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EXECUTIVE SUMMARY 

This feasibility study (FS) 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 L.ong-Term 

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

report is to develop and evaluate potential remedial alternatives for mitigating environmental 

contamination at each of the two sites, Site 12 (Town Gut Landfill) and Site 41 (Scrap Yard). 

Environmental studies of the sites commenced in 1982. A remedial investigation (RI) report prepared in 

July 1999 (TtNUS, 1999) presented the environmental data collected from each of the sites, and 

evaluated the data to determine the human health and environmental risks resulting from on-site 

contamination. This FS develops remedial alternatives that address the risks identified in the RI report. 

Table ES-l summarizes the evaluation of the alternatives developed for each of the sites addressed in 

this FS. Alternatives were evaluated according to the nine criteria required by CERCLA. The table 

shows the evaluation according to the first seven criteria. The eighth criterion, State Acceptance, and the 

ninth criterion, Community Acceptance, will be evaluated during the document review and public 

participation process. Additional comments regarding Sites 12 and 41 are presented in the following 

paragraphs. 

SITE 12 - TOWN GUT LANDFILL 

Test pits installed during FS field investigations identified the presence of rubble and constructilon material 

in the landfill. State regulations define landfills containing such material as rubble landfills and specify a 

minimum closure cap configuration. From a human health perspective, only non-residential land use is 

anticipated at Site 12, and the risk assessments for non-residential land use scenarios indicated no 

anticipated risks. With respect to ecological risks, the landfill surface soils were the sole concern. The 

vegetative biotic barrier installed as part the alternatives would mitigate the potential for biota to burrow 

through the cap to the contaminated soils when left in place. As indicated in the table, for some 

alternatives, compliance with ARARs would be achieved with the implementation of land use controls and 

a variance from the MDE regarding landfill closure requirements. Remedial alternatives qualify for the 

variance when they protect public health, natural resources, and the environment, as well as control air, 

water and land pollution to the same extent as the state landfill closure requirements. Previous studies 

have indicated that there have been no adverse effects on the ponds adjacent to the :site due to 

contaminated groundwater under the landfill. Uncertainties regarding the implementability of an 

impermeable vertical barrier around the landfill dictate the need for field investigations prior to (engineering 

design for the engineered cap (Alternative 4) to determine subsurface conditions. All the alternatives 
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considered for Site 12 would provide for the implementation of groundwater monitoring and land use 

controls to prohibit intrusive activities and the use of groundwater for potable purposes. 

SITE 41 -SCRAP YARD 

Based on the human health risk assessments performed for Site 41, full time employees and construction 

workers are the only non-residential receptors that may experience some risk due to on-site 

contamination. Residential use of the site is not anticipated. The small quantities of soil requiring 

remediation and the severely restricted space near Site 41 limit options for remediating the 

contamination, resulting in the development of two alternatives: Alternative 1, the no action alternative, 

and Alternative 2, which provides for the removal and off-site disposal of contaminated soil. Human health 

as well as ecological considerations were considered in establishing Preliminary Remediation Goals 

(PRGs) for arsenic, cadmium, lead, Aroclor 1260, benzo(a)pyrene and dibenzo(a,h)anthracene. The 

alternative would also include the implementation of groundwater monitoring and land use controls. 
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TABLE ES-1 

SUMMARY OF REMEDIAL ALTERNATIVE EVALUATIONS 
SITE 12 -TOWN GUT LANDFILL AND SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

EVALUATION CRITERIA 

Overall Compliance Long-Term Reduction in Short-Term Implementability Estimated Cost 
ALTERNATIVE DESCRIPTION Protection of with ARARs Effectiveness and Toxicity, Effectiveness 

Human Permanence Mobility, or 
Health and Volume 

the through 
Environment Treatment 

Site 12, Alternative 1: No Action No reduction Would not Allows potential No treatment. Not applicable. Not applicable None 
The No Action alternative is included for 
the purpose of establishing a baseline 

in potential comply with risks to continue 

against which other alternatives can be risks. applicable uncontrolled. 

measured. ARARs. 

Site 12, Alternative 2: Soil Cover Would reduce Would Would reduce No treatment No impacts to the Alternative would Capital: 

Place additional soil over the landfill potential risks comply with potential risks to community. require common $938,600 

sufficient to ensure a minimum‘ 2-foot to human applicable human health and Worker exposure practices that are 

soil cover over the landfilled material; health and the ARARs. the environment. can be controlled. readily available 

vegetate the entire landfill to create a environment. 
O&M: 

Requires Requires monitoring Wetlands 
and 

biotic barrier; remove exposed debris variance from and use restrictions. 
adversely 

implementable. $24,300 

and waste from the edges of the ponds, state landfill affected during 
remove 2-foot depth of wetlands along closure construction. Net Present Worth: 

pond shore; replace disturbed wetlands. requirements. Three month $1,262,000 

Implement land use controls in the form 
implementation. 

of groundwater monitoring and land use I 
restrictions regarding residential uses 
and intrusive activities. 

Dualifies for a variance under MDE 
landfill closure regulations based on the 
alternative providing protection to public 
L7ealth, natural resources and the 
environment and controlling air water 
and land pollution to the same degree 
as the closure requirements in the 
‘egulations. 
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TABLE ES-1 

SUMMARY OF REMEDIAL ALTERNATIVE EVALUATIONS 
SITE 12 -TOWN GUT LANDFILL AND SITE 41- SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

EVALUATION CRITERIA 

Overall Compliance Long-Term Reduction in Short-Term Implementability Estimated Cost 
ALTERNATIVE DESCRIPTION Protection of with ARAFis Effectiveness and Toxicity, Effectiveness 

Human Permanence Mobility, or 
Health and Volume 

the through 
Environment Treatment 

Site 12, Alternative 3: Soil Cap Would reduce Would Would reduce No Treatment No impacts to the Alternative would Capital: 

Same as Alternative 2 except that an potential risks comply with potential risks to community. require common $1,902,400 

additional 2-foot thickness of soil would to human applicable human health and Worker exposure practices that are 

be placed over the 2-foot minimum soil health and the ARARs. the environment. can be controlled. readily available O&M: 

cover described for Alternative 2. environment. Requires Requires monitoring 
Wetlands 

and $24,300 

variance from and use restrictions. adversely 
implementable. 

state landfill affected during Present Worth: 

closure construction. $2,226,000 

requirements. Four month 
implementation. 

Site 12, Alternative 4: Engineered Cap Would reduce Would Would reduce No Treatment No impacts to the Alternative would Capital: 
$3,266,100 

Same as Alternative 3 except that an potential risks comply with potential risks to community. require common 

impermeable geomembrane is included to human applicable human health and Worker exposure practices that are O&M: 
between the two soil layers, and a health and the ARARs. the environment. can be controlled. readily available $24,300 

vertical containment wall (e.g., slurry environment. No state Requires monitoring 
Wetland 

and 

wail) is included around the perimeter of variance and use restrictions. implementable. Present Worth: 
adversely 

the landfill. Includes relocation of part $3,590,000 required. If depth to 
affected during 

of the 18-inch diameter river water 
subsurface 

construction. 
pipeline located along the north 

confining unit is 
Four month excessive, slurry 

perimeter of the landfill. implementation. wall installation 
may need to be 
reconsidered. 



TABLE ES;1 

SUMMARY OF REMEDIAL ALTERNATIVE EVALUATIONS 
SITE 12 -TOWN GUT LANDFILL AND SITE 41- SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

r 
ALTERNATIVE DESCRIPTION 

Site 12, Alternative 5: Landfill 
Removal 
Removal of all visually identifiable 

landfilled waste, then backfill to 
reestablish existing grade and 

revegetate. Includes relocation of part 
of the 18-inch diameter river water 
pipeline located along the north 
perimeter of the landfill. 

EVALUATION CR 

Overall 
Protection of 

Human 
Health and 

the 
Environment 

Would reduce 
potential risks 

to human 
health and the 
environment. 

Compliance 
with ARARs 

Would 
comply with 
applicable 
ARARs. 

No state 
variance 
required. 

i 

Long-Term Reduction in 
Effectiveness and Toxicity, 

Permanence Mobility, or 
Vdlume 
through 

Treatment - 
Would reduce No Treatment 

potential risks to 
human health and 
the environment. 

Requires monitoring 
and use restrictions. 

ITERIA 

Short-Term 
Effectiveness 

No impacts to the 
community. 

Worker exposure 
can be controlled. 

Wetlands 
adversely 
affected during 
construction. 

Six month 
implementation. 

Implementability 

Alternative would 
require common 
practices that are 
readily available 

and 
implementable. 
Some 
implementability 
concerns arise in 
connection with 
excavating 
landfilled waste 
from below the 
water table. 

Estimated Cost 

Capital: 
$4,657,600 

O&M: 
$15,300 

Present Worth: 
$4,868,000 
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TABLE ES-l 

SUMMARY OF REMEDIAL ALTERNATIVE EVALUATIONS 
SITE 12 -TOWN GUT LANDFILL AND SITE 41- SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

EVALUATION CRITERIA 

Overall Compliance Long-Term Reduction in Short-Term Implementability Estimated Cost 

ALTERNATIVE DESCRIPTION Protection of with ARARs Effectiveness and Toxicity, Effectiveness 

Human Permanence Mobility, or 

Health and Volume 

the through 

Environment Treatment 

Site 41, Alternative 1: No Action No reduction Would not Allows potential No reduction. Not applicable. Not Applicable None 

The No Action alternative is included for in potential comply with risks to continue 
the purpose of establishing a baseline risks. applicable uncontrolled. 
against which other alternatives can be ARARs. 
measured. 

. 

Site 41, Alternative 2: Soil Removal Reduces Would Would reduce Minimal No impacts to the Alternative would Capital: 

Within scrap yard: Excavate potential risks comply with potential risks to treatment community. require common $750,600 

contaminated soil for off-site disposal; to human 
(incineration) 

applicable human health and of a fraction of Worker exposure practices that are 

steam clean concrete surfaces; apply health and the ARARs. the environment. the removed can be controlled. readily available O&M: 

bituminous concrete pavement if environment. Requires monitoring soil would Two month 
and $15,000 

residual PCB concentrations exceed 10 and use restrictions. reduce toxicity 
implementation. 

implementable. 

ug/cm’. and volume. Present Worth: 
$1,076,000 

Surrounding Scrap Yard: Excavate 
contaminated soil for off-site disposal; 
backfill excavated locations. 

Implement land use controls in the form 
of groundwater monitoring and land use 
restrictions regarding residential uses 
and intrusive activities. 



1 .O INTRODUCTION 

This feasibility study (FS) report for the Indian Head Division Naval Surface Warfare Center (IHDIV- 

NSWC), Indian Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) (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. 

1.1 PURPOSE OF THE REPORT 

The purpose of this FS report is to develop and evaluate potential remedial alternatives for mitigating 

environmental contamination at two sites, Site 12 (Town Gut Landfill) and Site 41 (Scrap Yard). Site 12 

was identified in an Initial Assessment Study in May 1983. Site 41 was identified in a Preliminary 

Assessment Report in 1992. A remedial investigation (RI) report prepared in July 1999 (TtNUS, 1999a) 

evaluated environmental data collected from both of the sites and evaluated the data to determine the 

human health and environmental risks resulting from on-site contamination. This FS develops remedial 

alternatives that address the risks identified in the RI report. 

/-4, 
1.2 REPORT ORGANIZATION 

This document is organized into seven sections. The first is the Introduction, Section 1. Section 2, 

Background, summarizes the environmental investigations and reports prepared in connection with each 

site up to and including the pre-FS field investigation conducted just prior to preparing this document. 

Section 3 is a discussion of Applicable or Relevant and Appropriate Requirements (ARARs) important to 

the development and evaluation of remedial alternatives for Sites 12 and 41. The remeclial action 

objectives (RAOs) for each site are developed in Section 4. Section 5, Identification and Screening of 

Technologies, broadly discusses the remedial technologies that could be part of remedial alternatives for 

the two sites and reduces the list to the most likely technologies. Sections 6 and 7 are devoted to Sites 

12 and 41, respectively. Each of these sections develops and evaluates remedial alternatives for its 

respective site. 
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2.0 BACKGROUND 

2.1 FACILITY BACKGROUND 

2.1 .l Location 

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 2-l). Stump Neck Annex is located across Mattawoman Creek. The 

Stump Neck Annex is not contiguous with the main area, has a separate United States Environmental 

Protection Agency (EPA) identification number, and is operated by a tenant. 

2.1.2 Mission 

The primary mission of IHDIV-NSWC is as follows. 

,, P x-s. 
. Provide services in energetics for all warfare centers through engineering, fleet and operational 

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

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

components, and other related ordnance engineering standards, including chemicals, plropellants, 

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

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

weapons, explosive safety, and ordnance environmental issues. 

. Execute other responsibilities assigned by the Commander of the Activity. 

2.1.3 Meteoroloqv 

Indian Head experiences a modified, moist, humid, continental climate with warm and wet surnmers 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 at Indian Head is 58 degrees Fahrenheit (“F) [National Oceanic 

and Atmospheric Administration (NOAA), 19871. The warmest month is typically July, with an average 

temperature of 79 “F, and January is the coldest month, with an average temperature of 35 “F. The area 
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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). 

2.1.4 Physioqraphy and Topoqraphy 

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 that 

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 Activity. Generally, the land surface slopes to the 

southwest and southeast. The western side of the Activity, along the Potomac River, is characterized by 

20- to 1 00-foot bluffs, and the eastern side, along Mattawoman Creek, is more gently sloping. 

2.1.5 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 consists of 

level or moderately sloping and moderately drained, deep and dense loamy soils. Areas of cut-and-fill 

soils are also found on the Activity. Cut-and-fill lands are areas where the native soils have been 

removed and graded or filled with other material or soil. 

2.1.6 .Geoloqy 

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). Additional details on 

the geologic units are provided in Section 3 of the RI (TtNUS, 1999a). Site-specific geology is provided 

with each site discussion. 

2.1.7 Hvdroqeoloqy 

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 2-2 presents a generalized cross-sectional view of the Indian Head 

peninsula regional area. 
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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 crops out in Virginia; the Middle Sand 

crops out below the Potomac River and in Virginia; and the Upper Sand crops out beneath the Potomac 

River. 

The water-bearing zones of the Patuxent Formation consist of laterally discontinuous sand lenses. The 

Patuxent Formation crops out in Virginia, where it is recharged by surface water. 

Shallow, unconfined to semiconfined groundwater at the Indian Head peninsula occurs from near surface 

to approximately 45 feet below ground surface (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 recharge 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 Patapsco 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 Patapsco 

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-oearing 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). 

2.1.8 Surface Water 

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 wastewater consists of industrial, 

sanitary, and storm effluents or combinations thereof (Hart, 1983). 
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2.1.9 Population and Land Use 

The population of IHDIV-NSWC is approximately 3,300 [Ensafe/Allen & Hoshall (E/A&H), 19941. 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. 

2.1.10 Ecoloqy 

The information in this section was extracted from the initial Assessment Study (IAS) report (Hart, 1983), 

except where noted. 

2.1 .lO.l Flora 

Approximately 35 percent of IHDIV-NSWC is wooded. The forests consist of hardwoods, including 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, Bermuda 

grass, or finger grass. Marsh areas predominate along the shores of Mattawoman Creek. They are 

characterized by jewetweed, alger, marsh cattail, weedgrass, sedge, three square bulrush, wild rice, 

saltmarsh cordgrass, smartweek, and marsh mallow. 

2.1 .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, owls, 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. 

010005/P 2-4 CT0 0245 



2.1 .I 0.3 Aquatic Life 

The area of the Potomac River adjacent to the Activity 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 spawning area 

for blueback herring, white and yellow perch. and gizzard shad. 

2.1 .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 [Maryland Department of Natural Resources (MDNIR), 19921. 

Rare, threatened, and sensitive species and sensitive habitats on IHDIV-NSWC are discussed in site- 

specific sections of this report. 

2.1 .l 1 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 199;! (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. 

In May 1997, Brown & Root Environmental (B&R Environmental) developed a site-specific work plan that 

examined historical data and detailed the additional environmental samples and analytical methods 

needed to better define conditions at each of the sites. In October 1997, TetraTech NUS. Inc. (TtNUS) 

(formerly B&R Environmental) performed the additional field sampling described in the site-specific work 

plan. 
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A full set of historical data available to B&R Environmental is included in Appendix H of the Remedial 

Investigation Report for Sites12, 39/41, 42, and 44 (TtNUS, 1999a). 

In September 1999, TtNUS developed a Pre-Feasibility Study Field Investigation Work Plan that included 

Site 12 - Town Gut Landfill and Site 41 - Scrap Yard (TtNUS, 1999). The overall objective of the work 

plan was to assemble sufficient data regarding the horizontal extent of the areas requiring remediation to 

support the development of this feasibility study (FS). The field investigation took place in August and 

September 1999. The results of the Pre-FS field investigation are included in this FS. Appendix B 

contains the chemical analytical data resulting from the pre-FS field investigation. 

2.2 SITE 12 -TOWN GUT LANDFILL 

2.2.1 Site Description 

Site 12 comprises approximately 4 acres of undeveloped land located on the southwestern side of the 

Activity (Figure 2-3). The site is bisected by the Atkins Road Extension, which is oriented in a northwest- 

southeast direction (Figure 2-4). 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 at the discharge (southern) end of the western pond is 

governed by a weir that also inhibits influences on the pond by tidal changes in Mattawoman Creek. 

Between 1968 and June 1980, this site was used by the Activity to dispose of landscaping waste, fill 

material, and rubble. Reportedly, material from outside the Activity was also deposited at this site until 

1972. 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 

fill area is estimated to be approximately 4 acres. 

It has been estimated in a previous document that Site 12 contains 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). NEESA team interviews indicated that unauthorized dumping of trash 

may have occurred, although quantity estimates for this unauthorized trash were not available. Some of 

the unauthorized items reportedly dumped at Site 12 include paints, varnishes, and other chemical 

wastes. 
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2.2.2 Historical Environmental Data 

One leachate water sample was collected by NEESA during the IAS in 1982. It was collected from a small 

runoff point along the bank of the stream near a partially buried drum. Thirty milligrams per liter (mg/L) of 

arsenic were detected in the ieachate sample. During the 1985 Confirmation Study (CH2MH, 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), in addition to the 

1982 arsenic detection, are shown on Figure 2-5. Based on an evaluation of the analytical results, the 

Confirmation Study concluded that Site 12 had no detectable impact on the surrounding surficial 

environment (CH2M Hill, 1985). 

In 1997, an RI was performed at Site 12. The field investigation and the subsequent human health and 

environmental risk assessment are fully described in the RI report (TtNUS, 1999a). The following items 

summarize the field investigations conducted during the RI at Site 12. 

l 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. 

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

monitoring well. Environmental samples included collecting 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 target compound list (TCL) and target analyte 

list (TAL) compounds plus explosives. Additionally, the sediment samples were analyzed for acid 

volatile sulfide/simultaneously extracted metals (AVSKEM). Aqueous samples were analyzed for a 

full list of TCL and TAL compounds. Both filtered and unfiltered groundwater samples were analyzed 

for TAL metals. 

. 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, 

and gravel and interspersed with void spaces. Figure 2-6 provides two geologic cross-sections 

developed for Site 12. 

. 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 
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depth ranged from 1 foot bgs to 4 

5.01 to 5.21 feet above msl. 

Figures 2-7 through 2-10 summarize 

feet bgs. The elevation of the groundwater surface varied from 

the results of the October 1997 RI at Site 12. For additional 

information on the activities and procedures followed during the October 1997 RI at Site 12, refer to the 

RI (TtNUS, 1999a). 

2.2.3 Nature and Extent of Contamination 

The following items appeared in the RI report (TtNUS, 1999a) as a summary of the nature and extent of 

contamination at Site 12: 

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

heptachlor epoxide at concentrations ranging from 0.001 microgram per liter @g/L) to 0.006 ug/L) and 

a few metals detected at concentrations exceeding ambient water quality criteria (arsenic, iron, 

manganese, and mercury), the surface water analytical results suggest that activities at Site 12 have 

had minimal impact on Site 12 surface water quality. 

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

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

volatile organic compounds (VOCs) were detected infrequently and, in general, at low concentrations 

in all Site 12 samples regardless of matrix. 

l Several semivolatile organic compounds (SVOCs), primarily polycyclic aromatic hydrocarbons 

(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 10 to 20 times 

greater than maximum concentrations of SVOCs detected in Site 12 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 except bis(2- 

ethylhexyl) phthalate detected in sediment samples were associated with the sediment sample 

collected from location SWISDOG, located in the northern portion of Site 12. SVOCs were detected , 
infrequently and at low concentrations (ranging from 2 ug/L to 17 ug/L) in Site 12 groundwater 

samples. 

l One pesticide, 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 
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from 0.93 microgram per kilogram @g/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, one polychlorinated biphenyl 

(PCB) 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. 

l One explosive, nitrocellulose was detected in a single Site 12 surface soil sample (46,200 ug/kg). 

Nitrocellulose was also 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. 

0 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. 

2.2.4 Contaminant Fate and Transport 

As documented in the RI report (TtNUS, 1999a), SVOCs (mainly PAHs) and pesticides were detected in 

surface soil samples at the Town 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 bind 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 known if the presence of these chemicals in sediment samples is site 

related. 

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. 
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2.2.5 Baseline Risk Assessment 

A baseline risk assessment was developed for Site 12 in the 1999 RI report. The baseline risk 

assessment identifies chemicals of potential concern (COPC) and determines carcinogenic and 

non-carcinogenic risks to humans and the environment. Tables have been extracted from the RI and 

included in this FS to provide a summary of the baseline risk assessment. Tables 2-l thro:igh 2-4 

summarize the chemicals of potential concern (COPCs) in surface soil, sediments, surface water, and 

groundwater. Tables 2-5 and 2-6 present the ecological risk management for surface soil and sediments. 

For additional information on the procedures followed to develop the human health and ecological risk 

assessments, refer to the RI (TtNUS, 1999a). 

2.2.5.1 Human Health Risk Assessment 

The following items appeared in the RI report (TtNUS, 1999a) as a summary of the human health risk 

assessment for the Town Gut Landfill: 

. 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. 

. Hazard indices (HIS) 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. 

. HIS for ingestion of fish by adolescent trespassers were above the acceptable level of 1.0. Di-n- 

butylphthalate was the main contributor to the hazard index. 

. HIS for the full-time employee and construction worker exceeded 1.0 for the reasonable maximum 

exposure (RME) scenario, but the HIS for the affected 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. 

. The HIS for a hypothetical future child resident exposed to soil and groundwater and a hypothetical 

future adult resident exposed to groundwater and ingestion of fish were above the acceptable level of 

1.0. Arsenic and iron were the main contributors to the HI for soil. Arsenic, iron, and manganese 
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were the main contributors to the HI for groundwater. Di-n-butylphthalate was the main contributor to 

the hazard index for ingestion of fish. 

. Incremental lifetime cancer risks (ILCRs) for maintenance workers, full-time employees, construction 

workers, and adolescent trespassers were within or less than EPA’s target risk range of IE-04 to 

1 E-06. 

l The ILCR for a lifelong resident exposed to groundwater exceeded EPA’s target risk range of 1 E-04 

to 1 E-06. Arsenic and vinyl chloride were the main contributors to the cancer risk for the hypothetical 

lifelong adult resident. 

l 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. 

2.2.5.2 Ecological Risk Assessment Summary 

The following items appeared in the RI report as a summary of the ecological risk assessment conducted 

for Site 12: 

l 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. 

. The presence of nitrocellulose could potentially degrade the physical quality of Site 12 sedirnents. 

Potential ecological risks are present from arsenic, chromium, lead, mercury, silver, and Aroclor 1254 

in Site 12 surface soils. In addition to elevated hazard quotient (HQ) values in the screening and/or 

terrestrial foodchain modeling, the maximum concentrations of mercury and silver were elevated 

relative to background. The maximum concentrations of mercury, silver, and Aroclor ‘1254 were 

elevated relative to alternate guidelines, but were generally confined to hot spots on the landfill. 

Although arsenic, chromium, and lead had HQs from the screening and/or terrestrial foodchain 

modeling that were comparable to those for other,COPCs, the maximum concentrations of these 

three metals were only slightly elevated relative to background concentrations and alternate 

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

biomonitoring concluded that the generally low diversity and quantity of aquatic biota in the Site 12 

ponds was due to naturally poor physical-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. 

2.2.6 Remedial lnvestiqation Report Recommendations 

The 1999 RI makes several recommendations for Site 12. These recommendations are based on the 

extent of contamination at the Site and the results of the baseline risk assessment. The 

recommendations described in the RI are shown below. 

. 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 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 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 preliminary remedial goals (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. 

2.2.7 Pre-Feasibility Studv lnvestiqation , 

This section describes the pre-FS field activities that were conducted in September 1999 at Site 12. The 

field activities were conducted to fill data gaps presented in the Abbreviated Pre-Feasibility Study Field 

Investigation Work Plan (TtNUS, 199913). Field activities at Site 12 included test pit excavation and 

wetland delineation. 
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2.2.7.1 Test Pit Investigation 

A total of 13 test pits (Sl2TP001, Sl2TP003. S12TP007, Sl2TP009, St 2TP010, Sl2TP011, Sl2TP013, 

Sl2TP014, S12TPOl5, Sl2TPOl6, S12TP017, S12TP018, and Sl2TPOl9) were excavated as part of 

the pre-FS field investigation at Site 12 to better define the boundary of the landfill. The Site 12 test pit 

locations (installed and not installed), along with the proposed extent of the landfill, are shown on 

Figure 2-l 1. Table 2-7 provides a summary of the test pit excavations including type of waste 

encountered, depth, and cover thickness, The test pits were excavated using a rubber-wheelecl backhoe. 

Each test pit location was visually inspected for the presence of unexploded ordnance (UXO) prior to and 

during the excavation activities. If no landfill material was encountered in a test pit, the excavation was 

terminated at approximately 10 to 11 feet bgs and backfilled. When the team encountered landfitl 

material in a test pit, the team terminated the excavation, and backfilled the test pit with the excavated 

material prior to moving to the next location. All test pits were photographed, and the location of each test 

pit was staked in the field and surveyed by a licensed land surveyor. 

,,“, i%, 

The depths of the excavations ranged from approximately 3 to 11 feet and the lengths varied from 

approximately 15 to 28 feet. The typical length of a test pit was approximately 15 feet. However, in some 

instances, the test pit excavation was extended to better define the lateral extent of the landfill. The 

width of each test pit was approximately 3 feet. 

Landfill material was encountered at eight (Sl2TP001, S12TP003, Sl2TP007, S12TP010, Sl2TP011, 

Sl2TP013, Sl2TP014, and Sl2TPOl8) of the 13 test pits excavated. The landfill ma.terial was 

encountered just below the ground surface at Sl2TP003 and as deep as 8 feet bgs at Sl2TPOlO. 

Generally, the depth to the landfill material ranged from approximately 1 to 2 feet bgs. The cover 

consisted mostly of brown silt and sand topsoil with plant roots. The landfill material generally consisted 

of concrete, wood logs (cut), charred wood, and metal debris and, in some areas, included demolished 

steel drums and tar shingles. The following is an explanation of the test pit excavations at Site 12, in the 

order in which they were installed. Test pit logs are provided in Appendix C. 

