrations developed for IHDIV-NSWC in unfiltered 

groundwater samples. Maximum detected concentrations of arsenic and barium exceeded the respective 

screening levels based on RBCs for ingestion of tap water and/or federal drinking water standards in 

filtered groundwater samples. Consequently, these chemicals are retained as COPCs for groundwater at 

the Scrap Yard. Iron and manganese were detected at concentrations exceeding the screening criteria 

but were within site-specific background, concentrations, consequently these chemicals are not retained 

as COPCs for groundwater at the Organics Plant/Scrap Yard. 
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Surface Water 

One VOC, SVOC, and 14 metals were detected in six surface water samples collected at the Organics 

Plant/Scrap Yard. A comparison of the maximum detected surface water concentrations to EPA Region 

III RBCs for tap water ingestion is presented in Table 5-18. Maximum detected concentrations of iron and 

manganese exceeded the respective RBCs for ingestion of tap water; therefore, these chemicals will be 

retained as COPCs for surface water at the Organics Plant/Scrap Yard. 

Concentrations of chemicals in fish tissue were estimated using the maximum detected chemical 

concentration in surface water and chemical-specific bioconcentration factors. A comparison of the 

estimated chemical concentration in fish to EPA Region III RBCs for ingestion of fish is presented in Table 

5-l 9. Estimated concentrations of bis(2-ethyIhexyl)phthalate in fish tissue exceed the screening levels 

based on RBCs for ingestion of fish; consequently bis(2-ethylhexyl)phthalate will be retained as COPCs 

for surface water. . 

,Sediment 

Four VOCs, sixteen SVOCs, six pesticides, two energetic, and 22 metals were detected in 24 sediment 

samples collected at the Organics Plant/Scrap Yard. A comparison of the maximum detected sediment 

concentrations to screening levels based on EPA Region III RBCs is presented in Table 5-20. 

Concentrations of all VOCs, pesticides, and energetics were less than the respective screening levels 

based on EPA Region III RBCs for residential and industrial exposures. Maximum detected 

concentrations of l,l-dimethylhydrazine and arsenic exceeded the screening levels based on RBCs for 

industrial exposures and background concentrations developed for IHDIV-NSWC. Maximum detected 

concentrations of 1 ,l-dimethylhydrazine, benzo(a)pyrene, aluminum, arsenic, total chromium, iron, 

manganese, mercury, and silver exceeded the screening levels based on screening levels based on 

RBCs for residential exposures and background concentrations developed for IHDIV-NSWC. 

Consequently, these chemicals are being retained as COPCs for sediment at the Organics Plant/Scrap 

Yard. 

Table 5-21 summarizes the chemicals that are being retained as COPCs in soil, groundwater, surface 

water, and sediment at the Organics Plant/Scrap Yard. 
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5.6.2 Exposure Assessment 

The location of the Organics Plant/Scrap Yard is shown on Figure 5-l. The conceptual site model for the 

Organics Plant/Scrap Yard is shown on Figures 2-3 and 2-4. Only surface water and sediment samples 

from Mattawoman Creek were collected at the Organics Plant, consequently potential receptors for the 

Organics Plant include current/future adult recreational users and future construction workers. Potential 

receptors for the Scrap Yard include current/future maintenance workers, current/future full-time 

employees, current/future adolescent trespassers, current/future adult recreational user:s, future 

construction workers, and hypothetical future on-site residents. 

Mattawoman Creek is reportedly used for swimming, boating, and fishing. Adult recreational users may 

be exposed to surface water and sediment during recreational activities. Potential exposure pathways 

include incidental ingestion of surface water, dermal contact with surface water, incidental ingestion of 

sediment, dermal contact with sediment, and ingestion of fish. 

Adolescent trespassers are assumed to be exposed to surface soil only. Potential exposure pathways for 

adolescent trespassers include incidental ingestion of surface soil and dermal contact with surface soil. 

Trespassing on the site is very unlikely since access is restricted by an 8 high foot barbed wire high fence. 

Maintenance workers and full-time employees may be exposed to surface soil during the coursle of their 

normal activities. Potential exposure pathways for maintenance workers and full-time employee:s include 

incidental ingestion of soil and dermal contact with soil. Exposure to subsurface soil is not evalluated for 

these receptors since maintenance workers and full-time employees are not typically exposed to 

subsurface soil. 

Construction workers may be exposed to surface and subsurface soil, sediment and groundwater during 

excavation activities. Potential exposure pathways for construction workers include incidental ingiestion of 

soil, dermal contact with soil, incidental ingestion of sediment, dermal contact with sediment:, dermal 

contact with groundwater, and inhalation of organics volatilizing frbm the groundwater. 

Hypothetical future residents are being evaluated in the risk assessment for purposes of completeness 

only. Given that the current land use for the Organics Plant/Scrap Yard is military and future land use is 

expected to be military, industrial, or commercial, it is unlikely that this area would be developed for 

residential use. it will be assumed that hypothetical future on-site residents may be exposed to surface 

soil and subsurface soil. It will also be assumed that groundwater is used as a potable water source for 

the hypothetical future resident. In addition it will be assumed that the hypothetical resident will be 
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exposed to surface water and sediments during recreational activities. Potential exposure pathways for 

hypothetical future residents include incidental ingestion of soil, dermal contact with soil, inhalation of 

fugitive dust, ingestion of groundwater, dermal contact with groundwater, inhalation of volatiles from 

groundwater, incidental ingestion of surface water, dermal contact with surface water, incidental ingestion 

of sediment, dermal contact with sediment, and ingestion of fish. 

Potential exposures to fugitive dust and volatiles emissions from soil at the Organics Plant and Scrap 

Yard are considered to be minimal because, as shown in Tables 5-13 and 5-14 chemicals were not 

detected in surface and subsurface soil samples at concentrations exceeding the EPA SSLs for transfer 

from soil to air (EPA, 1996b). Consequently, exposures through inhalation of fugitive dust or volatile 

emissions will not be quantitatively evaluated in the risk assessment. A summary of the potentially 

significant receptor groups and exposure pathways identified for the Organics Plant and Scrap Yard is 

provided in Table 5-22 and 5-23. Exposure assumptions for these receptors are presented in Tables 2-8 

to 2-14. Exposure point concentrations .are summarized, in Tables 5-24 and 5-25. 

5.6.3 Risk Characterization 

Potential cancer risks and hazard indices were calculated for maintenance workers, full-time employees, 

adolescent trespassers, adult recreational users, future construction workers, and hypothetical future 

residents using the methodology presented in Section 2.5. Both RME and CTE exposures were 

evaluated. Tables 5-26, 5-27, 5-28, and 5-29 contain a summary of the estimated cancer risks and 

hazard indices for the Organics Plant and Scrap Yard. The following text presents a summary of the 

results of the risk characterization. 

5.6.3.1 Maintenance Workers 

The cumulative hazard index for the maintenance workers exposed to COPCs in surface soil at the Scrap 

Yard was 2.9 x IO-’ for the RME scenario and 2.6 x lO-2 for the CTE scenario. These results are below 

the acceptable level of 1.0 which indicates that there is minimal potential for adverse noncarcinogenic 

health effects under the conditions established in the exposure assessment. The excess lifetime cancer 

risk of 7.7 x IO-‘for the RME scenario is within the EPA target risk range of lOA to IO” and the cancer risk 

of 7.5 x IO-’ for the CTE scenario is below the target risk range. Cancer risks under the RME scenario for 

Aroclor-1260 in surface soil were above 1 x 10e5. 
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5.6.3.2 Full-time Employees 

The cumulative hazard index for the full-time employee exposed to COPCs in surface soil at the Scrap 

Yard was 2.4 for the RME scenario which is above the acceptable level of 1.0 Arsenic (Hi = 1.2), 

cadmium (HI = 0.43), chromium (HI = 0.47), and iron (HI = 0.17) were the main contributors to th’e hazard 

index. The HI for the full-time employee exposed to COPCs in surface soil and sediment under the CTE 

scenario was 3.8 x 10-l which is below the acceptable level of 1.0. The excess lifetime cancer risk of 6.4 

x lo4 for the RME scenario exceeds the EPA target risk range of 10” to 1O6. Arsenic (1.9 x ‘lOA) and 

Aroclor-1260 (4.5 x 10d) were the main contributors to the cancer risk for the RME scenario. Cancer risks 

under the RME scenario for benzo(a)pyrene and dibenzo(a,h)anthracene were above 1 x 104. The 

cancer risk of 1 .l x 1 Oe5 for the CTE scenario is within the target risk range. Cancer risks under the CTE 

scenario for arsenic and Aroclor-1260 in surface soil were above 1 x 1 06. 

5.6.3.3 Adolescent Trespassers 

The cumulative hazard index for the adolescent trespassers exposed to COPCs in surface soil at the 

Scrap Yard.was 2.3 x IO-’ for the RME scenario and 2.1 x 10M2 for the CTE scenario. These results are 

below the acceptable level of 1.0 which indicates that there is minimal potential for adverse 

noncarcinogenic health effects under the conditions established in the exposure assessment. The excess 

lifetime cancer risk of 2.4 x 10” for the RME scenario and 1.2 x 10” for the CTE scenario are within the 

EPA target risk range of lOA to 1O6. Under the RME scenario cancers risks for Aroclor-1260 exceed 1 x 

1 OM5 and cancer risks for arsenic exceed 1 x 10”. 

5.6.3.4 Adult Recreational Users 

The cumulative hazard index for the adult recreational user exposed to COPCs in surface water, 

sediment, and ingestion of fish at the Organics Plant (Site 39) was 1.4 x 10-l for the RME scenario and 4.7 

x 1 O”2 for the CTE scenario. These results are below the acceptable level of 1 .O which indicates that there 

is minimal potential for adverse noncarcinogenic health effects under the conditions established in the 

exposure assessment. The excess lifetime cancer risk of 5.3 x 10s5 for the RME scenario and 5.8 x IO6 

for the CTE scenario are with the EPA target risk range of 10’ to 106. For exposures to sediment under 

the RME scenario, cancer risks for l,l-dimethylhydrazine were greater than 1 x 10” and cancer risks for 

arsenic were greater than 1 x lOa. For ingestion of fish, cancer risks for bis(2-ethylhexyl)phthalate were 

greater than 1 x 10s5 under the RME scenario and greater than 1 x 10” under the CTE scenario. 

,i -. The cumulative hazard index for the adult recreational user exposed to COPCs in sediment at the Scrap 

Yard (Site 41) was 5.3 x 10m2 for the RME scenario and 6.4 x lo3 for the CTE scenario. These results are 
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below the acceptable level of 1.0 which indicates that there is minimal potential for adverse 

noncarcinogenic health effects under the conditions established in the exposure assessment. The excess 

lifetime cancer risk of 8.2 x lo-’ for the RME scenario and 3.6 x lOa for the CTE scenario are below the 

EPA target risk range of 1 Od to 1 Oa. 

5.6.3.5 Future Construction Workers 

The cumulative hazard index for construction workers exposed to sediment at the Organics Plant was 2.7 

x 10-l and 2.04 x 10e2 for the RME and CTE scenarios respectively. These results are below the 

acceptable level of 1.0 which indicates that there is minimal potential for adverse noncarcinogenic health 

effects under the conditions established in the exposure assessment. The excess lifetime cancer risk of 

5.9 x lO”for the RME scenario was within the EPA target risk range of lOa to 10” and the cancer risk 3.8 

x lo-’ for the CTE scenario was below the target risk level. Cancer risks for exposures to 1 ,l- 

dimethylhydrazine were greater 1 x lOa for the RME scenario. 

The cumulative hazard index for the construction workers exposed to COPCs in surface/subsurface soil, 

groundwater, and sediment at the Scrap Yard were 14.3 for the RME scenario and 3.1 for the CTE 

scenario which exceeds the acceptable level of 1.0. The excess lifetime cancer risk of 8.1 x 10m5 for the 

RME scenario and 4.5 x IO6 for the CTE scenario are within the EPA target risk range of lOA to 10-6. 

Cancer risks for exposures to surface/subsurface soil were greater than 1 x IO” for arsenic and Aroclor- 

1260 under the RME scenario. Cancer risks for exposures to surface/subsurface soil were greater that 1 

x 1 OS for arsenic under the CTE scenario. 

5.6.3.6 Hypothetical Future Residents 

The total cumulative hazard index for a future child resident exposed to surface/subsurface soil, 

groundwater, and sediment at the Scrap Yard was 31 and 3.2 for the RME and CTE scenarios, 

respectively. For the RME scenario the cumulative hazard indices exceeded the acceptable level of 1.0 

for exposures to surface/subsurface soil (HI = 21.6) and groundwater (HI = 8.8). For the CTE scenario 

the cumulative hazard indices exceeded the acceptable level of 1.0 for exposures to surface/subsurface 

soil (HI = 1.4) and groundwater (HI = 1.7). For exposures to surface/subsurface soil under the RME 

scenario, arsenic (HI = 18.1) cadmium (HI = 0.30) chromium (HI = 0.79) and iron (HI = 2.37) were the 

main contributors to the hazard index. For exposures to groundwater under the RME scenario, arsenic 

(HI = 8.8) was the main contributor to the hazard index. For exposures to groundwater under the CTE 

scenario, arsenic (HI = 1.5) was the main contributor to the hazard index. 
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- -. The total cumulative hazard index for a future adult resident exposed to surface/subsurface soil, 

groundwater, and sediment at the Scrap Yard was 8.9 and 0.77 for the RME and CTE scenarios, 

respectively. For the RME scenario the cumulative hazard indices exceeded the acceptable level of 1 .O 

for exposures to surface/subsurface soil (HI = 4.95) and groundwater (HI = 3.78). For exposures to 

surface/subsurface soil under the RME scenario, arsenic (HI = 4.0), cadmium (HI = 0.13) chromium (HI = 

0.44) and iron (HI = 0.35) were the main contributors to the hazard index. For exposures to groundwater 

under the RME scenario, arsenic (HI = 3.4) was the main contributor to the hazard index. 

The excess lifetime cancer risk for a lifelong resident exposed to surface/subsurface soil, groundwater, 

and sediment at the Scrap Yard was 3.5 x 10m3 and 6.7 x low5 for the RME and CTE scenarios, 

respectively. Potential exposures to surface/subsurface soil was the predominant exposure pathway 

under the RME (2.6 x 103) and CTE (2.6 x 10e5) scenarios. Cancer risks for exposures to groundwater 

exceed 1 x IO6 for the RME and CTE scenarios . Cancer risk for exposure to sediment exceed 1 x 1O-6 

for the RME scenario. For exposure to surface/subsurface soil under the RME scenario, cancer risks for 

arsenic and Aroclor-1260 exceeded 1 x lOA and cancer risks for benzo(a)pyrene, benzo(b)fluolranthene, 

and dibenzo(a,h)anthracene exceed 1 x 106. For exposure to surface/subsurface soil under the CTE 

scenario, cancer risks for arsenic exceed 1 x 10s5 and cancer risks for aroclor-1260 exceed 1 x 10e. For 

exposures to groundwater under the RME scenario, cancer risks for trichloroethene and arsenic exceed 1 

x 1 O+. For exposure to sediment under the RME scenario, cancer risks for arsenic exceed 1 x 10”. 

5.6.3.7 Lead 

Lead was identified as a COPC in surface and subsurface soil at the Scrap Yard (Site 41). L.ead was 

detected at a maximum concentration of 3540 mg/kg which exceeds OSWER soil screening level of 

400 mg/kg for residential land use (EPA, 1994b) and the EPA Region III screening level of 1000 mg/kg for 

industrial use. The average lead concentration of 212 mg/kg is below the residential and industrial 

screening levels. 

,- - .-_ 

Exposure to lead in soil and groundwater at the Scrap Yard by residential children was evaluated using the 

EPA IEUBK Model, as discussed in Section 2.5.3.4. The exposure point concentrations of 942 mg/kg for soil 

and 11.3 pg/L for groundwater as well as several default parameters were used to estimate blood-lead levels 

for children in a residential setting. IEUBK Model outputs are included in Appendix K. The estimated 

geometric mean blood-lead level for children exposed to lead in site soil and groundwater was 11.1 

micrograms per deciliter (ug/dL), which exceeds the established level of concern of 10 pg/dL. The IEUBK 

model estimates that 56 percent of children are expected to have blood-lead levels greater than 10 pg/dL. 
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The IEUBK results indicate that adverse effects are anticipated for children, exposed to lead in soil and 

groundwater at the Scrap Yard. 

Exposure to lead in soil at the Organics Plant/Scrap Yard by full-time employees and construction workers 

was evaluated by use of a slope-factor approach developed by the EPA Technical Review Workgroup for 

Lead (EPA, 1996c). Exposures to lead in soil by maintenance workers could not be evaluated with this 

model since the exposure frequency of 30 days a year is less than the model’s lower limit of 90 days a year. 

The exposure point concentration of 942 mg/kg for soil as well as several default parameters were used to 

estimate blood-lead levels for workers in an industrial setting. Under the RME scenario the model estimated 

that the 95th percentile blood lead concentration among fetuses born to women having site exposures ranged 

from 11 ug/dl to 16.2 ug/dl for the full-time employee and 39 ug/dL to 52 pg/dL for the construction worker. 

Under the CTE scenario the model estimated that the 95th percentile blood lead concentration among fetuses 

born to women having site exposures ranged from 7.2 ugldl to 1 lug/d1 for the full-time employee and 

19 ug/dL to 27 ug/dL for the construction worker. Ttie estimated blood lead concentrations for full-time 

employees and construction workers exceed the established level of concern of 10 pg/dL 

5.6.4 Uncertainty Analysis 

A detailed discussion of uncertainties associated with the various aspects of risk assessment in general 

was provided in Section 2.5.5. The site-specific uncertainties for the Organics Plant/Scrap Yard are 

discussed below. 

Uncertainty Associated with Evaluation of Residential Land Use 

Exposures to surface and subsurface soil were evaluated for a hypothetical child and adult resident. The 

site is currently used as a military base and the future use is expected to remain the same. Therefore, it is 

unlikely that this area would be rezoned residential and developed for residential use. Consequently, the 

estimated risks for the hypothetical residential scenario were presented for informational purposes only. 

Uncertainty Associated with Evaluation of Arsenic 

Although the more restrictive basis for evaluating risk associated with exposure to arsenic is to assume it 

is a carcinogen, carcinogenic effects are not the primary health effects expected to be manifested upon 

exposure to arsenic. The preponderance of scientific information indicates that humans are capable of 

metabolizing arsenic to expedite its elimination from the body (ATSDR, 1991a). Its elimination from the 

body obviously mitigates the possibility for arsenic to manifest carcinogenic effects. Therefore, evaluating 

arsenic as a noncarcinogen would be more appropriate. . 
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Uncertainty Associated with Evaluation of Iron 

Currently no toxicity values for iron are published in IRIS or in HEAST. The oral reference dose used to 

evaluate exposures to iron was obtained from the current EPA Region III RBC tables. .This value is based 

on an allowable daily intake and not on an adverse effect level. In addition iron is considered an (essential 

nutrient. Consequently, no adverse health effects are anticipated for exposures to iron in soil at the 

Organics Plant/Scrap Yard. 

Uncertainty Associated with Evaluation of Nitrocellulose 

Nitrocellulose was detected at high concentrations in surface/subsurface soil and sediment at the Scrap 

Yard. There are no toxicity data available to quantitatively evaluate nitrocellulose in the risk assessment. 

Consequently, there is some uncertainty in the estimated risks for surface/subsurface soil and zsediment 

since nitrocellulose was not evaluated. 

5.7 ECOLOGICAL RISK ASSESSMENT AND RISK MANAGEMENT 

This section presents the ERA for Sites 39/41, the Organics Plant and Scrap Yard, respectively. It also “., 
presents risk management considerations for these sites. 

5.7.1 Preliminary Problem Formulation 

5.7.1 .l Habitat Types and Ecological Receptors 

Site 39, the Organics Plant, is located along Mattawoman Creek in the southeastern portion of the Station 

(Figure 5-l). Site 39 consists of a discharge pipe, outlet area, and the section of Mattawoman Creek 

adjacent to the site. The pipe is now an NPDES discharge point. From 1961 to 1965, it conveyed 

discharge from the Organics Plant. Operations in the plant included formulating acetal/formal, a 

propellant binder. Silver nitrate was used as a catalyst in its production. Several accidental releases 

occurred via the ouffill, including discharge of acetallformal, silver, dinitropropanol, ethylene dichloride, 

methylene chloride, and formaldehyde. Former site personnel reported that acetal/formal and si~lver were 

visible at times on the surface of Mattawoman Creek near this outfall. 

,_’ -,-\ 

Site 41, the Scrap Yard, is adjacent to Site 39, just upstream (Figure 5-l). The site is approximately 700 

feet by 100 feet and is surrounded by a lo-foot chain-link fence. A dirt and gravel access road i:s located 

between the site and Mattawoman Creek. The area is flat and surface runoff tends to pond and infiltrate, 

although in some areas runoff is toward Mattawoman Creek. The Scrap Yard is active and is used to 
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store metal materials and scraps, including storage drums; transformers, spent batteries, and furniture. 

The materials are eventually sold to be recycled or reused. The northwestern end of the Scrap Yard was 

once used for coal storage. 

Electrical transformers were stored at the northwestern end of the Scrap Yard before off-site disposal from 

the 1960s to 1988. Seventeen transformers were identified as PCB-containing after a 1981 inspection 

(NEESA, 1983). Several are believed to have leaked. Lead batteries have also been stored at the site 

(E/A&H, 1994). No batteries or transformers were identified in the western portion of the site, although 

large stains were observed where transformers were stored. 

Mattawoman Creek, located along Sites 39 and 41, is a tidal, freshwater tributary of the Potomac River. 

Mattawoman Creek empties into the Potomac River approximately 2 miles from Sites 39 and 41. The 

creek provides excellent aquatic and semi-aquatic habitat. The creek contains an excellent fishery, and 

recreational fishing is popular in the area. Its waters remain fresh throughout most of the year (0 to 

0.5 ppt salinity), although the surface horizon of the Potomac and Mattawoman Creek may reach up to 

1 .O ppt (slightly oligohaline) during a few months of the year (Lippson et al., 1979). 

5.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

The major contaminant source at Sites 39 is the former Organics Plant outfall. The major contaminant 

source at Site 41 is the material stored and formerly stored in the Scrap Yard and related contaminated 

media, primarily surface soil. The contaminant release pathways from the landfill and other sources 

include wind erosion, overland runoff, open discharge, and infiltration of contaminants. Contaminated 

fugitive dust can be generated during ground-disturbing activities at Site 41. The contaminants could then 

be dispersed in the surrounding environment and transported to downwind locations and deposited in 

surface soil, surface water, or sediment. 

Precipitation runoff can’ carry contaminants via overland runoff from Site 41 to Mattawoman Creek. 

Infiltrating precipitation from Site 41 can cause the contamination of subsurface soil and groundwater. 

Contaminants can be deposited subsequently in sediment or surface water and can potentially 

accumulate in the tissues of aquatic organisms in Mattawoman Creek. Discharge from the Site 39 outfall 

to Mattawoman Creek from historical activities is the only migration pathway at Site 39. 

Tidal action and currents in Mattawoman Creek can carry surface water and sediment contaminants both 

upstream and downstream of the Site 39/41 area. Also, contaminated .biota in Mattawoman Creek can 

move up and down the creek. 
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5.7.1.3 Exposure Routes 

Terrestrial animals at Site 41 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition {and root 

translocation. Terrestrial receptors can also come into contact with contaminants in surface water by 

using it for drinking, although this exposure route generally represents a negligible portion of total 

exposure for most receptors. More importantly, terrestrial habitat at and near Site 41 is limited and of 

poor quality. Therefore, use of the site by terrestrial organisms is minimal. 

Aquatic and semi-aquatic organisms can be exposed to contaminants through direct contact with surface 

water and sediments in Mattawoman Creek, incidental ingestion of surface water and sediments in 

Mattawoman Creek, and consumption of contaminated food items. Exposure to contaminants in the soil 

via dermal contact can occur but is unlikely to represent a major exposure pathway because fur, feathers, 

and chitinous exoskeletons minimize the transfer of contaminants across dermal tissue. 

Volatile constituents could be present in some site soils and soil-bound contaminant airborne suspension 

could occur at Site 41. However, the data indicate that volatile contamination is minimal at the site. In 

addition, inhalation does not represent a significant exposure pathway because this investigation {assumes 

that air contaminant concentrations are quite low, even for burrowing wildlife. Furthermore, inhalation 

ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not consiclered for 

ecological receptors. 

5.7.1.4 Selection of Analytes’ to be Assessed 

The process for obtaining analytes to be assessed for this ERA is described in Section 2.6. 

5.7.1.5 Assessment and Measurement Endpoints 

A description of assessment and measurement endpoints for this ERA is presented in Section 2.6. 

5.7.1.6 Conceptual Site Model 

A site-wide conceptual model is presented in Section 2.6 (Figure Z-7). 
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5.7.2 Ecological Effects Evaluation 

Ecologically based screening levels (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were compared to exposure-point concentrations of detected analytes in surface 

water, groundwater, sediment, and surface soil to determine if the analytes qualify as ecological COPCs 

at Sites 39/41. The thresholds were EPA Region III BTAG screening levels (EPA, 1995). The derivation 

of toxicity reference values (TRVs) for Sites 39/41 foodchain modeling is described in Section 2.6, as well 

as the selection of representative receptors. 

5.7.3 Exposure Assessment 

The maximum detected contaminant concentrations in surface water (unfiltered), groundwater, sediment, 

and soil were used as exposure-point, concentrations for screening against EPA Region III BTAG 

screening levels. No groundwater or surface soil samples were collected at Site 39 since the site is an 

outfall into Mattawoman Creek. The maximum concentrations of contaminants detected in Site 39/41 

media were used in the foodchain modeling. 

5.7.4 Risk Calculation 

5.7.4.1 Results - Ecological Screening Assessment 

Aluminum, cadmium, chromium, copper, iron, lead, mercury, silver, zinc, and Aroclor 1260 had maximum 

concentrations in surface water in excess of Region III screening levels and, thus, were selected as 

COPCs (Table 5-30). Pyrene was selected because no screening level was available. Several 

inorganic& 4,4’-DDE, 4,4-DDT, and N-nitrosodiphenylamine had maximum concentrations in sediments in 

excess of Region III screening levels and, thus, were selected as COPCs (Table 5-31). Four volatile 

organic compounds, two semivolatile organic compounds, two energetics, three pesticides, and eight 

metals were retained as sediment COPCs since no screening levels were available. AVS/SEM data are 

summarized on Table 5-32. In general, the amount of AVS exceeded the amount of SEM in Site 39/41 

sediment samples. 

All,of the SVOCs that were detected in surface soil at Site 41 were selected as COPCs (Table 5-33). 

Most had maximum concentrations in excess of Region III screening levels; two volatile organic 

compounds and two energetics did not have soil screening levels. Aroclor 1260 had a maximum 

concentration in surface soils in excess of its Region III screening level. Acetone, carbon disulfide, 

nitrocellulose, and nitroguanidine also had no Region III screening levels. Aluminum, antimony, beryllium, 

cadmium, chromium, copper, cyanide, iron, lead, manganese, mercury, nickel, selenium, silver, 
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.a. vanadium, and zinc all had surface soil concentrations that were greater than Region III screening levels 

so were retained as COPCs. 

Aluminum, iron, lead, and zinc had maximum concentrations in groundwater that exceeded Region III 

surface water screening levels (Table 5-34). 

5.7.4.2 Results - Foodchain Modeling 

Several inorganics, one phthalate, and 4,4’-DDT and metabolites had at least one HQ greater than 1.0 in 

the aquatic foodchain modeling (Table 5-35). Several VOCs were retained as sediment COPCs since no 

toxicity data were available. N-nitrosodiphenylamine, 1 ,l-dimethylhydrazine, nitroguanidine, and iron 

were also retained as sediment COPCs because of the lack of toxicity data. 

Several PAHs had at least one HQ greater than 1 .O in the terrestrial foodchain modeling (Table 5-36). Di- 

n-butyl phthalate, bis(2&hylhexyl)phthalate, endrin, and Aroclor 1260 had at least one HQ greater than 

1 .O. Dibenzofuran, iron, 4-methylphenol, 1,2,4-trichlorobenzene, and nitroguanidine were selected as 

COPCs since no toxicity data were available for use in the terrestrial foodchain modeling. 

5.7.5 Step 3A: Refinement of Contaminants of Potential Concern 

This section presents Step 3A of the ERA process for all COPCs from the screening comparisons and 

foodchain modeling. 

5.7.5.1 lnorganics 

Aluminum, barium, beryllium, iron, manganese, and vanadium were COPCs in various media at Sites 

39/41. Section 4.751 presents a toxicological rationale for excluding these inorganics from further 

consideration in this ERA. 

Antimony 

, -- 

Antimony was a COPC in surface soil and the terrestrial foodchain modeling. It was not detected in 

surface water or groundwater. It is unlikely that all of the HQs would drop to near or below unity if less 

conservative assumptions were used in the foodchain modeling. Ecotoxicological information is scarce 

for this metal. No suitable alternate surface soil guidelines were available. Antimony is common in the 

earth’s crust (ATSDR, 1997). Antimony is not generally associated with ecotoxicity, but without adequate 

toxicity information the potential risks from antimony in site soils cannot be fully assessed. Due to the 
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uncertainties inherent in this lack of data, it was retained as a COPC in surface soil and the terrestrial 

foodchain modeling. 

Arsenic 

Arsenic was a COPC in sediments and both the aquatic and terrestrial foodchain modeling. The 

maximum concentration of arsenic in sediments is less than all of the alternate guidelines presented on 

Table 5-37, including the ER-M, FDEP and Environment Canada PELs, and SEL. It is likely that the HQs 

from the aquatic foodchain modeling would drop to near or,below unity if less conservative assumptions 

were used (HQs = 8.06 or less), but it is unlikely that all of the terrestrial foodchain modeling HQs would. 

For these reasons, arsenic should be retained as a COPC in surface soils and the terrestrial foodchain. 

Cadmium 

Cadmium was a COPC in surface water, sediments, surface soils, and both the aquatic and terrestrial 

foodchain modeling. The maximum concentration of cadmium in sediments is less than three of the four 

alternate guidelines presented on Table 5-37, including the ER-M, FDEP PEL, and SEL; it is slightly 

higher than the Environment Canada PEL. The maximum concentration of cadmium in surface soils is 

higher than all of the alternate guidelines presented on Table 5-38, including the ORNL invertebrate, 

Dutch Target, and Dutch Intervention guidelines. It is likely that the one HQ greater than 1.0 from the 

aquatic foodchain modeling (HQ = 2.89) would drop to near or below unity if less conservative 

assumptions were used, but it is unlikely that most of the terrestrial foodchain modeling HQs would. For 

these reasons, cadmium should be retained as a COPC in surface soil and the terrestrial foodchain. 

Chromium 

Chromium was a COPC in surface water, sediment, surface soil and both the terrestrial and aquatic 

foodchain modeling. However, the maximum concentration of chromium in sediment is less than all of the 

alternative guidelines presented on Table 5-37, including the ER-M, FDEP PEL, Environment Canada 

PEL and SEL. The maximum concentration of chromium in surface soils was less than two of the three 

alternative guidelines presented on Table 5-38 including Dutch Target and Dutch Intervention guidelines. 

It was greater than the ORNL invertebrate guideline of 0.4 mg/kg, which appears to be highly 

conservative. It is unlikely that all of the HQs from both the terrestrial and aquatic foodchain modeling 

would drop to near or below unity if less conservative assumptions were used. This is the case mainly for 

avian species, which generally had higher HQs than those for mammals. For these reasons, chromium 

should be retained as a COPC in the aquatic and terrestrial foodchain. 
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MF1 Cobalt 

Cobalt was a COPC in sediment and both the terrestrial and aquatic foodchain modeling. No Region 3 

sediment screening level or alternate sediment guidelines were available. Other toxicity data for this 

inorganic are scarce. The maximum concentration of cobalt in surface soils was less than the two 

alternate guidelines available presented in Table 4-27. Cobalt is present in all natural media and is found 

in tissues of most higher organisms (ATSDR, 1997). As stated in Section 4.7.5, the mobility of cobalt is 

controlled by its characteristic of adsorbing to the clay minerals and hydrous oxides of iron, manganese, 

and aluminum available in sediments and soils. Therefore, cobalt may be present in Site 39/41 sediments 

in forms that are not bioavailable. Moreover, cobalt is a component of certain B vitamins, which are 

essential for birds and mammals. For these reasons, cobalt should be dropped from further consideration 

in all media and the aquatic and terrestrial foodchain. 

Copper 

.I“ -~ 

Copper was a COPC in surface water, sediment, surface soil, and both the terrestrial and aquatic 

foodchain modeling. The maximum concentration of copper in sediments was less than all of the 

alternative guidelines presented on Table 5-37, including the ER-M, FDEP PEL, Environment Canada 

PEL and SEL. The maximum concentration of copper in surface soils was higher than the ORNL 

invertebrate guideline and Dutch Target value, but slightly less than the Dutch Intervention value (Table 5- 

38). The one HQ for copper (1.14) in the aquatic foodchain modeling would drop to near or below unity if 

less conservative assumptions were used in the foodchain modeling. It is unlikely that all of the HQs in 

the terrestrial foodchain modeling would drop to near or below unity if less conservative assumptions were 

used. For these reasons, copper should be retained as a COPC in surface soil and the terrestrial 

foodchain. 

Cyanide 

Cyanide was a COPC in surface soils because it exceeded its Region 3 screening level. No alternate 

guidelines for cyanide in surface soils were available. It was not detected in any other medium at the site. 

It had no HQs greater than 1.0 in the terrestrial foodchain modeling and its maximum concentration was 

qualitatively low (0.52 mg/kg). For these reasons, cyanide should be dropped from further consideration in 

all media and the aquatic and terrestrial foodchain 
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Lead 

Lead was a COPC in all media and had at least one HQ greater than 1 .O in both the terrestrial and aquatic 

foodchain modeling. The maximum concentration of lead in sediments was less than the ER-M, FDEP 

PEL, and SEL but was higher than the and Environment Canada PEL (Table 5-37). The maximum 

concentration of lead in surface soils was higher than all of the alternate guidelines presented (Table 

5-38). It is unlikely that all of the HQs for lead in the aquatic and‘terrestrial foodchain modeling would 

drop to near or below unity if less conservative assumptions were used. For these reasons, lead should 

be retained as a COPC in all media except sediment, and retained as a COPC in the aquatic and 

terrestrial foodchain 

Mercury 

Mercury was a COPC in all media except groundwater and had at least one HQ greater than 1.0 in both 

the terrestrial and aquatic foodchain modeling. The maximum concentration of mercury in sediments 

exceeded all of the alternative guidelines presented on (Table 5-37). The maximum concentration of 

mercury in surface soils was higher than the ORNL invertebrate and Dutch Target guidelines, but less 

than the Dutch Intervention guideline (Table 5-38). It is unlikely that all of the HQs for mercury in the 

aquatic and terrestrial foodchain modeling would drop to near or below unity if less conservative 

assumptions were used. For these reasons, mercury should be retained as a COPC in all media and the 

aquatic and terrestrial foodchain. 

Nickel 

Nickel was a COPC in sediment and surface soil, but had no HQs greater than 1.0 in the foodchain 

modeling. The maximum concentration of nickel in sediment exceeded all of the alternate guidelines 

presented on Table 5-37, except the SEL. The maximum concentration of nickel in surface soil was less 

than ORNL invertebrate and Dutch Intervention guidelines, although it exceeded the Dutch Target value 

(Table 5-38). Thus, nickel should be retained as a COPC in sediments. 

Selenium 

Selenium was a COPC in sediments, surface soil, and the terrestrial and aquatic foodchain modeling. No 

alternate guidelines were available for selenium in sediments. An ORNL invertebrate guideline was 

available for selenium in surface soil; the maximum concentration did not exceed the ORNL value (Table 

5-37). It is unlikely that all of the HQs for selenium in the terrestrial foodchain modeling would drop to 

near or below unity if less conservative assumptions were used, but the aquatic HQs likely would (HQs = 
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, ‘1 3.72 or less). Selenium can be harmful at elevated concentrations, but is an essential nutrient. For these 

reasons, selenium should be dropped from further consideration in all media and the aquatic foodchain, 

but retained as a COPC in the terrestrial foodchain. 

Silver 

Silver was a COPC in .all media except groundwater and was a COPC in the aquatic and terrestrial 

foodchain modeling. The maximum concentration of silver in sediments exceeded all of the aliternative 

guidelines presented on Table 5-37. No suitable alternate guidelines were available for silver in surface 

soil. It is unlikely that all of the HQs for silver in the aquatic foodchain modeling would drop to near or 

below unity if less conservative assumptions were used; no avian (or fish and reptile) toxicity data were 

available for silver. HQs in the terrestrial foodchain modeling (1.72 or less) would likely drop to near or 

below unity if less conservative parameters were used. Hence, silver should be retained as a (COPC in 

sediment and the aquatic foodchain. 

Zinc 

Zinc was a COPC in surface water, sediment, surface soil, groundwater, and the terrestrial and aquatic 

foodchain modeling. The maximum concentration of zinc in sediments was less than the ER-M, 

Environment Canada PEL and SEL, but slightly exceeded the FDEP PEL (Table 5-37). The maximum 

concentration of zinc in surface soils was higher than the ORNL invertebrate and Dutch Target guidelines 

but less than the Dutch Intervention value (Table 5-38). It is unlikely that all of the HQs for zinc in the 

aquatic and terrestrial foodchain modeling would drop to near or below unity if less conservative 

assumptions were used. For these reasons, zinc should be retained as a COPC in the aquatic and 

terrestrial foodchain. 

Several metals were present in surface water in concentrations that greatly exceeded Region 3 surface 

water screening levels. These include cadmium, chromium, copper, lead, mercury, silver, and zinc. 

Some of the maximum concentrations of these inorganics were orders of magnitude higher than Region 3 

surface water screening levels. These inorganics should be retained as surface water COPCs. 

5.7.5.2 Organics 

?. 

Several PAHs were COPCs in surface soils and the terrestrial foodchain modeling. The HQs greater than 

1 .O from the terrestrial foodchain modeling were for small mammals and small birds. All HQs were 4.71 or 

less (using NOAELs), and no HQs were greater than 1.0 using LOAELs. Since these receptors have 

small home ranges it is unlikely that H.Qs would change using literature-based home ranges. ’ However, if 
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other less conservative intake rates, body weights, and bioavailability assumptions were used, the HQs 

would likely drop to near or less than 1.0. 

Benzo(k)fluoranthene was selected as a sediment COPC since no Region 3 screening level was 

available. No alternate guidelines were available, although the maximum concentration of 0.17 mglkg 

appears to qualitatively be low. No alternate guidelines were available for individual PAHs in surface 

soils, although guidelines for total PAHs tiere obtained (Table 5-38). The total of the maximum 

concentrations (which were from more than one sample), exceeded the Dutch Target value but was much 

less than the Dutch Intervention value. No ORNL invertebrate value was available. 

Despite some HQs greater than 1.0 in the foodchain modeling and screening, foodchain uptake is 

generally not considered to be a major exposure route for PAHs for aquatic organisms (ATSDR, 1990). 

PAHs have strong affinities for organic carbon in sediments and surface soils, which generally reduces 

their bioavailability. Although PAHs can accumulate in terrestrial and aquatic organisms, most vertebrate 

organisms are able to metabolize and eliminate these compounds. Vertebrates can readily metabolize 

most PAHs (ATSDR, 1990). For these reasons, PAHs should be dropped from further consideration in all 

media and the aquatic and terrestrial foodchain. 

PesticideslPCBs 

Several pesticides in sediments and Aroclor 1260 in surface soils were COPCs. Endrin and Aroclor 1260 

were COPCs in the terrestrial foodchain modeling and 4,4’-DDT and metabolites were COPCs in the 

aquatic foodchain modeling. The HQs for 4,4’-DDT and metabolites greater than 1.0 in the foodchain 

modeling are generally low (4.29 or less), and would probably approach or be less than unity using less 

conservative parameters. It is unlikely that HQs for endrin and Aroclor 1260 in the terrestrial foodchain 

modeling would drop to near or less than unity using less conservative parameters. 

Alternative guidelines for Aroclor 1260 and endrin in surface soils are presented on Table 5-38. The 

maximum concentration of Aroclor 1260 in surface soils exceeded the Target and Intervention values for 

total PCBs. Alternative guidelines were scarce for endrin. Only a Dutch Target value could be located, 

and the maximum concentration of endrin slightly exceeded this value (Table 5-38). Alternative 

guidelines for pesticides in sediments are presented on Table 5-37. The maximum concentrations of 

pesticides were comparable to or less than their alternative guidelines, which include SEL, FDEP PEL, 

ER-M, and Environment Canada PEL. For these reasons, pesticides should be dropped from further 

consideration in all media and the aquatic and terrestrial foodchain, but Aroclor 1260 should be retained 

as a COPC in surface soil and the terrestrial foodchain. 
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Miscellaneous Organics 

A few phthalates were COPCs in Sites 39/41 media, Maximum concentrations of phthalates in surface 

soils exceeded Dutch Target values (for total phthalates) but were much less than Dutch lntlervention 

values. HQs for phthalates in the terrestrial foodchain modeling (6.69 or less) would probably drop to 

near or below unity if less conservative assumptions had been used in the foodchain modeling. 

Phthalates are ubiquitous in industrialized areas such’ as IHDIV-NSWC and are generally associiated with 

low vertebrate toxicity (ATSDR, 1997). Dibenzofuran was a COPC in soils, but no toxicity data were 

available for the foodchain modeling, nor were any alternate guidelines available. Its rnaximum 

concentration (0.59 mg/kg) appears to be qualitatively low. 

Several VOCs were detected in sediments and surface soils. VOCs do not bioccumulate or biomagnify 

are not generally associated with ecotoxicity. The SVOCs 2-methylnapthalene, 4-methylphenol in surface 

soils and N-nitrosodiphenylamine in sediments were selected as COPCs, but no alternate guidelines were 

available. The maximum concentrations of 2-methylnapthalene (0.69 mglkg) and 4-methylphenol 

(0.20 mg/kg) in surface soils appear to be qualitatively low. The maximum concentration 

N-nitrosodiphenylamine (3.1 mg/kg) in sediments appears to be qualitatively high. These SVOCs are also 

not generally associated with ecotoxicity but without adequate toxicity data their potential risks at the site 

cannot be fully assessed. The SVOC 1,2,4-trichlorobenzene was a COPC in surface soils, and its 

maximum concentration exceeds the Dutch Target value (Table 5-38). 

For the reasons stated above, phthalates, dibenzofuran, VOCs, 2-methylnapthalene and 4-methylphenol 

do not appear to warrant retention as COPCs, but 1,2,4-trichlorobenzene in surface soil and N- 

nitrosodiphenylamine in sediments appear to be present in concentrations that warrant retention as 

COPCS. 

The compounds 1 ,l-dimethylhydrazine, nitrocellulose, and nitroguanidine were detected in sediments and 

nitrocellulose and nitroguanidine were detected also in surface soils. No toxicity data could be located for 

1 ,l -dimethylhydrazine or nitroguanidine. Qualitatively, the maximum concentrations of 1 ,l- 

dimethylhydrazine and nitrocellulose in sediments appear to be quite high, *while the maximum 

concentration of nitroguanidine (1.88 mg/kg) appears to be low. In surface soils, the rnaximum 

concentration of .nitrocellulose appears to be quite high, while the maximum concentration of 

nitroguanidine (0.29 mglkg) appears to be low. A discussion of the ecotoxicty of nitrocel.lulose in 

sediments and surface soils is provide in Section 4.7.5. In general, nitrocellulose is associated with low 
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toxicity, but can cause deleterious physical effects in sediments (abiotic degredation of habitat). Thus, 

nitrocellulose and 1 ,I-dimethylhydrazine should be retained as sediment COPCs. 

In general, the concentrations of organics in surface water and groundwater were low. There were no 

exceedances of Region 3 screening levels in groundwater. Aroclor 1260 was the only organic that was 

elevated in surface water and should be retained as a surface water COPC. 

5.7.5.3 Step 3A Conclusions 

Based on Step 3A of the 8-step process, the following COPCs are recommended for retention in the 

process, including risk management: 

l Surface water - cadmium, chromium, copper, lead, mercury, silver, zinc, and Aroclor 1260 

l Sediment - mercury, nickel, silver, 1 ,I-Dimethylhydrazine, nitrocellulose, and N-nitrosodiphenylamine 

l Aquatic foodchain - chromium, lead, mercury, silver, and zinc . 

l Surface soil - antimony, arsenic, copper, cadmium, lead, mercury, 1,2,4-trichlorobenzene, and 

Aroclor 1260 

l Terrestrial foodchain - antimony, arsenic, cadmium, copper, lead, mercury, selenium, zinc, and 

Aroclor 1260 

Table 5-39 presents the COPCs selected after Steps 1 and 2 of the ERA process and those retained after 

Step 3A. 

5.7.6 Risk Management 

This section presents risk management considerations for COPCs retained for further consideration after 

Step 3A. 

5.7.6.1 Surface Water/Sediment/Aquatic Foodchain 

In general, the focus of the Site 39/41 RI was to investigate whether these sites had contributed or could , 
be contributing chemicals to Mattawoman Creek media. That is, the goals were to determine if the sites 

were chemical sources to the creek and investigate the sites themselves. Moreover, Mattawoman Creek 

as a whole near the base, including near Sites 39/41, will be studied under another CT0 (CT0 320). This 

study will, in part, investigate potential ecological risks from aquatic and semi-aquatic receptors in the 

Mattawoman Creek ecosystem near the base as these risks relate to chemical inputs from the base (the 

“Mattawoman Creek Study”). For these reasons, risk management for aquatic media in this ERA is not. 
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_.:,h., appropriate. The aquatic chemistry data and ecological analyses used in this ERA will be used in the 

Mattawoman Creek Study. It is possible that the portion of the Mattawoman Creek Study that pertains to 

the creek near Sites 39/41 can focus on those chemicals in surface water and sediment retained after 

Step 3A, although a full re-evaluation of all detected analytes in surface water or sediments may be 

conducted. 

5.7.6.2 Surface Soil/Terrestrial Foodchain 

As mentioned above, terrestrial media were of primary concern from a source and assessment standpoint 

in this RI and this ERA. Therefore, risk management for the terrestrial aspects of this ERA is appropriate. 

Arsenic, copper, cadmium, lead, mercury, and Aroclor 1260 were retained as surface soil and t’errestrial 

foodchain COPCs after Step 3A. 

i 

The average concentration of arsenic in surface soils exceeds the average concentration in base-wide 

background samples (Table 5-40). The average concentration in site surface soils also exceeds the 

ranges of background in eastern U.S. and Maryland soils (Table 5-40). The average concentration of 

cadmium in surface soils exceeds the average concentration in base-wide background samples (Table 5- 

40). The average concentration of cadmium site surface soils also exceeds the ranges of backgiround in 

Maryland soils (Table 5-40). Thus, arsenic and cadmium should be retained as terrestrial COPCs. 

The average concentration of copper in surface soils exceeds the average concentration in base-wide 

background samples (Table 5-40). The average concentration of copper in site surface soils is within the 

ranges of background in eastern U.S. and Maryland soils (Table 5-40). The average concentratioin of lead 

in surface soils exceeds the average concentration in background (Table 5-40). The average 

concentration in site surface soils also exceeds the ranges of background in eastern U.S. and Maryland 

soils (Table 5-40). It should be noted that the maximum concentration of lead in surface soils (3540 

mg/kg) is an order of magnitude higher than all of the other detections. Thus, copper and lead should be 

retained as terrestrial COPCs. 

The average concentration of mercury in surface soils exceeds the average concentration in base-wide 

background samples (Table 5-40). The average concentration of mercury in site surface soils is within the 

range of background in eastern U.S. soils but exceeds the range in and Maryland soils (Table 5-40). With 

the exception of the maximum detected concentration (3.9 mglkg), all of the other detections of mercury 

are less than 1 .O mg/kg, which is less than or comparable to the alternate guidelines presented in] Section 

5.7.5. The average concentration of selenium in surface soils exceeds the average concentration in base- 

wide background samples (Table 5-40). The average concentration of selenium in site surface soils is 
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within the range of background in eastern U.S. soils but exceeds the range in Maryland soils (Table 5-40). 

The average concentration of zinc in surface soils exceeds the average concentration in base-wide 

background samples (Table 540). The average concentration of zinc in site surface soils is within the 

range of background in eastern U.S. soils but exceeds the range in Maryland soils (Table 5-40). 

Therefore, mercury, selenium, and zinc should be retained as terrestrial COPCs. 

No background data were available for antimony in surface soil. Its average concentration was much less 

than its maximum (Table 5-40). Due to the absence of toxicity and background data for antimony its 

potential risks are unclear but, again, it is rarely associated with ecotoxicity. It should be retained as a 

surface soil COPC due to these uncertainties. 

Aroclor 1260 was retained as an organic COPC after Step 3A. This organic compound is not naturally- 

occurring. It was detected in several samples at the site and several detections are elevated relative to 

guidelines (Section 5.7.5). It should be retained as a terrestrial COPC. The organic 1,2,4- 

trichlorobenzene was retained as a surface soil COPC. Its average concentration (0.89 mg/kg) appears 

to be qualitatively low. In addition, Aroclor 1260, cadmium, chromium, copper, lead, mercury, and zinc 

were detected in one surface water sample relevant to the terrestrial assessment in this ERA (sample 

41SWOOl). Sample 41SWOOl was collected from a puddle that was present within the Scrap Yard near the 

southeastern corner of Site 41. 

In summary, risk management considerations were investigated for terrestrial COPCs retained after Step 

3A. Investigation of these considerations indicate that potential risks are still present from arsenic, 

cadmium, lead and Aroclor 1260, and to a lesser degree copper, mercury, selenium, and zinc. Potential 

risks from selenium in surface soils are present but do not appear to be significant enough to warrant 

further consideration. Antimony may be present in concentrations indicative of terrestrial risks. 

The Scrap Yard is active and contains habitat that is limited in quantity and quality. However, access to 

the site by ecological receptors, particular small mammals and birds, is still present. If the Scrap Yard is 

abandoned, habitat in the area could improve as ecological succession becomes established. Potential 

ecological risks from chemicals in the Scrap Yard surface soils (and ponded water) could be ameliorated 

by capping or excavation of contaminated surface soils. Also, human health risks at the site may warrant 

remedial action. For these reasons, preliminary remediation goals (PRGs) for ecological receptors should 

be calculated for all or some ,of the COPCs listed above. In light of attendant circumstances it appears 

that the calculation of ecological PRGs is preferable to additional ecological risk assessment for these 

COPCs not associated with PRG development. The relatively small size of the site indicates that PRGs 

development should focus on vertebrates -with small home ranges and appropriate invertebrates. It 
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‘IV., 
should be noted that if capping or paving is considered as a remedial option, the calculation of ecological 

PRGs may be precluded. 

5.7.7 Site-specific Uncertainties 

Mattawoman Creek receives contaminant inputs from several sources, including non-Navy sources. Tidal 

action can move contaminants upstream or downstream from other sources into the portion of 

Mattawoman Creek near Sites 39/41. As a result, uncertainty is introduced when trying to determine 

whether contaminants in Mattawoman Creek sediments are Navy related, non-Navy related, or both. In 

cases where a former contaminant source for a specific contaminant is known (e.g., silver from the Site 39 

outfall), this uncertainty is reduced. Lack of toxicity data for nitrocellulose introduces uncertainty into the 

ERA. Limited sediment toxicity data for adverse effects to the bullfrog and largemouth bass from 

pesticides and PCBs may underestimate risk to these receptors. The Mattawoman Creek study will 

address these and other uncertainties associated with the aquatic portion of this limited ERA. 

Uncertainties are associated with the lack of terrestrial toxicity data for antimony, nitroguanidine, 4- 

methylphenol, 1,2,4-trichlorobenzene, dibenzofuran, and iron at Site 41. 

.” -x 

5.8 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.8.1 Site Characterization Summary 

The following items summarize the field investigations conducted at Site 39141. 

1. Historical environmental data reported in the Phase II SI report (E/A&H, 1994) were incorporated 

into the database for this RI report. (However, because more current groundwater data was 

available from the 1997 field investigations, historical groundwater was not included in the 

database.) Environmental samples collected as part of that work included 11 sediment samples 

from Mattawoman Creek near Sites 39, 40, and 41, and three sediment samples at the Site 39 

outfall pipe; 23 surface and subsurface soil samples from Site 41; and groundwater samples from 

three monitoring wells installed at the Site 41. All samples related to Site 41 were analyzed for 

the full list of TCL and TAL compounds, plus TPH, except that surface water was not analyzed for 

TPH. Sediment samples for Site 39 were analyzed for TCL VOCs and SVOCs, TAL compounds, 

and explosives. Sediment samples for Site 40 were analyzed for palladium only (no detections 

occurred). 
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2. The October 1997 field activities included the collection of four groundwater samples (one from 

each of three existing monitoring wells, and one from potable water well PW-7), nine surface soil 

samples, eight sediment samples and six surface water samples for fixed-base laboratory 

analysis. Groundwater samples were submitted to the laboratory as both filtered and unfiltered 

samples. Solids samples were analyzed for a full suite of TCL and TAL compounds in addition to 

explosives. Aqueous samples were analyzed for TCL VOCs, TCL SVOCs, and TAL metals. 

Groundwater samples were additiofially subjected to analysis for TCL pesticides/PCBs and 

explosives. Both filtered and unfiltered groundwater samples were submitted for TAL metals 

analysis. 

3. Subsurface conditions for Site 41 were evaluated based on data in the Phase II SI report (E/A&H, 

1994). The subsurface materials generally consist of clayey sand interlayered with clayey gravel 

and sand lenses underlain by green-gray clay, except on the northern portion of the site where it 

is underlain by a brown sandy clay. Two- to 5-feet-thick layers of slag and coal were encountered 

in the most southern and northern portions of the study area, outside the fence surrounding the 

scrap yard. 

4. Hydrogeologic conditions were evaluated based on data in the Phase II SI report, supplemented 

by groundwater level measurements made during the October 1997 field activities. The depth to 

groundwater ranged from approximately 2 to 4 feet bgs. Groundwater elevations vary from 4.55 

to 8.58 feet msl. Data indicate that groundwater is flowing toward Mattawoman Creek, but the 

tidal nature of the creek may affect the groundwater flow patterns. The green-gray clay 

underlying the site at approximately 15 feet bgs probably impedes the downward migration of the 

groundwater to deeper aquifers. 

5.8.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent of contamination at Site 39141: 

1. Analytical data for Site 39/41 groundwater and surface water samples suggest that historic activities 

at Site 39/41 have had minimat impact on groundwater and surface water quality in the vicinity of 

Site 39/41. 

2. Regardless of matrix, VOCs were detected infrequently and, in general, at low concentrations in all 

Site 39/41 samples. Several SVOCs, primarily PAHs, were detected in Site 41 surface soil samples. 

All but three of the PAHs were detected in more than half of the surface soil samples. PAH 
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concentrations in surface soil samples ranged from 42 us/kg to 6,100 pg/kg. 1,2,4-Trichlombenzene 

was also detected in more than half of the surface soil samples at concentrations ranging from 

50 ug/kg to 4,800 ug/kg. SVOCs were detected on only two of the 22 Site 39/41 subsurface soil 

samples at concentrations generally from five to 20 times less than surface soil concentrations. 

1,2,4-Trichlorobenzene was not detected in any of the subsurface soil samples. 

3. l,l-Dimethylhydrazine was detected in three of six sediment samples collected from locations near 

the Site 39 outfall at concentrations ranging from 57,500 us/kg to 85,500 pg/kg. 

N-Nitrosodiphenylamine was detected in seven of 24 Site 39/41 sediment samples at concentrations 

ranging from 120 ug/kg to 3,100 us/kg. Several PAHs were also detected in Site 39/41 sediment 

samples. However, PAHs were generally detected with less frequency and at lesser concentrations 

in Site 39141 sediment samples than in Site 41 surface soil samples. 

4. Pesticides were sporadically detected in Site 41 surface and subsurface soil samples. The 

subsurface soil sample collected at a depth interval of 5 to 7 feet from boring 41SB0201 contained 

the greatest number and greatest total concentration of pesticides, including 4,4’-DDT at a 

concentration of 980 ug/kg. However, only 4,4’-DDT (5.9 ug/kg) was detected in the subsurface soil 

sample collected at a depth interval of 10 to 12 feet from this same boring. Several pesticides were 

detected in Site 39/41 sediment samples, although the maximum concentration of any of these 

pesticides was 11 ug/kg (4,4’-DDT). 4,4’-DDT and its two derivatives were each detected in at least 

one-third of the Site 39/41 sediment samples. 

5. Widespread PCB contamination is evident in the surface soils at Site 41, with detected 

concentrations of Aroclor 1260 in ranging from 330 us/kg to 180,000 ug/kg. However, PCBs were 

not detected in the subsurface soil samples collected from Site 41 or in the Site 39/41 sediment 

samples. 

6. Nitrocellulose was detected in two of the Site 41 surface soil samples at a maximum concentration 

of 288 ug/kg. However, nitrocellulose was detected in 12 of 14 Site 39141 sediment samples at 

concentrations ranging from 9,900 us/kg to 1,580,OOO us/kg. Nitroguanidine was detected in over 

one-half of the Site 41 surface soil samples, at concentrations ranging from 24,400 ug/kg to 

33,200 ug/kg, but was detected in only two of 14 Site 39141 sediment samples at concentrations 

ranging from 178 ug/kg to 1880 ug/kg. Analyses for explosives were not performed for any of the 

Site 39141 subsurface soil samples. 
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7. Several metals (e.g., arsenic, cadmium, lead, mercury, and silver) were detected at sampling 

locations at concentrations exceeding basewide background concentrations. Lead and arsenic were 

each detected in all 10 Site 39/41 surface soil samples at concentrations ranging from 22.5 mg/kg to 

3,540 mg/kg (lead) and from 21.8 mglkg to 216 mg/kg (arsenic). Cadmium was detected in 9 of 10 

surface soil samples at concentrations ranging form 0.56 mg/kg to 45.6 mg/kg. The maximum 

concentrations of most metals in subsurface soil samples were less than the maximum 

concentrations of the respective metals in surface soil samples. 

8. Maximum concentrations of most metals detected in Site 39141 sediment samples were less than 

maximum concentrations of metals detected in Site 41 surface soil samples. However, notable 

detections of metals in Site 39/41 sediment samples include concentrations of mercury ranging from 

0.02 mg/kg to 9.5 mg/kg in 16 of 24 samples and concentrations of silver ranging from 0.27 mg/kg to 

308 mg/kg in 20 of 24 samples. The maximum concentrations of mercury and silver were detected 

in sediment samples collected downstream of the Site 39 ouffill. 

5.8.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Organ& Plant/Scrap Yard : 

1. The human health risk assessment for the Organics Plant considered current/future adult recreational 

users exposed to surface water, sediment, and fish and future construction workers exposed to 

sediment. No surface soil or subsurface soil samples were collected at the Organics Plant therefore 

exposures were not evaluated for current/future maintenance workers, current/future full-time 

employees, and hypothetical future residents. 

The human health risk assessment for the Scrap Yard considered current/future maintenance workers 

exposed to surface soil; current/future full-time employees exposed to surface soil; current/future 

adolescent trespassers exposed to surface soil; future construction workers exposed to 

surface/subsurface soil, groundwater, and sediment; hypothetical future residents exposed to 

surface/subsurface soil, groundwater, and sediment, and adult recreational user exposed to sediment. 

2. Hazard indices for maintenance workers, adolescent trespassers, adult recreational users at the 

Scrap Yard and adult recreational users and construction workers at the Organic Plant were less than 

1.0 indicating that there is minimal potential for adverse noncarcinogenic health effects under the 

conditions established in the exposure assessment. 
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3. Hazard indices for the full-time employee, the construction worker, future child resident and future 

adult resident at the Scrap Yard exceed 1 .O. Arsenic was the main contributor to the hazard index for 

soil for all the receptors and iron was the main contributor to the hazard index for groundwal:er for the 

future child and adult resident. 

4. Incremental lifetime cancer risks for maintenance workers, adolescent trespassers, construction 

workers, and adult recreation users were within or less than EPA’s target risk range of 1 OA to 1 Oe. 

5. Incremental lifetime cancer risks for the full-time employee and lifelong resident exceed the EPA’s 

target risk range for exposures to soil at the Scrap Yard. Arsenic and Aroclor-1260 were the main 

contributors to the cancer risk 

6. The maximum detected concentration of lead in soil exceeded the OSWER soil screening level of 

400 mg/kg for residential land use (EPA, 1994) and the EPA Region III screening level of 10100 mg/kg 

for industrial use. The average lead concentration was less than the residential and industrial 

screening levels. The lEUBK Model was used to evaluate exposures to lead in soil and groundwater 

by .hypothetical resident children. The IUEBK Model results indicate that adverse effects due to lead 

exposure are anticipated for children routinely consuming groundwater under a residential scenario. 

A slope-factor approach developed by the EPA Technical Review Workgroup for was used to 

evaluate exposures to lead in soil by full-time employees and construction workers. The results of the 

slope-factor approach indicate that adverse effects are anticipated for fetuses of pregnant workers 

exposed to lead in soil at the Scrap Yard. 

5.8.4 Ecological Risk Assessment Summary 

The following items summarize the ecological risk assessment conducted for Sites 39 and 41: 

1. Several inorganic and organic chemicals are present in aquatic media in Mattawoman Creek: adjacent 

to Sites 39 and 41 that pose potential risks to aquatic, semi-aquatic, and benthic ecological receptors. 

2. Potential risks are present from arsenic, cadmium, lead, and Aroclor 1260, and to a lesser degree 

copper, mercury, selenium, and zinc in surface soils in the Scrap Yard. 

5.8.5 Recommendations 

l Potential human health risks under the current land use exceed guidelines only for the full-time worker 

scenario. Although the current land use does not iticlude true full-time workers, it.is recommended 
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that a feasibility study be prepared to examine options for reducing the full-time workers exposure to 

contamination to acceptable levels. The need for future additional action should be reconsidered if 

plans evolve for modifying the land use (e.g., to a residential land use). 

l Potential ecological risks are present from chemicals in surface water and sediment in Mattawoman 

Creek near Sites 39 and 41. It is recommended that a more complete ecological assessment of 

Mattawoman Creek be considered as a separate study. 

l Potential ecological risks are present from chemicals in Scrap Yard surface soils. A feasibility should 

be initiated to examine methods for mitigating the transport of surface soil chemicals from the Scrap 

Yard to Mattawoman Creek via runoff. Additional ecological study is warranted in this event to 

develop ecological PRGs for several inorganics and Aroclor 1260 in site surface soils. 
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TABLE 5-I 

SAMPLING PROGRAM SUMMARY - Historical Sampling”) 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Sample Media 
~ 

Site 40 1 

Site 41 . . . 

Subsurface Soil 
I I I 

Site 39 I I 
I I I 

Site 40 I I I 
I I I 

Site 41 . ! . ! . 

Groundwater I I I 
Site 39 
Site 40 

I I I 

Site 41 I . I . I . 

Surface Water I I I 

Site 41 

Sediment 

Site 39 

Site 40 

Site 41; 

. l . 

. . 

. . . 

Analysis 
Total Petroleum AcetallFormal I Palladium I TAL 

. I 

. . 

. . 

l I I l 

I l 

. . 

1 (E/A&H, 1994) 
2 Analytical Method: EPA Contract Laboratory Program, Statement of Work for Organics Analysis (EPA CLP 3190) 
3 Analytical Method: EPA Method 418.1 
4 Analytical Method: United States Army Toxic and Hazardous Material Agency (USATHAMA) 
5 Analytical Method: EPA Contract Laboratory Program, Statement of Work for lnorganics Analysis (EPA CLP 3/91) 



TABLE 5-2 

SAMPLING PROGRAM SUMMARY - OCTOBER 1997 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

\ 
s39sw0040001 . . 

s39sw0050001 . . 

S39SWOO60001 . . 

Analysis 
Nitroglycerin”) TAL 

Explosives’21 Nitrocellulose(3J Metals and TOC pH AVSISEM”) 
Nitroguanidine(31 1 Cyanide”) 1 1 - 1 

, (6) 

. . 

. (61 

. l 

. (‘5) 

. . 

. (‘3) 

. . I l I 
I I l I 

I I l I 
I I l I 

I l I 



TABLE 5-2 

SAMPLING PROGRAM SUMMARY - OCTOBER 1997 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

Analysis 
Nitroglycerin’*) 
Nitrocellulosef3) 
Nitronuanidine(3) 

~ TAL 
~ Metals and 
~ Cvanide”) 

TOC pH AVSISEM” 
I I I 

. . 

. 

. . 

. . . I l 
. 

. I l 
. l .I I . I 

. I l 
. l *I I . I 

. I l . . 4 I . 1 
_r . . I l 

. . .I I .--I 
. I ’ . . *I I . I 
. I . . . *I I . I 

1 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW OLM03.1 ._. 
2 Analytical Method: SW846 Method 8330 
3 Analytical Method: USATHAMA 
4 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW ILM04.0 
5 Analytical Method: EPA Draft Analytical Method for Determination of Acid Volatile Sulftde in Sediment 
6 Analysis did not include cyanide. 



TABLE 53 
SITE 39/41 MONITORING WELL GROUNDWATER LEVEL SUMMARY 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Well Name 

41 MWOI 

41 MW02 

Elevatien of Depth to 
Measuring Point Groundwater 
(ft above MSL) m 

i4.97 6.39 

9.33 4.78 

Groundwater 
Elevation 

(ft above MSL) 

8.58 

4.55 
I I 

41 MW03 11.18 5.87 5.31 



) 
i 

TABLE 5-4 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41 sB0301 
DEPTH (feet): 0.0 - 2.0 

SAMPLE DATE: 08192 

LOCATION: 4lMW01/4lSB03 

FIELD DUPLICATE OF: 

VOLATILES (pa/kg) 

CARBON DISULFIDE 35 

TOLUENE 9J 

SEMIVOLATILES @g/kg) 

P-METHYLNAPHTHALENE 42 J 

ACENAPHTHYLENE 100 J 

ANTHRACENE 160 J 

BENZO(A)ANTHRACENE 710 

BENZO(A)PYRENE 230 J 

BENZO(B)FLUORANTHENE 530 

BENZO(K)FLUORANTHENE 610 

CHRYSENE 1200 

DIBENZOFURAN 53 J 

FLUORANTHENE 1300 

INDENO(l,2,3-CD)PYRENE 120 J 

NAPHTHALENE 92 J 

PHENANTHRENE 1000 

PYRENE 1100 

PESTICIDES/PC& @g/kg) 

ENDRIN I 
91 DP 

HEPTACHLOR EPOXIDE 5.5 

METALS (mglkg) 

ALUMINUM 1880 

ARSENIC 145 J 

B.AR!UM 36.5 B 

BERYLLIUM 0.41 B 

CALCIUM 8420 



TABLE 54 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41880301 
DEPTH (feet): 0.0 - 2.0 

SAMPLE DATE: 08192 

LOCATION: 41MW011415803 

FIELD DUPLICATE OF: I 
I 

METALS (mglkg) 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

5.2 

4.1 B 

19.5 

7670 

22.5 J 

552 B 

57.1 

0.28 

6.4 B 

POTASSIUM 347 B 

SELENIUM 0.6 0 

SILVER 1.4 B 

VANADIUM 5.4 B 

ZINC 24.5 

PETROLEUM HYDROCARBONS (mglkg) 
, 

TOTAL PETROLEUM HYDROCARBONS 16.2 I 1 



TABLE 5-5 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39/4-l - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S4lSSOOlOOOl S41SS0020001 s41ss0030001 s41ss0040001 s41ss0050001 S41SS0060001 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 o.o- 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 
SAMPLE DATE: 10122/97 1 o/22/97 lOl22l97 10/22197 10122/97 lOl22l97 
LOCATION: s41ss01 S4lSSO2 s41sso3 s41sso4 s41sso5 S4lSSO6 
FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

ACETONE 11 u 12 UJ 12 u 18 UJ 14 UJ 120 J 
I 

SEMIVOLATILES @g/kg) 

_’ 

! 



TABLE 5-5 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s41ss0010001 S41SS0020001 s41ss0030001 s41ss0040001 s41ss0050001 S4lSSOO60001 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5’ 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: lOl22l97 lOl22l97 lOl22l97 10122197 10122l97 lOl22l97 

LOCATION: s41ss01 541 sso2 s41 sso3 s41 sso4 s41 sso5 S4lSSO6 

FIELD DUPLICATE OF: 
I 

PESTlClDESlPCBs @g/kg) 

AROCLOR-I‘260 11000 J 
I 

650 J 330 J 
I 

890 J 
I 

13000 J I 21000 J 
I 

ENERGETICS &g/kg) 

NITROCELLULOSE 28900 17500 u 24400 16900 U 17300 u 31600 

NITROGUANIDINE 62.5 U 62.5 U 62.5 U 62.5 U 62.5 U 115.4 

METALS (mglkg) 

ALUMINUM 4660 J 3840 J 3770 J 4240 J 5790 J 9920 J 

ANTIMONY 0.59 UL 0.61 UL 0.9 L 2.0 L 10.6 L 2.6 UL 

ARSENIC 115 L 77.1 L 104 L 216 L 138 L 39.3 L 

BARIUM 40.2 L 53.1 L 51.9 L 75.8 L 80.0 L 192 L 

BERYLLIUM 0.12 B 0.15 B 0.28 B 0.19 B 0.35 B 0.1 UL 

CADMIUM 1.7 J 0.63 J 0.56 J 2.6 J 8.0 J 11.4 J 

CALCIUM 4420 1730 K 1730 K 7410 2770 111000 

CHROMIUM 10.6 J 11.0 J 13.4 J 14.6 J 26.7 J 22.1 J 

COBALT 4.3 J 2.8 J 5.0 J 4.8 J 5.9 J 3.8 J 

COPPER 18.7 L 10.6 L 14.5 J 22.6 L 105 L 49.7 L 

CYANIDE 0.17 u 0.29 0.22 u 0.38 U 0.22 u 0.27 

IRON 21200 10700 23500 38200 46300 13300 

LEAD 32.2 27.6 31.3 77.9 3540 91.1 

MAGNESIUM 489 K 431 K 570 K 614 K 545 K 4940 

MANGANESE 90.3 L 98.3 L 114 L 137 L 204 L 172 L 

MERCURY 0.49 0.27 0.63 0.44 0.78 0.5 

NICKEL 7.1 B 9.6 B 13.1 B 12.3 B 20.3 B 17.3 B 

POTASSIUM 514 465 687 693 623 503 

SELENIUM 1.1 J 0.66 UJ 1.6 J 3.3 L 2.2 L 2.8 UJ 

&LVER 0.18 UJ 0.19 UJ 0.19 UJ 0.29 UJ 0.64 B 0.79 UJ 

VANADIUM 18.5 L 16.9 L 18.8 L 21.5 L 30.1 L 17.0 L 



TABLE 5-5 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s41ss0010001 S41SS0020001 s41ss0030001 s41ss0040001 s41ss0050001 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 o.o- 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 10122197 1 o/22/97 10122197 10122197 10122l97 

LOCATION: s41ss01 S4lSSO2 s41sso3 s41sso4 s41sso5 

FIELD DUPLICATE OF: 

METALS (mglkg) 

S41SS0060001 1 

S4lSSO6 

ZINC 35.1 L I 38.3 L I 37.5 L 309 L 423 L 343 L I 
GENERAL CHEMISTRY 

PH I 8.65 I 6.07 I 6.49 I 6.9 I 7.36 I 11.9 I 



TABLE 5-5 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER’1997 DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s41ss0070001 s41ss0080001 S41DUP009 s41ss0090001 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 10122197 lOl22l97 10122197 10122197 

LOCATION: s41sso7 S4lSSO8 S41SSO8 s41sso9 

FIELD DUPLICATE OF: S41SS0080001 



TABLE 5-5 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s41ss0070001 S41SSOO80001 S4lDUPOO9 s41ss0090001 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: lOl22l97 10122197 lOl22l97 10122197 

LOCATION: s41 sso7 S41 SS08 S41 SS08 s41sso9 

FIELD DUPLICATE OF: S4tSSOO80001 
I 

PESTlClDESlPCBs #g/kg) 

AROCLOR-1‘260 
ENERGETICS (vg/kg) 
NITROCELLULOSE 

NITROGUANIDINE 

‘METALS (mglkg) 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

CEI ctp Il.1 “LLL. l”l.8 
SILVER 

VANADIUM 

I I I I 1 I 

I 12000 J 1 180000 J 1 130000 J 16000 J I I 
33200 29100 17400 u 17500 u 

288.4 62.5 U 62.5 U 62.5 U 

13800 J 3740 J 4370 J 3710 J 

5.9 UL 0.94 L 2.0 L 1.3 L 

176 L 21.8 L 26.7 L 46.2 L 

148 L 62.6 L 57.7 L 68.2 L 

0.23 UL 0.28 B 0.52 L 0.46 L 

45.6 J 10.7 J 13.4 J 13.8 J 

137000 1030 K 1380 K 2900 

88.2 J 45.1 J 26.5 J 33.9 J 

8.8 J 9.4 J 6.6 J 12.1 J 

189 L 72.7 L 76.7 L 86.6 L 

0.52 0.28 U 0.3 u 0.33 

39300 53000 32500 39700 

457 187 265 251 

9460 421 K 521 K 726 K 

754 L 238 L 136 L 243 L 

3.9 0.29 0.29 0.15 

44.3 J 21.7 B 19.9 B 23.9 B 

702 404 437 600 

6.3 UJ 0.7 UJ 1.1 J 2.2 J 

4.0 J 1.8 J 1.6 J 0.82 B 

29.8 L 19.2 L 22.0 L 23.9 L 



TABLE 5-5 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

9 
METALS(mg/kg) 

SITE 39/41 - ORGANlCS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s41ss0070001 
0.0 -0.5 

lOl22f97 

s41sso7 

S41SS0080001 
0.0 - 0.5 

lOl22l97 

S4lSSO8 

S4lDUP009 
0.0 - 0.5 

1 Of22197 

S41SSO8 

S4iSSOO80001 

s41ss0090001 
0.0 - 0.5 

1 Of22197 

s41sso9 L 
ZINC I 536 L 282 L I 278 L 352 L I I 
GENERALCHEMISTRY 

PH 11.46 5.56 5.43 6.88 I 



TABLE 5-6 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41880303 41580304 41 SBO402 41580403 41880404 41880702 
DEPTH (feet): 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 5.0 - 9.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 41MW01/41SB03 41MW01/41SB03 41MW02141SB04 41MW02141SB04 41MW02/41SB04 41MW03/41SB07 

FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

ACETONE 17 LJ 23 U 9u 27 U 15 u II u 

CARBON DISULFIDE 12 u 12 u 4J 6J 35 3J 

rSEMIVOLATILES @g/kg) 

2-METHYLNAPHTHALENE 400 u 420 U 370 u 390 u 400 u 410 u 

ACENAPHTHYLENE 400 u 420 U 82 J 390 u 400 u 410 u 

ANTHRACENE 400 u 420 U 90 J 390 u 400 u 410 u 

BENZO(A)ANTHRACENE 400 u 420 U 320 J 390 u 400 u 410 u 

BENZO(A)PYRENE 400 u 420 U 190 J 390 u 400 u 410 u 

BENZO(B)FLUORANTHENE 400 u 420 U 560 390 u 400 u 410 u 

BENZO(K)FLUORANTHENE 400 u 420 U 420 390 u 400 u 410 u 

CARBAZOLE 400 u 420 U 48 J 390 u 400 u 410 u 

CHRYSENE 400 u 420 U 520 390 u 400 u 410 u 

DI-N-BUTYL PHTHAIATE 400 u 420 U 370 u 390 u 400 u 410 u 

DIBENZOFURAN 400 u 420 U 42 J 390 u 400 u 410 u 

DIETHYL PHTHALATE 400 u 420 U 370 u 390 u 400 u 410 u 

FLUORANTHENE 400 u 420 U 640 390 u 400 u 410 u 

INDENO(l ,S,bCD)PYRENE 400 u’ 420 U 120 J 390 u 400 u 410 u 

NAPHTHALENE 400 u 420 U 56 J 390 u 400 u 410 u 

PHENANTHRENE 400 u 420 U 350 J 390 u 400 u 410 u 

PYRENE 400 u 420 U 520 390 u 400 u 410 u 

PESTlClDESlPCBs (pglkg) 

4,4’-DDD 4u 4.2’ U 3.7 u 3.8 U 3.9 u 4.1 u 

4$-DDE 4u 4.2 U 3.7 u 3.8 U 3.9 u 4.1 u 

4,4’-DDT 4 u 4.2 U 7.5 P 3.8 U 3.9 u 4.1 u 

ENDOSULFAN II 4u 4.2 U 3.7 u 3.8 U 3.9 u 4.1 u 

ENDRIN 4u 4.2 U 20 P 3.8 U 3.9 u 4.1 u 



TABLE 5-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41sl30303 41880304 41880402 41880403 41680404 41880702 
DEPTH (feet): 10.0 - 12.0 15.0 - 17.0 5.0- 7.0' lO.O- 12.0' 15.0 - 17.0 5.0 - 9.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 41MW01l41SB03 41MW01l41SB03 41MW02141SB04 41MW02/41SB04 41MW02l41SB04 4lMW03l4lSB07 

FIELD DUPLICATE OF: 

PESTlClDESlPCBs &g/kg) 

GAMMA-CHLORDANE 2.1 u 2.2 u 1.9 u 2u 2u 2.1 u 

HEPTACHLOR EPOXIDE 2.1 u 2.2 u 1.9 u 2u 2u 2.1 u 



? 