Test Pit Sl2TPOOl 

The geophysical anomaly recorded in this area during the magnetometer survey may be related to both 

utilities and landfill material in the area. Test pit Sl2TPOOl was installed at the proposed loca.tion based 

on field observations. Abundant landfill material was found within the subsurface soils at Sl2TlPOOl. The 

,,c r-. 
water table was encountered at 3 feet (bgs). The landfill material extended below the water table, 

becoming very loose. The landfill material extended to the southern and northern ends of the test pit. The 
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test pit excavation was limited to the north by the presence of utilities along Atkins Road. The landfill 

material consisted of concrete, wood logs (cut), charred wood, and trace metal debris. 

Test Pit Sl2TP017 

Test pit Si 2TP017 was installed in the northeastern corner of Site 12. No landfill material was found. 

Therefore, S12TP018 was installed 60 feet to the southwest. 

Test Pit Sl2TP018 

Test pit S12TP018 was installed at the proposed location south of Sl2TP017. Landfill material was 

encountered and diminished at the northern end of the pit, marking the northeastern limit of the landfill. 

Therefore, test pits S12TP004 and Sl2TP005 were not installed. 

Test Pit Sl2TP003 

Test pit Sl2TP003 was installed at the proposed location, approximately 80 feet southeast of test pit 

S12TPOOl. Landfill material was encountered, marking the north-central limit of the landfill. Therefore, 

proposed test pit Sl2TP002 was not installed. Test pit S12TP006 was not installed because of the 

abundant landfill material encountered at Sl2TPOOl and Sl2TP003. The geophysical anomaly recorded 

in the area of the proposed S12TP006 is likely due to landfill material, based on the test pit findings at 

S12TPOOl and S12TP003. 

Test Pit S12TP007 

S12TP007 was installed at the proposed location in the central portion of the landfill. Abundant landfill 

material was encountered to approximately 3 feet bgs at the northeastern end of the test pit and 

approximately 8 feet bgs at the southwestern end. The landfill material was underlain by silt and sand, 

which were probably reworked natural material. The landfill material consisted of finished wood 

fragments, glass, metal, terra cotta, and concrete. S12TP067 marks the northeastern extent of the landfill 

in the central portion of Site 12. Therefore, proposed test pit S12TP008 was not installed. 

Test Pit Sl2TP009 

Test pit Sl2TP009 was installed at the proposed location along the eastern edge in the central portion of 

the landfill. No landfill material was encountered, thereby limiting the eastern extent of the landfill farther 

west. 
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Test Pit S12TPOlO 

Test pit Sl2TPOlO encountered trace amounts of landfill material beginning at approximately 8, feet bgs. 

The landfill does not extent beyond Atkins Road, east of S12TP10, as suggested by the road cut into the 

hill east of the intersection of Atkins Road Extension and Atkins Road. Aerial photographs also indicate 

that the landfill does not extend east beyond Atkins Road in this area. 

Test Pit Si 2TPOll 

Test pit S12TPOll was installed at the proposed location northwest of S12TPOlO. Abundant landfill 

material was encountered within the subsurface soil, suggesting that the landfill material extends 

southwest beneath Atkins Road Extension. Test pit S12TP012 was not installed because landf~ill material 

was encountered at test pit Sl2TPOll and well boring Sl2WPO2. 

Test Pit Si 2TP013 

Test pit S12TP013 was installed at the proposed location south of Atkins Road Extension. Abundant 

landfill material was encountered within the subsurface soil, suggesting that the landfill material extends 

northeast beneath Atkins Road Extension. 

Test Pit Sl2TP014 

S12TP014 was installed at the proposed location southeast of S12TP013 to determine the thickness of 

existing cover in the southern portion of the landfill. The topsoil is approximately 1 .O to 1.5 feet thick at 

S12TP014. 

Test Pit Sl2TP016 

Test pit S12TP016 was installed at the proposed location northwest of Sl2TPOl3. No landfill material 

was encountered, suggesting that the landfill extends no farther northwest than the south side of the 

metal pipe culvert. 

Test Pit S12TP015 

S12TP015 was installed approximately 30 feet northeast of its proposed location. The test pit was 

relocated because the southeastern boundary in the southern portion of the landfill was identi,fied in the 
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drainage ditch to the southeast. The toe of the landfill is exposed on the northern bank of the drainage 

ditch. No landfill material was encountered at S12TP015, marking the northeastern extent of the landfill 

along the drainage ditch southwest of Atkins Road Extension. However, a concrete slab was found at 

approximately 4 feet bgs on the east wall of the test pit, extending the length of the excavation. The slab 

may be a relic of the old road surface. 

Test Pit Sl2TP019 

An additional test pit was excavated approximately 75 feet northeast of S12TP007 to determine the 

northeastern extent of the landfill along the pond in the central portion of the landfill. No landfill material 

was encountered; therefore, test pits S12TP007 and S12WPOl marked the northeastern boundary of the 

landfill. 

2.2.7.2 Wetland Delineation 

Wetlands were delineated as part of the pre-FS field investigation at Site 12 during the September 1999 

field activities. The extent of wetlands are illustrated on Figure 2-l 1. This wetland delineation identifies 

areas that may require special consideration when remedial alternatives are formulated in the FS. The 

wetland delineation report is provided in Appendix A. 

2.3 SITE 41 -SCRAP YARD 

2.3.1 Site Description 

It has been reported in previous documents that, from the 1960s to 1988 electrical transformers were 

stored at the northwestern end of Site 41 (Scrap Yard) prior to off-site disposal (Figure 2-12). 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 the scrap yard and may have 

released lead to the surface soils (E/A&H, 1994). Runoff from Site 41 flows to the southwest into 

Mattawoman Creek. 

2.3.2 Historical Environmental Data 

Sampling was conducted during a Phase II site inspection (SI) to determine if sediments in Mattawoman 

Creek were contaminated from reported releases. Surficial (top 6 inches) sediment samples were 

collected from Mattawoman Creek. The samples were submitted for analysis of VOCs, SVOCs, TAL 

metals, and explosive derivatives. Figure 2-13 provides the location and analytical results that exceed 

the EPA Region III screening levels for these sediment samples. 
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Site 41 was investigated to determine if PCBs, solvents. or lead had contaminated surface soil, shallow 

groundwater, and/or creek sediments. Figure 2-14 provides the locations and analytical results of soil 

samples and contaminant concentrations exceeding the EPA Region III screening levels. Fmigure 2-15 

provides similar information for groundwater. Figure 2-16 provides the location of the soil gas samples 

collected during the SI. No volatiles were detected, with the exception of total gas chromatograph/flame 

ionization detection (GC/FID) 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 Septernber 1992 

and April 1993 (E/A&H, 1994). Trichloroethylene (TCE) was detected in water samples 41 GWOl (4 lg/L) 

and 41 GW03 (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, ialuminum, 

beryllium, iron, manganese, and nickel were reported at concentrations above the Federal Drinking Water 

Standard (E/A&H, 1994). 

In 1997, an RI was performed at Site 41. The field investigation and subsequent human health and 

environment risk assessments are fully described in the RI report (TtNUS, 1999a). The following items 

summarize the field investigations conducted during the RI at Site 41. During the RI, Sites 39 (Organics 

Plant) and 41 (Scrap Yard) were evaluated together. Therefore, the data (in text and figures) are 

presented as 39/41 data. 

. The October 1997 field activities included the collection of four groundwater samples, nine surface 

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

analysis (One groundwater sample was collected from each of three existing monitoring wells, and 

one from potable water well PW-7. One of the wells, 41MW03, was subsequently damaged and 

properly abandoned according to state regulations). Groundwater samples were submi,tted 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. , 

l 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 
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underlain by a brown sandy clay (Figures 2-l 7 and 2-l 8). 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. 

. 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. Figure 2-l 9 illustrates the potentiometric surface contours. 

Figures 2-20 through 2-24 summarize the results of the October 1997 RI at Site 39/41. For additional 

information on the activities and procedures followed during the October 1997 RI at Site 39/41, refer to 

the RI (TtNUS, 1999a). 

2.3.3 Nature and Extent. of Contamination 

The following items appeared in the RI report (TtNUS, 1999a) as a summary of the nature and extent of 

contamination at Site 39/41: 
I 

. Analytical data for Site 39/41 groundwater and surface water samples suggest that historic activities 

at Site 39/41 have had minimal impact on groundwater and surface water quality in the vicinity of Site 

39141. 

. 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 the surface soil samples. PAH 

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

was also detected in more than half the surface soil samples at concentrations ranging from 50 ug/kg 

to 4,800 ug/kg. SVOCs were detected in 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. I 

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

the Site 39 outfall at concentrations ranging from 57,500 uglkg to 85,500 ugikg. 

N-Nitrosodiphenylamine was detected in seven of 24 Site 39/41 sediment samples at concentrations 

ranging from 120 ug/kg to 3,100 pg/kg. Several PAHs were also detected in Site 39141 sediment 
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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. 

Pesticides were sporadically detected in Site 41 surface and subsurface soil sampl’es. 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. 

. Widespread PCB contamination is evident in the surface soils at Site 41, with detected concentrations 

of Aroclor 1260 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 39/41 sediment samples. 

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

288 uglkg. Nitrocellulose was also detected in 12 of 14 Site 39/41 sediment samples at 

concentrations ranging from 9,900 ug/kg to 1,580,OOO uglkg. 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 conc:entrations 

ranging from 178 ug/kg to 1880 ug/kg. Analyses for explosives were not performed for any of the 

Site 39/41 subsurface soil samples. 

l Several metals (arsenic, cadmium, lead, mercury, and silver) were detected at sampling locations at 

concentrations exceeding’ basewide background concentrations. Lead and arsenic vvere each 

detected in all 10 Site 39141 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 from 0.56 mgikg 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. 

. Maximum concentrations of most metals detected sin 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 39/41 sediment samples include concentrations of mercury rainging from 

r ,?--, 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 
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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 outfall. 

2.3.4 Contaminant Fate and Transport 

As documented in the RI report (TtNUS, 1999), 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 that exceeded 

basewide background samples. Concentrations of inorganics in surface soil samples were generally 

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. 

lnorganics were also detected in sediment samples collected adjacent to the Organics Plant. It is not 

known if the presence of inorganics in sediment samples is site related. 

2.3.5 Baseline Risk Assessment 

A baseline risk assessment was developed for Site 41 in the 1999 RI report. The baseline risk 

assessment identifies COPCs and develops carcinogenic and non-carcinogenic risks to humans and the 

environment. Tables have been extracted from the RI and included in this FS to provide a summary of 

the baseline risk assessment. Tables 2-8 through 2-l 1 summarize the COPCs in surface soil, subsurface 

soil, sediments, and groundwater. Table 2-12 presents the ecological risk management for surface soil. 

For additional information on the procedures followed to develop the human health and ecological risk 

assessments, refer to the RI (TtNUS, 1999a). 

2.3.5.1 Human Health Risk Assessment Summary 

The following items appeared in the RI report as a summary of the human health risk assessment for the 

Organics Plant/Scrap Yard: , 

l 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, 
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exposures were not evaluated for current/future maintenance workers, current/future full-time 

employees, and hypothetical future residents. 

l 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 users exposed to 

sediment. 

l HIS 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 .O, indicating 

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

established in the exposure assessment. 

. HIS for the full-time employee, the construction worker, hypothetical future child resident, and 

hypothetical future adult resident at the Scrap Yard exceed 1.0. Arsenic and iron were the main 

contributors to the HI for soil for all the receptors. Arsenic was the main contributor to the HI for 

groundwater for the hypothetical future child and adult resident receptors. 

. ILCRs for maintenance workers, adolescent trespassers, construction workers, and adult recreation 

users were within or less than EPA’s target risk range of 1 E-04 to 1 E-06. 

. ILCRs for the full-time employee and lifelong resident exceed 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 

l The maximum detected concentration of lead in soil exceeded the EPA Office of Solid \Naste and 

Emergency Response (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 IModel 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 was used to evaluate exposures to lead in soil Iby 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. 
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2.3.5.2 Ecological Risk Assessment Summary 

The following items appeared in the RI report (TtNUS, 1999a) as a summary of the ecological risk 

assessment conducted for Sites 39 and 41: 

. 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. 

. 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. 

2.3.6 Remedial lnvestiqation Report Recommendations 

The 1999 RI report makes several recommendations for Site 41. These recommendations are based on 

the extent of contamination at the site and the results of the baseline risk assessment. The 

recommendations presented in the RI report are shown below: 

. 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’s 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 several inorganics and Aroclor 1260 in site surface soils. 

2.3.7 Pre-Feasibility Study Investigation Results 

This section describes the pre-FS field activities that were conducted in September 1999 at Site 41. The 

field activities were conducted to fill data gaps presented in the Abbreviated Pre-Feasibility Study Field 

Investigation Work Plan (TtNUS, 1999b). 
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At Site 41, 40 surface soil samples were collected from a depth of 0 to 6 inches (using stainless-steel 

trowels) and 30 subsurface soil samples were collected from a depth of 12 to 18 inches (using stainless- 

steel trowels and stainless-steel hand augers). These deeper soil samples were considered to be deep 

surface soil samples collected for the purpose of defining the vertical extent of surface soil contamination. 

A total of 70 environmental and seven duplicate samples were collected. Eleven sampling locations were 

in concrete areas covered with SOIL 1 inch to 2 feet thick: S41SSOO2, S41 SSOO5, S41 SSOO8, S41 SS012, 

S41 SS016, 541 SSO20, S41 SSO21, S41 SSO25, S41SSO26, S41 SSO31, and S41SSO32. The soil 

samples were collected from the surface soil cover in these areas. At S41SSO12, the soil covering the 

concrete was approximately 2 feet thick; therefore, the second, deeper sample was collected. All soil 

samples were submitted to the laboratory for arsenic, cadmium, lead, and PCB analyses. Table 2-13 

provides a summary of the sample depths and analyses. The environmental and quality 

assurance/quality control (QA/QC) samples collected were submitted to a fixed-base laboratory for 

chemical analysis. Figure 2-25 illustrates the locations of the 70 environmental samples. Figures 2-26 

and 2-27 illustrate the locations of all analytes detected during the pre-FS investigation. All the analytical 

results can be found in Appendix B. 
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TABLE 2-1 

CHEMICALS RETAINED AS COPCS”’ 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical 
Number 

Volatile Organics 
79-01-6 Trichloroethene 
75-01-4 Vinyl Chloride 
156-59-2 cis-1,2-dichloroethene 

Surface Groundwater Surface Sediment Soil Soil Ingestion 
Soil Water 

$2, Grounfdowater’3’ 
of 

Fish 

X 
X 
X 

Notes: 
X - Indicates chemical is retained as a COPC. 
1 - Source: TtNUS, 1999a 
2 - Chemicals with maximum detected concentrations exceeding EPA SSLs for migration from soil to air. 
3 - Chemicals with maximum detected concentrations exceeding EPA SSLs for migration from soil to groundwater. 



TABLE 2-2 

EXPOSURE POINT CONCENTRATIONS(‘) 
SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

CAS Chemical 
Number 

Volatile Organics 
79-01-6 Trichloroethene 
75-01-4 Vinyl Chloride 
156-59-2 cis-1,2-dichloroethene 

Surface Soil Groundwater 
RME CTE RME CTE 

(mglkg) (mglkg) (ug/L) (ug/L) 

NA NA 12 2.42 
NA NA 317 53.3 
NA NA 306 51.4 

Surface Water 
RME CTE 

(ug/L) (ug/L) 

NA NA 
NA NA 
NA NA 

Sediment 
RME CTE 

(mglkg) (mglkg) 

NA NA 
NA NA 
NA NA 

Fish (2) 
RME CTE 

(mglkg) (mglkg) 

NA NA 
NA NA 
NA NA 

PesticideslPCBs 
60-57-l IDieldrin 
1024-57-3 IHeptachlor Epoxide 

NA NA 0.005 1 0.0098 1 NA NA NA NA NA NA 

I NA NA 0.003 1 0.0049 1 0.006 1 0.003 1 NA I NA 1 0.00066 1 0.00033 

Notes: 
RME - Reasonable maximum exposures. 
CTE - Central tendency exposures. 
NA - Not applicable 

---- :- ..-^I IL- ^..^_^^^ ^A..^* -,*^ *:,,- Lr,hr\ PTC C,-.dnlrin Exposure point concentration is the maximum detecied concentration for ihe RiviE scalki~~u aflu LIIG dvv~ayr; LV~~~,GII~I~<~VII IUI 818~ v I L C)VIOIUIIY. 
1 Source: TtNUS, 1999a 
2 Fish tissue concentration is estimated from the surface water concentration and chemical bioconcentration factor. 



TABLE 2-3 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES”) 
SITE 12 - TOWN GUT LANDFILL 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

Maintenance Worker. / Residential Child, / Adolescent 
Exposure Route Full Time Employee Construction Worker Full-Time / Residential Adult Ageito6 j Lifetime Resident Trespasser 

INCREMENTAL CANCER RISK 
IGroundwater 

7E-03 1 9.69E-03 1 NA Ingestion 

Dermai Conlact 

Amblent VOC Inhalation 

lnhalatlon in Shower 

Subtotal 

NA NA I NA 6.12E-03 3.5; 

NA 1 7@E-06 NA 1.27E-04 1 .OBE-04 2.34E-04 NA 

NA 9.60E-08 / NA NA NA NA NA 

NA NA NA 1.32E-03 NA 1.32E-03 NA 

NA 1 79E-06 NA 7.57E-03 3.66E-03 1.12E-02 NA 

Fish 
Ingestion NA NA I NA NA NA 1 3.75E-05 / 2.55E-05 

Total of All Media / 9.45E-05 5.84E-06 l.l3E-05 1 7.61E-03 j 3.73E-03 1 l.l3E-02 / 2.96G05 

HAZARD INDEX 
Groundwater 1 
IngestIon NA 
n”*....4 P,.n,-r, I hl A I 7 “cllllal VuIaLac~ 

Ambient VOC inhalation 

Inhalation in Shower 

Subtotal 

NA NA 1.71Ec01 3.99E+Ol NA NA 

, ., . -.53E-02 NA 9.42502 2.07E-01 NA NA 

NA NT NA NA NA NA NA 

NA NA NA NT NA NA NA 

NA 2.53E-02 NA 1.72E+Ol 4.01 E+Ol NA NA 

Fish 
IngestIon 

Total of All Media 
NA NA NA 1 3.10E+OO I NA NA / 5.00E+OO 

l.l3E+OO I 2.09E+OO 1.35E-01 1 2.09E+Ol ; 4.32E+Ol 1 NA / 5.12E+OO 

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 usmg the IEUBK or adult toxicity model. 

NA -- Exposure route not applicable in that medium for that receptor. 

Hazard IndIces (~.e., summation of the hazard quotients) are used only for comparison purposes 
and do not reflect actual addttwe noncarclnogenic effects. 

Estimated cancer and noncancer risks assume a Reasonable Maximum Exposure (RME). 
, Source (TINUS. 1999a) 
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TABLE 2-4 

ESTIMATED CTE CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES”’ 
SITE 12 -TOWN GUT LANDFILL 

IHDIV - NSWC, INDIAN HEAD, MARYLAND 

1 Maintenance Worker, 1 / Residential Child, ) 1 Adolescent 1 
Exposure Route / Full Time Employee Construction Worker1 

INCREMENTAL CANCER RISK 
Full-Time Residential Adult / Ageito6 1 Lifetime Resident Trespas& 

Groundwater 
lnqestlon 

Dermal Contact 

Ambient VOC Inhalation 

lnhalatlon I” Shower 

Subtotal 

NA NA NA 1.63E-04 1.55E-04 

NA 3 OOE-07 NA 3.89E-06 3.53E-06 

NA 1 60E-08 NA NA NA 

NA NA NA 2.37E-05 NA 

NA 3 16E-07 NA 1.91 E-04 1.59E-04 

l.ZZE-06 8.01 E-08 I 8.34E-08 1 6.23E-08 i 1.66E-07 

2.43E-07 8.20E-09 1.66E-08 j 1.44E-08 / 6.71E-09 

1.46E-06 8 83E-08 1 .OOE-07 1 7.67E-08 [ 1.73E-07 

Sediment 
lncldental Ingestion 

Dermal Contact 

Subtotal 

Surface Soil 
Incidental Ingestion 

Dermal Contact 
Fugitive Dust Inhalation 

Ambient VOC Inhalation 

Subtotal 

Surface Water 
Ingestion 

Dermal Contact 

Subtotal 

Fish 
lnqestion I 

Total of All Media ( 2.22E-06 1 .Ol E-06 1.52E-07 1 1.92E-04 1 1.62E-04 j 

HAZARD INDEX 

5.38E-07 5 17E-07 3.69E-08 8.05E-07 2.15E-06 

2.22E-07 5 47E-08 1.52E-08 3.86E-07 1.79E-07 

5.90E-10 3.11 E-08 4.04E-11 1.76E-09 1.41 E-09 

NT NT NT NT NT 

7.61 E-07 6.02E-07 5.21 E-08 l.l9E-06 2.33E-06 

1 NA NA NA 1 2.03E-08 1 2.70E-08 1 

NA NA NA 1 2.86509 / 1.33E-09 / 

I NA NA NA 1 2.31E-08 1 2.84E-08 / 

Groundwater 
lnqestfon 

Dermal Contact 
Ambient VOC Inhalation 

lnhalatlon I” Shower 

Subtotal 

NA NA ,9E+Ol I NA -1 I NA 4.48E+OO 1.4 

NA l.l5E-02 NA 2.38E-02 4.37E-02 NA 

NA NT NA NA NA NA 

NA NA NA NT NA NA 

NA 1 15E-02 NA 4SOE+OO 1.50E+Ol NA 

4.69502 1 54E-02 3.21 E-03 1.71E.03 1 1.60E-02 NA 

3.76E-02 6 38E-03 2.59E-03 1.61 E-03 1 2.61E-03 NA 

8.47E-02 2.18E-02 5.80E.03 3.32E-03 1 1.86E-02 NA 

Sediment 
lncldental lnqestion 

Dermal Contact 

Subtotal 

Surface Soil 
lrwdental lnqestlon 

Dermal Contact 

FugWe Dust lnhalatlon 

Amblent VOC lnhalatlon 

Subtotal 

Surface Water 
IngestIon 

Dermal Contact 

Subtotal 

Fish 
Ingestion NA NA NA 1 5.00E-01 1 NA 

Total of All Media 1 1.62E-01 7.12E-01 l.llE-02 1 5.09E+OO 1 1.56E+Ol 1 

5.81 E-02 2.79E-01 3.98E-03 6.21 E-02 5.80E-01 NA 

1.74E-02 2.15E-02 l.l9E-03 2.17E-02 3.53E-02 NA 

1 43E-03 3.78E-01 9.80E-05 3.06E-03 8.56E-03 NA 

NT NT NT NT NT NA 

7.70E-02 6 78E-01 5.27E-03 8 68E-02 6.23E-01 NA 

NA NA NA 8.57E-04 4.00E.03 NA 

I NA NA NA 3.47E.04 5.64E-04 NA 

NA NA NA 1.20E-03 4.56E-03 NA 

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 applwable 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 noncarclnogenx effects 

Estimated cancer and noncancer risks assume a Central Tendency Exposure (CTE). 
1 Source: TfNUS. 1999a 



TABLE 2-5 

ECOLOGICAL RISK MANAGEMENT”’ 
SURFACE SOIL 

SITE 12 -TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Frequency 
Range of 
Detection Mean of Mean of Background Eastern 1 

PCOC - Preliminary Contaminant of Concern 
NA - None Available 
1 - Source: TtNUS, 1999a 



TABLE 2-6 

ECOLOGICAL RISK MANAGEMENT”’ 
SEDIMENT 

SITE 12 -TOWN GUT LANDFILL 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Frequency 
of 

Range of 
Detection 
(mq/kqI 

Mean of Mean of Background Baickground 
Positive All 1 Mean of Positive Arithmatic 

in 1 Max 1 Detections1 SamDIes / Detections 1 Mean 1 PCOC Detection M. 
Acenaphthene 216 0.1 2.6 1.35 0.635 NA 

Anthracene 216 0.38 4.3 2.34 0.965 NA 

Rnnm(a\anthracene 616 0.072 14 2.606 2.606 NA 

WV, ‘L”\U,y, I”, IY I -, I _._. - 12 7.2461667 2.246167 tiA 

Benzo(b~flllnrRnthene 616 I 0.14 I 19 I Y.VY”YY”U V.IVIIII ., . ,..- _._..._.-..- 
Benzo(g,.,,.,,Y,r,-.,- h I~n~n,bn~ I / Slti -.- I nma I 76 I 1.711’ -.--. ‘.- I ‘-. i 1.47275 1 NA iNA 
Benzo(k~fllloranthene 416 I 0.057 I 5.8 ( 1.6n??75 i 1 IWdl7i NA im 
Chrysen, I” I CIccr 

i -I- -.. 

Fl~mrnnthene I 616 I 0. An75 I NA t 

V.2VC.d , ,..““. ., . . . 

‘23333 i 2.622333 1 NA iNA ,P I tv6 1 0 084 -1-t L,“L----- 
15 22 -7iTF-i ,__._..... -..- 

Indeno(l,2,3-cd)pyrene I 516 1 0.084 6.9 I.- .-. 
Phenanthrene 616 ( 0.073 17 3,nswi t 

xc----l 
. ..a ., ..“. ., . . . 

5467 1 1.335583 1 NA iNA 
NA t ---G--l 

““Y.2 , -.“--” .I . 

4.5 I 4.5 I NA iNA Pyrene 616 0.11 24 
Nitrocellulose 416 26.7 471 139 ncwi1 

Chromium 616 12.9 35.6 20.-_ 
Lead 616 28.1 131 53.5417 
Mercurv 66 n cl9 13 0.33 

INickel 

9AG7 i NA t NA 
.” ..,. w ” ,.“. .’ . ., . 

23917 20.89167 11.6 8.7 
53.54167 23.1 12 

I -I- I -.-- .- -.-- 0.33 0.07 0.07 
616 7.4 1 97.2 1 33.13 33.13 9.2 NA 

PCOC - Preliminary Contaminant of Concern 
NA - None Available 
1 - Source: TtNUS, 1999a 



TABLE 2-7 

TEST PIT SUMMARY 
SITE 12 - TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

COMMENTS TEST PIT 

S12TPOl 

312TP02 

Vood (some charred), Concrete, Metal debris 
I 3 

X 

Nood (some charred), Concrete, Metal debris 
I 8 0.5 S12TP03 

S12TP04 

S12TP05 

S12TP06 

S12TP07 Nood fragments, Glass, Conduit, Plastic, Aluminum gutters 10 

S12TP08 

S12TP09 

8 S12TPlO 12 

Wood (charred), Metal, Plastic 5 

Wood (charred), Tar Shingles, Terra Cot?a, Metal debris. 
Concrete fragments 

4 

Wood (charred), Metal 3 

10 

S12TPll 

S12TP12 

S12TP13 

S12TP14 

S12TP15 

S12TP18 

S12TP19 

8 

flood fragments, Plastic, Wire, Bottles 



TABLE 2-8 

CAS Chemical 

Number 
Volatile Organics 

179-01-6 ITrichloroethene 

CHEMICALS RETAINED AS COPCS”’ 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Surface Surface/ Groundwater Surface Sediment Soil Soil ingestion 
Soil(l) Subsurface Water to to of 

Soil(S) Air (3) Groundwater (4) Fish 

I I I X I I I I I I 

PesticideslPCBs 
111096-82-5 / Aroclor-I 260 

lnorganics 
7429-90-5 Aluminum 
7440-36-o Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-g Cadmium 
7440-47-3 Chromium (total) 
7440-48-4 Cobalt 
57-12-5 Cyanide 
7439-09-6 Iron 
7439-92-l Lead 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-22-4 Silver 

I X I X I I I I X I 1 

X 
X X 
X X X X X 

X 

X X X 

X X X X 

X 

X X X X 

X X X 

X X 
X X X 

X 

Notes: 
X - Indicates chemical is retained as a COPC. 
4 , Source. Tthll IC !s99a 

8 IIY”“, 

2 - Surface and subsurface samples were collected only at Site 41, the Scrap Yard 
3 - Chemicals with maximum detected concentrations exceeding EPA SSLs for migration from soil to air. 
4 - Chemicals with maximum detected concentrations exceeding EPA SSLs for migration from soil to groundwater. 





TABLE 2-10 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES”’ 
SITE 41. SCRAP YARD 

IHDIV - NSWC. INDIAN HEAD, MARYLAND 

I I tuiult I I 1 Maintenance Worker. 1 1 Residential Child, 1 1 Adolescent 1 

Exposure Route Recreational User Full Time Employee Construction Worker Full-Time 1 Residential Adult1 Age1 to6 Lifetime Resident) Trespasser 

INCREMENTAL CANCER RISK 
Groundwater 

I / I NA I NA 5.33E.04 311E-04 

2.38E-06 NA 1.94E-06 7.67E-07 
NA NA 

Z.OOE-06 
’ 3.12E-04 1 NA I NA I 2 39E-08 I NA / 5 37E-04 I 

NA NA 5 07E-05 I NA , 4 04E-04 / 9 42E-04 

NA NA 2.83E-05 NA 1 8.96E-04 j 3 65E-04 

NA NA 1 87E-06 I NA 1 4.75E-07 j 3.32E-07 
hIA 8”” 1 hid ,“,. hlT ,., ! NA I NT I NT 

NA NA I 8 OQE-05 I NA , 1.30E-03 , ’ 1.31E-03 

2 NA j 2.35E-07 \ 5.48E-07 / j 2.93E-07 1 NA / 8 SOE-08 

Dermal Contact [ 5.26E-07 ) NA I 5.80E-08 I NA , J3”c-v, , i.*Jc-ul / 

Subtotal 1 S.lQE-07 I NA 1.46E-07 I NA 1 5.85E-07 1 6.90E-07 / 

Surface Soil 
Incidental Ingestion NA 2.lOE-04 NA 2.52E-05 NA NA 

Dermal Conlact NA 4 34E-04 NA 5.21 E-05 NA NA 

FugWe Dust lnhalatlon NA 2 69E-07 NA 3.22E-08 NA NA 

Amhanf VOC lnhalatl0” NA NT NA NT NA NA 
.,. .- ,.r “> L,” 7 7-c nc hlb hlA 

_. _ 
Subtotal I NA , o.wc-“’ , 3Yc-l / I. I SC-“-l I ,“,. I I.., .I _. r-- -” 

Totalof All Media / 6.19E-07 ( 6.448-04 1 8.11 E-05 I 7.73E-05 1 ,&E-O3 [ 1.62b03 / 3.46E..03 / 2.44B05 

HAZARD INDEX 
Groundwater 
Ingestion I NA I NA I NA I NA / 3,75E+OO ( 

Dermal Contact NA NA 6 17E-03 NA / 3,4,E-02 1 :.:f;:i 1 ;;=+ 

Ambient VOC Inhalation / NA I NA I NT I NA I NA I NA I NH 
- 

I NA NA NA NA NT NA NA 

NA I NA I 6.17E-03 I NA 1 3.76E+00 / S.SiE+OO I NA / NA 
,““a,a,io” I” b”OWH 

Subtotal 

NA / 

I 
All Soil 
lnadental lnqestlo” 
Dermal Contact 
Fugitive Dust lnhalat!on 
Ambient VOC Inhalation 
Subtotal 

NA NA 5 34EtOO NA 1.77E+OO 1.85E+Ol NA NA 

NA NA 2 47E+OO NA 3.27E+OO 5.32E+OO NP. NA 

NA NA 6 22E+OO NA 6.60E.02 1.85E-01 NP. NA 

NA NA NT NA NT NT NP, NA 

NA NA 1.40EeOl NA 5 lOE+OO 2.20EcOl NP. NA 

NT .- NO ,ox,c,,y facto, (slope factor or RID) IS appllcabte lor the selected COP& for this WXS”re rOW.?. 
R&S due to lead are evaluated separately wng the IEUBK or adult toxicity model. 

NA - Exposure route not applicable I” that medium for that receptor. 
Hazard lnd,ces j,.e.. summa,,on 01 the hazard quotients) are used only ior Companso” purposes 

and do no, rellect actual addltwe “o”carc,nogeniC eflects. 
EStimated cancer and noncancer risks assww? a Reasonable Maxmwm Exposure (RME) 
1 Source: TINUS. 199% 



TABLE Z-11 

ESTIMATED CTE CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES”’ 
SITE 41- SCRAP YARD 

IHDIV - NSWC. INDIAN HEAD. MARYLAND 

I I Adult I I / Maintenance Worker, / 1 Residential Child, / [ Adolescent 1 

Exposure Route Recreational User / Full Time Employee i Constructton Worker 

INCREMENTAL CANCER RISK 

Full-Time Residential Adult1 Age 1 to 6 1 Liletime Resident 1 Trespasser 

NT -- NO tox,c,ty iactor (slope factor or RID) IS aDplG?.ble for the selected COPCs lor t”,s exposure roule. 
Risks due to lead are evaluated separately using the IEUBK Or adult tox~c!ty model. 

NA -- Exposure nxte not applicable in that medum for that receptor 
Hazard indices (~.e.. summation 01 Ihe hazard quotients) are used only lor COm~a~lSon puWXeS 

and do not reflect actua, addWe “o”caro”oge”ic effeClS. 
Est,mated cancer and noncancer r,sk~ assume a Central Tendency Exposure (GTE) 
1 Source TfNUS. 199% 



TABLE 2-12 

ECOLOGICAL RISK MANAGEMENT - SURFACE SOlti” 

COPC COPC 
Aroclor-1: Aroclor-1260 
1,2,4-trichlorobenzene 1,2,4-trichlorobenzene 
1 Antimony 
Arsenic 
Cadmium 

Lead 
Mercury 
Selenium 

SITE 41- SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Range of 
Frequency Detection Mean of Mean of Background Eastern 

of (mg/kg) Positive All Ave of U.S. Maryland 
1 Detection Detection 1 Min Min 1 Max Max 1 Detections Detections Samples Positive Detects 1 Samples 1 Positive Detects 1 Soils Soils 1 Soils Soils 

9/l 0 0.33 180 25.541111 22.9888 NA NA NA 
6/10 6/10 I 0.05 0.05 1 4.80 4.80 1 0.898 0.898 1 0.628 0.628 1 NA NA NA NA 1 NA NA 
5/l 0 0.9 10.6 3.25 2.382 W NA NA 
10110 I 21.8 216 108.085 1 108.085 1 2.18 <o. 1-73 1.1-7.1 

I 9/10 0.56 45.6 1 10.7044 1 9.689 1 0.23 NA <O.Ol-5.6 
5.15 <l-700 5-70 

475.66 20.00 <I O-300 1 O-50 
GO 0.15 3.9 0.773 0.773 0.04 0.01-3.4 0.04-0.14 
7/l 0 0.6 3.3 1.675 1.6605 0.54 <O.l-3.9 co.1 -0.5 

NA - Not available 
NC - Not calculated 
ND - Not detected 
COPC - Contaminant of Potential Concern 
1 - Source: TtNUS, 1999a 
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’ TABLE 2-13 

,/’ in, 

PRE-FEASIBILITY STUDY 
ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY 

SITE 41 -SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PAGE 2 OF 3 

Location 

Sample 
Depth 

Sample Designation (inches s 
E 

a- m “. 1 E 
below E 

!!? 

s41ssoo17 S41SSO170106 12-18 l l l l l 
! 

s41ssoo18 ) 541 SSO180006 Oe6 l eeee 

s41ssoo18 S41SSO180106 12-18 l l l l l 

s41ssoo19 S41SSO190006 o-6 l eeee 

s41ssoo19 S41SSO190106 12-18 l l l l l 

541550u20 s41 

s41ssoo21 S41SSO210006 

s41ssoo22 S4' 

s41ssoo22 S41SSO220106 

S41SSOO23 54' 

S41SSOO23 S41SSO230106 

S41SSOO24 S4' 

S41SSOO24 S4' 

s41ssoo25 

S41SSOO26 s4 

s41sso 
I 

S41SSOO27 1 s4 
I I I I I I I I I 

S41SSOO27 1 S41SSO270106 I 12-18 lelelelelel I I I I I 
l 

5 
s41ssoo31 S41SSO310006 o-6 l eeee 

S41SSOO32 S41SSO320006 o-6 ieeee 

s41ssoo33 S41SSO330006 o-6 l eeee 

s41ssoo33 S41SSO330106 12-18 l l l l l 

s41ssoo34 S41SSO340006 Om6 l eeee 
I I I I I I I I I I I I I 

s41ssoo34 S41SSO340106 12-18 l l l l l 



Location 

541 ssoo35 

s41 ssoo35 

S41 SSO036 

S41 SSO036 

s41ssoo37 

s41 ssoo37 

541 SSOO38 

S41 SSO038 

541 ssoo39 

541 ssoo39 

s41 ssoo40 

s41 ssoo40 

TABLE 2-13 

PRE-FEASIBILITY STUDY 
ENVIRONMENTAL SAMPLING AND ANALYSIS SUMMARY 

SITE 41- SCRAP YARD 
IHDIV-NSWC, INDIAN HEAD, MARY LAND 

PAGE 3 OF 3 

Sample Designation 

541 SSO350006 

S41 SSO350106 

541 SSO360006 

S41 SSO360106 

s41 SS037000E 

S41 SSO370106 

S41 SSO380006 

S41 SSO380106 

S41 SSO390006 

541 SSO390106 

S41 SSO400006 

S41SSO400106 

Sample 
Depth 

(inches 
below 

ground 
surface) 

0- 6 

12- 18 

0- 6 

12 - 18 

0- 6 

12- 18 

0- 6 

12 - 18 

0- 6 

12 - 18 

0- 6 

12-18 

1 Explosives including nitrocellulose, nitroguanidine, and nitroglycerine 
2 Duplicates were submitted to the lab blind for the same analysis listed for the environmental sample except 

at S42SD0140006 the duplicate was submitted only for BNAs 
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SITE 

5 
6 
7 
8 
9 
10 

13 
14 
15 
16 
17 
18 

X-Ray Building 731 

Building 1349, Hype Spill 

Building 682, HMX Spill 

Building 766, Mercury Deposits 

Patterson Avenue, Oil Spill 

Single-base Propellant Grains Spill 

Caffee Road Landfill 

Town Gut Laldfw 

Paint Solvents Disposal Ground 

Waste Acid Disposal Pit 

h,/jprCUry Dep&ts in &!a”k=!e CI-,.-:..^ Lab , ,Y”l ,,,cT 
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Hog Island 

19 Catch Basins at Chip Collection Houses 
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21 Bronson Road Landfill 

22 NG Slums Burning Site 

23 Hydraulic Oil Spill Discharges From Extrusion Plant 

24 Abandoned Drain Lines 

25 Hypa Discharge X-Ray Building No. 2 

26 Thermal Destructor 2 

27 Thermal Destructor 1 

28 Original Burning Ground 
90 T, I.,, 
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43 
44 
45 
46 
47 

Stump Neck Annex (SEE FIGURE 3-2) 

Organic Plant Outfall 

Palladium Catalyst in Sediments 

saop yard 
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Toluene Disposal Site 

Soak Out Area 

Abandoned Drums 

Cadmium Sandblast Grit 

Mercuric Nitrate Disposal Area 
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53 

54 
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56 
57 

Chemical Disposal Area 
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Building 101 
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TCE Building 292 Area 
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:B SITE 12- HISTORIC SAMPLING LAYOUT 
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I 

NESSA, 1983 

“’ 
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1 

LANDFILL 

-1 
LEAD 37.200 UGIKG / 

- 
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MERCURY 0.3 UGIL 
ZINC 80 UGIL 

LEGEND 

A Surface Water (Leachate) Sample 
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s12sso3 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BENZO(A)PYRF,NE 70 J 
BENZO(B)FLUORANTHENE 120 J 
CHRYSENE 64 J 
FLUORANTHENE 86 J 
PYRENE 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 
CHROMIUM 21.7 J 
COBALT 7.7 
COPPER 13.4 
CYANIDE 0.34 L 
IRON 22800 
LEAD 21.7 J 
MAGNESIUM 1540 J 
MANGANESE 577 J 
MERCURY 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)ANTHRACENE 320 J 
BENZO(A)PYRENE 340 J 
BENZO(B)FLUORANTHENE 440 J 
BENZO(G,H,I)PERYLENE 190 J 
BENZO(K)FLUORANTHENE 170 J 
CHRYSENE 310 J 
DIBENZO(A,H)ANTHRACENE 91 J 
FLUORANTHENE 480 J 
INDEN0(1,2,3-CD)PYRENE 210 J 
PHENANTHRENE 270 J 
PYRENE 650 J 
Pesticides/PCBs (ug/kg) 
4,4'-DDD 5.3 J 
4,4'-DDE 6 J 
4,4'-DDT 5.9 J 
ALPHA-CHLORDANE 1.9 J 
GAMMA-CHLORDANE 0.94 J 
HEPTACHLOR EPOXIDE 0.91 J 
Inorganics (mg/kg) 
ALUMINUM 11000 J 
ARSENIC 7.4 
BARIUM 60.5 
BERYLLIUM 0.28 
CADMIUM 0.58 
CALCIUM 3230 
CHROMIm 17.3 J 
COBALT 7.9 
COPPER 17.3 
IRON 22400 
LEAD 44.1 J 
MAGNESIUM 1120 J 
MANGANESE 271 J 
MERCURY 0.1 
NICKEL 13.1 J 
POTASSIUM 1000 J 
SELENIUM 1.1 K 
SILVER 1.5 
VANADIUM 33.3 

GEOPHYSICAL SURVEY GRID OUTLINE / 

S12SSO5 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHFACENE 140 J 
BENZO(A)PYRENE 150 J 
BENZO(B)FLUORANTHENE 340 J 
BENZO(G,H,I)PERYLENE 120 J 
BIS(2-ETHYLHEXYL)PHTHALATE 130 J 
CHRYSENE 170 J 
FLUORANTHENE 240 J 
INDEN0(1,2,3-CDJPYRENE 130 J 
PHENANTHRENE 110 J 
PYRENE 220 J 
Pesticides/PCBs (ug/kg) 
4,4'-DDE 21 J 
4,4'-DDT 7.6 J 
ALPHA-CHLORDANE 36 J 
AROCLOR-1254 230 J 
GAMMA-CHLORDANE 23 J 
HEPTACHLOR EPOXIDE 4.4 J 
Explosives (ug/kg) 
NITROCELLULOSE 46200 
Inorganics (mg/kg) 
ALUMINUM 13700 J 
ARSENIC 14.4 
BARIUM 174 
BERYLLIUM 0.56 
CADMIUM 1.8 
CALCIUM 3220 
CHROMIUM 34.6 J 
COBALT 13.0 
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 
SILVBR 125 
VANADIUM 53.1 
ZINC 261 

EXPOSED REFUSE 
(CONCRETE, METAL 

(CONCRETE, METAL) 

FLUORANTHENE 66 J 

Inorganics (mg/kg) 

MAGNESIUM 
MANGANESE 

POTASSIUM 

0.93 J 
1.3 J 
2 J 

13500 J 
5.5 
42.1 
1150 K 
18.2 J 
3.8 
13.1 
22100 
17.3 J 
760 J 
239 J 
0.1 
7.2 J 
728 J 
0.8 

Sl2SSOl 
Depth = 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
ACENAPHTHENE 92 J 
ANTHRACENE 230 J 
BENZO(A)ANTHRACENE 1200 J 
BENZO(A)PYRENE 1100 J 
BENZO(B)FLUORANTHENE 1500 J 
BENZO(G,H,I) PERYLENE 740 J 
BENZO(K)FLUORANTHENE 700 J 
BIS(2-ETHYLHEXYL)PHTHALATE 57 J 
CARBAZOLE 150 J 
CHRYSENE 1100 J 
DIBENZO(A,H)ANTHRACENE 210 J 
DIBENZOFURAN 70 J 
FLUORANTHENE 1700 J 
FLUORENE 130 J 
INDEN0(1,2,3-CD)PYRBNE 730 J 
PHENANTHRENE 1300 J 
PYRENE 2200 J 
Pesticides/PCBs (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 

2 q’ li?’ 63 ;” 
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S12WPO3 
Semivolatile Organic5 (ug/L) 
N-NITROSODIPHENYLAMINE 17 
Inorganics (mg/L) 
XRSENIC 3.3 
BARIUM 249 
,ALCIUM 69500 
,OPPER 10.8 
IRON 83700 
LEAD 2.9 I 
UGNESIUM 14700 
!,fANGANESE 722 
POTASSIUM 6290 
SODIUM 44900 
ZINC 189 
Filtered Inorganics (mg/L) 
kRSENIC 3.8 
BARIUM 595 
EALCIUM 69200 
IRON 78200 
MAGNESIUM 14800 
MANGANESE 708 
POTASSIUM 6270 
SODIUM 55300 
ZINC 250 

- 

K 

3 

K 

K 

S12WPO4 
Inorganics (mg/L) 
ARSENIC 30 
BARIUM 248 
CALCIUM 17600 
CHROMIUM 2.4 1 
COPPER 11 K 
IRON 81700 
LEAD 1.6 1 
MAGNESIUM 27200 
MANGANESE 2190 
POTASSIUM 5720 
SODIUM 40300 
VANADIUM 2.8 
Filtered Inorganics (mg/L) 
ARSENIC 31.3 
BARIUM 606 
CALCIUM 180001 
CHROMIUM 2.5 
IRON 81700 
MAGNESIUM 28100 
MANGANESE 2210 
POTASSIUM 6070 
SODIUM 54900 
VANADIUM 2.6 
ZINC 153 

S12WPO5 
Volatile Organics (ug/L) 
CHLOROETHANE 1 
Semivolatile Organics fug/L) 
ACENAPHTHENE 4 J 
FLUORENE 2 J 
Pesticides/PCBs (ug/L) 
ALPHA-CHLORDANE 0.004 J 
DIELDRIN 0.005 J 
GAMMA-CHLORDANE 0.002 J 
Inorganics (mg/L) 
ALUMINUM 726 
ARSENIC 32.6 K 
BARIUM 244 J 
CALCIUM 118000 
IRON 65300 
MAGNESIUM 23400 
MANGANESE 1300 J 
POTASSIUM 10700 
SODIUM 54200 
Filtered Inorganics (mg/L) 
ARSENIC 34.2 K 
BARIUM 346 J 
CALCIUM 116000 
IRON 63500 
MAGNESIUM 23100 
MANGANESE 1280 J 
POTASSIUM 10600 
SODIUM 58000 
ZINC 37 K 

SlZWPO5 (DUP) 
Volatile Organics (ug/L) 
CHLOROETHANE 1 
Semivolatile Organics (ug/L) 
ACENAPHTHENE 4 J 
BIS(2-ETHYLHEXYL)PHTHALATE 2 J 
FLUORENE 2 J 
Pesticides/PCBs (ug/L) 
ALPHA-CHLORDANE 0.003 J 
DIELDRIN 0.003 J 
Inorganics (mg/L) 
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/L) 
ARSENIC 34.2 K 
BARIUM 487 J 
CALCIUM 124000 
IRON 67800 
MAGNESIUM 24600 
MANGANESE 1370 J 
POTASSIUM 10900 
SODIUM 62000 
ZINC 81.8 J 

GEOPHYSICAL SURVEY GRID OUTLINE 

S12WPO6 
Semivolatile Organics (ug/L) 
4-METHYLPHENOL 2 J 
Pesticides/PCBs (ug/L) 
HEPTACHLOR EPOXIDE 0.003 J 
Inorganics (mg/L) 
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 (mg/L) 
ARSENIC 24.6 K 
BARIUM 535 J 
CALCIUM 184000 
IRON 56900 
MAGNESIm 31000 
MANGANESE 4240 J 
NICKEL 15.4 
POTASSIUM 13800 
SODIUM 40300 
ZINC 95.1 

I 

SlZWPO2 
Semivolatile Organics (ug/L) 
ACENAPHTHENE 1J 
Inorganics (mg/L) 
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/L) 
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 lug/L) 
ACENAPHTHENE 1J 
Inorganics (mg/L) 
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 
NICKEL 11.2 K 
POTASSIUM 5140 K 
SODIUM 79900 
VANADIUM 10.8 
ZINC 1100 
Filtered Inorganics (mg/L) 
BARIUM 94.6 
CALCIUM 41800 
IRON 22700 
MAGNESIUM 10400 
MANGANESE 604 
POTASSIUM 4760 K 
SODIUM 78800 
ZINC 685 

I 
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N 
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S12WPOl 
Volatile Organics (ug/L) 
CIS-1,2-DICHLOROETHENE 306 
TRANS-1,2-DICHLOROETHENE 2 
TRICHLOROETHENE 12 
VINYL CHLORIDE 317 
Semivolatile Organics (ug/L) 
NAPHTHALENE 2 J 
Inorganics (mg/L) 
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/L) 
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 

LEGEND 
@ Monitoring Well (tnslalled via direct push) 

A Sediment/Surface Water Sample 

@ Surface Soil Sample 

Q Geophysical Survey Sample Location 

w Geophysical Survey Grid Area Perimeter 

, \ , Suspected Area of Landfill 

A/ Areas of Exposed Refuse 
(Concrete and Metal) 

,/xv/. Underground Piping 

/V Paving 

/v Groundlevel Contours (FT MSL) 

--) Estimated Groundwater Flow 
DIrection 

Estimated Pond 

XaY)4 Sampled Location Designation 
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N 
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S12SD/SW03 
Pesticides/PCBs tug/L) 
HEPTACHLOR EPOXIDE 
Inorganics (mg/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
CALCIUM 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

S12SD/SW04 
Pesticides/PCBs tug/L) 
HEPTACHLOR EPOXIDE 
Inorganics (mg/L) 
ALUMINUM 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
ZINC 

S12SD/SW05 
Pesticides/PCBs (ug/L) 
HEPTACHLOR EPOXIDE 
Inorganics (mg/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
ZINC 

0.003 J 

99.5 K 
2.8 J 
3.4 J 
47.1 L 
14500 
492 L 
1.5 K 
8090 K 
137 
2.1 K 
4260 
2 L 
56900 
2.3 L 
4.8 K 

0.002 J 

22 K 
20.2 L 
5950 K 
179 J 
3340 K 
62.6 
1.3 K 
1950 
24300 
2.7 K 

0.001 J 

59.8 K 
3.5 J 
43.5 L 
12300 
365 L 
6820 K 
134 
1.7 K 
3770 
50100 
3.4 K 

S12SD/SWOb 
Volatile Organics (ug/L) 
ACETONE IL 
Semivolatile Organics (ug/L) 
DI-N-BUTYL PHTHALATE 22 
Pesticides/PCBs lug/L) 
ENDOSULFAN II 0.005 J 
HEPTACHLOR EPOXIDE 0.006 J 
Inorganics (mg/L) 
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 

Sl2SD/SWO6 (DUP) 
Pesticides/PCBs (ug/L) 
ENDOSULFAN II 0.003 J 
HEPTACHLOR EPOXIDE 0.005 J 
Inorganics (mg/L) 
ALUMINUM 178 K 
ARSENIC 6 J 
BARIUM 55 L 
CALCIUM 15700 
COPPER 5.9 
IRON 854 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 

GEOPHYSICAL SURVEY GRID OUTLINE 

EXPOSED REFUSE 
(CONCRETE, METAL) 

S12SD/SWOl 
Pesticides/PCBs (ug/ 
HEPTACHLOR EPOXIDE 
Inorganics (mg/L) 
ALUMINUM 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 

‘L) 
0.002 J 

63.8 K 
36.6 L 
12100 
375 L 
6840 K 
69.3 
1.9 K 
3690 
42900 

S12SD/SW02 
Pesticides/PCBs (ug/L) 
HEPTACHLOR EPOXIDE 0.004 J 
Inorganics (mg/L) 
ALUMINUM 51.7 K 
BARIUM 34.2 L 
CALCIUM 9650 K 
IRON 489 L 
LEAD 1.7 L 
MAGNESIUM 5480 K 
MANGANESE 104 
NICKEL 1.6 K 
POTASSIUM 2990 
SODIUM 33900 
ZINC 4 K 

@J Monitoring Well (installed via direct push) 

A Sediment/Surface Water Sample 

@ Surface Soil Sample 

@ Geophysical Survey Sample Location 

A/ Geophysical Survey Grid Area Perimeter 

I\ / Suspected Area of Landfill 

fv 
Areas of Exposed Refuse 
(Concrete and Metal) 

,/xv/’ Underground Piping 

A/ Paving 

/v Groundlevel Contours (FT MSL) 

--) Estimated Groundwater Flow 
Direction 

Estimated Pond 

1.~~504 Sampled Location Designation 

I - 100 0 100 200 Feet 

DEPARTMENT OF THE NAW CHESAPEAKE DIVISION NAYAL FACILITIES ENGINEERING COMMAND 

WASHINGTON, D.C. 

IHDIV-NSWC INDIAN HEAD INDIAN HEAD, MD 

SURFACE WATER POSITIVE DETECTIONS 

SITE 12 - TOWN GUT LANDFILL 

Tetra Tech NUS, Inc. 