TABLE 5-6 (CONTIliUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39141 ORGANICS PLANT/SCRAP YARD - 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4lSB0702D 41880703 4lSB0703D 41580704 41SBOlO2 4lSBOlO3 
DEPTH (feet): 5.0 - 9.0’ 10.0 - 14.0 10.0 - 14.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 
SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 41MW03/4lSB07 4lMW0314lSB07 4lMW03/4lSB07 4lMW03/41SB07 41SBOl 4lSBOl 

FIELD DUPLICATE OF: 41 SBO702 41 SBO703 

VOLATILES &g/kg) 
‘ACETONE 16 U 18 U 17 u 27 U 38 U 490 DB 

CARBON DISULFIDE 12 u 12 u 12 u 13 u 12 u 6J 

SEMIVOLATILES &g/kg) 
2-METHYLNAPHTHALENE 410 u 420 U 420 U 430 u 400 u 410 u 

ACENAPHTHYLENE 410 u 420 U 420 U 430 u 400 u 410 u 

ANTHRACENE 410 u 420 U ,420 U 430 u 400 u 410 u 

BENZO(A)ANTHRACENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(A)PYRENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(B)FLUORANTHENE 410 u 420 U 420 U 430 u 400 u 410 u 

BENZO(K)FLUORANTHENE 410 u 420 U 420 U 430 u 400 u 410 u 

CARBAZOLE 410 u 420 U 420 U 430 u 400 u 410 u 

CHRYSENE 410 u 420 U 420 U 430 u 400 u 410 u 

DI-N-BUTYL PHTHALATE 410 u 420 U 420 U 430 u 400 u 410 u 

DIBENZOFURAN 410 u 420 U 420 U 430 u 400 u 410 u 

DIETHYL PHTHALATE 410 u 420 U 420 U 430 u 400 u 410 u 

FLUORANTHENE 410 u 420 U 420 U 430 u 400 u 410 u 

lNDENO(l,2,3-CD)PYRENE 410 u 420 U 420 U 430 u 400 u 410 u 

NAPHTHALENE 410 u 420 U 420 U 430 u 400 u 410 u 

PHENANTHRENE 410 u 420 U 420 U 430 u 400 u 410 u 

PYRENE 410 u 420 U 420 U 430 u 400 u 410 u 

PESTICIDES/PC&i @g/kg) 
4,4’-DDD 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

4$-DDE 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

4,4’-DDT 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 

ENDOSULFAN II 4.1 u 4.2 U 4.1 u 4.3 u- 4u 4.1 u 

ENDRIN 4.1 u 4.2 U 4.1 u 4.3 u 4u 4.1 u 



TABLE 5-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4lSB0702D 41880703 41880703D 41 SBO704 41SBO102 4lSBOlO3 
DEPTH (feet): 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 4lMWO3l4lSBO7 4lMW03l4lSB07 41MW03l4lSB07 4lMW03l4lSB07 41SBOl 41SBOl 

FIELD DUPLICATE OF: 41580702 41880703 

PESTlClDESlPCBs &g/kg) 

GAMMA-CHLORDANE 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u I 2.1 u 

HEPTACHLOR EPOXIDE 2.1 u 2.2 u 2.1 u 2.2 u 2.1 u 2.1 u 

METALS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS] 12.5 U 12.6 U 12.4 U 12.9 u 17.2 
I 

12.5 U 
I 



; 

TABLE 5-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41SBO105 41Sl30201 41 SBO203 41580204 41880502 41 SBO503 

DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 10.0 - 12.0 15.0 - 17.0 5.0 - 7.0 10.0 - 12.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 4lSBOi 41SBO2 41 SB02 41SBO2 41SBO5 41 SB05 

FIELD DUPLICATE OF: 

BENZO(K)FLUORANTHENE 

-7,-l -aA* 

ENDOSULFAN II 4.1 u 3.8 U 3.8 U 4u 4.1 u 1.5 J 

ENDRIN 4.1 u 15 P 3.8 U 4u 4.1 u 4u 



TABLE 5-6 (CONTIiJUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPiE NUMBER: 41SBO105 4lSBO201 41890203 41580204 41890502 41880503 
DEPTH (feet): 20.0 - 22.0 5.0 - 7.0 lO.O- 12.0 15.0- 17.0 5.0 - 7.0 lO.O- 12.0 

SAMPLE DATE: 08t92 08192 08192 08192 08192 08192 

LOCATION: 41 SBOI 41SB02 4lSBO2 4lSBO2 4lSBO5 415805 

FIELD DUPLICATE OF: 

PESTlClDESlPCBs (pglkg) 

GAMMA-CHLORDANE 2.1 u 1.4 JP 2u 2.1 u 2.1 u 2.1 u 

HEPTACHLOR EPOXIDE 2.1 u 2u 2u 2.1 u 2.1 u 2.9 
k 
METALS (mglkg) 

ALUMINUM 5130 2800 2390 3190 884 1960 

ARSENIC 0.77 UJ 328 J 2.0 J .I.3 J 17.0 J 3.2 J 

BARIUM 93.9 92.6 ,245 B 39.5 B 43.3 B 36.8 B 

BERYLLIUM 4.6 0.39 B 0.31 B 0.31 B 0.3 u 0.6 B 

CADMIUM 1.3 u 2.0 1.2 u 1.2 u 1.2 u 1.2 

CALCIUM 3080 780 B 287 U 706 B 304 u 1430 

CHROMIUM 12.8 7.2 6.6 6.6 2.5 u 8.7 

COBALT 70.4 6.2 B 3.7 B 5.7 B 3.7 u 32.1 

COPPER 20.5 23.9 6.6 8.6 3.8 B 8.4 

IRON 35200 13800 5670 6120 10300 55600 

LEAD 6.2 J 46.0 J 5.0 J 6.2 J 3.2 J 29.7 J 

MAGNESIUM 2350 186 B 265 B 651 B 79.8 B 417 B 

MANGANESE 116 J 27.8 J 14.8 J 30.7 J 4.1 369 

MERCURY 0.13 u 0.18 0.12 u 0.12 u 0.1 u 0.1 u 

NICKEL 30.9 5.2 B 3.5 u 3.6 U 3.7 u 3.6 U 

POTASSIUM 2100 330 B 303 B 493 B 654 B 527 B 

SELENIUM 0.51 UJ 0.7 BJ 0.46 UJ 0.48 UJ 0.3 UJ 0.3 UJ 

SILVER 2.0 B 1.8 B 1.3 B 1.2 u 1.2 u 4.1 

SODIUM 138 B 57.4 u 48.6 U 85.0 U 84.6 U 106 U 

VANADIUM 58.3 11.8 11.1 B 20.4 6.4 B 12.8 

ZINC 76.4 33.9 ., 11.2 29.1 5.1 18.0 

PETROLEUM HYDROCARBONS (mglkg) 

ITOTAL PE-rRo~Eurd HYDROCARBONSI 12.6 U 143 I 12.5 I 17.7 I 12.2 u I IO u I 



-, 
/ 

TABLE 5-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41 SBO504 41 SBO602 41SBO62D 41SBO603 41SB063D 41 SBO802 
DEPTH (feet): 15.0 - 17.0 5.0 - 9.0 5.0 - 9.0’ 10.0 - 14.0 10.0 - 14.0 5.0 - 7.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 

LOCATION: 4lSBO5 41SBO8 41SBO6 41SBO6 41 SB06 4lSBO8 

FIELD DUPLICATE OF: 41SB0602 41SBO603 

VOLATILES @g/kg) 

ACETONE 64 U 9u 10 u 12 u 9 UJ 41 u 

CARBON DISULFIDE 13 u 12 u 12 u 12 u 12 u 12 u 

SEMIVOLATILES @g/kg) 

2-METHYLNAPHTHALENE 420 U 410 u 410 u 420 U 420 U 450 u 

ACENAPHTHYLENE 420 U 410 u 410 u 420 U 420 U 450 u 

ANTHRACENE 420 U 410 u 410 u 420 U 420 U 450 u 

BENZO(A)ANTHRACENE 420 U 410 u 410 u 420 U 420 U ‘ 450 u 

BENZO(A)PYRENE 420 U 410 u 410 u 420 U 420 U 450 u 

BENZO(B)FLUORANTHENE 420 U 410 u 410 u 420 U 420 U 450 u 

BENZO(K)FLUORANTHENE 420 U 410 u 410 u 420 U 420 U 450 u 

CARBAZOLE 420 U 410 u 410 u 420 U 420 U 450 u 

CHRYSENE 420 U 410 u 410 u 420 U 420 U 450 u 

DI-N-BUTYL PHTHAIATE 420 U 410 u 410 u 420 U 420 U 450 u 

DIBENZOFURAN 420 U 410 u 410 u 420 U 420 U 450 u 

DIETHYL PHTHALATE 420 U 410 u 410 u 420 U 420 U 450 u 

FLUORANTHENE 420 U 410 u 410 u 420 U 420 U 450 u 

INDENO(1,2,3-CD)PYRENE 420 U 410 u 4lOU 420 U 420 U 450 u 

NAPHTHALENE 420 U 410 u 410 u 420 U 420 U 450 u 

PHENANTHRENE 420 U 410 u 410 u 420 U 420 U 450 u 

PYRENE 420 U 410 u- 410 u 420 U 420 U 450 u 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

4$-DDE 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

iI,@-DDT 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

ENDOSULFAN II 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 

ENDRIN 4.1 u 4.1 u 4.1 u 4.1 u 4.2 U 4.5 u 



TABLE 5-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41880504 41SBO602 41SB062D 41SBO603 41SBO63D 41SBO802 
DEPTH (feet): 15.0 - 17.0 5.0 - 9.0 5.0 - 9.0 10.0 - 14.0 10.0 - 14.0 5.0 - 7.0 

SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 41 SB05 41 SB06 41 SBO6 41 SBO6 41SBO8 41 SB08 
FIELD DUPLICATE OF: 41 SBO602 41SBO603 

PESTlClDESlPCBs (pglkg) 

GAMMA-CHLORDANE 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

HEPTACHLOR EPOXIDE 2.1 u 2.1 u 2.1 u 2.1 u 2.2 u 2.3 U 

METALS (mglkg) 

ALUMINUM 11900 1210 1150 2740 1680 1490 J 

ARSENIC 0.5 UJ 11.2 J 0.5 UJ 0.5 UJ 0.5 UJ 0.74 u 

BARIUM 84.1 15.4 B 13.2 B 18.5 B 28.8 B 17.2 B 

BERYLLIUM 3.8 0.3 u 0.3 u 0.3 0.3 u 0.25 U 

CADMIUM 1.3 u 1.3 u 1.3 u 1.2 u 1.3 u 1.2 u 

CALCIUM 3480 121 u 133u 1200 B 525 B 29 B 
CHROMIUM 27.7 2.5 U 2.5 U 8.6 3.1 3.2 

COBALT 70.9 3.8 U 3.8 U 8.9 B 6.0 B 18.9 

COPPER 25.8 2.5 U 4.1 B 12.7 6.6 4.0 B 

IRON 79600 1840 1580 63300 18800 2060 J 

LEAD 6.7 J 3.2 J 6.9 J 6.3 J 4.2 J 2.3 

MAGNESIUM 3180 98.2 B 84.0 B 158 B 214 B 270 B 

MANGANESE 219 5.4 5.6 98.6 31.2 152 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.12 u 

NICKEL 49.0 3.8 U 3.8 U 3.8 U 3.8 U 4.7 B 

POTASSIUM 3320 460 B 300 B 404 B 391 B 263 B 

SELENIUM 0.3 UJ 0.7 UJ 0.3 UJ 0.3 UJ 0.3 UJ 0.49 UJ 

SILVER 4.1 1.3 u 1.3 u 4.8 1.3 u 1.2 u 

SODIUM 215 B 71.5 u 74.3 u 114 u 75.3 u 46.5 U 

VANADIUM 125 4.1 B 4.7 B 42.2 14.5 6.8 B 

ZINC 97.2 5.3 6.5 11.4 15.3 18.6 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS] 12.7 U 12.5 U 12.5 U 12.4 U 12.7 U 12.2 u 
I 



TABLE 5-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41880803 41880804 
DEPTH (feet): 10.0 - 12.0 15.0 - 17.0 

SAMPLE DATE: 08192 08192 

LOCATION: 418808 41SBO8 

FIELD DUPLICATE OF: 
I 

VOLATILES (pglkg) 

ACETONE 30 u 41 u 

CARBON DISULFIDE 13 u 13 u 
SEMIVOLATILES @g/kg) 

4,4’-DDD 4.7 u 4.2 U 

4,4’-DDE 4.7 u 4.2 U 

A A’ nn-r 7(-T -YY. 4.7 tu 4.2 U 

ENDOSULFAN II 4.7 u 4.2 U 

ENDRIN 4.7 u 4.2 U 



TABLE 5-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41880803 41880804 
DEPTH (feet): lO.O- 12.0 15.0 - 17.0 

SAMPLE DATE: 08192 08192 

LOCATION: 418808 41SBO8 

FIELD DUPLICATE OF: 

PESTlClDESIPCBs @g/kg) 

GAMMA-CHLORDANE 2.4 U 2.2 u 
HEPTACHLOR EPOXIDE 2.4 U 2.2 u 
METALS (mglkg) 

SODIUM 46.5 U 110 B 

VANADIUM 4.3 B 22.2 

ZINC 17.6 53.1 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS1 12.7 U 12.9 u 
I 



TABLE 5-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S41GW001F001 S41GW001U001 S41GW002FOOl S41GW002UOOl S41GW003F001 S41GW003UOOl 

SAMPLE DATE: 10122/97 1 o/22/97 10/22/97 10122/97 1 o/22/97 10122l97 

LOCATION: S41 MWOI S41 MWOI S41 MW02 S41 MW02 S41 MW03 S41 MW03 

FILTERING: Filtered Unfiltered Filtered Unfiltered Filtered Unfiltered 

FIELD DUPLICATE OF: 
..A. 1.w.. #-..a ,..-,I . 
VULA I ILIZ (Pg’LJ 

ACETONE 5 UR 5 UR 4J 

CIS-1 ,P-DICHLOROETHENE 1 u 1 u 2 

TRICHLOROETHENE 8 1 u 32 

SEMIVOLATILES @g/L) 

BIS(P-ETHYLHEXYL)PHTHALATE I 
5u 5u 3J 

METALS (pg/L) 
ALUMINUM 98.2 B 121 B 73.3 B 907 2760 3230 

ARSENIC 3.3 u 3.3 u 4.4 L 37.6 3.3 u 3.3 u 

BARIUM 204 23.6 376 142 205 16.7 

BERYLLIUM 2.8 2.9 0.37 B 4.3 4.3 4.8 

CALCIUM 15400 14900 6320 K 6490 K 33400 38100 

COBALT 159 158 35.4 B 39.0 B 212 248 

IRON 27.4 B 145 B 22200 49600 26.8 B 10.0 u 

LEAD 1.0 UJ 1.0 UJ 1.0 UJ 1.0 B l.OB 1.0 UJ 

MAGNESIUM 11700 11500 3740 K 3950 K 10600 12500 

MANGANESE 409 407 460 506 463 535 

POTASSIUM 4990 4910 2590 2780 5930 6620 

SODIUM 44600 39000 25800 22300 34800 34500 

VANADIUM 1.1 u 1.1 u 1.1 u 7.8 1.1 u 1.1 u 

ZINC 327 238 137 41.5 B 362 296 



TABLE 5-7 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39/4l - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S41DUPOlO-F 
10123l97 

S41PWO7 

Filtered 

S41GW004F001 

S41GW004U001 
10/23/97 

S41PWO7 

Unfiltered 

S4lDUPOlO 
lOl23l97 

s41 PWO7 

Unfiltered 

S41GW004UOOl I 
SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

VOLATILES @g/L) 

ACETONE 

CIS-I ,2-DICHLOROETHENE 

TRICHLOROETHENE 

SEMIVOLATILES @g/L) 

BIS(2-ETHYLHEXYL)PHTHALATE 

METALS ha/L) 

5 UR 5 UR 

1 u 1 u 

1 u 1 u 

I 
5u 

I 5u 
I I 

..- . 
ALUMINUM 35.7 B 28.5 B 27.8 B 92.9 B 

ARSENIC 3.0 u 3.0 u 3.0 u 3.0 u 

BARIUM 72.4 J 209 J 11.4 J 12.8 J 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 

CALCIUM 707 B 607 B 381 B 480 B 

COBALT 0.6 U 0.6 U 0.6 U 0.81 B 

IRON 61.0 B 51.9 B 61.3 B 95.9 B 

LEAD 3.4 B 5.6 B 2.5 B 11.3 K 

MAGNESIUM 363 K 308 B 280 B 329 K 

MANGANESE 14.1 J 12.6 J 14.0 J 15.5 J 

POTASSIUM 2640 J 2760 J 2570 J 2760 J 

SODIUM 79800 77300 71300 77500 

VANADIUM 1.0 u 1.0 u 1.0 u 1.0 u 

7lNC 34.0 K 54.3 3.0 B 4.1 B 



TABLE 5-8 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 41swo1 
SAMPLE DATE: 09192 

LOCATION: 41swo1 

FIELD DUPLICATE OF: 
I 

SEMIVOLATILES @g/L) 

1,2,4-TRICHLOROBENZENE 1 J 

FLUORANTHENE 1 J 

PYRENE 1 J 

PESTlClDESIPCBs (pg/L) 

4,4’-DDD 0.035 JP 

4$-DDE 0.23 P 

AROCLOR-1260 47 P 

ENDOSULFAN I 0.031 JP 

METALS (pg/L) 

ALUMINUM 3740 J 

ARSENIC 7.2 B 

BARIUM 372 

CADMIUM 104 

CALCIUM 49100 

CHROMIUM 

. 
37.6 

COPPER 154 

IRON 16700 

LEAD 716 J. 

MAGNESIUM 7790 

MANGANESE 225 

MERCURY 2.8 

NICKEL 40.2 

POTASSIUM 14400 

SILVER 8.1 B 

SODIUM 12700 

VANADIUM 14.9 B 

ZINC 1150 



TABLE 5-9 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s39sw0010001 s39sw0020001 S39DUP008 s39sw0030001 s39sw0040001 S39SWOO60001 
SAMPLE DATE: 1 o/2 1197 1 o/2 1197 10/21197 10/21/97 10/21197 IO/21 197 

LOCATION: S39SDISWOl S39SD03lSW02 S39SDO3lSWO2 S39SD05/SW03 S39SDO6lSWO4 S39SDO8lSWO6 
FIELD DUPLICATE OF: s39sw0020001 

VOLATILES (pg/L) 

TRICHLOROETHENE 1 u 
I 

1 u 1 u 1 u I 1 u 1 I 
SEMIVOLATILES (pa/L) 

BlS(2-ETHYLHEXYL)PHTHAlATE I 5u I 1 J I 6U 5u 1 J I 5u 
I 

METALS (w/L) ..- 
ALUMINUM 139 B 410 918 133 B 131 B 190 B 

BARIUM 72.3 64.7 64.8 72.8 74.2 63.9 

CALCIUM 34200 26900 26600 34400 34300 31100 

COBALT 0.55 B 4.4 B 6.3 0.5 B 0.4 u 0.52 B 

IRON 300 K 1060 K 1620 K 326 K 382 K 410 K 

LEAD 1.6 B 5.2 L 5.0 L 2.1 B 1.9 B 4.1 B 

MAGNESIUM 34200 27300 25500 34300 33900 28500 

MANGANESE 75.8 153 202 78.0 83.4 67.2 

NICKEL 3.1 2.4 4.0 2.5 1.9 2.9 

POTASSIUM 12400 10400 9360 12400 12400 11000 

SILVER 0.8 U 1.1 6.0 0.8 U 0.8 U 0.8 U 

SODIUM 210000 J 172000 J 155000 J 211000 J 210000 J 181000 J 
VANADIUM 1.1 u 1.1 u 2.5 1.1 u 1.1 u 1.1 u 

ZINC I 8.2 B 31.5 42.5 11.2 B 6.5 B 16.0 



TABLE 5-9 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: s39sw0050001 
SAMPLE DATE: 10/21197 II II II II II 

LOCATION: s39swo5 

FIELD DUPLICATE OF: 

-VOLATILES (pg/L) 

TRICHLOROETHENE I 1 u I I 
SEMIVOLATILES (ug/L) ..- 
BlS(2-ETHYLHEXYL)PHTHALATE 

METALS (FglL) 
ALUMINUM 

BARIUM 

CALCIUM 

COBALT 

IRON 

LEAD 

MAGNESIUM 
MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

5u I I I 
292 K 

76.8 

33800 

0.94 B 

976 K 

2.7 B 
I 

143 

3.0 

12200 
I I I 

0.8 U I I i 

SODIUM 206000 J 

VANADIUM 1.3 

ZINC 90.4 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES &g/kg) 

TABLE 5-10 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

39DPOl 39DPOlD 39DP02 39DP03 39DPO4 
09/01192 09l01192 09/01192 09l01192 09/01192 

39DPOl 39DPOl 39DPO2 39DPO3 39DPO4 

39DPOl 

39DP05 
09lO1192 

39DP05 

2-BUTANONE 

ACETONE 

CARBON DISULFIDE 

CHLOROMETHANE 

SEMIVOLATILES (pglkg) 

l,l-DIMETHYLHYDRAZINE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(P-ETHYLHEXYL)PHTHAlATE 

CHRYSENE 

FLUORANTHENE 

INDENO(l,P,J-CD)PYRENE 

N-NITROSODIPHENYLAMINE 

PHENANTHRENE 

PYRENE 

ENERGETICS &g/kg) 

NITROCELLULOSE 

NITROGUANIDINE 

METALS Imalka) 

12 u 12 u 11 u 17u 14 u 7u 

12 u 12 u 11 u 110 u 110 u 280 U 

12 u 12 u 11 u 5J 42 U 14 u 

12 u 12 u 11 u 31 u 13 J 14 u 

5400 u 5800 U 5600 U 61800 57500 5100 u 

33 J 390 u 370 u 1100 u 1400 u 420 U 

27 J 64 J 370 u 1100 u 1400 u 420 U 

82 J 39 J 370 u 1100 u 1400 u 65 J 

95 J 36 J 370 u 1100 u 1400 u 59 J 

54 J 24 J 370 u 1100 u 1400 u 45 J 

370 u 62 J 28 J 1100 u 1400 u 40 J 

76 J 36 J 370 u 1100 u 1400 u 48 J 

68 u 390 u 370 u 120 u 130 u 68 u 

98 J 49 J 370 u 64 J 1400 u 69 J 

110 J 65 J 370 u 92 J 83 J 87 J 

49 J 21 J 370 u 1100 u 1400 u 33 J 

370 u’ 390 u 370 u 230 J 1400 u 420 U 

49 J 55 J 370 u 1100 u 1400 u 30 J 

190 J 110 J 370 u 98 J 77 J 150 J 

17300 J 10200 J 9900 J 365000 J 209000 J 41600 J 

429 Ii0 1880 88 u 88 u 88 u 

. - -, 
ALUMINUM 381 470 352 9030 12600 916 

ARSENIC 0.87 B 3.7 1.7 B 7.7 2.5 U 3.8 

BARIUM 6.5 B 3.7 B 13.5 B 110 B 138 B 11.5 B 

I I 



TABLE 5-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 39DPOl 39DPOlD 39DP02 39DPO3 39DP04 39DP05 
SAMPLE DATE: 09l01192 09/01192 09/01/92 09lOll92 09/01192 09/01192 

LOCATION: 39DPOl 39DP01 39DP02 39DP03 39DPO4 39DP05 

FIELD DUPLICATE OF: 39DPOl 

METALS (mglkg) 

BERYLLIUM 0.2 B 0.24 B 0.22 B 0.99 B 1.2 B 0.26 U 

CADMIUM 1.0 1.2 u 1.1 u 3.4 u 4.1 u 1.3 u 

CALCIUM 417 B 577 B 191 B 3170 B 4200 407 B 

CHROMIUM 6.3 12.0 2.8 21.6 27.5 6.9 

COBALT 8.5 B 9.2 B 16.2 19.4 B 22.9 B 5.2 B 

COPPER 11.4 11.2 2.2 u 27.7 35.9 5.4 B 

IRON 8560 7020 2320 22000 29800 3750 

LEAD 45.2 89.6 10.8 45.9 J 46.6 J 12.5 J 

MAGNESIUM 3260 1730 B 82.9 B 1790 B 25.2 B 290 B 

MANGANESE 76.0 J 52.3 J 250 J 700 J 1050 J 71.7 J 

MERCURY 0.1 u 
._ 

0.12 u 0.1 u 2.2 9.5 0.12 u 

NICKEL 31.1 59.8 3.4 u 17.7 B 24.2 B 3.9 u 

POTASSIUM 188 u 220 u 207 U 968 B 1040 B 238 U 

SELENIUM 1.0 u 1.2 u 1.1 u 3.4 u 4.1 u 1.3 u 

SILVER 7.9 J 12.7 J 1.4 BJ 3.4 UJ 4.1 UJ 42.7 J 

SODIUM 32.7 B 59.0 B 29.5 B 201 B 253 B 40.1 B 

VANADIUM 3.9 B 2.9 B 3.3 B 29.3 B 36.6 B 4.0 B 

ZINC 117 J 76.5 J 27.3 J 158 J 191 J- 42.6 J 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

TABLE 5-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

39DP06 41DPOl 4lDPOlD 41DP02 41DP03 
09l01192 08192 08192 08192 08192 
39DP06 41 DPOI 41 DPOI 41 DP02 41 DP03 

41DPOl 

41DP04 
08192 

41 DP04 

2-BUTANONE 

ACETONE 

CARBON DISULFIDE 

CHLOROMETHANE 

SEMIVOLATILES @g/kg) 

1 ,I-DIMETHYLHYDRAZINE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(P-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

FLUORANTHENE 

INDENO(l ,S,bCD)PYRENE 

N-NITROSODIPHENYIAMINE 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (pglkg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

ENDRIN 

GAMMA-CHLORDANE 

14u . 6U 33 UJ 66 UJ 49 UJ 94 BJ 

110 u 55 UJ 130 UJ 220 BJ 520 BJ 350 B 

43 u 14 u 3J 38 U 40 u 42 U 

5J 14 u 23 U 38 U 40 u 42 U 

85500 

1400 u 840 U 630 U 1200 u .I200 u 1200 u 

1400 u 840 U 630 U 1200 u 1200 u 1200 u 

1400 u 240 J 78 J 1200 u 1200 u 210 J 

1400 u 170 J 79 J 1200 u 1200 UJ 140 J 

1400 u 180 J 120 J 1200 u 1200 UJ 320 J 

1400 u 840 U 630 U 1200 u 1200 UJ 1200 UJ 

1400 u 170 J 630 U 1200 u 1200 UJ 1200 UJ 

190 u 100 J 630 U 1200 u 140 u 170 u 

1400 u 210 J 93 J 1200 u 1200 u 250 J 

1400 u 400 J 160 J 1200 u 1200 u 590 J 

1400 u 840 U 630 U 1200 u 1200 UJ 1200 UJ 

1400 u 130 J 120 J 1200 u 1200 u 1200 u 

1400 u 160 J 630 U 1200 u 1200 u 130 J 

78 J 350 J 150 J 1200 u 1200 u 530 J 

3.8 U 3.9 JP 12 u 12 u 3.1 JP 

3u 1.8 U 12 u 12 u 12 u 

14 u 6.3 12 u 3.3 JP 5.1 J 

1.9 u ,3.3 u 12 u 12 u 12u 

1.2 u 3.2 U 6U 6.3 U 6.2 U 



TABLE 5-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 39DP06 41DPOl 41DPOlD 41DP02 41DP03 41DP04 
SAMPLE DATE: 09/01/92 08192 08192 08192 08192 08192 

LOCATION: 39DP06 41DPOl 41 DPOI 41DP02 41 DP03 4lDP04 

FIELD DUPLICATE OF: 41DPOl 

ENERGETICS @g/kg) 

‘NITROCELLULOSE 227000 J 

NITROGUANIDINE 88 u 

METALS (mglkg) 

ALUMINUM 8410 6780 7930 11600 12900 14100 

ARSENIC 6.8 B 4.4 BJ 5.7 J 4.1 BJ 8.8 J 4.5 J 

BARIUM 113 B 73.3 B 72.2 B 126 B 121 B 132 B 

BERYLLIUM 0.85 U 0.83 B 0.86 B 1.2 B 1.1 B 1.0 B 

CADMIUM 4.2 U 2.6 U 2.4 3.6 U 3.7 u 3.7 u 

CALCIUM 3060 B 1780 B 1680 B 3020 B 3040 B 3280 B 

CHROMIUM 18.7 17.6 17.4 28.4 28.8 28.6 

COBALT 16.7 B 18.5 B 16.5 B 22.3 B 20.7 B 21.3 B 

COPPER 29.6 30.8 25.1 32.3 38.1 32.8 

IRON 22200, 16700 16800 27900 27000 29300 

LEAD 38.0 J 36.4 J 27.2 J 35.3 J 43.3 J 31.5 J 

MAGNESIUM 1780 El 1260 B 1310 B 2260 B 2470 B 2470 B 

MANGANESE 933 J 447 J 366 J 986 J 924 J 1150 J 

MERCURY 0.42 U 0.26 U 0.19 u 0.36 U 0.37 u 0.45 

NICKEL 12.7 Ll. 15.0 B 14.0 B 17.4 B 17.8 B 20.6 B 

POTASSIUM 857 B 988 B 848 B 1330 B 1660 B 1800 B 

SELENIUM 4.2 U 1.7 J 0.78 UJ 1.4 UJ 1.5 UJ 1.5 UJ 

SILVER 4.2 UJ 3.8 B 3.9 5.1 B 5.3 B 4.5 B 

SODIUM 202 B 150 B 119 B 267 B 337 B 270 B 

VANADIUM 26.4 B 28.0 27.3 35.9 B 38.6 41.7 

ZINC 150 J 127 128 172 171 177 

PETROLEUM HYDROCARBONS (ma/kg) 

TOTAL PETROLEUM HYDROCARBONSj 25.7 U 19.2 u I 39.7 u I 62 I 215 
1 



TABLE 5-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

‘SAMPLE NUMBER: 41DP05 41DP06 41DPO7 41DPO8 41DPO9 41DPiO 
SAMPLE DATE: 08192 08192 08192 08192 08192 08192 
LOCATION: 41DPO5 41 DP06 41 DP07 41 DP08 41 DP09 41DP10 
FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

P-BUTANONE 120 BJ 89 B 26 UJ 71 BJ 21 UJ 1700 u 

ACETONE 5800 DBE 430 B 88 UJ 1700 DBJ 94 UJ 4500 u 

CARBON DISULFIDE 43 u 37 u 14 UJ. 6J 43 u 4000 u 

CHLOROMETHANE 43 u 37 u 14 UJ 17 J 16 J 4000 u 

SEMIVOLATILES (pglkg) 

ACENAPHTHYLENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

ANTHRACENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

BENZO(A)ANTHRACENE 1100 u 1200 u 1200 u 1200 u 1200 u 100 J 

BENZO(A)PYRENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BENZO(B)FLUORANTHENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BENZO(G,H,I)PERYLENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BENZO(K)FLUORANTHENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 1100 u 1200 u 160 U 1200 u 140 u 110 u 

CHRYSENE 120 J 1200 u 1200 u 1200 u 1200 u 140 J 

FLUORANTHENE 240 J 1200 u 1200 u 1200 u 1200 u 240 J 

INDENO(I,S,J-CD)PYRENE 1100 u 1200 UJ 1200 u 1200 u 1200 UJ 970 u 

N-NITROSODIPHENYLAMINE 620 J 1200 u 1200 u 1200 u 1200 u 430 J 

PHENANTHRENE 1100 u 1200 u 1200 u 1200 u 1200 u 970 u 

PYRENE 210 J 1200 u 1200 u 1200 u 1200 u 220 J 

PESTlClDESlPCBs @g/kg) 

4,4'-DOD 3.6 JP 12 u 12 u 12 u 12 u 7.8 JP 

4$-DDE IIU 12 u 3.3 JP 2.4 JP 2.4 JP 4.1 JP 

4,4’-DDT 4.4 JP 12 u 3 JP 11 J 12 u 8.2 JP . 

ENDRIN 2.7 JP 12 u 12 u 12 u 12 u 2.6 J 

GAMMA-CHLORDANE 5.8 U 6U 6U 1.5 J 1.4 JP 1.1 JP 

METALS (mglkg) 

IALUMINUM I 17400 I 13700 I 12900 I 17400 I 20500 I 11000 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

TABLE 5-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

41DP05 41DP06 41DPO7 41DP08 41DPO9 
08192 08192 08192 08192 08192 

41 DP05 41 DP06 41DP07 41DP08 41 DP09 

ilDP10 
08192 

41DPlO 

Mt I ALS (mg/Kg) 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

PETROLEUM HYDROCARBONS (ma/kg) 

7.3 J 3.2 J 5.8 J 4.6 J 5.1 J 5.0 J 

143 123 B 140 B 154 182 125 

1.2 B 0.98 B 1.2 B 1.2 B 1.6 B 1.2 B 

3.4 u 3.5 u 3.5 u 3.6 U 3.8 2.9 u 

3850 2860 B 3540 3790 3920 2850 B 

36.4 31.1 33.4 ‘37.2 43.3 26.5 

25.3 B 20.9 B 25.1 B 25.1 ‘B 30.4 B 23.3 B 

39.9 31.4 42.2 36.6 44.5 40.3 

32500 27500 32700 33000 38200 26800 

38.1 J 31.4 J 42.3 J 42.3 J 105 J 46.7 J 

2730 B 2420 B 2680 B 2960 B 3400 B 2120 B 

1150 J 1020 J 1300 J 1010 J 1240 J 581 J 

0.62 0.36 0.36 0.36 U 0.36 0.78 

25.5 B 16.3 B 23.9 B 26.1 B 31.1 21.7 B 

1890 B 1440 B 1270 B 1460 B 2240 B 1060 B 

1.4 UJ 1.4 UJ 1.4 UJ 1.4 UJ 1.4 UJ 1.2 UJ 

7.8 4.3 B 6.3 B 5.1 B 8.7 6.3 

269 B 328 B 384 B 298 B 339 B 245 B 

45.0 39.4 43.4 45.9 53.6 55.0 

189 163 213 199 253 .201 

. - -. 

TOTAL PETROLEUM HYDROCARBONS( 119 43.9 50.1 I 39 I 34.9 u 63.6 I 



TABLE 5-I 1 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S39SD0010001 S39SD0020001 S39SD0030001 S39SD0040001 S39SD0050001 
SAMPLE DATE: 10/21/97 IO/21 197 1 o/2 1197 10/21/97 IO/21197 

LOCATION: S39SD/SWOl S39SD02 S39SD03/SW02 S39SD04 S39SDO!i/SW03 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

2-BUTANONE 13 u 12 u 12 u 12u 14 u 19 u 

ACETONE 13 u 12 u 12 u 12 u 14 u 160 B 

CARBON DISULFIDE 13 u 12 u 12 u 12 u 45 10 J 

SEMIVOLATILES (pg/kg) 

‘BENZO(A)ANTHRACENE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 620 UJ 

BENZO(B)FLUORANTHENE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 110 J 

BlS(2-ETHYLHEXYL)PHTHALATE 420 UJ 390 UJ 48J 410 J 480 UJ 86 J 

CHRYSENE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 120 J 

Dl-N-BUTYL PHTHALATE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 470 J 

FLUORANTHENE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 97 J 

N-NITROSODIPHENYLAMINE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 180 J 

PHENANTHRENE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 77 J 

PYRENE 420 UJ 390 UJ 410 UJ 410 UJ 480 UJ 110 J 

PESTlClDESlPCBs &g/kg) 

4,4’-DDD 4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

4$-DDE 4.2 UJ 3.9 UJ 4.1 UJ 4 UJ 4.8 UJ 6.1 UJ 

ALPHA-BHC 2.1 UJ 1.9 UJ 0.7 J 2 UJ 2.4 UJ 3.1 UJ 

ENERGETICS (pglkg) 

1 NITROCELLULOSE I 14500 u I 16400 U I 23500 I 139000 I 27400 I 158000 1 
METALS (mglkg) 

~ ALUMINUM 3670 1310 990 834 3000 1920 

ANTIMONY 0.64 UL 0.6 UL 0.63 UL 0.69 L 0.74 UL 0.94 UL 

ARSENIC 3.2 3:6 3.6 K 1.8 1.6 5.0 

BARIUM 16.3 35.4 7.8 7.6 22.4 32.7 

BERYLLIUM 0.18 0.44 0.61 0.29 0.17 0.19 

CADMIUM 0.07 u 0.21 0.81 K 0.28 B 0.21 B 0.15 B 

CALCIUM 230 K 262 K I 220 K I 151 B 604 K I 836 K 



TABLE 5-l 1 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S39SD0010001 S39SD0020001 S39SD0030001 S39SD0040001 S39SD0050001 S39SDOO60001 
SAMPLE DATE: 10121/97 10/21/97 10121197 10121/97 10/21/97 1 o/21 197 

LOCATION: S39SD/SWOl S39SD02 s39sDo3/swo2 S39SD04 S39SD05/SW03 S39SD06iSW04 

FIELD DUPLICATE OF: 

METALS (mglkg) 

CHROMIUM 7.4 J 8.9 J 27.8 J 12.3 J 5.9 J 5.4 J 

COBALT 24.1 34.7 13.8 8.1 5.0 2.6 

COPPER 5.4 4.8 27.6 6.7 3.8 6.6 

IRON 11300 9860 20700 14200 4960 5510 

LEAD 7.5 15.6 87.9 15.9 6.7 14.5 

MAGNESIUM 247 J 148 J 1900 J 1910 J 465 J 347 J 

MANGANESE 162 620 121 83.3 48.7 46.6 

MERCURY 0.02 0.02 0.1 0.05 0.03 0.29 

NICKEL 4.4 7.7 39.8 21.1 4.5 4.2 

POTASSIUM 304 J 195 J 102 J 111 J 408 J 205 J 

SILVER 0.2 u 2.6 66.4 308 0.27 1.7 

VANADIUM 11.2 8.7 8.1 9.3 8.9 6.8 

ZINC 18.7 K 65.2 K 151 K 63.4 K 21.0 K 27.3 K 

AVSlSlMULTANEOUSLY EXTRACTED METALS (mglkg) 

ACIDVOLATILESULFIDE 0.43 u 0.64 1.04 2.54 5.02 8.35 

CADMIUM(SEM) 0.16 U 0.15 u 0.41 J 0.15 u 0.18 U 0.23 U 

COPPER(SEM) 1.2 2.2 12.2 2.5 3.0 8.7 

LEAD(SEM) 4.5 12.0 54.1 9.5 9.3 25.4 

NICKEL(SEM) 1.3 u 1.7 K 4.6 B 1.2 u 2.1 2.5 

ZINC(SEM) 7.1 16.8 90.9 25.2 17.3 101 
1 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTALORGANICCARBON I 
1480 1070 1400 1460 

I 
9800 

I 
29200 

I 
GENERAL CHEMISTRY 

PH I 
6.37 

I 
7.06 

I 
6.74 6.61 7.21 6.55 

I 



TABLE 5-11 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

. 
SAMPLE NUMBER: S39SDOO70001 S39SD0080001 
SAMPLE DATE: I 012 1197 10121197 

LOCATION: S39SDO7/SWO5 S39SD08ISW06 

FIELD OUPLICATE OF: 

VOLATILES @g/kg) 

P-BUTANONE 390 200 J 

ACETONE 2400 J 1100 J 

CARBON DISULFIDE 23 J 14 J 

SEMIVOLATILES @g/kg) 

BENZO(A)ANTHRACENE 1000 UJ ’ 95 J 

BENZO(B)FLUORANTHENE 130 J 130 J 

BlS(2-ETHYLHEXYL)PHTHAlATE 1000 UJ 88 J 

CHRYSENE 160 J 100 J 

DI-N-BUTYL PHTHALATE 620 J 640 J 

FLUORANTHENE 19OJ 170 J 

N-NITROSODIPHENYLAMINE 2000 J 3100 J 

PHENANTHRENE 150 J 150 J 

PYRENE 240 J 160 J 

PESTICIDES/PCBs @g/kg) 

4,4’-DDD 7.7 J 6J 

4$-DDE 6J 4.1 J 

ALPHA-BHC 5.3 UJ 4.1 UJ 

ENERGETICS (pglkg) 

NITROCELLULOSE 1460000 1580000 
I 

METALS (mglkg) 

ALUMINUM 19600 13400 

ANTIMONY 1.6 UL 1.3 UL 

ARSENIC 16.6 12.2 

BARIUM 98.9 92.6 

BERYLLIUM 1.0 0.44 

CADMIUM 0.8 B 0.88 

CALCIUM 2930 K 4730 



. 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

TABLE 5-I 1 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 39141 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S39SD0070001 S39SD0080001 
10/21/97 10/21/97 

S39SD07KW05 S39SD08/SW06 

MISCELLANEOUS PARAME 

TOTAL ORGANIC CARBON 

GENERAL CHEMISTRY 

1 PH 

40500 37700 
I 

I 6.85 I 6.99 I I I I 



TABLE 5-12 

COMPARISON OF SURFACE SOIL AND SUBSURFACE SOIL DATA 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 3 

Chemical 
SURFACE SOIL (C 2 FEET)“’ SUBSURFACE SOIL (> 2 FEET)“’ 

Detection Minimum Maximum Average of Location Detection Minimum Maximum Average of Location 

Frequency”’ l36tectlon”’ Detection(‘) Positive of Maximum Frequency”’ Detection”’ Detection” Positive of Maximum 

Detections”’ Concentration Detections”’ Concentration 

Volatile Organic Compounds (uglkg) 
Acetone l/IO 
Carbon DisultTde ill0 

120 120 120 S41SS0060001 3122 220 1200 636.67 41 SB0203 

3 3 3 41 SBO301 6122 2 6 4 41SBOlO3l 
41 SBO403 

..a.. 
I 1110 1 9 I ~~ 9 I 9 1 41SBO301 1 0122 1 ND 1 ND 1 ND I NU I IToluene 

Semlvolatlle Organic Compounds (uglkg) 

s41 ss0050001 
Fluorene 3110 66 340 238.67 s41 ssoq7ooo1 0122 ND ND ND ND 

Indeno(l.2.3~cd)pyrene 10110 50 1800 556.8 s41 ss0050001 II22 120 120 120 41SBO402 

Naphthalene 6/10 48 980 358.83 s41ss0050001 II22 56 56 56 41 SBO402 

Phenanthrene 10110 150 1900 697 s41 ss0070001 z/22 140 350 245 41 SBO402 

Pyrene IO/IO 140 6100 1431 s41ss0050001 1122 520 520 520 41 SBO402 



TABLE 5-12 

COMPARISON OF SURFACE SOIL AND SUBSURFACE SOIL DATA 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 3 

SURFACE SOIL (c 2 FEET)“’ SUBSURFACE SOIL (> 2 FEET)“’ 
Chemical Detection Minimum Maximum Average of Location Detection Minimum Maximum 

(‘I Detection (” Detection”’ 
Average of Locatlon 

of Maximum Frequency Fre uenc q y Positive (” Detection (‘I Detectlod” Positive of Maximum 

4.4'-DDD ! 0110 I ND 1 ND 1 ND ! ND 1 2122 1 0.86 1 53. 1 26.93 1 41SBO201 I 
4$-DDE 0110 ND ND ND ND 1122 160 160 160 41SBO201 
4.4'-DDT 0110 ND ND ND ND 3122 5.9 980 331.13 4lSBO201 
Aroclor-1260 9110 330 180000 25541.11 S41SS0080001 0122 ND ND ND ND 
Endosulfan II 0110 ND ND ND ND l/22 1.5 1.5 1.5 41SBO503 
Endrin 1110 91 91 91 4lSB0301 2122 15 20 17.5 41SBO402 

Gamma-Chlordane I 0110 1 ND 1 ND 1 ND I ND I II22 1 1.4 1 1.4 1 1.4 I 41SBO201 
Heptachlor Epoxide Ill0 I 5.5 1 5.5 1 5.5 1 41SBO301 1 1122 1 2.9 1 2.9 1 2.9 41SBO503 
Energetics (uglkg) 
Nitrocellulose 
Nitroguanidine 

I 1 1 1 1 1 I 
._* 7. 

5/9 24400 33200 27400 S41SS0070001 NA NA 1 NA 1 NA I NA L 
2/9 1 115.4 1 288.4' 1 201.9 1 S41SS0070001 1 NA NA 1 NA 1 NA 1. NA 

lnorganics (mglkg) 
Aluminum 
Antimony 
Arsenic 
Raritrm 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 1 lo/lo 1 2.8 1 12.1 1 5.96 1 S41SS0090001 1 1 

Copper 1 10110 1 10.6 1 

1 IO/IO 1 1880 1 13800 1 5566.5 1 S41SS007000~ 1 77177 ---- 1 Al5 1 IlQnn 1 7844135 ..” , ..““” , ““...“” 41 SBO504 
1 5110 I 0.9 1 10.6 1 3.25 1 S41SSOO5000. , II I o/22 I ND 1 ND. 1 ND .- ND 
1 10110 1 21.8 1 216 1 108.09 1 S41SS0040001 1 m,.-Bn I b/U 1 an IA-3 1 q 41.11 41SBO201 
I 10HO I 365 I 192 .-- 1 80.59 --.-- 1 S41SSOMOOOl -..-- """""". 1 37/77 --.-- 1 73 . ." I 93.9 37.88 41SBO105 
1 3110 1 0.41 1 0.52 1 0.40 ~S41SS0080001-DI 13/22 0.3 4.6. 1.30 4lSBO105 
I 9110 1 0.56 1 45.6 1 10.70 1 S41SS0070001 1 2122 1.2 2 1.6 41SBO201 
1 10/10 1 II D30 1 137000 1 27858.5 1 S41SS0070001 1 17122 76.5 3480 1188.82 41SBO504 
1 IO/IO I 5.2 1 88.2 1 26.15 1 S41SSOO70001 1 16122 2.6 27.7 7.80 41SBO504 

7122 3.7 71.7 25.39 41SBO704 
189 1 59.09 1 S41SS0070001 1 21122 2.6 62.9 12.83 . 41880304 

[Cyanide 1 4110 1 0.27 1 0.52 1 0.35 s41ss0070001 0122 ND ND ND ND 
Iron 1 IO/IO 1 7670 1 53000 1 28282 S41SS0080001 22122 481 79600 14037.55 41SBO504 
Lead 1 10/10 1 22.5 1 3540 1 475.86 s41ss0050001 22122 1.7 46 8.02 4lSBO201 
Magnesium 1 10110 1 421 1 9460 1 187 

. Manganese 10/10 1 57.1 
Mercury lOI10 1 0.15 
Nickel 2110 I 6.4 
Potassium lo/lo 1 347 
Selenium 7110 1 0.8 

1 754 1 

I 3.9 I 

w 
I 3.3 1 

9.8 s41ss0070001 22/22 29.2 3180 713.94 41880504 
205.87 s41ss0070001 21122 3.1 389 66.48 41SBO503 

0.77 s41ss007.0001 1122 0.18 0.18 0.18 41SB0201 
25.35 s41ss0070001 9122 4.1 53.1 21.67 41880704 

555.45 s41ss0070001 19122 231 3320 851.39 41SBO504 
1.68 s41ss0040001 1122 0.7 0.7 0.7 . 41SBO201 



TABLE 5-12 

COMPARISON OF SURFACE SOIL AND SUBSURFACE SOIL DATA 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 3 OF 3 

SURFACE SOIL (< 2 FEET)‘1’ SUBSURFACE SOIL (> 2 FEET)‘*’ 
Chemical Detection Minimum Maximum Average of Location Detection Minimum Maximum Average of Location 

Frequency”’ Detection “) Detection”’ Positive of Maximum Frequencyf3’ Detection (‘I Detection”’ Positive of Maximum 

inorganlcs (mglkg) (Continued) 
Silver 3/l 0 1.4 4 2.37 S41 ss0070001 8122 1.2 10.1 3.42 41 SBO404 
Sodium 0110 ND ND ND ND 3122 110 215 154.33 41 SBO504 
Vanadium 10110 5.4 30.1 20.25 s41 ss0050001 22122 3.4 125 19.23 41SBO504 
Zinc 10110 24.5 536 237.84 S41 ss0070001 22122 2.6 97.2 27.07 41 SBO504 

Petroleum Hydrocarbons (mglkg) 

Total Petroleum Hydrocarbons1 111 1 16.2 1 16.2 1 16.2 1 41SBO301 1 5122 1 12.5 1 143 1 41.34 1 41 SBO201 I 
Miscellaneous 

[PH I 919 1 5.43 1 11.9 1 7.91 1 S41SSOO60001 1 NA I NA 1 NA 1 NA I NA 1 

NA - Not analyzed for this parameter. 
ND - Not detected. 
1 Surface soil samples used in this data set: 41SBO301 s41 ss0040001 S41 SS0060001/.!%1 DUPOOS 

s41 ss0010001 s41 ss0050001 S41 ss0090001 
.%I ss0020001 S41 SSOO60001 
S41ss0030001 s41 ss0070001 

2 Subsurface soil samples used in this data set: 4tSBO102 41 SB0303 41 SBO503 41580704 
41SBO103 41 SB0304 41 SBO504 41580802 
41SBO105 41SBO402 4tSBO602i41SB062D 41 SBO003 
41 SBO201 41580403 41 SBO603l41 SB063D 41 SBO804 
41 SBO203 41 SBO404 4lSBO702l41 SB0702D 
41 SBO204 41580502 41 SBO703141 SBO703D 

3 Statistics calculated considering a duplicate pair as one data point. 
4 Duplicate samples are considered as individual data points. 



TABLE 5-l 3 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39141 - ORGANICS PLANT/SCRAP YARD - SURFACE SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 



TABLE 5-13 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39141 - ORGANICS PLANT/SCRAP YARD - SURFACE SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

I ~TolalPa~mHydmc4rbonI l/l I 16.2 I I 16.2 I ImmBI 41sS0301 I 16.2 I - I I I I I I I I I 
MkUIknwln 

IPh I WB I 5.43 I I 11.0 I I I S41ssooBMw)1 I 7.9 I - I I I I I I I I I 

NA-NuAhkbk. 
ND Nd Odeded. 
B6L - solar sawn@ Leaal. 

U7L-S5pWW?tlJppMTObtMWUrm. 
cCPC--ofPotemblConmm. 
sSL-SoilsawninpLev4l. 
N-NonodK-Wl 
c - mldllogen 

9 - LEEPA Rspim 01 
10 - Vdm based o,, O- soil -m” km! for redck”tkl land USB ,VSEPA. Juty lSS4) 

Sa- used h thb data set: 41SSS3Sl s41ssw5ooo1 
s4isem1ooo1 641s6oo6ow1 
641smm1 S41SSlw7Mx)l 
64Esmm1 641s6006ow1/641wm 
S4lSSSo4ow S41SSM)8oM)l 



TABLE 5-14 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD - ALL SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

- Mhilll Mkknum Maximum Muimlm unih LouUm Avenge el R-w& Rbk&Md CDPC sail SsLTnnSfm UTLbr Grucr s&dad R”IQI 

F-III - Gudllw - 0lt.W~ d Mumum POdtiW Non- aclwalbg LWd(3, B&r Fmmson BWkpSOWd Thm I 
concal- (2, c- (2, -- -*(I) -8 hd”*wid 1 Resklnlid 9, Al, (4, Backgmmd7 (0 COPC? 

MJ 120 J 12w “Qkg 41580203 601.3 o-41 2oooowo 7~Oow N Iooaaooo 13000 NO No Bsl. 
et23 2 J 6 J WN ‘,SBO‘O3 4 IO-23 2oooQwO 7*ooo9 N 72ww ND Yea No BSL 

6m 2 J 5 J uw%S ‘IS80403 4 to-25 
tn3 * J 9 J upnp ‘,SSO301 9 10-23 4,C”XOOO ,9OOOOO N 65wo ND Y” No BSL’ 

s’iss-1 1 I 
E-72-7 Fluam a73 66 J 340 J u&S S4,SSWlwOl 1 234.7 360-610 c?ooooo 31coC-z NI NA Nu Ye8 No BSL 

193-394 Indsno(ll.j-cd)pyreria lit23 so J IEUO L @kg s41sslmsooO1 I 517.1 MO~470 7400 870 c I NA ND Yes Ye8 ASL 
Dl-203 Na&Umlaw 7l-23 44 J #SO L “&I 541ssoo5wo1 1 115.6 380-470 lx- flocmo NI N4 ND Yea Na BSL 

9541-9 Ph4nmnNale lM1 (40 J ,900 J u~“q S41SSOO7wOl 1 621.7 390-470 S-(5) 31ow)o@) N I NA ND Yea NO BSL 

129404 Pwene 1 It23 140 J 610-I L “CfkS S4wSOOsOOQI I 1343.2 380~470 Glooma 2m3oo NI NA ND Ye9 No SSL 
- -_- 

- 
9w47w lNibosellulosa I Yg 1 24400 I I Jzof8 I I “glkpl S4wsOO7cwJt I 27400 I16wo-175wI NA I NA INI W I ND I Yes I No I NTK 
SM17 p4aqJuaddm I 219 [ 115.4 I 29d.4 1 I ug!kgl S4,SSOO7wOl 1 201.9 I 62.5 I 2WOWOO I 74woO 1 N I NA 1 ND 1 Yn 1 No 1 BSL 

I 2y23 I 2.6 I I L I m&l S41SSOO7w0, I tlt.1 - 6,WO 1 2300 1 N 1 NA 34.1 Yet No I SSL ] 



TABLE 5-14 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD - ALL SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

I llotal P.9JdeumHydrocarbfnm I Y14 I 12.5 I I I43 I I mg’kgl 41880201 1 41.0 1 IO-12.7 I NA i NA INAl tL4 I NA I N4 IN-+I~l 
M-S 

pb I 919 I 5.45 I I II.9 I 1 I S4ISSOn5waI I 7.9 I - I HA I NA I MA I NA I’ NA I NA IHAINA! 

IO - USEPA R@c.J III 
II-V*wbusdmO~rd(r~p,(svslhx~~InduM(USEPA.~l~). 

SmplauMdhtMsdstlK(: 41SSOlO2 4ISSOSO2/4ISSm2D 4ISSOM3 S41sSca20001 
41sSO103 4,SSO702!4,SSO7020 41580402 S4ISSOO2WOI 
4ISSO2aI 4ISSOdO2 41sSO403 s41ssw4m1 
4IS80202 41sSO5O2 4ISSOM2 B4ISSOO54OOI 
41SSOMI S4ISsoOIW4I 4ISSO5m 

s4,sswBooo, 
S41ss0070001 
S4,SSW50@3,/S41DUPOO9 
s4,sswnwo, 



TABLE 5-I 5 

CHEMICAL CONCENTRATIONS IN SOILS VERSUS GROUNDWATER PROTECTION SOIL SCREENING LEVELS 

SITE 39141 - ORGANICS PLANT/SCRAP YARD - SOILS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 
1 CAS 1 Chemical 1 Detection 1 Minimum I Minimum I Maximum 1 Maximum 1 Unib 1 Location 1 Averaaeof 1 Ranseof 1 SSLTransfer 1 

Number Frequency (1) Detected Qualifier Detected Qualifier of Maximum Positive Non- to Groundwater 
Concentration (2) Concentration (2) Concentration Detections (1) Detections DAF 20 (3) . . . . ..A . 

volaule urgamcs 
67-64-l Acetone 
75-15-o Carbon Disulfiie 

108 
Semivoteule meemc* 

4132 120 J 1200 WV3 41880203 507.5 9-85 16000 
7132 2 J 6 J Wkg 41SBO103 3.9 IO-23 32000 

41SBO403 

l-88-3 [Toluene I 1132 I 9 I J I 9 1 J I ug/kg I 41SBO301 I 9 1 lo-23 1 12000 . . . . . - . I 

ene I 3132 I 130 I J I 560 uglkg 1 S41SSOO50001 
I RI.17 47 I 1”” I I I ll”, 

e I 3132 I 66 I J I 340 I 

E 
r 

I l/32 
3132 

I 160 
5.9 

I I 160 
980 

I I 41880201 1 160 
1 ug/kg 1 4’ 

ndosulfan II I 1132 I 1.5 I J I 1.5 I J I uglkg I 41880503 
I-R RI33 IS PI I ll”k” I d’ 

Heptachlor Epoxide 
-.._. _-_- 
9004700 lNitroc8llulose 

inorganl 

17429-110 

1558887 [Nitroguanidine I 2./9 I 115.4 I I 288.4 I 1 uglkg I S41SS0070001 I 
lu, 
-5 IAluminum 32l32 1 415 I 13800 1 J I mglkgl S~ISSOO~OOOI I 

lY I 5132 0.9 L I 10.6 1 L Imglkgj S411 

! 5/9 ! 24400 I ! 33200 ! 1 uglkg 1 S41SS0070001 1 27400 1 16900- 17500 1 NA 
201.9 62.5 I NA 

3694.8 I I NA I 
7440-38-O lAntimon Ss0050001 1 3.3 0.59 - 8.3 5 
7440-38-2 IArsenic ! 19132 1 1.3 ! J ! 328 1 J 1 mglkg 1 4tSBO201 I 76.4 0.5 - 0.78 29 

51.2 1600 (7440-39-3 /Barium I 32l32 1 7.2 I I 192 1 L I mglkgl S41SS0060001 I 



TABLE 5-l 5 

CHEMICAL CONCENTRATIONS IN SOILS VERSUS GROUNDWATER PROTECTION SOIL SCREENING LEVELS 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD - SOILS 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

CAS 
Number 

Chemical Detection Minimum 
Freauencv (I) Detected 

Minimum 
Qualifier 

Maximum 
Detected 

Maximum Units Location Average of Range of SSL Transfer 
QualIfIer of Maximum Positive Non- to Groundwater 

, . . -. ---- , 
I, ..“..I 1 I I I 

_..-_- 

I 11132 1 0.15 I I 3.9 II 
AI 53 1 I I 

m I I I I I I’ 
3232 1 3.4 125 I..-..., . 

I 32/32 1 2.6 I I 536 1 L Imglkgl S41! 
Petroleum Hydrocarbons 

ITotal Petroleum Hydrocarbonsl 8123 I 12.5 I I 143 I mglkgl 4lSB0201 I 37.2 1 10-12.9 1 NA I 
Miscellaneous 

I IPh I 9/9 I 5.43 I I 11.9 I I 1 S41SSOO60001 1 7.9 I I NA 1 

NA - Not Available. 
ND- Not Detected. 
SSL - Soil Screening Level. 
DAF - Dilution Attenuation Factor. 
1 - Statistics calculated considering a duplicate pair as one data point. 
2 - Duplicate samples are considered as individual data points. 
3 - U.S. EPA Soil Screening Guidance: Technical Background Document, Generic Soil Screening Levels, May 1996. 
4 -Values for Naphthalene used. 
5 - Pretiminaty Remediation Goal of 1000 us/kg hasbeen set for Polychlorinated Biphenyls (PCBs) based on Guidance on Remedial Actions for Superfund Sites with PCB contamination (USEPA 1990). 
6 -Value for Chlordane used. 
7 -Value for Hexavalent Chromium used. 
8 -A screening level of 400 mg/kg has been set for Lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities (USEPA 1994). 

Samples induded in this evalauation: 41580102 41880404 41SB0702 s41ss0030001 
41SBO103 41SBO502 4lSB0702D s41ss0040001 
4lSBO105 41SBO503 41580703 s41ss0050001 
41SBO201 41SBO504 41880703 S41SS0060001 
41580203 41 SB0602 41SB0703D s41ss0070001 
41880204 41 SBO602 41880704 S41SS0080001 
41580301 41SB062D 41SB0802 S41DUP009 
41880303 41SBO603 41SBO803 541550090001 
41580304 41 SBO803 4lSBO804 
41880402 4lSB083D s41ss0010001 
41380403 41SBO702 s41ss0020001 



i 

TABLE 5-I 6 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39/41- ORGANICS PLANT/SCRAP YARD - UNFILTERED GROUNDWATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
CAS cbemkd - MkkUMI YkklWMl Mudlnunl Yukmm ““b - A”- d Rmgeof Rak.BasedCOPC Tql YCL MCLG “TLfw Graakr - R..M 

Numba F~qum~(ll - Gualilier - Gudisn OfM~kNJWl Paniw Non- Scm~Lwd Salk WI IO I*ckS%lWld llWl 
c- (2) - (2, cmsntntia -r(f, - lap watw (3, Bukgmtmdl(5, CO;7 

voksk 0mnb 
67dk-1 lAsdms I 111 1 4 I J 1 4 1 J 1 “@4 I s410ww3u001 [ 4 I-1 370 I N 1 ?a lNA[ NO I Yes I No I SSL 

754ld ~TricMomenens I YI I 5 I I 32 I I UMl s410vm3”001 1 20 1 1 I 1.5 ICI 5 I 0 I NO I Yes I Ya I ASL 

155-59-2 Ids-lfdk2lkmeLbma I I,, I 2 2 I w I s4IGWWsJm1 I 2 111 6.1 1 N 1 ‘70 I 70 1 NO I Ya 1 No 1 SSL 

SmnhokUkO~ks 
111761-7 lw-Eulvholyl~lhdaIeI w I 3 I J I 3 I J I I@ I ?.4lGWWI”OOI I 3 151 1.0 1 C I 6 I 0 1 1 I Yes I No I 6%. 

NA-NdAWkbk. . . 

sampla used h lhh data *et s4,GwwI”W1 
SdlGww2uW1 
S410wW3”001 
S4lGwo(w”W1,S.1O”POlS 



TABLE 5-17 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39/41- ORGANIC PLANT/SCRAP YARD - FILTERED GROUNDWATER 

IHDIV-NSWC. INDIAN HEAD, MARYLAND _ -. _. .- 

GAS Cowl mhetion Minimum Minimum Maximum Maximum Unb L-fiOll Annga of RmJ9 of Risk-&seed COPC TiP MCL MCLG UTL for GlUhl Sebcted Reason 
Numbw Fngwwy (1) mhcted Guafkr mhcwd Pualsiw of Maximum Positin NOW semning Lwel saris (41 01 Sack9round Thm .* 

c-hution (2) Connntntion (2) conctnmtion Detections (1) Llehciion Tap Waler (3) Sackgmnd7(5) CGPC7 

NA- Nol AvMath 

ND. Not Detected. 

SSL - S&w Scmenin9 Level. 
NUT - Esserdial Nutria (Repion III mnsiden odium, magnesium, potassium. and sodium.as essential ntients). 

EKG _ blow Sackpmwd. 

ASL _ Above scrwnin9 Level. 
NTX - NO Swenkv~ Crilerfa AvailMe. 

cope - Chsmiulr of Pohntidl concdm. 

MCL _ Mtinniln calmminHlt Level. 

MCLG - Maxinwm Contaminant Level Goal. 
UTL - 95 penmt Uppr T&warns Lima 

N - Noncad-. 

c - corcincqen. 

f . Statistic4 cbkukhd mddrding a &plkah pair as one sample. 

2 - Duplikals $amgks N-0 earidsmd u kldiw data pink. 
3 - U.S. EPA R+on Ill Risk&sod Concentnlion ToMe. Apil 1,1996. The values presented for noncarcino9u~ are onatenth of the actual risk-based mncentntion. IhIs helps to acoaurd for add%ve loxk elf@% 

, _ U.S. EPA Chinkit W&J R@e&r~t ad Health Mvisooriss. Odober 1996. 

5 - Conventional sMUs6at molbds (e.g.. mmpatison to UTL, Upper Ranks Test, Mann-WhitneylGshsn. BarUetfs Test for Homogsnsity. Student’s T-I&, and Fisher Tssl) 
vam used lo compln slh d&a ia backgmund data as bscusaed in Section 2.5.1. . 
6 - SemndPn MCL. 
Ssmplsr used in this data set S41GwM)lFWt 

?,41GwoO2FWl 

S41GWDO3FWl 
s41GWOO4FOOiiS41DUPO1o-F 



, 

TABLE 5-18 

CAS 

Ntlfllkr 

CbMdC4l 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39/41- ORGANICS PLANT/SCRAP YARD - SURFACE WATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
lhtUtl.3” Mlnhnum Mhhwm M.rhn”m Maximum ““ns LOutlO” Avenge of F?mga of Risk- COPC 7aP AWQC UR GR#M selechd R*.*otl 

Fnquency (I, Dlteckd awINier Detected aumier of Maximum POlRin NOW screening Lev*l Bali. HHwO (4) ‘or rn.” u 

C-On CorK.mtmion (2) COMImntiOn mtections (1) mtacthm~ np w.te, (3) E.ackgm”nd Background? coPC7 

Vohtik Organisr 
17%014 ITfWMmUhene 1 in I 1 I I 1 I 1 uql 1 E39swwBooo1 1 1 I 1.10 1 1.9 1 c 1 2.7 1 NA 1 NA I No I BSL J 
semivolat1* organies 
12042-1 1.2.4nkhbmbelusne If7 1 J 1 J l&In 4lSwol 1 1 19 N 439 NA NA No BSL 

117-S1-7 E!s(2-Elhyihe~F4Qh9l9ie 217 1 J 1 J wl s39swnOOO1 1 S-IO 4.* C 1.8 NA NA Na BSL 

S39SMO40091 

205440 FkiOR-0 l/7 I J 1 J uyl 4lSwOl 1 6-6 150 N 300 NA N4 No BSL 

12Q.w.o PyTun in I J 1 J Vpn 41swo1 1 5-* 110 N Quo NA NA No BSL 

Pastkid 
72sS4.9 4.4.DDD 111 0.035 0.035 UQll 41svyol 0.035 0.26 C O.ooW5 NA w Yes As4 
72-Q 4,4--DDE 111 0.23 0.23 lign 4lswol 0.23 0.2 C 0.00059 NA NA Yes ML 
llo9sm.5 Al-&-X-12SO l/l 47 47 upn 4lSwI 47 0.28 N O.WOOU NA NA YeI ASL 
9seQS-9 Endosulfsn I 111. 0.031 0.031 lq!l 41Swi 0.031 22 N 0.93 ?a4 NA No SSL 

,,. J 
XL.- 
L!L- J 

G& , _.. , .-_ , __. , .-..-. , ---.. 
C “- - Ambbnt Water Qd,y CrWm pol.cclNe of Human He&h ezqasosum thmuph conrump(ion of Water and O,,,an!sims. 

ASL _ Above scmnino Level. 
NTX . No .9cmn~ CdWtia AvaHpbb. 
cope _ chemicak of Potenliil Concern 
“TL - 95 peM”1 uppw TObrmca Limk. 

N - Non~rdnqen. 
c - cerdncgen. 
I_ ~ldii cakulated mnside~ a duphts pah as one sample. 
2 _ ~upka~e samples am cmsidend as Wiual dal4 FM~. 
3 _ U.S. EPA Repion Ill RLsk-Based Concenlmlbn Table. Apill, 1993. The values presented for noncatinogens (lm one-tenth of lhe adual risk-based Cnncentmlbn. this he@ lo ~1ccounl for additive toxic effects 
4 40 cFR 131.3Q Chapter 1, July l.lQQ3; and U.S. EPA. Faceml Ambient Water quality C&da Dmfl Summary Concentrations. December 1992. 

5 _ value far Hemvabnl Chromium used. 

6 - Adbn LeYBI. 
E.amoier used in ihii dais sei. 4iSiWi 

S3QSwWlO’Xl 
S39SWW2OOOl,S3QDUPW8 
S3QSwW30001 
S3QSWOO4OOOl 
S3QSwWSMH)l 
s39swOOSMHH 



TABLE 5-19 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR INGESTION OF FISH 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Detection Maximum Maximum Units Biocon- Esitmated Risk-Based COPC Selected Reason ’ 

Number Frequency (1) Detected Qualifier concentration Fish Screening Level Basis 

Concentration (2) Factor Cont. Fish (3) Ccz? , 
Volatile Organlcs 

179-01-6 ITrichloroethene I l/6 I 1 .I 1 ugll 1 97 I 97 I 290 1 C 1 No 1 BSL 1 

Semivolatile Organic? 
117-81-7 Bis(2-Ethyihexyl)phthalate 216 1 J ugli 6290 6290 230 C Yes ASL 

lnorganics 
I~AC)O-~IXC IAltwmin~wn I 3/G I QIFI I I uall I NA I NA I 140000 i N 1 No 1 NTX 1 , .TLil-il”-y , .1”.....1”1.. I . ..” - .- -CF. . . . . . . 

7440-39-3 Barium 616 76.8 ugll NA NA 9500 1 N . . t Nn . .- t Nl-X .-... i 

7440-70-2 Calcium 616 34300 ugli NA NA NA 1 N 1 No 1 NTX 1 
7440-48-4 Cobalt It6 6.3 ugll NA NA 8100 1 N 1 No 1 NTX 
7439-89-6 iron 616 1620 K ugll NA NA 41000 1, N 1 No 1 NTX 

7439-92-l Lead II6 5.2 L 1 ugli 1 49 1 254.8 1 NA 
7439-95-4 Magnesium 616 34200 1 ugll 1 NA I NA I NA 

! 
1 N 

1 No 1 NTX 1 
1 No 1 NTX 1 

7439-96-5 Manganese 616 202 I 

7440-02-o Nickel 616 
7440-09-7 Potassium 616 
-r**n T-.4 Cihmr IIf4 

,44u-La-i) .xJuI”I I I 

7440-62-2 Vanadium 

7440-66-6 Zinc 

Jg/l NA NA 19000 N No NTX 

4 ugli 47 188 2700 N No BSL 

12400 ugll NA NA NA No NTX 

i 
IS” 6 ugli 0.5 3 680 N No BSL 

CIE ,,nnn J uall NA NA NA No NM 
“I” Ll”“” ._.~. 

I ~” I 

216 2.5 I ldl I NA I NA I NA I 1 No 1 NTX 

316 90.4 
..=. . . . . . I . _. . I .-. 

1 ugll 1 47 1 4248.8 1 41000 1 N 1 No 1 BSL 

NA - Not Available. 
ND- Not Detected. 
BSL - Below Screening Level. 
NUT - Essential Nutrient (Region ill considers calcium, magnesium, potassium, and sodium as essential nutrients). 
BKG - Below Background. 
ASL - Above Screening Level. 
NTX .- No Screening Criteria Available. 
N - Noncarcinogen 
C - Carcinogen 
1 - Statistics calculated considering a duplicate pair as one data point. 
2 - Duplicate samples are considered as individual data points. 
3 - U.S. EPA Region Ill Risk-Based Concentration Table, April 1, 1998. 
Samples used in this data set: S39SW0010001, S39SW0020001/S39DUPOO8S39, SWOO30001, S39SWOO40001, S39SWOO50001, S39SWOO60001 



TABLE 5-20 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39141 - ORGANICS PLANT/SCRAP YARD - SEDIMENT 

IHDIV-NSWC, INDIAN HEAD. MARYLAND 
PI iGElOF2- 

CAS Chemiul Oetection MInimum Minimwm P.xkn”m Maximum 1 UnRs I Location 1 Avenaa oi I Rancn ol I Risk-Based COPC I Soil I UTLfor I 
Numbw Fn’awmy 0) oelwxed Qlmlmer Catected 0uaoNer ol M.Xkn”rn PO&W NC”- 

conwntntion (2) Co”es”*ntlon (1) C~C~lWMlOll Oen*lon* (0 hlections Ind . . . . 