SEAL AREA 



- 

TOTAL ORGANIC CARBON 10600 

S12SD/SW04 
Volatile Organics (ug/kg) 
2-BUTANONE 33 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHRACENE 120 J 
BENZO(A)PYRENE 130 J 
BENZO(B)FLUORANTHENE 190 J 
BENZO(G,H,I)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 (uq/kq) 

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/Simultaneously 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 (mg/kg) 
NITROCELLULOSE 26.7 
PH 6 
TOTAL ORGANIC CARBON 11900 

S12SD/SWO4 (DUP) 
Volatile Organics (ug/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)FLUOP.ANTHENE 2000 J 
BENZO(G,H,I)PERYLENE 760 J 
BENZO(K)FLUORANTHENE 490 J 
CARBAZOLE 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)PYRENE 700 J 
PHENANTHRENE 1600 J 
PYRENE 3200 J 
Pesticides/PCBs (ug/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 
ZOBALT 7.8 
ZOPPER 23.5 
IRON 18300 
LEAD 58.3 J 
!lAGNESIUM 7480 J 
!4ANGANESE 149 J 
ilERCURY 0.12 
WICKEL 87.5 J 
FOTASSIUM 400 J 
TANADIUM 30.8 
ZINC 69.9 
kVS/Simultaneously Extracted Metals (mg/kg) 
LCID VOLATILE SULFIDE 0.84 
:ADMIUM(SEM) 0.34 J 
:OPPER(SEM) 22.3 
LEAD(SBM) 52.2 
ZINC(SEM) 29.1 
%iscellaneous Parameters (mg/kg) 
PH 6.22 
POTAL ORGANIC CARBON 18000 

sl2sD/swo3 
Semivolatile Organics (ug/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-CDJPYRENE 120 J 

73 J 
230 J 

1 
5.3 J 

PHENANTHRENE 
PYRENE 
Pesticides/PCBs tug/kg 
4,4'-DDE 
ARocLoR-1260 
DIELDRIN 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 
ZINC 

100 J 
2.4 J 

7640 J 
7.1 
41.4 
0.2 
0.56 
1160 K 
12.9 J 
4.7 
10.5 
14200 
28.1 J 
663 J 
88.7 J 
0.09 
13.2 J 
428 J 
0.23 
148 
76.4 

AVS/Simultaneously Extracted Metals (mg/kg) 
CADMIUM(SEM) 0.63 J 
COPPER(SEM) 7.3 
LEAD(SEM) 31.1 
ZINC(SEM) 10.5 
Miscellaneous Parameters (mg/kg) 
PH 6.37 

S12SQ/SWO6 
Volatile Organics tug/kg) 
2-BUTANONE 35 
Semivolatile Organics (ug/kg) 
ACENAPHTHENE 2600 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 
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 
AVS/Simultaneously Extracted Metals (mg/kg) 
ACID 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 

S12SD/SW05 
Volatile Organics (ug/kg) 
2-BUTANONE 15 J 
Semivolatile Organics (ug/kg) 
BENZO(A)ANTHRACENE 94 J 
BENZO(A)PYRENE 120 J 
BENZO(B)FLUORANTHENE 330 J 
BENZO(G,H,I)PERYLENE 64 J 
BIS(2-ETHYLHEXYL)PHTHALATE 110 J 
CHRYSENE 210 J 
FLUORANTHENE 310 J 
INDEN0(1,2,3-CD)PYRENE 84 J 
PHENANTHRENE 110 J 
PYRENE 250 J 
Pesticides/PCBs (ug/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 0.82 
COPPER(SEM) 78.5 
LEAD(SFM) 38.6 
NICKEL(SEM) 2.5 
ZINC(SEM) 23.9 
Miscellaneous Parameters (mg/kg) 
PH 6.72 

XOPHYSlCAL SURVEY GRID OUTLINE 

/ 

S12SD/SWO2 
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 
INDEN0(1,2,3-CD)PYRENE 230 J 
PHENANTHRENE 240 J 
PYRENE 700 J 
Pesticides/PCBs (ug/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/Simultaneously Extracted Metals (mg/kg) 
ACID VOLATILE SULFIDE 1.73 
CADMIUM(SEM) 0.71 J 

COPPER(SEM) 
LEAD(SEM) 
NICKEL(SEM) 
ZINC(SEM) 

ii.6 
22.1 
5.5 
60.1 

Miscellaneous Parameters (mg/kg) 
NITROCELLULOSE 27.5 
PH 6.36 
TOTAL ORGANIC CARBON 20600 

LEGEND 
8 Monltorlng Well (installed vla direct push) 
A Sediment/Surf&e Water Sample 
@ surface soil sample 

Q Geophyekal Survey Sample Location 

N Geophyelcel Survey Grid Area Perimeter 

, \/ Suspected Arsa d LendtIll 

m Areas of Expoeed Refuse 
(concrete and Metal) 

,/xVt’ Underground Piping 

N Pavlng 

A/ Groundlevel Contours (FT MSL) 

+ Eetlmated Groundweter Flow 
Dlrectlon .?Z x?..:; 

:,i!“i’~;~ E&lmam pond :. ..(, 
swssx Sampled Location Deelgnetion 

100 0 loo 200 Feet 

SlZSD/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 
CADMIUMfSEM) 2.9 J 
COPPER(SEM) 19.7 
LEAD(SEM) 28.8 
NICKEL(SEM) 19.9 
ZINC {SEM) 31.? 
Miscellaneous Parameters (mg/kg) 
NITROCELLULOSE 471 
PH 6.45 
TOTAL ORGANIC CARBON 19700 

TOTAL ORGANIC CARBON 3670 

PXiiSUNDfANHD\7129.APR JCB l/B/o0 SITE 12 - SDTAGS LAYOUT 
I I 

DEFARTMPrr OF THE NAW CHESAPEAKE D,“,S,ON NAVAL FAJXITIES ENGINEERING COMMANI: 

WASNINGTON, DC. 

IHDIV-NSWC INDIAN HEAD INDIAN HEAD, MD 

SEDIMENT POSITIVE DETECTIONS 

SITE 12 - TOWN GUT LANDFILL 

@I Tetra Tech NUS. Inc. OQA 403 
F-puulw, 

881 AWDWSEN ORM 
Fn-rmFA 1wxJ 04 404 

DES. J.MlHAUK CHK. 
SUEMIllED By: 

- E.I.C. nw DFm 405 

M FOR CCh&IAND NAMAC 

REWEWEO BY RCfCC SYMBOL DESCRIPTION 

REVISIONS 

DATE APPROVEC 



.EGEND 
8 Existing Monitoring Well 

n Landfill Material Found 

q No Landfill Material Found 

@ Not Installed 

0 Wetland Marker Number Indicating 
Location of Stake 

“‘*, .*’ .’ . Wetland Perimeter 

,f\..i Underground Piping 

B ~~level Contours (FT IMSL) 

Estimated Pond 

SIZTPOO Test Pit Location Designation 

m Proposed Cap Area 

I I I I 
IHDIV-NSWC, INDIAN HEAD, MARYLAND - 

I,.., c -. 



r- 

(41 OPO!&f3 

h 

LEGEND 
(Q Monitoring Well 

n Sediment Sample 

A SedimenffSutface Water Sample 
@ Surface Soil Sample 

0 Historical Subsurface Soil Sample 
q Historical Sediment Sample 

A Historical Surface Water Sample 

@ Historical Monitoring Well/Subsurface Soil 

150 0 150 Feet 
I 

CONTRACT NO. OWNER No. 

\ 
BY CHKD APPD REFERENCES DRAWN BY DATE 

J. RELLONE 1/7mO 0 
‘R; Tetra Tech NUS, Inc. 

7129 

zzBY &$& 

DATE 

SITE CONDITIONS MAP z72 z!7??& 
COST/SCHEDAREA SITE 39141 - ORGANICS PLANT/SCRAP YARD APPROVED BY DATE 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

ASK~-ED ~ 
DRAWING No. RN. 

FIGURE 2-12 0 

- 



N-NITROSODIPHENYLAMINE 

MATTAWOMAN CREEK 

4lDPB7 AUG-92 

N-NITROSODIPHENYLAMINE 

41DPB8 AUG-92 41DP0B AUG-92 

41DP09 AUG-92 

8 MONITORING WELL 

-$ BORING LOCATION 

l SURFACE SOIL/SEDIMENT SAMPLE 

NJRCE: (BM ENVIRONMENTAL, 1997~) / 0r 
SCALE IN FEET 

). DATE REVISIONS BY CHKD APPD REFERENCES DRAW BY DATE 

Ii JP 12/l 3/9E @I Tetra Tech NUS, Inc. CONTRACT NO. OW3-f NO. 
7129 0245 

CM~pYD~ APPROVED BY 

c522 

DATE 

COST/SCHED-AREA 
HISTORICAL SEDIMENT SAMPLES AT SITE 41 z/9fie 

SITE 39/41 - ORGANICS PLANT/SCRAP YARD APPROVED BY DATE 

I 1 I 
SCALE 

IDIV-NSWC, INDIAN HEAD, MAfWAND 

I AS NOTED 
DRAWING NO. 

- “.rn.. .- TA.“,.. . . ..Wl en ^ .,,.a*- 
FIGURE 2-13 ““s” 

I--- - ra” ” - 



ACENAPHlHYLENE 

PHENANTHRENE 
FLUORAN’IHENE 
BENZO(A)ANlHRACENE 

41 SB0105 AUG-92 

MATTAWOMAN CREEK 

@ MONITORING WELL 

-$ BORING LOCATION 

l SURFACE SOIL/SED!MENT SAMPLE 

HISTORICAL SOIL SAMPLES 
- ORGANICS PLANT/SCRAP YARD 

FORM CADD Ml TtNUSJH.LXiN - REV 0 - l/20/98 



iCAD: 7129ct28.dwq 

41 SW01 04/l e/93 

fmULUINUM 3740J ug/L 
NIC 7.28 us/L 

154 ug/L 
716J ug/L 
1150 us/L 
8.18 us/L 

2.8 ug/L 
16700 up/L 

----? 
WOODED Q 

Rlnc--W ’ 
r BLDG 

1552 -‘_ 

41 GWl D0408 09/92 

1160J ug/L 
3.lJ ug/L 

IRON 4480J ug/L 

ZINC 283 ug/L 
COPPER 9.8J ug/‘L 
TRICHLOROETHENE 4-J WA 
DIELDRIN 0.029JP us/L 

41 GW010408 09/92 

‘.- LIGHT 
CtAlrlnAran 1260J ug/L 

2.85 ug/L 
121J us/L 

IRON 4390J t&L 
SILVER T.’ 
ZINC 

5J us/L 
264 ug/L 

TRICHLOROElHENE 4J USA 

Y SITE 40 

VERHEAD PIPES 

a 
41 DP05 

MATTAWOMAN CREEK 

-------y J t,,,,, 41DP07qlDP08f 

\ 

__\_j 

w 

STORAGE 
YARD\ &, 

J\ \ 

41 GW020408 09/92 
I 

ALUMINUM 262005 ug/L 0 
BERYLLIUM 12.6 ug/L 41 DP1O 
ARSENIC 
ZINC 
SILMR 
LEAD 
IRON 
COPPER 

22.2J ug/L 
261 ug/L 

41GW02 04/93 I 

5.5J ug/L ALUMINUM 2190 ug/L 
20.6 ug/L ZINC 1440 us/L 

81000J ug.A ARSENIC 4.S~ “2 I 

135 ug/L IRON 12600h -ii;/; 1 

I r41DP09 , 

41DP03 J 

ZjOURCE: (B&R ENVIRONMENTAL 1997c) 
\ 

NO. DATE REVISIONS 
b 

BY CHKD APPD 
I 

RmRENCES DRAWN BY DATE 

HJP 12/13/99 Tetra Tech NUS, Inc. 

8 MONITORING WELL 

+ BORING LOCATION 

l SURFACE SOIL/SEDlMENT CAMPI F . -I ,I.,. LL 

CHECi&ED zJL 

COST/SCHW-AREA HISTORICAL GROUNDWATER SAMPLES 
SITE 39/41 - ORGANICS PLANT/SCRAP YARD 

SCALE IHDIV-NSWC, INDIAN HEAD, MARYLAND 

- AS NOTED 
Fllw CADD NOa TtMJSJH.DGN - REV 0 - l/20/98 

SCALE IN FEET 

CONTRACT NO. 

7129 
OWNER NO. 

0245 
APPROMD BY 

f&z 

APPROVED BY DATE 

DRAWING NO. 
FIGURE 2-15 “; 

- 
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141MW011 
4 STORAGE 412 

A. (41~~08 1 141 ss05J 
I 

I 1 I 

14lMW0;JI 

I 
ii R 

5 I 

I.2 
I 

v, 

2 

~ ::-. ~58~~~~~~~4~-~~ 

WITH CLAYEY SAND AND GRAVEL LENSES. 

14 

Y 18.56 I, 17 17 
-; ( CLAY 

w 
41 

-10 - 
18.06 .\ W 

TD 
\ --10 

18.06 -118.48 
Td 

18.48 

TD 

NOTES: 
‘1 LU;FND = 

1.) GROUND SURFACE ELEVATIONS 
AT THE SOIL BORING (SB) LOCATIONS r WELL OR SOIL BORING 
ARE ESTIMATED IDENTIFICATION 

1 4lMw01~ 

2.) fR;iN;iATER LEVELS MEASURED 
GROUND SURFACE ELEVATION 12.69 

- - 

3.) ELEVATIONS IN FEET ABOVE MEAN 
GROUNDWATER ELEVATION - 

SEA LEVEL - UTHOLOGIC CONTACT (DASHED HMERE INFERRED) 

0 50 100 
TOP OF MONITORED INTERVAL (FEET bgs) 8.56 

HORIZONTAL SCALE IN FEET 

0 10 20 
I 

BOTTOM OF MONITORED INTERVAL (FEET bg 
VERTICAL SCALE IN FEET 

TOTiL DEPTH (FEET bgs) ln 
10.56 

NO. DATE RMSIONS BY CHKD APPD REFERENCES DRAWN BY DATE 

.H JP 2/23/98 @I Tetra Tech NUS, Inc. CONTRACT NO. 

I 

OWNER NO. 

7129 0245 
cm&(EyY zLl&~Al APPROVED BY 

CROSS SECTION A-A’ Glz Z~i$60 
COST/SCHED-AREA SnE 39/41 - ORGANICS PLANT/SCRAP YARD APPROMD BY DATE 

I I I 
SCALE 

IHDIV-NSWC. INDIAN HEAD, MARYLAND 

AS NOTED 
DRAWING NO. 

FIGURE 2-l 7 
--.. - -- ..- - - -..--. --. . . .--.-- 
FlRll CADIJ w TtwsJtl.DGN - luiv 0 - l/20/¶ 



41 MW03 

B B’ 

20 -7 -20 = 
> 
w 1 
Q 

d STORAGE 412 L z 

ii 2 

5 10 - 
w 

-10 = 

Q Y 

ii 
0 

d ’ --. 2 

5 
SANDY CLAY -;, 

/y 
W .’ 5 
r: 

-. 
‘,> CLAYEY SAND 

Y 0- 
~~~~~~~~~----------’ 

-. INTERLAYERED WITH 
8.06 

pEGEND 

? 

SAND AND 
‘,P . CLAYEY SAND AND -0 w 

GRAVEL 
C-- 

/’ 
GRAVEY LENSES. ii WELL OR SOIL 

BORING IDENTlFlCATlON 
41MW03 

6 

‘-. 
7 ___----- _-..-- 

,--------------- 8.57 

F- ___----- __----- GROUND SURFACE ELEVATION 

3 

__------ 

GREEN-GRAY 
4f GROUNDWATER ELEVATION 

2 
CLAY --- 

w -10- _ 18.06 --10 
TD=18.06 LITHOLOGIC CONTACT 

(DASHED HERE INFERRED) 

lYQE& 
I .) GROUND SURFACE ELEVATIONS TOP OF MONITORED 8.06 

AT THE SOIL BORING (SE) LOCATIONS 0 20 40 
ARE ESTIMATED 

TD=27 

-20 - 
2.) GROUN;%‘;$=??EMLS MEASURED HORIZONTAL SCALE IN FEET 

0 10 20 --20 w 

INTERVAL (FEET bgs) 

3.) ELEVATIONS IN FEET ABOVE MEAN 
SEA LEVEL 

VERTICAL SCALE IN FEET 

BOTTOM OF MONITORED 
INTERVAL (FEET bgs) ,8.06 

TD=18.06 TOTAL DEPTH (FEET bgs) 

IRAW BY DATE 

H JP 2/24/98 

~FCz2 By z yg 
Y/y-L 

COST/SCHED-AREA 

I I I 
SCALE 

AS NOTED 

0 R l&a Tech NUS, Inc. 

CROSS SECTION B-B’ 
SITE 39/41 - ORGANICS PLANT/SRAP YARD 

IHDIV-NSWC. INDIAN HEAD, MARYLAND 

CONTRACT NO. 
7129 

APPROVED BY 

s WR 

APPROVED BY 

Lfa 
DRAWING NO. 

OWNER NO. 
0245 
DATE 

-t/l1 /gfj 4, , 

FORM CADD NO. TtNUS-AH.DWG - REV 0 - l/22/98 
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S41SSO8 
Depth - 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
1,2,4-TRICHLOROBENZENNE 4800 J 
2-METWLNAPHTHALENE 47 J 

1 BF.NZO(A)ANTHRACENE 
BENZo(A,PYRENE 
BENZO(B,FXUoRANTHENE 

64 J 
43 J 
110 3 

BENZo(G;H,I)PERYLF,NE 53 J 
BISIP-ETHYLHEXYLIPHTHALATE 1200 J 
CBRYSENE 210 J 
DI-N-BUTYL PHTHRLATE 
FLUORPNTHENE 
INDENOl1,2.3-CD,PYRENE 

55 J 
97 J 
50 J 

PYRENE 
Pesticides/PCBs (ug/kg, 
AROCLOR-1260 
Explosivea lug/kg, 
NITROCELLULOSE 

140 J 

180000 J 

29100 
1norgenics (rag/kg, 
ALUMINUM 3740 J 
ANTIMONY 0.94 L 
ARSENIC 21.8 L 
BARIUM 62.6 L 
CADMIUN 10.7 J 
cmc1w4 1030 K 
cHRoM1m 45.1 J 
COBALT 3.4 J 
COPPER 72.7 L 
IRON 53000 
LEAD 187 

421 K 
MANGANESE 238 L 
MERCURY 0.29 
POTASSIUM 404 
SILVER 1.8 J 
VANADIUM 19.2 L 
ZINC 282 L 

s41ssoe IUUP, 
Depth - 0.0 - 0.5' 
Semivolatile Organic3 (ug/kgj 
1,2.4-TRICHLOROBENZENE 2900 J 
P-METHYLNAPHTHALENE 68 J 
BENZOlA,ANTWACZNE 81 J 
BENZO(A)PYRENE 67 J 
BENZO(B)FLUOF'.WTHENE 130 J 
BF.NZO(G,H,I)PERYLENE 71 J 
BISIZ-ETHYLHFXYL,PHTHALATE 430 3 
CHRYSF.NE 170 J 
DI-N-BUTYL PHTHRLATE 65 J 
FLUORRNTHENE 110 J 
INDENO(l,Z,+CDIPYRENE 66 J 
PHENRNTHRENE 190 J 
PYYRENE 160 J 
Pesticides/PCBs (ug/kg) 
ARWLOR-1260 130000 J 
Inorganics @g/kg, 
ALUMINUN 4370 J 
ANTIMONY 2.0 L 
ARSENIC 26.7 L 
BAR104 57.7 L 
BERYLLIW 0.52 L 
c"wMIuN 13.4 J 
CALCIUM 1380 K 
CHRONIUM 26.5 J 
COBALT 6.6 J 
COPPER 76.7 L 
IRON 32500 
LEAD 265 
NAGNESIVM 521 K 
MANGANESE 136 I. 
MERCURY 0.29 
POTASSIUH 437 
SELENIUN 1.1 J 
SILVER 1.6 J 
VANADIUN 22.0 L 
ZINC 278 L 

541.5505 
Depth - 0.0 - 0.5' 
Semivolatile Organica (ug/kg) 
1,2,4-TRICHLOROBENZENE 50 L 
2-NETHYLNAPHTHALENE 690 L 
ACENAPHTHENE 560 L 
ACENAPHTSYLENE 47 L 
ANTHFCACENE 370 L 
BENZO(A)ANTHRACENE 2.800 L 
BENZO(A)PYRENE 2000 L 
BENZO(BI~UOPANTHENE 2900 L 
BENZO(G,H,I)PERYLENE 1500 L 
BENZO(KJFLUORANTHENE 2100 L 
BISfP-EWYLHEKYLIPHTHALATE 110 L 
CWBAZOLE 130 L 
CHRYSENE 2900 L 
DIBENZO(A,H)ANTHRACENE 850 L 
DIBENZOWRAN 570 L 
FLIJOPANTHENE 2900 I 
FLUORENE 310 L 
INDENOIl,2,3-CU,PYRENE 1600 L 
NAPHTHWENE 980 L 
PHENANTHRENE la00 L 
PYRENE 6700 L 
PesticideslPCBs lug/kg) 
AROCLOR-1260 13000 J 
Inorganics (mg/kg, 
ALUNIWN 5790 J 
ANTIMONY 10.6 L 
ARSENIC 13e L 
BARIUM 00.0 L 
CADMtuN 8.0 J 
CALCIUM 2770 
CHROMIUM 26.7 J 
COBALT 5.9 .l 
COPPER 105 L 
IRON 46300 
LEAD 3540 
MAGNESIUM 545 K 
NANGANESE 204 L 
NERC"RY 0.78 
POTASSIUM 623 
SELFNIUM 2.2 L 
VANADIUN 30.1 L 

Se&volatile Organics tug/kg) 
1,2,4-TRTCHLOROBENZENE ZEO J 
2-METHYLNAPHTHPLENE 96 J 
BENZO(AIANTHRIICENE 110 J 
BENZOlA)PYRENE an J 
BENZOlB,FLUORRNTHF.NE 230 J 

4lt4N01/415803 
Dapth - 0.0 - 2.0' 
Volatile Organics lug/kg1 
CARBoN DISULFIDE 3 J 
TOL- 9 J 
Sermivolatile Organics fug/kg) 
2-METHYLNAPHTHRLENE 42 J 
ACENAPHTHYLZNE 100 J 
ANTHRACENE 160 J 
BENZO(A)ANTHRXENE 710 
BENZo(AlPYRENE 230 J 
BF.NZO(BIFLUORANTHENE 530 
BENZO(K,~UORWTHENE 610 
CHRYSENE 1200 
D1BENZONW.N 53 J 
FL"ORANTHENE 1300 
INDENO(l,2,3-CDIPYRENE 120 J 
NAPHTHALENE 92 J 
PHEWNTHRFNE 1000 
PYREWE 1100 
Pesticides/PcBs (ug/kg) 
ENDRIN 91 
SEPTAC"LOR EPOKIDE 5.5 
Inorganics (mg/kg, 
ALuMINllN 1880 
ARSENIC 145 J 
BARIUN 36.5 
BERYLLIUM 0.41 
CALCIUN 8420 
CHRo+lIU?4 5.2 
COBALT 4.1 
COPPER 19.5 
IRON 7670 
LFAD 22.5 J 
HAGNESIVM 552 
HANGANESE 57.1 
MERCURY 0.28 
NICKEL 6.4 
POTASSIM 347 
SELENIUM 0.6 
SILVER 1.4 
VANADIUM 5.4 
ZINC 24.5 
Petroleum Hydrocasbons (mglkgl 
TOTAL PETROLEUM HYDROCARBONS 16.2 

5415502 
Depth - 0.0 - 0.5' 
Semivolatile Organics (ug/kg) 
ANTHP.ACF,NE 61 J 
BENZO(A)ANTHRACENE 560 J 
BENZO(A,PYRWE 520 J 
BENZ0 (B, FLUORANTHFNE 1500 J 
BF.N~o(G,H,I)PERYLF.NE 690 J 
BENZO(K) FL"ORANTHENE 280 J 
BIS(P-ETHYLHEXYLIPHTHALATE 45 J 
CHRYSENE 8.50 J 
DIBENZO~A,H,ANTHRACENE 340 J 
DIBWZONRAN 50 J 
F'LUORANTHENE 550 J 
INDBNO(1,2,3-CD,PYRENE 680 J 
PHENANTWREW. 270 J 
PYRENE 670 J 
Pesticides/Pas lug/kg, 
AROCLOR-1260 650 J 
Inorganics (ng/kg, 
ALuNINvm 3840 J 
AFSENIC 77.1 L 
BARIUM 53.1 L 
CADMIUM 0.63 J 
CALCIUN 1730 K 
cHRct41!JM 11.0 J 
COBALT 2.8 J 
COPPER 10.6 L 
CYAN1 DE 0.29 
IRON 10700 
LEAD 27.6 
MAGNESIUM 431 K 
MRNGANESE 98.3 L 
MRC"RY 0.27 
POTASSIUM 465 
vANAu1uu 16.9 L 
ZINC 38.3 L 

s41sso1 
Depth - 0.0 - 0.5' 
Semivalatile Organics (ug/kg) 
1,2,4-TRICHLOROQENZENE 
ANTBRACENE 

BBNZOiG,H,I,PERYLENE 110 J 
BIS(Z-ETHYLHEXYL)PHTHAIATE 2100 J 
CHRYSENE 320 J 
DI-N-BUTYL PHTHALATE 440 J 
DIETHYL PHTHALATE 98 J 
FLUOPANTHENE 170 J 
INDExvO(1,2,3-CD)PYRF.NE 120 J 
PHENANTHRENE 220 J 
PYRENE 190 J 
Pesticides/PCBs fug/kg) 
AROCLOR-1260 16000 J 
Inorganics (ng/kgl 
ALTm-INuM 3710 J 

1.3 L 
46.2 L 
68.2 L 

BERYLLIUN 0.46 L 
CADNIUM 13.8 J 
CALCIUM 2900 

33.3 J 
12.1 J 
86.6 L 

CYANIDE 0.33 
IRON 39700 
LEAD 251 
klTG44ESIUM 726 K 
MANGANESE 243 L 
MERCURY 0.15 
POTASSIUM 600 

120 J 
57 J 
370 J 
280 J 
550 J 
230 J 
130 J 
43 J 
41 J 
380 J 
44 J 
93 J 
140 J 
560 J 
260 J 
240 J 
440 J 

11000 J 

28900 

4660 J 
115 L 
40.2 L 
1.7 J 
4420 
10.6 J 
4.3 J 
18.7 L 
21200 
32.2 
489 K 
90.3 L 
0.49 
514 
1.1 J 
18.5 L 
35.1 L 

BENZO(A,ANTHRACF.NE 
BENZO(A)PYRENE 
BENZO(B,EWJORANTHENE 
BENZO(G, H, 1)PERYLENE 
BENZOIKIEWJORRNTHENE 
BIS(2-ETHYLHEXYLIPHTHALATE 
CAWAZOLE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
DIBENZO(A.HIANTHRACF.NE 
DIETHYL‘PHTtiTE 
FLUORANTHENE 
INDENO[l,2,3-CD,PYRME 
PNEWTHRENE 
FTFEm 
Pesticides/PCBs fug/kg, 
AROUOR-1260 
Explosives (ug/kg) 
NITROCELLULOSE 
Inorganics (mg/kg, 
ALuMINuM 
ARSENIC 
BARIUN 
CADMIUM 
CALCIUM 
CHROMIUN 
COBALT 
COPPER 
IRON 
LERD 
NAGNZSIUN 

9ELENIuM 2.2 J 
VANADIUM 23.3 L 
ZINC 352 L 

\ 

\ 

FORMER 
TRANSFORMER 

STORAGE \ MERCURY 
POTASSIlM 

BENZ0 IA)ANTM(ACENE 370 J 
BENZO(A)PYRENE 330 J 
BENZO(B,FLUORANTHENE 1100 J 
BENZOIG,B,I~PERYLENE 370 J 
BENZ0 (K) FLVOWTHENE 260 J 
CHRYSENE 780 J 

NAPHTW&LENE 
PHENANTHRENE 
PYRENE 
Pesticides/PcBs (ug/kg) 
AROCLOR-1260 
Fzploaives fug/kg) 
NITRDCELLULOSE 

48 J 
270 J 
930 J 

330 J 

24400 

220 J 
94 J 
65 J 

BENZO(K,FLUOI#tNTHF.NE 
BIS(Z-ETHYLHEXYL,PHTHALATE 
CARBAZOIE 
CHRYSENE 
DIBENZO(A,H,ANTHRACENE 
DIBENZONRAN 
E'LUORANTHF.NE 
FLUORENE 
INDENO(l,2.3-CDIPYRSNE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
Pesticides/PCBs (ug/kg) 
RRWLOR-1260 
Exploaivss fug/kg) 
NITROCBLLULOGE 
NITROGURIJIDINE 
Inosganics (mg/kg) 
ALTjTm4uM 
APSENIC 
BARIUM 
CADMIUN 
cmc1uN 
cHRoM1uN 
COBALT 
COPPER 
CYANIDE 
IRON 
LEXD 

DIBEN'ZOF"RRN 
DIETHYL PHTHULATE 
FL"oRANTHENE 
FLUORENE 
INDENO(l,2,3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRBNE 
Pesticides/PCBs (ug/kg) 
AROCLOR-1260 
Faplosives lug/kg) 
NITROCELLULOSE 
NITROGUANIDINE 
Inorganics (mg/kg) 
ALUNINUM 
ARSENIC 

590 J 
120 J 
2900 J 
340 J 
1400 J 
740 J 
1900 J 
3500 J 

530 J 
120 J 
130 J 
910 J 
66 J 
290 J 
230 J 
720 J 
6EO J 

21000 LR 

31600 
115.4 

9920 J 

DI-N-BUTYL PBT"ALATE 64 J 

I Inorganics (mg/kgl 
ALLJKnm4 
ANTIMONY 

3770 J 
0.9 L 
104 L 
51.9 L 
0.56 J 
1730 K 
13.4 J 
5.0 J 
14.5 J 
23500 
31.3 
570 K 
114 I. 
0.63 
687 
1.6 J 
18.8 L 

DIBF.NZO(A,H,ANTHRACENE 190 J 
DIBENZOFURAN 160 J 
FLUORANTHENE 600 J 12000 J 

33200 
288.4 

INDENO(1,2,3-CD)PYRF.NE 370 J 
NAPHTHALENS 63 J 
PHENANTBRENE 380 J 

BARIUN 
CADNIUN 
cALc1m4 PYRENE 

Pesticides/PCBa lug/kg] 
AROCLOR-1260 
InoIganics @g/kg1 
ALUHINUN 
ANTIMONY 
ARSENIC 
BARIut4 
c.aDMIm 
CALCIVM 

550 J 

890 J 

4240 J 
2.0 L 
216 L 
75.8 L 
2.6 J 
7410 

clfRC441uM 
C0BX.T 
COPPER 
IRON 
LEAD 
NAGNESIUH 
MAN-SE 
NERCXJRY 
POTASSIUM 
SELFXIUN 
VANADIUM 

13800 J 
176 L 
148 L 
45.6 J 
13?OCO I 
88.2 J 
8.8 J 
189 L 
0.52 
39300 
4.57 
9460 
754 L 
3.9 
44.3 J 

33.3 L 
192 L 
11.4 J 
111000 
22.1 J 
3.8 J 
44.7 L 
0.27 
13300 
91.1 

CHRCMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
NAGNESIUM 
NANGANESE 
HERCURY 
NICKEL 

CHROMIUM 14.6 J 
COBALT 4.8 J 
COPPER 22.6 L 
IRON 38200 
LEAD 77.9 
NAGNESIUH 614 K 

137 L 
0.44 
693 

SELF.NIUN 3.3 L 
V3NADIuH 21.5 L 

I POTASYIUM 
SILVER 
VANADIUN 

LEGEND 
8 Monitoring Well 
n Sediment Sample 
A SedlmertlSwfaca Water Sample 
0 Surface Soll Sample 
0 Hlstodcal Subsurhce SoU Sample 
[7 HistorIcal Sediment Sample 
A Hiatorlcal Surface Water Sample 
0 Historical Monitoring WelVSubsurks foil 

,\/ Sb41Boundary 

A/ Paving 

A/ Topographic Contours (Fl MSL) 

-+ Estbnat~d Groundwater Flow 
Dlmdbm 

160 Feet 
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4lMWO3/41SB07 
Depth - 5.0 - 9.0' 
Volatile Organics (ug/kg] 
CARBON DISVLFIDE 
Inocganics bug/kg) 
ALUMINUN 
ARSENIC 
BARIUN 
CALCIUM 
COPPER 
IRON 
NAGNESIUM 
MFxNGANESE 
POTASSIM 
VANADIUM 
ZINC 

Cepth - 10.0 - 14.0' 
Inorganics @g/kg) 
AL~NUM 
BARIUM 
CALCIUM 
COBALT 
COPPER 
IRON 
LEAD 
NRGNESIUM 
NANGANESE 
NICKEL 
POTASSIUM 
vANAD1uM 
ZINC 

Depth - 15.0 - 17.0' 
Inorganics Img/kgl 
ALUMINUM 
BARIUM 
BERYLLIVM 
CALCIvI4 
CHR~UM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 
ZINC 

4lMW03/41SB07 (DUP) 
Depth - 5.0 - 9.0' 
Inorganics (mg/kg) 
ALUMINUM 
ARSENIC 
BARIUM 
CALCIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
mNG4NFsE 
POTASSIUN 
VANADIUM 
ZINC 

Depth - 10.0 - 14.0' 
Inorganics (mg/kg) 
ALuNINuM 
BARIUM 
CALCIUM 
COBALT 
COPPER 
IRON 
LEAD 
MFlGNESIuM 
MANGANESE 
NICKEL 
POTASSIUM 
VANADIUl4 

415 
3.4 J 
10.0 
153 
5.4 
2410 
53.2 
3.1 
237 
5.8 
5.3 

1390 
27.1 
1040 
22.7 
14.2 
4020 
4.3 J 
876 
35.4 
7.2 
808 
7.9 
18.5 

2450 
60.2 
1.5 
1870 
5.0 
71.7 
16.6 
6510 
15.8 J 
1650 
59.5 
53.1 
1410 
14.6 
33.6 

485 
4.2 J 
11.1 
180 
2.6 
2820 
3.4 J 
66.7 
3.2 
257 
5.3 
2.6 

2240 
54.4 
1150 
15.9 
19.0 
5200 
6.4 J 
1150 
44.9 
6.8 
1170 
8.8 

41SBO6 
Depth - 5.0 - 9.0' 
Inorganics (mg/kg) 
ALuMINoM 
ARSENIC 
BARIUM 
IRON 
LEAD 
MAGNESIUM 
NANGANESE 
POTASSIUM 
VANADIUM 
ZINC 

twmth - 10.0 - 14.0' 

41SB05 
Bepth - 5.0 - 7.0' 
Inorganic= (mg/kg) 
ALuMINuM 
ARSENIC 

884 
17.0 J 

1210 
11.2 J 
15.4 
1840 
3.2 J 
98.2 BARIUM 43.3 

COPPER 3.8 
IRON 10300 
LEAD 3.2 J 
NAGNESIUM 79.8 
MANGANESE 4.1 
POTASSIUM 654 
VANADIUM 6.4 
ZINC 5.1 

5.4 
460 
4.1 
5.3 

415801 
Depth - 5.0 - 7.0' 
Inorganica flag/kg) 
ALUNINUN 7070 
BARIUM 24.6 
BERYLLIUM 0.52 
CALCIUM 547 
CFRCMUN 15.7 
COBALT 4.2 
C4PPER 10.5 
IRON 7670 
LEAD 4.4 J 
MAGNESIUM 416 
WdiGANESE 17.9 J 
NICKEL 4.1 
POTASSIUM 903 
VANADIUM 27.4 
ZINC 23.8 
Petroleum Hydrocarbons (mg/kg) 
TOTAL PETROLEUM "YDROCARBONS 17.2 

Depth - 10.0 - 12.0 
Volatile organics (ug/kg) 
ACETONE 490 
CARBON DISULFIDE 6 J 
Inocganics (mg,'kg) 
ALJJr4muM 492 
BARIUN 9.8 
CHRO+IIuM 2.3 
COBALT 3.8 
COPPER 13.0 
IPDN 481 
LEAD 2.6 J 
MaGNESIuM 29.2 
POTASSIWM 231 
VANADIUM 4.1 
ZINC 7.7 

Depth = 20.0 - 22.0' 
Volatile Organics tug/kg) 
ACETONE 220 
Inorganics (mg/kgl 
ALUNINUN 5130 
BARIUM 93.9 
BERYLLIUM 4.6 
CALCIUM 3080 
CHROHIUM 12.8 
COBALT 70.4 
COFPER 20.5 
IRON 35200 
LEAD 6.2 3 
MWNESILW 2350 
MFWGWESE 116 J 
NICKEL 30.9 
POTASSIUM 2100 
SILVER 2.0 
SODIUM 138 
VANF!DIUM 56.3 
ZINC 76.4 

41SB08 
Depth - 5.0 - 7.0' 
Inorganics (rag/kg) 
ALUMINUM 
BARIUM 
CALCIUM 
CHRrnIuN 
COBALT 
COPPER 
IRON 

tiE.LSI, 
MANGANESE 
NICKEL 
POTASSIUM 
vANADIun 
ZINC 

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 

Wth - 10.0 - 12.0' 
Inorganics (mglkg) 
ALUKCNUM 
BARIUM 
CALCIUM 
COBALT 
IRON 
LEAD 
MAGNESIUH 
MRNGANESE 
VANAJIIUH 
ZINC 

169 J 
7.2 
309 
5.9 
1900 J 
1.7 
170 
7.4 J 
4.3 
17.6 

Inbsganics (mg/kg) 
AISJMKNUN 
BARIUM 

2740 
18.5 Depth - 10.0 - 12.0' 

Pesticides/PCBs (ug/kg) 
4,4'-DDD 
ENDOSULFAN II 
HEPTACHLOR EPOXIDE 
Inorgganica Img/kg) 
ALlvMINUM 
ARSENIC 

0.86 
1.5 J 
2.9 

1960 
3.2 J 

0.3 
1200 
8.6 

COBALT 
COPPER 
IRON 
LEAD 

8.9 
12.7 
63300 
6.3 J 
158 
99.6 
404 
4.8 
42.2 
11.4 

BARIUN 36.8 
BERYLLIUM 0.6 
CADMIUM 1.2 
CMJCIVM 1430 
cHRoH1UM 8.7 
COBALT 32.1 
COPPER 8.4 

4lMWO1/41SB03 
Depth - 10.0 - 12.0' 
Inorganics (mg/kg) 
AUMINON 
AP.sF.NIC 
BARIUM 
BERYLLIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANWWESE 
VANADIUM 
ZINC 

Depth - 15.0 - 17.0' 
Inorganics (mg/kgl 
PLJJMINUN 
*AR*UM 

469 
2.4 J 
9.0 
0.37 
8.3 
5.9 
2480 
3.2 J 
208 
22.7 
5.1 
21.0 

ZINC 

416806 IDUP) 
Depth - 5.0 - 9.0' 
Inorgaics (rag/kg) 
ALUMINUM 
BARIUM 
COPPER 
IRON 
LBAD 
WGNESIUN 
NANGANESE 
POTASSIUM 
VANADIW 
ZINC 

Depth - 10.0 - 14.0' 
Inocganics (rag/kg) 
ALUNINUN 

IRON 55600 
LEAD 23.7 J 
MAGNESIUM 417 
HANGMESE 369 
POTASSIUM 527 
SILVER 4.1 
VANADIUM 12.8 
ZINC 18.0 

1150 
13.2 
4.1 
1580 
6.9 J 
84.0 
5.6 
300 
4.7 
6.5 

Depth - 15.0 - 17.0' 
Inorganica (mg/kg) 
ALJKINUM 
6ARIUM 
BERYLLIOH 

Depth - 15.0 - 17.0' 
InorganLcs Img/kg) 
ALUMINOM 11900 

7150 J BARIUM 84.1 
14.8 BERYLLIUM 3.8 
1.0 CALCIUM 3480 

2.9 
2720 
3.7 

CALCIUM 2130 
CHROMIUM 8.5 
COBALT 26.5 
COPPER 6.9 
IRON 11100 J 
LEAD 4.6 
mGNF.sIuN 1890 

27.7 
70.9 
25.8 

1680 
28.8 
525 
3.1 
6.0 
6.6 
18800 

COBALT 
COPPER 
IRON 
LEAD 

66.2 
62.9 
9470 
10.1 J 

1 
I 

IRON 79600 
liE%ESIUN 3180 6.7 J 

MRNGRNESE 219 
NICKEL 49.0 
POTASSIUM 3320 

COBALT 
COPPER 
IRON MAGNESIUM 

NANGANESE 
NICKEL 
POTASSIUM 
VANADIUM 

2080 
84.2 
27.3 
1290 
22.2 

U?lNGANESE 
NICKEL 
PoTAssIuM 

85.8 J 
13.7 
1680 

LEAD 
HAGNESIUM 
MANGANESE 

4.2 J 
214 
31.2 SODIUM 

VANADIUM 
110 
22.2 

ZINC 53.1 
. 

4lMWO2/41SB04 
Demth - 5.0 - 7.0' 
V&tile Organics @g/kg) 
CARBQN DISULFIDE 4 J 
Semivolatile Organics ("g/kg) 
ACENAPHTKYLENE 82 J 
ANTHRACENE 90 J 
BENZO(A) Ah'TElRRCENE 320 J 
BENZO(A)PYRENE 190 J 
BFsNZO(B)EXUORANTHENL 560 
BENZOWFLUORANTRENE 420 

48 J 
520 
42 J 

PLUOFCANTHENE 640 
INDENO(1,2,3-CD)PYRENE 120 J 
NAPHTBALBNX ;56 J 

LX-N-BUTYL PATRALATE 3300 
DIETHYL PHTHALATE 12000 
PHENANTHRENE 140 J 
Pesticides/PCBs tug/kg) 
4,4'-DDD 53 
4,4'-DDE 160 
4,4'-DDT 980 
ENDRIN 15 
GmNA-CHLORrJANE 1.4 
Inorganics (mg/kg) 
ALu?4INuM 2800 
ARSENIC 328 J 
BARIUM 92.6 
BERYLLIUM 0.39 
cADtmJN 2.0 
CALCIUM 780 
cHRc84IuM 7.2 
COBALT 6.2 
COPPER 23.9 
IRON 13800 
LEAD 46.0 J 
MAGNF.s1LM 186 
WINGANESE 27.8 J 
MERCURY 0.18 
NICKEL 5.2 
POTASSIUM 330 
SELFJUUM 0.7 
SILVER 1.E 
VANADIUM 11.8 
ZINC 33.9 
Petroleum Hydrocarbons (mg/kg) 
TOTAL PETROLEUM HYDFuXAlUi ONS 143 

Depth - 10.0 - 12.0' 
Volatile Organics lug/kg) 
ACETONE 1200 
Pesticides/PCBs lug/kg) 
4,4'-DDT 5.9 
Inorganics (nag/kg) 
ALUMINUN 2390 
ARSENIC 2.0 J 
BARIUM 24.5 
BERYLLIUM 0.31 
CHRIBUJM 6.6 
COBALT 3.7 
COPPER 6.6 
*RON 567Q- 
LEAD 5.0 J 
MAGNFSIUN 265 
MANGANESE 14.8 J 
POTASSIVM 303 
SILVER 1.3 
VANADIUM 11.1 
ZINC 11.2 
Petroleum Hydrocarbons (mg/kg) 
TOTAL PETROLEUM HYDROCARBONS 12.5 

Depth - 15.0 - 17.0' 
Inorganics (mg/kg) 
ALuMINuM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CBROMIUM 
COBALT 
COPPER 
IRON 

3190 
1.3 J 
39.5 
0.31 
706 
6.6 
5.7 
8.6 
6120 

PHENANTBRENE 
PYRENE 
Pesticides/PCBs (ua/kal 

350 J 
520 

_ -- 
4,4'-DDT 7.5 
ENDRIN 20 
Inorgania (rag/kg) 
ALUNINON 2030 
ARSENIC 6.6 J 
BARIOM 14.7 
cPLcIuM 209 
CHFloMIuM 4.3 
COPPER 4.0 
IRON 6410 
LEAD 4.1 J 
MAGNESIUM 117 
MANGANESE 10.6 
POTASSIUM 
SILVER 
VPNADIUM 

305 
1.2 
7.8 

ZINC 5.3 
Petroleum Hydrocarbons @g/kg) 
TOTAL PETROLEUM "YDROCARBONS 16.3 

Depth - 10.0 - 12.0' 
Volatile Organics fug/kg) 
CARBON DISULFIDE 6 J 
Inorganics @g/kg) 
ALUMINUN 1020 

17.9 
76.5 
2.6 
6.4 
1430 
3.1 J 

MAGNESIUN 46.6 
MRNGANESE 3.3 
VANADIUM 3.4 
ZINC 4.7 

Depth - 15.0 '- 17.0' 
Volatile Organics tug/kg) 
CARBON DISULFIDE 3 J 
Inoraanios Ima/ksl 
RLtiNuN -- 
BARIUM 
BERYLLILM 
CALCIu?4 405 
CBROMIUM 3.5 
COBALT 10.4 
COPPER 6.7 
IRON 3040 
LERD 3.6 J 

SILVER 10.1 
VANADIUM 12.6 
ZINC 10.5 

LERD 6.2 J 
MRGNESIUI4 651 
MANGANESE 30.7 J 
POTASSIUM 493 
VANADIUM 20.4 
ZINC 29.1 
Petrole"m Hydrocarbons @g/kg) 
TOTAL PETROLEUM WDR0CARBCN.S 17.7 
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71300 MANGANESE 
Filtered Inorganics Img/L) POTASSIUM 

72.4 J SODIUM 
363 K Filtered Inorganic% Img/L) 

MANGANESE 14.1 J BARIUM 
POTASSIUM 2640 J MANGANESE 

79800 POTASSIUM 
34 K SODIUM 

Inorganics lmg/L) 

MANGANESE 

Filtered Inorganics tmg/L) 

Inorganics Img/L) 

BERYLLIUM 
d SedimentMrface Water Sample 
@ Surface Soil Sample 

MANGANESE 0 Historical Subsurface Soil Sample 
0 Historical Sediment Sample 
A Historical Surface Water Sample 

BERYLLIUM 
Filtered Inorganics lmg/L) 

MAGNESIUM 
MANGANESE 

-+iGiq MAGNESIUM 

a Estimated Groundwater Flow 
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s39swo5 
Inorganics 
ALUMINUM 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 

lug/L) 
292 K 
76.8 
33800 
976 K 

33100 
143 
3.0 
12200 
206000 J 
1.3 

SSSSDOS/SWO3 
Inorganics lug/L) 
BARIUM 72.8 
CALCIUM 34400 
IRON 326 K 
MAGNESIUM 34300 
MANGANESE 78.0 
NICKEL 2.5 
POTASSIUM 12400 
SODIUM 

8 

S39SDQe/SWO6 
Volatile Organics tug/L) 
TRICHLOROETHENE 1 
Inorganics lug/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 

/ 

TRANSFORMER 
STORAGE 

41SWOl 
Semivolatile Organics lug/L) 
1,2,4-TRICHLOROBENZENE 1J 
FLUORANTHENE 
PYRENE 
Pesticides/PCBs lug/L) 
4.4'-DDD 
4,4'-DDE 
AROCLOR-1260 
ENDOSULFAN I 
Inorganics tug/L) 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 

1J 
1J 

0.035 
0.23 
47 
0.031 

3740 J 
7.2 
372 
104 
49100 
37.6 
154 
16700 
716 J 
7790 
225 
2.8 
40.2 
14400 
8.1 
12700 

mEGEND 
@ Monitoring Weii 
n Sediment Sample 
h Sediment/Surface Water Sample 
@ Surface Soil 
0 Historical Subsurface Soil 
0 Historical Sediment 
A Historical Surface Water 
@ Historical Monitoring Well/Subsurface Sail 

,d,NSite41 Boundary 

/\/ Paving 

N Groundievei Contours (FT MSL) 

--) Estimated Groundwater Flow 
Direction 

S39SDO3/SWO2 
Semivolatile Organics lug/L) 
BISt2-ETHYLHEXYL)PHTHALATE 1 J 

S39SD03/SW02 rDUPf 
Inorganics Img/L) 
ALUMINUM 
BARIUM 
CALCIUM 
COBALT 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIE 
VANADIUM 
ZINC 

918 
64.8 
26600 
6.3 
1620 K 
5 L 
25500 
202 
4 
9360 
6 
155000 J 
2.5 
42.5 

S39SD/SWOl 
Inorganics lug/L) 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 

72.3 
34200 
300 K 
34200 
75.8 
3.1 
12400 
210000 J 

Inorganic.9 
ALUMINUM 
BARIUM 
CALCIUM 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM --_ _.-- SIL"L;K 
SODIUM 
ZINC 

lmg/L) 
410 
64.7 
26900 
1060 K 
5.2 L 
27300 
153 
2.4 
10400 
1 . 1 
172000 J 
31.5 

&39DP06j 

VANADIUM 14.9 
ZINC 1150 

I L J 
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S39SD03/SWOZ 
Semivolatile Organics lug/kg) 
BISIZ-ETHYLHEXYLIPHTHRLRTE 48 J 
PesticidsslPCBs (uglkg) 
ALPHA-BHC 0.7 J 
Explosives (ug/kgg) 
NITROCELLULOSE 23500 
AVS/Simultaneously Exttacted Metals (m 
ACID VOLATILE SVLFIDE 1.04 
CADMIUN MM) 0.41 J 
COPPER(SWI 12.2 
LEAD~SEn) 54.1 
ZINC(SEH) 90.9 
Inorganlcs (mglkg) 
ALuMINfJH 990 
ARSENIC 3.6 K 
BARIUM 7.8 
BERYLLIUM 0.61 
CADMIUN 0.81 K 
cALCIln4 330 K 
CIiRCI3IUH 27.8 J 
COBALT 13.8 
COPPER 27.6 
IRON 20700 
LEAD 87.9 
WGNESIUM 1900 J 
MANGANESE 121 
HERCURY 0.1 
NICI(EL 39.8 
POTASSIUM 102 J 
SILVER 66.4 
VRNRDIUM 0.1 
ZINC 151 K 
Mscellaneous Parameters (mg/kg) 
PH 6.74 
TOTAL ORGANIC CARBON 1400 

39DPOl 
S&volatile Organics lug/kg) 
ACENAPHTHYLENE 33 J 
ANTHRACENE 27 J 
BENZO IA) ANTHRACENE 82 J 
BSNZO(AlPYRBNE 95 J 
BENZO(B)FLUORnrrTHENE 54 J 
BENZO(G,H,I)PERYLENE 62 J 
BENZOIK)~UORANTHENE 76 J 
CHRYSENE 98 J 
FL"ORANTmNE 110 J 
INDENO(l,2,+CD)PYRENE 49 J 
PHENANTHRENE 49 J 
PYRENE 190 ;I 
Explosives hg/kg) 
NITROCELLULDSE 17300 J 
NITROGUANIDINE 429 
Inarganics (ng/kg) 
AJJJNINuM 381 
ARSENIC 0.87 
BARIUM 6.5 
BERYLLIUH 0.2 
CADMIUM 1.0 
CATxIuM 417 
CHROMIUM 6.3 
COBALT a.5 
COPPER 11.4 
IRON 8560 
LFAC 45.2 
NAGNESIUM 3260 
NANGANFSE 16.0 J 
NICKEL 31.1 
SILVER 7.9 J 
SODIUM 32.7 
VANADIUN 3.9 
ZINC 117 J 

39DPOl IDUP) 
Semivolatile Organics (ug/kg) 
ANTHRRCENE 64 J 
BENZOiAlANTHRACENE 39 J 
BENZO(A)PYRENE 36 J 
BENZO(B)FLUORANTHF,NE 24 J 
BENZO(G,H,I)PERYLENE 28 J 
BPIZO(K~FLUORP.NTHENE 36 J 
CHRYSENE 49 J 
FLUORANTHENE 65 J 
INDENO(1,2.+CD)PYRENE 21 J 
PHENANTHRENE 55 J 
PYRENE 110 J 
F.xplosives Lug/kg) 
NITROCEI&U-LOSE 10200 J 
NITROGUANIDINE 178 
Inorganics hug/kg) 
ALmItmu 470 
ARSENIC 3.7 
BPRIlM 3.7 
BERYLLIUM 0.24 
CALCIUM 577 
cmc44Iul4 12.0 
COBALT 9.2 
COPPER 11.2 
IRON 7020 
LEAD 03.6 
MAGNESIUM 1730 
MAWGANESE 52.3 J 
NICKEL 59.8 
SILVER 12.7 J 
SODIUM 59.0 
VAWADIUM 2.9 
ZINC 76.5 J 

ID04 
volatile Organics (ug/kg) 
P-ETHYLHEXYLIPHTHALATE 410 J 
.osives lug/kg) 
:OCELLULOSE 139000 
simultaneously Extracted Metals (mg/kg) 
, VOLRTILE SULFIDE 2.54 
'ER(SEN1 2.5 

9.5 
25.2 

1 ISW 
: (SEW 
,ganics (mg/kg) 
IlNUM 
HONY 
IIC 
In4 
LW'M 
#4Iml 
LT 
'ER 
I 

834 
0.69 I, 
1.8 

S39SD07/SWU5 
Volatile Organics lug/kg) 
P-BUTANONE 390 
ACETONE 2400 J 
CARBON DISULFIDE 23 J 
arirohti1m oqardca fug/kg) 
BENZO(B)FLLIORANTHENE 130 J 
CHRYSENE 160 ..I 
DI-N-BUTYL PHTHALATE 620 J 
FLUORANTHENE 190 J 

1 -4&T- 8.1 
6.7 

S39SD06/SW04 
VabtUr Crgmeles (tq/kg) 
CP.WON DIS0'LRDG 10 J 
Semivolatile Organics tug/kg) 
BENZO(B)FL"ORANTHENE 110 J 
BIS(2-ETHYLHEXn)PBTHALATE 86 J 
CmYSENE 120 J 
DI-N-BUTYL PHTHALATE 470 J 

14200 
15.9 
1910 J 

N-NITROSODIPHEN%AMINE 
PHENANTHRENE 
PY8ENE 

03.3 
0.05 

FLUORANTHENE 97 s 
N-NITROSODIPHENYLAMINE 180 s 
PEENANTWIENE 77 J 
FYRENE 110 J 
Erplosives (ug/kg) 
NITROCELLULOSE 158000 
AVS/Simultaneously Extracted Metals (mg/kg) 
ACID VOLATILE SULFIDE 8.35 
COPPER(SEN1 8.7 
LEADISEM) 25.4 

S39SD05/SW03 
Volatile Organic3 fug/kg) 
CARBON DISULFIDE 4 J 
Explosives tug/kg) 
NITROCELIULOSE 27400 
AVS/Simultaneously Ext+acted Metals (rig/kg) 
ACID VOLATILE SULFIDE 5.02 
COPPERISENI 3.0 
LEAD(Si%M) 9.3 
NICKEL(SEMI 2.1 
ZINC(SEl4) 17.3 
Inorganics (mg/kg) 
ALuKmJM 3000 
ARSENIC 1.6 
BARIUM 22.4 
BERYLLIVM 0.17 
C?JxIun 604 K 
CHROMIUN 5.9 J 
COBALT 5.0 
COPPER 3.8 
IRON 4960 
LEAD 6.7 
MAGNESIUN 465 J 
MANGANESE 40.7 
MERCURY 0.03 
NICKEL 4.5 
POTASSIUM 408 ,J 
SILVER 0.27 
VANADIUM 8.9 
ZINC 21.0 K 
Miscellaneous Parammters (mg/kg) 

7.21 PH 

21.1 
Pesticides/PCBs lug/kg) 
4,4'-DDD 7.7 s 
4,4'-DDE 6 J 

SSILM 111 J 
'ER 308 
DIUM 9.3 

63.4 K 
dlaneaus Parameters lmg/kg) 

6.61 

Explosives @g/kg) 
NITROCELLULOSE 1460000 
AVWSimultanecusly Extracted Metals (mg/kg) 
ACID VOLATILE S"LFIDE 700 
LEAD(SEM) 60.5 
NICKEL,SEM, 9.9 
ZINClSEMl 225 

41DP03 
Volatile Organics (ug/kg) 
ACETONE 520 
Pesticidea/PCBs (ug/kg) 
4,4'-DDT 3.3 
Inorganics (mg/kg) 
ALumNuM 
ARSENIC 
BARIUM 
BERYLLIUE( 
CALCIUM 
CHRCMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIVM 
VANADrm 
ZINC 171 

rdrocarbons (mg/kg) 
,EUN HYDROCARBONS 62 

12900 
8.8 J 
121 
1.1 
3040 
28.8 
20.7 
38.1 
27000 
43.3 s 
2470 
924 J 
17.8 
1660 
5.3 
337 
38.6 

L ORWWIC CAP.BON 1460 L 4lDPOl 
Semivolatile Organlcs (ug/k 
BENZO(A)ANTHRACF.NE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHF.NE 

41 
240 J 
170 J 
180 J 
110 J 
100 J 
210 J 
400 J 
130 J 
160 J 
350 1 

6780 
4.4 
73.3 
0.83 
1780 
11.6 

NICKEL(S&) 
ZINC GSEMI 
Inorqanica (mq/kql 

2.5 
101 

Inorganics (rag/kg) 
ALUMINUM 
ARSENIC 
BARIUN 
BERYLLIUM 
CALCIUM 

19600 
16.6 
98.9 
1.0 
2930 K 

S39SD02 
Avs/simultaneously extracted Metals (mg/kgl 
ACID VOLATILE S"LFIDE 0.64 
COPPER,.%?,) 2.2 

ALtiNuM -- 192” 
ARSENIC 5.0 
BARIUM 32.7 

BENZOfKjFL"ORANTHENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
FLUORANTHFNE 

LEAD(S&l 
NICKELfSEW) 
ZINC(SEM) 
Inorganics (mglkg) 
.uuMINuM 
ARSENIC 

12.0 
1.7 K 
16.0 

1310 
3.6 

BERYLLIUM 0.19 
CALCIUM 836 K 
CHROMIUM 5.4 J CHFKIMIUH 32.3 J 

COBALT 15.7 
COPPER 49.1 
IRON 43800 
LEAD 58.1 
MAGN-ESIVH 2290 J 
MANGANESE 384 

N-NITROSODIPHENYLANINE 
PHENANTHRFNE 
PYRENE 
Inorganics (mglkgj 
ALUMINUM 
ARSENIC 

COBALT 2.6 
COPPER 6.6 
IRON 5510 
LEAD 14.5 
MAGNESIUH 347 J 
MPNGRNESE 46.6 
HERCURY 0.29 
NICKEL 4.2 

205 J 
1.7 
6.8 

ZINC 27.3 K 
Miscellaneous Parameters (mq/ka) 

BARIUM 35.4 
BERYLLIUN 0.44 
WlDElIuM 0.21 

262 K 
BARIlJM 

KERCURY 
NICKEL 
POTASSIUH 

BERYLLIUM 
CALCIUM 
CHRCMIUM 

SILPJER 26.8 
VAN?LlIUN 49.7 
ZINC 273 K 
Miscellaneous Parameters (mg/kg) 

6.65 PH 
TOTAL ORGANIC CARBO 

COBALT 
COPPER 
IRON 

18.5 
30.0 
16700 

IRON 
LEAD 
WAGNESIUM 
IGNGANESE 620 
MERCURY 0.02 
NICKEL 7.7 

LEAD 36.4 J 
MAGNESIUM 1260 
MRNGANESE 447 J 
NICKEL 15.0 
POTASSIUM 988 
SELBNIUN 1.7 ,J 
SILWR 3.8 
SODIUN 150 
VANADIUM 28.0 
ZINC 127 

PN 
TOTAL 0 

41DP05 
Volatile Organic= (ug/kg) 
2-BUTANONE 120 

SE00 ACETONE 
Semivolatile Organic3 (ug/kgj 
CHRYSENE 120 J 

TOTAL ORGANIC CA5 

I POTASSIUM 195 J 
SILVER 2.6 
VANADIUM 8.7 
ZINC 65.2 K 

41DP04 
Volatile Organics (ug/kg) 
2-BUTANONE 
ACETONE 
Semivolatile organics (ug/ 
BENZOlA)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FL"ORANTHENE 
CHRYSENE 
FLUORANTHENE 
PHENANTHRENE 
PYRENE 
Pasticides/PCBs lug/kg) 
4.4 '-DDD 
4.4 '-DDT 
Inorganios (mg/kg) 
ALUMINIM 
ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 

11600 
4.1 
126 
1.2 
3020 
28.4 
22.3 
32.3 
27900 
35.3 J 
2260 
986 J 
17.4 
1330 
5.1 

94 
350 

‘kg) 
210 J 
140 J 
320 J 
250 J 
590 J 
130 J 
530 ;T 

Kissellaneous Parameters (mg/kg) 
PH 7.06 
TOTAL ORGANIC CARBON 1070 

41DPOl (DUP) 
Volatile Organics (ug/kgl 
CARBON DISULFIDE 3 s 
Semivolatile Organ&s (ug/kgl 
BENZO(A)ANTHRACENE 78 J 
BENZO(A)PYRENE 79 s 
BENZO(B)FLUORANTHENE 120 J 
CHRYSENE 93 J 
E'L'JORANTHENE 160 J 
N-NITROSODIPHENYLAMINE 120 J 
PYRENE 150 J 
Pesticides/PCBs fug/kg) 
4,4'-DUD 3.9 
4,4'-DDT 6.3 
Inoraanics Imo/kol 

FLUORANTXENE 
N-NITROSODIPHENYLPJ4INE 
PYRENE 
Pesticides/PCBs fug/kg) 
4,4'-DDD 
4,4*-DDT 
ENDRIN 

240 J 
620 3 
210 s 

3.6 
4.4 
2.7 

Inorgsnics ,rg/kg) 
ALuMINuN 
ARSENIC 

17400 
7.3 J 

3.1 
5.1 J 

BArm.24 143 14100 
4.5 J 