SR4 

M4 
7R4 
4n4 

71 

220 
3 
5 

380 ligikg s39sDOO70901 160.7 B-1700 12Ocuxam 47OQwx N 1 NO vss NO BSL 
5000 upnQ 41DPO5 $565 11.4500 2oomoQo 78OOW N 1 13000 No NO BSL 

23 J @.g s3QsDOO7Ow1 9.3 11.4OOa 2wOww 75OtWO N 1 NO Yes No BSL 
17 J w/kg 41DPOI) 12.1 1,.4wo 44ooW 4QOO0 Cl ND V8S No BSL 

. --..-.--- 

_.. 
90047w piiimcslkl~ I lU14 I QQOO I J 1 15800-30 I lwml S3QS!XO8CGO1 1 354512.5 114500- 16400~ NA 1 NA INI ND ] ves 1 No 1 N7x 
555557 pd&-oQuanNina I 2114 I 175 I 1080 I Upnpl 39OP02 I 1091.8 1 62.5-U 12OOxWOOl 75OWO 1 N 1 NO 1 Var 1 No 1 BSL 

Inorgmb- 

m I Ien4 1 20.5 I I 3a4 I Im@xgl 410 
I 24i24 I 2.9 55 410. I” , 
! 244 I 

LB.l , - , I.“” , ma # I. , .J..,.z , r-3 I I.” , D.z.L 
!%7 I K I 27s I , Y , 1 I !T?&. 0~08M”?oco! , !SQ.! , _= I I I , $!M” I , 23M ) N I ??I! I ve(t: I NC 1 BSL ( 

lmcllrbonsl 7/10 t 39 I 1 215 I 1 “W!kg[ 410PM I 847 1 18.2-39.7 1 NAI NAINAI N4 1 .._‘_S_ I - l-1 
rnWYI3 

“._ -_..-- 7i5 0.64 I 1280 ,II, c I I I I I 

{ml) 2/s 0.4t J 0.72 J 9 

ml) 7/S 1.2 I 12.2 m( 
0 W8 4.5 80.5 

Mitcellmeour 

I IPh I al8 1 8.37 I I 7.21 I 1 1 S30SWO50001 1 8.8 1 - 1 NA 1 NA I NA 1 NA I I - l-l 



SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD - SEDIMENT 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

I IToW Omank Carba, I Ma I 1070 I I 405ca 1 mgkgj s3esDw7ow1 I 15326.3 I - I NA I NA I NA l 30695 l I - I-1 

-NmAppsubb. 
H* . Nc4 AwQabls. 
ND NU Oeleded. 
BSL . B&w SawnlnQ Lwal. 
NUT _ Essential Nuklm4 fRe.gion Ill cms!dm c&urn. magneskm. potassium. and sodium IS es.seiMal nuk-bntr). 
Bw3 _ e&M Ba&gmwid. 
As. - Abow sawn@ LSWI. 
NW. No Smmlng CrYmN A,M&,e. 
UTL-95psnar(Up~aToknmsuml. 
COPC - c-l Of PoIeldbl Calcam. 
N-NOllMfChOQM 
c-c- 
1-Si&tk3ClkVblUJ muldemp~dupwuts~~oned~spoint. 
2 _ Dyrliats t~qder a-e mnskNmd as hdhidwi dell ,xMs. 
3 -U.S. EPA Re~kn III Rkk.Bnsd -ion Tahkt A+W I. WM. Tlw nkss psMmsd fci noncanfnoosns are one-tenth of the actual risk-based mmcnlratlon. thii helps to -ti for addiliw L&c s”edr. 
4 - t%nwntion~ sldistiml - (e.g.. mnplriron 10 UTL. Uppn Ranks Test, Mmnn.W4nsylCeh4n. BsMfl’s Test for Homa~cneily. Student’s T-test. and Fbhw Test) 
wamuredlo~m~eddatobsr&mmf dm u discused h section 2.5.1. 
5-V&OSkfMPhlhOklIOuted. 
0.VakmsfaChk,dme”Sd 
7-vmesfw*~~Chmn+m,mad. 
I _ USEPA Region III. 
0. v&m k based on OSWER Soy Scm&-r2 Leal bf msidentiil land us4 (USEPA. July 1991). 

Sam&s used in IhN data se-l fofkw: ,QDPO1/3QDFU10 s3QBoQo3ooo1 4lDPu3 
3Qwo2 s39sDYJ4ooo1 4lCPo4 
39ow3 s3Qswo5owl 41CPo5 
3QoPo4 B39-1 4lDPae 
3QDw5 S3QSCM7OW1 41OP07 
3QoPoa s39.5woMMo1 41OPo.5 
B3QSwOlMM1 41Lww,410P010 4lCPQQ 
S39SOW20001 4lDw2 4lOPlO 



TABLE 5-21 

CHEMICALS RETAINED’AS COPCs 
SITE 39141 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Surface Surface/ Groundwater Surface Sediment Soil Soil Ingestion 
Soil(l) Subsurface Water to to of 

Number Soil(l) Air (2) Groundwater (3) Fish 
Volatile Organlcs 
179-01-6 [Trichloroethene I I I X I I I I I I 
Semivolatile Organics 
57147 1 ,I Dimethylhydrazine X 
56-55-3 Benzo(a)anthracene X X X 
50-32-8 Benzo(a)pyrene X X X 
205-99-2 Benzo(b)fluoranthene X X 
117-81-7 Bis(2-ethylhexyl)phthalate X 
53-70-3 Dibenzo(a,h)anthracene X X 
193-39-5 Indeno(l,2,3cd)pyrene X X 
PestlcideslPCBs 

[I 1096-82-5 IAroclor-1260 I X I X I I I I I X I I 
lnorganics 
7429-90-5 Aluminum X 
7440-36-O Antimony X X 
744~3a-2 Arsenic X X X X X 

7440-41-7 Beryllium 
7440-43-Q Cadmium X X X 
7440-47-3 Chromium (total) X X X X 
7440-48-4 Cobalt X 
57-l 2-5 Cyanide 
7439-89-6 Iron X X X X 
7439-92-j Lead X X i X I 

Notes: 
X - Indicates chemical is retained as a COPC. 
1 - Surface and subsurface samples were collected only at Site 41, the Scrap Yard. 
2 - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to air. 
3 - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to groundwater. 



TABLE 5-22 

SUMMARY OF EXPOSURE SCENARIOS 
SITE 39 - ORGANICS PLANT 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Receptor Scenario 
Adult Recreational User Current/Future 

Adult Recreational User Current/Future 

Construction Worker Future 

Adult Recreational User Current/Future 

Medium 
Surface Water 

Sediment 

Fish 

Exposure Route 
Incidental ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
lnaestion 

Note: No surface or subsurface soil samples were collected at Site 39. 



TABLE 5-23 

Jledium 
;urface Soil (1) 

3urfacelSubsurface Soil (2) Construction Worker 

Zroundwater 

sediment 

SUMMARY OF EXPC 
SITE 41 - SC 

IHDIV-NSWC, INDIAN 

Maintenance Worker 

Full-Time Employee 

Adolescent Trespasser 

On-site Resident 

Construction Worker 

On-site Resident 

Adult Recreational User 

Construction Worker 

On-site Resident 

SURE SCENARIOS 
tAP YARD 
HEAD, MARYLAND 

Scenario 
Current/Future 

Current/Future 

Current/Future 

1 ExDosure Route- 
Incidental Ingestion 
Dermal Contact 
Inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 

--I Incidental Ingestion 
Dermal Contact 
Inhalation 

Future 

Future 

Future 

Incidental Ingestion 
Dermal Contact 
Inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 

1 Dermal Contact 

‘“‘“” 
Current/Future 

Future 

Future 

Incidental Ingestion 
Dermal Contact 

Dermal Contact 

Dermal Contact 
dotes: 

(1) - Surface soil is defined as soil collected from depths of 0 to 2 feet bgs. 
(2) - Surface/subsurface soil is defined as soil collected from depths of 0 to 12 feet. 



TABLE 5-24 

EXPOSURE POINT CONCENTRATIONS 
SITE 39 - ORGANICS PiANT 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Surface Water Sediment Fish (1) 
Number RME CTE RME CTE RIME CTE 

(u9U (u9W WWg) OWN (WW OWW 
Semivolatile Organics 
57147 1,l -Dimethylhydrazine NA NA 85.5 35.5 NA NA 
50-32-8 Benzo(a)pyrene NA NA 0.095 0.095 NA NA 
117-81-7 Bis(2-ethylhexyl)phthalate NA NA NA NA 6.29 (3) 6.29 (3) 
lnorganics 
7429-90-5 Aluminum NA NA 19600 5460 NA NA 
7440-38-2 Arsenic NA NA 8.7 5.08 NA NA 
744041-7 Beryllium NA NA 0.762 0.465 NA NA 
7440-47-3 Chromium (total) NA NA 26.1 15.1 NA NA 
7439-92-l Lead NA NA NA NA NA NA 
7439-96-5 Manganese 202 (2) 104 (2) 956 346 NA NA 
7439-97-6 Mercury NA NA 9.5 1.66 NA NA 
7440-22-4 Silver NA NA 308 33.8 NA NA 
Notes: 
RME - Reasonable maximum exposures. 
CTE - Central tendency exposures. 
NA - Not applicable, chemical was not retained as a COPC for this media. 
Exposure point concentration is the lessor of the maximum detected concentration or the upper 95 percent confidence limit on the 

mean unless otherwise noted. 
(1) Fish tissue concentration is estimated from the surface water concentration and chemical bioconcentration factor. 
(2) Exposure point concentration is the maximum detected concentration for the RME scenario and the average concentration for 

the CTE scenario. 
(3) Average concentration is greater than the maximum detected concentration consequently the maximum detected concentration 

is used for the CTE scenario. 



TABLE 5-25 

CAS Chemical 
Number 

Volatile Organics 
179-01-6 ITrichloroethene 

EXPOSURE POINT CONCENTRATIONS 
SITE 41- SCRAPYARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Surface Soil Surface/Subsurface Soil Groundwater Sediment 
RME CTE RME CTE RME CTE RME CTE 

OWW (mdkg) @xVW Owh) WL) WL) OwW (WW 

I NA I NA I NA I NA I 32 I 10.3 I NA I NA I 
Semivolatile Organ1 cs 
57147 1 ,I-Dir nethvlhvdrazine 
56-55-3 Benzo(a)amhracene 
50-32-8 Benzo(a)pyrene 
205-99-2 Benzo(b)fluoranthene 
117-81-7 Bis(2-ethyihexyl)phthalate 

153-70 -1-3 IDibenzo(a,h)anthracene 
193-39-5 Ilndeno(l,2,bcd)pyrene 
PesticideslPCBs 

I NA I NA I NA I NA I NA I NA I NA I NA I 
2.8 0.791 0.643 0.465 NA NA NA NA 
2 0.604 0.509 0.374 NA NA 0.17 0.49 

3.4 1.25 1.06, 0.674 NA NA NA NA 
NA NA NA NA NA NA NA NA .I. 

0.299 0.252 NA NA NA NA 
0.483 0.354 NA NA NA NA ._ 

I 0.571 I 0.316 1 
1.6 0.557 1 

11096-82-5 IAroclor-I 260 I 180 I 23 I 180 I IO I NA I NA I NA I NA ‘[ 
lnorganics 
7429-90-5 Aluminum NA NA NA NA NA NA 16100 13900 
7440-38-2 Arsenic 144 108 328 63.1 37.6 10.6 6.46 5.35 
7440-39-3 Barium NA NA NA NA 142 48.6 NA NA 
7440-41-7 Beryllium NA NA NA NA NA NA 1.28 1.15 
7440-43-g Cadmium 45.6 9.69 8.59 4.65 NA NA NA NA 
7440-47-3 Chromium (total) 54.8 26.2 31.8 13.9 NA NA 35.2 31.1 
7440-48-41 Cobalt NA NA NA NA 248 106 NA NA 
7440-50-8 Copper 170 59.1 66.3 29.9 NA NA NA NA 
57-l 2-5 Cyanide NA NA NA NA NA NA NA NA 
7439-89-6 Iron 36700 28300 51100 17200 NA NA 32400 29200 
7439-92-l Lead 3540 476 942 212 NA NA NA NA 
7439-96-5 Manganese NA NA NA NA NA NA 1140 977 
7439-97-6 Mercury 1.64 0.773 0.622 0.385 NA NA 0.602 0.359 
7440-22-4 Silver NA NA NA NA NA NA 6.79 5.73 
Notes: 
RME - Reasonable maximum exposures. 
CTE l Central tendency exposures. 
NA - Not applicable, chemical was not retained as a COPC for this media. 
Exposure point concentration is the lessor of the maximum detected concentration or the upper 95 percent confidence limit on the mean unless otherwise noted. 



TABLE 5-26 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 39 - ORGANICS PLANT 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

I 
xposure Route 

INCREMENTAL CANCER RISK 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Ingestion 
Dermal Contact 
Subtotal 
Fish 
Ingestion 
Total of All Media 
HAZARD INDEX 

Adult 
Recreational User 

6.33E-06 
3.65E-05 
4.28E-05 

NT 
NT 
NT 

1.03E-05 
5.31 E-05 

I I 
Construction Worker I 

1.90E-06 
4.03E-06 
5.93E-06 

NA 
NA 
NA 

NA 
5.93E-06 

Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Ingestion 
Dermal Contact 
Subtotal 
Fish 

1.68E-02 1.51 E-01 
3.55E-02 l.l8E-01 
5.23E-02 2.69E-01 

1.78E-03 NA 
7.11 E-04 NA 
2.49E-03 NA 

. .--. 
Ingestion 
Total of All Media 

8.57E-02 NA 
1.41 E-01 2.69E-01 

NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route. 
Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 

NA -- Exposure route not applicable in that medium for that receptor. 
Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 



TABLE 5-27 

ESTIMATED CTE CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 39 - ORGANICS PLANT 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

Exposure Route 
INCREMENTAL CANCER RISK 

Adult 
Recreational User Construction Worker 

Sediment 
incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Ingestion 
Dermal Contact 
Subtotal 
Fish 
Ingestion 
Total of All Media 
HAZARD INDEX 
Sediment 
Incidental Ingestion 
Dermal Contact 
Subtotal 
Surface Water 
Ingestion 
Dermal Contact 

2.06E-07 2.06E-07 
4.58E-07 1.69E-07 
6.64E-07 3.75E-07 

NT NA 
NT NA 
NT NA 

5.14E-06 NA 
5.80E-06 3.75E-07 

1.60E-03 1.44E-02 
1.80E-03 5.96E-03 
3.40E-03 2.04E-02 

I 2.06E-04 I NA 
8.26E-05 NA 

Fish 
Ingestion 
Total of All Media 

I 4.28E-02 I NA 
4.65E-02 2.04E-02 

NT -- No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route. 
Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 

NA -- Exposure route not applicable in that medium for that receptor. 
Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 
Estimated cancer and noncancer risks assume a Central Tendency Exposure (CTE). 



TABLE 5-28 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 41- SCRAP YARD 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

Adult Malntcnmce worker, Resldsntlal Child, Adolescent 

Exposure Route Recreational User Full Time Employee Construction Worker Fuluimc Resldcntial Adult Agclto6 Lifetime Resident Trespasser 

INCREMENTAL CANCER RISK 
I 

Sediment 
lncldental Ingestion 1 2.93E-07 1 NA I 6.60E-06 1 NA ( 2.35E-07 1 5.46E-07 1 7.62E-07 I NA 
t?enml contact 1 5.26E-07 1 NA MOE-08 1 NA ) 3.50E-07 1 1.43E-07 1 4.93E-07 1 NA 
Subtotal 1 6.19E47 1 NA I 1.46E-07 1 NA [ 5.65E-07 1 &90E-07 1 1.28E-06 1 NA 

NT - No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposura route 
Risks due to lead are evaluated separately using the IEUBK or adult toxiuty model. 

NA - Exposure route not applicable in that medum for that receptor. 
Hazard Indices (i.e.. summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 
Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 



TABLE 5-29 

ESTIMATED CTE CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 41- SCRAP YARD 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

Adult Maintenance Worker, Residential Child, 

Exposure Route Recreational User Full Time Employee ConstructIon Worker Full-Time Raridentlal Adult AgeltoB 

INCREMENTAL CANCER RISK - 
Groundwater 
Ingestion I NA NA NA NA 2.05E-05 1.96E-05 
Demal contact NA NA 6.60E.09 NA 7.90E-08 3.67E-08 
Ambient VOC Inhalation 1 NA NA 2&E-1 1 NA NA NA 
Inhalation in Shower 1 NA NA NA NA 6 67E-08 

Subtotal I NA NA 6.82E-09 NA 2.07E-05 1.96E-05 

Incidental Ingestion 
Dermal Contact 
Fugitive Dust Inhalation 
Amblent VOC Inhalation 
Subtotal 

Total of All Media 

HAZARD INDEX 
Groundwater 
Ingestion 
Dermal Contact 
Ambient VOC inhalation 
lnhalatton in Shower 
Subtotal 

NA 6.63E06 NA 4.54E-07 NA NA 
NA 4.33E-B NA 2.96E-07 NA NA 
NA 1.31E-09 NA 8.94E-10 NA NA 
NA NT NA NT NA NA 

NA l.10E-05 NA 7.51E-07 NA NA 

3.64E-08 l.lOE-05 4.53E-06 7.51E-07 1 3.03E-05 3.63E-05 

NA NA NA NA 5.07E-01 1.69E+OO 
NA NA 169E-03 NA 5.55E-03 9.03E-03 
NA NA NT NA NA NA 
NA NA NA NA NT NA 

NA NA 1.89E-03 NA 5.12E-01 1.70E+OO 

surface soil 

lnddental Ingestion 
Dermal Contact 
Fugitwa Dust Inhalation 
Ambient VOC Inhalation 
Subtotal 
Total of All Media 

NA 2.04E-01 NA 1.40E-02 NA NA 
NA 1.54E-01 NA 1.05E-02 NA NA 
NA 1.70E02 NA 1.17E-03 NA NA 
NA NT NA NT NA NA 
NA 3.75E-01 NA 2.57E-02 NA NA 

8 ME-03 3 75EQl 3 llE+oo 2 57FQ2 7 77E-01 3 17E+W 

NT __ No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure mute 
Risks due to lead are evaluated separately using the IEUBK or adult toxicity modal. 

NA - Exposure mute not applicable in that medium for that receptor. 
Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 
Estimated cancer and noncancer risks assume a Central Tendency Exposure (CTE). 



TABLE 5-30 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE WATER 

Volatile Organic Compoun 
Trichloroethene 
Semivolatile Organic Corn 

Bis(2-Ethylhexyl)phthalate 

I rvrene t 

Fluoranthene 
- 

Range of 
Frequency Detection Location EPA Region 3 Maximum Selected 

of WL) of Screening Level Hazard as PCOC 

Detection Min. 1 Max. Maximum wu Quotient (YIN?) 

6 
in 1 1 I 1 1 S39SWOO60001 1 21900 1 4.6E-05 1 N 1 

mnds 
Ii7 1 1 41SWOl 230 4.3E-03 N 

2J7 1 1 s39sw0020001 30 0.03 N 

lff 1 1 4lSWOl 3980 2.5E-04 N 

II7 1 1 41 SW01 NA NA Y 

SITE 39 - ORGANICS PLANT/SITE 41 - SCRAP YARD 
NSWC INDIAN HEAD, MARYLAND 

0.035 0.035 41 SW01 0.6 1 006 1 N 1 -._- 
0.23 0.23 4lSWOl 1050 2.?F-M .- -- 1 N ._ 1 

47 47 41 SW01 0.014 33? 57.14 I Y 

0.031 0.031 41 SW01 0.056 0.55 1 N 

,‘ I--.-- 

Pesticides and PCBs 
4,4’-DDD l/l 
4$-DDE 111 
Aroclor-1260 111 
Endosulfan I l/l 
Metalc and Innmanic Cnmoowds 

NA - None Available 
Y-Yes 
N - No 



TABLE 5-31 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 39 - ORGANICS PLANT/SITE 41 - SCRAP YARD 

NSWC INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Frequency 
Chemical Of 

Detection 
Volatile Oraanic Comoounds 

Range of 
Detection 

(mglkg) 
Min. 1 Max. 

Location EPA Region 3 Maximum Selected 
of Screening Level Hazard as PCOC 

Maximum (WW Quotient (Y/N?) 

.- -~~~~~ - 
12-Butanone I 6124 1 0.071 i 0.39 1 S39SD0070001 1 NA I NA I Y I 
Acetone 8124 0.22 5.8 41 DP05 NA NA Y 
Carbon Disulfide 7124 0.003 0.023 S39SD0070001 NA NA Y 
Chloromethane 4124 0.005 0.017 41 DP08 NA NA Y 
Semivolatile Organic Compounds 
1,l -Dimethylhydrazine 316 57.5 85.5 39DP06 NA NA Y 
Acenaphthylene l/24 0.033 0.033 39DPOl 0.044 0.75 N . 
Anthracene II24 0.027 0.064 39DPOl-D 0.0853 0.75 N 
Benzo(a)anthracene 6124 0.039 0.24 41 DPOI 0.261 0.92 N 
Benzo(a)pyrene 4124 0.036 0.17 41 DPOl 0.43 0.4 N 
Benzo(b)fluoranthene 7124 0.024 0.32 41 DP04 3.2 0.1 N 
Benzo(g,h,i)perylene 2124 0.028 0.062 39DPOl 0.67 0.09 N 
Benzo(k)fluoranthene 3124 0.036 0.17 41 DPOl NA NA Y 
Bis(2-Ethylhexyl)phthalat 5124 0.048 0.41 S39SD0040001 c 1.3 0.32 N 
Chrvsene 10124 0.049 0.25 41 DP04 0.384 0.65 N 
Di-n-butyl phthalate 3124 0.47 0.64 S39SD0080001 1.4 0.46 N 
Fluoranthene 1 II24 0.065 0.59 41 DP04 0.6 0.98 N 
Indeno( 1,2,3-cd)pyrene 2124 0.021 0.049 39DPOl 0.6 0.08 -N 
N-Nitrosodiphenylamine 7124 0.‘12 3.1 S39SD0080001 0.028 110.71 Y 
Phenanthrene 7124 0.03 0.16 41 DPOl 0.24 0.67 N 
Pvrene 12124 0.077 0.53 41 DP04 0.665 0.8 N 
Energetics 
Njfr~cg![&se I ?2!?4 9.9 ? 580 s?asnnnsnnnl I =-c---- ------. NA NA Y 
Nitroguanidine I 2114 0,178 1.88 39DP02 I NA NA Y 
Pesticides and PCBs 
4,4’-DDD 6/l 8 0.0031 0.0078 41DPlO 0.016 0.49 ‘N 
4,4’-DDE 6/l 8 0.0024 0.006 S39SD0070001 0.0022 2.73 Y 
4,4’-DDT 7118 0.003 0.011 41 DP08 0.00158 6.96 Y 



TABLE 5-31 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 39 - ORGANICS PLANT/SITE 41 - SCRAP YARD 

NSWC INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

Freauencv 
Range of 
,Detection Location EPA Region 3 Maximum Selected 

Chemical 

Endrin 
alpha-BHC 
Gamma-Chlordane 

Of WWg) of Screening Level Hazard as PCOC 
Detection Min. Max. Maximum (wN) Quotient (Y/N?) 

2/l 8 0.0026 0.0027 41 DP05 NA NA Y 
l/18 0.0007 0.0007 S39SD0030001 NA NA Y 
3/l 8 0.0011 0.0015 41 DPO8 NA NA Y 

NA - None Available 
Y- Yes 
N-No 



TABLE 532 

ACID VOLATILE SULFIDE/SIMULTANEOUSLY EXTRACTABLE METALS (AVWEM) 

SITES 39 - ORGANICS PLANT/SITE 41 - SCRAP YARD 
NSWC INDIAN HEAD, MARYLAND 

Frequency Minimum Maximum Location of 
of Detection (umoleslg) (umoleslg) Maximum 

218 0.0036 0.0064 S39SD0080001 
718 0.019 0.192 S39SD0030001 
818 0.022 0.292 S39SD0070001 
418 0.029 0.169 S39SD0070001 
818 0.109 3.44 S39SDOO70001 

0.18 10.50 

IAcid Volatile Sulfide 1 7J8 I 0.02 I 39.3 ~S39SD0080001 1 8.81041 



TABLE 5-33 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SITE 41- SCRAP YARD 
NSWC INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

Range of 
Frequency Detection Location EPA Region 3 Maximum Selected 

Chemical of OWW of Screening Level Hazard as PCOC 

Detection Min. I Max. Maximum OwJW Quotient (Y/N?) 1 .-.*..a .- l - volatue organtc Gompounas 

Acetone l/IO 0.12 0.12 S41 SSOO60001 NA NA Y 
Carbon Disulfide l/IO 0.003 0.003 41 SBO301 NA NA Y 
Toluene 1110 0.01 0.01 4lSB0301 0.1 0.09 N 



TABLE 5-33 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 

SITE 41- SCRAP YARD 

NSWC INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 

Range of 
Frequency Detection Location EPA Region 3 Maximum Selected 

Chemical of bwh) of Screening Level Hazard as PCOC 

Detection Min. I Max. Maximum OwJkg) Quotient (Y/N?) , 

Energetics 
Nitrocellulose I 519 1 24.40 1 33.20 1 S4lSSOO70001 1 NA I NA I Y 
Nitroguanidine 219 1 0.12 1 0.29 1 s41ss0070001 1 NA NA Y 
Pesticides and PCBs 

Aroclor-1260 I 9110 1 0.33 1 180.00 
Endrin l/IO I 0.09 I 0.09 
Heptachlor Epoxide I 1110 1 0.01 1 0.01 
Metals and lnorqanic Comnounds 
Aluminum I IO/IO 1 1880 1 13800 

Antimonv 5l10 1 0.9 1 10.6 

Arsenic I IO/IO 1 21.8 1 216 

Barium 10/10 1 36.5 1 192 
Beryllium 3110 0.41 0.52 

Cadmium 9110 0.56 45.6 
Chromium 
Cobalt 

lo/lo 5.2 88.2 

IO/IO 2.8 12.1 

Coooer IO/IO 10.6 189 

Cyanide I 4110 'I 0.27 1 0.52 

Iron IO/IO 1 7670 i 53000 
Lead I lO/lO 1 22.5 1 3540 

Manaanese IO/IO I 57.1 I 754 

Mercury I IO/IO 1 0.15 1 3.9 

Nickel 2llO 1 6.4 i 44.3 
Selenium 7110 0.6 3.3 
Silver 3110 1.4 4 -.-__-. --- .~ --- 
Vanadium IO/IO 5.4 30.1 

Zinc 10110 24.5 536 

S4l.iXiOO80001 1 0.1 I 1800 I Y 
41SBO301 1. 0.1 0.91 N 

41880301 1 0.1 I 0.055 I, N I 

s41ss0050001 1 0.5 I 60.20 I Y 
s41ss0070001 I IO 53.60 Y 

NA - None Available 
Y- Yes 
N-No 



TABLE 534 

GROUND WATER SCREENING 
SITE 41- SCRAP YARD 

NSWC INDlAN HEAD, MARYLAND 

Frequency 
Range of 
Detection Location 

NA - None Available 
Y-Yes 
N-No 



TABLE 5-35 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, AQUATIC RECEPTORS, CONSERVATIVE INPUTS 
SITE 39 - ORGANICS PLANT 

INDIANHEAD, MARYLAND 
PAGE 1 OF 2 

Ecological Contaminant 

of Concern 

Frog Heron Wren Bass Raccoon 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

HQn HQI HQn HQ, HQ” HQI HQ, HQI HQ, HQI 

Semivolatile Organic Compounds 
Acenaphthylene 1 8.27E-03 1 8.27E-04 1 9.68E-04 1 9.68E-05 1 3.61E-03 1 3.61E-04 1 1.33E-02 1 1.33E-03 1 2:02E-03 1 2.02E-04 

Anthracene 1.60E-02 1.60E-03 1.88E-03 1.88E-04 7.OOE-03 1 7.00E-04 2.58E-02 2.58E-03 3.91 E-03 3.91 E-04 

Benzo(a)anthracene 6.02E-02 6.02E-03 7.04E-03 7.04E-04 2.62E-02 1 2.62E-03 9.67E-02 9.67E-03 1.47E-02 1.47E-03 

Benzo(a)pyrene 4.26E-02 4.26E-03 4.99E-03 4.99604 1.88E-02 1 1.86E-03 6.85E-02 6.85E-03 1.04E-02 l.O4E-03 

Benzo(b)Ruoranthene 1 8.02E-02 1 8.02E-03. 1 9.39E-03 1 9.39E-04 1 3.50E-02 1 3.50E-03 1 1.29E-01 1 1.2QE-02 1 l.Q6E-02 1 1.96E-03 

Benzo(g,h,i)pfqlene 1 1.55E-02 1 1.55E-03 1 1.82E:03 1 1.82G04 1 6.78E-03. 1 6.78E-04 1 2.50E-02 1 2.50E-03 1 3.7QE-03 1 3.7QE-04 

Benzo(k)fluoranthene 

Bis(2-Ethylhexyl)phthalate 

Chrysene 

Di-n-butyl phthalate 

Fluoranthene 

Indano(l,2,3-cd)pyrene 

N-Nitrosodiphenylamine 

Phenanthrene 

4.26E-02 4.26E-03 4.QQE-03 1 4.QQE-04. 1 1.86E-02 1 1.86E-03 1 6.85E-02 1 6.85E-03 1 l.O4E-02 1 l.O4E-03 1 

NA NA l.OQE-01 1 l.O9E-02 1 4.08E-01 1 4.08E-02 1 NA 1 NA 1 1.37E-03 1 1.37G04 

6.27E-02 6.27E-03 7.34E-03 1 7.34E-04 1 2.73E-02 1 2.73E-03 1 l.OlE-01 i i.OlE-02 1 1.53E-02 I 1.53E-03 I 

NA NA 1.71EtOO 1.71 E-01 6.36EtOO 6.36E-01 NA NA 7.11 E-05 2.13E-05 

1.48E-01 1.48E-02 1.73E-02 1.73E-03 6.45E-02 6.45E-03 2.38E-01 2.38E-02 3.62G02 3.62E-03 

I 1.23E-02 1.23603 1.44E-03 1.44E-04 5.36E-03 5.36E-04 1.97E-02 1.97E-03 3.00E-03 3.00E-04 

NA NA NA NA NA NA NA NA NA NA 

4.01 E-02 4.01 E-03 4.6QE-03 4.69E-04 1.75E-02 1.75E-03 6.45E-02 6.45E-03 9.78E-03 9.78E-04 

Pyrene 

PesticideslPCBs 
I.4 d*-nnn 

1 1.33E-01 1.33E-02 1 t,56E-02 1 1.56E-03 1 5.80E-02 1 5.80E-03 1 2.14E-01 1 2.14E-02 1 3.25E-02 1 3.25E-03 

1 NA 1 PM 1 E.lEE-01 I 8.18E-02 i 3.06E+OO I 3.05E-01 I NA 1 NA I 6.00E-04 1 1.20E-04 . 

4$-DDE 

4,4’-DDT 

Aroclor-1260 

NA NA 6.33E-01 6.33E-02 2.37EtOO 2.37E-01 NA NA 4.82E-04 9.65E-05 

NA NA 1 .I 6EtOO l.l5E-01 4.2QEtOO 4.2QE-01 NA NA 8.41 E-04 1.66E-04 

NA NA 1.41 E-02 1.41 E-03 8.17E-02 8.17E-03 NA NA 5.73E-02 5.73E-03 



TABLE 5-35 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, AQUATIC RECEPTORS, CONSERVATIVE INPUTS 
SITE 39 - ORGANICS PLANT 

INDIANHEAD, MARYLAND 
PAGE 2 OF 2 

Ecological Contaminant 

Energetics 
1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 7.55E-02 I 7.55E-03 

1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA I NA I NA I NA 

Metals and horganics 
Aluminum 

Antimony 

Arsenic 

NA 1 NA 1 5.46EtOl 1 5.46EtOO 2.04E+02 2.04EtOl 1 NA 1 NA 1 6.5OEtO2 1 6.50EtOi 

NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 3.37E-01 1 3.37E-02 

NA 9.06E-01 

I NA I NA I 2.19EtOO I 2.19E-01 

NA = NOAEULOAEL not available 



TABLE 5-36 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, TERRESTRIAL RECEPTORS, CONSERVATIVE INPUTS 

SITE 41- SCRAP YARD 
INDIANHEAD, MARYLAND 

PAGE 1 OF 2 

r Vole 

I 

I Shrew I I Robin I I Hawk I I Woodcock Fox Mouse 

Ecolo@cal Contaminant NOAEL LOAEL NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL NOI 4EL LOAEL NOAEL LOAEL NOAEL LOAEL 

of Concern HQ, 1 H4 1 HQ. 1 HQI 1 HQ. 1 HQI 1 HQn 1 Ha, 1 HQ. HQI HQ. HQI HQ. HQI 
Volatile Organic Compounds 

Acetone 1 7.73G03 1 1.55E-03 1 9.27E-03 1 1.85E-03 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 1.97E-03 3.95E-04 5.51 E-03 l.lOE-03 

1 1.76E-04 1 2.76E-05 I 2.llE-04 I 3.31E-05 I NA I NA I NA I NA -1 --Km7 NA 1 .-- 05 7.05E-06 1.25E-04 1.97E-05 

Toluene 2.23E-04 2.23E-05 267E-04 267E-05 NA NA NA NA NA NA 5.69E-05 5.69E-06 1.59E-04 1.59E-05 

1.2,4-Trichloroberuene NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

.Trtchtoroethene a 4.83E-04 . 4.83E-05 n 3.57E-04 s 3.57G05 m NA . NA . NA . NA . NA . NA . 1.40E-04 . 1.40E-05 , 4.86E-04 . 4.86E-05 . 

ICarbon Disulfide 

Semivolatile Organic Compounds 

2-Methyinaphthalene 1 4.45E-01 4.45E-02 1 5.33E-01 1 5.33E-02 1 l.l5E-01 1 l.l5E-02 1 9.24E-03 1 9.24E-04 1 8.83E-02 1 8.83E-03 1 l.l3E-01 l.l3E-02 3.17E-01 3.17E-02 

4-Methylphenol 1 NA 1 

1 1 1 

I@4 1 fdA .- 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA’ 
A 

Acenaphthene 1 3.61E-01 1 3.6lE-02 1 4.33E-01 1 4.33E-02 1 9.36E-02 1 9.36E-03 I 7.50E-03 I 7.50E-04 I 7.17E-02 I 7,17E-03 I 9.2lE-02 I 9,2lE-03 I 2.57~01 I 2.57E-02 

IAcenaphthvlene 

IAnthracene 

lBenzofa)anthracene 

1 6.45E-02 .I 6.45E-03 I 7.73E-02 I 7.73E-03 I 1.67E-02 I 1.67E-03 I 134E-03 I 1.34E-04 I 1.28E-02 I 1.28E-03 I 1.64E-02 I 164E-03 I 4.59E-02 I 4.59E-03 I 

I 8.06E-01 I 6.06E-02 I 7.26E-01 1 7.26E-02 I 1.57E-01 I 157E-02 I 1.26E-02 I 1.26E-03 I 1.20E-01 1.20E-02 I 1.55E-01 I 1.55E-02 I 4.3lE-01 r 4.31E-02 I 

I 1.80E+W I 1.80E-01 ! 2.18E+W I 2.16E-01 I 4.68E-01 I 4.88E-02 1 3.75G02 I 3.75E-03 I 3 58E-01 I 3 58E-02 I 4 61E-01 

Benzo(a)pyrane 

Benzo(b)fluoranthene 

Beruo(a,h,i)parvlene 

1.29E+OO 1.29E-01 1.55E+OO 1.55E-01 3.34E-01 334E-02 2.68E-02 

2.19E+OO 2.19E-01 2.83E+OO 2.63E-01 5.68E-01 5.68E-02 4.55E-02 

9.676-01 9.67E-02 l.l6E+oo I. 16E-01 2.51 E-01 2.5lE-02 2.0lE-02 

IBenzofkMuoranthene I 1.35E+OO I 1.35E-01 I 1.62E+OO I 1.62E-01 I 3.51E-01 I 3.5lE-02 I 2.81E-02 

Bis(2-Ethylhexyhphthalate 

Carbazole 

Chrvsene 

7.40E-02 7.40E-03 8.87E02 8.87E-03 3.19E+OO 3.19E-01 2.56E-01 

155E-01 1.55E-02 1.85E-01 1.85E-02 4.0lE-02 4.0lE-03 3.21E-03 

1.87E+OO 1.87E-01 2.24E+OO 2.24E-01 4.85E-01 4.85E-02 3.88E-02 

2.01E-03 I 1.92E-01 I 1.92G02 2.47E-01 I 2.47E-02 I 6.89E-01 I 6.89E-02 I 

2.81E-03 2.69E-01 2.69E-02 3.45C01 3.45E-02 964E-61 9.64E-02 

256E-02 2.44E+OO 2.44E-01 1.89b02 1.89E-03 5.27E-02 5.27E-03 

3.21 E-04 3.07E-02 3.07E-03 3.95E-02 3.95E-03 l.lOE-01 1.1 OE-02 

3.88E-03 I 3.71E-01 I 3.71E-02 I 4.77E-01 I 4.77E-02 I 1.33E+W I 1.33E-01 I 

IDi-n-butvl phthalate 

IDibenzo(a.h)anthracne 

I 5.16E-04 I 1.55G04 I 8.18E-04 I 1.85E-04 I 6.69E+OO I 6.69E-01 I 536E-01 i 5.36E-02 I 5.12E+OO I 5.12E-01 I 1.32E-04 I 3.95E-05 I 3.67E-04 i l.lOE-04 I 

. , 
Dibenzofuran 

Diethyl Phthalate 

IFluoranthene 

IFluorene 

Indeno(l,2,3-cd)pyrene 

Naphthalene 

Phenanthrene . 

I 5.48E-01 I 548E-02 I 6.57E-01 I 6.57E-02 I 1.42E-01 I 1.42E-02 I l.l4E-02 I l.l4E-03 I l.O9E-01 I l.O9E-02 I 1.40E01 1 1.4 OE-02 3.90E-01 3.90E-02 

NA 1 NA NA NA 1 NA NA NA NA NA NA NA NA NA NA 

1.97E-05 1.97E-06 2.36E-05 2.36E-06 1 NA NA NA NA NA NA 5.02E-06 5.02E-07 1.40E-05 1.40E-06 

I 1.87E+OO I 1.67E-01 I 2.24E+OO I 2.24E-01 I 4.85E-01 I 4.85E-02 I 3.86E-02 I 3.88E-03 I 3.7lE-01 I 3.71E-02 I 4.77E-01 I 4.77E-02 I 1.33E+W I 1.33E-01 I 

I 2.19E-01 I 2.19E-02 I 2.63C01 I 2.63B02 I 5.68E-02 I 5.68E-03 I 4.55E-03 I 4.55E-04 1 4.35E-02 I 4.35G03 I 5.59E-02 I 5.59E-03 I 1.56E-01 I 1.56&02 I 

l.O3E+OO l.O3E-01 1.24E+OO 1.24E-01 2.68E-01 2.68E-02 

6.32E-01 6.32E-02 7.57E-01 7.57E-02 1.64E-01 1.64E-02 

1.22E+OO 1.22E-01 1.47E+OO 1.47E-01 3.18E-01 3.18E-02 

I 

?. 14E-02 2.14E-03 2.05E-01 2.05E-02 2.63E-01 2.63E-02 734E-01 734E-02 

1.31E-02 1.31E-03 1.25E-01 1.25E-02 1.61E-01 1.61 E-02 4.50E-01 4.5OE-02 

2.54E-02 2.54E-03 2.43E-01 2.43E-02 3.13E-01 3.13E-02 8.72E-01 8.72E-02 

IPvrene I 3.93E+OO I 3.93E-01 I 4.71E+OO I 4.7lE-01 I l.O2E+OO I l.O2E-01 I 8.17E-02 I 8.17E-03 I 7.81E-01 I 7.81E-02 I i.OOE+OO I l.OOE-01 I 2.80E+OO I 2.80E-01 I 

PesticideslPCBs 

4,4’-DDD 1.48E-05 1 2.96E-06 1 l.O9E-05 1 2.19C06 1 1.83E-03 1 1.83E-04 1 8.74E-04 1 8.74E-05 1 1.28E-03 1.28E-04 4.28E-06 8.56E-07 1.49E-05 2.98E-06 

4,4-DDE 1 9.73G05 1.95E-05 7.19E-05 1 1.44E-05 1 1.21E-02 1 1.2lE-03 1 5.74E-03 1 5.74E-04 1 8.43E-03 1 8.43E-04 1 2.81G05 1 5.63E-06 1 9.78E-05 1.96E-05 



TABLE 5-36 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, TERRESTRIAL RECEPTORS, CONSERVATIVE INPUTS 

SITE 41- SCRAP YARD 
INDIANHEAD, MARYLAND 

PAGE 2 OF 2 

Vole I L...,.. I . ,--.. . I .- . . . I “I--r. I I “II I I..““- 
Ecological Contaminant NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL 1 LOAEL 1 NOAEL i LOAEL 

HQ” 
1.71E+03 

HQI 
1.71E+02 

lEndosulfan I 

l-4 
2.05E+03 -t 

HQI 
2.05E+02 

HQn 
1.67E+03 

.07 i &99E-05 1 6.99E-06 1 5.17E-05 1 5.17E-06 1 4.55E--. , ..__ - _ 

HQI HQn HQI HQn HQt HQ. HQI HQII Ha, 
1.67E+02 1.34E+02 1.34E+Ol 1.28E+03 1.2aE+02 4.35E+02 4.35E+Ol 1.22E+03 1.22h02 

4 S5#-48 2.17E-07 2.17E-08 3.18E-07 3.18E-08 2.02E-05 2.02E-06 7.03E-05 7.03E-06 

..,---JO 1.22E+OO 1.22E-01 l.l6E+01 l.l6E+oo 1.63E-01 1.63E-02 4.54E-01 4.54E-02 

NA NA NA NA NA 9.05E-03 9.05E-04 2.52E-02 2.52E-03 

i C ?LIFAl 1 1 1 7 MFA7 1 r;-X+fll 1 1 R9F+I “.““--I I 

3.54E-02 3.54E-03 4.25E-02 4.25E-03 1 NA t 
Energetic8 

Nitrocellulose 

Nitroguanidine 

1 1.67E-02 1 1.67E-03 1 2.00E-02 1 2.00E-03 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 4.27~03 1 4.27G04 1 1.19E-02 1 1.19E-03 
I NA I NA I NA 1 NA 1 NA 1 NA 1 NA 1 NA 1, NA 1 NA 1 NA 1 NA 1 NA 1 NA 

NA 1 NA 1 NA 1 NA 1 NA I NA I NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 1 NA 
:+02 1 4 40~~n4 I d na~~n* I dnwwh* I 7 911~sn4 I 7 9n~~nn I 3 nawb3 I 3 n3kni 

.-. ._. 
I I 

2.85E+O2 2.85E+Ol 3.42E+02 3.42E+Ol 5.24E+03 1 5.24E+02 1 4.19E ..~L.“I -..“..-.“I -..Y*b.“a ,._“U.“. ..““W.“” “.W”W. V” “.V”_ - - . 

5.52E+OO 1.71E+OO 6.62E+OO 2.05E+OO 1.29E+OO 1 1.29E-01 l.O3E-01 l.O3E-02 9.88E-01 1 9.88E-02 1.41E+OO 4.37E-01 3.93E+O6 1.22E+OO 

1.68E+02 l.OlE+02 ?.OlE+OZ 1.2lE+02 l.O2E+03 1 l.O2E+02 &16E+Ol B.lsE+oo 7.aoE+02 I 7.aoE+ol 4.2aE+ol 2.57E+Ol 1 l.l9E+02 7.16E+Ol 

7.14E-01 3.57E-01 8.56E-01 4.28E-01 9.57E-01 6.92E-01 1 7.67E-02 555E-02 7.33E-01 1 5.30E-01 1.82E-01 9.11 E-02 1 5.09E-01 2.54E-01 

l.o6E+ol 6.45E+OO 1.27E+Ol 7.73E+OO l.lOE+C , I .7&L-" I V.-r"_. "1 Y.-s..-. "" s.. .-. "W ..--m. v- . .-. -- -- _.-_-- -- ~1 1 5.52E+OO 1 8.84~~01 1 4 m~-n4 I *d~~~nn I d 3sAnn I 374ann I 4 rxF+nn I 7 57F+nn I 1!iaF+nn I 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 1.43E+OO 1.43E-01 1.72E+OO 1.72E-01 NA NA NA NA NA NA 3.66E-01 3.66E-02 l.O2E+OO l.OZE-01 

Vanadium 9.24E+Ol 9.24E+OO l.llE+OZ l.llE+Ol 4.42E+OO 4.42E-01 3.54E-01 3.54C02 3.38E+OO 3.38E-01 2.36E+Ol 2.36E+OO 6.58E+Ol 6.58E+OO 

Zinc - 2.16E+OO l.OaE+OO 2.59E+OO 1.30E+OO 6.18E+Ol 6.84E+OO 4.95E+OO 5.48E-01 4.73E+Ol 5.24E+OO 5.52E-01 2.76E-01 1.64E+OO 7.70E-01 

NA = NOAEULOAEL not available 
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TABLE 5-37 

REFINEMENT OF COPCs 
COMPARISON OF SEDIMENT DATA TO ALTERNATE GUIDELINES 

SITE 39 - ORGANICS PLANT/SITE 41 - SCRAP YARD 
NSWC INDIAN HEAD, MARYLAND 

COPC 

Range of 
Detection FDEP Environment 1. 

2-Butanone 
I I I I I I 

I 0.071 I 0.39 I NA 1 NA I NA I NA 
1 Acetone 1 0.22 1 5.8 1 NA 1 NA 1 NA I 

14.4’-DDE I 0.0024 I 0.006 I 0.027 I 0.00374 I 0.00675 I 
14.4’“DDT 

I I I I I I 
I 0.003 I 0.011 I NA I 0.00477 1 0.00477 I NA 

aipha-BHC 1 0.0007 1 0.0007 1 NA I NA I NA I 0.11 
-...-.--..- -.--. _._- .- -.--- 

- I 0.0026 0.0027 0.045 
.._. ---..-.--- 9.9 1580 NA NA NA 

Nitroguanidine 0.178 1.88 NA NA NA 
Aluminum 352 20500 NA NA NA 

gamma-Chlnrdnna 
Endrin 
Nitrocellulose 

I 0 0011 I 0.0015 I 0.006 I 0.00479 I 0.0089 I 
I NA I 0.0624 
I 

Arsenic 0.87 16.6 70 41.6 17 
Barium 3.7 182 NA NA NA 
Beryllium 0.17 1.6 NA NA NA 
Cadmium 0.21 3.8 9.6 4.21 3.53 
Chromium 2.8 43.3 370 160 90 
Cobalt 2.6 34.7 NA NA NA 

I I I I 1 49.1 I 1 I 1 I I 
_. . I 

Copper 3.8 270 108 197 I 
Ilron’ 

I I I I I I 
I 2320 1 43800 1 NA 1 NA I NA I 40000 

v 

Lead 6.7 105 218 112 91.3 
Manganese 46.6 1300 NA NA 0.486 
Mercury 0.02 9.5 0.71 0.7 0.486 
Nickel 4.2 59.8 51.6 42.8 35.9 
Selenium 1.7 1.7 NA NA NA 

COPC - Contaminant of Potential Concern 
NA - None Available 
ER-M - Effects Range - Medium 
FDEP PEL - Florida Department of Environmental Protection Probable Effects Level 
PEL - Probable Effects Level 
SEL - Severe Effects Level 



TABLE 538 

REFINEMENT OF COPCs 
COMPARISON OF SURFACE SOIL DATA TO ALTERNATE GUIDELINES 

SITE 41- SCRAP YARD 
NSWC INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

COPC 
Acetone 
Carbon disulfide 
1.2.4-Trichlorobsnzanc! 

Range of 
Detection 

OWW 
Min 1 Max 
0.12 I 0.12 

ORNL Dutch Dutch 
Protection of Target Intervention 
Invertebrates 1994* 1994* 

NA NA NA 

---.. --..- 
thalene __ ___ ., .-~. 

?thvlohenol 

, 
1 0.003 0.003 NA NA 1 NA 
I 0~05 4.8 NA I 0.01 I NA -.-- 

--- 0.04 0.69 NA NA NA 
0.20 NA NA NA I 0.20 I 

1 0.56 1 NA I 1 I 40 

2-Methvlnaoh’ 

~-ML -. , ~,- - 

Acenaphthene 0.13 , 
Acenaphthylene 0.05 0.10 1 NA 1 40 
Anthracene 0.06 0.94 I NA I 1 I 40 

t 
. . .._... ---..- -.-- 
Benzo(a)anthracene 0.064 2.8 NA 1 40 
Benzo(a)ovrene 0.049 2 NA 1 40 --..-- \-,r,-- - 
Benzo( b)fluoranthene 
Benzo(k)fluoranthene 
B ir. .k”\J, 
Bis(Zeth, . . ._. 

0.11 3.4 NA 1 40 
0.13 2.1 NA 1 40 

1 40 mn7nln h,i)perylene 0.06 1.50 NA I 
vlheuyl)phthalate 0.04 2.10 NA 0.1 I 60 

0.04 0.24 NA 1 40 Carbazole 
Chrysene 
Di-n-blltvl nhthalnte 

0.17 2.9 NA 1 40 
0 044 0.44 NA 0.1 60 

F Dibenz 
Dibenz 

“‘I’ r ..-.. -.-_- :o(a,h)anthracene 
- -. .:ofuran 

iethvl bhthalate 

-.-. . 0.09 iii 
-. 

NA 1 40 
0.041 0.59 NA NA NA 
0.10 0.14 NA 0.1 60 .b -I 

Fluoranthene 0.097 2.9 NA I 1 I 40 
Flunrens 0 07 0.34 NA NA 1 40 

. .--.-..- -.-. Indeno( 1,2,3-cd)pyrene 0.05 iii NA 1 40 
Naphthalene 0.05 0.98 NA 1 40 
Phenanthrene 0.15 1.9 NA 1 40 
Pyrene 
Nitrocellulose 

Nitroguanidine 
A m&v-l 3Rl-l 

0.14 6.1 I NA I 1 I 40 
24.4 33.2 ’ NA NA MA 

O.ll”A II 3QQ 

“.“” “.“” . ., . . _. . 

Aluminum 1880 13800 NA NA NA 
Antimony 0.9 10.6 NA NA NA 

I 31 Q 31G 30 !i!i 
Barium 
Beryllium 
Cadmium 

Chromium 

36.5 192 NA 200 625 
0.41 0.52 NA NA NA 

AFG 3n flQ 17 



TABLE 5-38 

REFINEMENT OF COPCs 
COMPARISON OF SURFACE SOIL DATA TO ALTERNATE GUIDELINES 

SITE 41- SCRAP YARD 
NSWC INDIAN HEAD, MARYeND 

PAGE2OF2 

COPC 
Cobalt 
Copper 
Cyanide 

Range of 
Detection 

(w&d 
Min Max 
2.8 12.1 
10.6 189 
0.27 0.52 

ORNL Dutch 
Protection of Target lnterventiion 
Invertebrates 1994* 

NA 20 
50 36 
NA NA 

Iron 7670 53000 NA NA NA 
Lead 22.5 3540 50 85 530 
Manganese 57.1 754 NA NA NA 

1 Me&v 
- Nickel 

Selenium 
Silver 

6.4 44.3 200 35 210 
0.6 3.3 70 NA NA 
1.4 4 NA NA NA 

Vanadium 5.4 30.1 NA NA 
Zinc 24.5 536 200 140 

COPC - Contaminant of Potential Concern 
NA - Not available 
ORNL - Oak Ridge National Laboratory 
*value for PAHs is for total PAHs; DDT, DDD, and DDE values for total DDTR; value for 

bis(2-ethylhexyl)phthalate and diethylphthalate is for total phthalates; value for Aroclor 1260 
is for total PCBs 



TABLE 5-39 

COPCs AFTER STEPS 112 AND STEP 3A 
SITE 39 - ORGANICS PLANT/SITE 41 - SCRAP YARD 

INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

I COPC Step IS 1 and 2 

GW SW SED- SS AFC TFC SW GW 1 SED 1 SS 1 AFC 1 TFC 

Step 3A 
1 I I I 

- 
Trichlb I I I I I I 
Semivolatile Organic Compounds I 
1 1~Dimef~vlhvrlrs~in~ I I I x I I I I I x I I I I 
1,2,4-Trict 
2AMhvln: 

4. 
A 
A I I I I I I I 
Anthracene I I 1 x 1 I I I I 
Benzo(a)anthr=~~n~ I. I x I I x I I I I I 

Chrysene 
IDibenzo(a,h)anthracene ] ! ! 1 x 1 ! ! ! I I I I I 
Dibenzofuran 
Diethyl Phthalate 
Di-n-butyl phthalate 
r-A--..=-- 1 

enam tz liepta 

Gamma-wloraane 
--_I-: 

7 
tchlor Epoxide 



TABLE 5-39 

COPCs AFTER STEPS 112 AND STEP 3A 
SITE 39 - ORGANICS PLANT/SITE 41 - SCRAP YARD 

INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

X = Selected/Retained as a COPC 
‘* Individual COPCs were not selected for groundwater in Step 3A 
GW = groundwater; SW = surface water; SED = sediment: SS = surface soil; AFC = aquatic foodchain; TFC = terre 



d 
c 



t 5i 
4 



39oPBlD 9/l/92 

NITRDCELLULDSE 
NITRDGUANIDINE 

:KEL 59.8 FIG/KG 
.VER 12.75 MG/KG 

NITRDCELLULDSE 17.35 =/KG 

4 IUYU4 - 

0 41DPO5 

MATTAWOMAN CREEK 

0 41DP07 
0 41DP08 

/’ j ,:> 
J’ ,/ i O%CA?J!CS PLANT , ,,,*,I NITRDCELLULDSE 44:::; g’tG;g 

HIJIL.C)ING ‘I 97 OCJ-r&Al L SILVER 

l 4ODPOl 
40DP04 33oP04 WI/92 

39oPEl3 9/l/92 

I NITRDCELLULDSE 

1 
td;Td;FLLULDSE 

2f& :?i; 
MERCURY 9.5 MG/KG 

i ?4.28 MC/KG 
57.5 MG/KG 

3655 MWKG 
I.l-DIMETHYLHYDRAZINE - 

I 

I ARSENIC 
MERCURY 
ZINC 

7.7 MbKii 
2.2 MG/KG 

1583 %/KG I 

l 41DP09 

I,l-DIMETHYLHYDRAZINE 61.8 Mii1Ki.i 
N-NITRDSDDIPHENYLAMINE 2305 UG/KG ‘\ 

LEGEND 
--L 

! 

39DP06 
‘L ; Q A /a3 \ , a ~Fl-llhAFhlT CAAAPI r 

J / - 
I). . . ,L CILVII,ILI . I ..,I >,.I# LL 

39DPO3 
MARSH TIDAL FLAT 

“\ i 

39DP06 

tW&;LLULDSE 2275 MG/KG 
6.86 MG/KG 

l.l-DIMETHYLHYDRAZINE 85.5 MG/KG 
Y :‘, --,, SOURCE: (B&R ENVIRONMENTAL, 1997c) 

HISTORICAL SEDIMFNT SAMPLFS AT SITF 39 
SITE 39141 - ORGANICS PI ANT/SCRAP YARD 

IHDIV-SNWC. INDIAN HEAD. MARYLAND 

FIGURF 5-z 
100 1 200 

SCALE IN FEET 

Brown & Root Environmental 
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41SW0l 04/10/93 
JEL-’ ‘-A&A--- 

\-..- 
YT:, \\/ 

,d I ‘l \ ‘\ DIRT / Y 
7161 Ilp.11 
115- --- - E; rlz- I GRASS SlGW03 09/92 

-I WOODED LOVERtiEAD PIPES 
LJ’ ’ 

41GW100408 04193 

WOODED 

ALUMINUM 

EELL1uM 

11yJJ y; 

448’85 UG/L 
ZINC 263 UG/L 

- JJ 
IUM 
SUM 

1790 UC/L I 
3.85 LIWL i 

COPPER 9.8J UG/L 
TRICHLDROETHENE 45 UG/L 
OIELDRIN 0.029JP lJG/L 

1 ~~ICHLORDETHENE I 

41GW010408 04193 

ALUMINUM 12683 UG/L 

Es?‘“” 
2.83 UG/L 
12.15 UG/L 

IRON 43905 UG/L 

SZER 
5J UG/L 

TRICHLOROETHENE 2:: K:: 

41GW01 09/92 

ZINC 
TRICHLDRDETHENE 
HEPTACHLDR EPOXIDE 

554 UG/L 
45 UG/L 

0.051 JP UG/L l 41DP07 

0 41DPO6 0 41DP08 

MATTAWOMAN CREEK 

41GW010 09192 

ZINC 666 UG/L 
TRICHLORDETHENE 5J UG/L 
HEPTACHLDR EPOXIDE 0.052JP UG/L 

4lGW020408 04/93 1 

LEGEND 

@ MONITORING WELL 

+ BORING LOCATION 

0 SURFACE SOIL/SEDIMENT SAMPLE 
I 

ZINC 261 UGIL 

glgR g”- ;E!r- I $jyNm 2190 UG/L I 
IRON 8100i: $2 

i44Q UGii 
ARSENIC 4.68 UG/L 

COPPER 135 UG/L IRON 126005. UG/L 

0 41DP09 

FIGURE 5-5 

0r 
SChLE IN FEET 

Brown & Root Environmental 

HISTORICAL GROUNDWATFR SAMPLES 
SITF 39/41 - ORGANICS PI ANT/SCRAP YARD 

JHDIV-NSWC. INDIAN HFAD. MARYLAND 
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‘1 8.58 

J 1 STORAGE 412 - 

A 

20 

10 

0 

10 

305 4 
El c- BATTERY 

-l 

I 41 I 
STORAGE 

TRANSFORMEI 
STORAGE 

/ 

--- 
R-2 

/- 
- SLAG AND 

COAL 

8.56 

CLAYEY SAND 
INTERLAYERED 
WITH CLAYEY 
SAND AND GRAVEL 
LENSES. 

----- __---- ____--_- - 

IJ 18.56 1 

TD=18.56 
TD=17 

TD=17 

I 

4.55 
SLAG & 

+--- --. , COAL 

I/ CLAYEY SAND INTERLAYERED . 

WITH CLAYEY SAND AND GRAVEL LENSES. 
. 

8.06 ‘- ---_ -cl 6.46 -- ---- -------- -~------------ FL ----- 
I 

TD=14 
GREEN-GRAY 
CLAY 

II 16.06 

/* 

‘. 

.! --7 BROWN 
/ SANDY’ 

-F CLAY 
\ 

\ 
I 16.48 

TD=l0.48 

TD=22 

NOTES. - FND 

1.) GROUND SURFACE ELEVATIONS 
AT THE SOIL BORING (SE) LOCATIONS 
ARE ESTIMATED WELL OR SOIL BORING 

IDENTIFICATION 

2.) fE;;lKXJ;iATER LEVELS MEASURED GROUND SURFACE ELEVATION 

TD=l6.06 

3.) ELEVATIONS IN FEET ABOVE MEAN GROUNDWATER ELEVATION 

SEA LEVEL 
LITHOLOGIC CONTACT (DASHED WHERE INFERRED) 

0 10 20 

VERTICAL SCALE IN FEET 

0 50 100 

HORIZONTAL SCALE IN FEET 

TOP OF MONITORED INTERVAL (FEET bgs) 5 

n 
ROTTOM OF MONITORED INTERVAL (FEET bgs) 

TOTAL DEPTH (FEET bgs) 

NO. 1 DATE I REVISIONS 1 BY 1 CHKD 1 APPD 1 REFERENCES 
I I 

CROSS-SECTION A-A’ 
SITE 39/41-DRGANICS PLANT/SCRAP YARD 

..- .__ __ -. . .- 
SWR 3-11-98 

APPRJ@D~,x !YF. 
IHDIV-NSWC, INDIAN HEAD. MAIWAND sms 

DRAWING NO. 
FIGURE 5-7 1 n REV. 

FDRN CADD ND. SDUTHBl.L%N - REV 0 - 00/D/97 I 



41 SBO1 41 M W03 

B 6’ 

20 - -20 ij 
> 
41 

STORAGE 412 ii 

d 2 
W 

zj 10 - -10 = 

< Y 

t;l 
I’ 

.’ 
,/ -\ s 

f 
SANDY CLAY -,-- 

/H 
W CM 

-. 25 
5. -> CLAYEY SAND 

/’ 

Y 0- 
___---___--- --T------U 

pi?ENQ’ 
-_ INTERLAYERED WITH 

3’ CLAYEY SAND AND 8.06 -0 z 

: 

SAND AND 
/ - - -, GRAVEY LENSES. d 

WELL OR SOIL RPLMW02 
BORING IDENTlFlCATlON 

GRAVEL / 
(. 8.54 

5 
7 , ____L-- ------ 

___----- __----- 

GROUND SURFACE ELEVATION 
f-’ ___----- _---- 

2 

____-_---- 

GREEN-GRAY 

Y 
GROUNDWATER ELEVATION 

CLAY -...- 

w -10- _ 18.06 --10 LITHOLOGIC CONTACT 
TD=18.06 (DASHED WHERE INFERRED) 

NBTES; TOP OF MONITORED 5 
1.) GROUND SURFACE ELEVATIONS 0 10 20 INTERVAL (FEET bgs) 

AT THE SOIL BORING (SE) LOCATIONS 
ARE ESTIMATED VERTICAL SCALE IN FEET BOTTOM OF MONITORED TD=27 2.) GROUNDWATER LEVELS MEASURED 

-20 - i -30-98 0 20 40 --20 17- INTERVAL (FEET bgs) 19 

3.) ELEVATIONS IN FEET ABOVE MEAN TOTAL DEPTH (FEET bgs) ~~-17 
SEA LEVEL HORIZONTAL SCALE IN FEET 

f 
FORM CADD Nil. 

CROSS-SECTION B-B: 

SITE 39/41-ORGANICS PLANT/SCRAP YARD 

SCALE 
IHOIV-NSWC, INDIAN HEAD, MARYLAND 

AS NOTED 
SWTH~AV.DVG - REV 0 - 02/07/97 

ACAD: K: /CADD/7129/7129gx04,dwg 04/16/9X Mt 



TRANSFORMER , 
STORAGE 

‘:\IjlSUNUIANHU\71ZV.~K ZY-WK-YU UNl= Sllt 39141 - PUENTlCJMt I KIG IAYUU I 

@.iGiiG& 

N 

8 Monitoring Wells 
Groundwater elevation (FT MSL) 
measured I-30-98 

/\/ Groundlevel Contours (FT MSL) 

+ Estimated Groundwater Flow 

Groundwater Potentiometric 
Contours (FT MSL) 

CONTRACT NO. 

POTENTIOMETRIC SURFACE CONTOUR 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYIAND 

AS i&ED 
DRAWING NO. 