132 
1.0 

BERYLLIM i;2 
CPLCIUN 3850 
CHROMIUM 36.4 

3280 
28.6 
21.3 

ALIMINUM -. - 
ARSENIC 
BARIUM 

7930 
5.7 J 
72.2 LEAD 

NAGNESIUM 
WGANESE 
MRCURY 0.62 
NICKEL 25.5 
POTASSIUM 1890 
SILVER 7.8 
SODIM 269 
vANADIvM 45.0 
ZINC 189 

I FORMER 
TRANSFORMER 

STORAGE / 

32.8 
29300 
31.5 J 
2470 
1150 J 
0.45 
20.6 
1800 
4.5 
270 

BERYLLIM 0.86 
CAvMIun 2.4 
CALCIUN 1680 
CHROMIUM 17.4 
COBALT 16.5 
COPPER 25.1 
IRON 16800 

IRON 
LEAD 
NAGNESIUN 
MANGANESE 
bERCURY 
NICKEL 
POTASSIUM 
SILVBR 
SODIUM 

LEAC 27.2 J 
!QGNESIUN 1310 
WNGANESE 366 J 
UICKZL 
POTASSIVM 
SILVER 
SODIUM 

14.0 
848 
3.9 
119 

uANAD1m.i 21.3 
ZINC 128 

S39SDOS/SWO6 
Volatile Organics lug/kg1 
P-BUTANONE 200 J 
ACETONE 1100 J 
CARBON DISULFIDE 14 J 
Semivolatile Oraanios (ua/kcfl 

41DPlO 
Semivolatile Organics (ug,'kg) 
BF.NZO(AIANTHRACENE 100 J 

BENZO(A,ANTHRAC~NE - - 95 J 
BENZ0 (B)FLUORANTHENE 130 J 
BIS(2-ETHYLHEXYLIPHTHALATE 88 J 

33DPO5 
Ssmivolatile Organies (ug/kg) 
BENZOfA)ANTHRACENE 65 J 

41DPO7 
Paatlcidea/PCBs (ug/kg) 
4,4.-DDE 3.3 
4.4'-DDT 3 

41DPO8 
Volatile Organics tug/kg) 
Z-BUTANONE 
ACETONE 
CARBON DIS"LFIDE 
CHLORCMETHANE 
Pesticldes/PCBs (ug/kg) 
4,4'-DDE 
4,4'-DDT 
GAwNi-CHLORDANE 
Inorganics (mg/kgj 
ALVMINUN 
ARSENIC 
BARIUN 

FLUORANTHENE 
N-NITROSODIPHENYLANINE 

240 J 
430 J 

CHRYSENE 100 J 

39DP04 
Volatile Organics fug/kg) 
CHLORC+tFsTfL4tTE 13 J 

, semivolatile organic8 lug/kg1 
l,l-DIMETHYLHYDRAZINE 57500 
FLUORANTHENE 83 J 

71 
1700 
6 J 
17 J 

2.4 
11 J 
1.5 J 

17400 
4.6 J 
154 
1.2 
3790 
37.2 
25.1 
36.6 
33000 
42.3 J 
2960 
1010 J 
26.1 
1460 
5.1 
298 

PYRENE 
Pesticides/PCBs lug/kg) 
4,4'-DDD 
4,4,-DDE 
4,4'-DDT 
ENDRIN 
GANW-CHLORDANT 
Inorganics hug/kg) 
.ALL!!wN 
ARSENIC 
BARIUN 
BERYLLIUM 
CALCIUN 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
HRGNESIUH 
rTAnG?lNEsE 
MERCURY 

220 s 

7.8 
4.1 
8.2 
2.6 J 
1.1 

11000 
5.0 s 
125 
1.2 
2850 
26.5 
23.3 
40.3 
26800 
46.7 J 
2120 
581 J 
0.78 

DI-N-BUTYL PHTHALATE 
FLUORRNTHENE 
N-NITROSODIPHENYLANE 
PHENANTHRENE 
PYRENE 

640 J 
170 J 
3100 J 
150 J 
160 J 

BENZOiAjPYRENE 
SENZO(B)FL"ORRPITHENE 
BENZOfG,H,IlPERYLENE 
BENZO(K)PL"ORRNTHENE 
CHRYSEWE 
FLUORANTHENE 
INDENO(1,2,3-CD)PYRENE 
PmNANThiENE 
PYRENE 
Explosives (ug/kg) 
NITROCELLULOSE 
Inorganics (mg/kg) 
ALmNuN 

59 J 
45 J 
40 J 
48 J 
69 J 
87 J 
33 J 
30 J 
150 J 

41600 J 

916 
3.8 
11.5 

Inorganica lmg/kgl 
AIm5NuM 
ARSENIC 

12900 
5.8 J 
140 
1.2 
3540 

BERYLLIUM 
CALCIUM 

Peetlcidea/PCBs (ug/kg) 
4,4'-DDD 6 J 
4,4'-DDE 4.1 J 
Explosives lug/kg) 
NITROCELLULOSE 1580000 
~vs/shultaneously Extracted Metals Img/kg) 
ACID VOLATILE SULFIDE 1260 

~ PYRENE 
,Explosives Lug/kg) 

NITROCELLULOSE 

77 J 

209000 J 
Inorganics fag/kg1 
AWMINWM 
BARIUM 
BERYLLIUM 
CALCIUN 
CHRCMIIJN 
COBALT 

12600 
138 
1.2 
4200 
21.5 
22.9 

BERYLLIVM 
CALCIUM 
CHROMIUM 

ctAmmm,sEM, 
COPPER,%") 
LEAD(SEMI 
ZINC(SEN) 
Inacganics @g/kg) 
ALw4INvM 

0.72 J 
10.2 
57.9 
88.1 

13400 

ARSENIC 
BARIUM 
CALCIun 
CHROMIUN 
COBALT 
COPPER 
IRON 

MERCURY 
NICKEL 
POTASSIUM 

COBALT 
COPPER 
IRON 

407 
6.9 
5.2 
5.4 
3750 
12.5 J 
290 
71.7 J 
42.1 J 
40.1 
4.0 

COPPER 
IPQN 

35.9 
29800 SILVBR 

SODfiX., -- 
ViQfADIlJN 

LEAD 
MAGNESIUM 
MRNGANESE 

APSBNIC 12.2 
BARIUM 98.6 

LEAD 46.6 J 
MPGNESIVM 25.2 
MANGANESE 1050 J 
MeRCURY 9.5 
NICKEL 24.9 

BERYLLIUN 0.44 
CADMIUN 0.88 

LEAD 
MAGNESIUN 

NICKEL 
POTASSIW 

21.7 
1060 

ZINC 213 
Petroleum Hydrocarbons (mg/kg) 
TOTAL PETROLEUM HYDROCARBONS 50.1 

NICKEL 
POTAsSIUt4 
SILVER 
SODIUN 

CALCIUN 4730 
"HRONIIJM 24.3 J 
COBALT 10.4 
COPPER 28.2 
IRON 23600 
LEAC 61.4 
MAGNRSIIM 2100 J 
NANGANESE 310 
NERCURY 2.0 
NICKEL 17.1 
POTASSIUM 1160 J 
SILVER 6.8 
VANADIVN 33.5 
ZINC 10E K 
Yiscellaneous Parameters (mg/kg) 
PH 6.99 
TOTAL ORGANIC CARBON 37700 

SILVER 6.3 
SODIUM 245 
VANADIW 55.0 
ZINC 201 
Petroleum Hydrocarbons (mg/kg) 
TOTAL PETROLEUN HYDROCARBONS 63.6 

POTASSIUM 
SODIUM 

1040 
253 vAwAoIuN 45.9 

ZINC 199 
Petroleum Hydrocarbons (mg/kg) 
TOTAL PETROLEUM HYDROCARBONS 39 

VANADIUM 36.6 

39DPO6 
Volatile Organics lug/kg) 
CHLORCMETHANE 5 J 
Semivolatile Org=nlsr (ug/kg) 
l.l-DINETHYLHYDRAZINF 85500 
PYRENE 78 J 
Explosives lug/kg) 
NITROCELLULOSE 227000 
Inorganics (rug/kg) 
ALunIm 8410 
ARSENIC 6.8 

9SDhVOl 
S/Shultaneously Extracted Metals (mg/kg) 
lPPER(SEM) 1.2 
AD(SEM) 4.5 
NC fSF.Ml 7.1 

39DP03 
Volatile Organics (ug/kgl 
CARBON DISULFIDE 5 J 
semivolatile Organica (ug/kgl 
l,l-DIHETHYLHYDRRZINE 61800 
CHRYSENE 64 J 
FLUORANTHWE 92 J 
N-NITROSODIPHENYLAMINE 230 S 
PYRENE 98 J 

41DP09 
Volatile Organics lug/kg) 
CHLOROHETHANE 
Pesticides/PCBs tug/kg) 
4,4'-DDE 
GAMMA-CIfLORDANE 
Inorganics (mg/kg) 
PJdNINUN 
AwENIC 
BARIUM 
BERYLLIUn 
cArmuM 

16 J 

2.4 
1.4 

20500 
5.1 
182 
1.6 
3.8 

organics (mglkg) 
UNINVU 
SENIC 
RIUU 

3670 
3.2 
16.3 

Explosives (ug/kg) 
NITROCELLULOSE 365000 J 
Inorc!anics imalkal 
ALTJ?&m - - 
ARSENIC 
BARIUM 

PPER 5.4 
ON 11300 
AD 7.5 
GNESIUM 247 ? 
N-SE 162 
RCURY 0.02 
CKEL 4.0 

3920 
43.3 
30.4 
44.5 
38200 
105 
3400 
1240 
0.36 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 

29.6 
22200 
38." J 
1780 
93.3 J 

BERYLLIUM 0.99 
LEGEND 

g Monloring Well 
W Sediment Sample 
A Sediment/Surface Water Sample 
Q Surface Soil Sample 
0 HistorM Sub!+urface Soil Sample 
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0 Hletodcal Monltortng welusubeurface Sol 

,\/ ate41 Boundary 

/v Pavlng 
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+ Eatlmated Groundwater Flow 
inradbn 
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SODIUN 
VANADIUM 

MAGNESIUM 
MANGRN-ESE 
POTASSIUM 

COBALT 19.4 
COPPER 27.7 
IRON 22000 
LEAC 45.9 J 
NAGNESILM 1790 
NANGANESE 700 J 
MERCURY 2.2 
NICKEL 17.7 

TRSSIW 304 J 
NAD1Ui-l 11.2 
NC 18.7 K 
scellaneous Parameters (mg/kg) 

6.37 
TAL ORGANIC CARBON 1480 
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anics (mg/kg) 
ENDOSVLFAN II 
ENDRIN ALDEHYDE ENDOSULFAN II 

ENDRIN KETONE 
Inorganics (mg/ kg) 

Pesticides/PCBs (mg/kg) 
AROCLOR-1260 

METHOXYCHLOR 
anics (mg/kg) 

Inorganics (mg/kg) 

ENDOSULFAN II 
METHOXYCHLOR 
Inacganics (mg/kg) 

AROCLOR-1260 
ENDOSULFAN II 
GAMMA-CHLORDANE 

Pesticides/PCBs (mg/kg) 
4,4'-DDT 
ENDOSULFAN II 
ENDRIN 
HEPTACHLOR EPOXIDE 
KETHOXYCHLOR 

0.0054 
0.0028 J 
0.0054 
0.0021 J 
0.041 J 

s41ss0400106 
Pesticides/PCBs (mg/kg) 

Pesticides/PC'& (rag/kg) 
AROCLOR-1260 
ENDOSULFAN II 

Inorganics (mg/kg) 
ARSENIC 
CADMIUM 
IRON 
LEAD 

390 
0.42 
37300 
472 J 

AROCLOR-1260 

S41SSO220106 

541SSO230106 
Pesticides/PCBs (mg/kg) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
AROCLOR-1260 
ENDCWJLFAN II 
ENDRIN KETONE 
HEPTACHLOR 
METHOXYCHLOR 
Inorganics (me/kg) 
ARSENIC 
CADMIUM 
IRON 

0.016 J 
0.024 J 
0.056 J 

226 

0.0037 J 
0.2 J 
0.006 J 
0.0074 J 
0.0046 J 

AROCLOR-1260 

0.021 J 
ENDRIN ALDEKYDE 

48.3 
I I 

0.53 
13200 
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0.069 J 
0.12 J 
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3.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

This section discusses the Applicable or Relevant and Appropriate Requirements (ARARs) pertinent to 

remedial alternatives for Sites 12 and 41. 

3.1 INTRODUCTION 

In developing and selecting remedial action alternatives, the degree of public health or enviironmental 

protection afforded by each remedy must be considered. Actions that attain or exceed conformance with 

ARARs are given primary consideration. On-site actions need only comply with substantive (e.g., design 

standards) requirements. Off-site actions must comply with substantive and administrative (e.g., permits, 

recordkeeping) requirements. 

ARARs consist of the following: 

,,- i..\ 

. Any standard, requirement, criterion, or limitation under federal environmental law. 

. Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility- 

siting law that is more stringent than the associated federal standard, requirement, criterion, or 

limitation. 

One of the primary concerns during the development of remedial action alternatives for hazardous waste 

sites under CERCLA or “Super-fund” is the degree of human health and environmental protection afforded 

by a given remedy. Section 121 of CERCLA requires that primary consideration be given to remedial 

alternatives that attain or exceed ARARs. The purpose of this requirement is to make CERCLA response 

actions consistent with other pertinent federal and state environmental requirements. 

Definitions of the two types of ARARs, as well as other TBC (to be considered) criteria, are given below: 

l Applicable Requirements means those cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 

or state law that directly and fully address a hazardous substance, pollutant, contaminant, remedial 

action, location, or other circumstance at a CERCLA site. 

._I 

. Relevant and Appropriate Requirements means those cleanup standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated under 

federal or state law, that although not “applicable,” address problems or situations sufficiently similar 
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(relevant) to those encountered at the CERCLA site that their use is well suited (appropriate) to the 

particular site. 

l TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing remedial action alternatives and for determining action levels that are protective to human 

health and/or the environment. 

Section 121 (d)(4) of CERCLA allows the selection of a remedial alternative that will not attain all ARARs if 

any of six conditions for a waiver of ARARs exist. These conditions are as follows: (1) the remedial 

action is an interim measure whereby the final remedy will attain the ARAR upon completion; 

(2) compliance will result in greater risk to human health and the environment than other options; 

(3) compliance is technically impracticable; (4) an alternative remedial action will attain the equivalent of 

the ARAR; (5) for state requirements, the state has not consistently applied the requirement in similar 

circumstances; or (6) compliance with the ARAR will not provide a balance between protecting public 

health, welfare, and the environment at the facility with the availability of funds. The last condition only 

applies to Superfund-financed actions. 

ARARs fall into three categories, based on the manner in which they are applied. The characterization of 

these categories is not perfect, because many requirements are combinations of the three types of 

ARARs. These categories are as follows: 

. Chemical Specific: Health- or risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants. Chemical-specific ARARs govern the 

extent of site cleanup. 

. Location Specific: Restrictions based on the concentration of hazardous substances or the conduct 

of activities in specific locations. Some examples of special locations include floodplains, wetlands, 

historic places, and sensitive ecosystems or habitats. These ARARs may restrict or preclude certain 

remedial actions and may apply only to certain portions of a site. 

l Action Specific: Technology- or activity-based controls or restrictions on activities related to 

management of hazardous substances. Action-specific ARARs pertain to implementing a given 

remedy. 

3.2 CHEMICAL-SPECIFIC ARARS AND TBC CRITERIA 

This section presents a summary of federal and state chemical-specific ARARs and TBC criteria. All 

these ARARs and TBC criteria provide medium-specific guidance on “acceptable” or “permissible” 
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concentrations of contaminants. Table 3-l presents a summary of federal and state chemical-specific 

ARAFis and TBC criteria. 

3.2.1 Federal 

The Safe Drinkinq Water Act (SDWA) promulgated National Primary Drinking Water Standard Maximum 

Contaminant Levels (MCLs) (40 CFR 141). MCLs are enforceable standards for contaminants in a public 

drinking water supply system. They consider not only health factors but also the economic and technical 

feasibility of removing a contaminant from a water supply system. EPA has also promulgated Maximum 

Contaminant Level Goals (MCLGs) for several organic and inorganic compounds in drinking water. 

MCLGs are non-enforceable guidelines that do not consider the technical feasibility of contaminant 

removal. Secondary MCLs (SMCLs) (40 CFR 143) are not enforceable but are intended as guidelines for 

contaminants that may adversely affect the aesthetic quality of drinking water, such as taste, odior, color, 

and appearance, and may deter public acceptance of drinking water provided by public water systems. 

MCLs, MCLGs, and SMCLs may be relevant and appropriate for remedial actions that include 

groundwater cleanup. 

EPA Health Advisories are non-enforceable guidelines developed by the EPA Office of Drinking Water for 

chemicals that may be intermittently encountered in public water supply systems. Health advisories are 

available for short-term, long-term, and lifetime exposures for a lo-kg child and a 70-kg adult. Health 

advisories may be pertinent TBC criteria for remedial actions involving groundwater, especially for 

chemicals that are not regulated under the Safe Drinking Water Act (SDWA). 

EPA Ambient Water Qualitv Criteria (AWQC) are non-enforceable guidelines that were developed 

pursuant to Section 304(a) of the Clean Water Act (CWA) for pollutants in surface water. Although 

AWQC are not legally enforceable, they have been used for some states to develop enforceable water 

quality standards. These guidelines should be considered as potential ARARs, as specified by CERCLA. 

AWQC are available for the protection of human health from exposure to chemicals in drinking water and 

from ingestion of aquatic organisms. AWQC are also available for the protection of freshwater and 

saltwater aquatic life. AWQC may be considered for actions that involve surface water. 

Reference Doses (RfDs) are estimates (with uncertainty spanning perhaps an order of magnitude) of the 

amount of a chemical to which humans (including sensitive receptors) can be subjected daily for a lifetime 

without an appreciable risk of adverse health effects. ‘While not strictly a TBC criterion to be met by 

remedial alternatives, RfDs can be used to develop cleanup goals and to determine areas of a site that 

pose an unacceptable risk to human health. 
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Cancer Slope Factors (CSFsj are used for estimating the lifetime probability of humans developing 

cancer from exposure to known or suspected carcinogens. While not strictly a TBC criterion to be met by 

remedial alternatives, CSFs can be used to develop cleanup goals and to determine areas of a site that 

pose an unacceptable risk to human health. 

Toxic Substances Control Act (TSCA) PCB Spill Cleanup Policv (40 CFR 761 Subpart G) establishes 

guidelines for cleanup of PCB spills that occurred after May 1987. This policy applies to the cleanup of 

spills resulting from the release of materials containing PCBs at concentrations of 50 ppm or greater. The 

policy requires cleanup of PCBs to different levels depending on the spill location, the potential for 

exposure to residual PCBs remaining after cleanup, the concentration of PCBs initially spilled, and the 

nature and size of the population potentially at risk of exposure. The cleanup standards may be 

appropriate and relevant for sites contaminated with PCBs. 

Guidance on Remedial Actions for Superfund Sites with PCBs (OSWER Directive No. 9355.4-01) 

provides guidance for evaluating and remediating PCB contamination to ensure protection of human 

health. This TBC criterion can be used to determine areas of a site that pose unacceptable risks from 

PCBs. 

3.2.2 State 

Maryland Drinkinq Water Requlations (COMAR 26.04.01) include MCLs for inorganic and organic 

chemicals in drinking water. These standards may be relevant and appropriate for alternatives that 

involve groundwater cleanup. 

Marvland Surface Water Qualitv Criteria (COMAR 26.08.02.03) establish minimum standards for surface 

water quality for each designated use. Standards are available for the protection of human health and the 

protection of aquatic life. These standards may be applicable for alternatives that involve or affect 

surface water. 

3.3 LOCATION-SPECIFIC ARARS AND TBC CRITERIA 

This section presents a summary of federal and state location-specific ARARs and TBC criteria. All these 

ARARs and TBC criteria provide restrictions on activities at special locations. Table 3-2 presents a 

summary of federal and state location-specific ARARs ahd TBC criteria. 
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3.3.1 Federal 

The Endanqered Species Act of 1978 (16 USC 1531; 50 CFR 402) provides for consideration of the 

impacts on endangered and threatened species and their critical habitats. The act requires federal 

agencies, in consultation with the Secretary of the Interior, to ensure any action authorized, funded, or 

carried out by the agency is not likely to jeopardize the continued existence of any endangered or 

threatened species or adversely affect its critical habitat. There are no known endangered or threatened 

species or their critical habitats at Sites 12 and 41. However, the bald eagle has been known to forage at 

the Site 12 pond. 

The Fish and Wildlife Coordination Act (16 USC 6611, the Fish and Wildlife Improvement Act of 1978 (17 

USC 742a), and the Fish and Wildlife Conservation Act (16 USC 2901) provide for consideration on the 

impacts on wetland and protected habitats. The act requires that federal agencies, before issuing a 

permit or undertaking federal action for the modification of any body of water, consult with the appropriate 

state agency exercising jurisdiction over wildlife resources to conserve those resources. Wetlands are 

present at Site 12. 

Federal Protection of Wetland Executive Order (E.O. 11990) provides for consideration of wetlands 

during remedial actions. E.O. 11990 requires federal agencies, in carrying out their responsibilities, to 

take action to minimize the destruction, loss, or degradation of wetlands and to preserve and enhance the 

natural and beneficial values of wetlands. 40 CFR 6 Appendix A contains EPA policy for implementing 

the provision of E.O. 11990. Wetlands are present at Site 12. Mitigation of adverse effects to these 

wetlands must be implemented if the wetlands will be disturbed by remedial activities. 

Federal Floodplain Manaqement Executive Order (E.O. 11988) provides consideration of floodplains 

during remedial actions. E.O. 11988 requires federal agencies, in carrying out their responsibilities, to 

take action to avoid adverse effects, minimize potential harm, restore, and preserve the natural and 

beneficial values of floodplains. 40 CFR 6 Appendix A contains EPA policy for implementing the 

provision of E.O. 11988. Sites 12 and 41 are not located within a floodplain. 

The Archeoloqical and Historic Preservation Act (16 USC 469) provides for the preservation of historical 

and archeological data that might otherwise be lost as a result of alterations of the terrain. If activities in 

connection with any federal construction project or federally approved project may cause irreparable loss 

to significant scientific, historic, or archeological data, the agency undertaking the project must preserve 

the data or request the Department of the Interior to do so. There are no historical or archeological areas 

at Sites 12 or 41. 
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3.3.2 State 

Marvland Threatened and Endanqered Species Requlations (COMAR 08.03.08) provide for consideration 

of the impacts on endangered, threatened, and rare species and their critical habitats. There are no 

endangered, threatened, or rare species or their critical habitats at Sites 12 and 41. However, the bald 

eagle has been known to forage at the pond adjacent to Site 12. Remedial actions at Site 12 are not 

expected to adversely impact these areas. 

Marvland Requlations on Construction on Nontidal Waters and Floodplains (COMAR 26.17.04) are 

designed to govern construction, reconstruction, repair, alteration of a dam, reservoir, or water obstruction 

or any change of the course, current, or cross section of a stream or body of water. This includes 

changes to the loo-year frequency floodplain of free-flowing waters. Remedial alternatives for Site 12 

may temporarily impact surface water bodies. Remedial alternatives for Site 41 should not impact 

Mattawoman Creek. 

Maryland Nontidal Wetland Requlations (COMAR 26.23) contain permit requirements for activities in 

nontidal wetlands. The intent of the requirements is to avoid adverse impacts and minimize losses of 

nontidal wetlands. Nontidal wetlands are located along the pond adjacent to Site 12. Although 

Mattawoman Creek is an area designated under “Nontidal Wetlands of Special State Concern” (COMAR 

26.23.06.02), remedial alternatives at Site 41 are not expected to encroach upon the creek. In addition, a 

marsh is located approximately 200 yards south of the site. Mitigation of adverse effects to wetlands 

must be implemented if they will be disturbed by remedial activities. 

Marvland Tidal Wetland Requlations (COMAR 26.24) contain permit requirements for activities in tidal 

wetlands. The intent of the requirements is to avoid adverse impacts and minimize losses of tidal 

wetlands. Tidal wetlands are found in the Chesapeake Bay, the tidal tributaries to the Chesapeake Bay, 

and the 3-mile area seaward of the low water mark of Maryland’s Atlantic coast. There are no tidal 

wetlands at Sites 12 and 41. 

3.4 ACTION-SPECIFIC ARARs AND TBC CRITERIA 

This section presents a summary of federal and state action-specific ARARs and TBC criteria. All these 

ARARs and TBC criteria pertain to implementation of a remedial activity. Table 3-3 presents a summary 

of federal and state action-specific ARARs and TBC criteria. 
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3.4.1 Federa I 

Clean Air Act consists of programs or requirements that may be ARARs depending on the nature of the 

remedial action and the amount and type of air emissions that may be discharged. These programs 

include National Ambient Air Quality Standards (NAAQS) (40 CFR 50), National Emissions Sta.ndards of 

Hazardous Air Pollutants (NESHAPs) (40 CFR 61 and 63), and New Source Performance (Standards 

(NSPS) (40 CFR 60). 

EPA requires the attainment and maintenance of primary and secondary NAAQS to protect public health 

and welfare, respectively. NAAQS are available for six criteria pollutants (carbon monox.ide, lead, 

nitrogen oxides, ozone, sulfur dioxide, and airborne particulates). These standards are not source 

specific but rather are national limitations on ambient air quality. States are responsible for assuring 

compliance with NAAQS. Requirements in an EPA-approved State Implementation Plan for the 

implementation, maintenance, and enforcement of NAAQS are potential ARARs. NAAQS might be 

relevant and appropriate for emissions of particulates from remedial activities related to contaminated 

soils at a site. 

NESHAPs are emission standards for source types (i.e., industrial categories) that emit haz,ardous air 

pollutants and include significant sources of beryllium, vinyl chloride, benzene, asbestos, wet dust 

particulates, and other hazardous substances. NESHAPs might be relevant and appropriate for 

emissions of hazardous air pollutants from treatment of contaminated soil. 

NSPS are established for new sources of air emissions to ensure that the new stationary sources 

minimize emissions. These standards are for categories of stationary sources that cause or contribute to 

air pollution that might endanger public health or welfare. Standards are based on the best demonstrated 

technology. NSPS may be relevant and appropriate for treatment of contaminated soil if t.he pollutant(s) 

emitted and the technology used during the cleanup action are sufficiently similar to the pollutant and 

source category regulated by the NSPS and are well suited to the circumstances at the site. 

Resource Conservation and Recovery Act (RCRA) Subtitle C regulates the treatment, storage, and 

disposal of hazardous waste from its generation to its ultimate disposal. In general, RCRA Subtitle C 

requirements will be applicable if either of the following apply: 

l The waste is a listed or characteristic hazardous waste and was treated, stored, or disposed after the 

effective date of the RCRA requirements under consideration. 

l The activity at a CERCLA site constitutes current treatment, storage, or disposal of hazardous waste 

as defined by RCRA. 
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RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to a 

hazardous waste or the on-site remedial action includes treatment, storage, or disposal. In addition, the 

particular RCRA requirement should be well suited to the circumstances of the contaminant release and 

site. 

The following requirements included in RCRA Subtitle C regulations may pertain to remedial actions at 

Sites 12 and 41: 

l Identification and listing of hazardous wastes (40 CFR 261) 

l Hazardous waste generator requirements (40 CFR 262) 

l Transportation requirements (40 CFR 263) 

. Standards for treatment. storage, and disposal (TSD) facilities (40 CFR 264), including corrective 

action management units (CAMUs) and temporary units (TUs) 

l Land disposal restrictions (40 CFR 268) 

Standards Applicable to Generators of Hazardous Waste (40 CFR 262) include manifest requirements, 

pre-transport requirements (i.e., packaging, labeling, placarding), recordkeeping, and reporting. 

Standards Applicable to Transporters of Hazardous Waste (40 CFR 263) are applicable to off-site 

transport of hazardous waste. These regulations include requirements for compliance with the manifest 

and recordkeeping systems and requirements for immediate action and cleanup of spills during transport. 

Standards for Owners and Operators of Hazardous Waste Treatment, Storaqe, or Disposal (TSD) 

Facilities (40 CFR 264) are potentially applicable to remedial actions involving hazardous waste that may 

be taken at the site and to off-site facilities receiving hazardous waste from the site for treatment or 

disposal. Standards for TSD facilities include requirements for preparedness and prevention, releases 

from solid waste management units (SWMUs) (i.e., corrective action requirements), closure and post- 

closure care, use and management of containers, and design and operating standards for tank systems, 

surface impoundments, waste piles, landfills, and incinerators. When a site, or portion thereof, receives a 

CAMU designation, the designated area qualifies for certain exemptions from RCRA Subtitle C 

requirements. A temporary unit, such as a waste pile that will only be used for a short time during 

remediation, also qualifies for certain exemptions. , 

Land Disposal Restriction (LDR) Requirements (40 CFR 268) restrict certain hazardous wastes from 

being placed or disposed on the land unless they meet specific treatment standards. Removal and 

treatment of a RCRA hazardous waste or movement of a waste outside a CAMU, thereby constituting 
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“disposal,” may trigger LDR requirements. LDRs are not triggered when hazardous remediation waste is 

placed in a CAMU, when remediation wastes generated at a facility outside the CAMU are consolidated 

into a CAMU, and when remediation wastes are moved between two or more CAMUs. In addition, 

remediation wastes can be excavated from a (CAMU), treated in a separate unit, and redeposited in the 

CAMU without triggering LDRs. 

RCRA Subtitle D establishes minimum design and operating criteria for solid waste (nonhazardous waste) 

landfills. In general, this applies to landfills that (1) receive municipal solid waste as defined in 40 CFR 

258, (2) codispose sewage sludge with municipal solid waste, (3) receive nonhazardous municipal solid 

waste combustion ash, or (4) are not regulated under RCRA Subtitle C. The closure and post-closure 

care requirements under RCRA Subtitle D may be applicable to capping alternatives. 

TSCA PCB Disposal Requirements (40 CFR 761) identify disposal requirements for PCBs at 

concentrations above 50 ppm. The disposal requirements depend on the type and concentration of 

PCBs. The requirements are potentially applicable for disposal of material contaminated with PCBs at 

Site 41. 

The Clean Water Act governs point-source discharges to surface water through the National Pollutant 

Discharge Elimination System (NPDES), the discharge of dredged or fill material to surface water, and 

spills of oil and hazardous substances to surface water. NPDES requirements (40 CFR 122) are 

potentially applicable if the direct discharge of pollutants into surface water is part of the remedial action. 

This includes the discharge of storm water from construction and other industrial activities. Dredge and 

fill requirements (40 CFR 230 to 232) may be applicable if fill materials are deposited into surface water. 

Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR 107 and 171 to 

179) regulate the transport of hazardous materials. These rules are potentially applicable to wastes 

shipped off site for laboratory analysis, treatment, or disposal. 

3.4.2 State 

Marvland Ambient Air Qualitv Standards (COMAR 26.11.04) establish ambient standards for particulate 

matter, sulfur oxides, carbon monoxide, ozone, nitrogen dioxide, and lead. These standards may be 

relevant and appropriate for emissions of fugitive dust and other criteria pollutants that may be generated 

during soil excavation, handling, or treatment. 

,,.-- . 
Marvland General Emissions Standards, Prohibitions, and Restrictions (COMAR 26.11.06) establish 

emission standards for visible emissions, particulate matter, carbon monoxide, sulfur compounds, volatile 

organic compounds, and fluoride. These regulations also control NSPS sources by reference to federal 
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regulations (40 CFR 60). These standards may be relevant and appropriate for emissions of fugitive dust 

and other regulated pollutants that may be generated during soil excavation, handling, or treatment. 

Marvland Requlations for Toxic Air Pollutants (COMAR 26.11 .I5 and 26.11.16) are standards for 

industries that emit toxic air pollutant, including sources regulated by NESHAPs (40 CFR 61 and 63). 

These standards might be relevant and appropriate for emissions of toxic or hazardous air pollutants from 

treatment of contaminated soil. 

Marvland Requlations for Disposal of Controlled Hazardous Substances (COMAR 26.13) are similar to 

the federal RCRA Subtitle C hazardous waste regulations. The regulations include identification and 

listing of hazardous waste and standards for generators, transporters, and TSD facilities. These 

regulations also apply to PCBs at concentrations above 50 ppm. These regulations would be potentially 

applicable for any hazardous waste generated during remedial activities and would be potentially relevant 

and appropriate for handling of nonhazardous waste. 

Marvland Requlations for Solid Waste Manaqement (COMAR 26.04.07) establish standards for disposal 

of solid waste. The regulations include minimum design features for caps for municipal landfills, land- 

clearing debris landfills, rubble landfills, and industrial waste landfills. These regulations are potentially 

applicable for alternatives that involve capping. 

Marvland Water Pollution Permit Requlations (COMAR 26.08.04) contain requirements for discharges to 

surface water, including general discharge permits for certain classes of storm water discharges from 

construction and other industrial activities. These requirements are potentially applicable for discharges 

of storm water to surface water. 

Marvland Water Manaqement Requlations include requirements for erosion and sediment control 

(COMAR 26.17.01) and storm water management (COMAR 26.17.02). Federal projects do not require an 

erosion and sediment control plan; however, the design standards and specifications may be relevant and 

appropriate for land clearing, grading, or other earth disturbances. The regulations for storm water 

management apply to the development of land for residential, commercial, industrial, or institutional use 

but do not apply to agricultural land management practices. The minimum control requirements and 

design criteria may be relevant and appropriate for land clearing, grading, or other earth disturbances. 

Marvland Well Construction Requlations (COMAR 26.04.04) establish design standards and procedures 

applicable to construction of wells, including monitoring wells. The regulations contain construction 

standards and abandonment standards that are applicable to remedial activities that include groundwater 

monitoring. 
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TABLE 3-1 

CHEMICAL-SPECIFIC ARARs AND TBCs 
SITES 12 AND 41 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Act/Authority 

Federal 

Criteria/Issues Citation Brief Description Status Consideration in the FS 

Safe Drinking 
Water Act 

Maximum Contaminant 
Levels (MCLs) and 
Maximum Contaminant 
Level Goals (MCLGs) 

40 CFR 141 Establishes enforceable Relevant and Considered for determining 
standards (MCLs) and non- appropriate extent of groundwater 
enforceable goals (MCLGs) contamination. 
for public water systems for 
contaminants that have been 
determined to adversely 
affect human health. 

National Secondary Drinking 40 CFR 143 Establishes welfare-based Relevant and Considered for determining 
Water Regulations (SMCLs) standards for public water appropriate extent of groundwater 

systems to contaminants that contamination. 
may affect the aesthetic 
qualities of drinking water. 

EPA Office of Heatlh Advisories NA Establishes short-term, long- To be Considered for determining 
Drinking Water * term, and lifetime exposure considered extent of groundwater 

limits for children and adults. contamination. 

Clean Water Ambient Water Quality 40 CFR 131.36 Non-enforceable guidelines Relevant and Considered for determining 
Act Criteria for pollutants in surface appropriate extent of surface water 

water. contamination. 

Risk Reference Doses and NA Used to estimate risks and To be Considered for determining 
Assessment Cancer Slope Factors can be used to develop risk- considered areas of a site that pose an 
Guidance based cleanup goals. unacceptable risk. 

Toxic PCB Spill Cleanup Policy 40 CFR 761 Establishes guidelines for Relevant and Considered for determining 
Substances Subpart G cleanup of PCB spills. appropriate PCB cleanup levels for soil 
Control Act and surfaces. 



ActiAuthority 

Guidance on 
Remedial 
Actions for 
Super-fund 
Sites with PCB 
Contamination 

State 

Water, Ice, and 
Sanitary 
Facilities 
(Environment 
Article, Title 9) 
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Drinking Water Quality 

Surface Water Quality 
Criteria 

COMAR 
26.04.01 

---__ 
COMAR 

26.08.02.03 

Brief Description 

Provides guidance for 
evaluating and remediating 
PCB contamination to ensure 
protection of human health. 

Status 

To be 
considered 

Establishes drinking water Relevant and 
standards for public water 
systems. 

Establishes minimum 
standards for surface water 
quality. 

Consideration in the FS 

Considered for determining 
areas of site that pose an 
unacceptable risk from 
PCBs. 

.~-~___ 
Considered for determining 
extent of groundwater 
contamination. 

Considered for determining 
extent of surface water 
contamination and discharge 
criteria for alternatives that 
involve discharges to surface 
water. 



\ 

J 

C ActlAuthoritv 

Federal 

Endangered 
Species Act 

Fish and Wildlife 
Coordination Act, 
Improvement Act, 
and Conservation 
Act 

Protection of 
Wetlands 
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Protection of 
Endangered 
Species 

Impacts on Fis 
and Wildlife 

Activities in 
Wetlands 

h 

-L 

16 USC 1531 et 
seq and 50 CFR 
402 

16 USC 661 and 
33 CFR 320.3; 16 
USC 742a; and 
16 USC 2901 

Executive Order 
11990and40 
CFR 6 Appendix 
A 

This act and associated 
regulations requires federal 
agencies to act to avoid 
jeopardizing the continued 
existence of federally listed 
endangered or threatened 
species. 

Requires federal agencies to 
consult appropriate state 
agencies before structural 
modification of any body of 
water, including wetlands. 
Requires action to be taken to 
protect fish and wildlife from 
projects affecting the water body 
and provides for consideration 
of impacts on wetlands and 
protected habitats. 

If no practicable alternative 
exists to a remedial activity that 
may adversely affect a wetland, 
impacts from implementing the 
chosen alternative must be 
mitigated, 

Not applicable 

Potentially 
applicable 

Applicable 

There are no endangered 
species or critical habitats at 
Sites 12, 41, or 42. 

There are wetlandspresent 
at Site 12. There is 
contaminated sediment at 
Site 42. If any remedial 
actions potentially impact 
surface water, actions to 
reduce impacts would be 
considered and 
implemented, as appropriate. 

There are wetlands present 
at Site 12. Mitigation of 
adverse impacts to these 
wetlands must be 
implemented if they will be 
disturbed by remedial 
activities. 
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Act/Authority Criteria/Issues Citation Brief Description Status Consideration in the FS 

State 

Floodplain- 
Management 

Activities in 
Floodplains 

Executive Order 
11988and40 exists to performing cleanup in a 
CFR 6 Appendix 
* 

Archeological and Historic Areas 
Historical 
Preservation Act of 
1974 

Endangered Threatened and 
Species ’ Endangered 

Species 

Water Resources Construction on 
(Environment Nontidal Waters 
Article, Title 5) and Floodplains 

-.-____-~-~ ~ 
16 USC-469 and Establishes requirements Not applicable There are no historic or 
36 CFR 65 relating to potential loss or archeological areas at Sites 

destruction of significant 12, 41, or 42. 
scientific, historical, or 
archeological data as a result of 
a proposed remedy. 

COMAR 08.03.08 Provides for consideration of the Not applicable There are no endangered, 
impacts on endangered, threatened, or rare species 
threatened, and rare species at Sites 12, 41, or 42. 
and their critical habitats. - -~ 

COMAR 26.17.04 Governs water obstructions or .-- Applicable Remedial alternatives for 
changes to a stream or body of Sites 12 and 42 may 
water. temporarily impact surface 

water bodies. 

Nontidal Wetland COMAR 26.23 Establishes requirements for Applicable Nontidal wetlands are 
Regulations activities in nontidal wetlands. present at Sites 12 and 42. 

Mitigation of adverse effects 
to wetland must be 
implemented if they will be 
disturbed by remedial 
activities. 

Wetlands and 
Riparian Rights 
(Environment 
Article, Title 16) 

Tidal Wetland 
Regulations 

COMAR 26.24 Establishes requirements for Not applicable There are no tidal wetlands 
activities in tidal wetlands. at Sites 12, 41, or 42. 
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Act/Authority Criteria/Issues Citation Brief Description Status Considerations in the FS 

Federal 

Clean Air Act 

Resource 
Conservation and 
Recovery Act 
(Subtitle C) 

National Ambient Air 
Quality Standards 
(AAQS) 

New Source 
Performance 
Standards (NSPS) 

National Emission 
Standards for 
Hazardous Air 
Pollutants 
(NESHAPs) 

Identification and 
Listing of Hazardous 
Waste 

Standards Applicable 
to Generators of 
Hazardous Waste 

40 CFR 50 

40 CFR 60 

40 CFR 61 
and 40 CFR 
63 

40 CFR 261 

40 CFR 262 

Estabishes primary (health-based) 
and secondary (welfare-based) air 
quality standards for carbon 
monoxide, lead, nitrogen oxides, 
particulate matter, ozone, and 
sulfur oxides emitted from a major 
source of emissions. 

Establishes source-specific 
emission standards. 

Establishes emission standards 
for particular air contaminants 
from specific sources. 

Identifies those solid wastes that 
are subject to regulation as a 
hazardous waste. 

Establishes standards for 
generators of hazardous waste. 

Potentially 
relevant and 
appropriate 

Potentially 
relevant and 
appropriate 

Potentially 
relevant and 
appropriate 

Potentially 
applicable 

Potentially 
applicable 

Fugitive dust (particulate 
matter) and other criteria 
pollutants may be 
generated during soil 
excavation, handling, or 
treatment activities. 

Air pollutants may be 
discharged during soil 
treatment activities. __----~ 
Hazardous air pollutants 
may be discharged during 
soil treatment activities. 

Material to be transported 
off-site would need to be 
tested to determine wheths 
it is a hazardous waste. 

These standards would be 
applicable for hazardous 
wastes shipped off-site for 
disposal. 



Act/Authority 

Resource 
Conservation and 
Recovery Act 
(Subtitle C) 

Resource 
Conservation and 
Recovery Act 
(Subtitle D) 

Toxic Substances 
Control Act 

Criteria/Issues 

Standards Applicable 
to Transprorters of 
Hazardous Waste 

Standards for 
Owners and 
Operators of 
Hazardous Waste 
TSD Facilitites 

Land Disposal 
Restrictions 

Criteria for Municipal 
Solid Waste Landfills 

PC6 Disposal 
Requirements 

? 
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Citation 

40 CFR 263 

40 CFR 264 

40 CFR 268 

40 CFR 258 

40 CFR 761 

Brief Description 

Establishes standards for 
transportation of hazardous 
waste. 

Establishes minimum national 
standards for acceptable 
management of hazardous waste. 

Identifies hazardous wastes that 
are restricted from land disposal 
and waste analysis requirements. 

Subpart F contains requirements 
for closure and post-closure care. 

Identifies disposal requirements 
for PCBs at concentrations above 
50 ppm. 

Status 

Potentially 
applicable 

Potentially 
applicable or 
relevant and 
appropriate 

Potentially 
applicable 

Potentially 
relevant and 
appropriate 

Potentially 
applicable 

Considerations in the FS 

These standards would be 
applicable for hazardous 
wastes shipped offsite for 
disposal. 

These standards would be 
applicable for on-site 
treatment or disposal (e.g., 
capping) of hazardous 
waste or relevant and 
appropriate for 
nonhazardous waste. - 
These restrictions would 
apply if excavated soil was 
classified as a hazardous 
waste. 

The requirements would be 
considered for alternatives 
that included capping. 

Would apply for PCBs 
detected in soil or wastes at 
a concentration above 50 

pm. - 
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Status Considerations in the FS Act/Authority 

Clean Water Act 

Criteria/Issues Brief Description 

-NPDES permits are required for 
any discharges to surface waters. 

Citation 

40 CFR 122 Potentially 
applicable 

National Pollutant 
Discharge Elimination 
System 

Potentially 
appkable 

Any alternative that includes 
discharges into surface 
water would comply with the 
substantive permit 
requirements. 

The requirements would be 
considered for excavation 
or filling in surface water. 

~~____ 
Potentially 
applicable 

~~--__-~~ ---- ~.~... 
These requirements would 
be applicable for hazardous 
materials shipped off-site 
for disposal. 

Dredge and Fill 40 CFR 230 to 
232 

Provided guidelines and 
regulations related to permitting of 
discharges of dredge or fill 
material to surface water. 

Department of 
Transportation 

Rules for Hazardous 
Materials Transport 

49 CFR 107 
and 171 to 
179) 

Establishes requirements for the 
transport of hazardous materials. 

State 

Fugitive dust and-other 
criteria pollutants may be 
generated during soil 
excavation, handling, or 
treatment activities. 

- Fugitive dust and other 
criteria pollutants may be 
generated during soil 
excavation, handling, or 
treatment activities --- 
Hazardous air pollutants 
may be discharged during 
soil treatment activities. 

- 

Ambient Air 
Quality Control 
(Environment 
Article, Title 2) 

Ambient Air Quality 
Standards 

COMAR 
26.11.04 

Establishes ambient standards for 
particulate matter, sulfur oxides, 
carbon monoxide, ozone, nitrogen 
oxides, and lead. 

Establishes emission standards 
for visible emissions, particulate 
matter, carbon monoxide, sulfur 
compounds, VOCs, and fluoride 
and control of NSPS sources. 

Establishes standards for 
industries that emit toxic air 
pollutants, including sources 
regulated by NESHAPs. 

Potentially 
relevant and 
appropriate 

COMAR 
26.11.06 

Potentially 
relevant and 
appropriate 

General Emission 
Standards, 
Prohibitions, and 
Restrictions 

Potentially 
relevant and 
appropriate 

Toxic Air Pollutants COMAR 
26.11.15 and 
26.11.16 



Act/Authority 

Hazardous 
Materials and 
Hazardous 
Substances 
(Environment 
Article, Title 7) 

Regulation of 
Water Supply, 
Sewage Disposal, 
and Solid Wastes 
(Environment 
Article, Title 9) 

Criteria/Issues 

Identification and 
Listing of Hazardous 
Waste 

Standards Applicable 
to Generators of 
Hazardous Waste 

Standards Applicable 
to Transprorters of 
Hazardous Waste 

Standards for 
Owners and 
Operators of 
Hazardous Waste 
TSD Facilitites 

Solid Waste 
Management - 
Closure of Sanitary 
Landfills 

Water Pollution 
Permit Regulations 
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Citation 

COMAR 
26.13.02 

COMAR 
26.13.03 

COMAR 
26.13.04 

COMAR 
26.13.05 

COMAR 
26.04.07 

COMAR 
26.08.04 

Brief Description 

Identifies those solid wastes that 
are subject to regulation as a 
hazardous waste. This includes 
PCBs above 50 ppm. - 
Establishes standards for 
generators of hazardous waste. 

- Establishes standards for 
transportation of hazardous 
waste. 

Establishes minimum standards 
for acceptable management of 
hazardous waste. 

Contains requirements for closure 
and post-closure care of land 
disposal facilities. 

Contains requirements for 
discharges to surface water 

Status 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable 

Potentially 
applicable or 
relevant and 
appropriate 

Potentially 
applicable 

Potentially 
applicable 

Considerations in the FS 

Material to be transported 
off-site would need to be 
tested to determine whether 
it is a hazardous waste. -. 
These standards would be 
applicable for hazardous 
wastes shipped off-site for 
disposal. 

These standards would be 
applicable for hazardous 
wastes shipped off-site for 
disposal. 

These standards would be 
applicable for on-site 
treatment or disposal (e.g., 
capping) of hazardous 
waste or relevant and 
appropriate for 
nonhazardous waste. 

The requirements would be 
considered for any 
alternative that involves 
capping. 

Any alternative that includes 
a discharge to surface 
water would comply with 
these requirements. -___ 



Act/Authority Criteria/Issues 

Regulation of Well Construction 
Water Supply, Regulations 
Sewage Disposal, 
and Solid Wastes 
(Environment 
Article, Title 9) -. 

TABLE 3-3 

ACTION-SPECIFIC ARARs AND TBCs 
SITES 12 AND 41 

IHDIV-NSWC, INDIAN HEAD MARYLAND 
PAGE 5 OF 5 

Citation 

COMAR 
26.04.04 

Brief Description I Status 

Contains design standards and 
procedures for construction of 
wells. 

Potentially 
applicable 

Considerations in the FS 

The requirements would 
apply to remedial activities 
that include groundwater 
monitoring. 



4.0 REMEDIAL ACTION OBJECTIVES 

In this section, remedial action objectives (RAOs) are developed for each of the sites, Site 12 (Town Gut 

Landfill) and Site 41 (Scrap Yard). 

4.1 SITE 12 -TOWN GUT LANDFILL 

4.1.1 Media of Interest 

The 1999 ‘RI report prepared for Site 12 (TtNUS, 1999a) examined the data available for Site 12 and 

developed human health and ecological risk assessments for the site. Based on the recommendations in 

the RI (see Section 2.2.6 in this FS), an evaluation of ARARs, and anticipated future uses of th,e site, the 

media of interest at Site 12 are surface soils on the former landfill and the landfill waste. The only 

unacceptable risks to human health identified in the RI were from exposure to soil and groundwater under 

the hypothetical future residential exposure scenario. Although residential land uses are not anticipated 

at Site 12 in the foreseeable future, one of the remedial objectives is to prevent future residential 

exposure to contaminants. The ecological risk assessment in the RI only identified potential risks from 

surface soils on the former landfill. Although chemical concentrations in groundwater were above 

chemical-specific ARARs, groundwater beneath the site is not a current or potential source of drinking 

water under the anticipated non-residential land use. 

4.1.2 Surface Soils 

Based on the ecological risk assessment in the RI and summarized in this document in Section 2.252, 

the chemicals of interest in surface soils are mercury, silver, and Aroclor 1254. Of the contaminants of 

interest, silver is detected most frequently at the highest concentration. 

Because Site 12 is characterized as a land-clearing debris landfill, there are specific AFIAR-driven 

requirements for landfill closure. These requirements specify either the application of a cover system 

(with performance criteria) or landfill removal and clean closure of the site. In either of these cases, 

modifications can be incorporated into the design to prevent ecological receptors from coming into 

contact with contaminated surface soils. For example, cover systems can incorporate biotic barriers that 

prevent burrowing animals from contacting the contaminated surface soils or, with removal of the landfill, 

the potential for contact with contaminated surface soils is eliminated by removing the contaminated 

material and essentially re-establishing existing grades. 
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4.1.3 Landfill 

It is reported that material such as landscape waste, fill material, and rubble were disposed in the Town 

Gut Landfill. Other materials that may have been placed in the Site 12 landfill include paints, varnishes, 

and other chemical waste. NEESA has estimated the total volume of material (NEESA, 1983) at 

80,000 cubic yards or 6,400 tons of mixed solid waste materials, primarily landscaping waste, tree 

stumps, and demolition debris. Materials in the landfill are not considered to be hazardous. 

State solid waste management regulations (COMAR 26.04.07.21) contain closure requirements for the 

following types of sanitary landfills: municipal, land-clearing debris, rubble, and industrial waste. Closure 

requirements for sanitary landfills, except those for land-clearing debris, specify a RCRA Subtitle D cap 

that includes the following (from bottom to top): 

e Low-permeability cap: The cap material may consist of synthetic material with a minimum thickness of 

20 mil and a maximum permeability of 1 E-10 cm/set or a minimum of 1 foot of clay or other natural 

fine-grained material having an in-place permeability less than or equal to IE-05 cm/set. The cap 

shall be installed with a minimum slope of 4 percent to facilitate drainage of percolate. 

. Drainage layer: Acceptable drainage layer material shall include clean sand or other natural coarse- 

grained material with an in-place permeability greater than lE-03 cm/set. Commercially available 

filter fabrics, when used in conjunction with synthetic drainage blankets, may serve instead of the fine 

material. 

. Final earthen cover: Minimum cover thickness shall be 2 feet. Minimum slope shall be 4 percent to 

facilitate surface drainage from the site. The cover material shall contain sufficient organic material 

and nutrients to sustain a vegetative cover. Topsoil, or topsoil created using sewage sludge, and less 

select soils as authorized by COMAR 26.04.06 shall constitute acceptable final cover. 

. Vegetative stabilization: The area shall be stabilized using a perennial cover species as 

recommended by the county soil conservation district. Sufficient lime and commercial fertilizer, or 

sewage sludge as authorized by a permit under COMAR 26.04.06, shall be applied to the site to 

sustain vegetative growth. 

The solid waste management regulations were promulgated under the authority of Environment Article, 