FIGURE 59 “6 



5415800 
Ibpth - 0.0 - 0.5' 
S.m!.~olatils Organica Wglkgl 
1.2.4~TRICBLORDBBWZBX'B 4600 J 
2-nerannAPnTauBmB 41 J 
W?l%O IAl AuTwActw 64 J 
q wso (A) PYRWE 49 J 
BBu!mlB~FLuo9AnTBBm! 110 x7 
nwxo 03, 8, I I PERYLWE 59 J 
•I9l2-ETtmLnBXYL~PB?EALATE 1200 J 
cnRYww 210 J 
DI-~--BoTn 6wmALATE 55 J 
FL0-EEW 97 J 
mDEXD(l,2,3-co)PYREX6 SO J 
PwuA.bTaRwE 150 J 
*- 
P.aticidm/WBm tug/ 
ARocLoII-1260 
~~&osi~ra (us/kg, 
lrr-ULOW 
morganics (mg/kg) 
ALo3ulmn 

.u- 
‘4l 

1n0000 J 

29100 

3740 J 
0.94 IA 
21.0 L 
62.6 L 
10.7 J 
1030 I 
45.1 J 

CmALT 9.4 J 
COPPER 72.7 I 
Imu 53000 
LEAD 197 
3lAGWESIU3I 421 L 
nAmGA3iEw 236 L 

S4lSSVS 
Depth - 0.0 - 0.5 
Semisolatilm Organica (tag/kg) 
1,2.4-TRIcBLoROttYttUt so L 
2-"ETBXZNAPBTBALEWB 690 L 
AcEllADETwNE 560 L 
AcEuAPBTnntw 47 6 
AImiRAcwE 370 L 
BEUZO (A) AWl’BRACtME 2600 L 
wuzo (Al erREm 2000 L 
P.wzo Ied FLmwklTaey& 2900 L 

nimcuF3 0.29 
POTASSIUH 404 
SILVZR I.8 J 
WADItM 19.2 L 
ZI!iC 262 L 

S4lSSO6 (WP, 
Depth - v-0 - 0.5' 
Samivolatila Organica (w/kg) 
~,2,4-mrcnLowemzm3 2900 J 
2-nBTBYLgAPBTmLEu6 68 J 
BENZO(AlANTi?MWW 81 J 
Bwzo (A) PYWW 67 J 
BEUXO,B) FLOmAuTBWE 130 J 
BElK4O(G.B,I)PEnlT.E6E 71 J 
BfS(2-E~EnBEXn)PBT-A~B 430 J 
CWYSEW 170 J 
DI-3x-BUTYL P!aTEALATB 65 J 
FL00RAuTnEuL 110 J 
*WDx.N0,1,2,3-CD~DYREw 66 J 
PwuAuTwwE 190 J 
P- 160 J 
PesticidedPCBa bag/kg) 
ARDCLOR-1260 130000 ; 

s4l.sso9 
!hmttl - 0.0 - 0.5’ 

4llRol/4lsBO3 
rmpth - 0.0 - 2.0' 
Volntil~ organica tug/kg) 
CABBOX DISULFIDE 3 J 

6s;ai~olatlls organic4 (uq/ks) 
1.2.eTBIcmRDBEIIZm 280 J 5415502 

bpth - 0.0 - 0.5' 
Emmirolstil. Organica lug/kql 
wwAcwB 61 3 
BWZO IA) AUTWACENE 560 J 
BWPO IA) PYWW 520 J 
SEW0 IBI FLVORA!dTWW 1500 J 
swzo(o.a,r)Pwnew 690 J 
amXo(a)FLooRAwmElreE 280 J 
BIS(2-ETanE6XrL)PaT-TE 45 J 
CWYSLW 650 J 

96 J 
110 J 
I38 J 

120 J 

9 3 
us/ k9) 

42 J 
BWZO isi FLSoRIIlITnEUE 230 J 
BEllZO (G, q , I, PERYLWE 110 J 
eIs(i-ewYlwm)PeT-Te 2100 J 
CWYWW 320 J 
or-I-BlJTYL PBTnALATE 440 J 

LOO J 
160 J 
710 
230 J 
530 

wmo iG; 8, I) PWYLWE 1500 L 
B&Y** (33 FL~OPAUTBWE 2100 L 

L.2.4-TlUCtLOROitM6tHt - 
WTWACWE 
0WZO(AlWTERACWt 
WWO (A) PYREW 
BEUZO (Is, FLooRAuTww 
0F.“ZO(G,n,I,PwYI.EmE 
nwao (L, FL00nAnTTnElrE 
81912~ETRYLBBm) PET-FE 
CARBAZOLB 

57 J 
370 J 
260 J 
550 J 
230 J 

DIETBYL PBSRALATE 
PLL[1OZAUWEl& 
InDEso(l,2,3-CD)PXBBWB 
PWLIAuTEReu?, 
PYWW 
Pmstlsi&a/CBa (ug/kgt 
ARROCLOR-1261 

98 J 
170 J 
120 J 
220 J 
190 J 

16000 J 

BIS(2-ETBru4BXILlPBTBAL*TE 110 L 
CAUBAZOLE 130 L 
cERrswE 2900 L 
DIBElPtO~A,E)MTtRACtK4 850 L 
DIBEUXOPURW 570 L 
FLooRAnTnEuE 2900 L 

610 oIawro(a,8lAwwACwt 340 J 
DIwYzowRAN 50 J 
FLUDUAU*BEW 550 J 
IUDEW11.2.3-CD)PYREUE 680 J 
PWNMTHRF.UE 270 J 

1200 
53 J 
1300 
120 J 
92 J 

130 J 
43 J 
41 J 
380 J 
44 J 
93 J 
140 J 
560 J 
260 J 
240 J 
440 J 

FLoouEuE 310 L 
ILwJtm(1,2,3-cD~PYREnE 1600 L 
YAPnTaALwE 980 I 

PYWW 670 J Inorganic4 mq/kq) 
ALOXIUOH 3710 J CWYSERB 

or-II-BITITL PrraALATE 
~.aticidma/PCBs (uglkq) 
ABDCLDBR-1260 
Inorqanios (mg/kg) 

E 

cADl*m 
CItCIm4 

650 J 

mJ 
C17,LJ 

53.1 L 
0.63 J 
1730 R 

1.3 L 
<@Y-t 

-66.2 L 

PWUMTWWt 
PtREtiZ 
Pmtlcidmn/PCBs tug/kg1 
AROCLOR-1260 
Inorganica bq/kgl 
ALumuuI4 

1800 L 
6100 L 

13000 J 

5790 3 

DIBEUZOIA,8)AUTUBA’=EUE 
o1ewYL PwmALArE 
FLOOIWTWW 
IWWO(~.~,~-CD~PWWE 
Pa!3uAuTrJRmI?. 
PYREUE 

I 

4370 J 
0.46 L 
13.6 J 
2900 
33.9 J 
12.1 J 
86.6 L 

s41Pno 7 w; 
0.;2 L 

eezticidcslPCns hglkg) 
A~WCLOR-~~CO 11000 J 
Explooivma <ug/w 
~ITRM!!aLuLOSE 26900 
Inorganics (mg/kgl 
m GF- 4 115 .2 -L; I J 

CAD"Im4 1.7 J 
CALCIvlb 4420 
cwonIvn 10.6 J 
c00AI.T 4.3 J 
COPPER 18.7 L 
IRON 21200 
LEAD 32.2 
-s*OH 489 K 
MANGANESE 90.3 L 
b(&RClJRY 0.49 
PMAsSIOM 514 
S!?.LEWIlJ3l 1.1 J 
"AUADIW 16.5 L 

cm*mon 
COBALT 
COPPER 

11.0 J 
2.8 J 
10.6 I. 

CAlW*OM 13.4 J 
CALCIOU 1360 K 

CnRWIM 26.5 J 
COWLT 6.6 J 

0.33 
39700 

CAwIm4 8.0 J 
CALCIW 2770 
cw03wJ3l 26.7 J 
COBALT 5.9 J 
COPPER LOS L 
IROY 46300 

CYAUIDE 0.29 
IROU 10700 
LEAD 21.6 
HAGnB6IIm 431 F. 
MNW3AWSE 96.3 I 
MERCORY 0.27 
POTA66IDII 465 
VAUADIUH 16.9 L 
XIXC 36.3 I 

4.1 
19.5 
1670 
22.5 J 
552 

251 
726 II 
243 L COPPER 

IROU 
LEAD 
PIIGnBSIIm 
mmwess 

76.7 L 
32500 
265 
521 R 
136 L 

0.15 
600 
2.2 J 

LEAD 3540 
MAGUES IW 54s x 57.1 

0.28 
6.4 

-1m 23.9 L 
ZIllC 352 L 

3lAUGAUP.W 204 L 
3ltRcuRY 0.76 
POTAsSIm4 623 

MERCURY 
POTA.sSIm4 
SELBXIUH 
SILVER 
VAUMICM 

0.29 
431 
1.1 J 
1.6 J 
22.0 L 

SIC$XL 
POTLSSIW 341 
S!ZLWIflH 0.6 SELEBIIm 2.2 L 

VAUADIUM 30.1 L 
zmc 423 L 

7-- 

SILVEB 1.4 
VAtSAD 5.4 
BIW 24.5 ZIWC 270 L 

Patrolmum ~ydroca+bona tnq/kgl 
TOTAL PETROLEon nYDR-ous 16.2 

s415s01 
apth - 0.0 - 0.5’ 
~a~.~rolafil~ orqmlca (uq/kql 
1,2,4-TRICBLfflOBEBlEllB 
2-n6TBYL11198TnAL6m 
4-m*fm.PBLtlQ 
ACWAPFIWEW 
AU*WACtW 
WWO IA, ABTWACEW 
WNZO (A) PYWlt 
BW6O(B)P'LWORAWTBEUB 
~~ti*O~o,a,I)~ermer% 
asrXO(lc, PLOORUTaglR 
BIS (2-ElV6BnliEXtT.) PBTHALATE 
cwnwoLE 

140 J 
470 J 
200 J 
420 J 
940 J 
1700 J 
1600 3 
3400 J 
1400 J 
1100 J 
170 J 
240 J 
2600 J 
e4 J 
650 J 
590 J 
120 J 
2900 J 
340 J 
1400 J 
740 3 
1900 J 
3500 J 

12000 J 

33200 
261.4 

13BO0 J 
176 Ia 

P41SSO4 
aptI3 - 0.0 - 0.5' 
semivolrtilr organica (w/41 
L-WTSYLWPl3TBALt3lE 69 J 
hsrmRAcwt 62 J 
SEW0 IAl AUTWACEW 310 J 

PwuAnwRwE 
P- 
Paatisidm~IPCBs (us/W 
A~OCLOR-1260 

46 J 
270 J 
930 J 

330 J 

I I BEWO (II FLtlouAuTnEw 220 J 
BIS(~-ETBYLBEXYL)PBl'M.LATE 94 J 
CAREIAWLE 65 J 
CfmYSEW 530 J 
oIsw2om.a~Aul!EaeLEw 120 J 

130 J 

II 

IXDBWO(l,2,3-CD~PYRBXB 
UAPBTnAt.fZW 

920 J Pm 
6‘ J F.-z..,- 

- I -  

I 
IUDW 10(1,2,3-CD)PTREBlPs ii0 -J 

II 

==-- D..+,.-,* UA!?ElS ‘IutBBE 230 J 
PW3ll L3lwww 720 J 

I 
P- 660 J ;;;: 
Pmsticidms/PCtm @$/kg) II’ 

330 J 
1100 J 
370 J 
260 J 
780 J 
64 J 
190 J 
160 J 
600 J 
370 J 
63 J 
380 J 
550 J 

uWzo(G,B,I,PLRrL~ 
BtUZO (K:) 6T.LWRABTEtHt 
CnRYsEw 
DI-I-BOTYL PETERLATE 
*Iw”ZO (A, El AuwRActut 
DIBEUZOW 

24400 

3770 J 

0.56 J 
1730 I 
13.4 J 

.----a/-~ (ud4l 
AXO~LDII-1260 
s-=@osir*a luglkgl 

!XOCgLLULOW 

I AWCLOR-1260 21000 J 

II 

rRoGoAmIDIuE 

txplosivmm luq/kgl 
rnorgataca &g/4) 
ALD74Imm 

~ITMCELLULOW 31600 AWWIC 
.ITB.oGrmIDIn 115.4 *.1- 

I n~~ro(l.2.3-C~)P~E 
UAPwmALEBE 

ABDCLOR-1260 
Imrganiu (q/kg) 
ALOH*- 

090 J 

4240 J I 

COBALT 5.0 J 
COPPER 14.5 3 
Inw 23500 
LEAD 31.3 
-17Jn 570 It 

,3IwGAnEw 114 L 
,-= 0.63 

POTASSIIJ" 667 
S.tLWIDn 1.6 J 
VABAMW II.0 L 
BIUC 37.5 L 

148 L 
45.6 J 
137000 
66.2 J 
0.1 J 
169 L 
0.52 
39300 

2.6 J 
7410 
14.6 J 
4.6 J 
22.6 L 
34200 
77.9 
614 K 
137 L 
0.44 
693 
3.3 L 
21.5 L 

22.1 J 
3.6 J 
49.7 L 

457 
9460 
754 L I 0.27 

13300 
91.1 
4940 
172 I 
0.5 
503 
17.0 L 
343 L 

I 
80 0 w 160 Fe@ 

aEPARRIBITQMMW CHESAPEAKE DIVISION NW+L FcIumEs -- 

IHDIV-NSWC INDIAN HEAD INDIAN HEAD, MD 

SURFACE SOIL POSITIVE DETECTIONS 

SITE 39141 - ORGANlCS PLANT/SCRAP YARD 

PmGwM- 

ONE DAlE WPRC 

- 
SEALAREA wFoR-NwF~ REVISIONS 



N 

t 
L 

Voiatih Organics lug/kg) 
CARSOX DISULFIDE 
InorganIc. (mq/kg) 
ALDXIBTl4 
ARSZXIC 
BARIUM 
CN.CIUM 
CoPPLan 
IROB 
MGKRSIUW 
WGAUUSB 
PoTAssIun 
-1LM 
XIUC 

Depth - 10.0 - 14.0' 
Inorganica lmgglkgl 
UVUIH[RI 

415 
3.4 J 
10.0 
lS3 
5.4 
2410 
53.2 
3.1 
237 
5.8 
5.3 

1390 
27.1 
1040 
22.7 
14.2 
4020 
4.3 J 
076 
35.4 
7.2 
*o. 
7.9 
18.5 

2450 
60.2 
1.5 
1870 
5.0 
71.7 
16.6 
6510 
15.8 
1650 
59.5 
53.1 
1410 
14.6 
33.6 

465 
4.2 J 
11.1 
160 
2.6 
2820 
3.4 J 
66.7 
3.2 
257 
5.3 
2.6 

2240 
54.4 
11.50 
1.5.9 
19.0 
5200 
6.4 J 
1150 
44.9 
6.8 
1170 
a.0 

COPPER 
IRQB 
LEAD 
IRG.SBSI~ 
*IlrOAUESE 
WICKSL 
-*1llM 
'fMADIDl4 
XIMC 

1210 
11.2 J Dmpth - 5.0 - 7.0' 

lnorgmics lmglkgt 15.4 
1040 
3.2 J 

884 
17.0 J 
a11- 
3.0 
10300 
3.2 J 
79.8 
4.1 
654 
6.4 
5.1 

,..a 
5.4 
460 

Dmfh - 10.0 - 12.0' 

mpth - 10.0 - 14.0' 
Inorganlu @q/kg) 
nLmfImJH 
BARIDll 
BLRYLLIVIl 
CNCImI 

41SBOO 
D9ptIl - 5.0 - 7.0' 
Inorganica lmg/kg) 
Am9mml4 
E!ANloII 
CALCIDM 

Dope - 15.0 - 17.0. 
InorgaAca (mg,kg) 

Dqeh - 5.0 - 7.0' 
Inorganica (mglkg) 
kLoWIliQH 
BAnI 
BEFZLLICM 

7070 
24.6 
0.s2 

Alm4Tllm4 
BA9mJn 
BERYLLILW 
cALc1m4 

1490 J 
17.2 
340 
3.2 
18.9 
4.0 
2060 J 
2.3 
270 
152 J 
4.7 
263 
6.8 
18.6 

2740 
lS.5 
0.3 
1200 
8.6 
11.9 
12.7 
63300 
6.3 J 
15E 

cmomrm 
COBALT 

cnRomm4 15.7 
COBALT 4.2 
COPPER 10.5 
IROll 7670 
LBM 4.4 J 
9laGmSIrm 416 

~&riefde~/PCBs tug/kg) 
4.4’~mm 

0nDosvLFM II 
BEPTACELOR EPOXIDS 
~norqalanica (nglkg) 

0.86 
1.5 J 
2.9 

1960 
3.2 J 
36.8 
0.6 
1.2 
1430 
a.7 

COPPER 
IRVU 
LEaD 
IuG?nzs*ul¶ 
WGAUFSE 
UICKEG 

MNGal!lESE 
WICKEL 
POTASSfVH 

17.9 ; 
4.1 
903 9Iali~SC 

POTKSSID9l 
SILVER 

98.6 wTAssIm 

41Hw011415803 
Depth = 10.0 - 12.0' 
Inorganica Img/kg) 
IILLMIWJl4 

404 
4-e 
42.2 
11.4 

YAHADIM 
ZINC 

41m03/415807 (DIR) 
Depth - 5.0 - 9.0' 

Dapth = 10.0 - 12.0' 
Inorgmics (mg/kgl 
Am?unlm 
BIRIM 
CALCI[III 

COBALT 
IRO” 
LEM 
l¶F&NFSIO?l 
MANGANESE 
VmADIrm 
znrc 

D.pth - 15.0 - 17.0' 
Inorganic8 Img/kg) 
ALmcImm 
BARrIM 

VABIIDIVM 27.l 
ZIIC 23.8 
Patrolam Eydrocarbona (q/kg91 
TOTAL PETRoLEm aYDnochRBolts 17.2 

COBALT 32.1 
COPPER 8.4 
IROY S5600 
L.EM 29.7 J 
MGMSSIM 417 
lUnGANE3E 369 

41SBO6 IDVPI 
Depth - 5.0 - 9.0’ 
Inorganica (mg/kg) 
ALm1wJH 
BAnruM 

769 J 
7.2 
309 
5.9 
1900 J 
1.7 
170 
7.4 J 
4.3 
17.6 

Inorganica hug/kg) 
N.omnun 
P.RSEllIC 
BARIUM 

DmDth = 10.0 - 12.0' LRSCNIC 2.4 J 
BARIVY 9.0 
B~RrLLIun 0.37 
COBALT 6.3 

v&tii. organic8 bg/kg) 
ACFiTOUE 490 
CAPBVI4 DISULFIDE 6 J 
Inorganica (mg/kg) 
NJJM?JtVM 492 

1150 
13.2 
4.1 
1580 
6.9 S 
94.0 
5.6 
300 
4.7 
6.5 

CaLcIrm 
COPPER 

COPPEI 5.9 
IROU 2480 
LEAD 3.2 J 
WI\QIESICX 208 
n&uGAnESE 22.7 

POTWSIm4 
SIlvzR 
"An*DIm 
IInC 

Depth - 15.0 - 17.0' 
1nor3mkr Img/kgl 
ALMIlml 

IROU 
LEAD 
nAGnESIun 

CBROKIOM 2.9 
COBALT 3.8 

-G-SE 
PVTASSID" 
VAUADImd 
XIYC 

-1m 
ZIWC 

Depth - 15.0 - 17.0' 
Inorganica (rag/kg) 
XLDKIBDM 
BARIun 
BE.RYLl.IUM 
CBLCIGW 
CnRonIrJn 
COBALT 
COPPBIl 
IRon 
LEAD 
lmQnl.91ml 

5.1 
21.0 

3200 
70.7 
2.9 
2720 
3.7 
66.2 
62.9 
9470 
10.1 J 
2080 

COPPER 13.0 
IRVX IO1 
LW 2.6 J 
naGuESfrn 29.2 
POTasSIml 231 
VAMALUtlH 4.1 
ZIPC 7.7 

O*mth - 20.0 - 22.0' 

7150 J 
74.8 
1.0 

BArt1-m 84.1 
BERYLLIml 3.6 
CALCIUM 3480 
CBBOKILM 27.7 
COBAL 70.9 
COPPP.9 25.6 
InoX 79600 

Depth - 10.0 - 14.0' 
Inorganfes lmg/kg) 
ALDHIUD9l 
BARIDU 
CALCIUM 
CEMHIDH 

I&rgmlc. (rug/kg) 
ALOBIBIIII 
BARI[IW 
CALCIm4 
CO-T 
COPPER 
IROB 
LEAD 
nhGmSIml 
IUWGhmlSE 
MICKEL 

1660 
28.8 
525 
3.1 
6.0 

2130 
6.5 
26.5 v&tfi. organica tug/kg) 

NBTOllB 6.9 
11100 ; 
4.6 
1690 
85.1 J 
13.7 

5130 
93.9 
4.6 

6.6 
la000 
4.2 J 
214 
31.2 
391 

l4MGANESE 
L(ICREL 
PoTAssIm 
"MUDI:m 
IIBC 

04.2 
27.3 
1290 
22.2 
84.2 

l 

1680 
110 
22.2 COPPER 20;s 

IROt 35200 
LEN3 6.2 J 
-1un 2350 
9wnaliESE 116 J 
MICFLEL 
POTAPS ITS4 
SILVER 
SODIm 
VAH*DIUU 
ZIW 76.4 

lMO2,‘41SBO4 
kLeh - 5.D - 7.0' 

15802 
l pth = 5.0 - 7.0' 
olatil, Organica lug/kg1 
'%RBon DISLlLFIDE 2 J 
.mi*olatil. Orgmics lug/kg, 
-METSYLH*PSTRALEHE 38 J 
iew.0 (9.) PYREye 100 3 
~mSQ~B)FLWRlrvTEEvl 160 J 

!ARBR.ZOU 250 J 
II-n-BlTrYL PRTmI.ATE 3300 

‘olatil. Organica lug/kg) 
:*m DISLILFIDE 4 J 
idrol~til* organica lug/kg1 
LCBIILPETEYLKOU a2 J 
ieTBnAcEYE 90 J 
,E,GSO(n)~TFlRXl3lw 320 J 
~Enao (A) - 190 J 
ml%0 03) FLVOnANTBBIIE 560 
mu20 (RI FLVOnhNTBBUE 420 
ZAREAZOLE 46 J 

IIETBYL PETBALATE 12000 
‘BElmu*Bnmc3 140 J 

CSltYSE#B 520 
DIBRWiOpuIull 42 J 
FLWRMTBBUE 640 

4.4’~DDD 53 

1YDEbl0(1,2,3-CDlPYltEUE 120 J 
4,4.-DDE 160 

990 
RkP8TFIKLEUB 56 J 

4.4'-DDT 

350 J 
FUDRIP 15 
GAIIIIIL-CmORD- 1.4 

PsnEyE 520 
Paaticidaa/PCBa tug/kg) 

Inorgm.ics Imglkgl 
2800 

4,4'-DDT 7.5 
20 

ARSEHIC 328 J 
EYDRIll 
rnorgmniea lmg/kg) 

BAFXDU 
0.39 

ALlGlIBV9I 2030 
ARSLMTC 6.6 J 

CADHIUH 2.0 

14.7 
CmCIrm 760 

Emum 7.2 
CBlJXOll 209 

4.3 
COP.AL!l 6.2 

COPPER 4.0 
COPPEn 23.9 

6410 
IRon 13aoo 

*mm 
4.1 J 

'- 46.0 J 

117 
116 

-srm 
HWGhliESB 10.6 

@mm3auESE 27.8 J 

POTASSIIII 305 
IIBaCVRT 0.18 

s ILVKR 1.2 
UICKSL 5.2 
POT*SSIlJH 330 

-1lJH 7-O 
ZIXC 5.3 

IELEIIUt4 0.7 
1.E 

~.trol.tm Bydrocarbonm lmg/kgl 
SIImm 

11.1 
TOTN. PETROLE~ BTDROCARBOLIS 16.3 zmc 33.9 
Dapth - 10.0 - 12.0 P.trolwm @g/kg) Sydrocarbons 

Volrtila organic.9 lug/w 
TOT&L PETROLE9" BI~OCARBOXS 143 

CIRBOM DISDLPIDC 6 J Inorgurica lng/kgl Depth - 10.0 - 12.0. 

ALm4Imal 1020 
volatil. Organicn lug/kg) 

BAKIml 17.9 
ACETOIIE 1200 

CALCIUM 76.5 
Pasticidas/PCBa (ugr’kg) 

CBROl4IlJM 2.6 
4,4'-DDT 5.9 

COPPER a.4 
Inorgmies Img/kg> 

IRVE 1430 
2390 

3.1 J 
ARSEIPIC 2.0 J 
BARIIOI 24.5 

naGMEs1un 46.6 
l4WlGAllgSE 3.3 

BEMZLIUI4 0.31 
c!mloKIm 6.6 

“AlmDIvn 3.4 COBALT 3.7 
ZIUC 4.7 COPPtR 6.6 

Depth - 15.0 - 17.0' 
IROB 5670 

volatile Organica bglkgl 
I- 5.0 J 

CARaOB DISULFIDE 3 J 
265 

rnorganica Iraq/kg) 
lwGIIgSE 14.9 J 
POTSSIDM 303 

ALDMrm 2520 
23.3 

SILVER 1.3 
BAnIm4 
BERYLIJM 0.37 

vAmlxm9 11.1 

405 
IIlK 11.2 

CALCIDU 
EnROnIm 3.5 

Petralaum Bydrocarbona bq/kg) 

COPALT 10.4 
TOT&L PETROLEU” BTDR OcAnmws 12.5 

COPPBR 6.7 
IROP 3040 

Dqth 15.0 17.0' - - 

LEAD 3.6 J 
Inorganica W&kg) 
lLMIwl4 3190 

KAmmSILM 351 
IRIIGAtlEOL 57.5 

AESEliIC 1.3 J 
BARIun 39.5 

POTASSIIRI 354 BEWLLIDM 0.31 
SILVER 10.1 

12.6 
cALc1tm 706 

VAmnIun 
lo-.5 

CEROnIwn 6.6 
ZIXC A COBALT 5.7 

CoPPEn 6.6 
IRoN 6120 
LEAD 6.2 J 
l4?.GPESIVl4 651 
IUdlGAnESE 30.7 J 
POTASSIDM 493 
VAU*DIO?l 20.4 
ZIUC 29.1 
petrolatm nydroc~rbons lw4/4) 
TDTIL PETROLE‘M SYVROCASBVBS 17.7 

0 w 160 Fed 
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09A 403 

Flxmft-Wl 
4m-mw 

-PA f99a 04 404 

DES. [DRD.PERRY [CHK 405 
SlJswiTED By: TITLE 

Mrr - E.I.C. 

~ 401 408 
lxlls---- 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD AFmwEo DATE DESCRNJTION DATE APPRC 
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POTASSIUM 

S41PWO7 (DUP) 
Inorganics (mg/L) 

11.4 J BARIUM 
14 J LEAD 
2570 J MAGNESIUM 

MANGANESE e 
POTASSIUM 

72.4 J SODIUM 
363 K Filtered Inorganics (mg/L) 
14.1 J BARIUM 

TRANSFORMER 
STORAGE 

MAGNESIUM 
MANGANESE 
POTASSIUM 

BERYLLIUM 

Volatile Organics tug/L) 

CIS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
SemiVolatile organics (ug/L) 
BIS(2-ETHYLHEXYL)PHTHALATE 3 J 
Inorganics (mg/L) 

-..---.. - 
BERYLLIUM 

$ Monitoring Well 
n Sediment Sample 

MANGANESE 
POTASSIUM B SedimentlSurfaca Water Sample 

MAGNESIUM 
@ Surface Soil Sample 

Filtered Inorganics (mg/L) MANGANESE 0 Historical Subsurface Soil Sample 
POTASSIUM Historical Sediment Sample 

HIstorical Surface Water Sample 
BERYLLIUM 

Filtered Inorganics (mg/L) Historical Monitoring Well/Subsurface Soil 

MAGNESIUM 

Groundlevel Contours (FT MSL) 

GROUNDWATER POSITIVE DETECTIONS 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 



P:\GISUNDlANHD\7129APR l-MAY-96 DNP SITE 39141 - SW TAGS LAYOUT 

S39SD/SWOl 
Inorganics 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 

b.Kr/L) 
12.3 

34200 
300 K 

34200 

15.8 
3.1 

12400 

S39SDO5/SWO3 
Inorganics tug/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 

\ 

12.8 

34400 

326 K 
34300 
78.0 

2.5 
12400 
211000 J 

Semivolatile Organics fug/L) 
BIS(2-ETHYLHEXYL)PHTHALATE 1 J 
Inorganics (mg/L) 
ALUMINUM 410 
BARIUM 64.1 
CALCIUM 26900 
IRON 1060 K 
LEAD 5.2 L 
MAGNESIUM 27300 
MANGANESE 153 
NICKEL 2.4 
POTASSIUM 10400 
SiLVxR i.i 
SODIUM 172000 J 
ZINC 31.5 

Inorganics (mg/L) 
ALUMINUM 
BARIUM 
CALCIUM 
COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SUUIUM 

VANADIUM 
ZINC 

TRANSFORMER 
STORAGE 

I 

918 
64.8 
26600 

6.3 
1620 K 
5 L 
25500 
202 

4 

9360 
6 
155000 J 
2.5 
42.5 

I 
s39swo5 
Inorganics (ug/L) 
ALUMINUM 292. K 
BARIUM 76.8 

CALCIUM 33800 
IRON 976 K 
MAGNESIUM 33100 
MANGANESE 143 
NICKEL 3.0 
POTASSIUM 12200 
SODIUM 206000 J 
VANADIUM 1.3 
ZINC 90.4 
- I 

BARIUM 372 

CADMIUM 104 
CALCIUM 49100 
CHROMIUM 37.6 
COPPER 154 
IRON 16700 
LEAD 716 J 
MAGNESIUM 7790 
MANGANESE 225 
MERCURY 2.8 

NICKEL 40.2 
PoT?sSIuM l4400 

SILVER 8.1 
SODIUM 12700 
VANADIUM 14.9 
ZINC 1150 

, 

S39SDOE/SW06 
Volatile Organics tug/L) 
TRICHLOROETHENE 1 
Inorganics (ug/L) 
BARIUM 63.9 
CALCIUM 31100 

IRON 410 K 

MAGNESIUM 28500 
MANGANESE 67.2 

NICKEL 2.9 
POTASSIUM 11000 
SODIUM 181000 J 
ZINC 16.0 

/ 

0 Historical Subsurthe Soil 
0 Historical Sediment 
A Historical Surface Water 
@ Historical Monitoring Well/Subsurface Soil 

, ’ , * Site 41 Boundary 

/V Paving 

/v Groundlevel Contours (FT MSL) 

( Estimated Groundwater Flow 
Direction 

10. DATE REVSIONS BY CHKLI APPO REFERENCES I 
I I I I 



539SD03fSN02 
Semivolatilr Orgaaics (“g/kg, 
BIS(2-LTBYLBBXYL I PBTUUATE 4s J 
Puticidaa/PcBa lug/kg, 

~U.~~-BBC 0.7 J 
Esplosio~s lug/kg) 
BITR-uI,osn 23500 
AVS/Sim"ltm.ously Extractmd M.tals (mglk 
ZUXO VOI.$TILE SIILFIDB 1.04 
cADHIrm(sEllJ 0.41 J 
cDPPm,sm, 12.2 
m&D ISEN) 54.1 

90.9 

S39SDOI 
S~nivolatila Drgaalcs (ug,kg) 
B12.(2%2BlL-,PBTBllWlTB 410 J 
Sxploaivas (“g/kg, 
NITROCELLDLDSE 139000 
AVS/Shltrawxsly Bxtrasbd “mtalo (q/kg) 
WID W-ILE SULFIDE 2.54 

990 
3.6 r 
7.8 
0.61 
O.Bl x 
220 K 

(w/kg, 
034 ARSENIC 

BARIM 
BERTLLIDN 
CADNIUN 

539SD07/8105 
Volrtih Orgmic. (“g/kg, 
P-BDTAHDNE 390 
XC&TONE 2400 J 
CARBON DISULFIDE 23 J 
Scds;la”lS OrgaziLa ;“.j*gj 
BENZ0 (B, FI.uoRANTuENE 130 J 
autYSl3NE 160 J 
DI-N-BUTYL IUTnaLATE 620 J 
KUOIUPlTEENE 190 J 
N-YITRoSoDIPBBNYLaNIW 2000 J 
PFIEWLNTBRBUE 150 J 

0.69 L 
1.9 
7.6 
0.29 
12.3 J 
1.1 
6.7 
14200 
15.9 

CALCIUN 
CURDlUM Volatile Oxganica (uglkg, 

CARBON 01.slTJ.P1DB 10 J 
27.0 J 
17.8 
27.6 
20700 

COBALT 
COPPER 
InoU 

sontivo1ati:e organics (“g/kg, 
BENZ0 (B) PLUORMPPSENE 110 J 
BIS(Z-ETBW.BP,XX-I,)PBTB&L%TB 86 J 
CaRISENU 120 J 
DI-“-BUT* PBTBMATE 470 J 

COPPER 
IRON 
LE&D 
mGNEs1uN 

LB&D 87.9 
-s*ml 1900 J 
NANGANESE 121 
KERCrnT 0.1 
OICKFZ 39.8 
POTMSIUN 102 J 
SILVER 66.4 

1910 J 
NANGAME.% u3.i 
IIERclmY 0.05 S39SDo5/SNO3 

Volatila Orgenics lug/kg, 
CaParm DISDLFIDB 
exp1osivso (“g/kg, 
BITRDCELLULOSU 
nvs/sfmultanaously &exam 
*CID VOLATILE SULFIDE 
CDPPEa fSEl4) 

PYNBNE 
P~oticid~aIPCBs lug/kg) 
4,4'-DDD 
4.4’-DDE 

240 J 

7.7 J 
b J 

UICKZL 21.1 
POTASSInn 111 J 
SILVER 306 
VANADIUN 9.3 
a1llc 63.4 u 
Nl~acc,llanso”s Parametara Img/kgl 
PB 6.61 

PBENANTWGBE 77 J 
PYREUE 110 J 
IUplosives (uglkg, 
WITBCCSLIIIIOSB 159000 
AVS/Simultmmoumly Ertmct.d Mntala (trig/kg, 
ACID “OL=TILE SULFIDE 8.35 
coPPBRmll4l 6.7 
I.PaD(SmJ 25.4 
“ICKBL (SEW 2.5 
ZIUC ISIr! 101 

4 J 

27400 
:ad netale bg/kg) 

5.02 
3.0 
9.3 
2.1 
17.3 

3000 
1.6 
22.4 
0.17 
604 K 
5.9 J 
5.0 

VmADIrn 8.1 
ZIUC 151 R 
~iacalhnaous ~arametars lmg/kgJ 
PU L ‘I. _. _ 
PDTAL ORGanIC CARBog 1400 

~loaivea (uglkgl 
PITma?LLuI.OSE 1460000 
AVS/Sin"ltaneo"aly Extracted Hmtals lmglkg) 
WID VOUTIIE SULPIM 700 
LEAD (Sew, 60.5 

llDP03 
Volafilo Organica lug/kg, 
XE*ONE 
Pasticidms/PCBa lug/kg, 
4.4’-DDT 
Inorganic8 lmg/kg) 
ALDUIUDU 

S39SD02 
AVS/Simultantoualy Extracted Metals (mg/kg) 
ACID "OLM'ILE SDLFIDB 0.64 
COPPERlSUN, 2.2 
LBaDem4) 
NIEuEI. ISEW, 
ZIUC ISEhlJ 
InorgaPiea (mg/kg) 
ULMIUDH 
APSEMIC 

12.0 
1.7 F. 
16.8 

1310 
3.6 

BllRIM 35.4 
BERYLLIuN 0.44 
CADNIDN 0.21 
CALCIUN 
crmol4Im 
COBALT 
COPPER 
IFION 
LIZLD 
NAGNESIDM 
NUlGUTESE 
NERCURY 
UICKEL 
POTASSIUN 
STLvEl4 
-1uN 
ZIUC 

262 K 
a.9 J 
34.7 
4.9 
3860 
15.6 
148 J 
620 
0.02 
7.7 
195 J 
2.6 
8.7 
65.2 R 

lfiscallanaoua P,r,mmterr, Img/kgJ 
18 7.06 
TOTAL DRGANIC CARBON 1070 

LEAD ISEN, 
NICKEL (SEI(, 
ZINC (SEW 

12900 
8.8 J 
121 
1.1 
3040 
28.8 
20.7 
38.1 
27000 
43.3 J 
2470 
924 d 
17.8 
1660 
5.3 
337 
38.6 
171 

NICKELlSEN, 
Zinc IS&10 
Iaotgbnics (q/kg, 
PZLDMIllDM 
ARSENIC 
BARIUN 

BERYLLIUN 

9.9 
225 

19600 
16.6 
9a.9 
1.0 

240 J 
170 J 
180 J 
170 J 

Inorganica (mg/kgJ 
ALUUINDH 
aP.sENI:C 
BARIUN 
BERYLLIUN 
C?.LCIm4 
CBRONImr 
COBALT 

Inorganics &/kg, 
aLuN*wuN 1920 BEUBD (8, FLDDPASTSEBE 

SUNZO,U> PLOORMITBBNE 
PIS(2-BTBYLxBxYI)pBTBJuATB 

33DPOl 

S~VOletila Osgmiss lug/kg1 
ACCEIAPETUILEUE 33 J 
ANTElsmCEliz 27 J 
BEE20 IA) MTSBACEUE 82 J 
BBUEO (A) - 95 J 
BEIZO(BJ FLvoRamBm 54 J 
UENZO(G,B, I, PER’IL~S 62 J 
BEYSO (LJ FLDORAHTSBSE 76 J 
CBRYSEUE 98 J 
FLDDBAliTEB8B 110 J 
I~DB~0ll,2,3-CDJPYREUE 49 J 
P-ANT- 49 J 
PYW.UE 190 J 
Bxplosirea (up/kg) 
NITRocELLuI.osB 17300 2 
IiIm-IDINs 429 
Inorganica Iraq/kg) 
XLDMIUDM 381 
ASSENIC 0.87 
0AQ.IuN 6.5 
BER~LIUN 0.2 
CNmIDn 1.0 
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. . 6.0 OLSEN ROAD LANDFILL - SITE 42 

This section provides a site-specific summary of various aspects of the Olsen Road Landfill 

investigations. Section 6.1 provides a brief site description. 

6.1 SITE BACKGROUND 

6.1 .I Site Description 

The Olsen Road Landfill includes the 2-acre area containing the Assembly Building 1688 and the 

undeveloped land southwest of the building (Figure 6-l). The site slopes gently to the south in the area of 

Building 1688, with steeper grades to the southwest and west in the undeveloped portion of the site. 

Debris visible in the undeveloped portion of the site includes construction rubble (asphalt and concrete), 

unlabeled cans and drums, wooden pallets, and branches. According to a previous SI report (E/A&H, 

1992), early maps of the site indicate that the topography has changed over time, indicating the possibility 

of filling. 

Between 1982 and 1987 and prior to construction of Assembly Building 1 in 1992, the 2-acre iarea was 

used as an unauthorized disposal site for solid wastes. A limited site assessment completed by NEESA 

(NEESA, 1992) concluded that unauthorized disposal occurred at the site over a 5year period in the 

early and mid-1990s; however, the report also noted that there was no record of hazardolus waste 

disposal nor was such disposal recalled by facility personnel. 

Drainage swales border the western and southern edges of the site. A drainage pipe outfall (lW71) and 

swale border the eastern side of the former landfill. Runoff from these drainage swales is directed into a 

pond that is located at the southeastern corner of the site. Water in this pond can eventually drain into 

Mattawoman Creek. 

6.1.2 Historical Environmental Data 

A Phase I SI was performed by E/A&H during two sampling events in 1991 and 1992. Twenty-four soil 

borings were drilled for the SI, and two temporary and four permanent monitoring wells were installed in 

six of the soil borings. Seventy-seven soil samples were collected from the soil borings. Seven surface 

soils samples were collected in the area of the proposed mixing, assembly, and cure facility. Eight 

sediment samples and four surface water samples were collected from the drainage swales and ponds 

along the edge of the landfill. (The surface water samples were not considered when evaluating current 
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site conditions because approximately 5 years had passed since their collection). Groundwater samples 

were collected from the four permanent monitoring wells and the two temporary .monitoring wells installed 

in borings 42819 and 42B20. Groundwater grab samples were also collected from borings 4289, 42B11, 

and 42814. In addition, a geophysical survey, consisting of a magnetic study and ground-penetrating 

radar study, was performed. Table 6-1 provides a summary of the SI sampling and analysis, and . 

Figure 6-2 provides the location and analytical results of the surface soil/sediment samples that exceed 

the EPA Region Ill screening levels (EPA, 1996). Figure 6-3 provides the location and analytical results 

of the groundwater samples collected that exceed the EPA Region III tap water screening levels, and 

Figure 6-4 provides the location and analytical results of the soil boring and corresponding subsurface soil 

samples collected that exceed the EPA Region III screening levels. Bis(2-ethylhexyl) phthalate was 

detected in more than one soil sample at concentrations exceeding EPA Region III screening levels. 

Because concentrations of this same compound were detected by the analytical laboratory in sample 

blanks, however, the concentrations reported in Figure 6-2 and Figure 6-3 may not reflect actual site 

conditions. 

Removal actions to mitigate silver contamination were performed on two swales that drain from Site 5, the 

Grain Manufacture and X-Ray Building, into the swales located west and south of Site 42. From 

November 1992 to January 1993 and later in December 1994, soils and sediments from Swale 1 of Site 5, 

which drains into the southern drainage swale of Site 42, were excavated and removed to action levels of 

10 mg/kg of silver. Silver-contaminated soil from Swale 2 of Site 5, which drains into the western 

drainage swale of Site 42, was excavated and removed in December 1994 to the same action levels as 

Swale 1. An area adjacent to the northwestern part of Olsen Road Landfill and a portion of the western 

swale of Site 42 were included in the removal actions for Swale 7 of Site 5. 

6.2 REMEDIAL INVESTIGATION FIELD ACTIVITIES 

This section discusses the field activities performed at Site 42 during the RI conducted under CT0 245. 

These activities consisted of sampling of surface soil, groundwater, sediment, and surface water for fixed- 

base laboratory analysis. Figure 6-l shows the current conditions of the, site and sampled locations. The 

sampling locations were established in the project-specific RI work plan (B&R Environmental, 1997~). 

Table 6-2 provides a summary of the October 1997 sampling program. Sample log sheets are provided in 

Appendix A. 

6.2.1 Soil Investigation 

A total of three surface soil samples were collected at Site 42 for chemical analysis to further define the 

extent of soil contamination. The locations were established in the project-specific RI work plan (B&R 
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-., Environmental, 1997c). Samples S42SSO1, S42SSO2, and S42SSO3 were collected from a low-lying 

vegetated area in the southeastern portion of the site. The samples were analyzed for TCL VOCs, TCL 

SVOCs, and pesticides/PCBs. 

6.2.2 Groundwater Investigation 

Four existing monitoring wells (S42MW02, S42MW03, S42MW04, and S42MW06) and one newly 

installed well (S42MW07) were sampled to update and better define the nature and concentration of 

contamination present in the water-table aquifer. The samples were analyzed for TCL VOCs, TCL 

SVOCs, TAL metals, and cyanide. 

6.2.3 Surface Water and Sediment Investigation 

A total of four surface water samples were collected at the site to further characterize the extent of 

contamination. Sample S42SWOl was collected from the drainage ditch that runs southwestward along 

the northwestern side of Building 1688 and drains into a larger stream that runs southeastward in the 

southern portion of the site. Three samples (S42SWO2, S42SWO3, and S42SWO4) were collected from 

the stream that runs southeastward in the southern portion of the site. S42SWO2 was collected from a 

pool where the western drainage ditch empties into the stream. S42SWO3 sample was collected 

approximately 200 feet downstream from S42SWO2. Sample S42SWO4 was collected just upstream of 

the IW71, located in the southeastern portion of the site. The surface water samples were analyzed for 

TAL metals and cyanide. 

n.._ 

A total of six sediment samples were collected to further define the nature and extent of contamination. 

The samples were collected from the stream that runs southeastward in the southern portion of the site. 

Two of the sediment samples (S42SD03 and S39SD04) were collected upstream from the site. Two 

samples (S42SDOl and S42SD02) were collected within the site boundary. Sample S42SDOl was 

collected just upstream of the IW71, and sample S42SD02 was collected approximately 200 feet 

upstream of the IW71. Samples S42SD05 and S42SD06 were collected downstream of the site to 

characterize the extent of contamination. The sediment samples were analyzed for TAL metals, cyanide, 

total organic compounds (TOC), and AVSKEM. 

6.2.4 Summary of Environmental Investigation 

i_ .__ 

The RI field activities for the Site 42 - Olsen Road Landfill included the collection of five groundwater 

samples, three surface soil samples, sixsediment samples, and four surface water samples for fixed-base 

laboratory analyses. 
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6.3 SITE CHARACTERISTICS 

This section discusses the site-specific geology and hydrogeology at Site 42 - Olsen Road Landfill. 

6.3.1 Geology 

Subsurface-soil conditions at Site 42 were not investigated during this RI field effort. However, a well was 

installed during the RI field effort to replace an upgradient well abandoned as a result of the construction 

of Building 1688. Boring logs and well construction sheets are provided in Appendices C and D 

respectively. The SI provides a comprehensive discussion about the site geology, including cross- 

sections to illustrate the subsurface materials. SI Sections 3.3 and 3.4 (including figures), describing site 

geology, are provided in Appendix N. 

In general, the shallow subsurface materials encountered during the SI consisted of two units. Unit one, 

the upper unit, is a reddish to brown silty clay with some organic material and iron staining. Unit two, the 

lower unit, is a brown and gray poor to moderately sorted, medium- to fine-grained sand with minor 

amounts of silt and clay. Fill material was encountered during the SI in the southwestern portion of the 

site ranging from 5 feet to 15 feet thick at the ground surface (E/A&H, 1992). These units were also 

encountered during the RI field work at the location of well S42MW07. No fill material was encountered 

during the RI field effort. 

6.3.2 Hydrogeology 

Hydrogeologic conditions at the site have been interpreted from data obtained during the RI field activities. 

A synoptic water-level measurement was made on January 30, 1998 at all site wells. The groundwater 

elevations measured in the wells ranged from approximately 5.96 to 18.46 feet above msl. Physical 

features, such as the ground surface topography and the proximity to the stream were considered in 

making interpretations regarding the groundwater flow pattern. The groundwater elevations were used to 

generate a potentiometric surface shown on Figure 6-5 to illustrate the groundwater flow pattern. The 

groundwater is probably flowing toward and discharging into the stream located southwest of Building 

1866. The groundwater is primarily recharged by downward migration of precipitation through the 

unsaturated zone to the water table. The resulting depths to groundwater and groundwater elevations are 

presented on Table 6-3. 

Additional information regarding the hydrogeologic conditions at the site, such as physical features of the 

shallow aquifer, are discussed in the E/A&H report Section 3.5, provided in Appendix N. 
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6.4 NATURE AND EXTENT OF CONTAMINATION 

This section presents the results of the sampling and analysis of environmental samples collected at Site 

42 as described in Sections 2, 6.1, and 6.2. Table 6-l provided a summary of the sampling and analytical 

programs associated with historical sampling events as described in Section 6.1. Table 6-2 provided a 

summary of- the sampling and analytical program for environmental samples collected by B&R 

Environmental during the October 1997 investigation as described in Sections 2 and 6.2. Analytical 

results are summarized in Tables 6-4 through 6-10 and presented in detail in Appendix H. 

6.4.1 Surface and Subsurface Soil 

Surface soil samples were collected from Site 42 during historical investigations and during the October 

1997 RI. Subsurface soil samples were collected from Site 42 during the historical investigations only. 

Analytical results for any parameter detected at least once in surface soil samples collected during 

historical sampling events and during the October 1997 RI are presented in Tables 6-4 and 6-5, 

respectively. Table 6-6 presents analytical results for any parameter detected at least once in subsurface 

soil samples collected during historical sampling events. Table 6-l 1 provides a comparison of descriptive 

statistics (i.e., detection frequency, minimum and maximum detected concentrations, location of rnaximum 

concentration, and average of positive detections) for Site 42 surface and subsurface soil samples. 

Figure 6-6 depicts the locations and concentrations of positively detected parameters in Site 42 surface 

soil samples. Figures 6-7 and 6-8, respectively, depict the locations and concentrations of positively 

detected parameters in subsurface soil samples collected inside the area of Building 1688 and in the 

areas surrounding Building 1688. 

6.4.1 .I Surface Soil Characterization 

Volatile Organic Compounds 

As shown on Table 6-l 1, toluene was detected in two of 10 Site 42 surface soil samples at concentrations 

of 2 ug/kg (42SS14) and 3 pg/kg (42SS15). Both of these sampling points are locatecl on the 

southeastern side of Building 1688. No other VOCs were detected in any of the Site 42 surface soil 

samples. 
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Semi-Volatile Organic Compounds 

Nine SVOCs were detected in Site 42 surface soil samples. As shown on Table 6-I 1, the list of detected 

SVOCs is comprised of 1,4-dichlorobenzene, 4-methylphenol, bis(2-ethylhexyl) phthalate, and six PAHs. 

1,4-Dichlorobenzene (120 ug/kg) and 4-methylphenol (140 pg/kg) were detected.only in the surface soil 

sample collected from sampling point 42SSl5, located on the southeastern side of Building 1688. Bis(2- 

ethylhexyl) phthalate was detected in all five of the surface soil samples collected within or just outside 

Building 1688 at concentrations ranging from 3,700 pglkg to 8,900 uglkg. Phthalates, which are common 

plasticizers, are also common laboratory contaminants. Therefore, the results reported for this phthalate 

.may or may not be reflective of site conditions. Bis(2-ethylhexyl) phthalate was also detected in the site- 

specific background surface soil samples at a maximum concentration of 640 ug/kg. 

PAHs were not detected in any of the surface soil samples collected within or in the area surrounding 

Building 1688 during the historical sampling events. As depicted on Figure 6-6, from one to six PAHs 

were detected at relatively low concentrations in each of the three ‘surface soil samples and the field 

duplicate sample collected in the southeastern portion of Site 42 during the October 1997 RI. All six 

PAHs were detected in the surface soil sample collected from sampling point S42SSO2, located 

southwest of the drainage pipe outfall, at concentrations ranging from 42 ug/kg [benzo(a)anthracene and 

benzo(a)pyrene] to 76 ug/kg [benzo(b)fluoranthene]. Fluoranthene (51 ug/kg) and pyrene (76 pg/kg) were 

detected in the surface soil sample collected from sampling point S42SSO1, located northwest of the 

outfall. Benzo(b)fluoranthene (45 uglkg) and chrysene (55 pg/kg) were detected in the surface soil 

sample collected from sampling point S42SSO3, located east of the outfall; benzo(b)fluoranthene 

(50 us/kg) was detected in the field duplicate sample collected from this same location. 

PesticideslPCBs 

4,4’-DDT was detected at concentrations ranging from 4.9 pg/kg to 23 pg/kg in the five surface soil 

samples collected within or adjacent to Building 1688. The maximum concentration of 4,4’-DDT was 

detected in the surface soil sample collected from sampling point 42SS8, located adjacent to the 

southwestern side of the Building 1688. 4,4’-DDT was also detected in the basewide background surface 

soil samples at a maximum concentration of 9.4 us/kg; only the maximum detected concentration and the 

result reported for surface soil sample 42SS-9 (10 uglkg) exceeded this background concentration. No 

other pesticides or PCBs were detected in any of the Site 44 surface soil samples. 
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-..._ lnorganics 

Analyses for metals were not performed for any of the Site 42 surface soil samples. Measurements of pH 

for the Site 42 surface soil samples collected in the southeastern portion of Site 42 during the October 

1997 RI ranged from 5.13 to 5.37. 

Areas thought to be potentially contaminated with metals were along the drainage path to the !west and 

southwest of the site. Field observations during the planning for the field investigation indicatecl that the 

drainage path is subjected to varying water levels depending on the season and the occurrence of storm 

events. For that reason, surface samples collected along the drainage path were termed sediment 

samples. Those surface samples were analyzed for metals and are discussed in Section 6.4.4. 

6.4.1.2 Subsurface Soil Characterization 

Volatile Organic Compounds 

_ -.%, 

As shown on Table 6-11, eight VOCs were detected in Site 42 subsurface soil samples. Mlethylene 

chloride and acetone, both common laboratory contaminants, were detected in 30 and seven, 

respectively, of 77 subsurface soil samples at concentrations ranging from 2 pg/kg to 40 pg/kg (methylene 

chloride) and from 9 pg/kg to 211 pg/kg (acetone). Acetone was also detected in the basewide 

background subsurface soil samples at a maximum concentration of 1800 pg/kg. 

Ethylbenzene (684 pg/kg), toluene (20 pg/kg), and total xylenes (15,100 pg/kg) were detected in the 

subsurface soil sample collected from a depth interval of 9 to 11 feet from boring 42B16; these 

compounds are. components of fuels. Chlorobenzene (49 pglkg) was also detected in the sample 

collected from the 9- to 1 l-foot depth interval from boring 42B16, and total xylenes was detected at a 

concentration of 29 pg/kg in the sample collected from a depth interval of 16 to 18 feet from this boring. 

With the exception of toluene, which was detected at relatively low concentrations (7 pg/kg and 5 pg/kg, 

respectively) in the samples collected at depth intervals of 24 to 26 feet from borings 4286 and 42B24 

and, as previously described, in two Site 42 surface soil samples, these compounds were not detected in 

any other Site 42 soil samples. This suggests a very localized spill or release, possibly of fuel, in the 

subsurface soils near boring 42B16, which is located southwest of Building 1688, near the perimeter of 

the debris in the undeveloped portion of the site. 

.,._, 
TCE was detected in 15 of 77 Site 42 subsurface soil samples. However, these detections were 

associated with only six of the soil borings (42B11, 42B13, 42817, 42B18, 42819, and 42B24), all located 
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in an area southwest of the southeastern corner of Building 1688. Concentrations of TCE ranged from 

1 ug/kg to 180 ug/kg. As shown on Figure 6-8, concentrations of TCE increased with depth for each 

boring except boring 42B24, for which concentrations decreased from 93 ug/kg at a depth interval of 4 to 

5 feet to 1 uglkg at a depth interval of 24 to 26 feet. The maximum concentration of TCE was detected at 

a depth interval of 19 to 21 feet in the subsurface soil sample collected from boring 42B19. TCE is a 

common solvent. The source of the TCE contamination ‘is likely to be a release from an unknown material 

placed in the landfill. 1,2-Dichloroethene, a degradation product of TCE, was also detected in three of 

these samples (collected from borings 42B19 and 42B24) at concentrations ranging from 11 pg/kg to 57 

iah. 

Semi-Volatile Organic Compounds 

Nineteen SVOCs were detected in Site 42 subsurface soil samples. However, as shown on Table 6-l 1, 

all but four SVOCs were detected in only one or two of the 77 samples, and only bis(2-ethylhexyl) 

phthalate and di-n-butyl phthalate, both common laboratory contaminants, were detected in more than 

four samples. However, concentrations of bis(2-ethylhexyl) phthalate in all subsurface soil samples 

collected from borings 42B17,42B18,42Bl9,42B20,42B21,42B22, and 42B23 and from the subsurface 

soil sample collected from a depth interval of 24 to 26 feet from boring 4286 ranged from 1,700 ug/kg to 

28,000 ug/kg. Results for bis(2-ethylhexyl) phthalate at these concentration levels suggest that, although 

bis(2-ethylhexyl) phthalate is a common laboratory contaminant, it may be present at significant 

concentrations (i.e., concentrations exceeding background) in the subsurface soils at Site 42. Di-n-butyl 

phthalate was also detected in 32 of 77 Site 42 subsurface soil samples at concentrations ranging from 

47 ug/kg to 379 pg/kg, and di-n-octyl phthalate was detected in two Site 42 subsurface soil samples at 

concentrations of 47 ug/kg and 199 pg/kg. Phthalates are common plasticizers. 

,As presented on Table 6-6 and depicted on Figure 6-8, the remaining SVOC detections were reported for 

the subsurface soil samples collected from the following borings at the depth intervals shown in 

parentheses: 42B12 (24 to 26 feet), 42813 (4 to 6 feet), 42814 (14 to 16 feet), and 42B16 (9 to 11 feet). 

All of these borings are located southwest of Building 1688, within or near the area of debris. Bis(2- 

ethylhexyl) phthalate (476 pg/kg), di-n-butyl phthalate (916 pg/kg), and 10 PAHs (ranging in concentration 

from 290 pg/kg to 1,390 ug/kg) were detected in the subsurface soil sample collected from the 9- to 1 l- 

foot depth interval of boring 42B13. Dibenzofuran (1220 pglkg) and six PAHs (ranging in concentration 

from 309 pglkg to 1,480 ug/kg) were detected in the subsurface soil sample collected from the 14- to 16- 

foot depth interval of boring 42Bl4. Five PAHs, at concentrations ranging from 224 pg/kg to 755 ug/kg, 

were detected in the subsurface soil sample collected from a depth interval of 4 to 6 feet from boring 
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42813. Only benzo(a)pyrene (279 us/kg) was detected in the subsurface soil sample from boriing 42812 

(24 to 26 feet). The sources of these SVOCs are likely to be materials placed in the landfill. 

PesticideslPCBs 

As shown on Table 6-l 1, 14 pesticides were detected in Site 42 subsurface soil samples. Endosulfan 

sulfate was detected in 22 of 77 samples at concentrations ranging from 6 pg/kg to 24 ug/kg. 4,4’-DDT 

was detected in 14 of 77 samples at concentrations ranging from 4 pg/kg to 22 ug/kg. Methoxychlor was 

detected in subsurface soil samples collected from borings 42814 (14 to 16 feet) and 42B22 (24 to 

26 feet) at concentrations of 35 pg/kg and 23 ug/kg, respectively. The remaining pesticides (4,4’-DDD, 

4,4’-DDE, alpha-chlordane, dieldrin, endosulfan II, endrin, gamma-chlordane, heptachlor epoxide, beta- 

BHC, delta-BHC, and gamma-BHC) were each detected in from one to five of 77 subsurface soil samples 

at concentrations ranging from 2 uglkg to 10 pg/kg. All reported results for 4,4’-DDT and 4,4’-DDE 

exceeded the basewide background UTLs,,, for these compounds (3.05 ug/kg and 2.9 ug/kg, 

respectively). 

Pesticides were detected in subsurface soil samples at various depth intervals from borings located 

throughout Site 42. However, the greatest total number of pesticides and the maximum concentrations of 

eight of the 14 detected pesticides were associated with subsurface soil samples collected from boring 

42814, located within the area of debris in the undeveloped portion of Site 42; from four to five pesticides 

were detected in each of the subsurface soil samples collected from this boring. Five pesticides were 

also detected in the subsurface soil sample collected from a depth interval of 9 to 11 feet from boring 

42B16, located along the perimeter of the area of debris. PCBs were not detected in any of the Site 42 

subsurface soil samples. 

lnorganics 

Nineteen metals and cyanide were detected in the subsurface soil samples collected from Site 42. 

Several metals were detected in Site 42 subsurface soil samples at maximum concentrations exceeding 

UTLsBsX calculated for the basewide background soil dataset: 

Soils (mgh ’ 

Aluminum 48000 34406 7000 - >1001 

Barium 307 191 10-1500 150- 

Cadmium 2 0.39 NA ~0.01 .- 5.6 

Metals Maximum Concentration UTL95% BACKGROUND 

OWW OWkg) United States 
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Metals 

Calcium 

Cyanide 
Lead 
Nickel 
Silver 
Zinc 

Maximum Concentration U&WA BACKGROUND 

OWW (w&d 

1860 196 

0.5 Not detected 
376 37.5 
32 22.1 
19 0.63 

379 79.5 

Eastern”) 
United States 
Soils (mglkg) 

100 - 280000 

NA 
<IO-300 
<5 - 700 

NA 
4 - 2900 

Maryland”) 
Soils (mglkg) 

NA 

NA 

IO-50 
ND-30 

NA 
8-113 

Note: 

1 Shacklette and Boerngen, 1984 

2 Dragun, 1991 

NA Not available 

ND Not detected 

Cyanide was detected in two Site 42 subsurface soil samples at a concentration of 0.5 mg/kg. However, 

cyanide was not detected in the background dataset for Indian Head. Data were not available in the 

literature for cyanide or for silver for soils of the eastern United States or for state of Maryland soils. 

However, of the remaining metals detected in Site 42 subsurface soil samples at concentrations 

exceeding background, the reported concentrations of all metals except lead, nickel, and zinc were within 

the available concentration ranges reported in the literature for soils of the eastern United States and/or 

the state of Maryland. Maximum concentrations of nickel and zinc were ‘within the respective 

concentration ranges reported for soils of the eastern United States, but exceeded the concentration 

ranges reported for the state of Maryland. 

The maximum concentrations of all metals exceeding basewide background concentrations were detected 

in subsurface soil samples collected from borings 42814, 42B15, and 42B16. As shown on Figure 6-8, 

these three borings are located within or along the perimeter of the arei of debris in the undeveloped 

portion of Site 42. 

6.4.2 Groundwater 

Unfiltered and filtered groundwater samples were collected from five monitoring wells at Site 42 during the 

October 1997 investigation. Analytical results for any parameter detected at least once in the 

groundwater samples are presented in Table 6-7 and depicted in Figure 6-9. Descriptive statistics (i.e., 

detection frequency, minimum and maximum detected concentrations, location of maximum 

concentration, average of positive detections, and range of no.n-detections) are summarized in Tables 6- 

15 and 6-16, the COPC selection tables for Site 42 unfiltered and filtered groundwater samples, 

respectively. 
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Volatile Organic Compounds 

As shown on Table 6-15, 10 VOCs were detected in the Site 42 groundwater samples. Seven chlorinated 

hydrocarbons were detected in the groundwater and field duplicate samples collected from well 

S42MW04, located southwest of the southeastern corner of Building 1688 and northeast of thle area of 

debris in the undeveloped portion of the site. TCE and two of its degradation products, cis-1,2- 

dichloroethene and vinyl chloride, were detected at maximum concentrations of 5,210 us/L, 122 pg/L, and 

9 pg/L, respectively, in the groundwater and field duplicate samples collected from this well. 

Concentrations of the remaining four chlorinated hydrocarbons detected in the groundwater samples from 

this well ranged from 1 pg/L to 2 ug/L. As shown on Figure 6-3, ICE was detected at a concentration of 

6300 ug/L in the historical groundwater sample collected from this well, and, as discussed in Section 

6.4.1.2, TCE was detected in the subsurface soil samples collected from the six borings located near this 

well at concentrations ranging from 1 pg/kg to 180 pg/kg. As previously noted, the source of the TCE 

contamination is likely to be a release from an unknown material placed in the landfill. 

.., 

Three chlorinated hydrocarbons (1 ,l-dichloroethane, TCE , and I,1 ,I-trichloroethane) were detected at 

concentrations ranging from 3 ug/L to 7 ug/L in the groundwater sample collected from well S42MW07, 

located southwest of Building 1688 and west of the northwestern drainage swale. Chlorobenzene and 

cis-1,2-dichloroethene were each detected at a concentration of 1 ug/L in the groundwater sample 

collected from well S42MW02, located southwest of well S42MW07. 

None of the VOCs detected in Site 42 groundwater samples were detected in the basewide background 

groundwater samples. 

Semi-Volatile Organic Compounds 

Four SVOCs were detected at relatively low concentrations (i.e., less than 25 us/L) in Site 42 groundwater 

samples. As shown on Table 6-15, each SVOC was detected in only one sample. 2,6-Dinitrotoluene 

(1 pg/L) was detected in the groundwater sample collected from well S42MW03, phenol (5 ug/L) and di-n- 

butyl phthalate (21 ug/L) were detected in the groundwater sample collected from well S42MW02, and 

bis(2-ethylhexyl) phthalate (2 pg/L) was detected in the groundwater sample collected from well 

S42MW07. Although it was not determined during data validation that the reported results for the two 

phthalates were due to field or laboratory blank contamination, it should be noted that phthallates are 

common field and laboratory contaminants. Both of these phthalates were also detected in the basewide 

/’ background samples at a concentration of 1 pg/L. 
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PesticidesIPCBs 

Analysis for pesticides/PCBs was not performed for any of the groundwater samples collected from Site 

42 during the October 1997 RI. As shown on Figure 6-3, neither pesticides nor PCBs were detected at 

concentrations exceeding screening criteria during the historical groundwater sampling. 

lnorganics 

Nineteen metals were detected in Site 42 unfiltered groundwater samples. As shown on Table 6-15, all 

but four of these metals (aluminum, calcium, manganese, and potassium) were detected at maximum 

concentrations exceeding the UTLsOBW reported for the background dataset. The maximum concentrations 

of all metals except manganese were detected in the unfiltered groundwater sample collected from well 

S42MW07; beryllium, cadmium, chromium, copper, lead, mercury, and vanadium were detected in the 

unfiltered groundwater sample from well S42MW07 only. The concentrations of most metals reported for 

this sample exceeded background concentrations by from 10 to 50 times. The turbidity measurement 

reported for the sample collected from this well (999 NTU) suggests that the metals concentrations may 

be due, in part, to the suspended solids content of the sample. Although the concentrations of most 

metals reported for the filtered groundwater sample collected from well S42MW07 were from five to 15 

times less than the concentrations reported for the unfiltered sample, concentrations of several metals in 

the filtered sample (aluminum, arsenic, barium, berytlium, chromium, cobalt, copper, lead, nickel, 

vanadium, and zinc) were still from approximately two to 60 times greater than basewide background 

concentrations. As shown on Figure 6-5, well S42MW07 is upgradient of the other Site 42 wells and 

crossgradient from Building 1688. Therefore, the detected concentrations of metals in this well may be 

associated with a source upgradient of Site 42. 

Regarding reported results for groundwater samples collected from the other four Site 42 wells, 

concentrations of barium in the unfiltered field duplicate groundwater sample collected from well 

S42MW03, manganese in filtered groundwater samples cotlected from well S42MW03, and barium and 

zinc in all Site 42 filtered groundwater samples exceeded basewide background concentrations. In 

addition, arsenic, which was not detected in the basewide background samples, was detected in unfiltered 

groundwater samples from wells S42MW02 and S42MW03 and in filtered groundwater samples from 

wells S42MW02, S42MW03, and S42MW06. 
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6.4.3 Surface Water 

As discussed in Section 6.2.3, surface water samples were collected from four Site 42 sampling locations 

during the October 1997 RI. These samples were analyzed for TAL metals and cyanide only. Analytical 

results for any parameter detected at least once in these surface water samples are.presentecl in Table 

6-8 and depicted in Figure 6-10. Descriptive statistics for these samples are summarized in Table 6-17, 

the COPC selection table for Site 42 surface water samples. 

Fifteen metals were detected in the Site 42 surface water samples. As shown in on Table 6-17, lmaximum 

concentrations of eight of the 15 metals, and the only positive result for mercury, were detected in the 

surface water sample collected from sampling point S42SWOl. This sampling point was located 

southwest of well S42MW07 in the drainage ditch that runs southwestward along the northwestern side of 

Building 1688. As discussed in Section 6.4.2 regarding the metals detected in the groundwater sample 

from well S42MW07, the detected concentrations of metals in this well may be associated with a source 

upstream of Site 42. 

6.4.4 Sediments 

Ten sediment samples were collected from the drainage swales that run through Site 42. As shown on 

Figure 6-l 1, sediments samples were collected upstream of, within, and downstream of Site 42. 

Analytical results for any parameter detected at least once in the Site 42 sediment samples are presented 

in Table 6-9 (historical data) and Table 6-10 (October 1997 data) and are depicted in Figure 6-l 1. 

Descriptive statistics are summarized in Table 6-18, the COPC selection table for Site 42 sediment 

samples. 

Volatile Organic Compounds 

Only the four historical Site 42 sediment samples were analyzed for VOCs. Acetone and 2-butanone, 

were detected in from one to three of the four historical sediment samples at concentrations ran!ging from 

35 pg/kg to 194 pg/kg (acetone) and 32 vglkg (2-butanone). However, these compounds are common 

laboratory contaminants. 

Semi-Volatile Organic Compounds 

Only the four historical Site 42 sediment samples were analyzed for SVOCs. Bis(2-ethylhexyl)phthalate 

and di-n-butyl phthalate, both common laboratory contaminants, were the only SVOCs detected in Site 42 

sediment samples. Di-n-butyl phthalate was detected in one of the four samples analyzed for SVOCs at a 
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concentration of 250 ug/kg. Bis(2-ethylhexyl) phthalate was detected in the sediment sample collected 

from location 42SS12 and the sediment and field duplicate samples collected from location 42SS13 at 

concentrations of 4,100 pg/kg, 5,700 pg/kg, and 2,400 pg/kg, respectively. Results for bis(2-ethylhexyl) 

phthalate at these concentrations suggest that, it may be present at significant concentrations (i.e., 

concentrations exceeding background) in the sediments at these two locations. Both of these sampling 

points are located in the drainage swale that flows southeastward along the base of the landfill. 

Phthalates are common plasticizers that may be present in the materials placed in the landfill. 

Only the four historical Site 42 sediment samples were analyzed for pesticides/PCBs. As shown on Table 

6-18, three pesticides (4,4’-DDE, 4,4’-DDT and endosulfan I) were sporadically detected in the Site 42 

sediment samples. As shown on Table 6-9, one or two pesticides were detected in sediment samples 

collected from locations 42SS6 and 42SS13. Pesticides were not detected in sediment samples collected 

from locations 42SS2, 42SS5, and 42SS12 or in the field duplicate sample collected from location 

42SS13. As depicted on Figure 6-l 1, no particular pattern of pesticide concentrations was apparent from 

upstream to downstream sampling locations. Maximum concentrations of 4,4’-DDT exceeded basewide 

background concentrations for freshwater sediments. Maximum concentrations 4,4’-DDE and 4,4’-DDT 

exceeded basewide background concentrations for surface soils and/or subsurface soils. PCBs were not 

detected in any of the Site 42 sediment samples. 

lnorganics 

Twenty-one metals were detected in the 14 Site 42 sediment samples analyzed for this analytical fraction. 

The basewide background levels established based on freshwater sediment samples may not be 

completely applicable to the Site 42 sediment samples because the background study did not include 

background sampling locations from Mattawoman or Chicamuxen Creek or surface water bodies 

influenced by these waterways. Therefore, detected concentrations of metals in the Site 42 sediment 

samples were compared to basewide background soils concentrations in addition to background 

freshwater sediment concentrations: 

Metal 

Aluminum 
Arsenic 

Barium 

Beryllium 

Maximum 
Concentration 

MWW 
18400 

7.6 

181 

0.94 

Site-Specific 
Sediment”) Site-Specific Soil’*) 

Background Background 
Concentration (mglkg) Concentration (mglkg) 

52362 18329/34406 
63 4.25124.4 
577 144/I 91 
10.9 0.912.46, 
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Concentration 
Site-Specific Soil(*) 

Note: 

1 Site-specific background freshwater sediment daB (B&R Environmental, 1997a). 

2 Site-specific background surface/subsurface soil data (B&R Environmental, 1997a). 

ND Not detected. 
NA Not analyzed. 

With the exceptions of cadmium, silver, and sodium, all reported concentrations of metals were less than 

the respective UTLsBS% calculated for the basewide background freshwater sediment dataset. IMaximum 

concentrations of cadmium, calcium, copper, nickel, silver, and zinc exceeded basewide background soils 

concentrations. The maximum concentrations of 12 of the 22 detected metals were reported for the 

sediment sample collected from sampling point S42SDOl/SW04, located just upstream of the drainage 

pipe outfall NV71 at the southeastern corner of Site 41. 

Silver was detected at concentrations exceeding freshwater and soil background concentrations in all 10 

Site 42 sediment samples. Concentrations of silver ranged from 1 mg/kg to 99 mg/kg. 

Positive results for TOC were reported for all six of the Site 42 sediment samples analyzed for this 

parameter. Concentrations of TOC ranged from 1,720 mg/kg to 33,700 mg/kg. The maximum detected 

concentration of TOC is less than the freshwater sediment background concentration, but exceeds the 
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background concentrations calculated for surface and subsurface soils. Six Site 42 sediment samples 

were also analyzed for AVSISEM. AVS/SEM results will be discussed in Section 6.7, the baseline 

ecological risk assessment for Site 42. 

6.5 CONTAMINANT FATE AND TRANSPORT 

VOCs, SVOCs, and pesticides were detected infrequently in surface and subsurface soil at the Olsen 

Road Landfill. lnorganics were not analyzed for in surface soil but were detected frequently in subsurface 

soil samples at concentrations exceeding site-specific background values. With the exception of 

methylene chloride, trichloroethene, bis(2-ethylhexyl)phthalate, di-n-butyl phthalate, 4,4’-DDT, and 

endosulfan sulfate, organics were detected in less than five percent of the soil samples. Generally 

chemical concentrations in subsurface soil samples were higher than those in surface soil samples and 

suggests that “hot spots” of contamination may exist with the landfill area. VOCs (trichloroethene) and 

SVOCs were detected in unfiltered groundwater samples. However, the pattern of contamination noted 

suggests that “hot spots” of contamination may exist with the landfill and that upgradient sources may be 

affecting groundwater quality. Volatile organic chemicals are typically considered to be fairly soluble and 

have a low capacity for retention by soil organic carbon, and therefore are the organic compounds most 

frequently detected in groundwater. VOCs, SVOCs, pesticides, and inorganics were also detected in 

sediment samples. The pattern of contamination suggests that source areas other than Site 42 may be 

contributing inorganic contamination (e.g., silver) to the study area. 

6.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the site-specific risk assessment for the identified exposure scenarios for Site 42 - 

Olsen Road Landfill. The risk assessment methodology was described in Section 2.5, and detailed 

calculations are presented in Appendix K. 

6.6.1 Selection of Chemicals of Potential Concern 

Chemicals of potential concern for this site were selected for surface soil, subsurface soil, groundwater, 

surface water, and sediment using the risk-based COPC screening levels described in Section 2.5.1. The 

maximum detected chemical concentrations in surface soil and sediment were compared to screening 

levels based on EPA Region III residential and industrial RBCs. Additionally, maximum concentrations in 

surface soil were compared to generic EPA SSLs for transfers from soil to air to justify the 

inclusion/exclusion of the inhalation pathway. Maximum detected concentrations in soil were also 

compared to generic EPA SSLs for migration to groundwater to provide a cursory evaluation of the 

potential transport of chemicals from soil to groundwater. Surface soil is defined as all soil from the 
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_c surface to a depth of a half a foot. Surface/subsurface soil is defined as all soil from the surface to the 

depth of the water table (approximately 12 feet bgs). Maximum concentrations of chemicals in 

groundwater were compared to screening levels based on EPA Region Ill RBCs for tap water ingestion 

and EPA MCLs. The soil, sediment, and groundwater databases were also statistically compared to the 

respective background databases. A1thoug.h the current and expected future site use is nonresidential, 

residential use of the site is being evaluated for purposes of estimating the potential human health risk 

that may exist under’ a residential land use scenario. Consequently, compounds detected at 

concentrations exceeding screening levels based on residential RBCs will be retained as COPCs. 

A discussion of the chemicals identified as COPCs and the rationale for COPC selection are provided in 

the following subsections. 

Surface Soil 

,_^ _--.. 

One VOC, nine SVOCs, and one pesticide/PCB were detected in 10 surface soil samples collected at the 

Olsen Road Landfill. A comparison of the maximum detected surface soil concentrations to screening 

levels based on EPA Region Ill RBCs and EPA SSLs for soil to air is presented in Table 6-12. Maximum 

detected concentrations of all chemicals were less than the respective screening levels basecl on EPA 

Region III RBCs for residential and industrial exposures. Therefore, no chemicals will be retained as 

COPCs is surface soil at the Olsen Road Landfill. Concentrations of all chemicals detected in surface soil 

samples were less than the EPA SSLs for soil to air. 

Surface/Subsurface Soil 

Eight VOCs, 16 SVOCs, 13 pesticides/PCBs, and 20 metals were detected in surface/subsuirface soil 

samples collected at the Olsen Road Landfill. A comparison of the maximum detected surface/subsurface 

soil concentrations to screening levels based on EPA Region III RBCs ‘and EPA SSLs for soil to air is 

presented in Table 6-13. All detected concentrations were less than the screening levels based on EPA 

Region III RBCs for industrial exposures with the exception of arsenic and iron. Maximum detected 

concentrations of benzo(a)pyrene, aluminum, arsenic, and iron exceeded the screening levels ibased on 

EPA Region Ill RBCs for residential exposures and background concentrations developed for IHDIV- 

NSWC. Concentrations of manganese exceeded the screening levels based on RBCs for residential 

exposures but were within site-specific background concentrations, therefore these chemical are not 

being retained as COPCs for surface soil at the Olsen Road Landfill. Concentrations of all c.hemicals 

, .a, detected in surface soil samples were less than the EPA SSLs for soil to air. 
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Maximum surface and subsurface soil concentrations were also compared to EPA SSLs for migration 

from soil to groundwater (Table 6-14). The maximum detected concentration of dieldrin exceeded the 

SSL for soil to groundwater. Dieldrin was not detected in groundwater samples at the Olsen Road 

Landfill. 

Groundwater 

Ten VOCs, four SVOCs, and 18 metals were detected in five unfiltered groundwater samples collected at 

the Olsen Road Landfill. Only metals were detected in filtered groundwater samples. A comparison of 

the maximum detected groundwater concentrations to screening levels based on EPA Region III RBCs for 

tap water ingestion is presented in Table 6-15 for unfiltered groundwater samples and in Table 6-16 for 

filtered groundwater samples. Maximum detected concentrations of 1 ,I ,2-trichloroethane, 1 ,I - 

dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride, cis-1,2-dichloroethene, arsenic, barium, 

beryllium, total chromium, iron, lead, nickel, and vanadium exceeded the respective screening levels 

based on RBCs for ingestion of tap water and/or federal drinking water standards and background 

concentrations developed, for IHDIV-NSWC in unfiltered groundwater samples. Maximum detected 

concentrations of arsenic, barium, beryllium, total chromium, lead, nickel, and vanadium exceeded the 

respective screening levels based on RBCs for ingestion of tap water and/or federal drinking water 

standards and background concentrations developed for IHDIV-NSWC in filtered groundwater samples. 

Therefore, these chemicals are retained as COPCs for groundwater at the Olsen Road Landfill. 

Concentrations of aluminum and manganese exceeded the screening levels based on RBCs for ingestion 

of tap water and/or federal drinking water standards but were within site-specific background 

concentrations, therefore these chemical are not being retained as COPCs for surface soil at-the Olsen 

Road Landfill. 

Surface Water 

Fifteen metals were detected in four surface water samples collected at Olsen Road Landfill. A 

comparison of the maximum detected surface water concentrations to screening levels based on EPA 

Region III RBCs for tap water ingestion is presented in Table 6-17. Maximum detected concentrations of 

arsenic, iron, lead, manganese, and mercury exceeded the respective screening levels based on RBCs 

for ingestion of tap water; therefore, these chemicals were retained as COPCs for surface water at the 

Olsen Road Landfill. 
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Sediment /- ;-.. 

Five VOCs, two SVOCs, seven pesticides/PCBs, and 21 metals were detected in sediment samples 

collected at the Olsen Road Landfill. A comparison of the maximum detected sediment concentrations to 

screening levels based on EPA Region III RBCs is presented in Table 6-18. Maximum detected 

concentrations of arsenic and iron exceeded the screening levels based on RBCs for industrial exposures 

and background concentrations developed for IHDIV-NSWC. Maximum detected concentrations of 

aluminum, arsenic, iron, and silver exceeded the RBCs for residential exposures and background 

concentrations developed for IHDIV-NSWC. Consequently, these chemicals are being retained as 

COPCs for sediment at the Olsen Road Landfill. 

Table 6-19 summarizes the chemicals that are being retained as COPCs in soil, groundwater, surface 

water, and sediment at the Olsen Road Landfill. 

6.6.2 Exposure Assessment 

The location of the Olsen Road Landfill is shown on Figure 6-l. The conceptual site model for 1:he Olsen 

Road Landfill is shown on Figure 2-5. Potential receptors for the ‘Olsen Road Landfill include 

current/future maintenance worker, current/future full-time employee, current/future adolescent 

trespasser, future construction workers, and hypothetical future residents. At preseht no outdoor activities 

are conducted at the Olsen Road Landfill except for routine maintenance such as cutting grass. Military 

personnel and civilian employees work inside of building 1866 during the end of the fiscal year. No 

recreational activity occurs on the landfill. However, reportedly there are deer stands in the woods 

behind the building. There is currently a low likelihood of trespassers since the site is in a restricted area. 

Maintenance workers and full-time employees may be exposed to surface soil and sediment dluring the 

course of their normal activities. No COPCs were identified for surface soil, consequently only exposures 

to sediments will be evaluated for these receptors. Exposures to subsurface soil is not evaluated for 

these receptors since maintenance workers and full-time employees are not typically ex,posed to 

subsurface soil. Potential exposure pathways for maintenance workers and full-time employees include 

incidental ingestion of sediment and dermal contact with sediment. Construction workers may be 

exposed to surface and subsurface soil, sediment, and groundwater during excavation activities. 

Potential exposure pathways for construction workers included incidental ingestion of soil, dermal contact 

with soil, incidental ingestion of sediment, dermal contact with sediment, dermal contact with groundwater 

and inhalation of organics volatilizing from the groundwater. 
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Adolescent trespassers are assumed to be exposed to surface soil and no other media. In addition it will 

be assumed that the adolescent trespassers will use be exposed to surface water and sediments while 

trespassing across the site. No COPCs were identified for surface soil, consequently only exposures to 

surface water and sediment will be evaluated for adolescent trespassers. Potential exposure pathways 

for adolescent trespassers include, incidental ingestion of surface water, dermal contact with surface 

water, incidental ingestion of sediment, and dermal contact with sediment. 

Hypothetical future residents are being evaluated in the risk assessment for purposes of completeness 

only. Given that the current land use for the Olsen Road Landfill is military and future land use is 

expected to be military, industrial, or commercial, it is unlikely that this area would be developed for 

residential use. The fact that the site has been land filled is also a limiting factor for future development. 

It will be assumed that hypothetical future on-site residents may be exposed to surface and subsurface 

soil. It will also be assumed that groundwater is used as a potable water source for the hypothetical future 

resident. In addition it will be assumed that the hypothetical resident will use be exposed to surface water 

and sediments during recreational activities. Potential exposure pathways for hypothetical future 

residents include incidental ingestion of soil, dermal contact with soil, ingestion of groundwater, dermal 

contact with groundwater, inhalation of volatiles from groundwater, incidental ingestion of surface water, 

dermal contact with surface water, incidental ingestion of sediment, and dermal contact with sediment. 

Potential exposures from the ingestion of fish is not being evaluated because there is no substantial 

surface water at the Olsen Road Landfill to support fishing. 

A summary of the potentially significant receptor groups and exposure pathways identified for the Olsen 

Road Landfill is provided in Table 6-20. Exposure assumptions for these receptors are presented in 

Tables 2-8 to 2-14. Exposure point concentrations are summarized in Tables 6-21. 

6.6.3 Risk Characterization 

Potential cancer risks and hazard indices were calculated for maintenance workers, full-time employees, 

adolescent trespassers, future construction workers, and hypothetical future residents using the 

methodology presented in Section 2.5. Both RME and CTE exposures were evaluated. Tables 6-22 and 

6-23 contain a summary of the estimated cancer risks and hazard indices for Olsen Road Landfill. The 

following text presents a summary of the results of the risk characterization. 
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6.6.3.1 Maintenance Workers 

The cumulative hazard index for the maintenance worker exposed to COPCs in sediment were 4.2 x 10m2 

for the RME scenario and 8.1 x 1O-3 for the CTE scenario. These results are below the acceptable level of 

1.0 which indicates that there is minimal potential for adverse noncarcinogenic health effects under the 

conditions established in the exposure assessment. The excess lifetime cancer risks for the maintenance 

worker exposed to COPCs in sediment for the RME scenario were 9.0 x IO“ and 2.9 x IO” for the CTE 

scenario. These cancer risks were below the EPA target risk range of lOA to IO6 which indicates that 

there is minimal potential for adverse carcinogenic health effects under the conditions established in the 

exposure assessment. The maintenance worker at Olsen Road Landfill was also exposed to surface soil, 

however, no COPCs were selected for the surface soil media, therefore noncarcinogenic and 

carcinogenic risks were not quantified for exposure to chemicals in surface soil. 

6.6.3.2 Full-time Employees 

The cumulative hazard index for the full-time employee exposed to COPCs in sediment were 5.7 x IO” for 

the RME scenario and 9.6 x IO3 for the CTE scenario. These results are below the acceptable level of 1 .O 

which indicates that there is minimal potential for adverse noncarcinogenic health effects under the 

conditions established in the exposure assessment. The excess lifetime cancer risks for the full-time 

employee exposed to COPCs in sediment were 1.4 x IO” for the RME scenario and 4.0 x IO“ for the CTE 

scenario. The RME scenario cancer risk is within the EPA target risk range of IO4 to IO” and the CTE 

scenario cancer risk is below the target risk range. Under the RME scenario, the total cancer risk for 

arsenic in sediment exceeds 1 x 10 4. The full-time employee at Olsen Road Landfill was also ex:posed to 

surface soil, however, no COPCs were selected for the surface soil media, therefore noncarcinogenic and 

carcinogenic risks were not quantified for exposure to chemicals in surface soil. 

6.6.3.3 Adolescent Trespassers 

The cumulative hazard index for the adolescent trespassers exposed to COPCs in sediment and surface 

water were 6.8 x IO9 for the RME scenario and 8.8 x 10e3 for the CTE scenario. These results are below 

the acceptable level of 1.0 which indicates that there is minimal potential for adverse noncarcinogenic 

health effects under the conditions established in the exposure assessment. The excess lifetime cancer 

risk of 4.9 x IO-’ for the RME scenario and 7.5 x IO” for the CTE scenario are below the EPA target risk 

range of IO4 to 10s. The adolescent trespasser at Olsen Road Landfill was also exposed to surface soil, 

however, no COPCs were selected for the surface soil media, therefore noncarcinogenic and 

‘I,.. carcinogenic risks were not quantified for exposure to chemicals in surface soil. 
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6.6.3.4 Future Construction Workers 

The cumulative hazard index for the construction workers exposed to COPCs in surface and subsurface 

soil, groundwater, and sediment were 1.3 for the RME scenario which slightly exceeds the acceptable 

level of 1.0. Arsenic (HI = 0.13) iron (HI = 0.57) and TCE (HI = 0.39) were the major contributors to the 

hazard index. The hazard index for the effected target organs (HI skin = 0.13; HI central nervous system 

= 0.39; HI pancreas = 0.53; HI heart = 0.39; and HI liver = 0.53) are less than 1.0, consequently, there is 

minimal potential for adverse noncarcinogenic health effects under the conditions established in the 

exposure assessment. The cumulative hazard index for the construction workers exposed to COPCs in 

surface and subsurface soil, groundwater water, and sediment were 3.4 x 10-l for the CTE scenario which 

is below the acceptable level of 1 .O. The excess lifetime cancer risk of 1.5 x 10” for the RME scenario is 

within the EPA target risk range of 1 Od to 1 O6 and the cancer risk of 4.4 x 10“ for the CTE scenario is less 

than the target risk range. 

6.6.3.5 Hypothetical Future Residents 

The total cumulative hazard index for a future child resident exposed to surface and subsurface soil, 

groundwater, surface water, and sediment was 87 and 13 for the RME and CTE scenarios, respectively. 

For the RME scenario the cumulative hazard indices exceeded the acceptable level of 1.0 for exposures 

to surface and subsurface soil (HI = 1.8) and groundwater (HI = 85). For the CTE scenario the cumulative 

hazard indices exceeded the acceptable level of 1.0 for exposures to groundwater (HI = 13). For 

exposures to surface and subsurface soil under the RME scenario, aluminum (HI = 0.2) and iron (Hi = 

1.3) were the main contributors to the hazard index. For exposures to groundwater under the RME 

scenario, arsenic (HI = 2.7) chromium (HI = 1.3) iron (HI = 16) vanadium (HI = 1.0) and TCE (HI = 62) 

were the main contributors to the hazard index. For exposures to groundwater under the CTE scenario, 

iron (HI = 3.4) and TCE (HI = 7.8) were the main contributors to the hazard index. 

The total cumulative hazard index for a future adult resident exposed to surface and subsurface soil, 

groundwater, surface water, and sediment was 37 and 4.0 for the RME and CTE scenarios, respectively. 

The cumulative hazard indices exceeded the acceptable level of 1.0 for exposures to groundwater under 

the RME (HI = 36) and CTE (HI = 3.9) scenarios. For exposures to groundwater under the RME scenario, 

arsenic (HI = 1.1) iron (HI = 7.0) and TCE (HI = 26) were the main contributors to the hazard index. For 

exposures to groundwater under the CTE scenario, iron (HI = 1.0) and TCE (HI = 2.4) were the main 

contributors to the hazard index. 

The excess lifetime cancer risk for a resident exposed to surface and subsurface soil, groundwater, 

surface water, and sediment was 1.9 x lo” and 7.8 x lob5 for the RME and CTE scenarios, respectively. 
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i,^/ The RME cancer risk is above EPA’s target risk range of 1 x lo4 to 1 x 106, whereas the CTE cancer risk 

is within the EPA target risk range. The majority of the estimated risks are attributable to groundwater 

exposure pathways (RME [1.9 x 10m3] and CTE [7.6 x lo”]. Cancer risks for exposures to surface and 

subsurface soil and groundwater were above 1 x lo6 for the RME and CTE scenarios. For exposure to 

surface and subsurface soil under the RME ,scenario, cancer risks for arsenic and benzo(a)pyrene exceed 

1 x lOa. For exposure to surface and subsurface soil under the CTE scenario, cancer risks for arsenic 

exceed 1 x 10”. For exposures to groundwater under the RME scenario, cancer risks for arsenic, TCE, 

and vinyl chloride were greater than 1 x lO$ cancer risks for l-l ,DCE were greater than 1 x lo+; and 

those estimated for 1,1,2-TCA, and PCE were greater than 1 x 10 6. For exposures to groundwater under 

the CTE scenario, cancer risks for arsenic, 1 ,l -DCE, TCE, and vinyl chloride exceed above 1 x 10s. 

6.6.3.6 Lead 

Lead was identified as a COPC in groundwater at the Olsen Road Landfill. Lead was detelcted at a 

maximum concentration of 575 pg/L which exceeds the Federal drinking water Action Level of 15 ug/L. 

The maximum detected concentration of lead in soil (376 mg/kg) was less than the exceeds OSWER soil 

screening level of 400 mg/kg for residential land use (EPA, 1994b) and the EPA Region III screening level 

of 1000 mg/kg for industrial use. 

Exposure to lead in soil and groundwater at the Olsen Road Landfill by residential children was evaluated 

using the EPA IEUBK Model, as discussed in Section 2.5.3.4. The exposure point concentirations of 

376 mg/kg for soil and 575 pg/L for groundwater for RME exposures and the exposure point concentrations 

of 24 mg/kg for soil and 192 pg/L for groundwater for CTE exposures as well as several default parameters 

were used to estimate blood-lead levels for children in a residential setting. IEUBK Model outputs are 

included in Appendix K. Under the RME scenario, the estimated geometric mean blood-lead level for 

children exposed to lead in site soil and groundwater was 28 ug/dL, which exceeds the established level of 

concern of 10 ug/dL. The IEUBK model estimates that 98 percent of children are expected to have blood- 

lead levels greater than 10 ug/dL under the RME scenario. Under the CTE scenario, the estimated 

geometric mean blood-lead level for children exposed to lead in site soil and groundwater was ,t3 ug/dL, 

which exceeds the established level of concern of 10 ug/dL. The IEUBK model estimates that 70 percent of 

children are expected to have blood-lead levels greater than 10 ug/dL under the CTE scenario. The IEUBK 

results indicate that adverse effects are anticipated for children exposed to lead in soil and groundwater at 

the Olsen Road Landfill. 
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6.6.4 Uncertainty Analysis 

A detailed discussion of uncertainties associated with the various aspects of risk assessment in general 

was provided in Section 2.5.5. The site-specific uncertainties for the Olsen Road Landfill are discussed 

below. 

Uncertainty Associated with Evaluation of Residential Land Use 

Exposures to surface and subsurface soil were evaluated for a hypothetical child and adult resident. The 

site is currently used as a military base and the future use is expected to remain the same. Therefore, it is 

unlikely that this area would be rezoned residential and developed for residential use. Consequently, the 

estimated risks for the hypothetical residential scenario were presented for informational purposes only. 

Uncertainty Associated with Evaluation of Arsenic 

Although the more restrictive basis for evaluating risk associated with exposure to arsenic is to assume it 

is a carcinogen, carcinogenic effects are not the primary health effects expected to be manifested upon 

exposure to arsenic. The preponderance of scientific information indicates that humans are capable of 

metabolizing arsenic to expedite its elimination from the body (ATSDR, 1991a). Its elimination from the 

body obviously mitigates the possibility for arsenic to manifest carcinogenic effects. Therefore, evaluating 

arsenic as a noncarcinogen would be more appropriate. 

Uncertainty Associated with Evaluation of Iron 

Currently no toxicity values for iron are published in IRIS or in HEAST. The oral reference dose used to 

evaluate exposures to iron was obtained from the current EPA Region III RBC tables. This value is based 

on an allowable daily intake and not on an adverse effect level. In addition iron is considered an essential 

nutrient. Consequently, no adverse health effects are anticipated for exposures to iron in soil at the Olsen 

Road Landfill. 

Uncertainty Associated with Evaluation of TCE 

At the Olsen Road Landfill, TCE is a major contributor to the carcinogenic risk for the groundwater 

pathway for the future construction worker and the future resident. The oral and inhalation slope factors 

for TCE are not derived from EPA’s IRIS or HEAST, rather they are provided as a EPA-NCEA provisional 

value. Provisional values are recommended for toxicity values in the absence of IRIS or HEAST toxicity 

values, however, these provisional values add to the uncertainty associated with the cancer risk 

attributable to TCE. * 
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‘1. 

6.7 ECOLOGICAL RISK ASSESSMENT AND RISK MANAGEMENT 

This section presents the ERA for Site 42, Olsen Road Landfill. It also presents risk management 

considerations for the site. 

6.7.1 Preliminary Problem Formulation 

6.7.1 .l Habitat Types and Ecological Receptors 

Site 42, Olsen Road Landfill, is located in the southwestern portion of the base (Figure 6-l). It covers 

approximately 2 acres southwest of Olsen Road. The landfill was used from about 1982 to 19137 for the 

disposal of solid wastes. It is not known whether hazardous wastes were disposed at the site.. A large 

building, the mixing, assembly, and cure facility, and its parking lot were constructed over the northern 

half of the former landfill in 1992. 

The southern half of the site slopes toward the south, with visible debris present. A drainage swale is 

located adjacent to the northern portion of the site. It empties into another drainage swale that runs along 

-%.. the northwestern portion of the site. The swale becomes a small stream west and south of the site and / 
empties into a marsh approximately 200 yards south of the site. The marsh eventually connects to 

Mattawoman Creek. A removal action for excavation of elevated silver in sediments was conducted in 

late 1992 and early 1993 in the drainage swale along the northwestern portion of Site 42. Site 5, the 

Grain Manufacture and X-ray building, which is located upgradient of Site 42, was considered to be the 

source of silver. Soils and sediments were removed to an action level of 10 mg/kg. Silver-contaminated 

sediments in the swale along the southwestern and western portions of Site 42 were excavated in late 

1994 to 10 mg/kg . 

The landfill cover is in the late stages of primary ecological succession and is covered with grasses and 

small trees. Hence, it provides marginal terrestrial habitat. The drainage swales and stream next to the 

site provide limited aquatic habitat due to their small size and low, ephemeral water flow. The areas to the 

northwest and southeast of the site are wooded, and are dominated by oaks (Quercus spp.), tulip poplar 

(Liriodendron tulipera), and some maples (Acer spp.). Also, a small wooded area is located ‘along the 

southeastern edge of the site. The marshy areas south of the site are known as the western portion of the 

Cornwallis Neck Marshes and have been designated by the Maryland Department of Natural Resources 

as a “Natural Protection Area” (MDNR, 1992). This area provides excellent habitat for a variety of aquatic 

,- ‘-.% and semi-aquatic receptors. The marshes are known to contain two sensitive plant species; the tickseed 
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sunflower (Bidens coronata), a state endangered species, and the coolwort (Pilea fontana). No other 

rare, threatened or endangered species are known to occur on or near Site 42 (Bossart, 1996). 

6.7.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways 

The major contaminant source at Sites 42 is the former landfill and the Grain Manufacturing and X-ray 

Buildings (RI Site 5) north of the site. The contaminant release pathways from the landfill and other 

sources include wind erosion, overland runoff, open discharge, and infiltration of contaminants. 

Contaminated fugitive dust can be generated during ground-disturbing activities at Site 42. The 

contaminants could then be dispersed in the surrounding environment and transported to downwind 

locations and deposited in surface soil, surface water, or sediment. Nonetheless, the site is heavily 

vegetated, minimizing bare soil and subsequent fugitive dust. 

Precipitation runoff can carry contaminants via overland runoff from Site 42 to the swale adjacent to the 

site and ultimately to the Cornwallis Neck Marshes. Infiltrating precipitation from Site 42 can cause the 

contamination of subsurface soil and groundwater. Contaminants can be deposited subsequently in 

sediment or surface water. 

6.7.1.3 Exposure Routes 

Terrestrial animals at Sites 42 can be exposed to soil contaminants through the ingestion of contaminated 

food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers, digging, 

grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers). 

Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root 

translocation. Terrestrial receptors can also come into contact with contaminants in surface water by 

using it for drinking, although this exposure route generally represents a negligible portion of total 

exposure for most receptors. 

Aquatic and semi-aquatic organisms in the stream and Cornwallis Neck Marshes can be exposed to 

contaminants through direct contact with surface water and sediments, incidental ingestion of surface 

water and sediments, and consumption of contaminated food items. Exposure to contaminants in the soil 

via dermal contact can occur but is unlikely to represent a major exposure pathway because fur, feathers, 

and chitinous exoskeletons minimize the transfer of contaminants across dermal tissue. 

Volatile constituents could be present in some site soils and soil-bound contaminant airborne suspension 

could occur at Site 42. However, the data indicate that volatile contamination is minimal at the site. In 

addition, inhalation does not represent a significant exposure pathway because this investigation assumes 
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‘._; that air contaminant concentrations are quite low, even for burrowing wildlife. Furthermore, inhalation 

ecotoxicity data for chronic exposure are lacking. Hence, the air pathway was not considered for 

ecological receptors. 

.“.“, 

6.7.1.4 Selection of Analytes to be Assessed 

The process for obtaining analytes to be assessed for this ERA is described in Section 2.6. 

6.7.1.5 Assessment and Measurement Endpoints 

A description of assessment and measurement endpoints for this ERA is presented in Section 2.6. 

6.7.1.6 Conceptual Site Model 

A site-wide conceptual model is presented in Section 2.6 (Figure 2-7). 

6.7.2 Ecological Effects Evaluation 

Ecologically based screening levels (e.g., concentrations of contaminants in various media protective of 

ecological receptors) were compared to exposure point concentrations of detected analytes in surface 

water, groundwater, sediment, and surface soil to determine if the analytes qualify as ecological COPCs 

at Site 42. The screening levels were EPA Region III BTAG screening levels (EPA, 1995). The 

derivation of toxicity reference values (TRVs) for Sites 42 foodchain modeling is described in Section 2.6, 

as well as the selection of representative receptors. 

6.7.3 Exposure Assessment 

The maximum detected contaminant concentrations in surface water (unfiltered), 

and soil were used as exposure-point concentrations for screening against 

groundwater, sediment, 

EPA Region III BTAG 

screening levels. The maximum concentrations of contaminants detected in Site 42 media werle used in 

the foodchain modeling. 

6.7.4 Risk Calculation 

6.7.4.1 Results - Ecological Screening Assessment 

Aluminum, copper, iron, lead, mercury, and zinc had maximum concentrations in surface water lin excess 

of BTAG screening levels and, thus, were selected as COPCs (Table 6-24). 
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The organics bis(2&hylhexyl)phthalate, 4,4’-DDE, and 4,4’-DDT had maximum concentrations in 

sediment in excess of BTAG screening levels and, thus, were selected as COPCs (Table 6-25). The 

inorganics arsenic, cadmium, copper, lead, mercury, nickel, silver, and zinc had maximum concentrations 

in sediment in excess of BTAG screening levels and, thus, were selected as COPCs. The VOCs 2- 

butanone and acetone, the pesticide endosulfan I, and the inorganics aluminum, barium, beryllium, cobalt, 

iron, manganese, selenium, and vanadium ‘were selected as COPCs since no screening level was 

available. AVWSEM data are summarized on Table 6-26. In general, the amount of SEM exceeded the 

amount of AVS in site sediment samples. 

No metals data were available in surface soil. The organics 1,4-dichlorobenzene and 4-methylphenol had 

maximum concentrations in surface soils in excess of BTAG screening levels and, thus, were selected as 

COPCs (Table 6-27). No BTAG screening level was available for bis(2-ethylhexyl) phthalate. Therefore, 

it was selected as a COPC. 

Di-n-butyl phthalate was the only SVOC in groundwater that exceeded its BTAG surface water screening 

level and, thus, it was selected as a COPC (Table 6-28). Aluminum, arsenic, beryllium, cadmium, 

chromium, copper, iron, lead, mercury, nickel, and zinc were selected as inorganic COPCs in 

groundwater since their maximum concentrations exceeded BTAG surface water screening levels. The 

energetic 2,6-dinitrotoluene was selected as a groundwater COPC because no screening level was 

available. 

6.7.4.2 Results - Foodchain Modeling 

Aluminum, arsenic, barium, cadmium, chromium, cobalt, copper, lead, mercury, selenium, vanadium, zinc, 

4,4’-DDE, 4,4’-DDT, and two phthalates had at least one HQ greater than 1.0 in the aquatic foodchain 

modeling and, thus, were retained as COPCs in sediments (Table 6-29). No toxicity data for 2-butanone 

and iron were available. 

Bis(2-ethylhexyl)phthalate and 4,4’-DDT had HQs that were greater than 1.0 in the terrestrial foodchain 

modeling (Table 6-30). Iron, 1,4-dichlorobenzene, and 4-methylphenol had no toxicity data and were, 

thus, retained as a COPC. 
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6.7.5 Step 3A: Refinement of Contaminants of Potential Concern 

This section presents Step 3A of the ERA process for all COPCs from the screening comparisons and 

foodchain modeling. 

5 
6.7.5.1 lnorganics ’ 

Aluminum, barium, beryllium, iron, manganese, and vanadium were COPCs in various media at Site 42. 

Section 4.7.5.1 presents a toxicological rationale for excluding these inorganics from further consideration 

in this ERA. 

Arsenic 

Arsenic was a COPC in sediments, groundwater, and the aquatic foodchain modeling. The maximum 

concentration of arsenic in sediments is less than all of the alternate guidelines presented on Table 6-31, 

including the ER-M, FDEP and Environment Canada PELs, and SEL. It is likely that the HQs from the 

aquatic foodchain modeling (3.69 or less) would drop to near or below unity if less conservative 

assumptions were used. For these reasons, it appears that arsenic should be eliminated as a COPC in all 

media and both the aquatic and terrestrial foodchain. 

Cadmium 

Cadmium was a COPC in sediments, groundwater, and the aquatic foodchain modeling. The maximum 

concentration of cadmium in sediments is less than three of the four alternate guidelines presented on 

Table 6-31, including the ER-M, FDEP PEL, and SEL; it is slightly higher than the Environment Canada 

PEL. It is likely that the one HQ greater than 1.0 from the aquatic foodchain modeling (HQ = 3.02) would 

drop to near or below unity if less conservative assumptions were used. For these reasons, it appears 

that cadmium should be eliminated as a COPC in all media and both the aquatic and terrestrial kodchain. 

Chromium 

Chromium was a COPC in groundwater and the aquatic foodchain modeling. The maximum 

concentration of chromium in sediments is less than all of the alternate guidelines presented on Table 6- 

31, including the ER-M, FDEP PEL, SEL, and Environment Canada PEL. It is unlikely that the HQs 

greater than 1.0 from the aquatic foodchain modeling would drop to near or below uniiy if less 
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conservative assumptions were used. For these reasons, chromium should be eliminated as a COPC in 

all media and retained as a COPC the aquatic foodchain. 

Cobalt 

Cobalt was a COPC in sediment and the aquatic foodchain modeling. No Region 3 sediment screening 

level or alternate sediment guidelines were available. Other toxicity data for this inorganic are scarce. 

Cobalt is present in all natural media and is found in tissues of most higher organisms (ATSDR, 1997). 

As stated in Section 4.7.5, the mobility of cobalt is controlled by its characteristic of adsorbing to the clay 

minerals and hydrous oxides of iron, manganese, and aluminum available in sediments and soils. 

Therefore, cobalt may be present in Site 42 sediments in forms that are not bioavailable. Moreover, 

cobalt is a component of certain B vitamins, which are essential for birds and mammals. For these 

reasons, it appears that cobalt should be eliminated as a COPC in all media and the both the aquatic and 

terrestrial foodchain modeling. 

Copper 

Copper was a COPC in surface water, sediment, groundwater, and the aquatic foodchain modeling. The 

maximum concentration of copper in sediments was less than all of the alternative guidelines presented 

on Table 6-31, including the ER-M, FDEP PEL, Environment Canada PEL and SEL. The HQs for copper 

greater than 1.0 (2.40 or less) in the aquatic foodchain modeling would probably drop to near or below 

unity if less conservative assumptions were used in the foodchain modeling. For these reasons, it 

appears that copper should be eliminated as a COPC in sediments and both the aquatic and terrestrial 

foodchain. 

Lead 

Lead was a COPC in all media and had at least one HQ greater than 1.0 in the aquatic foodchain 

modeling. The maximum concentration of lead in sediments was less than all of the alternate guidelines 

presented on Table 6-31, including the ER-M, FDEP PEL, SEL and Environment Canada PEL. It is 

unlikely that all of the HQs for lead in the aquatic foodchain modeling would drop to near or below unity if 

less conservative assumptions were used. For these reasons, lead should be retained as a COPC in the 

aquatic foodchain. 
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-.-. Mercury 

Mercury was a COPC in surface water, sediment, and groundwater, and had at least one HQ greater than 

1.0 in the aquatic foodchain modeling. The maximum concentration of mercury in sediments was less 

than all of the alternative guidelines presented on Table 6-31, including the ER-M, FDIEP PEL, 

Environment Canada PEL and SEL. It is unlikely that all of the HQs for mercury in the aquatic %foodchain 

modeling would drop to near or below unity if less conservative as&umptions were used. For these 

reasons, mercury should be retained as a COPC in ttie aquatic foodchain. 

Nickel 

Nickel was a COPC in sediment and groundwater, but had no HQs greater than 1.0 in the #foodchain 

modeling. The maximum concentration of nickel in sediment was less than all of the alternate giuidelines 

presented on Table 6-31, including the ER-M, FDEP PEL, Environment Canada PEL, and SEL. For these 

reasons, it appears that nickel should be eliminated as a COPC in all media and the aquatic and terrestrial 

foodchain. 

Selenium 

. Selenium was a COPC in sediments and the aquatic foodchain modeling. No alternate guidelines were 

available for selenium in sediments. It is likely that the one HQ greater than 1.0 (1.20) in the aquatic 

foodchain modeling would drop to near or below unity if less conservative assumptions were used. 

Selenium can be harmful at elevated concentrations, but is an essential nutrient. For these reasons, it 

appears that selenium should be eliminated as a COPC in all media and the aquatic and terrestrial 

foodchain. 

Silver 

Silver was a COPC in sediments and the aquatic foodchain modeling. The maximum concentration of 

silver in sediments exceeded all of the alternative guidelines presented on Table 6-31. It is likely that the 

one HQ for silver in the aquatic foodchain modeling greater than 1.0 (6.86) would drop to near or below 

unity if less conservative assumptions were used; no avian toxicity data were available for silver. 

Therefore, silver should be retained as a COPC in sediments. 

Zinc 

._ .,._ Zinc was a COPC in surface water, sediment, groundwater, and the aquatic foodchain modeling. The 

maximum concentration of zinc in sediments was less than the ER-M, Environment Canada PEL and 
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SEL, but slightly exceeded the FDEP PEL (Table 6-31). It is unlikely that all the HQs for zinc in the 

aquatic foodchain modeling would drop to near or below unity if less conservative assumptions were 

used. For these reasons, zinc should be retained as a COPC in the aquatic foodchain. 

Several metals were present in surface water in concentrations that greatly exceeded Region 3 surface 

water screening levels. These include copper, lead, mercury, and zinc. Some of the maximum 

concentrations of these inorganics were an order of magnitude higher than Region 3 surface water 

screening levels. They should be retained as surface water COPCs. It should also be noted that these 

four inorganics and chromium are elevated in groundwater. 

6.7.5.2 Organics 

Pesticides 

The pesticides 4,4’-DDE and 4,4’-DDT were COPCs in sediments and the aquatic foodchain modeling. 

Endosulfan I was a COPC in sediments, but not a COPC in the aquatic foodchain modeling. 4,4’-DDT 

was a COPC in the terrestrial foodchain modeling. Maximum concentrations of 4,4’-DDE and 4,4’-DDT in 

sediment were comparable to the alternate guidelines presented in Table 6-31. No alternate guidelines 

were available for endosulfan I in sediments although its one detection appears to be qualitatively low 

(0.005 mg/kg). The maximum concentration of 4,4’-DDT in surface soil, the only pesticide detected in that 

medium, exceeded the Dutch Target but was less than the Intervention guideline (Table 6-32). The one 

HQ for 4,4’-DDE greater than 1.0 (3.28) and the HQs greater than 1.0 for 4,4’-DDT (6.25 or less) in the 

aquatic foodchain modeling would probably drop to near or below unity using less conservative 

assumptions. It is unlikely that all of the HQs greater than 1.0 for 4.4’-DDT in the terrestrial foodchain 

modeling would drop to near or below unity using less conservative assumptions. For these reasons, 

pesticides should be eliminated as COPCs in all media and 4,4’-DDT should be retained as a COPC in 

both the aquatic and terrestrial foodchain modeling. - 

Phthalates 

Bis(2-ethylhexyl)phthalate was a COPC in sediments, surface soils, and both the aquatic and terrestrial 

aquatic foodchain modeling. Di-n-butylphthalate was a COPC in the aquatic foodchain modeling. Bis(Z 

ethylhexyl)phthalate exceeded the only alternate sediment guideline available, which was the FDEP PEL 

(Table 6-31). Dutch Target and Intervention values for total phthalates in surface soil were available 

(Table 6-32). The maximum concentration of phthalates in surface soil was higher than the Target value 

(for total phthalates) but much lower than the Intervention value. No other phthalate was detected in 

surface soil. The HQs greater than 1.0 for both phthalates in the aquatic foodchain modeling (5.66 or 
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_,;. less) would probably drop to near or below unity if less conservative assumptions were used, but all of the 

HQs for bis(2-ethylhexy)phthalate in the terrestrial foodchain modeling likely would not. For these 

reasons, di-n-butylphthalate should be eliminated as a COl%Z in all media the aquatic and terrestrial 

foodchain, but bis(2-ethylhexyl)phthalate should be retained as a sediment and terrestrial foodchain 

COPC. It should be noted that phthalates are ubiquitous in industrialized areas such as IHDIV-NSWC 

and are generally associated with low vertebrate toxicity (ATSDR, 1997). 

Miscellaneous Organics 

The VOCs 2-butanone and acetone were COPCs in sediments. VOCs do not bioaccumulate or 

biomagnify and are not generally associated with ecotoxicity. The SVOCs 1,4-dichlorobenzene and 4- 

methylphenol in surface soils were selected as COPCs, and no alternate guidelines were availalble. The 

maximum concentrations of 1 ,Cdichlorobenzene (0.12 mg/kg) and 4-methylphenol (0.14 mglkg) appear to 

be qualitatively low. These organics are also not generally associated with ecotoxicity but without 

adequate toxicity data their potential risks at the site cannot be fully assessed. 

6.7.5.3 Step 3A Conclusions 

, *,._ Based on Step 3A of the 8-step process, the following COPCs are recommended for retention in the 

process, including risk management: 

l Surface water - Copper, lead, mercury, and zinc 

l Sediment - silver, zinc, and bis(2-ethylhexyl)phthalate 

l Aquatic foodchain - chromium, lead, mercury, and zinc 

l Surface soil - no COPCs 

l Terrestrial foodchain - 4,4’-DDT and bis(2-ethylhexyl)phthalate 

Table 6-33 presents the COPCs selected after Steps 1 and 2 of the ERA process and those retained after 

Step 3A. 

6.7.6 Risk Management 

This section presents risk management considerations for COPCs retained for further consideration after 

Step 3A. 
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6.7.6.1 Surface Water/Sediments/Aquatic Foodchain 

Copper, lead, mercury, and zinc were retained as COPCs in surface water after Step 3A. The maximum 

concentrations of these four inorganics were in sample S42SWO1, which was collected in the northwest 

portion of the site (Figure 6-10). The maximum concentration of these four inorganics in groundwater 

were detected in sample S42MW007, which was collected near surface water sample S42SWOl (Figure 

6-l 0). This indicates that groundwater in this-area could be contributing these inorganics to the swale. 

Zinc was the only one of these four chemicals that was determined to pose potential risks in sediments. 

The maximum concentration of zinc in sediment was in a sample (S42SDOl) collected several hundred 

feet downgradient of surface water sample S42SWOl. The concentrations of zinc in surface water and 

sediments between these two samples were generally not elevated. It is unlikely that sediment sample 

S42SDOl could be in a downgradient depositional area because other chemicals were not elevated in that 

area. Thus, the significance of the elevated detections of copper, lead, mercury, and zinc (and chromium) 

in surface water sample S42SWOl and groundwater sample S42MW007 are unclear. It does not appear 

that these chemicals are accumulating in stream sediments to any appreciable degree, but groundwater- 

to-surface water migration is still possible. The possible exception in sediments is zinc, whose maximum 

and average concentrations were above the average concentration in base-wide background samples 

(Table 6-34). Its average concentration was less than all of the alternate guidelines presented in Section 

6.7.5. On balance, it appears that zinc should be retained as a COPC in sediments and the aquatic 

foodchain. 

As mentioned earlier, silver was determined to have accumulated in swale sediments as a result of 

releases of this inorganic from upgradient sources. Hence, a removal action for silver in portions of the 

swales was completed in 1994. Although areas containing elevated’ concentrations of silver were 

removed, it appears that silver is still elevated in sediments in other portions of the site. The average 

concentration of silver exceeded the base-wide average background concentration by an order of 

magnitude and also exceeded all of the alternative guidelines presented in Section 6.7.5. Sediment 

sample S42SD06, which was the sample collected farthest downgradient in the Cornwallis Neck Marsh 

area, had a maximum concentration in excess of these guidelines as well. For these reasons, silver 

should be retained as a sediment COPC. 

Bis(2-ethylhexyl)phthalate was a COPC in sediments. As mentioned earlier, the maximum concentration 

exceeded the only alternative guideline available (FDEP PEL) for this compound. The other detection and 

the average concentration in sediments were less than this guideline. It is possible that this compound 

could be migrating to the stream via runoff from the landfill, but the areas of the landfill with elevated 
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,, i_ detections of this compound are currently covered with concrete. Again, phthalates are ubiqjuitous in 

industrialized areas and are generally not associated with ecotoxicity. Nevertheless, bis(2- 

ethylhexyl)phthalate should be retained as a sediment COPC. 

Chromium, lead, mercury, and zinc were COPCs in the aquatic foodchain modeling. The significance of 

zinc in aquatic media was discussed above. The average concentrations of chromium, lead, and mercury 

in sediments were all comparable to or less than the average base-wide background concentrations for 

these chemicals (Table 6-34). Therefore, chromium, lead, mercury, and zinc appear to warrant 

elimination as COPCs in Site 42 media and the aquatic foodchain. 

-* 

In summary, risk management considerations were investigated for aquatic COPCs retained after Step 

‘3A. Investigation of these factors indicates that potential risks from silver, zinc, and bis(2- 

ethylhexyl)phthalate exist in sediments and/or the aquatic foodchain. Silver appears to be elevated to a 

much higher degree than zinc or and bis(2-ethylhexyl)phthalate. Additional investigations should be 

conducted for silver in swale and stream sediments. This could include sediment toxicity testing. These 

investigations could be used for PRG calculation for silver. Any remedial action for silver (e.g., excavation 

of sediment) would presumably be ameliorative for zinc and bis(2-ethylhexyI)phthalate. It should be noted 

that several inorganics were elevated in a site surface water sample and a groundwater sample collected 

near that surface water sample. For the most part, these inorganics do not appear to be accumulating in 

sediments, but the groundwater discharge pathway to surface water and surface water risks may exist. 

6.7.6.2 Surface Soil/Terrestrial Foodchain 

Bis(2-ethylhexyl)phthalate and 4,4’-DDT were COPCs in the terrestrial foodchain modeling. The 

significance of bis(2-ethylhexyl)phthalate in site media was discussed above. Most of the former landfill is 

now paved, leaving only the toe of the landfill exposed. As a result, exposure to surface soil chemicals 

would probably be minimal for terrestrial wildlife. Also, pesticides are not known to have been disposed of 

in the landfill. Similar to sediments, the maximum concentration of 4,4’-DDT in soils was 0.023 mg/kg, 

which (despite elevated HQs in the modeling) appears to be qualitatively low from a risk management 

standpoint. In summary, risk management considerations were investigated for terrestrial COPCs retained 

after Step 3A. It does not appear that chemicals in surface soils at the site pose potential risks or a 

chemical source to the swales and stream that warrant additional study. Hence, bis(2- 

ethylhexyl)phthalate and 4,4’-DDT should not be retained as COPCs in surface soils or the terrestrial 

foodchain. 
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6.7.7 Site-specific Uncertainties 

No inorganics data were available for surface soil. It is believed that inorganics were omitted from the 

Site 42 surface soil sample analyte list due to the absence of concern with this class of chemicals in 

previous studies at the site. However, this assumption could not be verified. Therefore, the absence of 

these data introduces uncertainty into the ERA. In general, it does not appear that inorganic% other than 

silver, and zinc to a lesser extent, pose potential risks in stream sediments. Stream sediments are the 

main ecological concern at the site, primarily because most of the landfill surface soils have been paved 

over. Elevated silver in stream sed.iments is most likely a result of Site 5, which is located upgradient of 

the landfill. 

6.8 SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

6.8.1 Site Characterization Summary 

1. Historical environmental data reported in the Phase I SI report (E/A&H, 1992) was incorporated 

into the data base for this RI report. (However, because more current groundwater data was 

available from the 1997 field investigation, historical groundwater data was not included in the 

database.) Environmental samples collected as part of that work included seventy-seven soil 

samples from soil borings, seven surface soil samples, four sediment samples, four surface water 

samples and seven groundwater samples. The samples were analyzed for TCL VOCs, SVOCs 

and pesticide/PCBs, in addition to TAL metals. 

2. During the field activities in October 1997, the samples collected included three from surface soil; 

four from existing monitoring wells, and one from a newly installed monitoring well; four from 

surface water; and six from sediment. Surface soil samples were analyzed for TCL VOCs, 

SVOCs and pesticides/PCBs. Groundwater samples were analyzed for TCL VOCs and SVOCs, 

as well as TAL metals plus cyanide. Surface water samples were analyzed for TAL metals only. 

Sediment samples were analyzed for TAL metals plus cyanide, total organic carbon (TOC) and 

simultaneous extractable metals/acid volatile sulfides (AVSISEM). 

3. The upper of the two units making up the site’s shallow subsurface materials consists of a reddish 

to brown silty clay with some organic material and iron staining. The second, lower unit consists 

of a brown and gray, poor to moderately sorted, medium- to fine-grained sand with minor amounts 

of silt and clay. No fill material was encountered during the field investigation. 
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, n* 
4. The groundwater surface under the site ranges from 5.96 to 18.46 feet above mean sea level 

(msl). Groundwater appears to be flowing toward and discharging into the stream located 

southwest of Building 1866. The groundwater is primarily recharged by downward migration of 

precipitation through the unsaturated zone to the water table. 

6.8.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent’of contamination at Site 42: 

1. Localized areas of contamination or “hot spots” appear to be present in Site 42 soils and 

groundwater. The presence of these hot spots is consistent with the use of Site 42 as a landfill 

since materials placed in the landfill may serve as sources of contamination in the limited area 

surrounding the placement of the material. For example, reported concentrations of 

,, 1.“. 

ethylbenzene, toluene, and total xylenes suggest a release of fuel-related contaminants in the 

subsurface soils near boring 42B16, located along the perimeter of the area of debris in the 

undeveloped portion of Site 42. In addition, TCE and its degradation products were detected at 

concentrations ranging from 9 ug/L to 5,210 ug/L in the groundwater sample collected from well 

S42MW04 and at concentrations ranging from 1 ug/kg to 180 ug/kg in the subsurface soil 

samples collected in the vicinity of this well. This suggests the presence of a hot spot of TCE in 

the area southwest of the southeastern corner of Building 1688. 

2. Toluene was detected in two Site 42 surface soil samples collected on the southeastern side of 

Building 1688. 1,4-Dichlorobenzene and 4-methylphenol were detected in a single surface soil 

sample collected on the southeastern side of Building 1688. From one to six PAHs were detected 

at relatively low concentrations (ranging from 42 pg/kg to 76 pg/kg) in the surface soil samples 

collected from the three sampling points located near the southeastern portion of Site 42. In 

addition, 4,4’-DDT was detected at concentrations ranging from 4.9 ug/kg to 23 pg/kg in the five 

surface soil samples collected within or adjacent to Building 1688. No other SVOCs, pesticides, 

or PCBs were detected in Site 42 surface soil samples. Analyses for metals were not performed 

for surface soil samples. 

, ‘h,. 

3. Bis(2-ethylhexyl) phthalate was detected in Site 42 surface, subsurface, and sediment samples at 

concentrations ranging from 1,700 ug/kg to 28,000 ug/kg. Although phthalates are common field 

and laboratory contaminants, concentrations consistently reported at these levels suggest that 

significant concentrations (i.e., concentrations exceeding background) of bis(2-ethylhexyl) 

phthalate may be present in the soils and sediment at Site 42. With the exceptions of bis(2- 
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ethyhexyl) phthalate and di-n-butyl phthalate, several SVOCs, primarily PAHs, were infrequently 

detected in Site 42 subsurface soil samples. These SVOCs were detected in only four of the 77 

subsurface soil samples collected, and these four samples were all collected southwest of 

Building 1688 within or near the area of debris. 

4. Several pesticides were detected in Site 42 subsurface soil samples. Endosulfan sulfate and 

4,4’-DDT were detected in 22 and 14 of 77 samples, respectively, at concentrations ranging from 

4 ug/kg to 24 ug/kg. The remaining pesticides were each detected in from one to five samples. 

Pesticides were detected at various depth intervals in the subsurface soils throughout Site 42. 

However, in general, the greatest total number and the .maximum concentrations of pesticides 

were associated with subsurface soil samples collected from the area of debris in the 

undeveloped portion of the site. 

5. The maximum concentrations of several metals detected in Site 42 subsurface soil samples 

exceeded basewide background concentrations. However, with the exceptions of lead, nickel, 

and zinc, all reported concentrations were within the available concentration ranges reported in 

the literature for soils of the eastern United States and/or the state of Maryland. 

6. As previously noted, concentrations of TCE and some of its degradation products in the 

groundwater collected from well S42MW04 suggest the presence of a hot spot of TCE. With this 

exception, VOCs and SVOCs were infrequently detected at low concentrations in Site 42 

groundwater samples. Several metals were detected in the unfiltered and filtered groundwater 

samples collected from well S42MW07, located upgradient of the other Site 42 wells and 

crossgradient with Building 1688, at concentrations from two to 60 times greater than basewide 

background levels. Few reported results for metals in other Site 42 groundwater samples 

exceeded background levels. This suggests that the source of metals contamination in the 

groundwater collected from well S42MW07 may be upgradient of Site 42. The maximum 

concentrations of a majority of the metals detected in Site 42 surface water samples were 

detected in a surface water sample collected southwest of well S42MW07, also suggesting the 

possibility of an off-site upstream source of metals contamination. 

7. Few VOCs or SVOCs were detected in Site 42 sediment samples. Acetone, 2-butanone, 

di-n-butyl phthalate, ‘and bis(2-ethylhexyl) phthalate were also detected in Site 42 sediment 

samples. Seven pesticides were sporadically detected in Site 42 sediment samples. However, 

no particular pattern of pesticide concentrations was apparent from upstream to downstream 

sediment sampling locations. 
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8. Silver was detected in all Site 42 sediment samples at concentrations ranging from 1 mg/kg to 

99 mg/kg. Concentrations of cadmium and sodium in Site 42 sediment samples also exceeded 

basewide background levels. 

6.8.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Olsen Road Landfill: 

1. The human health risk assessment for the Olsen Road Landfill considered current/future maintenance 

workers and current/future full-time employees exposed to surface soil and sediment; currjent/future 

adolescent trespassers exposed to surface soil, surface water, and sediment; future construction 

workers exposed to surface/subsurface soil, groundwater, and sediment; and hypothetical future 

residents exposed to surface/subsurface soil, groundwater, surface water, and sediment. 

2. Hazard indices for maintenance workers, full-time employee, and adolescent trespassers were less 

than 1 .O indicating that there is minimal potential for adverse noncarcinogenic health effects under the 

conditions established in the exposure assessment. J 

3. Hazard indices for the construction worker exceed 1.0 for the RME scenario, but the hazard indices 

for the effected target organs were less than 1 .O; indicating that there is minimal potential for adverse 

noncarcinogenic health effects under the conditions established in the exposure assessment. J 

4. The hazard indices for a future child resident exposed to soil and groundwater and a future adult 

resident exposed to groundwater were above the acceptable level of 1.0. Iron was the main 

contributor to the hazard index for soil. Trichloroethene, arsenic, chromium, iron, and vanadium were 

the main contributors to the hazard index for’groundwater for the child resident. Trichloroethene, 

arsenic, and iron were the main contributors to the hazard index for groundwater for the adult 

resident. 

5. Incremental lifetime cancer risks for maintenance workers, full-time employees, construction wor 

and adolescent trespassers were within or less than EPA’s target risk range of IO4 to 1 06. 

6. The incremental lifetime cancer risk for a lifelong resident exposed to groundwater exceeded EPA’s 

target risk range of 10”’ to 1 06. Trichloroethene and vinyl chloride were the main contributors to the 

cancer risk. 
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7. The maximum detected concentration of lead in groundwater exceeds the Federal action level of 

15 ug/L. The IEUBK Model was used to evaluate exposures to lead in soil and groundwater by 

hypothetical resident children. The IUEBK Model results indicate that adverse effects due to lead 

exposure are anticipated for children routinely consuming groundwater under a residential scenario. 

6.8.4 Ecological Risk Assessment Suihmary 

The following items summarize the ecological risk assessment conducted for Sites 42: 

1. Potential risks are present from silver, zinc, and bis(2-ethylhexyl)phthalate in site sediments. Silver 

appears to be elevated to much more significant degree than zinc and bis(2-ethyIhexyl)phthalate. 

2. Several inorganics were elevated in a site surface water sample and 

near that surface water sample. In general, the elevated inorganics 

to be accumulating in sediments, but the groundwater discharge 

surface water risks may exist. 

6.8.5 Recommendations 

a groundwater sample collected 

in these samples do not appear 

pathway to surface water and 

l Incremental lifetime cancer risks for maintenance workers, full-time employees, construction workers 

and adolescent trespassers were within EPA guidelines. For all other scenarios, either the human 

health risks were below EPA guidelines or the scenarios were based on future conditions. Based on 

maintaining the current land use, potential human health risks do not warrant further action at this 

time. The need for future action should be reconsidered if plans evolve for modifying the land use 

(e.g., to a residential land use). 

l Additional ecological study is necessary to more fully characterize potential risks from silver in 

sediments. These data could be used to calculate ecological PRGs for silver. Any removal action for 

silver in sediments would additionally mitigate the lesser risks from zinc and bis(2- 

ethylhexyl)phthalate in the site sediments. 

l Given the site’s past use as a landfill, it is recommended that a feasibility strictly be prepared to 

examine options for closing the landfill in response to COMAR 26.04.07.. 
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TABLE 6-1 

SAMPLING PROGRAM SUMMARY - Historical Sampling (I) 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 ( E/A&H, 1992) 
2 Analytical Method: EPA Contract Laboratory Program, Statement of 

Work for Organics Analysis (EPA CLP 3/90) 
3 Analytical Method: EPA Contract Laboratory Program, Statement of 

Work for lnorganics Analysis (EPA CLP 3/91) 
4 Only Samples from boring 42SBl through 42SB16 



TABLE 6-2 

SAMPLING PROGRAM SUMMARY - OCTOBER 1997 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Analysis 
Sample Media Sample ID TCL TCL TCL TAL Metals 

Number VOCs(” SVOCsf’) PesticideslPCBs”’ and Cyanidef2’ TOC PH AVS/SEM(3’ 

SurfaceSoil S42SSOOlOOOl . . . . 

S42SSOO20001 . . . . 

S42SSOO30001 . . . . 

S42MW002FOOl 

S42SD0040001 . . . 

S42SD0050001 . . . 

S42SD0060001 . . . 



TABLE 6-2 

SAMPLING PROGRAM SUMMARY - OCTOBER 1997 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

1 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW OLM03.1 
2 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW ILM04.0 

-3 Analytical Method: EPA Draft Analytical Method for Determination of Acid Volatile Sulfide in Sediment 
4 Analysis did not include cyanide 



TABLE 6-3 

SITE 42 MONITORING WELL GROUNDWATER LEVEL SUMMARY 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Well Name 
S42MW02 

S42MW03 

S42MW04 

S42MW06 

S42MW07 

Elevation of Depth to Groundwater 
Measuring Point Groundwater Elevation 
(ft above MSL) (fit) (ft above MSL) 

23.56 10.36 13.20 

10.44 4.48 5.96 

20.12 5.99 14.13 

20.84 9.43 11.41 

27.38 8.92 18.46 



TABLE 64 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42SS-10 42SS-IOD 42SS-11 42SS-14 42SS-15 42SS-7 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5’ 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 03192 03192 03192 03192 03192 03192 
LOCATION: 42SS10 42SS10 42SSi 1 42SSl4 42SS15 42SS7 

FIELD DUPLICATE OF: 42SS-10 

VOLATILES @g/kg) 

TOLUENE 12 u 12 u 
I 

12 u 
I 

25 
I 

3J 
I 

12 u 
I 

SEMIVOLATILES @g/kg) 

1 ,CDICHLOROBENZENE 410 u 410 u 400 u 390 u 120 J 410 u 

4-METHYLPHENOL 410 u 410 u 400 u 390 u 140 J 410 u 

BIS(2-ETHYLHEXYL)PHTHALATE 6400 B 8900 B 3700 B 390 u 420 U 6200 B 

PESTlClDESlPCBs @g/kg) 

4,4’-DDT 4.9 
I 

4.1 u 5.2 P 3.9 u 4.2 U 8.8 



TABLE 6-4 (CONTINUED) 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42SS-8 42ss-9 
DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 03192 03192 

LOCATION: 42SS8 42ss9 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

TOLUENE 11 u 11 u I 1 
SEMIVOLATILES @g/kg) 

1 ,CDICHLOROBENZENE 380 U 370 u I 
4-METHYLPHENOL 380 U 370 u 

BIS(2-ETHYLHEXYL)PHTHALATE 7100 B 6300 B 

PESTlClDESlPCBs @g/kg) 

4,4’-DDT I 23 P I IO P I 1 I 



TABLE 6-5 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42SS0010001 S42SSOO20001 S42SSOO30001 S42DUP002 

DEPTH (feet): 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 0.0 - 0.5 

SAMPLE DATE: 1011 o/97 10/10/97 1 O/l 0197 10110197 

LOCATION: S42SSOl S42SSO2 S42SSO3 S42SSO3 

FIELD DUPLICATE OF: S42SSOO30001 

SEMIVOLATILES (pg/kg) 

BENZO(A)ANTHRACENE 400 UJ 42 J 360 UJ 360 UJ 

BENZO(A)PYRENE 400 UJ 42 J 360 UJ 360 UJ 

BENZO(B)FLUORANTHENE 400 UJ 76 J 45 J 50 J 

CHRYSENE 400 UJ 44 J 55 J 360 UJ 

FLUORANTHENE 51 J 60 J 360 UJ 360 UJ 

PYRENE 76 J 63 J 360 UJ 360 UJ 

GENERAL CHEMISTRY 

PH 5.37 I 5.13 5.13 5.28 1 



TABLE 6-6 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL 

SITE 42 - OLSEN ROAD LANDF 
IHDIV-NSWC, INDIAN HEAD, MAR7 

SAMPLE NUMBER: 4281-2 4281-6 42810-2 
DEPTH (feet): 4.0 - 6.0 24.0 - 26.0 4.0 - 6.0 

SAMPLE DATE: NA NA NA 
LOCATION: 42Bl 4281 42810 

FIELD DUPLICATE OF: 

VOLATILES &g/kg) 

1 ,P-DICHLOROETHENE (TOTAL) IO u IO u IO u 

ACETONE IO u IO u IO u 

CHLOROBENZENE IOU IO u IO u 

ETHYLBENZENE IO u IO u IO u 

METHYLENE CHLORIDE 9 10 u 8 

TOLUENE IO u IO u IO u 

TRICHLOROETHENE IO u IO u 10 u 

XYLENES, TOTAL IO u IOU IO u 

SEMIVOLATILES @g/kg) 

3ESULTS - HISTORICAL DATA 
LL 
LAND 
42610-3 42610-4 42611-2 
9.0- 11.0 14.0- 16.0 4.0 - 6.0 

NA NA NA 
42810 42810 42811 

I I I 

IO u 10 u IO u 

IO u IO u 10 u 

IO u 10 u IO u 

10 u IO u IO u 

10 u 8 IO u 

10 u IO u IO u 

10 u 10 u 7 

10 u IO u 10 u 



? 
3 

TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4281-2 4281-6 42610-2 42810-3 
DEPTH (feet): 4.0 - 6.0 24.0 - 26.0 4.0 -6.0 9.0 - 11 .O’ 

SAMPLE DATE: NA NA NA NA 
LOCATION: 4281 4281 42810 42BlO 

FIELD DUPLICATE OF: 

‘SEMIVOLATILES &g/kg) 
PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs @g/kg) 
4,4’-DDD 

4,4-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 
ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

42810 42Bll 

I I I I 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 330 u 330 u 330 u 330 u 330 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 5 3.3 u 3.3 u 3.3 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7u 1.7 u . 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 18 13 12 14 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

1.7 u 1.7 u 4 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

17 u 17 u 17 u 17 u 17 u 17 u 

10200 5260 10300 3600 7640 9840 

10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

98.0 1.0 u 82.0 56.0 92.0 34.0 

1.0 u 1.0 u 0.5 u 0.5 u 0.5 u 0.5 u 

1.0 u 1.0 u 0.5 u 0.5 u 0.5 u 1.0 

1000 u 1000 u 500 u 500 u 896 500 u 

10.0 6.0 10.0 6.0 13.0 2.0 

18.0 1.0 u 13.0 5.0 u 5.0 u 5.0 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD .LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4281-2 42Bl-6 42810-2 42810-3 428104 42811-2 
DEPTH (feet): 4.0 - 6.0 24.0 - 26.0 4.0 -6.0 9.0- 11.0 14.0- 16.0 4.0 - 6.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 4281 42Bl 42810 42810 42810 42811 
FIELD DUPLICATE OF: 

METALS (mglkg) 
‘COPPER 10.0 1.0 u 2.5 U 2.5 U 2.5 U 14.0 

CYANIDE 0.5 u 0.5 u 0.5 0.5 u 0.5 u 0.5 u 

IRON 46500 2200 11800 7540 10400 65200 

LEAD 6.0 6.0 7.0 5.0 10.0 11.0 

MAGNESIUM 1700 1000 u 725 500 u 1160 865 

MANGANESE 34.0 75.0 261 114 84.0 37.0 

NICKEL 27.0 2.0 u 8.0 4.0 u 8.0 8.0 

POTASSIUM 1000 u 1000 u 500 u 500 u 958 675 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 1000 u 1000 u 500 u 500 u 500 u 500 u 

VANADIUM 25.0 21.0 20.0 10.0 21.0 8.0 

ZINC 60.0 10.0 24.0 14.0 25.0 30.0 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42811-3 4281 I-30 42811-5 42811-6 428124 
DEPTH (feet): 9.0- 11.0 9.0- 11.0 19.0 - 21.0 24.0 - 26.0 14.0 - 16.0' 

SAMPLE DATE: NA NA NA NA NA 
LOCATION: 42811 42811 42Bll 42811 42812 

FIELD DUPLICATE OF: 42811-3 

VOLATILES &g/kg) 

19.0 - 21.0 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u IO u 10 u 10 u 
ACETONE 10 u 10 u 10 u 10 u 10 u 10 u 
CHLOROBENZENE 10 u IO u 10 u 10 u IO u 10 u 
ETHYLBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 
METHYLENE CHLORIDE 10 u 10 u IO u 10 u 10 u 10 
TOLUENE 10 u 10 u IO u 10 u 10 u 10 u 
TRICHLOROETHENE 6 10 u 10 u 116 10 u 10 u 
XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u 10 u 

SEMIVOLATILES @g/kg) 
2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 
ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(A)PYRENE 330 u 330 u 330 u 330 iJ 330 u 330 u 
BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 
BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 
BlS(2-ETHYLHEXYL)PHTHAlATE 330 u 330 u 330 u . 330 u 330 u 330 u 
CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 
DI-N-BUTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 
DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 
DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 330 u 
DIETHYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 
FLUORANTHENE 330 u. 330 u 330 u 330 u 330 u 330 u 
FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 
INDENO(1,2,3-CD)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 
NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 



TABLE 6-6 
SUMMARY OF POSITIVE SUBSURFACE SOI 

SITE 42 - OLSE 
IHDIV-NSWC, INDlr 

~- 

PHENANTHRENE 330 u 330 u 

PYRENE 330 u 330 u 

PESTlClDESlPCBs (pglkg) 

METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

11800 11900 

10.0 u 14.0 

97.0 85.0 

1.0 1:o 

0.5 u 0.5 u 

500 u 500 u 

17.0 14.0 

7.0 6.0 

CONTINUED) 
. ANALYTICAL RESULTS - HISTORICAL DATA 
I ROAD LANDFILL 
,N HEAD, MARYLAND 

330 u 330 u 330 u 330 u 

330 u I 330 u I 330 u I 330 u I 

8690 3640 . 8130 3110 

10.0 u 10.0 u 10.0 u 10.0 u 

113 51.0 52.0 20.0 u 

0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 

881 704 500 u 500 u 

14.0 7.0 8.0 2.0 

35.0 10.0 12.0 5.0 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4281 l-3 4281 I-3D 42811-5 4281 l-6 428124 
DEPTH (feet): 9.0- 11.0 9.0 - 11.0 19.0 - 21.0 24.0 - 26.0 14.0 - 16.0 

SAMPLE DATE: NA NA NA NA NA 
LOCATION: 42811 42811 4281 I 42811 42812 

FIELD DUPLICATE OF: 4281 l-3 

METALS (mglkg) 

42812-5 
19.0 - 21.0 

NA 

42812 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42812-6 42813-2 42813-3 42813-3D 42813-5 42814-2 
DEPTH (feet): 24.0 - 26.0 4.0 -6.0 9.0 - 11 .o 9.0- 11.0 19.0-21.0 4.0 -6.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 42812 42813 42813 42813 42813 42B14 
FIELD DUPLICATE OF: 42813-3 

VOLATILES (pg/kg) 

1 ,ZDICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 

ACETONE 140 10 u 10 u 10 u 10 u 10 u 

CHLOROBENZENE IO u 10 u 10 u 10 u IO u IO u 

ETHYLBENZENE 10 u IO u IO u 10 u IO u 10 u 

METHYLENE CHLORIDE 10 u 7 6 10 u 10 u 7 

TOLUENE 10 u 10 u 10 u’ IO u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 10 IO 57 10 u 

XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u IO u 

SEMIVOLATILES &g/kg) 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HIS 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42812-6 42813-2 42813-3 42813-3D 
DEPTH (feet): 24.0 - 26.0 4.0 - 6.0 9.0-11.0 9.0- 11.0 

SAMPLE DATE: NA NA NA NA 
LOCATION: 42812 42813 42813 42813 

FIELD DUPLICATE OF: 42813-3 

SEMIVOLATILES (pa/kg) 

‘TI 

I 

ORICAL DATA 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (pglkg) 
4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 
ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

ICALCIUM 
CHROMIUM 

COBALT 

330 u 330 u 330 u 330 u 330 u 330 u 

330 u 755 330 u 330 u 330 u 330 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 5 3.3 u 4 3.3 u 10 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 2 

1.7 u 1.7 u 1.7 u 3 1.7 u 2 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 5 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 4 3.3 u 

3.3 u 8 17 3.3 u 16 3.3 u 

3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 4 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7u 

17 u 17 u 17 u 17 u 17 u 17 u 

12600 8610 12800 12800 1490 8040 

10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

100 71 .o 74.0 50.0 20.0 u 65.0 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

1 1130 ! 990 ! 16.0 500 u ! 500 u ! 1080 1 
19.0 14.0 16.0 U 14.0 5.0 11.0 

16.0 9.0 7.0 5.0 u 5.0 u 15.0 

I / 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD .LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42812-6 42813-2 42813-3 42813-3D 42813-5 42814-2 
DEPTH (feet): 24.0 - 26.0 4.0 - 6.0 9.0- 11.0 9.0 - 11.0 19.0-21.0 4.0 - 6.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 42812 42813 42813 42613 42813 42814 
FIELD DUPLICATE OF: 428133 

METALS (mglkg) 

COPPER 2.5 U 7.0 2.5 U 3.0 2.5 U 10.0 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 16500 14100 9310 15100 8340 16800 

LEAD 9.0 17.0 7.0 7.0 3.0 u 118 

MAGNESIUM 1780 1300 1160 1110 500 u 1560 

MANGANESE 124 78.0 40.0 39.0 39.0 156 

NICKEL 19.0 12.0 12.0 9.0 4.0 u 16.0 

POTASSIUM 1290 990 710 777 500 u 754 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 500 u 500 u 500 u 500 u 500 u 500 u 

VANADIUM 36.0 24.0 17.0 23.0 5.0 u 19.0 

ZINC 48.0 44.0 30.0 28.0 7.0 40.0 
I 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42814-3 42Bt4-3D 428144 42815-3 42815-3D 428154 
DEPTH (feet): 9.0- 11.0 9.0- 11.0 14.0 - 16.0 9.0 - 11 .O' 9.0- 11.0 14.0 - 16.0 

SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 42814 42814 42814 42815 42815 42815 

FIELD DUPLICATE OF: 42814-3 42815-3 

VOLATILES @g/kg) 
1 ,P-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 

ACETONE 167 211 10 u 79 10 u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 6 10 u 10 u 10 u 13 10 u 

TOLUENE 10 u 10 u 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u 10 u 

SEMIVOLATILES (yglkg) 
2-METHYLNAPHTHALENE 330 u 330 u 742 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 1480 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

’ BlS(P-ETHYLHEXYL)PHTHALATE 668 330 u 330 u 330 u 330 u 236 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 330 u 330 u 330 u 283 247 283 

DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330 u 1220 330 u 330 u 330 u 

DIETHYL PHTHAIATE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 1030 330 u 330 u 330 u 

INDENO(I,2,3-CD)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

NAPHTHALENE 330 u 330 u 470 330 u 330 u 330 u 

. 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42814-3 42814-31) 42814-4 428153 42815-3D 428154 
DEPTH (feet): 9.0 - 11 .o 9.0- 11.0 14.0 - 16.0 9.0 - 11 .o 9.0- 11.0 14.0- 16.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 42814 42814 42814 42815 42815 42815 
FIELD DUPLICATE OF: 42814-3 42815-3 

SEMIVOLATILES @g/kg) 

PHENANTHRENE 330 u 330 u 1240 330 u 330 u 330 u 

PYRENE 330 u 330 u 309 330 u 330 u 330 u 

‘PESTICIDESIPCBs (pglkg) 
L 

4,4’-DDD 5 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

4$-DDE 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

4,4’-DDT 22 3.3 u 4 3.3 u 3.3 u 3.3 u 

ALPHA-CHLORDANE 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

BETA-BHC 2 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

DELTA-BHC 1.7 u 3 2 1.7 u 1.7 u 1.7 u 

DIELDRIN 10 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

ENDOSULFAN II 3.3 u 5 3.3 u 6 3.3 u 3.3 u 

ENDOSULFAN SULFATE 3.3 u 24 22 17 13 13 

ENDRIN 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

GAMMA-BHC (LINDANE) 1.7 u 4 7 1.7 u 1.7 u 1.7 u 

GAMMA-CHLORDANE 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

HEPTACHLOR EPOXIDE 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

METHOXYCHLOR 1.7 U’ 17 u 35 1.7 u 1.7 u 1.7 u 

METALS (mglkg) 

ALUMINUM 8740 11300 5320 13000 8110 9900 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

BARIUM 64.0 79.0 84.0 307 47.0 24.0 

BERYLLIUM 0.5 u 0.5 u 0.5 u 1.0 1.0 0.5 u 

CADMIUM 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

CALCIUM 500 u 633 500 u 802 500 u 500 u 

CHROMIUM 9.0 10.0 6.0 17.0 8.0 12.0 

COBALT 8.0 11.0 11.0 8.0 8.0 103 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42814-3 42814-3D 428144 42815-3 42815-30 428154 
DEPTH (feet): 9.0 - 11 .o 9.0 - 11.0 14.0 - 16.0 9.0- 11.0 9.0- 11.0 14.0 - 16.0 

SAMPLE DATE: NA NA NA NA NA NA 

LOCATION: 42814 42B14 42814 42815 42815 42815 

FIELD DUPLICATE OF: 42814-3 42815-3 

METALS (mglkg) 

COPPER 17.0 17.0 11.0 13.0 14.0 17.0 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 16700 17400 10000 22400 27000 30600 

LEAD 26.0 376 8.0 12.0 12.0 8.0 

MAGNESIUM 1670 1360 500 u 1530 1650 2360 

MANGANESE 154 261 120 . 46.0 64.0 648 

NICKEL 9.0 11.0 9.0 15.0 14.0 32.0 

POTASSIUM 500 u 707 500 u 601 500 u 500 u 

SILVER 10.0 19.0 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 154 500 u 124 271 235 672 

VANADIUM 15.0 24.0 10.0 22.0 16.0 13.0 

ZINC 379 109 , 35.0 104 35.0 64.0 



TABLE 6-6 (CONTIthED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42815-5 4281636 42816-d 42816-5 
DEPTH (feet): 19.0 - 21.0 9.0- 11.0 16.0 - 18.0 18.0 - 20.0 

SAMPLE DATE: NA NA NA NA 
LOCATION: 42815 42B16 42816 42B16 

FIELD DUPLICATE OF: 
I I I I 1 

VOLATILES (pg/kg) 

h.2-DICHLOROETHENE (TOTAL) I 10 u I 10 u I 10 u I 10 u I 12 u 12 u 

42B17-2 
4.0 - 6.0 

03192 

42817 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLATILES &g/kg) 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(P-ETHYLHEXYL)PHTHALATE 

CHRYSENE 

DI-N-BUTYL PHTHAIATE 

DI-N-OCTYL PHTHAIATE 

DlBENZOFUfiAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

INDENO(I,2,3-CD)PYRENE 

NAPHTHALENE 

10 u 81 10 u 10 u 12 u 12 u 

10 u 49 10 u 10 u 12 u 12 u 

10 u 684 10 u 10 u 12 u 12 u 

10 u 13 10 u -10 u 12 u 55 

10 u 20 10 u 10 u 12 u 12 u 

10 u 10 u 10 u IO u 8J 12 u 

10 u 15100 29 10 u 12 u 12 u 

330 u 330 u 330 u 330 u 410 u 400 u 

330 u 330 u 330 u 330 u 410 u 400 u 

330 u 360 330 u 330 u 410 u 400 u 

330 u 313 330 u 330 u 410 u 400 u 

330 u 394 330 u 330 u 410 u 400 u 

330 u 290 330 u 330 u 410 u 400 u 

330 u 325 330 u 330 u 410 u 400 u 

454 476 316 330 u 11000 EB 7500 B 

330 u 464 330 u 330 u 410 u 400 u 

379 330 u 234 222 61 J 68 J 

330 u 330 u 330 u 330 u 410 u 400 u 

330 u 330 u 330 u 330 u 410 u 400 u 

330 u 916 330 u 330 u 410 u 400 u 

330 u 580 330 u 330 u 410 u 400 u 

330 u 330 u 330 u 330 u 410 u 400 u 

330 u 302 330 u 330 u 410 u 400 u 

330 u 330 u 330 u 330 u 410 u 400 u 
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TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42015-5 42816-3C 42816-4 42816-5 42817-2 
DEPTH (feet): 19.0 - 21 .o 9.0- 11.0 16.0 - 18.0 18.0 - 20.0’ 4.0 - 6.0 

SAMPLE DATE: NA NA NA NA 03192 
LOCATION: 42815 42816 42816 42816 42817 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pa/kg) 
PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs (pglkg) 
4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

METALS (mglkg) 
ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

330 u 847 330 u 330 u 410 u 400 u 

330 u 1390 330 u 330 u 410 u 400 u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

3.3 u 7 3.3 u 3.3 u 4.1 u 4u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

1.7 u 3 1.7 u 1.7 u 2u 2u 

1.7 u 2 1.7 u 1.7 u 2u 2u 

1.7 u 1.7 u 1.7 u 1.7 u 2u 2u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

16 15 13 10 4.1 u 4u 

3.3 u 3.3 u 3.3 u 3.3 u 4.1 u 4u 

1.7 u 1.7 u 1.7 u 1.7 u 2u 2u 

1.7 u 3 1.7 u 1.7 u 2u 2u 

1.7 u 1.7 u 1.7 u 1.7 u 2u 2u 

17 u 17 u 17 u 17 u 20 u 20 u 

1140 6840 48000 5620 

10.0 u 10.0 u 10.0 u 10.0 u 

20.0 u 50.0 60.0 54.0 

0.5 u 0.5 u 0.5 u 1.0 

0.5 u 2.0 0.5 u 0.5 u 

500 u 1860 500 u 500 u 

6.0 13.0 6.0 16.0 

5.0 u 7.0 7.0 7.0 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL 

SITE 42 - OLSEN ROAD LANDFI 
IHDIV-NSWC, INDIAN HEAD, MARY 

SAMPLE NUMBER: 42815-5 42916-3C 429164 
DEPTH (feet): 19.0 - 21 .o 9.0 - 11.0 16.0 - 18.0 

SAMPLE DATE: NA NA NA 
LOCATION: 42815 42816 42816 

FIELD DUPLICATE OF: 

METALS (mglkg) 

3ESULTS - HISTORICAL DATA 

3s; 

I I I 

2.5 U 

0.5 u 

26900 

10.0 

500 u 

81.0 

8.0 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42917-4 42917-5 42918-3 429184 42918-6 42919-3 
DEPTH (feet): 14.0- 16.0 19.0 - 21.0 9.0- 11.0 14.0- 16.0 21.0-23.0 9.0 - 11 .o 
SAMPLE DATE: 03192 03192 03192 03192 03192 03192 
LOCATION: 42B17 42817 42818 42818 42818 42819 

FIELD DUPLICATE OF: 

VOLATILES &g/kg) 
1,2-DICHLOROETHENE (TOTAL) 12 u 14 u 12 u 12 u 13 u 12 J 

ACETONE 12 u 14 u 12 u 12 u 13 u 13 u 

CHLOROBENZENE 12 u 14 u 12 u 12 u 13 u 13 u 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 
IP-METHYLNAPHTHALENE 

I i I 
12 u 14 u 12 u 12 u 13 u 13 u 

12 u 14 u 12 u 12 u 13 u 13 u 

12 u 14 u 12 u 12 u 13 u 13u 

43 14 u 12 u 33 13 u 35 

12 u 14 u 12 u 12 u 13 u 13 u 

I 400 u I 420 U I 400 u I 390 u I 430 u I 430 u 

ACENAPHTHENE 400 u 420 U 400 u 390 u 430 u 430 u 

BENZO(A)ANTHRACENE 400 u 420 U 400 u 390 u 430 u 430 u 

BENZO(A)PYRENE 400 u 420 U 400 u 390 iJ 430 u 430 u 

BENZO(B)FLUORANTHENE 400 u 420 U 400 u 390 u 430 u 430 u 

BENZO(G,H,I)PERYLENE 400 u 420 U 400 u 390 u 430 u 430 u 

BENZO(K)FLUORANTHENE 400 u 420 U 400 u 390 u 430 u 430 u 

BlS(2-ETHYLHEXYL)PHTHAlATE 4800 B 23000 EB 6600 B 2900 B 3100 B 2000 B 

CHRYSENE 400 u 420 U 400 u 390 u 430 u 430 u 

DI-N-BUTYL PHTHAIATE 52 J 420 U 59 J 390 u 430 u 430 u 

DI-N-OCTYL PHTHALATE 400 u 420 U 400 u 390 u 430 u 47 JB 

DIBENZOFURAN 400 u 420 U 400 u 390 u 430 u 430 u 

DIETHYL PHTHALATE 400 u 420 U 400 u 390 u 430 u 430 u 

FLUORANTHENE 400 u 420 U 400 u 390 u 430 u 430 u 

FLUORENE 400 u 420 U 400 u 390 u 430 u 430 u 

INDENO(l,S,J-CD)PYRENE 400 u 420 U 400 u 390 u 430 u 430 u 

NAPHTHALENE 400 u 420 U 400 u 390 u 430 u 430 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 426174 42917-5 42918-3 42B184 42918-6 
DEPTH (feet): 14.0 - 16.0 19.0-21.0 9.0-11.0 14.0 - 16.0 21.0 - 23.0 
SAMPLE DATE: 03192 03192 03192 03192 03192 
LOCATION: 42817 42817 42818 42818 42Bl8 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pglkg) 
PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs @g/kg) 
4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

400 u 420 U 400 u 390 u 430 u ’ 430 u 

400 u 420 U 400 u 390 u 430 u 430 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

4u 7.9 P 4u 3.9 u 4.3 u 4.7 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

4u 4.7 u 4u 3.9 u 4.3 u 4.3 u 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

2u 2.3 U 2u 2u 2.1 u 2.1 u 

20 u . 23 U 20 u 20 u 21 u 21 u 

9.0- 11.0 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE.SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

ISAMPLE NUMBER: 1 429194 1 42919-5 14202-2 14292-3 
DEPTH (feet): 14.0- 16.0 19.0-21.0 4.0 -6.0 9.0- 11.0 
SAMPLE DATE: 03192 03192 NA NA 
LOCATION: 42819 42B19 4282 4282 

FIELD DUPLICATE OF: 
I 

VOLATILES (pglkg) 

4292-5 42926 
19.0 - 21.0 24.0 - 26.0 

NA NA 
4282 4282 

1,2-DICHLOROETHENE (TOTAL) 57 14 u 10 u 10 u 10 u 10 u 

ACETONE 12 u 14 u 10 u 10 u 10 u 10 u 

CHLOROBENZENE 12 u 14 u 10 u 10 u 10 u 10 u 

. ETHYLBENZENE 12 u 14 u 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 12u 14 u 10 u 10 u 7 10 u 

TOLUENE 12 u 14 u 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 84 180 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 12 u 14 u 10 u 10 u 10 u 10 u 

SEMIVOLATILES (pglkg) 
2-METHYLNAPHTHALENE 400 u 460 U 330 u 330 u 330 u 330 u 

ACENAPHTHENE 400 u 460 U 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 400 u 460 U. 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 400 u 460 U 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 400 u 460 U 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 400 u 460 U 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 400 u 460 U 330 u 330 u 330 u 330 u 

BlS(2-ETHYLHEXYL)PHTHALATE 6400 B 18000 EB 330 u 330 u 330 u 330 u 

CHRYSENE 400 u 460 U 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 400 u 460 U 330 u 330 u 361 273 

DI-N-OCTYL PHTHALATE 400 u 460 U 330 u 330 u 330 u 330 u 

DIBENZOFURAN 400-u 460 U 330 u 330 u 330 u 330 u 

DIETHYL PHTHAIATE 400 u 460 U 330 u 330 u 330 u 330 u 

FLUORANTHENE 400 u 460 U 330 u 330 u 330 u 330 u 

FLUORENE 400 u 460 U 330 u 330 u 330 u 330 u 

INDENO(1,2,bCD)PYRENE 400 u 460 U 330 u 330 u 330 u 330 u 

NAPHTHALENE 400 u 460 U 330 u 330 u 330 u 330 u 

I 



TABLE 6-6 
SUMMARY OF POSITIVE SUBSURFACE SOI 

SITE 42 - OLSE 
IHDIV-NSWC, INDI 

~ 

SEMIVOLATILES (pg/kg) 

PHENANTHRENE 400 u 460 U 

PYRENE 400 u 460 U 

PESTlClDESlPCBs @g/kg) 

METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

CONTINUED) 
. ANALYTICAL RESULTS - HISTORICAL DATA 
4 ROAD LANDFILL 
LN HEAD, MARYLAND 

4292-2 4282-3 4292-5 4292-8 
4.0 - 6.0 9.0- 11.0 19.0 - 21 .o 24.0 - 26.0 

NA NA NA NA 
4282 4282 4282 4282 

I I I I 

330 u 330 u I 330 u I 330 u 

330 u 1 330 u 330 u 330 u 

3.3 u I 3.3 u I 3.3 u I 3.3 u I 

13000 14300 8530 .5220 

10.0 u 10.0 u 10.0 u 10.0 u 

75.0 76.0 85.0 63.0 

1.0 u 1.0 u 1.0 u 0.5 u 

1.0 u 1.0 u 2.0 0.5 u 

1000 u 1000 u 1000 u 1000 u 

18.0 15.0 10.0 11.0 

1.0 u 1.0 u 14.0 1.0 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 429194 42919-5 4282-2 4292-3 4292-5 42B2-6 

DEPTH (feet): 14.0 - 16.0 19.0- 21.0 4.0 -6.0 9.0 - 11 .o 19.0 -21.0 24.0 - 26.0 

SAMPLE DATE: 03192 03192 NA NA NA NA 

LOCATION: 42819 42819 4282 4282 4282 42B2 

FIELD DUPLICATE OF: 

METALS (mglkg) 

COPPER 11.0 1.0 u 6.0 1.0 u 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 44800 19000 50500 14900 

LEAD 14.0 11.0 14.0 4.0 

MAGNESIUM 1410 1310 1680 1490 

MANGANESE 141 71.0 180 56.0 

NICKEL 13.0 13.0 25.0 22.0 

POTASSIUM 1000 u 1000 u 1000 u 1000 u 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 1000 u 1000 u 1000 u * 1000 u 

VANADIUM 40.0 27.0 32.0 15.0 

ZINC 44.0 34.0 58.0 40.0 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD .LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

VOLATILES (@kg) 

1 ,P-DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLATILES @g/kg) 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(P-ETHYLHEXYL)PHTHAlATE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHAIATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

03192 

42820 

12 u 

12 u 

12 u 

12 u 

4J 

12 u 

12 u 

12 u 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

4900 B 1700 B 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

390 u 420 U 

42920-3 
9.0- 11.0 

03192 

42820 

12 u 

9J 

12 u 

12 u 

12 u 

12 u 

12 u 

12 u 

12 u 13 u 12 u 12 u 

12 u 13 u 12 u 12 u 

12 u 13 u 12 u 12 u 

12 u 13 u 12 u 12 u 

12 u 13 u 12 u 12 u 

12 u 13 u 12 u 12 u 

12 u 13 u 12 u 12 u 

12 u 13 u 12 u 12 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42920-Z 42920-3 42820-5 42921-2 428214 
DEPTH (feet): 4.0 - 6.0 9.0 - 11 .o 19.0 - 21 .o 4.0 - 6.0 14.0 - 16.0 

SAMPLE DATE: 03192 03192 03192 03192 03192 
LOCATION: 42820 42820 42820 42821 42821 

FIELD DUP.LlCATE OF: 

SEMIVOLATILES @g/kg) 

19.0 - 21.0 

PHENANTHRENE 

PYRENE 

‘PESTICIDESIPCBs @g/kg) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

.DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

390 u 420 U 

390 u 420 U 

3.9 u 4.2 U 

3.9 u 4.2 U 

3.9 u 4.2 U 

1.9 u 2.1 u 

1.9 u 2.1 u 

1.9 u 2.1 u 

3.9 u 4.2 U 

3.9 u 4.2 U 

3.9 u 4.2 U 

3.9 u 4.2 U 

1.9 u 2.1 u 

1.9 u 2.1 u 

1.9 u 2.1 u 

19 u. 21 u 

420 U 420 U 400 u 420 U 

420 U 420 U 400 u 420 U 

4.2 U 4.2 U 4u 4.2 U 

4.2 U 4.2 U 4u 4.2 U 

4.2 P 5.4 P 4u 13 P 

2.1 u 2.1 u 2u 2.1 u 

2.1 u 2.1 u 2u 2.1 u 

2.1 u 2.1 u 2u 2.1 u 

4.2 U 4.2 U 4u 4.2 U 

4.2 U 4.2 U 4u 4.2 U 

4.2 U 4.2 U 4u 4.2 U 

4.2 U 4.2 U 4u 4.2 U 

2.1 u 2.1 u 2u 2.1 u 

2.1 u 2.1 u 2u 2.1 u 

2.1 u 2.1 u 2u 2.1 u 

21 u 21 u 20 u 21 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42822-2 42822-3 42622-6 42623-2 420234 42823-5 
DEPTH (feet): 4.0 - 6.0’ 9.0 - 11.0 24.0 - 26.0’ 4.0 - 6.0 14.0 - 16.0’ 16.0 - 18.0 
SAMPLE DATE: 03192 03192 03192 03192 03192 03192 
LOCATION: 42822 42822 42822 42B23 42023 42823 
FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

1 ,2-DICHLOROETHENE (TOTAL) 13 u 12 u 12 u 12 u 12 u 12 u 

ACETONE 13 u 12 u 12 u 12 u 12 u 12 u 

CHLOROBENZENE 13 u 12 u 12 u 12 u 12 u 12 u 

ETHYLBENZENE 13 u 12 u 12 u 12 u 12 u 12 u 

METHYLENE CHLORIDE 13 u 12 u 12 u 12 u 12 u 12 u 

TOLUENE 13 u 12 u 12 u 12 u 12 u 12 u 

TRICHLOROETHENE 13 u 12 u 12 u 12 u 12 u 12 u 

XYLENES, TOTAL 13 u 12 u 12 u 12 u 12 u 12 u 

SEMIVOLATILES (pglkg) 

2-METHYLNAPHTHALENE 430 u 400 u 420 U 410 u 400 u 420 U 

ACENAPHTHENE 430 u 400 u 420 U 410 u 400 u 420 U 

BENZO(A)ANTHRACENE 430 u 400 u 420 U 410 u 400 u 420 U 

BENZO(A)PYRENE 430 u 400 u 420 U 410 u 400 u 420 U 

BENZO(B)FLUORANTHENE 430 u 400 u 420 U 410 u 400 u 420 U 

BENZO(G,H,I)PERYLENE 430 u 400 u 420 U 410 u 400 u 420 U 

BENZO(K)FLUORANTHENE 430 u 400 u 420 U 410 u 400 u 420 U 

BIS(Z-ETHYLHEXYL)PHTHALATE 27000 EB 12000 EB 11000 EB 8900 EB 9700 EB 12000 EB 

CHRYSENE 430 u 400 u 420 U 410 u 400 u 420 U 

DI-N-BUTYL PHTHALATE 430 u 47 J 420 U 410 u 400 u 420 U 

DI-N-OCTYL PHTHALATE 430 u 400 u 420 U 410 u 400 u 420 U 

DIBENZOFURAN 430 u 400 u 420 U 410 u 400 u 420 U 

DIETHYL PHTHAlATE 430 u 406 u 420 U 410 u 400 u 420 U 

FLUORANTHENE 430 u 400 u 420 U 410 u 400 u 420 U 

FLUORENE 430 u 400 u 420 U 410 u 400 u 420 U 

INDENO(I,2,3-CD)PYRENE 430 u 400 u 420 U 410 u 400 u 420 U 

NAPHTHALENE 430 u 400 u 420 U 410 u 400 u 420 U 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42822-2 42022-3 42822-6 42623-2 426234 42623-5 
DEPTH (feet): 4.0 - 6.0 Q.O- 11.0 24.0 - 26.0 4.0 - 6.0 14.0 - 16.0 16.0 - 18.0 
SAMPLE DATE: 03192 03192 03192 03192 03192 03192 
LOCATION: 42822 42822 42822 42823 42B23 42823 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 
PHENANTHRENE 430 u 400 u 420 U 410 u 400 u 420 U 

PYRENE 430 u 400 u 420 U 410 u 400 u 420 U 

PESTlClDESlPCBs @g/kg) 
4/l’-DOD 4.3 u 4u 4.2 U 4.1 u 4.1 u 4.2 U 

4,4’-DDE 4.3 u 4u 4.2 U 4.1 u 4.1 u 4.2 U 

4,4’-DDT 8.6 4.2 P 4.2 U 4.1 u 4.1 u 4.2 u 

ALPHA-CHLORDANE 2.1 u 2u 2.1 u 2.1 u 2u 2.1 u 

BETA-BHC 2.1 u 2u 2.1 u 2.1 u 2u 2.1 u 

DELTA-BHC 2.1 u 2u 2.1 u 2.1 u 2u 2.1 u 

DIELDRIN 4.3 u 4u 4.2 U 4.1 u 4.1 u 4.2 U 

ENDOSULFAN II 4.3 u 4u 4.2 U 4.1 u 4.1 u 4.2 U 

ENDOSULFAN SULFATE 4.3 u 4 u. 4.2 U 4.1 u 4.1 u 4.2 U 

ENDRIN 4.3 u 4u 4.2 U 4.1 u 4.1 u 4.2 U 

GAMMA-BHC (LINDANE) 2.1 u 2u 2.1 u 2.1 u 2u 2.1 u 

GAMMA-CHLORDANE 2.1 u 2u 2.1 u 2.1 u 2u 2.1 u 

HEPTACHLOR EPOXIDE 2.1 u 2u 2.1 u 2.1 u 2u 2.1 u 

METHOXYCHLOR 21 u 20 u 23 P 21 u 20 u 21 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42024-2 420244 42824-6 4283-2 42034 
DEPTH (feet): 4.0 - 6.0 14.0 - 16.0 24.0 - 26.0 4.0 - 6.0’ 14.0 - 16.0 
SAMPLE DATE: 03192 03192 03192 NA NA 
LOCATION: 42824 42B24 42824 4283 42B3 
FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

1 ,&DICHLOROETHENE (TOTAL) 

ACETONE 

CHLOROBENZENE 

ETHYLBENZENE 

METHYLENE CHLORIDE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLATILES (pglkg) 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(Z-ETHYLHEXYL)PHTHAlATE 

CHRYSENE 

DI-N-BUTYL PHTHAIATE 

DI-N-OCTYL PHTHALATE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

INDENO(I,2,3-CD)PYRENE 

NAPHTHALENE 

11 J 12 u 13 u 10 u 10 u 10 u 

12 u 200 68 10 u IO u 10 u 

12 u 12 u 13 u 10 u 10 u 10 u 

12 u 12 u 13 u 10 u 10 u IO u 

3J 12 u 2J 40 19 18 

12 u 12 u 55 IO u 10 u 10 u 

93 25 1 J 10 u IO u 10 u 

12 u 12 u 13 u IO u 10 u 10 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 260 J 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 342 238 .331 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

4283-6 
24.0 - 26.0 

NA 

4283 



. 

TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42824-2 428244 42624-6 4203-2 42834 
DEPTH (feet): 4.0 - 6.0 14.0 - 16.0 24.0 - 26.0 4.0 - 6.0’ 14.0 - 16.0 

SAMPLE DATE: 03192 03192 03192 NA NA 
LOCATION: 42824 42824 42B24 4283 4283 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

PHENANTHRENE 

PYRENE 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

ALPHA-CHLORDANE 

BETA-BHC 

DELTA-BHC 

DIELDRIN 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

‘METALS (mglkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

.CALCIUM 

CHROMIUM 

COBALT 

420 U 410 u 440 u 330 u 330 u 330 u 

420 U 410 u 440 u 330 u 330 u 330 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7u . 1.7 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

4.2 U 4.1 u 4.4 u 3.3 u 3.3 u 3.3 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7u 1.7 u 

2.1 u 2u 2.2 u 1.7 u 1.7 u 1.7 u 

21 u 20 u 22 u 17 u 17 u 17 u 
I 

18300 14300 3440 

10.0 u 10.0 u IO;0 u 

57.0 99.0 1.0 u 

1.0 u 1.0 u 1.0 u 

1.0 u 1.0 u 1.0 u 

1000 u 1000 u 1000 u . . 

12.0 13.0 23.0 

1.0 u 1.0 u 1.0 u 

4283-6 
24.0 - 26.0 

NA 

4283 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSON ROAD, LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

L 

METALS (mglkg) 
COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SILVER 

SODIUM 

VANADIUM 

ZINC 

420244 
14.0 - 16.0 

03192 

42B24 

42’324-6 4283-2 
24.0 - 26.0 4.0 - 6.0 

03192 NA 

42824 4283 

42834 
14.0 - 16.0 

NA 

4283 

4283-6 
24.0 - 26.0 

NA 

4283 

9.0 24.0 1.0 u 

0.5 u 0.5 u 0.5 u 

29300 76200 3310 

12.0 10.0 3.0 u 

1000 u 1550 1000 u 

74.0 143 29.0 

11.0 28.0 2.0 u 

1000 u 1000 u 1000 u 

1.0 u 1.0 u 1.0 u 

1000 u 1000 u 1000 u 

27.0 8.0 11.0 

31.0 43.0 11.0 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4264-2 42044 42646 4205-2 42054 
DEPTH (feet): 4.0 - 6.0' 14.0 - 16.0 24.0 - 26.0 4.0 -6.0 14.0- 16.0 

SAMPLE DATE: NA NA NA NA NA 
LOCATION: 4284 4284 4284 4285 4285 

FIELD DUPLICATE OF: 

4205-7 
29.0 - 31.0 

NA 

42B5 

I I 

VOLATILES &g/kg) 
1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 
ACETONE 10 u 10 u 10 u IO u 10 u 10 u 
CHLOROBENZENE 10 u 10 u 10 u 10 u IO u 10 u 
ETHYLBENZENE 10 u 10 u 10 u 10 u IO u 10 u 
METHYLENE CHLORIDE 10 12 9 6 8 6 
TOLUENE 10 u 10 u 10 u 10 u 10 u 10 u 
TRICHLOROETHENE 10 u 10 u 10 u 10 u 10 u 10 u 
XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u IO u 

SEMIVOLATILES (pglkg) 
2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)PERYLENE 330 u 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 330 u 

BlS(Z-ETHYLHEXYL)PHTHAlATE 330 u 330 u 330 u 330 u 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 286 225 306 330 u 330 u 330 
DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 330 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 336 u 

DIETHYL PHTHAlATE 330 u 330 u 330 u 330 u 330 u 330 u 

FLUORANTHENE 330 u. 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 330 u 330 u 
INDENO(1,2,3-CD)PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 
NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 330 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4284-2 4264-4 4284-6 4285-2 42854 4285-7 
DEPTH (feet): 4.0 - 6.0 14.0- 16.0 24.0 - 26.0 4.0 - 6.0 14.0- 16.0 29.0 - 31.0 

SAMPLE DATE: NA NA NA NA NA NA 

LOCATION: 4284 4284 4284 4285 4285 4285 

FIELD DUPLICATE OF: 

SEMIVOLATILES &g/kg) 

PHENANTHRENE 330 u 330 u 330 u 330 u 330 u 330 u 
PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 
PESTlClDESlPCBs @g/kg) 

METALS (mglkg) 

ALUMINUM 11200 16500 5870 10200 10200 3210 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u . 10.0 u 

BARIUM 87.0 1.0 u 54.0 1.0 u 133 1.0 u 

BERYLLIUM 1.0 u 1.0 u l.OU 1.0 u 1.0 u 1.0 u 

CADMIUM 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

CALCIUM 1000 u 1000 u 1000 u 1000 u 1000 u 1000 u 

CHROMIUM 9.0 9.0 12.0 9.0 9.0 9.0 

COBALT 16.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4284-2 4204-4 4204-6 4285-2 4205-4 
DEPTH (feet): 4.0 - 6.0 14.0 - 16.0 24.0 - 26.0 4.0 - 6.0’ 14.0 - 16.0 

SAMPLE DATE: NA NA NA NA NA 
LOCATION: 4284 42B4 4284 4285 4285 

FIELD DUPLICATE OF: 

METALS (mglkg) 

4205-7 
29.0 - 31 .O 

NA 

4285 

COPPER 8.0 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 33100 3310 20800 13300 6770 12100 

LEAD 10.0 14.0 8.0 6.0 14.0 6.0 

MAGNESIUM 1260 1000 u 1000 u 1000 u 1660 1000 u 

MANGANESE 107 496 108 9.0 249 .84.0 

NICKEL 15.0 9.0 10.0 2.0 u 19.0 10.0 

POTASSIUM 1000 u 1000 u 1000 u 1000 u 1000 u 1000 u 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 1000 u 1000 u 1000 u 1000 u 1000 u 1000 u 

VANADIUM 19.0 28.0 12.0 16.0 20.0 12.0 

ZINC 32.0 12.0 12.0 10.0 44.0 21.0 



TABLE 6-6 (CONTINUED) 
SUMMAKY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4266-3 4286-5 4296-6 4297-Z 4297-3 4207-3D 
DEPTH (feet): 14.0 - 16.0 21 .O - 2310 24.0 - 26.0 4.0 - 6.0 9.0- 11.0 9.0- 11.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 4286 4286 4286 4287 4287 42B7 
FIELD DUPLICATE OF: 4297-3 

VOLATILES &g/kg) 

1,2-DICHLOROETHENE (TOTAL) IO u IO u 10 u IO u IO u 

ACETONE IO u IO u 10 u 10 u 10 u 

CHLOROBENZENE 10 u IO u IO u IO u IO u 

ETHYLBENZENE 10 u 10 u IO u IO u IO u 

METHYLENE CHLORIDE IO u IO 10 u 10 u 6 

TOLUENE 10 u 10 u 7 10 u IO u 

TRICHLOROETHENE IO u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u IO u 10 u 10 u 

SEMIVOLATILES &g/kg) 

2-METHYLNAPHTHALENE 330 u 330 u 330 u 330 u 330 u 

ACENAPHTHENE 330 u 330 u 330 u 330 u 330 u 

BENZO(A)ANTHRACENE 330 u 330 u 330 u 330 u 330 u 

BENZO(A)PYRENE 330 u 330 u 519 330 u 330 u 

BENZO(B)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 

BENZO(G,H,I)F’ERYLENE 330 u 330 u 330 u 330 u 330 u 

BENZO(K)FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 

BlS(Z-ETHYLHEXYL)PHTHAlATE 330 u 330 u 2050 330 u 330 u 

CHRYSENE 330 u 330 u 330 u 330 u 330 u 

DI-N-BUTYL PHTHALATE 198 266 355 199 257 .223 

DI-N-OCTYL PHTHALATE 330 u 330 u 330 u 199 330 u 

DIBENZOFURAN 330 u 330 u 330 u 330 u 330 u 

DIETHYL PHTHALATE 330 u 330 u 330 u 330 u 330 u 

FLUORANTHENE 330 u 330 u 330 u 330 u 330 u 

FLUORENE 330 u 330 u 330 u 330 u 330 u 

INDENO(l,2,3-CD)PYRENE 330 u 330 u 330 u 330 u 330 u 

NAPHTHALENE 330 u 330 u 330 u 330 u 330 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4296-3 4296-5 4286-6 4297-Z 4297-3 4297-3D 
DEPTH (feet): 14.0 - 16.0’ 21 .O - 23.0 24.0 - 26.0 4.0 - 6.0 9.0 - 11 .o 9.0- 11.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 4286 4296 4286 4287 4287 4287 
FIELD DUPLICATE OF: 4207-3 

SEMIVOLATILES @g/kg) 

PHENANTHRENE 330 u 330 u 330 u 330 u 330 u 

PYRENE 330 u 330 u 330 u 330 u 330 u 

PESTlClDESlPCBs (pglkg) 

METALS (mglkg) 

ALUMINUM 5470 2920 13600 11700 9940 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

BARIUM 69.0 25.0 135 89.0 74.0 

BERYLLIUM 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

CADMIUM 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

,CALCIUM I 500 u 
I 

500 u 983 
I 

500 u 
I I 

500 u 

CHROMIUM 
I 

5.0 6.0 18.0 18.0 21.0 

COBALT 15.0 5.0 u 16.0 11.0 5.0 u 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD ,LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4286-3 4286-5 4296-6 4297-2 4297-3 4207-3D 
DEPTH (feet): 14.0 - 16.0’ 21 .O - 23.0 24.0 - 26.0 4.0 - 6.0 9.0- 11.0 9.0- 11.0 

SAMPLE DATE: NA NA NA NA NA NA 

LOCATION: 4286 4286 42B6 42B7 42B7 42B7 

FIELD DUPLICATE OF: 4297-3 

METALS (mglkg) 

COPPER 2.5 U 2.5 U 22.0 5.0 5.0 

CYANIDE 0.5 u 0.5 0.5 u 0.5 u 0.5 u 

IRON 16300 7870 24600 16400 11700 

LEAD 7.0 3.0 u 13.0 8.0 5.0 

MAGNESIUM 1140 500 u 2320 1760 1290 

MANGANESE 611 52.0 355 62.0 48.0 

NICKEL 13.0 6.0 26.0 15.0 13.0 

POTASSIUM 652 500 u 1500 1080 982 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 500 u 500 u 500 u 500 u 500 u 

VANADIUM 8.0 10.0 30.0 34.0 23.0 

ZINC 34.0 13.0 64.0 33.0 33.0 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4297-5 4298-Z 4200-3 4298-5 4299-Z 4299-3 
DEPTH (feet): 19.0 - 21.0 4.0 - 6.0 9.0 - 11 .O’ 19.0 - 21.0 4.0-6.0 . 9.0- 11.0 
SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 4287 42B8 4288 4288 4289 42B9 
FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 10 u 10 u u 10 u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u 10 u 10 u 10 u 10 u 10 u 

METHYLENE CHLORIDE 10 u IO u 10 u 10 u 10 u 7 

TOLUENE 10 u 10 u 10 u 10 u 10 u 10 u ,.. 
TRICHLOROETHENE 10 u 10 u 10 u 10 u 10 u 10 u 

XYLENES, TOTAL 10 u 10 u 10 u 10 u 10 u 10 u 

SEMIVOLATILES @g/kg) 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4287-5 4208-Z 4208-3 4290-5 4299-2 4289-3 
DEPTH (feet): 19.0-21.0 4.0 - 6.0' 9.0- 11.0 19.0-21.0 4.0 -6.0 9.0 - 11.0 

SAMPLE DATE: NA NA NA NA NA NA 
LOCATION: 4287 4288 4288 42B8 4289 4289 

FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

PHENANTHRENE 330 u 
I 

330 u 330 u 330 u 330 u 330 u 

PYRENE 330 u 330 u 330 u 330 u 330 u 330 u 

PESTlClDESlPCBs &g/kg) 

4,4’-DDD 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

4,4-DDE 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

4,4’-DDT 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

ALPHA-CHLORDANE 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u t 1.7 u 

BETA-BHC 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

DELTA-BHC 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

DIELDRIN 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

ENDOSULFAN II 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

ENDOSULFAN SULFATE 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

ENDRIN 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 3.3 u 

GAMMA-BHC (LINDANE) 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

GAMMA-CHLORDANE 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

HEPTACHLOR EPOXIDE 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 

METHOXYCHLOR 17 U' 17 u 17 u 17 u 17 u 17 u 

METALS (mglkg) 

ALUMINUM 9640 13000 12900 2760 9660 9660 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 

BARIUM 104 66.0 141 25.0 88.0 70.0 

BERYLLIUM 0.5 u 0.5' u 0.5 u - 0.5 u 0.5 u 0.5 u 

CADMIUM 0.5 u 0.5 u 1.0 0.5 u 0.5 u 0.5 u 

CALCIUM 1040 500 u 500 u 500 u 748 500 u 

CHROMIUM 13.0 14.0 16.0 6.0 19.0 14.0 

COBALT 8.0 8.0 9.0 7.0 5.0 u 5.0 u 



P 

TABLE 6-6 (CONTINUED) 
SUMMAKYOFPOSITIVE SUBSURFACE SOILANALYTICAL RESULTS-HISTORICALDATA 

SITE 42 - OLSEN ROAD LANDFILL 

SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

4297-5 4298-Z 4298-3 4298-5 4299-Z 
19.0- 21.0 4.0 -6.0 9.0- 11.0 19.0-21.0 4.0 - 6.0 

NA NA NA NA NA 
4287 4288 4288 4288 42B9 

9.0 - 11 .O’ 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4209-l 4299-5 428611-3 42807-3 
DEPTH (feet): 14.0 - 16.0 19.0 -21.0 9.0- 11.0 9.0 - 11.0 
SAMPLE DATE: NA NA NA NA 
LOCATION: 42B9 4289 42SBll 42887 
FIELD DUPLICATE OF: 

VOLATILES (pglkg) 

1 ,P-DICHLOROETHENE (TOTAL) 10 u 10 u 10 u 10 u 

ACETONE 10 u 10 u IO u 10 u 

CHLOROBENZENE 10 u 10 u 10 u 10 u 

ETHYLBENZENE 10 u IO u 10 u 10 u 

METHYLENE CHLORIDE 6 7 6 10 u 

TOLUENE 10 u 10 u 10 u 10 u 

TRICHLOROETHENE 10 u 10 u 9 10 u 

XYLENES, TOTAL 10 u 10 u 10 u 10 u 

SEMIVOLATILES @g/kg) 

h 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 42094 4289-5 42SBl l-3 42607-3 
DEPTH (feet): 14.0 - 16.0’ 19.0 - 21.0 9.0- 11.0 9.0- 11.0 
SAMPLE DATE: NA NA NA NA 
LOCATION: 4289 4289 42SBll 42887 
FIELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

PHENANTHRENE 330 u 330 u 330 u 330 u 

PYRENE 330 u 330 u 330 u 330 u 

PESTlClDESlPCBs &g/kg) 

_.” 

METALS (mglkg) 

ALUMINUM 9090 11200 11800 4700 

ARSENIC 10.0 u 10.0 u 10.0 u 10.0 u 

BARIUM 113 99.0 97.0 42.0 

BERYLLIUM 0.5 u 0.5 u 0.5 u 0.5 u 

CADMIUM 0.5 u 0.5 u 0.5 u 0.5 u 

CALCIUM I--- 
732 823 500 u 500 u L ---I 

CHROMIUM 9.0 20.0 17.0 16.0 

COBALT I 22.0 6.0 7.0 21.0 I 



TABLE 6-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD .LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 4289-4 4289-5 42SBll-3 42SB7-3 
DEPTH (feet): 14.0 - 16.0’ 19.0 - 21.0 9.0 - 11.0’ 9.0 - 11.0 
SAMPLE DATE: NA NA NA NA 
LOCATION: 42B9 4289 428811 42SB7 
FIELD DUPLICATE OF: 

METALS (mglkg) 

COPPER 9.0 16.0 10.0 5.0 

CYANIDE 0.5 u 0.5 u 0.5 u 0.5 u 

IRON 17700 10900 26300 8110 

LEAD 8.0 7.0 12.0 9.0 

MAGNESIUM 2240 2820 931 752 

MANGANESE 543 87.0 25.0 35.0 

NICKEL 27.0 26.0 10.0 8.0 

POTASSIUM 500 u 1290 704 599 

SILVER 1.0 u 1.0 u 1.0 u 1.0 u 

SODIUM 500 u 500 u 500 u 500 u 

VANADIUM 18.0 19.0 29.0 21.0 

ZINC 48.0 61.0 36.0 22.0 



TABLE 6-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

~ 

VOLATILES @g/L) 

S42MW003UOOl 
10111197 

S42MW03 

Unfiltered 

S42DUP004 
10111197 

S42MW03 

Unfiltered 

S42MW003UOOl 

l,l,l-TRICHLOROETHANE 1 u 

1 .I .2-TRICHLOROETHANE I I IU I I 
I 

I, I-DICHLOROETHANE 1 u 

I, I-DICHLOROETHENE 1 u 

CHLOROBENZENE 1 

CIS-1 .ZDICHLOROETHENE 1 
1 I I 

TETRACHLOROETHENE I 1 u I I 
TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLOPIDE 

SEMIVOLATILES @g/L) 

2,6-DINITROTOLUENE 

BlS(2-ETHYLHEXYL)PHTHALATE. 

DI-N-BUTYL PHTHAIATE 

PHENOL 

I 

1 u 

1 u 

1 u 

6U 

6U 

21 

5J 
I- ------ I 1 I t 

METALS @g/L) 
1 AL 1JMlNUM I 20.0 u I 20.0 u 20.0 u I 20.0 u 

ARSENIC 8.3 J 5.8 J 10.0 J 13.0 J 

BARIUM 374 L 101 L 394 L 373 L 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 

CADMIUM 0.55 B 0.45 B 0.64 B 0.81 B 

CALCIUM 6370 K 4480 K 17000 17700 

CHROMIUM 0.5 UL‘ 0.5 UL 0.63 B 0.5 UL 

Pf?RAl T Y”-, .-. 4.1 7.1 7.5 7.5 

COPPER 3.6 B 2.1 B 3.9 B 2.7 B 

IRON 30900 L 21200 L 27600 L 31400 L 

20.8 K 20.0 u 

3.3 UR 12.5 J 

23.3 L 288 L 

0.1 u 0.1 u 

0.3 u 0.7 B 

4160 K 16800 

0.5 UL 0.5 UL 

0.91 B 8.1 

1.8 B 3.8 B 

1200 L 33400 L 



TABLE 6-7 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42MW002FOOl S42MW002U001 S42MWOO3FOOl S42DUPOO4-F S42MW003UOOl S42DUP004 
SAMPLE DATE: 10111197 IO/II/97 10111197 10/11/97 10/11/97 1011 II97 

LOCATION: S42MW02 S42MW02 S42MW03 S42MW03 S42MW03 S42MWO3 
FILTERING: Filtered Unfiltered Filtered Filtered Unfiltered Unfiltered 

FIELD DUPLICATE OF: S42MW003FOOl S42MW003UOOl 

METALS @g/L) 

LEAD 1.0 UR 1.0 UR 1.0 UR 1.0 UR 1.0 UR 1.0 UR 

MAGNESIUM 2600 K 2340 K 5280 K 5520 K 1050 K 5250 K 

MANGANESE 689 556 5120 5610 79.3 5720 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 6.1 K 9.4 K 1.2 K 1.2 K 4.2 K 1.1 u 

POTASSIUM 1020 527 1160 1030 UL 557 880 

SODIUM 33600 36300 12600 12700 10600 10400 

VANADIUM 1.1 UL 1.1 UL 1.1 UL 1.1 UL 1.1 UR 1.1 UL 

ZINC 116 J 11.8 K 51.6 41.8 J 7.8 K 2.9 K 



? 

,’ 

TABLE 6-7 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42MW004FOOl S42DUPOO5-F S42MW004UOOl S42DUP005 S42MW006FOOl 

SAMPLE DATE:” 10/12/97 10/12/97 10/12/97 10/12/97 10112/97 

LOCATION: S42MW04 S42MW04 S42MW04 S42MW04 S42MW06 

FILTERING: Filtered Filtered Unfiltered Unfiltered Filtered 

FIELD DUPLICATE OF: S42MW004FOOl S42MW004UOOl 

VOLATILES @g/L) 

S42MW006UOOl 
10112/97 

S42MW06 

Unfiltered 

1 ,I ,l-TRICHLOROETHANE 1 u 1 u 1 u 

I, 1,2-TRICHLOROETHANE 2 2 1 u 

1 ,I -DICHLOROETHANE 1 u 1 u 1 u 

1 ,I -DICHLOROETHENE 2 1 1 u 

CHLOROBENZENE 1 u 1 u 1 u 

CIS-1,2-DICHLOROETHENE 122 J 117 J .I u 

TETRACHLOROETHENE 2 2 IU 

TRANS-1 ,ZDICHLOROETHENE 2 2 1 u 

TRICHLOROETHENE 4780 5210 IU 

VINYL CHLORIDE 9 9 1 u 

SEMIVOLATILES (PgIL) 

2,6-DINITROTOLUENE 5u 5u 5u 

BlS(2-ETHYLHEXYL)PHTHAlATE 5u 5u 5u 

DI-N-BUTYL PHTHALATE 6B 38 16 B 

PHENOL 5u 5u 5u 

METALS (pg/L) 
ALUMINUM 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 20.0 u 

ARSENIC 3.3 u 3.3 u 3.3 u 3.3 u 3.3 3.3 u 

BARIUM 236 183 B 84.2 85.5 270 23.0 

BERYLLIUM 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

CADMIUM 0.3 u 0.3 u 0.35 B 0.3 u 0.3 u 0.3 u 

CALCIUM 7180 K 8730 K 7520 K 7610 K 4290 K 4200 K 

CHROMIUM 0.5 u 

COB.ALT 0.62 B 0.91 B 1.0 B 0.77 B 0.45 B 0.79 B 

COPPER 3.6 B 3.7 B 3.0 B 2.1 B 3.8 B 4.7 B 

IRON 711 J 926 J 1280 J 1340 J 1120 J 1220 J 



TABLE 6-7 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42MW004FOOl S42DUP005-F S42MW004UOOl S42DUP005 S42MW006FOOl S42MW006UOOl 
SAMPLE DATE: 10112/97 1 O/l 2197 10112/97 10/12/97 10/12/97 10/12/97 
LOCATION: S42MW04 S42MW04 S42MW04 S42MW04 S42MW06 S42MW06 
FILTERING: Filtered Filtered Unfiltered Unfiltered Filtered Unfiltered 
FIELD DUPLICATE OF: S42MW004FOOl S42MW004UOOl 

METALS @g/L) 

LEAD 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

MAGNESIUM 1690 K 2060 K 1730 K 1730 K 1070 K 1060 K 

MANGANESE 190 J 233 J 202 J 204 J 71.2 J 79.2 J 

MERCURY 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 

NICKEL 10.2 K 12.4 K 11.6 K 11.5 K 4.3 K 3.9 K 

POTASSIUM 1820 2100 1970 1960 703 575 

SODIUM 15400 J 18200 J 13500 J 13400 J 13300 J 11100 J 

VANADIUM 1.1 u 1.1 u 1.1 u 1.1 u. 1.1 u 1.1 u 

ZINC 80.0 56.7 9.3 B 8.7 B 115 7.2 B 



TABLE 6-7 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42MW007FOOl S42MW007UOOl 
SAMPLE DATE: 10/14/97 1 O/l 4197 II II II II 

LOCATION: S42MW07 S42MW07 

FILTERING: Filtered Unfiltered 

FIELD DUPLICATE OF: 

1 , I,1 -TRICHLOROETHANE 7 

1 ,I ,2-TRICHLOROETHANE 1 u 

1 ,I-DICHLOROETHANE 3 

I,1 -DICHLOROETHENE 1 u 

CHLOROBENZENE IU 

CIS-1,2-DICHLOROETHENE 1 u 

TETRACHLOROETHENE 1 u 

TRANS-I .2-DICHLOROETHENE IU 

TRICHLOROETHENE 6 
I I 

VINYL CHLORIDE IU 

SEMIVOLATILES @g/L) ..- 
2,6-DINITROTOLUENE 

BlS(2-ETHYLHEXYL)PHTHAtATE 

DI-N-BUTYL PHTHALATE 

PHENOL 

6U 

2J 

6U 

6U 

METALS (pg/L) 

ALUMINUM 67700 K 590000 K 

ARSENIC 11.8 102 K 

BARIUM 917 5520 

BERYLLIUM 3.8 47.2 

CADMIUM 0.7 B 7.1 K 

CALCIUM 9740 K 92400 

CHROMIUM 87.9 839 

COBALT 31.6 357 

COPPER 114 700 

IRON 76400 782000 



TABLE 6-7 (CONTINUED) 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD.LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

6 
METALS @g/L) 

S42MW007FOOl 
10114/97 

S42MW07 

Filtered 

S42MW007UOOl 
1 OH 4197 

S42MW07 

Unfiltered 

II 
LI 

I/ 
L 

II II 

LEAD 50.0 575 

MAGNESIUM 10400 108000 

MANGANESE 472 5270 

MERCURY 0.12 K 2.2 K 

NICKEL 90.4 958 

POTASSIUM 5960 K 26200 

SODIUM 94400 94300 

VANADIUM 102 854 

ZINC 419 2460 



TABLE 6-6 
SUMMARY OF POSITIVE SURFACE WATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42SWOO40001 S42SWOOlOOO1 S42SWOO20001 S42DUP003 S42SWOO30001 
SAMPLE DATE: 1 O/l 0197 1 O/l 0197 10110197 10l10197 10110197 II 

LOCATION: S42SDOllSW04 S42SWOl S42SWO2 S42SWO2 S42SWO3 

FIELD DUPLICATE OF: S42SWOO20001 

METALS @g/L) 

ALUMINUM 169 K 1790 132 6 176 K 492 

ARSENIC 3.3 u 3.3 u 3.3 u 3.3 u 4.2 

BARIUM 22.6 L 111 L 37.8 L 37.4 L 87.3 L 

CALCIUM 5530 K 4380 K 14400 13500 18000 

COBALT 0.88 B 4.5 L 1.3 B 1.3 B 4.7 L 

COPPER 12.8 L 104 L 7.3 L 6.2 L 13.9 L 

IRON 2860 L 11400 L 5740 L 6420 L 21800 L 

LEAD 2.5 15.4 1.0 u 1.3 8.8 

MAGNESIUM 1170 K 1030 K 2690 K 2500 K 3600 K 

MANGANESE 236 L 1520 L 304 L 312 L 992 L 

MERCURY 0.1 u 0.17 0.1 u 0.1 u 0.1 B 

POTASSIUM 3380 1720 2030 1940 2600 

SODIUM 82600 8210 K 8310 K 8160,K 13000 

VANADIUM 1.4 L 5.4 L 1.1 L 1.1 UL 3.4 L 

ZINC I 20.5 J I 221 J I 8.2 J I 11.0 J 52.1 J I 



TABLE 6-9 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND -. 

SAMPLE NUMBER: 42SS-12 42SS-13 42SS-13D 42SS-5 42SS-6 

SAMPLE DATE: 03192 03192 03192 NA NA 

LOCATION: 42SS12 42SS13 42SS13 42SS5 42SS6 

FIELD DUPLICATE OF: 42S.S13 

VOLATILES (pglkg) 

2-BUTANONE 15 u 32 17 u 10 u 10 u 

ACETONE 15 u 35 80 IOU 194 

7SEMIVOLATILES (vg/kg) 

BlS(2-ETHYLHEXYL)PHTHALTE 4100 B 5700 B 2400 B 330 u 330 u 

DI-N-BUTYL PHTHALATE 500 u 630 U 560 U 250 330 u 

PESTlClDESlPCBs (pglkg) 

4$-DDE 5u 8.4 P 5.6 U 3.3 u 3.3 u 

4,4’-DDT 5u 16 5.6 U 3.3 u 3.3 u I 

ENDOSULFAN I 1.7 u 5 

METALS (mglkg) 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SODIUM 

VANADIUM 

ZINC 

TABLE 6-9 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDI’AN HEAD, MARYLAND 

42SS-12 42SS-13 42SS-13D 42SS-5 42SS-6 
03192 03192 03192 NA NA 

42SS12 42SS13 42SS13 42SS5 42SS6 

42SS-13 

65.0 B 88.3 B 90.7 B 500 u 500 u 

23.8 23.5 21.8 23.0 21.0 

38.8 50.7 49.4 104 171 

* 



TABLE 6-10 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42SD0010001 S42SD0020001 S42SD0030001 S42SD0040001 S42SDOO50001 S42SDOO60001 
SAMPLE DATE: 10/10197 10/10197 10110/97 10/10197 10110/97 10110197 
LOCATION: S42SDOllSW04 S42SDO2 S42SDO3 S42SD04 S42SD05 S42SDO6 
FIELD DUPLICATE OF: 

METALS (mglkg) 

ALUMINUM 18400 9110 5920 4930 14200 5050 

ARSENIC 7.6 K 5.0 3.4 2.3 6.3 K 2.7 K 

BARIUM 181 87.8 27.1 29.2 71.4 68.5 

BERYLLIUM 0.44 0.42 0.27 0.11 B 0.48 0.14 B 

CADMIUM 3.4 K 2.5 0.17 B 0.4 K 0.22 B 0.8 K 

CALCIUM 3190 K 2190 K 275 K 500 K 859 K 2220 K 

CHROMIUM 29.0 15.3 15.6 14.0 20.9 11.7 

COBALT 16.7 J 15.3 J 7.2 J 5.3 J 8.8 J 7.1 J 

COPPER 103 35.6 6.0 5.7 13.4 12.1 

IRON 66900 23600 13800 10300 29400 22300 

LEAD 44.9 K 32.0 K 8.5 K 7.3 K 13.4 K 9.6 K 

MAGNESIUM 1960 K 829 K 1180 K 925 K 1400 K 1980 K 

MANGANESE 946 L 667 L 70.7 L 49.6 L 236 L 1000 L 

MERCURY 0.35 0.15 0.01 0.02 0.05 0.05 

NICKEL 25.0 15.7 K 14.2 K 14.8 K 13.0 K 11.1 K 

POTASSIUM 1710 760 488 - 441 1350 591 

SILVER 16.9 8.8 3.7 9.6 1.0 9.5 

SODIUM 742 K 148 B 115 B 80.2 B 150 I3 178 B 

VANADIUM 46.9 28.1 25.3 15.1 34.6 14.2 

ZINC 275 155 21.3 K 23.7 K 43.3 54.7 

AVWSIMULTANEOUSLY EXTRACTED METALS (mglkg) 

ACID VOLATILE SULFIDE 5.19 5.53 0.4 u 1.06 0.46 U 0.5 u 

CADMIUM(SEM) 3.1 J 2.0 J 0.14 u 0.27 J 0.39 J 0.7 J 

COPPER(SEM) 84.6 32.4 4.5 3.4 11.1 9.0 

LEAD(SEM) 35.8 25.7 2.1 4.9 7.9 8.4 

NICKEL(SEM) 35.7 103 ‘20.4 1.9 K 30.2 4.5 

ZINC(SEM) 186 89.3 3.7 15.8 12.5 46.5 



TABLE 6-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42SD0010001 S42SD0020001 S42SD0030001 S42SD0040001 S42SD0050001 S42SD0060001 
SAMPLE DATE: 10110197 10/10197 10110197 .I 0110197 10110197 10110197 

LOCATION: S42SDOllSW04 S42SD02 S42SDO3 S42SD04 S42SD05 S42SDO6 

FIELD DUPLICATE OF: 

MISCELLANEOUS PARAMETERS (mglkg) 

TOTAL ORGANIC CARBON 33700 21800 1720 5180 2700 9550 
1 



SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

TABLE 6-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD, LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S42DUPOOl 
1 OH 0197 

S42SD06 

S42SDOO60001 

ALUMINUM 6910 

ARSENIC 2.5 

BARIUM 72.1 

BERYLLIUM 0.2 

CADMIUM 1.0 K 

CALCIUM 3780 K 

CHROMIUM 15.2 

COBALT 9.2 J 

COPPER 12.2 

IRON 17900 

LEAD 12.9 K 

MAGNESIUM 3100 K 

MANGANESE 390 L 

MERCURY 0.04 

NICKEL 18.8 

POTASSIUM 720 

SILVER 17.9 

SODIUM 185 B 

VANADIUM 19.1 

ZINC 64.1 

AVSlSlMULTANEOUSLY EXTRACTED METALS (mglkg) 

ACID VOLATILE SULFIDE 0.47 u 

CADMIUM(SEM) 1.2 J 

COPPER(SEM) 10.7 

LEAD(SEM) 7.0 

N~cKEL(SEM) 25.1 

ZINC(SEM) 45.0 



TABLE 6-10 (CONTINUED) 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SITE 42 - OLSEN ROAD LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: S42DUPOOl 
SAMPLE DATE: 10110/97 

LOCATION: S42SD06 

FIELD DUPLICATE OF: S42SDOO60001 

MISCELLANEOUS P,ARAMETERS (mglkg) 

TOTAL ORGANIC CARBON I 
9960 

I 



TABLE 6-11 

COMPARISON OF SURFACE SOIL AND SUBSURFACE SOIL DATA 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 3 

Chemical 
SURFACE SOIL (~2 FEET)“’ SUBSURFACE SOIL (~2 FEET)(‘) 

Detection Minimum Maximum Average of Location Detection Minimum Maximum Average of Location 

Frequency (‘I Detectionc4) Detection(‘) Positive of Maximum Frequency”’ Detectiont4’ Detection’*’ Positive of Maximum 

Detections@) Concentration Detection#) Concentration 
~ileOrganic Compounds (uglkg) 
1,2-Dichloroethene (total) 0110 
Acetone 0110 
Chlorobenzene 01’ n 
Fthvlhenmne 
-... I .--..--..- 

Methylene Chloride 
Toluene 
Trichloroethene 
Xylenes, Total 

ND ND ND I 
I 

Nn I.Y I 
I 

7177 “I , , I 
I 

II . . I 
I 

57 “. I 7fifi7 1 42819-4 -1.-. I 

ND ND ND , I ND I 7177 I I 9 I 211 I 104.14 I 4 , 12814-3-D 
Nn Nn Nn I Nn I 1177 I A9 I A9 I 49 1 42B16-3C 1” I .Y ..- ..- . .I . . . . .- .- 

I 01 -.lO ND ND ND ND l/77 684 684 684 42816-3C 
0110 ND ND ND ND 30177 2 40 9.1 4283-2 
2/l 0 2 3 2.5 42SS-15 3177 5 20 , 10.67 42B16-3C 
O/IO ND ND ND ND 15177 1 180 45.6 42819-5 
0110 ND ND ND ND 2177 29 15100 7564.5 42816-3C 

Semivolatile Organic Compounds (uglkg) 

Benzo(g,h,i)perylene 0110 ND 
Benzo(k)fluoranthene 0110 ND 
Risf2-Ethvlhexvl~ohthalate 5/10 3700 

ND ND 
ND ND 

.8900 6190 -_-\_ - . . . . . ..-..... r . ..__.. , 
?hrvc/wm I 7/l n I AA I 55 I 49.5 1 S42SSOO3t L . ...““..- I -. .- I I 

Di-n-butvl ohthalate I Ol’” I Nn I 
-- I 

Nn I Nn I 

ND 1177 290 290 290 
ND 2177 224 325 274.5 

42SS-10-D 28177 236 28000 8780.30 
mmmmlool 2177 377 464 420.5 
Nn 32177 47 379 242.66 I” 8.Y . .- . .I . .- 

, I 

-. . . - ctyl phthalate I 0110 ND ND ND ND 2177 47 199 123 
nihra”Tnfi Irs” n/in ND ND ND ND l/77 1220 1220 1220 

tm Nn Nn Nn 1177 Qlfi 416 916 
L ,“I, IL”.“I “I. 
Diethyl Phthalate 
Fluoranthene 
Fluorene 

I “, .- 
0110 I I.V ! 0.Y I I .1 

.5 
i- 

..- ., . . ” .” - .1 _ ._ 

2!10 51 60 55 S42SSOO20001 2177 377 580 478.5 
0110 ND ND NL ND l/77 1030 1030 1030 

Indeno(l,2,3-cd)pyrene 0110 ND ND ND ND 1177 302 302 302 
Naphthalene 0110 ND ND ND ND 1177 470 470 470 
Phenanthrene 0110 ND ND ND ND 2177 847 1240 1043.5 
PVrDnD 7lic-l fY-4 76 69.5 S42SS0010001 3177 309 1390 818 

12816 

42Bl6-3C 
42816-3C 
42821-5 

42816-3C 
42815-5 

Pesticides (uglkg) 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
Al-+-Chlordane 

0110 ND ND ND ND 1177 5 5 3.33 42Bl4-3 
O/IO ND ND ND ND l/77 7 7 7 42Bl6-3C 
5/l 0 4.9 23 10.10 42SS-8 14177 4 22 6.76 42814-3 
0110 ND ND ND ND 2177 2 3 2.5 42B16-3r 



TABLE 6-11 

COMPARISON OF SURFACE SOIL AND SUBSURFACE SOIL DATA 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 3 

Chemical 
SURFACE SOIL (~2 FEET)(‘) I 

Detection 1 Minimum 1 Maximum 1 Average of 1 Location 1 De 
SUBSURFACE SOIL (>2 FEET)(‘) 

aximum 1 Average of 1 Location 

Dieldrin 
Fndnsulfan II 

tection Minimum 

I 
Frequency r” Detection 

I 
r4’ Detectionr4’ 

I 
Positive of Maximum Frequency@’ Detectiont4’ 

Detections(‘) Concentration 

DMgfection”’ 

I I I 
--_--. 

I 0110 I ND ND I N 

0110 ND I ND 
10 
7 

24. 
4 
3 

mglkg) (Continued) 
I MA I NA I NA I NA. 1 NA I AfY.52 I 5 I 32 1 14.53 1 42815-4 1 

lnorganlcs ( 
lTizz-- 
Potassium 
Silver 
Sodium 
Vanarlilm 

NA NA NA NA 22152 599 1500 876.89 
NA NA NA NA 2152 1 19 7.75 

4 NA NA NA NA 9152 88 672 

. . . . ..“.“. . . I 4 NA NA NA NA 49152 8 51 
Zinc NA NA NA NA NA 52152 6 379 39.20 1 42814- 

, ,.. . , . . . . , . . . . , , , ._._ - , - , I 
NA I 
NP 
NI 
NI 

Miscellaneous 

IP’-’ I 313 1 5.13 1 5.37 1 5.24 1 S42SSOOlOOOlI NA NA I NA I NA I NA 1 



TABLE 6-11 

COMPARISON OF SURFACE SOIL AND SUBSURFACE SOIL DATA 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 3 OF 3 

Chemical 
SURFACE SOIL (~2 FEET)(‘) SUBSURFACE SOIL (~2 FEET)“’ 

Detection Minimum Maximum Average of Location Detection Minimum Maximum Average of Location 

Frequency w Detection (‘I Detection(‘) Positive of Maximum Frequency”) Detection”’ Detection’” Positive of Maximum 

Detection@ Concentration Detections”’ Concentration 

NA - Not analyzed for this parameter. 
ND - Not detected. 
1 Surface soil samples used in this data set: 

42SS-10142SS-1 OD 42SS-14 
42SS-11 42SS15 

42SS-7 
42ss-a 

42ss-9 
S42SS0010001 

S42SSOO20001 
S42SS0030001/S42DUP002 

2 Subsurface soil samples used in this data set: 

4281-2 42B13-3/42B13-30 42617-4 
4281-6 428135 42817-5 
42810-2 42814-2 42Bl a-3 
42810-3 42B14-3/42814-3D 42818-4 
42810-4 42B14-4 428166 
4281 l-2 42815-3142815-313 42819-3. 
42Bll-3/42Bll-3D 42815-4 42B19-4 
42Bll-5 42815-5 42B19-5 
4281 l-6 42B16-3C 4282-2 
42812-4 42816-4 4282-3 
42812-5 42B16-5 4282-5 
42812-6 42B17-2 42B2-6 
42813-2 42817-3 42820-2 

42B20-3 
42820-5 
42821-2 
42821-4 
42821-5 
42822-2 
42822-3 r 
42822-6 
42823-2 
42823-4 
42823-5 
42B24-2 
42824-4 

42824-6 
4283-2 
4283-4 
4283-6 
4284-2 
4284-4 
42B4-6 
4285-2 
4285-4 
4285-7 
42B6-3 
4286-5 
4286-6 

4287-2 
4287-314287-313 
4287-5 
4288-2 
4288-3 
4288-5 
4289-2 
42B9-3 
4289-4 
4289-5 
42SBl l-3 
42387-3 

3 Statistics calculated considering a duplicate pair as one data point. 
4 Duplicate samples are considered as individual data points. 
5 The maximum concentration of beryllium was detected in each of the following subsurface soil samples: 42811-3, 42811-3-D, 42815-3, 42815-3-D, and 42816-5. 



TABLE 6-12 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
.SITE 42 - OLSEN ROAD LANDFILL - SURFACE SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Detection Minimum Maximum Maximum Unit* Loea,ion Avenge of Range of Risk-sand COPC 8011 SSL Trms‘er “TL ‘or Greater Sekctsd Reason 

Number Frequency (4) Detected Detected P”Edll~~ of Maximum Posill”e Non- sicreening Law, (3) Basis from Soil Sackground man is 
Concentration (2) Concentration (2) Concentration Detections (11 Detections lndurttil 1 Residential to Air (4) (5) Sackground? COPC? 

“o,~tila organics 

10.3-88-3 IToluane I 2llO I 2 1 J 1 3 1 J lu@gl 42S.S.15 1 2.5 11-12 1 41W0000 1 ,BWOW 1 N 1 WOWO 1 ND 1 Yes 1 No 1 ESL 

117-01.7 Bis(Z-Ethyihez&4tthalate WI0 1 3700 8904 q/kg 42ss10.0 6100 MO-420 1 4105x 46oQo c 31000000 640 NO NO SSL 

2,S-O1-B Chrysens 200 1 44 J 55 J u@g S42SSM)30001 49.5 W-420 1 78cQwJ 87W c NA NO Yes No SSL 

206.44-O Fluorsnthene 200 1 51 J 60 J ugkg S42SS0020001 55.5 360-420 1 .woooao 31Omu N NA ND Yes NO SSL 

12aMM Pyrenr z/to / 63 J 76 J ug&g s42ssw1ooot 68.5 360-420 1 6100090 230000 N NA ND YCS NO SSL 

P*SttCidW 
1%.20-3 [4,4’-DDT I WI0 l 4.9 I I 23 I 1 @kgl ‘ZSS-8 1 10.005 1 3.6 -4.2 1 1700-3 1 ,900 1 C 1 NA 1 9.4 1 Yes 1 No 1 SSL 1 

NA . Not Avail&e. 

ND- Not Dstsdd. 
BSL _ Sekw Screening Level. 
NUT. Essential Nutdent (Region III mnskten calcium, magnesium, potassium. and sodium as essential nu?rients). 
BKG - B&w Badggmund. 
ASL _ Above Scresnirtg Level. 

NTX . No SuemIng Crlletia Available. 
UTL _ 95 perrent Upper Tobranm Limit. 
COPC _ Chsmkxl of Potential Concern. 
SSL . Soil Sweenic-g Level. 
N - Nonearcinogen 
c - Cardnoge” 
1 _ S+al&.ticr cakxlated consideti a duptiie pair as one data POW. 
2. Duplicate samples are consikWsd as hvlividual data pOin,s 
3. U.S. EPA Region ,I, Riik-Based Concenlratiin Table. Apli, 1. IWS. The values pwserented for noncwunogen~ are one-tenth of the adual risk-based ~“cen,mti~n. this helps lo account for addlive toti sfledr. 
4. U.S. EPA Sol Screening Guktsnce: Technical Background Document. Genetic Soil Screening Levels. May ,998. 
5 - Con~enlkmal statir;tical methods (e.g.. comparison to UTL. Upper Ranks Test, Mann-WiineylGehan. Samen’s Test for Homogeneity. Student’s T-test. and Fisher Test) 
were used to cmwtm SIN data to backgmund data as diissed in Section 2.51. 

Samples used h this data set: 42SS101 ‘ZSS-8 
42SS100 4255-3 

425s11 S42SSWtO@O1 
42SS-14 S42SSW2wOl 
425515 S-42Ss0030001, 

‘ZSS-7 S42D”PWZ 



TABLE 6-13 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 42 - OLSEN ROAD LANDFILL - ALL SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 c- DetecAon Mhlnwnl Ml”lrnYrn MIllmum M*x,mwl ““h l.outlon A”“qe of Range& iusk8a.edCOPc son ISl.TrM* “TLror GrNtef sekckd Renrn 

Fmq”asy(l, Iktnw CluaMn Dete.ad oY*ll!ar dM.lhYm Positive Non- scedng lwd (3) 8.Sh fmm SolI Br*rumd mul .* 
Cmcentr~tla 0, Consabtllm (2, Crncmb,tfon Dctnamr,,, -a* I”d”Strl~ I R.*lardi* to Al, (., B8ckwUnd?,q Cwcl 



TABLE 6-13 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 42 - OLSEN ROAD LANDFILL - ALL SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

. 



TABLE 6-14 

CHEMICAL CONCENTRATIONS IN SOILS VERSUS GROUNDWATER PROTECTION SOIL SCREENING LEVELS 
SITE 42 - OLSEN ROAD LANDFILL - SOILS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 1 OF 2 

7429-90-5 lAluminum 1 52152 1 1140 I I 48000 I w/kg I 42B16-4 1 9526.9 I _. I NA 

7440-38-2 IArsenic I l/52 1 14 14 I w/kg I 4281 l-3-D 1 9.5 10 29 

744039-3 IBarium 1 44152 1 24 I I 307 I 1 mg/kg I 42B15-3 I 70.5 1 I-20 1 1600 



TABLE 6-14 

CHEMICAL CONCENTRATIONS IN SOILS VERSUS GROUNDWATER PROTECTION SOIL SCREENING LEVELS 
SITE 42 - OLSEN ROAD LANDFILL - SOILS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 2 
SSL Transfer 

to Groundwater 

DAF 20 (3) 
63 

NA 

3W 
NA 

NA 
40 

NA 

4Cq7) 
NA 
NA 

130 
NA 

34 
NA 

t?o30 

12OCll 
MIsC*lla”eO”s 

IPh I 3/3 I 5.13 I I 5.37 I I 1 S42SS0010001 1 5.2 I I 
NA - Not Available. 
ND- Not Detected. 

SSL - Soil Screening Level. 

DAF - Dilution Attenuation Factor. 
1 - Statistics calculated considering a duplicate pair as one data point. 
2 -Duplicate samples are considered as individual data points. 
3 -U.S. EPA Soil Screening Guidance: Technical Background Document. Generic Soil Screening Levels, May 1996 

4 -Values for Naphthalene used. 

5 -Value for Chlordane used 
6 _ Value for Hexavalent Chromium used. 

7 -A screening level of 400 mgkg has been set for Lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities (USEPA 1994) 

Samples included in this evalauation: 4281-2 

42816 
42810-2 

42810-3 

42810-l 
4ZBll-z 
42811-31 

42Bll-3D 
42811-5 

428116 

428124 42814-4 

42812-5 42815-3/ 

42812-6 42815-30 

42813-2 42815-4 

42813-3/ 42815-5 
._- .- _- ._- ._ _- 

41t513-3” 4Zl5lb-.iL 

42813-5 42816-l 

42814-2 42816-5 

42814-31 42817-2 

42814-3D 428173 

42817-4 
42817-5 
42816-3 

42816-4 

42816-6 
._- ._ _ 

4ZBlY-s 

42819-l 
42819-5 

4282-2 

4282-3 

42625 
4282.6 

42820-2 
42820-3 
._-__ _ 

4ZtlZ”-S 
42821-Z 

42821-l 
42821-5 

42822-2 

42822-3 42838 
42B226 4284-2 

42823-2 4284-i 
42823.4 4284-6 
42823-5 4285-2 
42824-2 4285-I 
42824-4 4285-7 

42824-6 4286-3 
4283-2 4286-5 
4283-4 42866 

4287-2 4289-5 

4287-31 42SBl l-3 

42B7-3D 42887-3 
4287-5 42SS-101 

4286-2 42SS-IOD 

4288-3 4255-l 1 

4286-5 42SS-14 
4289-2 4255-15 

4289-3 42SS-7 
4289-l 42SS-6 

42ss-9 
S42SStXHDOOl 

S42SSO20031 
S42SSM1300011 

S42DUPOO2 

. 



TABLE 6-15 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HELATH RISK ASSESSMENT 



TABLE 6-16 

Ch*mtcrl 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 42 - OLSEN ROAD LANDFILL - FILTERED GROUNDWATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
fhkction Minimum Minimum Maximum M*rkn”m “nits Location Average of Range Of Risk-Bawd CGPC TW MCL MCLG unf0f Greater Selected Realon 

Frequency ,I, LktaCtCd Purlttsr os*sctcd aualnkr of Maximum Poritivs NOtI- Screening Level Bs*k (4) (41 Background la.” a* 
Conccntratlon (2) Concsntntion (*) CO”.X”,~t,O” Detection* (1) Detection Tap Wllk, (3, B.ckgro”nd?(S) CGPC? 

. . 

NA - Not Ava#abla. 
NO- Not Odedad. 
BSL _ Bebw screenic”a Level. 
NUT - Essentiil Nutrient (Region II, consi9ets calcium. magnesium. potassium, and sodium as essenlial nutrients). 
BKG - B&w Background. 
ASL . Abow Scmenina Lswl. 
NIX. No Suwnins C&i8 Available. 
COPC - Chem’cak Of Po(en,iil Concern. 
MCL - Madmum COntaminati Level. 
MCLG - Martmum Co”,sminan, Level Goal. 
UTL - 85 perce”l upper Tolwsnce Lknl. 
N - Nom,d”we”. 
c. CnrcinoQen. 
1 _ Statiitll calcukkd mnsi3ering a dudiile wk as one samtie. 
2. Ouplils samples are eonsId& as’individ~al dala points. 
3 - U.S. EPA Region III Risk-Based Concenlration Table. ApI 1,fgQO. The values presented for no”catio~ens are one-tenth of the adual risk-based concen,matiin. this helps Lo 8ccounl for addtii lo& e(feds. 
4 -U.S. EPA Ddnkiw W&r Regulations and Heailh Advisories. Gdober 1gsB. 
5 - Convenlkmal statiitkal methods @.a.. comparbn ,a UTL. Upper Ranks Test. Man~WhitneylGehan. Badlen’s Test for Homcgenaly. Student’s T-test. and Fisher Tes,) 
were used to compare sik data lo bXkQm”“d d&a 85 dilwssed in S&k,” 2.5,. 
S . Value for Hexavaknt Chmmium. 

7 - Adkn Lewl. 
I). sewndaly MCL. 
Samps used in (his dab set S42WAW2FOO1 

S42MWW3FOO1/S42OUPOO4-F 
S42Mww4FWl/S42O”POO5F 
S42MwMIsFOOl 
S42MWVO7FOQi 



TABLE 6-17 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN F’OR HUMAN HEALTH RISK ASSESSMENT 
SITE 42 - OLSEN ROAD LANDFILL - SURFACE WATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
CAS Chemical Detection Location Average of Range of Risk-Based COPC Tap AWQC UTL Greater !Wxted Reason 

Number Frequency (I) of Maximum Positive NOll- Screening Level Basis HHWO (4) for than as 

Concentration Detections (1) 1 Detections Tap Water (3) Background Background? COPC? 

AWOC HHWO - Ambient Water Quality Ciitera protective of Human Health exposure thmugh consumption of Water and Organisims. 

NA - Not Available. 

ND- Not Detected. 

BSL - Below Screening Level. 

NUT _ Erseritial Nutrient (Region Ill considers calcium. magnesium. potassium, and sodium as essential nutrients). 

BKG - Below Background. 

ASL - Above Screemng Level. 

NTX - No Sweening Criteria Availabte. 

COPC - Chemicals of Potential Concern. 

UTL - 95 percent Upper Tolerance Limit 

N . Noncarcinogen. 

c - CarclnoQen. 

1 _ Statistics calculated considering 8 duplicate pair as one sample. 

2 -Duplicate samples are considered as individual data points. 

3. U.S. EPA Region Ill Risk-Based Concentration Table. April 1. 1998. The values presented for noncarcinogens are one-tenth of the actual risk-based concentration. this helps to account for additive toxic effects 

4 -40 CFR 131.36 Chapter 1. July 1. 19%; and U.S. EPA, Feceral Ambient Water Quality Criteria Draft Summary Concentrations. December 1992 

5 - Actian Level. 

Samples used in this data set:S42S\NWlMMl 

S42SWM)20301642DUP003 

S42syMM3wo1 

5425woO40001 



TABLE 6-16 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 

SITE 42 -OLSEN ROAD LANDFILL -SEDIMENT 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Page I of 2 

CAS Chemical Detection Minimum Minimum Maximum Maximum Units Location Average of Range of Risk Based COPC Soil UTL for Greater Selected Reason 
Number Frequency (I) Detected Qualifier Detected Qualifier of Maximum Positive Non-Detections Screening Level (3) Basis Background rn;m 

Concentration (2) Concentration (2) Concentration Detections (1) industrial lResidentiai Background? (4) C&X 
Volatile Organics 

76-93-3 12-Butanone 1 114 1 32 I I 32 I 1 1 42SS-13 32 IO-15 ND Yes No 1 BSL 

6764-l ]Acetone 1 214 1 
u#g 1 1 I 12OOOOOOOj 47OOMI 1 N 1 1 1 

35 194 1 ug/kg 1 42SS6 1 125.75 1 IO-15 ~20000000~760000~N~ 13O@J I NO 1 No 1 BSL 
.Ssmivoiatiie Drg anics 

117-81-7 lBis(Z-Ethylhexyl)phthalate( 2/4 I 2400 I I 5703 I @kg 1 42SS-13 1 4075 ( 330 1 4loMM 1 46000 1 C 1 NO 1 YSS I No 

ID&n-bulyl phihaiate I 

1 BSL 

8474-2 l/4 1 250 250 ugikg 1 42SS-5 1 250 1 330-595 1200000001 76oooO 1 N 1 NO 1 Yes 1 No 1 BSL 
Pesticides 

72-55-g 14$-DDE 1 l/4 1 8.4 I I 6.4 I 1 ug!kg 1 42SS-13 

14/I’-DDT 1 1 
1 5.6 / 1 i7Lwl 1 1900 1 c 1 IO I NO 1 No 1 BSL 

50-29-3 114 16 16 q/kg 1 42SS-13 1 9.4 9.4 YES 

lEndoMan I 1 I 

1 __ 1 17000 I 1900 I c I 1 1 No 1 BSL 

959-68-8 II2 5 I I 5 I 1 @kg 1 42SS8 5 I 1.7 Il2O%QOI 47000 1 N 1 ND 1 Yes 1 No 1 BSL 
l”....“...irr 

_ _ - ._.._ -._ . 
7440-47-3 Chromium (total) 10HO 9 29 mglkg S,.-.. 

744048-4 Cobalt 8110 5.3 J 19.5 mglkg 4: 
7440-50-8 copper IO/IO 5.7 103 “@g SKC 

7439.898 k0” loll0 2120 889w 
I”,,” 

1744049-7 IPotassium I 9110 I 441 .I I---- 1710 1 mgkg 

i ) 1 N 1 24.2 ( Yes No 1 BSL 
470 1 N 1 39.7 1 NO 1 No I BSL 

1 310 1 N 1 16.7 1 YSS 1 No 1 BSL 

--- 
3s-8 18.185 1000 ND Yes Yes ASL 

~.I0001 298.833333 80 Z-500 NA NA N 51 9 Yes NO NUT 
lOlO0Jl 25.71 1400 55 N 53 5 No NO ps, 

I”““1 94 15s N f 

Metals 
_ _- ..je 3/6 1.06 5.53 I mgncg s47s”““7”““1 I .?wMG, I .---__-___. _._____, I Nd I NA I MA I , . . . . ., . . . . . ( Nd I . . . . Nd . . . . I u* I hlh I I . ., . , *., . 

Cadmium(sem) .0-43-g 5l8 0.27 J 31 1 J mgkg S ._____ ___ 47sn""1"""1 I , ,147 ._ ._ 1 NA NA 1 NA 1 NA 1 NA 1 NA 1 NA 
7440-50-8 Copper(sem) 6/6 3.4 84.6 I mglkg S‘vxmnn,nnnl .----- .-_-. I 7‘l’mR??? - ..--“--- I 1 NA NA I NA I NA I NA 1 NA 1 NA 
7439-92-l Lead(sem) 616 2.1 19R --.- mdkn .., ~ 51, -42SDOOlOOOl 1 14.018667 . s> 1 NA NA 1 NA 1 NA I NA 

I mglkg I S42SDOO20001 I 34.333333 1 NA NA ] NA 1 NA ] 
1 NA 1 NA 1 

7440-02-O Nickei(sem) 616 1.9 K 103 NA ] NA ] NA 1 

7440-666 Zinc(sem) 6l6 3.7 186 I I mglkg I S42SDOOlOOiI1 I 58.841667 I 1 NA I NA INAI NA -1 NA 1 NA [ NA 
Miscellaneous 

1 

I ITotal OrganicCarbon I 616 I 1720 I I 33700 1 ] mglkg 1 S42SDOOlOQOl 1 12475.83333 1 - 1 NA 1 NA 1 NA 1 30695 1 NA I NA 1 NA 1 

- Not Applicable 
NA - Not Available 
Nlj - No! ~&&~cj 

BSL - Below Screening Level 
NUT-Essential Nutrient (Region Iii considers calcium, magnesium, potassium, and sodium essential nutrients) 
BKG - Below Background 
ASL -Above Screening Level 
NTX - No Screening Criteria Available 
UTL - 95 percent Upper Tolerance Limit 
COPC -Chemical of Potential Concern 
N - Noncarcinogen 
C - Carcinogen 



TABLE 6.18 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 

SITE 42 -OLSEN ROAD LANDFILL - SEDIMENT 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Page 2 of 2 

1 -Statistics calculated considering a duplicate pair as one data point 
2 - Duplicate samples are considered as individual data points. 
3 _ U.S. EPA Region iii Risk-Based Concentration Table, April I. 1998. The values presented for noncarcinogens are one-tenth the actual risk-based concentration, this helps account for additive toxic effects 
4 - Conventional statistical methods (e.g., comparison to UTL. Upper Ranks Test, Mann-Whitney/Gehan. Bartlett’s Test of Homogeneity, Student’s T-test, and Fisher Test) 
were used to compare site data to background data as discussed in Section 2.5.1 
5 -Values for Hexavalent Chromium used. 
6 - USEPA Region ill 
7 _ Value is based on OSWER Soil Screening Level for residential land use (USEPA. July 1994). 

Samples used in this data set follow: 42SS-12 S42SD0020001 

42SS-13 S42SDOO30001 
42SS-13D S42SD0040001 

4268-5 S42SDOO50001 

42SS-8 S42SDOC60001 
S42SD0010001 S42DUPOOl 



TABLE 6-l 9 

CHEMICALS RETAINED AS COPCs 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Surface Surface/ Groundwater Surface Sediment Soil Soil 
Number Soil Subsurface Water to to 

Soil Air (I)‘ Groundwater (2) 
Volatile Organics 

I X I I I 79-00-5 1,1,2-Trichloroethane 
75-35-4 I, 1-Dichloroethene X I 
156-59-2 cis-1,2-dichloroethene X I 

160-57-l 1 Dieldrin I I I I I X I 
lnorganics 

I I I 7429-90-5 IAluminum 
7440-38-2 IArsenic t- 

I xsl I I x ;.J I 
x d’ I X xi I x /I 

-97-6 I Mercutv I I I I x .P’ I I I I 

-224 ISilver 
17440-62-2 !Vanadium 
Notes: 
X - Indicates chemical is retained as a COPC. 
(1) - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to air. 
(2) - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to groundwater. 



TABLE 6-20 

SUMMARY OF EXPOSURE SCENARIOS 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Medium Receptor 

Surface Soil (‘) No COPCs’*’ 
Surface/Subsurface Soil”’ Construction Worker 

On-site Resident 

Groundwater Construction Worker 

Sediment 
I 

IMaintenance Worker 

I On-site Resident 

Scenario 

No COPCs’*’ 
Future 

Future 

Future 

Future 

Current/Future 

Future 
, 

Current/Future 

Current/Future 

Current/Future 

Future 

Future 

Exposure Route 

No COPC”’ 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
~lncidental Ingestion 
~ Dermal Contact 
incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact. 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 
Incidental Ingestion 
Dermal Contact 

Notes: 
1 - Surface soil is defined as soil collected from depths of 0 to 0.5 feet bgs. 
2 - No COPCs were identified for surface soil consequently no exposures were evaluated for surface soil. 
3 - Surface/subsurface soil is defined as soil collected from depths of 0 to 12 feet. 



TABLE 6-21 

EXPOSURE POINT CONCENTRATIONS 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
CAS 

Number 
Chemical Surface Soil Surface/Subsurface Soil 

RME CTE RME CTE 

OwW OWkg) (WW Ow~W 

Groundwater 
RME CTE 

OKJW bm-1 

Surface Water 
RME CTE 

WL) WL) 

Sediment 
RME CTE 

(WW (WW 
Volatile Organics 

i7%fKM f 1 I P-Trichlnraethane I NA I NA I L I NA I NA NA 
NA NA 
NA NA 

. - - - - , ) - -. - - - _. -. - . 
I 

NA NA 2 0.8 NP 

75-35-4 I, 1 -Dichloroethene NA NA NA NA 2 0.7 NA I NA I 
156-59-2 cis-I ,2dichloroethene NA NA NA NA 122 24.4 NP NA 

127-I 8-4 Tetrachloroethene NA NA NA NA 2 0.8 NP 

79-01-6 Trichloroethene NA NA NA NA 5210 1000 
7r;Jil A Vinvl ChInride NA NA NA NA 9 72 

\ I NA I NA I NA I 
NA I NA I NA I NA 
NA NA NA NA , .# - . . , - . . ., . -. ..-. .-- 

Semivolatile Oraanics 
I ._. . I 

150-32-8 iBenzo(abvrene I NA 1 t rlA 1 0.182 1 0.182 1 NA I NA I NA I NA I NA I NA I 

I NA I NA 1 11600 1 10500 

I .a”, .I- 
I 

.,. . 
I 

. . . . I 
-. .- I -. .- 

nrium NA I NA I NA I NA 

NA NA NA NA 12000 12000 
I NA I NA I 543 I !i 19 12.5 6.68 4.2 (1) 2.29 (1) 5.86 5.86 

I . I I I 917 256 NA NA NA NA 
I NA I NA I NA I NA ?R rlR NA NA NA NA 

I-r-r”--r e-r Y”,“‘U”’ 

7440-43-g Cadmium 
7440-47-3 Chromium (total) 
7440-48-4 Cobalt 
57-l 2-5 Cyanide 
7439-89-6 Iron 
7439-92-l Lead 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel 
7440-22-4 Silver 
7440-62-2 Vanadium 
7440-66-6 Zinc 

I .,~. .., . I., . .., I “.” “.” ,., . .., . ._, . . . . . 

NA NA NA NA NA NA NA NA NA NA 

NA i NA NA NA 89.7 17.8 NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA 

NA NA 28500 22300 76400 23500 21800 (1) 10500 (1) 53200 53200 

NA NA NA NA 50 17 15.4 (1) 6.9 (1) NA NA 

NA NA NA NA NA NA 1520 (1) 764 (1) NA NA 

NA NA NA NA NA NA 0.17 (1) 0.08 NA NA 

NA NA NA NA 90.4 23.5 NA NA NA NA 

NA NA NA NA NA NA NA NA 72.5 72.5 

NA NA NA NA 102 20.8 NA NA NA NA 

NA NA NA NA NA NA NA NA .NA NA 

Notes: 
RME - Reasonable maximum exposures. 
CTE - Central tendency exposures. 
Exposure point concentration is the lessor of the maximum detected concentration or the upper 95 percent confidence limit on the mean unless otherwise noted 
1 - Exposure point concentration is the maximum detected concentration for the RME SCenariO and the average concentration for the CTE scenario. 



TABLE 6-22 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 
Maintenance Worker, Residential Child, Adolescent 

Exposure Route Full Time Employee Construction Worker Full-Time Residential Adult Age1 to6 Lifetlme Resident Trespasser 

INCREMENTAL CANCER RISK 
Groundwater 
Ingestion NA NA NA 8.88E-04 5.18E-04 1.41 E-03 NA 

Dermal Contact NA 4.36E-07 NA 584E-05 4.OOE-05 9.83E-05 NA 

Ambient VOC inhalation NA 1.50E-07 NA NA NA NA NA 

inhalation in Shower NA NA NA 3.68E-04 NA 3.68E-04 NA 
M& * E17E.n-f hle. 4 FI1E.l-u 4 r?E-“9 hlA 

. . . --.. 
Incidental Ingestion 

Dermal Contact 

Fugitive Dust Inhalation 

Ambient VOC Inhalation 

NA 5.65E-07 NA 4.50E-06 l.O5E-05 1.50E-05 NA 

NA 2.03E-07 NA 644E-06 2.62E-06 9.06E-06 NA 

NA 2.31E-08 NA 5.88E-09 4.11 E-09 Q.QQE-09 NA 

NA NA NA NA NA NA NA 

I NA 7.92E-07 I NA [ 1 .OQE-05 1 1.31E-05 1 2.41E-05 1 NA 

I 3.68E-07 I 7.05E-08 I 3.68E-07 / 1.89E-07 1 4.40E-07 1 629E-07 1 1.28E-07 

l.O7E-06 526E-08 5.34E-07 ) 3.18E-07 1 1.29E-07 1 4 47E-07 1 1.60E-07 
I 1.44E-06 1 1.23E-07 I 9 02E-07 1 5.06E-07 1 5.69E-07 ( l.OBE-06 1 2.88E-07 

Subtotal 

Sediment 

Incidental lngesbon 
Danal Contact 
Subtotal 

Surface Soil 
Incidental Ingestion 

Dermal Contact 

Fugitive Dust Inhalation 

Ambient VOC Inhalation 

Subtotal 

NC NA NC NA NA NA NC 

NC NA NC NA NA NA NC 

NC NA NC NA NA NA NC 

NC NA NC NA NA NA NC 

NC NA NC NA NA NA NC 

Ingestion 

Dennal Contact 

Ambient VOC Inhalation 

Inhalation in Shower 

Subtotal 

All Sail 

NA NA I NA 1 3.37E+Ol 1 7.86E+Oi 1 NA 1 NA 

NA 4.75E-01 NA 1 2.58E+OO 1 6.74E+OO 1 NA 1 NA 

NA 3.OOE 

NA NA I NA 4.00~~04 1 

NA 4.75.C01 

i-04 I NA I NA I NA I NA NA 1 

Incidental Ingestion NA 5.15E-01 NA 1.7lE-01 1.59E+OO NA NA 

Dermal Contact NA l.O3E-01 NA 1.36E-01 2.22E-01 NA NA 

Fugitive Dust Inhalation NA NT NA NT NT NA NA 

ubtotal 
I . I . I . . . .I . 

I NA I &lQE-01 I NA 1 3.07E-01 1 1.82E+OO 1 NA 1 NA 

2.62E-02 I 140E-02 I 1.30E-01 I NA 1 2.28E-02 
i-03 1 1.54E-02 1 NA 1 l.l5E-02 
i-02 I 1.46E-01 I NA I 342E-c2 

I 1.- .- .., . 

I 1 &74E+Ol 1 NA 1 6.77E-02 

NT -- No toxicity factor (slope factor or RtD) is applicable for the selected COPCs for this exposure route. 

Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 

NA -- Exposure route not applicable in that medium for that receptor. 

NC -- No substances were selected as COPCsfor this exposure route and environmental medium. 

Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 

Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 



TABLE 6-23 

ESTIMATED CTE CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 
Maintenance Worker, Resldenttal Child, 

Exposure Route Full Time Employee Construction Worker Full-lime Residential Adult Agelto6 

INCREMENTAL CANCER RISK 
Groundwater 
Ingestion 

Dermal Contact 

Ambient VOC Inhalatic ,n 1 

lnhalabon in Shower 1 

NA I NA NA 3.30E-05 3.14E-05 6.44E-05 NA 

NA 9.04E-06 NA 1.67E-06 I .46&06 3.33E-06 NA 

NA I 3. 19E-09 NA NA NA 

=# 

NA NA 

NA NA NA 7.64E-06 . NA 7.64E-06 NA 

NA I 9.36E-06 I NA 1 4.27E-05 1 3.29E-05 1 

I NA I 7 fiRF.07 I NA l A17F-07 1 11lF-M 1 :.:::::i-“-I 
. . “ .  I  “ . . . I .  . ,  - . - - -  “ .  _ _ . -  __ 

Dermal Contact NA 3.40E-08 NA 1 2.4OE-07 1 l.l2E-07 

Fugitive Dust Inhalation NA 1.93E-06 NA 1 l.O9E-09 1 6.76E-10 
Amkin”+ \,nr Inksd~tinn NA NA I NA I NA I NA I 

“““.“.“. I . . . I ” ” ” ” I ., “.““- “. ” ” ” - ” ..“-- _” 

Sediment 
BE-06 I 3.67E-08 I 5.05E-08 

Dermal Contact I 2.13E-08 I 5.26E-09 I 1.07E-08 1 9.27E-09 1 4.31E-09 I 1.36E-08 

Subtotal 3.98E-08 2 29E-08 2.91E-08 1 2.30E-06 1 4.10E-08 1 6.41 E-08 

C,,.irr,Y Cdl 

[Incidental Ingestron I 1 ME-08 I 1.77E-08 I 1.84E-08 1 1.3 

WI. -1”” .e”.. 

lnridrntat lnnrrtinn 1 NC I NA I NC I NA I NA I NA 1 NC 

Dermal Contact 

Fugitive Dust Inhalation 

Ambient VOC Inhalation 

S:l,hintal 

NC NA NC NA I NA NA 

NC NA NC NA NA NA 

NC NA NC NA I NA NA 

NC NA NC NA NA NA 

“ “ .  . “ “ ”  .  . “ . “ .  

lnnrrtinn I NA I NA I NA I l.OBE-08 I 1.43E-08 I 2.5lE-08 I 2.50E-06 

, “‘\ 

_ _ ., _ 
Dermal Contact 

Subtotal 

Total of All Media 

NA NA NA 1.13E-09 526E-10 

NA NA NA l.l9E-06 1.49E-08 

3.98E-08 4.36E-07 2.91 E-08 434E-05 3.42E-05 

Groundwater 

Ingestion 

Dermal Contact 

Ambient VOC Inhalation 

Inhalation in Shower 

Subtotal 
*u .snit 

NA NA NA 3.61 E+OO 1.20E+Ol NA 

NA 9.33E-02 NA 2.69E-01 7.05E-01 NA 

NA 2.20G07 NA NA NA NA 

NA NA NA 5.65E-05 NA NA 

NA 9.33E-02 NA 366E+OO 1.26E+Ol NA 

_... --.. 
Incidental Inorstinn I NA I 7 tnF-nl I NA l AfiRF-no l AR7F-nl I NA 1 NA “. - -. .“. “” ..” 
Dermal Contact 

Fugitive Dust Inhalation 

Ambient VOC Inhalation 

Subtotal 

Sarlimant 

. ” ” ” ” . . ” ” - “” ” ” ” . 

NA 1.56E-02 NA 157E-02 256E-02 NA 

NA NT NA NT NT NA 

NA NA NA NA NA NA 

NA 2.26E-01 NA 6.25E-02 4.62E-01 NA 

” ” ” ” _ 

Incidental Ingestion 
Dermal Contact 
a, ,k,ntsd 

I 6.55E-03 I 3 16E-02 I 6.55E-03 1 3.50E-03 1 3.26E 
3.05E-03 3.76E-03 1.52E-03 1 9.46E-04 1 1.54E 

I 0 cmLn9 4 ? K1)sn? I n rmsrn I dd.lS-“2 I ? d3F 

Surface Soil 
Incidental Ingestion 

Dermal Contact 

Fugitive Dust Inhalation 

Ambient VOC Inhalation 

Subtotal 

SllrfilrrP water - ” . . ” ” ” _ _ ” _“. 
Ingestion 

Dermal Contact 

Subtotal 

Total of All Media 

NC NA NC NA NA NA 

NC NA NC .NA NA NA 

NC NA NC NA NA NA 

NC NA NC NA NA NA 

NC NA NC NA NA NA 

NA NA NA 2.37.S03 l.llE-02 NA 3.87E-03 

NA NA NA 2.39E-04 3.68G04 NA 2.89E-04 

NA NA NA 2.61E-03 l.l5E-02 NA 4.16E-03 

8.24E-02 3.41E-01 5.65E-03 3.95E+OO 1.32E+Ol NA 8.79E-03 

.., s.._ 

NT - No toxicity factor (slope factor or RfD) is applicable for the selected COP& for this exposure mute. 

Risks due to lead are evaluated separately using the IEUBK or adult toxicity model. 

NA - Exposure route not applicable in that medium for that receptor. 

NC - No substances were selected as COPCs for this exposure route and environmental medium. 

Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 

Estimated cancer and noncancer risks assume a Central Tendency Exposure (CTE). 



TABLE 6-24 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN -SURFACE WATER 
SITE 42 - OLSEN ROAD LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

I I Range of 
Frequency Detection I Location I EPA Region 3 I Maximum I Selected I 

I Chemical 

Aluminum 

I of I lualLj of Screening Level Hazard as PCOC 
Detection Min. I Max. Maximum (ug/L) Quotient (Y/N?) 

314 169 1790 1 542: ;w0010001 25 71.60 Y 
~w0030001 48 0.09 N 

Zinc I 414 I 9.6 I 221 s42y"'^*'*-' I nn I - _- . _ 

;w0010~01 6.5 16.00 Y 
11 320 68.13 Y 

~w0010001 3.2 4.81 Y 
11 14500 0.10 N 

Y- Yes 
N-No 



TABLE 6-25 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SEDIMENT 
SITE 42 - OLSEN ROAD LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Frequency Range of 
Detection Location EPA Region 3 Maximum Selected 

Chemical of 0wM.t) of Screening Hazard, as PCOC 
Detection Min. 1, Max. Maximum Level Quotient (Y/N?) 

Volatile Oraanics 
2-B”tanone- I II4 1 0.032 1 0.032 1 42SS-13 I NA NA Y 
Acetone 214 1 0.035 1 0.194 1 42SS-6 NA NA Y 
Semivolatile Organics 
Bis(2-EthylhexyQphthalate I 214 I 2.4 I 5.7 I 42SS-13 I 1.3 4.38 Y 
Di-n-butyl phthalate I II4 1 0.25 1 0.25 1 42SS-5 1 A 0.18 N 
Pesticides I I 
4,4’-DDE 
4,4’-DDT 
Endosulfan I 

114 0.0084 0.0084 42SS-13 0.0022 3.82 Y 
II4 0.016 0.016 42SS-13 o.ooi58 10.13 Y 
II2 0.005 0.005 42SS-6 NA NA Y 

lnoraanics I I 
I NA I Y 1 S42SD0010001 NA 

S42SDOOlOOOl 0.057 133.33 Y 
S42SDOOlOOOl NA NA Y 

A3SS-13 NA NA .Y I .--- .- I . . . . I . ., . I 

I 42SS-6 I 1.2 I 3.33 I v I 

Aluminum 
Arsenic 
Barium 
Bervllium 

10110 
a/i0 
IO/10 
6/l 0 

4930 I a400 
1.4 7.6 

27.1 la1 
0.2 1.1 

Cadmium 5/l 0 0.4 4 
Chromium (total) 10/10 9 29 1 S42SD0010001 1 260 I 0.11 I N 
Cobalt B/IO 5.3 19.5 I 42SS-13 I NA NA Y I - ---._ 
Copper 
Iron 
Lead 

_. .- -.- 
lO/lO 5.7 103 S42SD0010001 34 3.03 Y 
IO/10 2120 66900 S42SD0010001 NA NA Y 
IO/10 7.3 59 42SS-5 46.7 1.26 Y 

Manganese 
Mercury 
Nickel 
Selenium 

I 

lo/lo 49.6 1000 S42SD0060001 NA NA Y 
619 0.01 0.35 S42SDOOlOOOl 0.15 2.33 Y 

lo/lo 7.6 25 S42SD0010001 20.9 1.20 Y 
1110 0.52 0.55 42SS-13 NA NA Y 

I Silver I IO/IO I 1 I 99 I 42SS-6 I 1 I 99.00 I Y I -... -. 

Vanadium 
Zinc 

l^.l^ 
14.2 

*A A 
IWIU 4O.Y 542sD0010001 

..I .a. 
NH NH ‘r’ 

lo/lo 21.3 275 S42SDOOlOOOl 150 I .a3 Y 

NA - Not Available 
Y=Yes 
N = No 



TABLE 6-26 

ACID VOLATILE SULFIDE/SIMULTANEOUSLY EXTRACTABLE METALS (AVSISEM) 
SITE 42 - OLSEN ROAD LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

Average of 
AVSISEM Analyte 

Frequency Minimum 
of 

Maximum Location of 
Positive 

Detection 
(umoleslg) (umoleslg) Maximum 

Detections 
Cadmium(sem) 
Copper(sem) 
I eadlssm\ 

516 0.0024 0.027 S42SD0010001 0.012 
616 1 0.0535 1 1.33 S42SDOOlOOOl 0.383 

I 6/6 I 0.01 I 0.173 S42SD0010~n~ ,.s”. 
----\--“‘I 

Nickel(sem) ii 0.032 1.755 S42SD0020001 
Zinc(sem) 616 0.0566 2.84 S42SD0010001 
Total SEM 0.1545 6.125 

[Acid Volatile Sulfide 1 316 1 0.033 1 0.1724 1 S42SD0020001 1 0.1225 1 



TABLE 6-27 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL 
SITE 42 - OLSEN ROAD LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

Range of 
Frequency Detection Location EPA Region 3 Maximum Selected 

Chemical of (mg/kg) of Screening Level Hazard as PCOC 

Detection Min. 1 Max. Maximum (mg/kg) Quotient (Y/N?) 
. . . . . . .a 

nrc r;ompounas 
Toluene I q,,n I nnncl I n r-m? I /l3c?c-IE I ni 

Semivolatile Oraanic Cc 
, L, I” , “.““L , “.““II , -r&V”. I” , V. I 1 0.03 1 N I 

L1,4-Dichlorobenzene ! l/10 I U.lZ I U.IZ I 

bmpounds 
I >I>,. 1 ,.A.-. ,. .a* 42SS-15 1 0.1 I 1.2 I Y 

4-Methylphenol l/10 0.14 0.14 I 42SS-15 1 0.1 1.4 Y 
Benzo(a)anthracene l/10 0.042 0.042 S42SSOO20001 0.1 0.42 N 
Benzo(a)pyrene l/IO 0.042 0.042 S42SSOO20001 0.1 0.42 N 
Benzolb)fluoranthene 2110 0.045 0.076 p3ccnnmni-d ni n 7~; N 

J-rL”“““L”“” I , V. I V.,” . . 

Amc-in-n I AIA I NA I Y I X.9- 
b 

Bis(2-EthylhexyQphthalate I 5110 1 3.7 I -TL""- I v-w , 1.n I I .I 1 I 
Chrysene 1 2/10 I 0.044 1 0.055 S42SSOO30001 1 0.1 I 0.55 I i I - ~--..----. _ 
Fluoranthene 1 2110 I 0.051 I 0.06 : I S42SSOO20001 I 0.1 I 0.6 'I N 
Pyrene 1 2110 1 0.063 1 0.076 1 S42SSOOlOOOl 1 0.1 1 0.76 1 N 
Pesticides and PCBs 

14,4'-DDT I 5110 1 0.0049 1 0.023 1 42ss-a I 0.1 1 0.23. 1 N 1 

NA - None Available 



TABLE 6-28 

GROUNDWATER SCREENING 
SITE 42- OLSEN ROAD LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

Range of 
Frequency Detection Location EPA Region 3 Maximum HQ > 1.0 

Chemical of WL) of Screening Level Hazard 

Detection Min. 1 Max. Maximum mJlL) Quotient (Y/N?) 

‘c Compounds 
I”P I 415 I ? I ? I SA’)MWf,~71Inn< I ,Gnnnn I nnn I N 1 

Volatile Organi 
l.l-Dichloroetha.., I .,- , ” , v-~,....““.“““. .“-““.. -.I- . . 
Trans-1,2-dichloroethene 1 115 1 2 1 2 1 S42MW004UOOl 11600 0.00 N 
&.., 2,‘:-“----.L--- 

-olcnloroernene , ’ n’- ’ 1 ’ a_- ’ -‘?MWOO4UOO, L13 , I , ILL , 34‘ 11600 0.01 N 

1.1.1-T ‘nchloroethane 1 115 1 7 1 7 1 SA’ .,LMW007UOOl 9400 0.00 N 
1.1.2-T 12MW004UOOl-D 9400 0.00 N ‘nchloroethane 

IChlorobenzene ) 1 
115 

1 1 
2 

1 ) 
2 

115 1 1 IS4 i S42MW002UOOi ) 50 I 0.02 I N i 
Tetrachloroethene 115 2 2 S42MW004UOOl 840 0.00 N 
Vinyl Chloride 115 9 9 S42MW004UOOl-D 11600 0.00 N 
Trichloroethene 2l.5 6 5210 S42MW004UOOl-D 21900 0.24 N 

Semivolatile Organic Compounds 
Bis(2-Ethylhexyl)phthalate I 115 I 2 I 2 I S42MW007UOOl I 30 1 0.07 1 N 

Di-n-butyl phthalate 1 115 1 21 1 21 1 S42MW002UOOl 1 0.3 1 70.00 1 Y 

Energetics 
2.6-Dinitrotoluene 1 115 I 1 I 1 1 S42MW003UOOl 1 NA 1 NA 1 Y 1 
Miscellaneous Compounds 
Phenol 1 115 1 5 1 5 1 S42MW002UOOl 1 79 1 0.06 1 N ] 

Metals and Inorganic Compounds 
Aluminum 2l5 20.8 590000 S42MW007UOOl 25 23600.00 Y 

Arsenic 315 5.8 102 S42MW007UOOl 48 2.13 Y 
Barium 515 23 5520 S42MW007UOOl 10000 l-8 94 N 

Bervllium 115 47.2 47.2 S42MW007UOOl 5.3 
V.“” I. 

8.9i Y 

Cadmium 1 II.5 1 7.1 1 7.1 1 S42MW007UOOl 1 0.53 13.40 Y 
Chromium I 115 1 839 1 839 1 S42MW007UOOl I 2 419.50 Y -...- -... 
Cobalt 1 315 1 7.1 1 357 1 S42MW007UOOl 1 35000 

Copper 1 115 1 700 1 700 1 S42MW007UOOl 1 6.5 

jlron 1 515 1 1200 1 782000 1 S42MWO07UOOl 1 320 

Lead l/3 575 575 S42MW007UOOl 3.2 
Manganese 515 79.2 5720 S42MW003UOOl-D 14500 
Mercury 115 2.2 2.2 S42MW007UOOl 0.012 
Nickel 515 3.9 958 S42MW007UOOl 16” 
Vanadium 114 854 854 S42MW007UOOl IOL”” 
Zinc 315 2.9 2460 S42MW007UOOl 30 

NA - None Available 
Y-Yes 
N - No 



‘i 

TABLE 6-29 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, AQUATIC RECEPTORS, CONSERVATIVE INPUTS 
SITE 42 - OLSEN ROAD LANDFILL 
NSWC INDIANHEAD, MARYLAND 

Ecological Contaminant 

of Concern 

Frog Heron Wren Bass Raccoon 
NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

HQ. HQI HQn HQI HQ, HQI HQ” HQI HQn HQI 

Metals and lnorganics 

Aluminum 

Arsenic 

Barium 
, 
Beryllium 

Cadmium 

NA 

NA 

NA 

NA I 
1 NP 

8.34E-06 I 

1.28E-04 I 

2.45E-04 I 

2.04E-04 I 

NA 4.92E+Ol 4.92E+OO l.E3E+O2 l.a3E+Ol NA NA 5.83E+02 5.83E+Ol 

NA 9.07E-01 3.02E-01 3.38E+OO l.l3E+OO 1.88E+OO 1.29E-01 3.89E+OO 3.69E-01 

NA 2.55E+oo 1.27E+OO S.!ilE+OO 4.74E+OO NA NA 2.17E+OO 2.17E-01 

NA NA NA NA NA NA NA l.O2E-01 1.02E-02 

NA 8.09E-01 5.87E-02 3..02E+OO 2.19E-01 NA NA 2.45E-01 2.45E-02 

NA = NOAEULOAEL not available 



TABLE 6-30 

FOOD CHAIN HAZARD QUOTIENTS USING MAXIMUM CONCENTRATIONS, TERRESTRIAL RECEPTORS, CONSERVATIVE INPUTS 
SITE 42 - OLSEN ROAD LANDFILL 
NSWC INDIANHEAD, MARYLAND 

Ecological Contaminant 

of Concern 

Vole Shrew Robin Hawk Woodcock Fox Mouse 

NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL NOAEL LOAEL 

HQ. HQ, HQ. HQa HQm HQ, HQ, HQ, HQ. HQ, HQ. HQ, HQ. HQ, 
Volatile Oraanic ComDounds 

Toluene 7.44E-05 

Semivolatile Organic Compounds 

1 NA 

1 NA 

7.44E-06 8.92E-05 8.92E-06 NA NA NA NA NA NA 1.90E-05 1.90E-06 5.30E-05 5.30E-06 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA NA NA NA NA NA 

IBenzofa)anthracene 1 2.71E-02 I 2.71E-03 1 3.25E-02 I 3.25E-03 I 7.02E-03 I 7.02E-04 I 5.62E-04 I 5.62E-05 i 5.38E-03 I 5.38E-04 I 6.91E-03 I 6.91E-04 I 1.93E-02 I 1.93E-03 I 

2.71 E-02 2.71 E-03 3.25E-02 3.25E-03 7.02E-03 7.02E-04 5.62E-04 5.62E-05 538E-03 5.38E-04 6.91 E-03 6.91 E-04 1.93E-02 1.93E-03 

4.90E-02 4.90E-03 5.87E-02 5.87E-03 1.27E-02 1.27E-03 l.O2E-03 i .02E-04 9.73E-03 9.73E-04 1.25E-02 I .25E-03 3.49E-02 3.49E-03 

3.13E-01 3.13E-02 3.76E-01 3.76E-02 1.35E+Ol l.JIE+OO l.o8E+oo I .08E-01 l.O4E+Ol l.O4E+OO 8.00E-02 ‘ 8.00E-03 2.23E-01 2.23E-02 

3.54E-02 3.54E-03 4.25E-02 4.25E-03 9.20E-03 9.20E-04 7.36E-04 7.36E-05 7.04E-03 7.04E-04 9.05E-03 9.05E-04 2.52E-02 2.52E-03 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Bis(2-Ethylhexyl)phthalate 

Chrvsene 

IFluoranthene 

Pyrene 

PesticideslPCBs 

14.4’-DDT 

Metals and lnoraanics I 

1 3.87E-02 I 3.87E-03 I 4.64E-02 I 4.64E-03 I l.OOE-02 I l.OOE-03 I 8.03E-04 I 8.03E-05 I 7.68E-03 I 7.68E-04 I 9.87E-03 I 9.87E-04 I 2.75E-02 I 2.75E-03 I 

4.90E-02 4.90E-03 5.87E-02 5.87E-03 1.27E-02 1.27E-03 l.O2E-03 l.O2E-04 9.73E-03 9.73E-04 1.25E-02 1.25E03 3.49E-02 3.49E-03 

I .85E-02 3.71E-03 2.22E-02 4.44E-03 1.37E+Ol 1.37E+OO l.lOE+OO l.lOE-01 l.O5E+Ol l.OSE+OO 4.73E-03 9.46E-04 1.32E-02 2.64E-03 

I . I 

ICoooer I 3.01E-03 I 2.32E-03 I 2.22E-03 I 1.72E-03 I 3.25E-04 I 2.47E-04 I 1.55E-04 I l.l8E-04 I 2.27E-04 I 1.73E-04 I 8.70E-04 I 6.72E-04 I 3.02E-03 I 2.34E-03 I 

8.70E-03 8.70E-04 6.43E-03 1 6,43E-04 1 6.95E-05’ 1 6.95E-06 1 3.31E-05 1 3.31E-06 1 4.86E-05 1 4.86E-06 1 2.52E-03 1 2.52E-04 1 8.74E-03 1 8.74E-04 

4.67E-04 2.34E-04 3.45E-04 1.73E-04 2.24E-03 2.47E-04 l.O7E-03 l.l8E-04 1 1.56E-03 1.73E-04 1 1.35E-04 1 6.76E-05 4.70E-04 2.35E-04 

NA = NOAEULOAEL not available 



:,: : 
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TABLE 6-31 

REFINEMENT OF COPCs 
COMPARISON OF SEDIMENT DATA TO ALTERNATE GUIDELINES 

SITE 42- OLSEN ROAD LANDFILL 
NSWC INDIAN HEAD, MARY&AND 

COPC 

Range of 
Detection 

OwW 
Min 

ER-M 
FDEP Environment 
PEL Canada SEL 

‘EL 1 P --. - I Max 
2-Butanone 0.032 0.032 NA NA NA 
Acetone 0.035 0.194 NA NA NA 

.3 NA 
NA 

~~i7-FthvlhF?xvl~nhthnlntF! 1 2 4 i 5.7 1 NA I 2.647 I NA -.-\- -.,.,...-.., .,T .._.. -.-_- , -. . -.. I . . -.- 

4 4’-l3T)F 1 0.0084 1 0.0084 i 0.027 1 0.00374 i NA 
4:4’-DDT . --- 

-.---. - .__-. 
0.016 0.016 NA 0.00477 NA 

Endosulfan I 0.005 0.005 NA NA NA 
Aluminum 4930 18400 NA NA NA 

33 
VA 
10 
110 
VA 
110 
1000 ,, --. 
50 
2 
75 
VA 

NA 
320 

COPC - Contaminant of Potential Concern 
NA - None Available 
ER-M - Effects Range - Medium 
FDEP PEL - Florida Department of Environmental Protection Probable Effects Level 
PEL - Probable Effects Level 
SEL - Severe Effects Level 



TABLE 6-32 

REFINEMENT OF COPCs 
COMPARISON OF SURFACE SOIL DATA TO ALTERNATE GUIDELINES 

SITE 42 - OLSEN ROAD LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

COPC 

- . . _.. a . - 

Range of 
Detection 

OwMt) 
Min. 1 Max. 

ORNL Dutch 
Protection of Target 
Invertebrates 1994* 

Dutch 
lnvervention 

1994* 
semivolatile urganlc r;ompounas 
1,4-Dichlorobenzene 0.12 0.12 NA NA NA . 

4-Methylphenol 0.14 0.14 NA NA NA 
Bis(2-Ethylhexyl)phthalate 3.7 8.9 NA 0.1 60 
Pesticides and PCBs 

14,4’-DDT 1 0.0049 1 0.023 1 NA I 0.0025 I 4 - 

COPC = Contaminant of Potential Concern 
NA = Not Available 
ORNL = Oak Ridge National Laboratory 

* value for bis(2-ethylhexyl)phthalate is for total phthalates and DDT, DDd, and DDE values are for total DDTR 



TABLE 6-33 

COPCs AFTER STEPS 112 AND STEP 3A 
SITE 42 - OLSEN ROAD LANDFILL 

INDIAN HEAD, MARYLAND 

COPC Steps 1 and i Step 3A 

GW SW SED SS AFC TFC SW GW SED SS 
Volatile Oraanic ComDounds 

-- -..- . --- 
I I 1 x 1 I I I I 

I x I I x I x I I I I --. 

Endosulfan I 
I I _. ,. ,. I I I I 1 x 1 I I I 

Energetics 
2,6-Dinitrotoluene 1 x 1 
Metals and lnoraanic Comoounds 
Aluminum x x x 
Arsenic X X 
Barium X 

I I 
X 
x 
X 

I I I I I I 
I I 

Nickel * 
Selenium 
Silver 
Vanadium 
Lfnc 

X = Selected/Retained as a COPC 
* Individual COPCs were not selected for groundwater in Step 3A 
GW = groundwater; SW = surface water; SED = sediment; SS = surface soil; AFC = aquatic foodchain; 
TFC = terrestrial fookchain 



TABLE 6-34 

ECOLOGICAL RISK MANAGEMENT - SEDIMENT 
SITE 42- OLSEN ROAD LANDFILL 
NSWC INDIAN HEAD, MARYLAND 

COPC --. - 
Bis(2-Ethyihexyl)phthalate 
Chromium 
Lead 
Mercurv 
Silver 
Zinc 

COC - Contaminant of Concern 
NA - None Available 
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LEGEND 

n RI Sediment Sample 

h RI SedimentlSurface Water Sample 

@ RI Surface Soil Sample 

A RI Surface Water Sample 

@ Hktodcai Monitoring Well 

0 Historical Subsurface Sample 

0 Hietoricai Sediment Sample 

@ Hietodcai Surface Soil Sample 

A Historical Sutface Water Sample 

a Historicai Soil Sample 

@ New Monitoring Well 

Topographic Contour Lines 

Estimated Groundwater Flow Dhction 

SITE CONDITIONS MAP 
SITE 42 -OLSEN ROAD LANDFILL 

IHDPJ-NSWC. iND!AN HEAD, MARYLAND 
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YlJiEXYL)PHlHALAlE 6 

1,4-DICHLORO 

YUlEXYL)PHTHALAlE 5 

A SURFACE WATER 

8 MONITORING WELL 

BORING LOCATION 

0. SURFACE SOIL/SEDIMENT SAMPLE 

._.__I.‘~- MONITORING WELL 42MW-1 WAS DAMAGED 
AND IS NO LONGER USED. 

ICAL SURFACE SOIL 
OLSEN ROAD LANDFILL 

- . . . . L”. -. .-- 



A SURFACE WAj-ER 

8 MONITORING WELL 

BORING LOCATION 
. . ..---.-...- 

. SURFACE SOIL/SEDIMENT SAMPLE 

120. 240 

SCALE IN FEET 

HISTORICAL GROUNDWATER SAMPLES 
OLSEN ROAD LANDFILL 

IHDIV-NSEC 
INDIAN HEAD, MARYLAND 
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8 Well Locations (FT MSL) 

,A,,/ Topographic Contour Lines 

..A.,..~ Debris Perimeter 

, \ 0 Landfill Perimeter 

ted Groundwatel 

POTENTIOMETRIC SURFACE CONTOUR 
SlTE 42 - OLSEN ROAD LANDFILL 

IHDN-NSWC, INDIAN HEAD, MARYLAND 



P:\GIS\NSWCJNDIAN_HEAD\712BAPR IS-FEB-SS DNP SITE 42 - SS TAGS LAYOUT 

42559 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BIS(Z-ETHYLHEXYLjPHTHALATE 6300 
Pesticides/PCBs (ug/kg) 

1 Semivolatile Organics (ug/kg) 

Pesticides/PCBs (ug/kg) 

425510 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BIS(2-ETHYLHEXYL)PHTHALATE 6400 
Pesticides/PCBs (ug/kg) 
4,4'-DDT 4.9 

42SS10 (DUP) 
Depth = 0.0 - 0.5' 
Semivolatile Organlcs (ug/kg) 

4-METHYLPHENOL 140 J 
3 J 

Semivolatile Organics (ug/kg) 
BISl2-ETHYLHEXYLjPHTHALATE 6200 
Pesticides/PCBs tug/kg) 

42MW-6 \ 
S42MWO6i-f% 

[;;;&T:;:E- O”’ 
Semivolatile organlcs (ug/kg) 

;‘6 
S42SSO3 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BENZO(B)FLUORANTHENE 45 
CHRYSENE 55 

S42SSO3 (DUP) 
Depth = 0.0 - 0.5' 
Semivolatile Organics (us/ks) 

5425502 
Depth = 0.0 - 0.5' 
Semivolatile Organics (q/kg) 
BENZ0 (A)ANTHRnCENE 42 
BENZO(A)PYRENE 42 

BENZO(B)FLUORAN+HENE 

LEGEND 
@ Historical Monitoring Well/Subsurface Soil 
n Sediment Sample 

h SedimentSurface Water Sample 
@ Surface Soil Sample 
A Surface Water Sample 
@ Historical Monitoring Well 
0 Historical Subsurface Sample ~- 
0 Historical Sediment Sample 
@ Historical Surface Soil Sample 
A Historical Surface Water Sample 

a Historical Soil Sample 
0 New Monitoring Well 

,&/ Topographic Contour Lines 

Estimated Groundwater Flow Direction’ 

i r 100 0 100 Feet 

cicwRAcTNo. OWNER NO. 

D. PERRY l-h4AYea I 

CMECKED BY DATE APmDvED BY DAlE 

WL 28&w-99 01 284AN-9s 
~TlSCtiELMQE4 

SURFACE SOIL POSITIVE DETECTIONS 
--- 
-f.--.-~~~ 

SITE 42 - OLSEN ROAD LANDFILL 
APPRDVED BY DATE 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
DRAwlNo No. REV. - 

t AS z&D FIGURE 6-6 0 
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4287 
Depth - 4.0 - 6.0' 
Semivolatile Organic= ("g/kg) 
IDI-N-BUTYL PHTHALATE 199 
DT-N-OCTYL PHTHALATE 199 
fnorganics (mg/kg) 
ALUMINUM 11700 

COBALT 11.0 
COPPER 5.0 
IRON 16400 
LEAD 8.0 
WGNESIUN 1760 
MANGANESE 62.0 
NICKEL 15.0 
mTASSIm 1080 
VANADIM 34.0 
ZINC 33.0 

Depth - 9.0 - 11.0' 
galatile Organics fug/kg) 
METNYLENE CHLORIDE 6 
Semivolatile Organic3 lug/kg1 
3I-N-BUTYL PHTHALATE 251 
Pesticidea/PCBa ("g/kg) 
HEPTACHLOR EPOXIDE 3 
Inorganics lmg/ kg) 
AL”MINUM 9940 
BARIUM 74.0 
CHRCUIUM 21.0 
COPPER 5.0 
IRON 11700 

NICKEL 13.0 
POTASSIUM 982 
VANADIUM 23.0 
ZINC 33.0 

Death - 19.0 - 21.0' 
S&volatile Organics (ug/kgl 
DI-N-BUTYL PHTHALATE 333 
Inarqanics (mg/kgl 
ALLWINUM 
BR8ILn-l 
CALCIUM 
CHROMIUM 13.0 
COBALT B.0 
COPPER 14.0 
I RON 10500 
LEAD 10.0 
MAGNESIUM 2980 
MRNGANESE 107 
NICKEL 27.0 
POTESSIUM 893 

4288 
Death - 4.0 - 6.0' 
Inbrganics (mg/kg) 
AL"XIh"X 
BARIUM 
CHRMIUM 
COBALT 
COPPER 
IRON 
LF.AD 
MRGNESIUM 

42B20 
Depth = 4.0 - 6.0' 
Volatile Organics (q/kg) 
METKYLENE CHLORIDE 4 .I 
Semivolatlle Organic3 (ug/kgJ 
BIS(2-ETHYLHEXYL)PHTHALATE 4900 

Depth - 9.0 - 11.0' 
Volatile Organics ("g/kg) 
ACETONE 9 J 
Snmivolatlle Organics (ug/kgl 
BISIZ-ETHYLHEXYLIPHTHALATE 1700 

4287 lOUPi 
Depth.= 910 - 11.0' 
Semlvolatile Organics lug/kg1 
DI-N-BUTYL PHTHALATE 223 
Pesticides/PCBs (ug/kg) 
ENDOSULFAN SULFATE 6 

*epttl = 9.0 - 11.V' 
Semivolatile Organics (ug/kgl 

Depth = 4.0 - 6.0’ 

BIS(2-ETHYLHEXYLbPHTHALATE 12000 
Volatile Organic3 ("g/kg) 

DI-N-BUTYL PHTHALATE 47 J 
METHYLENE CHLORIDE 9 

Pesticldes/PCBs ("q/kg1 
Semivolatile Organic3 Lug/kg) 

4,4'-DDT 4.2 
DI-N-BUTYL PHTHALATE 215 
Inorganics (rig/kg] 

Depth = 24.0 - 26.0' 
ALUMINUM 10200 

Semivolatile Organics (ug/kgl 
BARIUM 98.0 

BISLZ-ETHYLHEXYLIPHTHALATE 11000 
CHROMIUM 10.0 

Pesticides/PCBs (ug/kg) 
COBALT 18.0 

METHOXYCHLOR 23 
COPPER 10.0 
IRON 46500 
LEAD 6.0 
MAGNESIUM 1700 
MANGANESE 34.0 
NTCKFL 27.0 
VANADIUM 25.0 
ZINC 60.0 

Depth - 9.0 - 11.0' 
Semivolatile Organics ("q/kg) 
DI-N-BUTYL PHTHALATE 318 
Inorganics (mg/kg) 
RIJJMINUM 12900 
BARIUM 141 

42887 
Depth - 9.0 - 11.0' 
Inarganics (mg/kgl 
ALUMINUM 
BARIUM 
CHROMIUM 

4700 
42.0 
16.0 

Depth - 19.0 - 21.0' 
Semivolatile Organics (uglkg) 
BISl2-ETHYLHEXYL)PHTHRZATE 20000 
PesticideslPCBs (w/kg) 

IRON BllO 
LEAD 9.0 
MAGNESIu?l 752 
MRNGANESE 35.0 
NICKEL 6.0 
POTASSIM 599 

CADMIUM 1.0 
CHROMIUM 16.0 
COBALT 9.0 
COPPER 15.0 
IRON 31800 

; 
42821 
Depth _ 4.0 - 6.0' 
Semivolatile Organics (ug/kg) 
BIS (Z-ETHYLHEXYL) PHTHALATE 13000 
Pestlcides/PCBs lug/kg) 
4,4'-DDT 5.4 

Depth _ 14.0 - 16.0' 
Semivolatile Qrganics lug/kg1 
BISlz-ETHYLHEXYL)YHTHALATE 840" 

1 Depth - 19.0 - 21.0' I 

LEAD 11 .o 
WGNESIUN 1880 
WNGANESE 188 
NICKEL 18.0 
POTASSIUM 670 
VANADIUM 38.0 
ZINC 55.0 

Depth = 19.0 - 21.0' 
Semivolatile orgarucs (q/kg) 
DI-N-BUTYL PHTHALATE 24" 
Inorganics (mg/kgi 
RT."MTNuM 27 60 
BARIUM 75." 
~"ROMIUM 6.0 
ZOBALT 7.0 

Depth = 24.0 - 26.0' 
semivolatile Organics ["g/kg) 
DI-N-BUTYL PHTHALATF 220 I 

I RON 72100 
LEAD 18.0 

NICKEL 6." 
'JANADIUM 8.0 

1 10 

206 

11200 
87.0 
9.0 
16.0 
8.0 
33100 
10.0 
1260 
107 
15.0 

Depth = 4.0 - 6.0' 
volatile oro*nirs ,,,o/to, 

‘\‘r \ 14289 IMGGLENE CHLORITE 

42B3 Depth = 4.0 - 6.0' 
Volatile Orqanicx (ug/kg) 
METHYLENE CHLORIDE 
Ssmivolatils Organic= ("g/kg) 
DI-N-8"TYL PHTHALATE 
Inorganics (mg/kgl 
ALUMINUM 
BARIUM 
CHRMIUM 
COPPER 
IRON 
LEAD 
MANGANESE 
NICKEL 
VANADIUM 
ZINC 

Depth = 14.0 - 16.0' 
Voiatile Organics lug/kg) 
METlNLENE CIlIaRIDE 
Semiuol*tile Organics lug/kg1 
DI-N-BUTYL PHTHALATE 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIIM I 

WAGNESIm 
MANGANESE 
NICKEL 

Depth = 9.0 - 11.0' 
Volatile Organics (ug/kg) 
METHYLENE CHLORIDE 
Semivolstile Organics lug/kg1 
DI-N-BVTYL PHTWATE 

Depth - 14.0 - 16.0' 
Volatile Organics (ug/kgl 
"ETHYLENE CHLORIDE 
Semivolatile organics [uglkg) 
DI-N-BUTYL PHTHALATE 

57.0 I ZINC 32.0 

12 

?2 5 

16500 
9.0 
3310 
14.0 
496 
9.0 
28.V 
12.0 

306 

Depth = 14.0 - 16.0' 
Volatile Organic5 (ug/kgl 
METHYLENE CHLORIDE 
Ssvnivmlatile Orgdnics lug/kg) 
DI-N-BUTYL ?'I[THRLATE 
Inorgen1cs (mgikgl 
AL"MINbN 
CHROMI'JM 
I RON 
LFAD 
MANGANESE 

7 

253 

I 

lnarganics img/kgJ 
ALUMINUN 
BARIUM 

6 

366 
1 Inoraanics fmo/ka) INICKEL 

9090 VANADIUM 
113 ZINC 
732 
9.0 Depth _ 24.0 - 26.0' 
22.0 Volatile Organic3 (l-g/kg) 
9.0 METHYLENE CIiLORIDE 

/ IRON 
LEAD 
MRGNESIVM 
MANGANESE 
NICKEL 
VANADIUM Semivolatile Organlcs lug/kg) 

DI-N-BUTYL PHTHRLATE 
Inorqanics lmo/ka) 

Voiatile Organic5 ("g/kg) 
METHYLENE CHLORIDE 18 
Semlvolatile Orgnnics lug/kg) 
DI-N-BUTYL PHTHALATE 331 
Inorganrcs (mg/kgl 
ALUMINUM 3440 

I CHROMIUM 23.0 

Depth = 19." - 21.0' 
Volatile Organ~cs (ug/kg) 
METHYLENE CHLORIDE 7 
Semivolatile Organlcs (uq/kg) 
DI-N-BUTYL PHTKRLATE 2vv 

1 

Inorganics (mg/kg) 
AI."MIN"M 11200 
RARI"" 99.0 
CALCIUM 823 

I 
NICKEL 
POTASSIUM 
VANADIUM 

LEGEND 

8 Hlstorlcal Monltorlng Well/Subsurfaoa Soil 

w Sedlment Sample 

p SedimenUSurface W&r Sampb 

@ Surface Soil Sample 

A Surfaca Water Sample 

@ Historical Monitoring Well 

0 Hktorical Sut=wface Sampb 

q Historkal Sediment Sampla 

@I Historical Surface Soil Sample 

A Hlstorlcal Surlsce Water Sample 

@ Historical Soil Sampla 

@ New Monltorlng Well 

A/ Topographic Contour Lines 

A/ Debris Perimeter 

parfl~rerllter 

,s ;Itettent Stream 

Estimated Groundwater Flow Direction 

100 0 100 200 Fati 

P?GiS\NSWC~lNDIAN~HEAD\7?2g.APR KJ-FES-~@ DNP 
SITE 42 - SB TAGS (2) LAYOUT 

OEPARTMENr OF THE NAW CHESAPEAKE DIVISION NAVAL FACILITIES ENGINEWING COMMANC 

WASHINGTON. 0 0. 

IHDIV-NSWC INDIAN HEAD INDIAN HEAD, MD 

SUBSURFACE SOIL POSITIVE DETECTIONS 
(INSIDE AREA OF BLDG. 1866) 

E.I.C. 405 

401 408 

402 

REVIEWED BY ROICC DATE SYMBOL DESCRIPTION DATE APPROVE SITE 42 - OLSEN ROAD LANDFILL AREA 
I REVlSlONS 



47B16 
Deptn 3.9.0 - 11.0' 
volatile Organics Wg/kgl 
ACETONE 81 
CKLORCBENZENE 49 
ETHYLBENZENE 684 
METHYLENE CHLORIDE 13 
TOLUENE 20 
XYLENES, TOTAL 15100 
Semivolatil? Organics (uy/kyl 
BENZ0 ,A) ANTHRACENE 360 
BF.NZO,R)PYRENE 313 
BENZ0 (8) FL"ORANTKENE 394 
BENZO(G,H, II PERYLENE 290 
BENZC(K) FLUCRANTHENE 325 
BIS(Z-ETHYLHEXYLIPHTHRLATE 476 
CHRYSENE 464 
DIETHYL PHTKALATE 916 
PLUCFZANTHENE SRO 
INDENO(1,2,3-CD) PYRENE 
PHENANTHRENE 
PYRWE 
Pesticides/PC& ("g/kg) 
4,4,-DDE 
ALPHA-CKLORDANE 
BETA-BHC 
ENDOSULPAN SULFATE 
GAMMR-CKLOHDANL 
Inorganic3 lmg/kq) 
ALUMINUM 
BARIUM 

3 
2 
15 
3 

6840 
50.0 

42812 
Depth - 14.0 - 16.0' 
Pesticides/PCBs ("g/kg) 
ENDCSULFAN II 
Inorganics :mq/kg) 
ALUM1 NUN 
BARIVM 
CHRDMIUM 
COBALT 
I RON 
LEAD 
MRGNESIUM 
MANGANESE 
NICKEL 
SODIVM 
"KNADIUM 
BTNC 

Deorh = 19.1 21.0' 
vcl1ati1e orgaracs (ug/kg) 
MEPWYLENF. CLCRIOE 
Pesticidez/PCBs (ug/kyl 
4,4'-"UT 
ENDOSULFAN .;ULFATE 
Inorganrcs Img/kg) 
ALUMINUM 
CHROMIUM 
IRON 
MANGANESE 
LlNC 

Dzpth = 24.0 - 26.0' 
Volatile cqa"icP ("q/kq: 
ACETONE 

Y 

1 

CADMIUM 2.0 
cAK*uM 1860 

8130 
52.0 

CHROMIUM 13.0 8.0 42R2 
Depth _ 4.0 - 6.0’ 
Inorqanics (mglkr~) 
AL”MIN”M 
EIARIUM 
:HRcMIUM 
COPPER 
IRON 
LEAD 
MAGN65 I In4 
MANGANESE 
NIiE;CL 
"ANAD‘UM 
ZINC 

lJ”0” 
15.0 
18.0 
11.c 
44DCO 
14.c 
141c 
141 
iA. 
40.0 
44.0 

Depth - 9.0 - 11.0' 
Inorqanics (mq/kq) 
ALUMINUM 14300 
BARIUM 76.0 
CHROMI"M 15." 
IRON 19OC" 
LEAD 11.0 
MAGNESIUM 131" 
MANGRNESE 11.0 
NICKEL 11." 
VANADIUM 27.0 
ZINC 34.0 

Depth _ 19.0 - 21.0' 
"olat~le Crqanics (t&kg) 
METHYLENE CHLORIDE 7 
SemlvolaLlle organ1cs ("9/k?! 
DI-N-8"TYL PHTHALATE 361 
Inorganics (mq/kgl 
ALUMINUM 8530 
BARIUM 85.0 
CArNIutl 2 5 
CHRDMIUM lO.0 
COBALT 14.0 
CCPFER 6.0 
IRON 5"505 
LEAD 14.0 
mGNES*m 1680 
KWGANESE 180 
NICKEL 25.0 
VAVACI'JM 32.0 
ZINC 58.0 

3epth = 24.0 - 26.0' 
senivolabllc i>rga:&cs (uy/kq! 
DI-N-BVTYL PHTHALATE 213 
1nnrganics (In';/<,] 
PLJMINUM 5210 
EARIVM 63.0 
CHROMIUM 11.0 
IR'lN 1490" 
T.m.D 4.0 
MAGNESIUM 149" 

COBALT 7.0 
COPPER 16.0 

18 600 
57.0 
1010 

12.1: 
9640 4285 

Depth = 4.0 - 6.0’ 
Volatile CrqanLcs lug/kg) 
METW‘ENE CHLORIDE 6 
Semivolatilc Organics (uq/kql 
EN30S"LFAN SULFATE 12 
Inorganlcs (mg/Kg) 
JuxMINLlM 10200 
CHRCMIVM 9.0 
IRON 13300 
LEP.D 6.0 
MANGANESE 9.0 
VANADIUM 16.0 
ZINC 10.0 

Depth = 14.0 - 16.0 
Volatile Orqanics :ug/kg) 
METHYLENF CHLORIDE 8 
Inargan~cs (mq/kq) 
ALUMINUM 102oc 
8ARI"M 133 
CHROMIUM 9.0 
IRON 6773 
LEAD 14.0 
MAGNESIUM 1660 
MANGANZSE 249 
NICKEL 19.0 
VA?JADIUM 20.0 
7.INC 44.0 

Depth = 29.0 - 31.0' 
Volatile Orq-anics lug/kg) 
!dETHYLENE CKLcR:nE 6 
Semivolatile Orqanlss lug/kg! 
DI-N-BUTYL PHTH?LATE 33') 
In>rganiss imq,kqi 
.ALUMI N"M 3210 
CHRWTUM 9.c 
I ROY 12100 
LiPLO ii.0 
MANGANESE 84.0 
NICKEL 10.0 
"PNA"I"M 12.0 
ZINC 21.0 

a.0 
627 
163 

MANGANESE 111 
MERCURY 0.0 
NICKLL 2.0 
SILVER 1.0 
SODlbM 220 
VANADIUM 24.0 
ZINC 97.0 

Cepth = 16.0 - 18.0' 
Volatile Orgonics tug/kg) 
XYLENES, TCTAL 29 
PesticldesiPCBr :uq/kg) 
BIS,Z-ETKYLHEXYL) PHTHALATE 316 
DI-N-BURL PHTHRLATE 234 
ENUCbULFAN SULFATE 13 

:0 

8 
16 

3110 

12814 
,epth _ 4.0 - 6.0' 
Colatile Organic8 (uglkgl 
aTHYL3NE CKLDRTCE 7 
Pesticides/PC& i,ug/kg) 
1,4'-D3T 10 
4LPHA-CHLORDANE 2 
XTA-BKC 2 
,ELTA-BIIC 5 
;‘NCP.IN 4 
Cnorganics (mg/kg) 
'IL"MIN"M 8040 
3ARIUM 65.0 
IALCIUM ma0 
:KFc+!IUM 11.0 
:DBALT 15.0 
:OCCER 10.0 
C RON 16800 
XAD lla 
+?GNESIwM 1560 
ONGANESE i56 
4ICKEL 16.0 
?OTASSIUM 754 
VANADIUM 19.0 
CINC 40." 

:rpt,> - 9.0 - 11.0' 
lolztile Orqnnlcs (ug/kyJ 
\CETCNE 167 
*IETHYLENE CHLORIDE 6 
5em;volatile Cryarjics fug/kg) 
31s (2-ETHYLHEXYL! PHTWALATE 668 
?esticides/PCBs (uglkgi 
b.l'-mu 5 
1.4'-DOT 22 
3ETR-BHC 2 
:IELDRrN -0 
Lnorgailics ,my/ kg: 
ILUMINIIM 3740 
3ARI"M 64.0 
:HRcMIIlM 9.0 
:oml\LT a.0 
:cPPER 17.0 
c RON 16700 
LEAD 16.0 
mGN~SIuM 1670 
-v.i%ANESE 154 
‘IlCKEL 9.0 
jTI.vER 10.0 
jODIUM 154 
JRNADILM 15.0 
ZINC 379 

zepth = Id.'> - 16.3' 
;emivoldt~le Crg,ln~cs lug/kg1 
3-ME~HYLNPP-iTtlAI,RNE '42 
KENA?HTHENE 1480 
7IBENZOP~IW\N 172" 
TLUO.7ENE 1030 
~RPHTHALENE 470 
PHENANTHRENE 1240 

REKE 309 
Pesticides/PCRs (ug/krj) 
1.4'.DDT 4 
XLTA-8KC 
LNDOSULFAN SULFATE 22 
.xw"L~-BHC ,LINDANEI 7 
dETHOXYCHLOR 3s 
Inorganics fmg/kgl 
V.I,MT N!JM 5320 
3ARI"M 84.0 
.HRO"I"M 6.0 
JO3FJ.T 11.0 
30PPER 11.0 
'FW, lCZZ0 
LEAD 8.0 
WGANESE 120 
tiICKEL 9.0 
SODILM 124 
JRNADIUM 10.0 
LINC 35.0 

42814 iDUP, 
Depth = 9.0 - :l.o' 
VuA‘3tlle organ1cs (uy/kq) 
KETONE 211 
FestlcldesiPCBs tug/kg1 
DELTA-BHC 3 
ENDOSULFAN II 5 
ENLICYULFAN SULFATE 24 
:.WW-BHC (LINDANE) 4 
Inmganrcs (my/kg) 
P%L.JMI'IUM 11300 
DARIUM 79.0 
CRLCILN 633 
CHROMIUM 10.0 
COBALT >I." 
COPPER 17.0 
IRON 17400 
LLAD 376 
MAGNESIUM 1360 
?mNGANESE 261 
MERCURY '3 . c 
NICKEL 11.0 
PrTAsSIuM 707 
SILVER 19.0 
VANADIUM 24.0 
ZINC 104 

2.0 
?55CO 

42B6 
Depth = 14.0 - 16.0' 
Semivolatile Crgon~cs CugJng) 
DI-N-BUTYL PHTKALATE 198 
Inorqanlcs ,ag/kg) 
ALU"1 N"M 5470 
BARIUM 69.0 
CHROMIUM 5.0 
COBALT 15.0 
IRON 16300 
LEAD 7.0 
MAGNESIUM 1140 
MANGANESE 011 
NICKEL 13.0 
POTAsSIm4 652 
VANADIUM 8.O 
ZINC 34.0 

Depth = 21.0 23.0' 
Volatile Organic~ <ug/kyl 
ETHYLENE CHLCRIDE 10 
Seml""latlLe 0rganr:s lJg/ngJ 
DI-N-BUTYT, PiiTHALATE 266 
Pesticides/PCBs lag/hql 
ENDOSOLFAN SU;FATE 9 
Inorganics img/kgl 
ALUMINUM 2920 
BPRIUM 75.0 
CHROMIUM 6." 
CYANIDE 0.5 
IRON ie70 
MANGANESE 52.0 
NICKEL 6.C 
VANADIUM 10.0 
ZINC 13.0 

Depth = 24.0 - 26."' 
Vaiat~le Organxr lug/kg1 
TOLUENE 7 
Semivolatile Orqanic; iuq/kql 
BENZC (Ai PYRENE Sl? 
BIS (2-ETHYLKEXYL] PHTHALATE 2050 
DI-N-BUTYL PHTHALATE 355 
Inorqanics (ng/kg) 
ALUMINUM 13600 
BARIUM 135 
CALCIUM 983 
CKRONIUM 18.0 
~:c~BAL'r 16.0 
CO>FER -ii.0 
IRON .J41;"" 
LLAD 13.0 
PmGNLSIlM 2320 
MTWGANESE 355 
NICKEL 16.0 
POTASSIUM 1500 
VANADIUM 30." 
ZINC 54.0 

Inorganics (mg/kg) 
ALUMINUM 
BARIUM 

40000 
60.0 
6.0 
7.0 
14000 

32.0 
11.0 

140 
LEAD 8.0 
MANGANESE 108 
NICKLL 7.0 
SODIUM 117 
"ANADIUM 16.0 
ZINC 19.0 

semlvulatile Organic? lug/kg1 
BENZO(A)PYRBNE 119 
~noryanics'(mg/kq) 
AL,JMIN!,M 12600 
BARIUM 100 
CALCIun 1130 

Depth = 18.0 - 20.0’ 
Scmiuolatile 3rganlc.5 iuq/kgi 
DI-N-BVTYL PHTHALATE 222 
ENDOSULFAN SULFATF 10 
Imryanics (mgikgl 
ALUMINbw 56?0 
aARIUM 54.0 
BERYL;Im 1.0 
CKRCMTiM 
COBALT 
I RON 

ls42SDj 

56.0 
22.0 
15.0 

3 - A 
- 

Depth = 14.0 - 16.0' 
Volatrle Organlcs tug/kg1 

:NDOSULFAN SVLFATE 
norganics lmg/kg) 

J."MI N"M 
Depth - 24.0 - 26.0' 
Volatile Organica ("g/kg) 

9840 
34.0 
1.0 
2.0 
14." 
OS200 
11.0 
865 
37.0 
0.0 
a.0 
675 
3." 
30.0 

6 

13 

8690 
113 
861 
14.0 
35.0 
16.0 
16400 
12.0 
2S80 
657 
2S.O 
775 
LO." 
70." 

,640 
51.0 
704 
7.0 
10.0 
7.0 
10300 
7.0 
649 
133 
11.0 
16.3 
29.0 

ioiatile Oryanics (ugikg) 
WCHLOROETHENE 
'esticldes!PCBs (uglkg) 
:NDOS"LFAN SULFAl‘t 
ncrqac~<:s (mq/kq) 

LUMINUM 

42817 
Depth = 4.0 - 6.C' 
Volatile Organlcs luy/kq) 
PRICHLORIOETHENE 8 .I 
Semivolat;le Organics fug/kg1 
BIS (L-EIHYLHEXYL) PKTKALATE 11000 
DI-N-BUTYL P.'ITHALATE 61 J 

Depth = 9.0 - 11.0' 
Volatile Orqanics lug/kg1 
METKYLENE CHLORIDE 5 .J 
Semivolatile Oryanics (uq/kg) 
BISI:~ETK~LK~XYLIPHTHALA_E 75ou 
DI-N-PUTYL PHTHAL4TE 68 J 

Depth = 14.0 - 16.0' 
'&latile Crqanics (uqlkgl 
TRICHLOKOETHENZ 43 
Semlvolatlle Organic3 [uq/kq) 
3ISI2-ETHYLHEXYLIYHTnALATE 4800 
DI-N-BUTYL YHTHPJJCE 52 J 

Urpzh _ 19.0 - 21.0' 
Semivolatile 3rqanlcs tug/kg; 
81s I*-ETHYLHEXYL, PKTHALATE 23000 
Pes'icidcs,PCRs (toq/kq) 
4,4'-DOT 7.3 

LZBl3 
k+ptil = 4.0 - 6.U' 
roLati:e Organics (q/kg) 
IETHYLENE CHLORIDE 7 
iemlvoiatile Organ-cs tug/kg) 
1ENZOIB1FL"ORANTHENE 

:OBALT 
DPPER 
‘RON 

‘LUORANTHENE 
‘YRF.NF 
>esticideslPCBs [uq/kql 
,.4*-ODT 
:~DOSULFAN SULFATE 
Lnorganics :my/kgl 
&UMIN"M 

Jesticidas/PCBs iuq/kq) 
ZNDOSULFRN S"LFAlE 
Cnorganics (my/kg) 
V"MI Nut4 
3ARI"M 
XLCIUM 

42818 
Depth = 9.0 - 11-O' 
Sr~nvolatiln Organic* (ug/kg) 
BISIZ-ETHYLHEXY')PHTHALATE 66C0 
DI-N-BUIYL PKTKtiATE 59 i 

42815 
Depth _ 9.3 - 11."' 
Voiatrle Orydrics (I-y/kg8 
ACETCNE 79 
Semivolatile Organlcs lug/kg) 
DI-N-BURL FKTHALATE 2R3 
Pesticidea/PCE% [uqi<ql 
ENDCSULFAN 1 I 6 
ENDOSULTAN S"LFRTr 17 
Inorganlcs [mg/kg) 
ALUMINUH 13000 
BARIUM 307 
BERYLLIUM 1.0 
CALCTLIM 802 
CHRCMIUM 17.0 
COBALT 8.0 
COPPER 13.0 
IRON 22490 
LEAD 12.0 
MAGNESIUM 1531, 
MANSANESE 46.0 
NICKEL 15.0 
POTRSSIUM GCl 
SODIUM 271 
VANADIUH 22.0 
ZTNC 104 

nept, i 14.3 - 16.0 
Semivolatile Crqanics (ug/kyl 
BIS ,2-ETHYLHEXYT i PHTHRLATZ 236 
DI-N-BUTYL PHTHALA:E 283 
Pesticides/WRh lcg!kgf 
ENDOSULFAN 3;: TRIE 13 
Inorganlcr (mqi ..:I) 
AL"MTN:,M 9900 
BARIUM 24.0 
CHROMIUM 12.0 
COBALT 103 
COP PER 17.0 
IRON 30600 
LEAC 8.0 
MAGNESI'JM 2360 
MANGANESE 648 
NICKEL 31.0 
SODIUM 672 
VANADIUM 13.0 
ZINC 64.0 

&.pth = 7q.n - ?',O. 
Semivolat~lo O-,~~n:cs :ul/kyl 
BIS (2-EIHYL,ili'.i' 1 PIITH.m*rE 454 
DI-N-BUTYL PKT!i~,LirTE 379 
Peztiridss/Pf;3z (uq/kq) 
ENDDSLILFAN S',LPTE 16 
Inorrjan~rs (mq'ky, 
ALUMINUM 1140 
CHRUMIUM 6.0 
IRON 0830 
MANGANESE 32.0 
NICKEL 5.0 
SODIUM 88.0 
ZINC 6.0 

42815 (DUP) 
Drpth = 9.0 - 11.0' 
Volatile Orgaucs ll?q/kg) 
METKYLENE CHLDRIDF 13 
Semivolatile Orqanix (ug/kq) 
DI-N-BU'PYL FHTKIUATE 247 
Pesticides/PC& (;lg/kg) 
ENDDSSULFAN S"LFAT3 13 
1norgnnic.i (mg/kq) 
ALUMINUM 8110 
BARIUM 47.0 
BERYLLIlnf 1.0 
CHROMI3M 8.0 
Cm3ALT 8.0 
COPPER 14.0 
IRON 27000 
Lt%D 12.0 
MAGNESIUM 1650 
MANGANESE 64.0 
NICKEL 14.0 
SODIUM 235 
VANADIUM 16.0 
ZINC 35.0 

Depth = 14.0 - 16.0' 
volatile orqanics (ug/kql 
TRICHLOROETKENE 33 
Semlvn1atilr Orqar.ics :ug/kq) 
DIS(2-ETHYLHEXYL!PHTHALATE 2900 

12810 .lANGANESE 
qICKEL Dc;th = 4.0 - 6.0' 

'V~l:til~ Organics !uy/kq) 
YE~HYLENE CHLORIDE 

WTASSIUN 
8 Depth = 21.0 - 23.0' 

SemvoLdr LL~ Organics (uy/kql 
BIS (L-ETHYLHEXYL, PHTHALATE 1100 Jrpth _ 9.0 - 11.0' 

Volatile Orqanics tug/kg) 
<ETHYLENE CHLORIDE 
XTCHLOROETHENE 
?esticides/PC33 luqikai 

CM-BHc (LINDANK) 
Inorganics (rg/ kql 
RL"MINUM 

42Bl9 
Depth _ 9.0 - 11.0' 
Vciatlie Organics :uq/kqb 
I..?-"TCKLOROETHENE ITOTAL, 12 J 

BARIUM 
CHR3lI”M 

:NDCS"LF'AY SULFATEe - 
tnorganics Imq/kgl 
9LUMIN"M 
3ARI"M 
:ALc1 UM 
30BPAT 
I RON 

Inorganic5 !mq/*q: 
UUMINUM 

TRICHLORDETHENE 3, 
Semrvolatiie Organlcs (ug/kgj 
BIS(Z-ETHYLHEXYL)P~THRLATE 2000 
ix-N-OCTYL PHTHALATE 47 
Pesticides/PCBs (ug/kql 
4,4'-DDT 4.7 

CUBALT 
CYAN1 DE 
I RON 
LEAD 1.0 

725 
261 LiAD 

WZNESIUM 
"TANGANLSE 
u*CKEL 

INICKEL 
VAliADIUM 
ZINC 

Dep:h = 9.0 - 11.0’ 
Festicides/PCBs (ug/kgl 
EMWSULFAN SULFATE 
Inorqm~cs (mg/ky) 
ALUMINUM 
BARIUM 
CHROMIUM 
IRON 
LERD 
MANGANESE 
VANADIUM 
ZINC 

cepttl = 14.0 - 16.0' 
Vnlat~le Crganics tug/kg) 
METtNLENE CHLORIDE 
PesticideS/PCBs [ug/kgl 
ENDOSULLPRN SULFATE 
Tn.. .oiii~3 iiaqik~i 
ALW~ NUM 
BARIUM 

a.0 
20.0 
24.0 

Depth = 14.0 - 16.0' 
Vol3t~le Organics lug/kg) 
I,2-DICHLOROETHENE (TOTAL, 57 
TRICKLOROETHENE 84 
Semivolatile Orqanics (ug/kg) 
BIS,2-ETKYLREXYLlFHT~*T~ 6400 

Depth - 14." - 21.0' 
Viuldt~le Organics lug/kg) 
TRICHLOROETKENE I"0 
Semivolatile Organic3 ("g/kg) 
BiS(2-EIHYLHEXYL!PHTHALATE 18000 

PCTASSI UM 
mNADI”M 
ZINC 

13 

3600 
56.0 

Depth = 19.0 - 21.0' 
b'*Iatile Organic3 (ug/ng) 
iZRICHLOROETHENE 42Bil LD”PI 

Depth = 9.0 - 11.0’ 
Pesticides/PCBs lug/kg1 
ENDOSULFAN SULFA7E 
lnorganics img/kyl 
I\LUMINUM 
ARSENIC 
BARIUM 

6.0 
1540 

Pesflcides/PCBs lug/kg) 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
Inurganics !mq/kg) 
4L"MIN"M 
CHROMIUM 
IRON 
WGANESE 
ZINC 

5.0 
114 
13.0 
14.0 

42813 (DLlP) 
Depth = 9.0 - 11.0' 
Volatile Organic3 tug/kg! 
TRICHLOROLTHENE 
Festlcidcs/PCSs (ug/kgi 
4, I'-DDT 
JET*-BHC 
Inorganics Inqlkq) 
ALUMINUM 
BARIUM 
CHRCMIUM 
COPPER 
1 RON 

BERYLLIUM 
CHROMIUM 

8 
12 

COBALT 
COPPER 
I RCN 
LEA" 
MAGNESIW 7640 

92.0 
896 
13.0 
10400 
10.0 
1160 

r-RN ANESE 
NICb:EL 
POT:.SSIUl? 
VANADIUM 

84.0 

METHYLENE C&RIDE. . - 
TRICHLBROETKFNE 

Surface Soil Sample 

Surface Waler Sample 

Historical Monitting Wall 

Historical Subwrfaca Sample 

IJ Historical Sediment Sampla 

Historical Surface Soil Sample 

kiistorical Surface Water Sample 

Historical Soil Sample 

New Monitoring Well 

Topographic Contour Lines 

Debris Perimeter 

Estimated Groundwater Flow Oiredion 

I- 100 0 100 204 Feet 
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N 

f 

. 

‘\ : \ \ ‘1 \ \ \ 

S42MWO7 
Volatile organics (ug/L) 
~,~,~-TRICHL~R~BT~E 7 
~,~-DICHLOROETHANE 3 
TRICHLOROETHENE 6 
SemiVolatile Organlcs (ug/L) 
BIS(.?-ETHYLHEXYLIPHTHALATE 2 J 
Inorganics (mg/L) 
ALUMINUM 590000 
ARSENIC 102 K 
BARIUM 5520 
BERYLLIUM 47.2 
CADMIUM 7.1 K 
CALCIUM 92400 
CHROMIUM 839 
COBALT 357 
COPPER 700 
IRON 782000 
LEAD ' 575 
MAGNESIUM 108000 
MANGANESE 5270 
MERCURY 2.2 K 
NICKEL 958 
POTASSIUM 26200 
SODIUM 94300 
VANADIUM 854 
ZINC 2460 
Filtered Inorganics (mg/L) 
ALUMINUM 67700 K 
ARSENIC 11.8 
BARIUM 917 
BERYLLIUM 3.8 
CALCIUM 9740 K 
CHROMIUM 87.9 
COBALT 31.6 
COPPER 114 
IRON 76400 
LEAD 50 
MAGNESIUM 10400 
MANGANESE 472 
MERCURY 0.12 K 
NICKEL 90.4 
POTASSIUM 5960 K 
SODIUM 94400 
VANADIUM 102 
ZINC 419 

S42MWO3 
SemiVolatile organic5 (ug/L) 
2,6-DINITROTOLUENE 1 J 
Inorganics (mg/L) 
ALUMIN.UM 20.8 K 
BARIUM 23.3 L 
CALCIUM 4160 K 
IRON 1200 L 
MAGNESIUM 1050 K 
MANGANESE 79.3 
NICKEL 4.2 K 
POTASSIUM 557 
SODIUM 10600 
ZINC 7.8 K 
Filtered Inorganics (mg/L) 
4RSENIC 10 J 
BARIUM 394 L 
JALCIUM 17000 
SOBALT 7.5 
IRON 27600 L 
WGNESIUM 5280 K 
WNGANESE 5120 
'JICKEL 1.2 K 
L'OTASSIUM 1160 
SODIUM 12600 
ZINC 51.6 

342MWO3 (DUP) 
Inorganics (mg/L) 
\RSENIC 12.5 J 
3ARIUM 288 L 
:ALCIUM 16800 
:OBALT 8.1 
[RON 33400 L 
4AGNESIUM 5250 K 
4ANGANESE 5720 
?OTASSIUM 880 
SODIUM 10400 
!fNC 2.9 K 
liltered Inorganics (mg/L) 
\RSENIC 13 J 
lARIUM 373 L 
:ALCIUM 17700 
:OBALT 7.5 
:RON 31400 L 
lAGNESIUM 5520 K 
IANGANESE 5610 
IICKEL 1.2 K 
,ODIUM 12700 
;INC 41.8 J 

S42MWO2 
Volatile Organics (ug/L) 
CHLOROBENZENE 1 
CIS-1,2-DICHLOROETHENE 1 
SemiVolatile Organics (ug/L) 
DI-N-BUTYL PHTHALATE 21 
PHENOL 5 J 
Inorganics (mg/L) 
ARSENIC 5.8 J 
BARIUM 101 L 
CALCIUM 4480 K 
COBALT 7.1 
IRON 21200 L 
MAGNESIUM 2340 K 
MANGANESE 556 
NICKEL 9.4 K 
POTASSIUM 527 
SODIUM 36300 
ZINC 11.8 K 
Filtered Inorganics (mg/L) 
ARSENIC 8.3 J 
BARIUM 374 L 
CALCIUM 6370 K 
COBALT 4.1 
IRON 30900 L 
MAGNESIUM 2600 K 
MANGANESE 689 
NICKEL 6.1 K 
POTASSIUM 1020 
SODIUM 33600 
ZINC 116 J 

,\ 
-l ’ 

‘- 

S42MW6 
Inorqanics (mg/L) 
BARTW4 23 
CALCIUM 4200 K 
IRON 1220 J 
MAGdESIUM 1060 K 
W6ANESE 79.2 J 
NICKEL 3.9 K 
POTASSIUM 575 
SODIUM 11100 J 
Filtered Inorganic3 (mg/L) 
ARSENIC 3.3 
WIUM 
X%CIUM 
IRON 
mGNE.SIUM 
WNGANESE 
YICKEL 
POTASSIUM 

270 
4290 K LLMziia' & 
1120 J 
1070 K 
71.2 J 
4.3 K 
703 

SODIUM 13300 J 
ZINC -.I 115 

S42MWO4 
Volatile organic5 (ug/L) 

l,1,2-TRICHLOROETHANE 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TETRACHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
Inorganics (mg/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
Filtered Inorganics (mg/L) 
BARIUM 
XLCIJJM 
IRON 
%GNESIUM 
WNGANESE 
AICKEL 
POTASSIUM 
SODIUM 
ZINC 

2 
2 
122 J 
2 
2 
4780 
9 

84.2 
7520 K 
1280 J 
1730 K 
202 J 
11.6 K 
1970 
13500 J 

236 
7180 K 
711 J 
1690 K 
190 J 
10.2 K 
1820 
15400 3 
80 

I 

2 
1 
117 J 
2 
2 
5210 
9 

P42MWO4 (DUP) 
Volatile Organics (ug/L) 
x,1,2-TRICHLOROETHANE 
E,l-DICHLOROETHBNE 
'IS-1,2-DICHLOROETHENE 
PETRACHLOROETHENE 
TXANS-1,2-DICHLOROETHEME 
TRICHLOROETHENE 
VINYL CHLORIDE 
Inorganics (mg/L) 
BARIUM 
CALCIUM 
IRON 
WGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
Filtered Inorganic3 (mg/L) 
3ALCIUM 
[RON 
'IAGNESIUM 
YANGANESE 
rlICKEL 
?OTASSIUM 
SODIUM 

r 

85.5 

I 7610 K 

j j 1340 J 
17:30 K 

1 204 J 
I 11.5 K 

1960 
13400 J 

I 
t 8730 K 

926 J 
1 2060 K 
1 233 J 
I 12.4 K 
1 2100 

182100 J 

ZINC . 56.7 1 I 

LEGEND 
8 Monitoring Well 

n Sediment Sample 

A SedimentlSurface Water Sample 

@ Surface Soil Sample 

A Surface Water Sample 

@ Hisiutical Monitoring Well 

0 Historical Subsurface Sample 

0 Historical Sediment Sample 

@ Historical Surface Soil Sample 

n Historical Surface Water Sample 

a> Historical Soil Sample 

@ New Monitoring Well 

Topogaphic Contour Lines 

Debris Pedmeler 

La-v&H Perimeter 

Estimated Groundwater flow Direction 

No. 1 MTE 
I CCNTRACT No. OIllMER NO. 

GROUNDWATER POSITIVE DETECTIONS c3.l Z-JAN-99 

SITE 42 - OLSEN ROAD LANDFILL A=PRovED BY DATE 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
Dfawiffi No. REV. 

FIGURE 6-9 0 
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r 

.2SWO2 
iorganics (ug/L) 
rRIUM 37.8 L 
iLCIUM 14400 
)PPER 7.3 L 
ION 5740 L 
,GNESIUM 2690 K 
LNGANESE 304 L 
)TASSIUM 2030 
)DIUM 8310 K 
LNADIUM 1.1 L 

:NC 8.2 J 

2SWO2 (DUP) 
mrganics (ug/L) 
,UMINUM 
iRIUM 
,LCIUM 
IPPER 
:ON 
:AD 
.GNESIUM 
NGANESE 
lTASSIUM 
lDIUM 
NC 

176 K 
37.4 L 
13500 
6.2 L 
6420 L 
1.3 
25130 K 
31.2 L 
19,40 
8160 K 
11.0 

S42SWOl 
Inorganics (ug/L) 
ALUMINUM 1790 
BARIUM 111 L 
CALCIUM 4380 K 
COBALT 4.5 L 
COPPER 104 L 
IRON 11400 L 
LEAD 15.4 
MAGNESIUM 1030 K 
MANGANESE 1520 L 
MERCURY 0.17 
POTASSIUM 1720 
SODIUM 8210 K 
VANADIUM 5.4 L 
ZINC 221 J 

LEGEND 
8 Historical Monitoring Well/Subsurface Sof 
n Sediment Sample 
A Sediment/Surface Water Salmple 

@ Surface Soil Sample 
A Surface Water Sample 
@ Historical Monitoring Well 
0 Historical Subsurface Sample 
Cl Historical Sediment Sample 
@ Historical Surface Soil Sample 

n Historical Surface Water Saimpte 

a> Historical Soil Sample 
() New Monftorfng Well 

iyk/ Topographic Contour Lines , 
/*,/ Debris Perimeter 

Estimated Groundwater Flow Direction 

S42SWO3 
Inorganics (ug/L) 
ALUMINUM 492 
ARSENIC 4.2 
BARIUM 87.3 L 
CALCIUM 18000 
COBALT 4.1 L 
COPPER 13.9 L 
IRON 21800 : 
LEAD 8.8 
MAGNESIUM 3600 K 
MANGANESE 992 L 
POTASSIUM 2600 
SODIUM 13000 
VANADIUM 3.4 L 
ZINC 52.1 J 

S42SDOl/SW04 
Inorganic3 (ug/L) 
ALUMINUM 169 K 
BARIUM 22.6 L 
CALCIUM 5530 K 
COPPER 12.8 L 
IRON 2860 L 
LEAD 2.5 
MAGNESIUM 1170 K 
MANGANESE 236 L 
POTASSIUM 3380 
SODIUM 82600 
VANADIUM 1.4 L 
ZINC 20.5 J 

! 
\ 

100 Feet 100 Feet 

No. No. DATE DATE REvlslcNs REvlslcNs ORAWN BY ORAWN BY 
1 1 

DA-E DA-E 
-p -p D. PERRY D. PERRY @il @il mm Tadl rws, ha. mm Tadl rws, loa. cu.nRAcTm. cu.nRAcTm. OWNER NO. OWNER NO. 

l-MAY-90 l-MAY-90 

r---f-- CliECKED BY DATE 
GJL 

PPPROMD BY DAlE 
28&w-% 

-__ 

T-t----- 
II 

----t 
CCST/sCHWAREA 

----I ---’ 
.--. .__.~.__ 

I 
SURFACE WATER POSITIVE DETECTlONS GA 2WAN-99 

SITE 42 - OLSFN RnAil I ANnFII I SITE 42 - OLSEN ROAD LANDFILL APPROVED BY APPROVED BY DAlE DAlE 

SCALE 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 AS NOTED AS NOTED 1 
DRAwlPiG No. DRAwlPiG No. 

Flcl IRE G-in FIGURE S-10 
REV. REV. 

0 0 ,* 



42SSi 
Semivolatile Organics (q/kg) 
DI-N-BUTYL PHTHALATE 250 

BE30 
55.0 
2880 

S42SD”i 
Avs,Slm”lta”eously EXtraCrPd Mrtals [mq,kg) 
ACID VOLATILE S’JLPIDE 5.53 
CAmI OM 1 s EM ! 2.0 J 
COPPERCSEMI 32.4 
LEAD i SEF!l 25.7 

415.56 
Volatile Orqarucs (Ig/kg) 
ACETONE 194 
PcsticidedPCBs [q/kg) 
F.N""S"I.FAN I 5 
Inorganic5 imglkg) 
AL"MINLrCI 7240 
BARIUM 90.0 

4.0 
2120 
9.0 
iR." 

425513 
Volatile oqanics (ug/kg) 
2-SUTANONE 32 

SIZSDOlISWO4 I 
ACETONE 35 
semivolatile crganics (ug/kgl 
BIS (L-ETHYLHEXYLI PHTHALATE 5700 
Pesticides/PCBs (tag/kg, 
4, 4 --DDE 8.4 
4,4'-"DT 16 

98.1 
:.1 
647 

NICKEL 15.2 
POTASSIUM 651 
SELENIUM 0.55 
SILVER 3.6 
SODIUM bb.3 
VANADIUM 23.1 
ZINC 5". i 

425513 CDL;, 

342SDG5 
9YS/Simultaneously Extracted Metals lmg/kgj 
2wMIUM LSW, 0.39 J 
:OPPER[SEH, 11.1 

547smb (MIP: 
AVS/Simultaneous;y Extracted Metals (mg/kgi 
CADMI~JM,SW) 1.2 J I 
COPPER(SEM) 1O.i 
LEAD,SEH) 7.0 
NICKEL:SEMI 25.1 
ZINC~SEK 45.0 
1norganics img/!ig1 
ALUMINUM 6910 
RRSrNIC 2.5 
BARIVM 72.1 
SERYLLIUN 0.2 
CRDMI LM 1.c K I 

AP.sENIC 1.4 

1420" 
6.3 K 
71.4 

3780 K 
15.2 
9.2 J I 

LEGEND 
8 Historical Monitoring Well/Subsurface Soil 

n Sediment Sample 

A Sedimenthrfam Waler Sample 

@ Surface Sol Sample 

A Sutface Water Sample 

@ Historical Monitoring Well 

0 Historical Suteurfaca Sampk 
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7.0 SOAK OUT AREA - SITE 44 

This section provides a site-specific summary of various aspects of the Soak Out Area investigations. 

Section 7.1 provides a brief site description. 

7.1 SITE BACKGROUND 

7.1 .I Site Description 

Site 44 - Soak Out Area is located, between Buildings 903 and 907 in the northwest-central portion of 

IHDIV-NSWC. The area is flat, grassy, and open with a slight grade to the southwest. A drainage ditch 

extends along the southeastern edge of the site to a culvert that extends beneath Boyd Road (Figure 7-l). 

During the late 1960s and early 197Oq a soak-out tank located on Site 44 was used to remove propellant 

from rocket motor catapult tubes (NEESA, 1992). The tank was located approximately 75 feet east of 

Building 1363 and 100 feet south of Building 1182. According to the 1992 NEESA report, the tank 

consisted of two stacked %-gallon drums that were welded together. The drums were filled with a 

nonflammable solvent believed to be Pennchem 9018, a polysulfide solvent containing mercaptan 

(NEESA, 1992). The dirty rocket motor catapult tubes were dipped into the solvent from a large A-frame 

structure and allowed to soak for 2 to 3 days. A smaller catc! tank was placed at the bottom of the larger 

tank to collect pieces of propellant that would fall out of the tubes during cleaning. An unknown amount of 

solvent was spilled as the tubes were lifted out of the solvent. During the 3 to 4 years that the soak-out 

drums were used on Site 44, vegetation did not grow within a lo-foot radius of the drums. However, no 

signs of stressed vegetation currently exist in this area. 

The spent solvent was removed from the drums approximately once a month. The spent solvent was then 

stored in the woods near Building 1363 until a more effective disposal method could be impl,emented 

(NEESA, 1992). In the 1992 document, it was reported that approximately ten %-gallon drums containing 

spent solvent were stored near Building 1363 (NEESA, 1992). 

7.1.2 Historical Environmental Data 

-.., 

An Sl (E/A&H, 1992) was conducted at the site to determine if shallow soil or groundwater has been 

contaminated by spilled solvents. A summary of the SI sampling effort is in Table 7-l. Figure 7-2 

provides the location of environmental sampling and results of the analyses for which concentrations 
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exceeded the EPA Region III RBC screening levels (EPA, 1996). Figure 7-3 provides the locations of the 

soil gas sampling conducted in this area. 

Fifteen shallow soil-gas borings were installed in the grassy area between Buildings 903 and 1182. Two 

sediment samples were collected using a hand auger from the drainage ditch along the southern 

boundary of the site, and five soil borings (three of which were turned into monitoring wells) were installed. 

Soil borings 44SB01, 44SBO4, and 44SBO5 were developed into shallow monitoring wells (44MW01, 

44MW02 and 44MW03, respectively). The monitoring wells ranged in depth from 15.4 to 18.6 feet bgs. 

Each monitoring well was sampled in September 1992 during the Phase II (SI Study) field work and again 

in April 1993 (E/A&H, 1994). 

Very low levels of total GC/FID volatiles were detected in two of the 15 soil-gas samples. Sample 44-8 

exhibited 1.4 ug/L and sample 44-15 exhibited 1 .O ug/L. None of the standardized analytes (GC/FID or 

GCIECD) were detected in any of the samples (E/A&H, 1994). As described in the SI report, GC/FID 

analytes included benzene, toluene, ethylbenzene, xylenes, and total FID volatiles. GC/ECD analytes 

included l,l-dichloroethene, methylene chloride, trans-1,2-dichloroethene, 1 ,l-dichloroethane, cis-1,2- 

dichloroethene, chloroform, l,l,l-trichloroethane, carbon tetrachloride, TCE, 1,1,2-trichloroethane, and 

tetrachloroethene (PCE). 

Acetone was detected in sediment sample 44SAOl at 460 ug/kg (E/A&H, 1994). Acetone also was 

reported in the accompanying laboratory blank. No TPH or SVOCs were detected in the sediment 

samples above method detection limits (E/A&H, 1994). 

TPH was reported in soil samples from borings 44SB04 and 448805 at concentrations of 14.6 and 

17.0 mg/kg, respectively (E/A&H, 1994). Three SVOCs were detected at low levels in sample 44SB0304 

and one SVOC was detected in sample 44SB053D. The detected compounds and the respective 

concentrations found in sample 44SB0304 were as follows: phenanthrene, 340 uglkg; fluoranthene, 

61 ug/kg; and, pyrene, 91 pg/kg (E/A&H, 1994). Phenanthrene was detected in sample 44SB053D 

(duplicate of sample 44SB0503) at a concentration of 110 pg/kg (E/A&H, 1994). 

The two VOCs were detected in the September 1992 groundwater sample for monitoring well 44MW02: 

1,2-dichloroethene (total) at 3.0 ug/L and TCE at 13.0 ug/L. MCLs for these constituents are 70 pg/L and 

5.0 ug/L, respectively. These compounds are common solvents used as degreasers (E/A&H, 1994). No 

VOCs were detected in the April 1993 water samples collected from the Site 44 monitoring wells. 
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Similarly, no TPHs were detected in any groundwater samples collected during either sampling event 

(E/A&H, 1994). 

Potentiometric surface results generated by the three site groundwater monitoring wells indicated a 

general flow direction toward the northeast. The groundwater gradient was calculated to be 7.5 x 1O-3 feet 

per foot (E/A&H, 1994). 

Comparison of the data against the EPA Region III RBC screening levels indicated that only one value, 

TCE, exceeded these values and only for a single sample collected during the 1992 groundwater 

sampling event. 

7.2 REMEDIAL INVESTIGATION FIELD ACTIVITIES 

This section discusses the field activities performed at Site 44 during the RI conducted under C,TO 245. 

These activities consisted of sampling surface soil and groundwater for fixed-base laboratory ainalyses. 

Surface water samples were not collected during the RI field effort because no surface water was present 

during the field activities. Figure 7-l shows the current conditions of the site and the sampled locations. 

The sampling locations were established in the project-specific RI work plan (B&R Environmental, 1997c). 

Table 7-2 provides a summary of the October 1997 sampling program. Sample log sheets are provided in 

Appendix A. 

, -“-. 

7.2.1 Soil Investigation 

A total of four surface soil samples were collected at Site 44 for chemical analysis to identify areas of 

possible surface soil contamination at the site. The locations were established in the project-specific RI 

work plan (B&R Environmental, 1997c). Samples S44SSOi through S44SSO4 were collected from areas 

surrounding the site. Samples S44SSOl through S44SSO3 were collected from low-lying grassy areas. 

Sample S44SSO4 was collected from under the rip-rap lining of the drainage ditch south of the site. The 

samples were analyzed for TAL metals, cyanide, and explosives. 

7.2.2 Groundwater Investigation 

Three existing monitoring wells (S44MWOl through S44MW03) were sampled to update and better define 

the nature and concentration of contamination present in the water-table aquifer. The samples were 

analyzed for TCL VOCs, TCL SVOCs, explosives, TAL metals, and cyanide. 
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7.2.3 Summary of Environmental Investigation 

The RI field activities for Site 44 included the collection of three groundwater samples and four surface 

soil samples for fixed-base laboratory analyses. 

7.3 SITE CHARACTERISTICS 

This section discusses the site-specific geology and hydrogeology at Site 44 - Soak Out Area. 

7.3.1 Geology 

Subsurface soil conditions at Site 44 were not investigated during this RI field effort. An SI performed by 

E/A&H (1994) included the installation of five soil borings. Three borings were converted into monitoring 

wells. Although the SI report provided a characterization of the subsurface materials based on field data, 

cross-sections were not generated for the report. To better illustrate subsurface conditions and to 

describe the subsurface materials, cross-sections were generated for this RI report based on the data 

contained on the SI report. The boring locations and cross-section locations are shown on Figure 7-l. 

Cross-section A-A is shown on Figure 7-4 . The subsurface materials, in descending order, consist of a 

fine- to medium-grain sand layer, clayey sand and gravel layer, and green clay to the bottom of the 

borings. 

Cross section A-A traverses south to north across the site from well 44MW03 to 44MWOl. A fine- to 

medium-grained sand, approximately 3-feet-thick at the ground surface extends the length of the cross- 

section profile. It is underlain by a 7-feet-thick layer of clay, sand, and gravel that is underlain by a thin 

sand and gravel layer. The sand and gravel layer is absent at well 44MW03, where a green clay comes 

in contact with the overlying clay, sand, and gravel. The green clay is encountered to the bottom of the 

borings. 

7.3.2 Hydrogeology 

Hydrogeologic conditions at the site have been interpreted from data obtained during the RI field activities. 

A synoptic water-level measurement was made on January 30, 1998 at all .site wells. The groundwater 

elevations measured in the wells ranged from approximately 34.58 to 36.45 feet above msl. In other 

words, the groundwater surface ranged between approximately 3 to 5 feet bgs. The potentiometric 

surface contour in Figure 7-5 shows the groundwater flow pattern. The groundwater is flowing to the 

northeast toward the rip-rap drainage ditch, which was dry at the time of the synoptic water-level 

measurements. The green clay underlying the site at about 10 to 12 feet bgs is probably impeding the 
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, v-5 downward migration of the groundwater. The groundwater is primarily recharged by downward migration 

of precipitation through the unsaturated zone to the water table. The resulting depths to groundwater and 

groundwater elevations are presented on Table 7-3. 

7.4 NATURE AND EXTENT OF CONTAMINATION 

This section presents the results of the sampling and analysis of environmental samples collected at Site 

44 as described in Sections 2, 7.1, and 7.2. Table 7-l provided a summary of the sampling and analytical 

programs associated with historical sampling events as described in Section 7.1. Table 7-2 provided a 

summary of the sampling and analytical program for environmental samples collected by B&R 

Environmental during the October 1997 investigation as described in Sections 2 and 7.2. Analytical 

results are summarized in Tables 7-4 through 7-8 and presented in detail in Appendix H. 

7.4.1 Surface and Subsurface Soil 

Surface soil samples were collected from Site 44 during the historical investigation and during the October 

1997 RI. Subsurface soil samples were collected from Site 44 during the historical investigation only. 

Analytical results for any parameter detected at least once in surface soil samples collected dluring the 

historical investigation and during the October 1997 RI are presented in Tables 7-4 and 7-5, respectively. 

Analytical results for any parameter detected at least once in subsurface soil samples collected during the 

historical sampling event are presented in Table 7-6. Table 7-7 provides a comparison of descriptive 

statistics (i.e., detection frequency, minimum and maximum detected concentrations, location of rnaximum 

concentration, and average of positive detections) for Site 44 surface and subsurface soil samples. 

Figures 7-6 and 7-7, respectively, depict the locations and concentrations of positively detected 

parameters in Site 44 surface and subsurface soil samples. 

,r- --- 

7.4.1 .l Surface Soil Characterization 

VOCs, SVOCs, and pesticides/PCBs were not detected in any of the three Site 44 surface soil samples 

analyzed for these parameters. All three of these samples were collected during the historical 

investigation. 

,- -_. 

Nitrocellulose was the only explosive compound detected in Site 44 surface soil samples. Nitrocellulose 

was detected in three of the four Site 44 surface soil samples analyzed for this class of compounds at 

concentrations ranging from 20,300 us/kg to 25,300 ug /kg. The maximum concentration of nitrocellulose 

was detected in the surface soil sample collected from sampling point S44SSO3, located approximately 

50 feet southwest and upgradient of the former soak-out area. Nitrocellulose was not detected in the 
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surface soil sample collected from sampling point S44SSO1, located north of the western portion of the 

former soak-out area and east of the northern corner of Building 1363. 

Eighteen metals were detected in the four Site 44 surface soil samples analyzed for TAL metals and 

cyanide. Six metals were detected in Site 44 surface soil samples at maximum concentrations exceeding 

the UTLg5% calculated for the basewide background soil dataset: 

Metal Maximum Concentration ‘JTbss MCKGROUND Eastern”) 

OWkg) twW) United Maryland(*) 
States Soils Soils 

OwM) NwW 
Arsenic 4.4 4.25 co.1 -73 1.1 - 7.1 
Cadmium 1.6 0.26 NA co.01 - 5.6 
Calcium 704 409 100-280000 NA 
Copper 21.2 18.7 <I - 700 5 -70 
Magnesium 1440 1382 50-50000 NA 
Zinc 116 38.1 c5 - 2900 8-113 

Note: 

1 Shacklette and Boerngen, 1984 

2 Dragun, 1991 

NA Not available 

ND Not detected 

The results for cadmium, copper, magnesium, and zinc in only one of the surface soil samples exceeded 

the respective UTLs,, calculated for the background dataset, and the results for arsenic and calcium in 

two of the surface soil samples exceeded the respective UTLsOS%. The reported concentrations of all the 

metals were within the available concentration ranges reported in the literature for soils of the eastern 

United States. The maximum concentration of zinc, however, slightly exceeded the concentration range 

reported for the state of Maryland. As shown on Table 7-9, the maximum concentrations of 10 of the 18 

metals were detected in the surface soil sample collected from the most downgradient sampling point, 

S44SSO2. The maximum concentrations of seven metals were detected in the surface soil sample 

collected from the drainage ditch south of the site, S44SSO4. 

TPH was detected in one of the three Site 44 surface soil samples analyzed for this parameter. It was 

detected at a concentration of 14.6 mg/kg in the surface soil sample collected from boring 44SBO4, 

located southeast of the former soak-out area. This concentration is less than the basewide background 

concentration for TPH in surface soils. 
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7.4.1.2 Subsurface Soil Characterization 

VOCs and pesticides/PCBs were not detected in any of the Site 44 subsurface soil samples. Analyses for 

explosive compounds and metals were not performed for any of the Site 44 subsurface soil samples. 

Three SVOCs, all PAHs, were infrequently detected in the Site 44 subsurface soil samples. Fluoranthene 

(61 ug/kg), phenanthrene (340 pg/kg), and pyrene (91 us/kg) were detected in the subsurface soil sample 

collected from a depth interval of 15 to 17 feet from boring 448803, located within the approximated 

southern boundary of the former soak out area. Phenanthrene was also detected at a concentration of 

110 ug/kg in the field duplicate subsurface soil sample collected from a depth interval of 10 to 12 feet from 

boring 44SB05, located south of the former soak-out area. SVOCs were not detected in the soil samples 

collected from other depth intervals from these borings or from any of the other soil borings. 

TPH was detected in one of the 12 Site 44 subsurface soil samples. It was detected at a concentration of 

17 mg/kg in the field duplicate subsurface soil sample collected from a depth interval of 15 to 17 from 

boring 44SB05, located south of the former soak-out area. However, TPH was not detected in ,the other 

soil sample collected from this interval of boring 448805. The reported concentration is less than the 

basewide background concentration for TPH in subsurface soils. Although TPH is often an inclicator of 

fuel-related contamination, fuel components such as benzene, toluene, ethylbenzene, and xylene were 

not detected in the environmental medial sampled at Site 44. 

7.4.2 Groundwater 

As discussed in Section 7.2.2, unfiltered and filtered groundwater samples were collected from three 

existing monitoring wells located at Site 44 during the October 1997 investigation. Analytical results for 

any parameter detected at least ‘once in the groundwater samples are presented in Table 7-7 and 

depicted in Figure 7-8. Descriptive statistics (i.e., detection frequency, minimum and maximum detected 

concentrations, location of maximum concentration, average of positive detections, and range of non- 

detections) are summarized in Tables 7-13 and 7-14, the COPC selection tables for Site 44 unfiltered and 

filtered groundwater samples, respectively. 

TCE was detected at a concentration of 1 ug/L in the groundwater sample collected from monitoring well 

S44MW02, located southeast of the former soak-out area. No other organic compounds (VOCs, SVOCs, 

pesticides/PCBs, or explosives) were detected in the Site 44 groundwater samples. 

Eight metals (aluminum, barium, calcium, iron, magnesium, manganese, potassium, and sodium) were 

detected in Site 44 unfiltered groundwater samples. As shown on Table 7-12, none of the reported 
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concentrations of metals for Site 44 unfiltered groundwater samples exceeded the UTL&% reported for 

the background dataset. 

The same eight metals plus zinc were detected in Site 44 filtered groundwater samples. Reported 

concentrations of barium in two of the filtered groundwater samples and reported concentrations of zinc in 

all three of the filtered groundwater samples exceeded the UTLE+,~% reported for the background dataset. 

As discussed in Section 4.4.1 .I, barium was not detected in Site 44 surface soil samples at 

concentrations exceeding basewide background concentrations. Zinc was detected in a single surface 

soil sample at a concentration exceeding background but within the concentration range reported in the 

literature for soils of the eastern United States. The maximum concentration of zinc in Site 44 surface soil 

samples, however, slightly exceeded the concentration range reported in the literature for the state of 

Maryland. 

7.4.3 Sediments 

Two sediment samples were collected at Site 44 during the historical investigation. Analytical results for 

any parameter detected at least once in the Site 44 sediment samples are presented in Table 7-8 and 

depicted in Figure 7-9. Descriptive statistics are summarized in Table 7-15, the COPC selection table for 

Site 44 sediment samples. 

Acetone was detected in sediment sample 44SAOl at a concentration of 460 pg/kg. .This compound, 

however, is a common laboratory contaminant. With this single exception, VOCs, SVOCs, and TPH were 

not detected in the Site 44 sediment samples. Analyses for explosives compounds and metals were not 

performed for the Site 44 sediment samples. 

7.5 CONTAMINANT FATE AND TRANSPORT 

The data suggests that no significant migration of chemicals from the Soak Out Area to the surrounding 

environment has occurred. No areas of significant contamination have been identified in the Soak Out 

Area. Organics were detected infrequently and at low concentrations in surface and subsurface soil 

samples at the Soak Out Area. Nitrocellulose was the only organic detected in surface soil samples. 

Fluoranthene, phenanthrene, and pyrene was the only organics detected in subsurface soil samples. 

lnorganics were detected in surface soil samples generally at concentrations site specific background 

values. No subsurface soil samples were analyzed for inorganics. Trichloroethene was the only organic 

detected in unfiltered groundwater samples. lnorganics were detected less frequently in groundwater 

samples than they were in soil samples. Acetone was the only organic detected in sediment samples. 
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7.6 BASELINE HUMAN HEALTH RISK ASSESSMENT 

This section contains the site-specific risk assessment for the identified exposure scenarios for Site 44 - 

Soak Out Area. The risk assessment methodology was described in Section 2.5, and detailed 

calculations are presented in Appendix K. 

7.6.1 Selection of Chemicals of Potential Concern 

Chemicals of potential concern for this site were selected for surface soil, subsurface soil, groundwater, 

and sediment using the risk-based COPC screening levels described in Section 2.5.1. The rnaximum 

detected chemical concentrations in surface soil and sediment were compared to screening levels based 

on EPA Region III residential and industrial RBCs. Additionally, maximum concentrations in surface soil 

were compared to generic EPA SSLs for transfers from soil to air. Maximum detected concentrations in 

soil were also compared to generic EPA SSLs for migration to groundwater to provide a cursory 

evaluation of the potential transport of chemicals from soil to groundwater. Surface soil is defined as all 

soil from the surface to a depth of one foot. Surface/subsurface soil is defined as all soil from the surface 

, --_ 

to the depth of the water table (approximately 17 feet bgs). Maximum concentrations of chemicals in 

groundwater were compared to screening levels based on EPA Region III RBCs for tap water ingestion 

and EPA MCLs. The soil, sediment, and groundwater databases were also statistically cornparted to the 

respective background databases. Although the current and expected future site use is nonresidential, 

residential use of the site is being evaluated for purposes of estimating the potential human health risk 

that may exist under a residential land use scenario. Consequently, compounds detected at 

concentrations exceeding screening levels based on residential RBCs were retained as COPCs. 

A discussion of the chemicals identified as COPCs and the rationale for COPC selection are provided in 

the following subsections. 

Surface Soil 

., -^ 

One energetic and 18 metals were detected in four surface soil samples (0 to 1 foot bgs) collecl:ed at the 

Soak Out Area. A comparison of the maximum detected surface soil concentrations to EPA Region III 

RBCs and EPA SSLs for soil to air is presented in Table 7-10. Maximum detected concentrations of all 

chemicals were less than the respective screening levels based on EPA Region III RBCs for residential 

and industrial exposures with the exception of arsenic and iron. The maximum detected concentration of 

iron exceeded the screening levels based on EPA Region III RBCs for residential exposures and 

background concentrations developed for IHDIV-NSWC. The maximum detected concentration of arsenic 
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exceeded the screening levels based on EPA Region III RBCs for both industrial and residential 

exposures and background concentrations developed for IHDIV-NSWC. Consequently, arsenic and iron 

are the only chemicals retained as a COPC for surface soil at the Soak Out Area. Concentrations of 

aluminum and manganese exceeded the screening levels based on RBCs for residential exposures but 

were within site-specific background concentrations, therefore these chemicals are not being retained as 

COPCs for surface soil at the Soak Out Area. Concentrations of all chemicals detected in surface soil 

samples were less than’the EPA SSLs for soil to air. 

Surface/Subsurface Soil 

Three SVOCs, one energetic and 18 metals were detected in surface/subsurface soil samples (0 - 17 feet 

bgs) collected at the Soak Out Area. A comparison of the maximum detected surface/subsurface soil 

concentrations to screening levels based on EPA Region Ill RBCs and EPA SSLs for soil to air is 

presented in Table 7-l I. Maximum detected concentrations of all chemicals were less than the 

respective screening levels based on EPA Region III RBCs for residential and industrial exposures with 

the exception of arsenic and iron. The maximum detected concentration of iron exceeded the screening 

levels based on EPA Region III RBCs for residential exposures and background concentrations 

developed for IHDIV-NSWC. The maximum detected concentration of arsenic exceeded the screening 

levels based on EPA Region III RBCs for both industrial and residential exposures and background 

concentrations developed for IHDIV-NSWC. Consequently, arsenic and iron are the only chemical being 

retained as a COPC for surface/subsurface soil at the Soak Out Area. Concentrations of aluminum and 

manganese exceeded the screening levels based on RBCs for residential exposures but were within site- 

specific background concentrations, therefore these chemical are not being retained as COPCs for 

surface/subsurface soil at the Soak Out Area. Concentrations of all chemicals detected in 

surface/subsurface soil samples were less than the EPA SSLs for soil to air. 

Maximum surface and subsurface soil concentrations were also compared to EPA SSLs for migration 

from soil to groundwater (Table 7-12). The maximum detected concentrations of all chemicals were less 

than the available, respective SSLs for soil to groundwater. 

Groundwater 

One VOC and eight metals were detected in three unfiltered groundwater samples collected in the Soak 

Out Area. Only metals were detected in filtered groundwater samples. A comparison of the maximum 

detected groundwater concentrations to screening levels based on EPA Region III RBCs for tap water 

ingestion is presented in Table 7-13. for unfiltered groundwater samples and in Table 7-14, for filtered 
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groundwater samples. Maximum detected concentrations of all chemicals were less than the respective 

screening levels based on RBCs for ingestion of tap water, federal drinking water standards, and 

background concentrations developed for IHDIV-NSWC; therefore, no chemicals were retained as 

COPCs for groundwater at the Soak Out Area. Iron and manganese were detected at concentrations 

exceeding the screening criteria but were within site-specific background concentrations, consequently 

iron and manganese were not retained as COPCs for groundwater at the Soak Out Area. 

Sediment 

A comparison of the maximum detected sediment concentrations to screening levels based on EPA 

Region III RBCs is presented in Table 7-15. Acetone was the only chemical detected in sediment 

samples at the Soak Out Area and was detected at a maximum concentration which was less than the 

respective screening levels based on EPA Region III RBCs for residential and industrial exposures. 

Consequently, no chemicals are retained as COPCs for sediment at the Soak Out Area. 

Table 7-16 summarizes the chemicals that are being retained as COPCs in soil, groundwater, and 

sediment at the Soak Out Area. 

7.6.2 Exposure Assessment 

The location of the Soak Out Area is shown on Figure 7-l. The conceptual site model for the !5oak Out 

Area is shown on Figure 2-6. Potential receptors for the Soak Out Area include current/future 

maintenance workers, current/future full-time employees, current/future adolescent trespasselrs, future 

construction workers, and hypothetical future residents. At present the Soak Out Area contains several 

buildings which are used on an infrequent basis. There is currently a low likelihood of trespasslers since 

the site is in a restricted area. 

Potential exposures to chemicals in groundwater and sediment are not being evaluated because all 

concentrations of chemicals in groundwater and sediment were less than the screening criteria. 

Maintenance worker and full-time employees, may be exposed to surface soil during the course of their 

normal activities. Exposure to subsurface soil is not evaluated for these receptors since maintenance 

workers and full-time employees are not typically exposed to subsurface soil. Potential ‘exposure 

pathways for maintenance workers and full-time employees include incidental ingestion of soil and dermal 

contact with surface soil. 
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Construction workers may be exposed to surface and subsurface soil during excavation activities. 

Potential exposure pathways for construction workers include incidental ingestion and dermal contact with 

surface and subsurface soil. 

Adolescent trespassers are assumed to be exposed to surface soil only. Potential exposure pathways for 

adolescent trespassers include incidental ingestion of surface soil and dermal contact with surface soil. 

Hypothetical future residents are being evaluated in the risk assessment for purposes of completeness 

only. Given that the current land use for the Soak Out Area is military and future land use is expected to 

be military, industrial, or commercial, it is unlikely that this area would be developed for residential use. It 

is assumed that hypothetical future on-site residents may be exposed to surface and subsurface soil. 

Potential exposure pathways for hypothetical future residents include incidental ingestion of soil and 

dermal contact with soil. 

A summary of the potentially significant receptor groups and exposure pathways identified for the Soak 

Out Area is provided in Table 7-17. Exposure assumptions for these receptors are presented in Tables 

2-8 to 2-14. Exposure point concentrations are summarized in Tables 7-18. 

7.6.3 Risk Characterization 

Potential cancer risks and hazard indices were calculated for maintenance workers, full-time employees, 

adolescent trespassers, future construction workers, and hypothetical future residents using the 

methodology presented in Section 2.5. Both RME and CTE exposures were evaluated. Tables 7-l 9 and 

7-20 contain a summary of the estimated cancer risks and hazard indices for the Soak Out Area. The 

following text presents a summary of the results of the risk characterization. 

7.6.3.1 Maintenance Workers 

The cumulative hazard index for the maintenance worker exposed to COPCs in surface soil was 1.3 x 1 OW2 

for the RME scenario and 2.1 x 10d3 for the CTE scenario. These results are below the acceptable level of 

1.0 which indicates that there is minimal potential for adverse noncarcinogenic health effects under the 

conditions established in the exposure assessment. The excess lifetime cancer risk of 6.8 x 10m7 for the 

RME scenario and. 1.9 x IO” for the CTE scenario is below the EPA target risk range of 1 OA to 1 Oe. 
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, , . .._ 7.6.3.2 Full-time Employees 

The cumulative hazard index for the full-time employee exposed to COPCs in surface soil was 1 .I x IO-’ 

for the RME scenario and 3.0 x IO9 for the CTE scenario. These results are below the acceptable level of 

1.0 which indicates that there is minimal potential for adverse noncarcinogenic health effects under the 

conditions established in the exposure assessment. The excess lifetime cancer risk of 5.7 x IO6 for the 

RME scenario is within ,the EPA target risk range of IO4 to IO6 and the cancer risk of 2.7 x IO-’ for the 

CTE scenario is below the target risk range. Cancer risks under the RME scenario for arsenic in surface 

soil were above 1 x 104. 

7.6.3.3 Adolescent Trespassers 

The cumulative hazard index for the adolescent trespassers exposed to COPCs in surface soil was 1.1 x 

IO” for the RME scenario and 1.7 x 1 OT3 for the CTE scenario. These results are below the acceptable 

level of 1.0 which indicates that there is minimal potential for adverse noncarcinogenic health effects 

under the conditions established in the exposure assessment. The excess lifetime cancer risk of 2.2 x 1 O- 

‘for the RME scenario and 3.1 x IO” for the CTE scenario is below the EPA target risk range of IO4 to IO‘ 
6 

7.6.3.4 Future Construction Workers 

The cumulative hazard index for the future construction workers exposed to COPCs in surface/subsurface 

soil was 3.3 x IO-’ for the RME scenario and 1.2 x IO-’ for the CTE scenario. These results are below the 

acceptable level of 1 .O which indicates that there is minimal potential for adverse noncarcinogenic health 

effects under the conditions established in the exposure assessment. The excess lifetime cancer risk of 

5.7 x 1 Om7 for the RME scenario and 2.0 x IO-’ for the CTE scenario is below the EPA target risk range of 

lo4 to 106. 

7.6.3.5 Hypothetical Future Residents 

The cumulative hazard index for the hypothetical future child resident exposed to COPCs in 

surface/subsurface soil was 9.7 x IO“ for the RME scenario and 2.5 x IO-’ for the CTE scenario. The 

cumulative hazard index for the hypothetical future adult resident exposed to COPCs in 

surface/subsurface soil was 1.6 x IO-’ for the RME scenario and 3.3 x IO” for the CTE scenario. These 

results are below the acceptable level of 1.0 which indicates that there is minimal potential for adverse 

noncarcinogenic health effects under the conditions established in the exposure assessment. The excess 

lifetime cancer risk for a lifelong future resident of 1.8 x 1 O-’ for the RME scenario and the c’ancer risk of 
,, -. 
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1.2 x IO6 for the CTE scenarios are within the EPA target risk range of lOA to 1O6. Cancer risks 

estimated for arsenic in surface/subsurface soil for the lifelong resident under the RME scenario exceed 

1 x IO”. 

7.6.4 Uncertainty Analysis 

A detailed discussion of uncertainties associated with the various aspects of risk assessment in general 

was provided in Section 2.5.5. The site-specific uncertainties for the Soak Out Area are discussed 

below. 

Uncertainty Associated with Evaluation of Residential Land Use 

Exposures to surface and subsurface soil were evaluated for a hypothetical child and adult resident. The 

site is currently used as a military base and the future use is expected to remain the same. Therefore, it is 

unlikely that this area would be rezoned residential and developed for residential use. Consequently, the 

estimated risks for the hypothetical residential scenario were presented for informational purposes only. 

Uncertainty Associated with Evaluation of Arsenic 

Although the more restrictive basis for evaluating risk associated with exposure to arsenic is to assume it 

is a carcinogen, carcinogenic effects are not the primary health effects expected to be manifested upon 

exposure to arsenic. The preponderance of scientific information indicates that humans are capable of 

metabolizing arsenic to expedite its elimination from the body (ATSDR, 1991a). Its elimination from the 

body obviously mitigates the possibility for arsenic to manifest carcinogenic effects. Therefore, evaluating 

arsenic as a noncarcinogen would be more appropriate. 

Uncertainty Associated with Evaluation of Nitrocellulose 

Nitrocellulose was detected at high concentrations in surface and subsurface soil at the Soak Out Area. 

There are no toxicity data available to quantitatively evaluated nitrocellulose in the risk assessment. 

Consequently, there is some uncertainty in the estimated risks for surface and subsurface soil since 

nitrocellulose was not evaluated. 

7.7 ECOLOGICAL RISK ASSESSMENT AND RISK MANAGEMENT 

As determined in the site-specific work plan (B&R ‘Environmental, 1997c) and as mentioned in Section 

2.6.1 in this document, no ecological risk assessment was developed in connection with Site 44. 
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7.8 SUMMARY, CONCLUSIONS AND 

7.8.1 Site Characterization Summary 

RECOMMENDATIONS 

, 

The following items summarize the field investigations conducted at Site 44. 

1. Historical environmental data reported in the Phase II SI report (E/A&H, 1994) was inco’rporated 

into the data base for the RI report. (However, because more current groundwater data was 

available from the 1997 field investigation, historical groundwater data was not included in the 

database.) Environmental samples collected as part of that work included fifteen soil samples, 

two sediment samples, and six groundwater samples from each of three monitoring wells installed 

in three converted soil borings. The collected samples were analyzed for TCL VOCs, SVOCs and 

pesticide/PCBs in addition to total petroleum hydrocarbons (TPH). 

/ _ ./ 

2. 

3. 

The October 1997 field investigations included the collection of three groundwater samples from 

the existing monitoring wells. Groundwater samples were analyzed for TCL VOCs and SVOCs, 

explosives in addition to nitroglycerin, nitrocellulose and nitroguanidine, and TAL metals plus 

cyanide. Four surface soil samples were collected and analyzed for explosives and TAL metals 

plus cyanide. 

Based on the Phase II SI report (E/A&H, 1994), the descending order of subsurface materials at 

the site consisted of a fine- to medium-grain sand layer, clayey sand and gravel layer, aind green 

clay to the bottom of the borings. 

4. Water level measurements were made during the 1997 field investigations. The elevation of the 

groundwater surface ranged from 34.58 to 36.45 feet above mean sea level (msl), and 3 to 5 feet 

below ground surface. Groundwater flows toward the northeast toward the rip-rap drainage ditch. 

It is suspected that the green clay that underlies the site at about IO-12-feet bgs probably 

impedes downward migration to the groundwater. 

7.8.2 Nature and Extent of Contamination Summary 

The following items summarize the nature and extent of contamination at Site 44: 

, I”._ 

1. Analytical data for Site 44 soil, groundwater, and sediment samples suggest that historic activities 

at Site 44 have had minimal impact on the soil, groundwater, and sediment quality in the vicinity 

of Site 44. 
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2. Few organic compounds were detected in Site 44 samples. Nitrocellulose was detected in three 

of four Site 44 surface soil samples at concentrations ranging from 20,300 pg/kg to 25,300 pg/kg. 

Three PAHs were detected at relatively low concentrations (ranging from 61 uglkg to 340 us/kg) 

in one or two of the Site 44 subsurface soil samples. TCE was detected at a concentration of 

1 pg/L in a single Site 44 groundwater sample. Acetone, a common laboratory contaminant, was 

detected in one of the Site 44 sediment samples. 

3. Six metals were detected in Site 44 surface soil samples at concentrations exceeding basewide 

background concentrations. However, reported concentrations of all these metals were within the 

concentration ranges reported in the literature for soils in the eastern United States, and only the 

maximum detected concentration of zinc slightly exceeded the concentration range reported in 

the literature for Maryland soils. Reported concentrations of barium and zinc in Site 44 filtered 

groundwater samples also exceeded basewide background concentrations. 

4. TPH was detected at a concentration of 14.6 mg/kg in one Site 44 surface soil sample and at a 

concentration of 17 mg/kg in one Site 44 subsurface soil sample: Both of these concentrations 

are less than the respective basewide background concentrations for TPH. Fuel-related 

components such as benzene, toluene, ethylbenzene, and xylene were not detected in the 

environmental media sampled at Site 44. 

7.8.3 Summary of Risk Assessment 

The following items summarize the human health risk assessment for the Soak Out Area: 

1. The human health risk assessment for the Soak Out Area considered current/future maintenance 

workers and current/future full-time employees exposed to surface soil and sediment; current/future 

adolescent trespassers exposed to surface soil and sediment; future construction workers exposed to 

surface/subsurface soil, groundwater, and sediment; and hypothetical future residents exposed to 

surface/subsurface soil, groundwater, and sediment. 

2. All hazard indices for all receptors were less than the acceptable level of 1.0 indicating that no 

adverse health effects are anticipated for these receptors under the assumed exposure conditions. 
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3. The excess lifetime cancer risks for all receptors were within or below the EPA target risk range of 10 

4 to 1O6. Cancer risks for the full-time employee and the lifelong resident exposed to arsenlic in soil 

under the RME scenario exceed 1 x 106. 

4. Since exposures of residents to subsurface soil were within acceptable levels, exposures of other 

receptors to subsurface soil would also be within acceptable levels. 

7.8.4 Recommendations 

l For all scenarios examined, all potential human health risks are within EPA guidelines. No further 

action is warranted at this site for the current land use. 
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TABLE 7-1 

SAMPLING PROGRAM SUMMARY - Historical Sampling (I) 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Analysis 
TCL TCL TCL Total Petroleum 

Sample Media VOCs (‘1 SVOCs@) Pesticides/PCBs(Z) Hydrocarbon@ 
Sulfate Soil . . . . 

Subsurface Soil . . . . 

Groundwater . . . . 

Sediment . . . . 

1 ( E/A&H, 1994) 
2 Analytical Method: EPA Contract Laboratory Program, Statement of Work 

for Organics Analysis (EPA CLP 3/90) 
3 Analytical Method: EPA Method 418.1 



TABLE 7-2 

SAMPLING PROGRAM SUMMARY - OCTOBER 1997 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Sample Sample ID 
Media Number 

Analysis 
TCL TCL TCL Nitroglycerin” TAL Metals 

VOCsf’) SVOCs”) PesticideslPCBs”) Explosives(*) Nitrocellulosef3’ and 
Nitroguanidine”’ Cyanide”) 

Surface Soil s44ss0010001 . b 

S44SSOO20001 . . 

s44ss0030001 . . 

s44ss0040001 l b 

Groundwater S44GWOOl FOOI 

S44GWOOl UOOI l 

S44GW002FOOl 

S44GW002UOOl . 
S44GW003FOOl 

S44GW003UOOl . 

. uv 

. . b . 

. (5) 

. . . b 
. (5) 

. . . b 

1 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW OLM03.1 
2 Analytical Method: SW846 Method 8330 
3 Analytical Method: USATHAMA 
4 Analytical Method: Liquids - CLP SOW OLCO2.0; Solids - CLP SOW ILM04.0 
5 Analysis did not include cyanide. 



TABLE 7-3 

SITE 44 MONITORING WELL GROUNDWATER LEVEL SUMMARY 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Well Name 
44MWOl 

44MW02 

44MW03 

Elevation of Depth to 
Measuring Point Groundwater 
(ft above MSL) (W 

39.71 4.97 

38.84 4.26 

39.23 2.78 

Groundwater 
Elevation 

(ft above MSL) 

34.74 

34.58 

36.45 



TABLE 7-4 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 44SBOlOl 44880401 44680201 
DEPTH (feet): 0.0 - 1.0 0.0 - 1.0 0.0 - 1.0 

SAMPLE DATE: 08192 08192 08192 

LOCATION: 44MWOlI44SBOl 44MW02144SB04 448802 

FIELD DUPLICATE OF: 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS1 11 u 
I 

14.6 10.8 U 
I I I 1 



TABLE 7-5 
SUMMARY OF POSITIVE SURFACE SOIL ANALYTICAL RESULTS - OCTOBER 1997 DATA 

; 

ENERGETICS @g/kg) 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

s44ss0010001 
0.0 - 0.5 

10123197 

s44ssoi 

S44SSOO20001 
0.0 - 0.5 

10123197 

S44SSO2 

s44ss0030001 
0.0 - 0.5 

lOl23197 

s44sso3 

s44ss0040001 
0.0 - 0.5 

1 O/23/97 

s44sso4 

NITROCELLULOSE 17100 u 21500 25300 20300 

METALS (mglkg) 
ALUMINUM 7040 8060 4890 5680 

ARSENIC 3.3 L 4.4 L 2.9 L ‘4.4 L 

BARIUM 32.9 38.6 31.8 16.6 

CADMIUM 0.36 B 1.6 L 0.42 B 0.44 B 

CALCIUM 350 K 704 K 653 K 249 K 

CHROMIUM 12.3 16.8 10.5 18.8 

COBALT 4.0 3.4 4.7 2.3 B 

COPPER 8.9 J 21.2 J 8.4 J 8.8 J 

IRON 12100 12000 11200 15700 

LEAD 21.2 L 49.0 L 15.3 L 7.2 L 

MAGNESIUM 562 K 956 K 53i K 1440 K 

MANGANESE 173 60.8 200 31.5 

MERCURY 0.04 0.06 0.03 0.02 u 

NICKEL 4.4 7.1 6.0 13.1 

POTASSIUM 551 J 673 J - 371’ J 681 J 

SELENIUM 0.53 UJ 0.61 J 0.62 J 0.95 J 

VANADIUM 21.8 32.7 19.8 25.0 

ZINC 20.6 J 116 J 19.6 J 11.2 J 



TABLE 7-6 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

~ 

44MW02144SB04 44MW03144SB05 44MW03144SB05 

44580103 
10.0 - 12. 

08192 

44MWOll44SBOl 

44880104 
15.0 - 17. 

08192 
44MW01144SB01 

442380402 
5.0 - 7.0 

08192 
44MW02144SB04 

FLUORANTHENE 450 u 480 U 380 U 430 u 380 U 460 U 

PHENANTHRENE 450 u 480 U 380 U 430 u 380 U 460 U 

PYRENE 450 u 480 U 380 U 430 u 380 U 460 U 
1 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS1 12.2 u 14.3 u I 11.5 u 12.7 U 12 u 14 u I 



TABLE 7-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 44SB053D 44680504 44880540 44880202 44880203 44880302 

DEPTH (feet): 10.0 - 12. 15.0 - 17. 15.0 - 17. 5.0 - 7.0 10.0 - 12. 5.0 - 7.0 

SAMPLE DATE; ow92 08192 08192 08192 08192 08192 

LOCATION: 44MW03144SB05 44MW03144SB05 44MW03144SB05 448802 44SB02 448803 

FIELD DUPLICATE OF: 44580503 44880504 

SEMIVOLATILES @g/kg) 

FLUORANTHENE 470 u 450 u 450 u 350 u 480 U 400 u 

PHENANTHRENE 110 J 450 u 450 u 350 u 480 U 400 u 

PYRENE 470 u 450 u 450 u 350 u 480 U 400 u 

PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS1 13.6 U 
I 

12.9 u 17 11 u 12.9 u 12.2 u 
I 



TABLE 7-6 (CONTINUED) 
SUMMARY OF POSITIVE SUBSURFACE SOIL ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 44SB0303 44380304 
DEPTH (feet): 10.0 - 12. 15.0 - 17. 
SAMPLE DATE: 08192 08192 
LOCATION: 448803 445803 

FJELD DUPLICATE OF: 

SEMIVOLATILES @g/kg) 

FLUORANTHENE 400 u 61 J 

PHENANTHRENE 400 u 340 J 

PYRENE 400 u 91 J 

. PETROLEUM HYDROCARBONS (mglkg) 

TOTAL PETROLEUM HYDROCARBONS] 13.2 U 
I 

14.5 u 
I I I I I 



TABLE 7-7 
SUMMARY OF POSITIVE GROUNDWATER ANALYTICAL RESULTS - OCTOBER 1997 DATA 

SAMPLE NUMBER: 

SAMPLE DATE: 

LOCATION: 

FILTERING: 

FIELD DUPLICATE OF: 

VOLATILES (FglL) 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

S44GW001F001 S44GW001U001 S44GW002FOOl S44GW002UOOl 
lOl23l97 IO/23197 1 O/23/97 IO/23197 

S44MWOl S44MWOl S44MW02 S44MW02 

Filtered Unfiltered Filtered Unfiltered 

TRICHLOROETHENE 1 u 1 1 u I 
METALS &g/L) 

‘ALUMINUM 70.7 B 197 B 41.2 B 74.7 B 802 345 K 

BARIUM 230 J 28.1 J 48.9 J 43.1 J 212 J 17.1 J 

CALCIUM 3670 K 3450 K 4270 K 4650 K 7320 K 6900 K 

IRON 2520 3040 20400 24100 1300 989 

MAGNESIUM 2860 K 3030 K 2420 K 2680 K 3350 K 3220 K 

MANGANESE 164 J 172 J 306 J 359 J 31.2 J 29.9 J 

POTASSIUM 1320 J 1260 J 1090 J 1120 J 2490 J 2440 J 

SODIUM 9430 K 3970 B 10200 7920 K 12200 5720 K 

ZINC 124 9.9 B 30.1 K 6.1 B 108 6.4 B 



TABLE 7-8 
SUMMARY OF POSITIVE SEDIMENT ANALYTICAL RESULTS - HISTORICAL DATA 

SITE 44 - SOAK OUT AREA 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SAMPLE NUMBER: 44SAOl 44SA02 
SAMPLE DATE: 08192 08192 

LOCATION: 44SAOl 44SAO2 

FIELD DUPLICATE OF: 

VOLATILES @g/kg) 

ACETONE I 460 DB I 20 u 
I I I I I 



TABLE 7-9 

COMPARISON OF SURFACE SOIL AND SUBSURFACE SOIL DATA 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

SURFACE SOIL (~2 FEET)(‘) 
Chemice! Detection Minimum Maximum Average of Location 

Frequency@’ Detection”’ Detection”) Positive of Maximum 

Detections@) Concentration 
- . . . . . ^ . ^ *, . . . 

SUBSURFACE SOIL (~2 FEET)‘*’ 
Detection Minimum Maximum Average of Location 

Frequency”) Detection”) Detection”’ Positive of Maximum 

Detectio& Concentration 
semtvolatne orgaruc r;ompounas tug/ ‘WI 

IFluoranthene I 01: I ND ND ND ND 1112 61 61 61 44880304 
Phenanthrene I o/3 ND ND ND ND 2112 110 340 225 44880304 
Pyrene 013 ND ND ND ND II12 91 91 91 44SBO304 
Energetice (@kg) 

lNitrocellulose I 314 1 20300 1 25300 1 22366.67 ]S44SSOO300011 NA I NA I NA I NA I NA I 
lnorganics (mglkg) 
Aluminum 414 4890 8060 6417.5 S44SSOO2OOO1 NA NA NA NA NA 
Arsenic 414 2.9 4.4 3.75 s44ss00200011 NA NA NA NA NA 

S44ss0040001 
Rnrillm 4/A 18 8 xl8 29 BR SAASSon2m-m NA NA NA NA NA --..-... 

Cadmium 
Calcium 
Chromium 
Cobalt 

414 
.-.- --.- --.-- -..----- ---. 

ii 
. . _. . . . 

1.6 1.6 1.6 S44ss0020001 NA NA NA NA 
414 249 764 489 S44SSOO20001 NA NA NA NA NA 
414 I in 5 .-.- 1R.A .-.- IAR . ..- I ~44SSOO40001 NA 

S-i 
NA NA NA NA 

31 14 I 3.4 I 4.7 I 4.03 I CSs0030001 NA NA NA NA NA 
Copper 414 8.4 21.2 11.83 S44SSOO20001 NA NA NA NA NA 
Iron 414 11200 15700 12750 S44SSOO40001 NA NA NA NA NA 
Lead 414 7.2 49 23.18 S44SSOO20001 NA NA NA NA . NA 
Magnesium 414 531 1440 872.25 S44SSOO40001 NA NA NA NA NA 
Manoanese 414 31.5 200 116.33 S44SSOO30001 NA NA NA NA NA 
Mercury 314 0.03 0.06. 0.043 S44SSOO20001 NA NA NA NA NA 
Nickel 414 4.4 13.1 7.65 S44SSOO40001 NA NA NA NA NA 
Potassium 414 371 681 569 S44SSOO40001 NA NA NA NA NA 
Selenium 314 0.61 0.95 0.73 s44ss0040001 NA NA NA NA NA 
Vanadium 414 19.8 32.7 24.83 S44SSOO20001 NA NA NA NA NA 
7inc 414 112 116 41 .I35 S44SSOO20001 NA NA NA NA NA 

Petroleum Hydrocarbons (mglkg) 
ITotal Petroleum Hydrocarbons I 113 I 14.6 1 14.6 1 14.6 1 44880401 1 1112 I 17 I 17 I 17 1 44SB054D [ 

NA - Not analyzed for this parameter. 
ND - Not detected. 
1 Surface soil samples used in this data set: 44SBOlOl 44880401 S44SSOO20001, 

44880201 s44ss0010001 s44ss0030001 

2 Subsurface soil samples used in this data set: 44SBO103 
44SBO104 
44880202 

3 Statistics calculated considering a duplicate pair as one data point. 
4 -,ate samples are considered as individual data points. 

44SBO203 44880304 44SB0502 
44880302 44880402 44SB0503144SB053D 
44880303 44SBO403 44SB0504144SB054D 

s44ss0040001 



TABLE 7-10 

CM ChiUl 

Numbw 

ElWpfkS 
9004700 INtnmcalkibsa 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 44 - SOAK OUT AREA -SURFACE SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
OdUtiOll Mlnlmum Minimum maxknml hlaximum thin LOCMiWl Average of Range Of Risk-Based COPC soil SSL Tmnsf*r un for Gmder SabcId Ruson 

Fnw.=y II) Cetechd audiibr C&c&d Qulifbr of mdlnum Po*iti”. Non- Semnlng Lwal (I) Bad8 fmm 800 Background Thm as 
conunlr8lion (2) conc*nbatioll(2J Concmfmtion Odmtions (I) Odwlions InduWial 1 Rwidetiial to Air (4, B.ckgmwW(6, CGPCT 

I 94 I M3W I I 25300 1 ~uplkg~S44SS0030001~ 22366.7 1 17100 1 NA I NA ) N I N4 [ NO 1 Yes 1 No 1 NTX 
InolgMkS 

7428-80-5 IAbmhum I 4l4 I ‘ml I I KG0 I Imgikg~s44ssoo2owl~ 6417.5 I - I 1OOWQI 7800 INI NA 1 18329 1 NO I No I BSL 
744Mb2 Arsenk u4 2.8 L 4.4 L p&l4q44ssoo*wo1~ 3.8 0.43 C 750 4.25 Yes VSS ASL 

_ __ _ _ _ __ 
3.0 1 1 

I t I 
u4 I 16.6 36.6 -_..._ 

*In II* I l.8 L 1.8 L 
urn 4l4 I 249 K 704 K 
hum @da0 4i4 I 10.5 18.8 
,* .,A I 

3 Mb0 14.2 I J I 118 I J l~%OlS44SSCG20001I 41.8 I - I 01000 I 2300 I N I NA 3S.l 1 Yes r No 1 BSL I 
Pdmbum Hymourwn. 

I ITotalPelmbumthldmcllbom I 113 I f4.S I I 14.8 I In-cmd 44%0401 I 14.6 I 10.0-11 I NA I MA 1 ti4 I NA I N4 1 NA Irnlrul.. 

S - Value ir based on OSWER soil Sc,eanl”g Level for msldenlial land “se (USEPA. J”$ ,884). 
Samples used in this dete set: 444580101 44sEo101 

USBO201 usB0201 
uSB0.01 44SBO401 
s44sBoo1ow1 B44sBw1ooo1 
S44sSoo20001 BUSSOO2WO1 
S44ssw3QOo1 B44ssoQ3ow1 
s44?.sw4ow1 B44sswiooo1 



TABLE 7-11 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 44 - SOAK OUT AREA - ALL SOIL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
CAS chunw - Minkmlm Minimum Mumum Murmm ““lb - A”smgs d f-w& Rkk-0awd COPC so0 SSL Trndar “TLC2 

Nlwnku F-Y (1) 
Gmdw se*cw RUM 

- ou.tu?u Dbcwd oudii aflhxhnim PrnKiw Non. scnenklg l.wel,q 0asis fmm0ou BrkpWbd Thn 
CaKntntian (2) cmsntnbbn DMectim,(,) Dete&nn tndu*tdd 1 R”Ldaltid COTC? 

SWliV~OlWMllw 

0 Ak ,‘, bckgmund?(5j 

2ow4-0 IFlwnnmcne 1 l/l5 I 61 1 J 1 61 1 J 1 “#kg1 us00304 I 61.0 1 350480 I 82OOWO I 3lWOO I N l 
8M,4 Imenmunen 

NA 1 ND I 
1 205 1 

Yn I No I SSL 

110 I J I 340 1 J 1 ugtgl ..S00%4 1 225.0 I 350.494 l82OWOWl 3l%+l(6) I N I 

129-oo-o lpvrm 
NA I ND I 

1 l/l5 1 91 I J I 

Ya 1 No 1 SSL 

91 1 J I u#kg[ USBO~M I 91.0 I 3~40 I ~WOOOO I 23WX I N I NA l ND I Yes l No l 6% 
- 

I%04700 l-s 1 3N I 2oJw I I 25300 I J~~GI,J~SUSSOO~~~OI~ 22366.7 I17104 I NA I NA I N I NA i ND l Ya 1 No l NTXi 

P-NYd-r 
IToM Pekd~mHy~ I 205 I 14.6 I I I7 I I m#kgl US005044 1 132 I 10.9-14.5 I NA I NA I NA I NA I NA 1 NA 1 NA I NA 1 

M _ Not Avdakte. 
ND-Net-. 
BSL - &hw suemklg Level. 
NUT. Eu&d Nuklmt (&s&m 111 ddm d&m. mspnnium, potasalum. and sodium II nsmtial nufimta). 

SKG-BslowBMgPMd. 
ASL - Pbws Sueenklg Levv*. 
NTX-NOSCW&lg~AVdl~~. 
Ul-L - 95 percent Upper Tolsrance LIM. 
COPC _ chsndcd of Potmual cormem. 
SSL-Son-gLnel. 
N - Nmsatiwon 
C-CwchW 
I- stdbks c&.&ted ccddedng a Bplicatc pair as one data point. 
2. oupncate sanple.3 MC c.amidcrrd 8s Mvidud da poklts. 
3. U.S. EPA Reg& 111 Rirk-Slmed ConwnMm Tabla, Api1 1,199O. The values presented for n~n~llmkmgens an onetenm of the actual dsk.based mnanbatim. tiis helps to wxwnt for ad&be toxic effeb. 
, . U.S. EPA sdl Saesnlng Guidance: Technical BacLgo”nd D+x”“w”~. Gmedc Soil Saeni”g Lcv&, May 19%. 
5. n&,,w,,tic,,d rtatidca, mdhods (e.g., mnpmlsm to “TL, U~PH Ranks Teat. Man”-W,itney,Gehan. Sarlletls Test for Homogeneity. Sk&M’s T-test. and Fiihn Test) 
wem used to compwe site data lo backpnd Atlas &aaued in Secfion 2.51. 
6 -values kw Naphthalme used. 
7 - vduea for Hexavalent Chromium wed. 
I - USEPA Region 111. 
9 -v&e ia based .XI OSWER Soil Seeming Level for reside&l land use (USEPA, Ju$l994). 

Samplca used fa this data set: USSOIOI US60302 us00502 
usB(1103 US00303 44SSOM3MSSO53D 
44s00201 44S00401 sussw1ow1 
444580202 us00402 SUSSOO2WO1 
us00203 44s00403 s44ssw3ooo1 



TABLE 7-12 

CHEMICAL CONCENTRATIONS IN SOILS VERSUS GROUNDWATER PROTECTION SOIL SCREENING LEVELS 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical 
Number 

Semivolatile Organlcs 
206-44-O Fluoranthena 
85-01-6 Phenanthrene 
126-00-O Pynne 

Detection Minimum Minimum Maximum Maximum Units Location Average of Range of SSL Transfer 
Frequency (1) Detected Qualifier Detected Qualifier of Maximum Positive Non- to Groundwater 

Concentration (2) Concentration (2) Concentration Detections (1) Detections DAF 20 (3) 

Ill5 61 J 61 J Wkg 44580304 61.0 350 - 400 4300000 
2M 110 J 340 J ug/kg 44880304 225.0 350-480 64000(4) 
Ill5 91 J 91 J Wkg 44SBO304 91.0 350-480 4200000 

Energetic8 

~9004700 ~Nitrocellulose I 314 I 20300 I I 25300 I 1 ug/kg 1 S44S.S0030001 1 22366.7 1 17100 I NA 1 
Inorganic8 

7429-90-5. )AJuminum I 414 I 4890 I I 8060 1 mg/kg I S44SSOO20001 I 6417.5 1 I NA 7440-38-2 jArsentc 414 2.9 1 L 1 4.4 L 1 mglkgl B44SS0020001 I 3.6 I 29 1 
S44ss0040001 I I 

7440-36-3 Barium 414 16.6 38.6 mglkg S44SS0020001 30.0 - 1600 I 
7440434 Cadmium 114 1.6 L 1.6 L mgikg S44SSOO20001 1.6 1 0.36-0.44 1 a 

7440-70-2 Calcium 414 249 K 764 K mg/kg S44SSOO20001 .__._ . . . , AAO n I I I NA I 

7440-47-3 Chromium (total) 414 10.5 18.8 mg/kg S44ss0040001 14.6 i - 1 38(6) 
7440-48-4 Cobalt 314 3.4 4.7 mg/kg S44SSOO3000 1 I 4.0 I 2.3 I NA 
7440-m-8 Copper 414 8.4 J 21.2 J mg/kg S44SSOO2000. . .._ . ., , t I 44 A , I 1 hlA I 

7439-86-6 Iron 414 11200 15700 mg/kg S44SSOO40001 I 12750.0 I I NA / 
7439-g: G/k0 S44ss002000 Z-1 ILead 414 7.2 L 49 L mm 

id IUsnnrriym 414 531 K 1440 K mm 
. .__ -- - ,...“.. ,-.a3 414 31.5 200 mm 
7436-97-6 /Mercury 314 0.03 0.06 rn’ 
7.4.4M7A lu;lm, 414 4.4 13.1 rn’ 

aium AN 371 .I lx* _I m, 

1 I 23.2 I I 400(5) ,. 
1 I 072.3 NA ’ 
1 I 1163 I I NA 

, -“-“L-” I .1.“.“1 ijlk; i44SSOMOOO~ 

7440-06-7 Potas-.-... 
ii 

-. 
7782-46-2 Selenium 0.61 ; 

--’ 
; 

. ..g/kg s44SSnMnnn 
. 0.95 mg/kg SMSS 

7440-62-2 Vanadium 414 19.0 32.7 mg/kg S44SSl,..,,l. , e-,1 I I “IV” 

7440-66-6 Zinc 414 11.2 J 116 J mg/kg y14550020061 I 41.9 . - 12000 I 

0.0 0.02 NA j 
7.7 130 

.-- .--- 1 569.0 NA 
~0040001 0.7 0.53 5 
:nn,nnn, 34 * mlnn 

NA - Not Available. 
ND- Not Detected. 
SSL - Soil Screening Level. 
DAF - Dilution Attenuation Factor. 
1 - Statistkx calculated mnsidering a duplkxte pair as one data point. 
2 - Duplicate samples are mnsidered as individual data points. 
3 - U.S. EPA Soil Screening Guidance: Technical Background Document, Generic Soil Screening Levels, May 1996. 
4 - Values for Naphthalene used. 
5 -A screening level of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Faciliies (USEPA 1994). 
6 - Value for Hexavalent Chromium used. 

Samples inlcuded in this evalauatiin: 44SBOlOl 44880402 
44580103 44380403 
44880104 44880502 
44SBO201 44SBf.!5Og 

44580202 44580530 
44880203 44880504 
44880302 44SBO54D 
44SB0303 S44ss0010001 
44880304 S44SSOO20001 
44880401 .%4ss0030001 

S44ss0040001 



TABLE 7-13 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 44 - SOAK OUT AREA - UNFILTERED GROUNDWATER 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
CAS Chamiul tldactlon Minimum Minimum Maximum Maximum Units 

I Ca:~~n,*,l -4 I 

LOCMiOlI Average of Range of RiskBased COPC T*P MCL MCLG UTL for Gnator Sdected Rearon 

Number Fm(~myW ~kchd hulmw of Maximum POMi\n Not?- Sclwning Level Basis (4) (4) Eackgmund Than as 

Concentratbn (2) Concentration Detections (I) Detection Tap water (3) Background?(S) COPC? 

volati* Ornmlcs 

79.01-6 ~Trich!woeth.n.~ l/3 1 1 I I 1 I u@ 1 S44GwWZUWl 1 1.0 1 1 I 1.6 1 C 1 5 1 0 1 ND 1 Yes I No I BSL 1 

NA - Not Available. 

ND. Not Date&d. 
BSL - Saklw scresning Level. 

NUT - Essential Nukient (Region III mnsidan ~clum. mapnssium. potassium, and so&urn as essential nutrients). 

EKG - Below Background. 

ASL - Above Screening Level. 

NTK _ NO .!%mning Cdtmia Avail&b. 

COPC - CheticPlr Of Potential -. 

MCL - Maximum Contaminant Level. 
MCLG - Maximum Contaminant LavaI Goat. 

UTL _ 95 percant Upper Tolerance Limit. 

N - Nonurd~n. 

c - Caldn~n. 

l_ Statistic8 calwlat~ consMering * dupliib pair as one sanrple. 

2 - Duplicate samples an consideral as indvidual data points. 

3 - U.S. EPA Regbn III Risk-Based Concsnkation Table, @iI 1,1998. The values presented for noncardnogens ace one-tenth of the actual risk-hosed con~dntmtion. this helps to account for &itivs toxic effects 

4. U.S. EPA Drinking Water Rq&.tionr and Health Advisories, Octoer 1996. 

5 -Conventional statistical moth-ads (e.g., mmparison to UTL. Upper Ranks Test. Mann4’hikwylOahan. Ba~IIett’s Test for Ho,mogsnsily, Studenfs T-test and Fisher Test) 

wan tared to campam sha data to background data 8s disarsred in Section 2.5.1. 

6 - secondaly MCL. 

Sampler used in this data $01: S44GWOOlUOOl 

S44GwM12UWt 

S44GV.W3UWi 



TABLE 7-14 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 44 - SOAK OUT AREA - FILTERED GROUNDWATER 

IHDIV-NSWC INDIAN HEAD, MARYLAND 
CAS Chemkal Dstsctbtl Mlnlmum Maximum Maximu Units LOCattOll 

Numbcc Fwu=y IV 
Avenge of Range of Risk-Besed COP 

Detactad 
Tap MCL MCLG UTLfor Gmrter Selected Reason 

Datected auelmer of Maxlmum POSltiVa NOll- BSSIS 

Cottcentmtletl(2) 
(4) 

Concelltmtlon (2) 
(4) Backgmund man IS 

ConcMtmuotl DstectlOtlS (1) oetecwon Background?(S COPC7 

umkwm I 113 I 802 I I I I L, .Mn I .t_ I OCI I 

, . .--_- , 
I K 1 I 

u 
nc 30.1 124 lug 

NA - Not Avail&la. 
ND- Not Ohded. 
SSL - Selcw Saw&g Level. 
NUT-Essential Nutrient (Region Ill considers calcium. magnesium, potassium. and sodium as essential nutdents). 
SK0 - Below Sackgrcwd. 
ASL - Above Screening Level. 
NTX - No Screening Criteria Available. 
COPC -Chef&as of Potential bncem. 
MCL - Maximum Contaminant Leval. 
MCLG - Maximum Omtamlnant Leval Goal. 
UTL - 95 pwwnt upper Tolalanm LimiL 
N - Noncarcinogen. 
c - cerdnagen. 
1 - Statistics calarlated mnsidedng a duplicate pair as one sample. 
2 - Duplicate samples ara axwidemd as individual data points. 
3 - U.S. EPA Ragi~l Ill Risk-Based Comxntrati~n Table, April 1, 1998. The valuas presented for noncarcinogens are one-tenth of the actual risk-based mncw4mticq tt$s helps to wnt fw adatim toxic &f&s 
4 -U.S. EPA OrinkIng Water Regulations and HeaIm Advisories. Octobar 1996. 
5 - C~n~ntiOnal statistical methOdS (e.g.. comparison to UTL. Upper Ranks Test. 
wfs used lo ampere site data to b&ground data as discussed in Saction 2.5.1. 

Mann-W%tney/Gehan. SarUeWs Test for Homogeneity, Student’s T-test, and Fisher Test) 

6 - seoondely MCL. 
Samples used in this data set S44GVIIWlFOOl 

S44GWQZFoOl 
S44GW3FWl 



TABLE 7-15 

SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT 
SITE 44 - SOAK OUT AREA - SEDIMENT 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chcmlcrl oetectlon Mlnlmum Mlnlmum Maximum Maximum Units Locrtion Avenge of Range of Risk-Based COPC Soil UTL for Greater Selected Reason 

Number Fmlmcy (1) ctetected tauaIMcr Detected ClUllMCV of Maximum Posttlve Non- Screening Level (3) Basis Background Than 
conccntmtlon (2) concantniion (2) Conccniranon Dctactlone (1) Detections Industdal 1 Resldcntlal Backgmundl(4) C&c? 

Volatlla Omanlcs 
1 67.64-l 1 Acetone 1 1R 1 460 I I 460 I lugnCgl 44SAOl 1 460 1 20 I2OCQOOOOI 78OC’JO~Nl 13UOO 1 NO 1 No 1 BSL 1 

NA - Not Available. 
ND- Not Detected. 
BSL - Below Scraening Level. 
NUT-Essential Nutrient (Region Ill considers caldum. magtwsium. potasJium. and sodium as essential nubients). 
BKG - B9loW~gnxmd. 
ASL -Above Scroaning Level. 
NTX - No Scfeaning Criteria Available. 
UTL - 95 percent Upper Tolaranw Limit 
c0pc - Chemical of PotarM Concern. 
N - NmcahinogSrl 
C - Cardnogen 
1 - Statistica calculated considering a duplicate pair as one data point 
2 -Duplicate samples are considered es individual data points. 
3 -U.S. EPA Region Ill Risk-Based Conmnb-ation Table, April I, 1996. The values presented for noncarcinogens are one-tenth of the actual risk-based concentration, tiis helps to account for additive toxic effects. 
4 - Conventional statistical methods (e.g., compa~iso~l to UTL. Upper Ranks Test. Mann-MitiyIGehan, Barliett’s Test fw Homogeneity. Student’s T-test. and Fisher Test) 
were used to compare site data to background data as discussed In Section 2.5.1. 
Samples used in this data set are as fo&ws: 44SAOl end 44SAO2. 



TABLE 7-I 6 

CHEMICALS RETAINED AS COPCs 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Surface Surface/ Groundwater Sediment Soil Soil 
Number Soil Subsurface to to 

Soil Air (1) Groundwater (2) 
lnorganics 
7440-38-2 Arsenic X X 
7439-89-8 Iron X X 
Notes: 
X - Indicates chemical is retained as a COPC. 
(1) - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to air. 
(2) - Chemicals with maximum detected concentrations exceeding USEPA SSLs for migration from soil to groundwater. 



TABLE 7-17 

SUMMARY OF EXPOSURE SCENARIOS 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

fledium Receptor Scenario 

U-face Soil (1) Maintenance Worker Current/ Future 

Full-Time Employee Current/Future 

Adolescent Trespasser Current/ Future 

;urface/Subsurface Soil (2) Construction Worker Future 

On-site Resident Future 

. 

Exposure Route 
Incidental ingestion 
Dermal Contact 
inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 
Incidental Ingestion 
Dermal Contact 
Inhalation 

Notes: 
(1) - Surface soil is defined as soil collected from depths of 0 to 1 .O feet bgs. 
(2) - Surface/subsurface soil is defined as soil collected from depths of 0 to 17 feet. 



TABLE 7-I 8 

EXPOSURE POINT CONCENTRATIONS 
SITE 44 - SOAK OUT AREA 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical Surface Soil Surface/Subsurface Soil ’ 
Number RME CTE RME CTE 

OWW (wW OwW) OWW 
lnorganics 
7440-38-2 Arsenic 4.4 3.75 4.4 3.75 
7439-89-6 Iron 15700 12800 15700 12800 
Notes: 
RME - Reasonable maximum exposures. 
CTE - Central tendency exposures. 
Exposure point concentration is the maximum detected concentration for the RME 
scenario and the average concentration for the CTE scenario. 



TABLE 7-19 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 44 - SOAK OUT AREA 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 
Maintenance Worker, Residential Child> Adolescent 

Full Time Employee Construction Worker Full-Time Residential Adult Age1 to6 Lifetime Resident Trespasser 

NT - No toxicity factor (slope factor or RfD) is applicable for the selected COP0 for this exposure route 

Risks due to lead are evaluated separately using the IEUBK or adult toxicity modal. 

NA - Exposure route not applicable in that medium for that receptor. 

NC - No substances were selected as COPCs for this exposure route and environmental medium. 

Hazard Indices (i.e., summation of the hazard quotients) are used only for comparison purposes 

and do not reflect actual additive noncarcinogenic effects. 

Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 



TABLE 7-20 
,* 

ESTIMATED CTE CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES 
SITE 44 - SOAK OUT AREA 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

Maintenance Worker, Raridential Child, 
Exposure Route Full Time Employee Construction Worker Full-Time Reaidentfal Adult Age1 to6 IIIzEl Llfetlme Resident Trespasser 

INCREMENTAL CANCER RISK 
Groundwater 
Ingestion NA NA NA NC NC NC 
Dermal Contact NA NC NA NC NC NC 
Ambient VOC Inhalation NA NC NA NA NA NA 
Inhalation in Shower NA NA NA NC NA NC 
Subtotal NA I NC NA NC NC NC 
All Soil 

NT - No toxicity factor (slope factor or RfD) is applicable for the selected COPCs for this exposure route. 
Risks due to lead are evaluated saparately using the IEUBK or adult toxicity model. 

NA - Exposure route not applicable in that medium for that receptor. 
NC - No substances were selected as COPCs for this exposure route and environmental medium. 
Hazard Indicts (i.e.. summation of the hazard quotients) ara used only for comparison purposes 

and do not reflect actual additive noncarcinqgenic effects. 
Estimated cancer and noncanc8r risks assume a Central Tendency Exposure (CTE). 
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F%ilS\INDUWH)\7129A=f? 1 l-MAY-88 DNP SITE 44 - SS TAGS LAYOUT 

s44sso3 
Depth = 0.0 - 0.5’ 

Explosives (ug/kg) 
NITROCELLULOSE 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

S44SSOl 
Depth = 0.0 - 0.5' 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

7040 
3.3 L 
32.9 
350 K 
12.3 

4.0 
8.9 J 

12100 
21.2 L 
562 K 
173 
0.04 
4.4 
551 J 

S44SSO2 
Depth = 0.0 - 0.5’ 
Explosives tug/kg) 
NITROCELLULOSE 
Inorganics @g/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

VANADIUM 
ZINC 

MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 

21500 

8060 
4.4 L 
38.6 
1.6 L 
704 K 
16.8 
3.4 
21.2 J 

12000 
49.0 L 
956 K 
60.8 
0.06 
7.1 
673 J 
0.61 J 

I APPROXIMATE LOCATION 
/ ’ 

VANADIUM 32.7 
ZINC 116 J 

OFTHE \ I 

s44sso4 

Depth = 0.0 - 0.5’ 

Explosives tug/kg) 

NITROCELLULOSE 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
CBROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
VANADIUM 
ZINC 

20300 

5680 

4.4 L 
16.6 

249 K 
18.8 
8.8 J 
15700 
7.2 L 
1440 K 
31.5 
13.1 
681 J 
0.95 J 
25.0 
11.2 J 

LEGEND 

UD. I DATE ! DRAWN By Ml!2 

.PERRY 1 l-MAY-8 Brow! & Root Envlrmtll 

. - 
I- - 

--..-EA SURFACE SOIL POSITIVE DETLXX~N~ 
SITE 44 - SOAK OUT A .- 

ASFEED 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
DRAWINQ No. 

FIGURE 7-6 
REV. 
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