Sections 9-204, 9-252, and 9-314, Annotated Code of Maryland. Section 9-204 (installing, altering, or 

extending water supply systems, sewerage systems, or refuse disposal systems) applies to a refuse 

disposal system that is for public use or any refuse disposal system that is a solid waste acceptance 

facility installed, altered, or extended after July 1, 1988. The Site 12 landfill was not for public use and 
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was not used after 1980. Therefore, the closure regulations are not applicable, but they may be relevant 

and appropriate. Variances for design or operation and maintenance requirements contained in the solid 

waste regulations may be granted. The change must conserve and protect the public health, the natural 

resources, and the environment of the state and control air, water, and land pollution to at least the same 

extent as would be obtained by compliance with the regulations. 

4.1.4 Preliminarv Remediation Goals 

No chemical-specific PRGs have been developed for Site 12. The ARAR-driven requirements for landfill 

closure are inherently protective of humans for the non-residential use anticipated for this site and lend 

themselves to incorporating measures that address potential ecological receptors. 

To the extent that potential remedial alternatives include removal of landfilled waste material, visual 

determinations, rather than chemical-specific PRGs, would be relied upon to determine if the landfilled 

material has been sufficiently removed. 

4.1.5 Remedial Action Obiectives 

Based on the media of concern, the potential pathways and receptors of concern, and anticipated land 

use scenarios, one RAO has been developed for surface soils. The RAO for surface soils is to eliminate 

receptor exposure pathways by removing the potential for direct contact between receptors and 

contaminants. 

Based on the intent of the solid waste management regulations, one RAO was developed for the Site 12 

landfill. The RAO is to close the landfill in a manner that protects human health and the environment and 

controls air, water, and land pollution. 

4.1.6 Areas and Volumes 

As described on Section 2.2.7, a pre-FS field investigation was conducted at Site 12 to better define the 

extent of the existing landfill. That investigation concluded that the total landfill covers 4.3 acres and has 

a perimeter of approximately 2,600 feet. Based on the wetland delineation conducted at the site 

(Appendix A), remedial activity will affect approximately 18,800 square feet of wetland. 

, 

,,, , -1-x 

It is necessary to estimate the volume of material landfilled at Site 12 for the purpose of developing 

remedial alternatives in this FS. The pre-FS field investigation was not intended to definitely map the 

variations in thickness of the existing final cover over the landfilled material, nor was it intended to 

determine the existing thickness of the landfilled material. However, volumes have been estimated based 
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on observations during the pre-FS field investigation, boring logs from previously installed monitoring 

wells, and maps of previous and current topography at Site 12. Those considerations led to the 

assumption that average thickness of landfilled material over the entire area of the landfill is 

approximately 10 feet. Thus it is estimated that Site 12 contains a total volume of approximately 

70,000 cubic yards of landfilled material. 

4.2 SITE 41 -SCRAP YARD 

This section discusses the media of interest at Site 41 based on the results of the human health and 

ecological risk assessments presented in the RI report (TtNUS, 1999a). The contaminants of interest and 

allowable exposure levels based on the human health risk assessment are determined. The chemicals of 

concern (COCs) for each medium are selected and PRGs for the COCs are determined. Target cleanup 

levels are also established based on the ecological risk assessment results. Chemical-specific ARARs 

are discussed and RAOs for Site 41 are developed. 

4.2.1 Media of Interest 

The RI report prepared for Site 41 (TtNUS, 1999a) examined the data available for Site 41 and developed 

human health and ecological risk assessments for the site. Based on recommendations in the Rf (see 

Section 2.3.6 in this FS), an evaluation of ARARs, and anticipated future land use at Site 41, the medium 

of interest at Site 41 is surface soil. Hypothetical future residents face unacceptable risks from exposure 

to soil and groundwater; however, this future scenario is not anticipated. Future construction workers and 

current/future full-time employees face unacceptable risks to human health from exposure to surface soil. 

Additionally, potential ecological risks are present from chemicals in surface soil. 

Future construction workers would also face unacceptable risks to human health from exposure to 

noncarcinogenic compounds in subsurface soil, primarily arsenic and chromium. However, the 

unacceptable risk associated with chromium is primarily due the inhalation reference dose for chromium 

as published in EPA guidance and used in the human health risk calculations for the remedial 

investigation report. Subsequent to the remedial investigation report’s preparation, the EPA guidance 

was modified to reflect a lower reference dose for chromium. Using the more current chromium reference 

dose in the risk calculations results in a hazard index lower than 1 .O for the construction worker. 

Additionally, the maximum arsenic concentration (328 mg/kg) detected in the subsurface soils was used 

as the exposure point concentration for the construction’worker. All other arsenic detections presented in 

the RI report for subsurface soils are less than or similar to the background concentrations. This includes 

the next highest reported detection (17 mg/kg). Arsenic is the only chemical detected in subsurface soils 

at concentrations exceeding RBCs (i.e., 3.8 mg/kg for an industrial scenario) that would be used for 

COPC selection assuming an industrial land use scenario. Consequently, based on the available data, 
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only the subsurface arsenic concentration in the vicinity of Soil Boring No. 2 is associated with the human 

health risk for a hypothetical construction worker exposed to subsurface soils. Since the subsurface risk 

from arsenic appears to be due to an isolated detection of the compound, the FS will not address 

subsurface soil across the entire site. However, surface soil remedial action alternatives that are 

proposed for Site 41 will also address this sample location (41 SB02). 

Chemical concentrations of TCE, arsenic, barium, and cobalt in groundwater samples were above 

chemical-specific ARARs (i.e., MCLs) or EPA Region III RBCs and were selected as COPCs in the RI 

report (TtNUS, 1999a). However, groundwater beneath the site is not a current or potential source of 

drinking water and human health risks due to groundwater contamination were within acceptab’le limits for 

non-residential scenarios. As a result, groundwater remediation is not addressed in this FS. However, 

the remedial alternatives developed in this FS include groundwater monitoring to ensure that groundwater 

contamination does not migrate from the site. 

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

Creek, adjacent to Site 41. The RI report (TtNUS, 1999a) recommended that a more complete ecological 

assessment of Mattawoman Creek be considered as a separate study. Because the Navy is planning to 

initiate that study, surface water and sediment are not addressed in this FS. 

4.2.2 Review of the Baseline Human Health Risk Assessment for Surface Soil at Sitcs 

This section reviews the results of the baseline human health risk assessment for contaminants in surface 

soil samples collected at Site 41. The baseline risk assessment is summarized in Section 2.3. A detailed 

presentation of baseline risk assessment results is presented in the RI report (TtNUS, 1999a). For 

purposes of this FS, this review focuses on a discussion of baseline risk assessment results for workers 

because the current and anticipated future use of the site is industrial/ commercial. Ba.seline risk 

assessment results for other receptors (i.e., trespassers, hypothetical future residents) evaluated in the RI 

are included in the summary risk assessment tables for purposes of completeness. 

The following chemicals were selected as COPCs based on a comparison of maximum contaminant 

concentrations with EPA Region III RBCs, Federal Soil Screening Levels (SSLs) for the migration of 

chemicals from soil to air, and background soil concentrations: 

. Benzo(a)anthracene 

. Benzo(a)pyrene 

. Benzo(b)fluoranthene 

. Dibenzo(ah)anthracene 

. Indeno( 1,2,3-cd)pyrene 
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Aroclor 1260 

Arsenic 

Antimony 

Cadmium 

Total chromium 

Iron 

Lead 

Mercury 

These COPCs were evaluated quantitatively in the baseline human health risk assessment. 

The exposure assessment presented in the baseline human health risk assessment identified three types 

of workers (the typical full-time employee, the maintenance worker, and the construction worker), the 

adolescent trespasser, and the hypothetical future resident as potential receptors for chemicals present at 

Site 41. As noted previously, the adolescent trespasser and the hypothetical future resident were 

included for purposes of completeness. Trespassing at Site 41 is currently very unlikely because access 

-is restricted by an 8-foot-high, barbed-wire fence. Additionally, the current and anticipated future land use 

for Site 41 is commercial/industrial. The soil exposure pathways evaluated were incidental ingestion of 

soils, dermal contact with soils, and inhalation of airborne soil particulates. 

The results of the risk characterization prepared for Site 41 for the RME and CTE cases are summarized 

in Tables 4-l and 4-2, respectively. These tables present quantitative risk assessment results [i.e., 

cancer risk estimates, hazard indices (HIS)] for all media and all receptors evaluated. 

The cancer risk estimate presented for the full-time employee (6.4E-04) for the RME case exceeds the 

1 E-4 to 1 E-6 cancer risk range often evaluated by EPA when determining the need for environmental 

remediation. Cancer risk estimates for the maintenance worker and construction worker for the RME 

case are within the aforementioned cancer risk range. HIS developed for the full-time employee and 

construction worker for the RME case exceed unity, indicating a potential for adverse non-carcinogenic 

health effects. The HI developed for the RME case for the maintenance worker does not exceed unity, 

indicating that adverse health effects are not anticipated under the conditions established in the exposure 

assessment. 

The primary “risk-drivers” (i.e., the primary chemicals contributing to the risk estimates) are arsenic, 

Aroclor 1260, and PAH compounds. This FS will evaluate remedial alternatives for the surface soils at 

Site 41 because the cancer risk estimates developed for workers exceed or are within the 1 E-04 to 1 E-06 

cancer risk range and the HIS calculated for full-time and construction workers exceed unity. 
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4.2.3 Health-Based Selection of Chemicals of Concern and Preliminary Remediation Goals 

for Site 41 

The following subsections select COCs for Site 41 based on the results of the human h’ealth risk 

assessment and determine PRGs for the COCs. 

4.2.3.1 Selection of Chemicals of Concern for Surface Soil 

This section selects the COCs for surface soils at Site 41. COCs are a subset of the COPCs selected for 

Site 41 and are the risk drivers identified in the baseline human health risk assessment. This evaluation 

considers a future commercial/industrial land use scenario only. Consequently, COCs are presented for 

the following receptors only: 

l The full-time employee 

l The maintenance worker 

l The construction worker 

,- “2. Initially, COCs were selected based on risk estimates presented for individual COPCs in the baseline risk 

assessment. Risk estimates for individual COPCs are presented in Appendix K of the RI report (TtNUS, 

1999a). A COPC was selected as a COC if 

l The chemical-specific HI, an indicator of the potential for adverse non-car.cinogenic heakh effects, 

was equal to or greater than 0.2. A HI of 0.2 was selected to ensure that additive health effects for 

chemicals potentially affecting the same target organ or exhibiting the same target effect. were not 

overlooked. 

l The chemical-specific cancer risk estimate exceeded IE-06. The lE-06 benchmark was selected 

because it is the lower (i.e., more protective of human health) of the 1 E-04 to 1 E-06 cancer risk range 

often evaluated by EPA when determining the need for environmental remediation. 

The following chemicals were initially identified as COCs for surface soils at Site 41 using the preceding 

selection criteria: 

,- r;, 

. Arsenic 

l Cadmium 

l Chromium 

. Iron 
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. Lead 

. Aroclor 1260 

. Benzo(a)pyrene 

. Dibenzo(ah)anthracene 

Further evaluation of the RI baseline risk assessment results suggests that iron and chromium should not 

be included as COCs. Based on comments received from EPA on the RI report, iron should be 

eliminated as a COC (because of inappropriate reference dose.) [Note that the maximum concentration 

of iron in surface soils at Site 41 is 53,000 mg/kg; the 95 percent upper tolerance limit (UTL9& for the 

facility-wide background surface soil data set is 43,170 mgikg.] 

Chromium was not selected as a COC because this metal was evaluated assuming that all of it was 

present in the hexavalent state. However, the maximum Site 41 concentration (88.2 mg/kg) is less than 

the EPA Region IX PRG for chromium (450 mg/kg) that was established assuming a conservative 1 to 6 

ratio of chromium VI to chromium III. Chromium was also not selected because the inhalation RfD 

presented in the RI baseline risk assessment is not presently the most current value and over-predicts 

risk by a factor of 300. HIS developed for Site 41 chromium do not exceed unity if the most current 

inhalation reference dose is utilized to evaluate risk. 

Figure 4-1 provides locations of all positive detections of the COCs in surface soil at depths of 0 to 

6 inches as determined during the pre-FS field investigation. The detected concentrations are also 

provided. Figure 4-2 provides the same information for surface soil at depths of 12 to 18 inches. 

4.2.3.2 Development of Preliminary Remediation Goals for Surface Soil 

PRGs were calculated using the risk estimates developed in the RI baseline risk assessment and 

applying simple ratios as demonstrated in the example calculations presented in Appendix I. It is possible 

to utilize ratios because all equations presented in the RI for baseline risk assessment HI calculation are 

linear. A summary of potential PRGs for the Site 41 soils is presented in Table 4-3. Additional detail and 

example calculations for the PRGs are presented in Appendix I. 

Table 4-3 also presents EPA Region III RBCs, EPA Region IX PRGs, and PRGs calculated using the 

alternative skin surface areas and adherence factors derived from the EPA Exposure Factors Handbook 

Volume I - General Factors (EPA, 1997). The suggested alternative surface areas and adherence factors 

are in agreement with the new EPA dermal guidance document entitled Risk Assessment Guidance for 

Superfund Volume I: Human Health Evaluation Manual Supplemental Guidance Dermal Risk Assessment 

Interim Guidance (EPA, 1998). The dermal guidance document was not available in final form at the time 

that the RI report was prepared. The PRGs calculated using the methodology in the baseline risk 
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assessment are typically more conservative than the RBCs/PRGs provided by EPA Regions 1111 and IX, 

and are often more conservative than those produced using the EPA Exposure Factors Handbook and 

the new dermal guidance. Selected reference pages from the EPA Exposure Factors Handbook and the 

new EPA dermal guidance are presented in Appendix I. PRG calculations using the alternative skin 

surface areas and adherence factors are also presented in Appendix I. 

PRGs were developed for those COCs identified in Section 4.2.3.1, specifically arsenic, lead, Aroclor 

1260, benzo(a)pyrene, and dibenzo(ah)anthracene. Cadmium was initially selected as a COC because 

the HI reported for the full-time employee hypothetically exposed to surface soils was 0.4. However, 

cadmium was detected at a maximum concentration less than all the RBCs/PRGs calculated for an HI of 

1 or a cancer risk estimate of 1 E-06. Additionally, an HI calculated for cadmium using the alternative skin 

surface areas and adherence factors derived from the EPA Exposure Factors Handbook would not 

exceed 0.2. Consequently, human health risks from cadmium are not considered further in this FS for 

Site 41, and positive detections of cadmium were not shown on Figures 4-1 and 4-2. 

Arsenic was detected in Site 41 soils at a maximum concentration of 328 mg/kg, which exceeds the 

candidate PRGs presented in Table 4-3 and the background concentrations presented in the background 

investigation report (TtNUS, 1997) and provided in Tables 4-4, 4-5, and 4-6. Arsenic background 

concentrations as developed in the background report are summarized here. 

95% UCL on the Mean U-b% 
Ow/W (m&O 

Maximum Concentration 

(w/kg) 
Surface Soils 2.56 4.25 3.3 

Subsurface Soils 7.6 24.4 10.4 

All Soils 4.35 11.9 10.4 

The PRG recommended for arsenic is 29 mg/kg. This RBC represents the 1 E-05 cancer risk level that 

was calculated using skin surface area and soil adherence factors derived from the EPA Exposure 

Factors Handbook, assuming a soil ingestion rate of 50 mg/day. None of the calculated PRGs based on 

a lE-06 risk level were recommended because they are less than many of the background descriptive 

statistics presented above. 

Lead was detected at a maximum concentration of 3,540 mg/kg in Site 41 surface soils. A PRG of 

approximately 480 mgikg was calculated using ,EPA’s adult lead model published in the 

Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to Assessing 

Risks Associated with Adult Exposures to Lead in Soil (EPA, 1996c). The model and the PRG 

calculations are presented in Appendix I. Based on the model, this PRG is protective of all workers, 
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including female workers of childbearing age (the lead model focuses on protection of the fetus of a 

worker). 

Aroclor 1260 was detected at a maximum concentration of 180 mg/kg in Site 41 surface soil. The 

conservative PRG calculated for Aroclor 1260 and presented in Table 4-3 is 0.39 mg/kg (1 E-06 risk level 

for the full-time employee). It should be noted, however, that a residential land use PRG of 1 mg/kg has 

been set for PCBs based on Guidance on Remedial Actions for Superfund Sites with PCB Contamination 

(EPA, 1990). A higher starting point (10 to 25 mg/kg) is suggested in that document for sites where non- 

residential land use is anticipated. Consequently, a health-based PRG of 10 mg/kg is recommended for 

surface soils evaluated in this FS. This PRG corresponds approximately to a 1 E-05 cancer risk level. For 

the purposes of this FS, this PRG will be applied to total PCBs in surface soils at Site 41 and not just 

Aroclor 1260. 

Benzo(a)pyrene and dibenzo(a,h)anthracene were detected at maximum concentrations of 2 and 

0.85 mg/kg, respectively, in Site 41 surface soil. These levels are similar to those noted in background 

samples from developed, industrialized areas. The cancer risk estimates reported for the PAHs in the RI 

were between 1 E-06 and 1 E-05 and are within the acceptable risk range. The PRG calculated for the 1 E- 

06 risk level, using methodology presented in the RI, is approximately 0.39 mg/kg. The PRG calculated 

for the 1 E-06 risk level using the alternative skin surface areas and adherence factors derived from the 

EPA Exposure Factors Handbook is approximately 0.33 mg/kg and is the recommended PRG for both 

chemicals in surface soils at Site 41. 

The analytical data shown on Figures 4-l and 4-2 were screened against the human-health PRGs. 

Figures 4-3 and 4-4 illustrate sample locations where COCs were detected at concentrations in excess of 

human health PRGs. Detected concentrations are also provided. 

4.2.4 Ecoldqicallv Based Selection of Preliminarv Remediation Goals for Surface Soil at 

Site 41 

The following subsections develop PRGs for surface soil to protect the ecological community in the 

vicinity of Site 41. It should be noted that ecological PRGs apply only to chemicals detected in surface 

soil in the 0- to 6-inch depth range at Site 41. 

, 
4.2.4.1 Overview 

The potential risks from arsenic, cadmium, and lead in surface soils initiated the development of PRGs to 

be used as cleanup criteria to protect the ecological community in the vicinity of Site 41. An Oak Ridge 

National Laboratory (ORNL) document entitled Preliminary Remediation Goals for Ecological Endpoints 
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(Efroymson et al., 1997b) presents widely accepted methods describing the development of PRGs. 

These methods were used to develop PRGs for arsenic, cadmium, and lead and are described in detail 

below. It should be noted that Aroclor 1260 was also determined to pose potential risks ‘to Site 41 

terrestrial biota, but a generalized PRG is recommended (see Section 4.2.4.7). 

Risks to terrestrial vertebrates associated with contaminated surface soil were assumed to result from 

direct exposure (incidental ingestion of soil) and indirect exposure (consumption of contaminated forage 

whose body burden/concentration was also a result of exposure to soil contaminants). In other words, 

Total Ecological Risk Surface Soil = Risk from the ingestion of surface soil + 

Risk due to the ingestion of contaminated food 

To identify an ecological RBC protective of exposure to contaminants in surface soils, the total ecological 

risk, expressed as the Total Hazard Index (THI), from both exposure pathways is calculated as .follows: 

THI = [Incidental Ingestion of Soil/Species-specific LOAEL]+[lngestion of Contaminated 

Food/Species-specific LOAEL] 

Incorporating the proper variables for these terms, the equation used to calculate THI is as follows: 

C, xFIxSAs xAFxF ‘food xFAxFlxAFxF 
THI = 

LOAEL x WR x CF LOAEL x WR x CF 

where: 

THI = 

c, = 

FI = 

SA, = 

AF = 

F = 

LOAEL = 

WR = 

CF = 

FA = 

Total Hazard Index 

contaminant concentration in soil (mg/kg) 

fractional intake (percent of home range that overlaps impacted area) 

soil as percentage of diet 

absorption fraction (unitless) 

amount of material consumed (mg/day) 

species-specific Lowest-Observed-Adverse-Effects-Level (mg/kg/day) 

weight of receptor (kg) 

conversion factor (kg to mg) 

animals (i.e., earthworms) or plants as a percentage of diet (1 .O minus percent 

soil ingested) 
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C food = 

c, = 

BAF = 

contaminant concentration in prey or forage (earthworms/plants; mg/kg), which 

equals C, x BAF where: 

contaminant concentration in soil (mg/kg) 

bioaccumulation factor for earthworms or plants 

The equation described above for determining potential ecological risks is then used to identify surface 

soil concentrations protective of terrestrial receptors at Site 41. To determine the PRG, the THI is 

assumed to be 1 .O and the equation is solved for the contaminant concentration in soil (C,). THI is 

assumed to be 1 .O because values higher than 1 .O result in the assumption of potential risk, and anything 

less than 1 .O is associated with no risk. That is, if the total dose from a chemical exceeds the LOAEL in 

the equation above, the THI exceeds 1 .O and risks may be possible. By rearranging the equation to solve 

for Cs, PRGs for soil are calculated as follows when the THI is equal to 1 .O: 

THI x LOAEL x WR x CF 
c, = 

sAs~(Fi~AFxF)+ (FIxAFxF)x(BAFxFA) 

4.2.4.2 Representative Receptors 

Protection standards were calculated for the following terrestrial vertebrate receptors that could inhabit 

Site 41: 

. Short-tailed shrew (B/a-hi brevicauda) - vermivorous (worm-eating) small mammal 

. American robin (Turdus migraton’us) - omnivorous bird 

Both species would be expected to inhabit the Site 41 area and, because of their diet and ecology, would 

have a high probability of exposure to lead in surface soil at the site. The short-tailed shrew was 

assumed to forage exclusively on earthworms from Site 41. The robin is omnivorous and feeds primarily 

on soil invertebrates and small fruits (EPA, 1993). Although it varies by season, robins in the eastern 

United States feed approximately 50 percent on soil invertebrates and 50 percent on plant material 

throughout the year (EPA, 1993). Thus, the robin was assumed to forage 50 percent on earthworms from 

Site 41 and 50 percent on plant material at Site 41. Table 4-7 presents exposure parameters for each of 

these receptors. 

L 

4.2.4.3 NOAELs and LOAELs 

The first step in the development of site-specific PRGs was a literature review of available soil-lead 

toxicity data. The primary objective of the literature review was to find LOAELs and no-observable- 

adverse-effect-levels (NOAELs) for birds and mammals. 
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Screening-level ecological risk assessments often use NOAELs to identify COCs for ecological receptors. 

NOAELs are conservative because they represent the lowest dose that produces “no effect” in a toxicity 

study, or more often, a database of several toxicity studies. The use of a NOAEL as a’ threshold toxicity 

value estimates a point below which effects are unlikely and above which effects are uncertain. Hence, 

the NOAEL is conservative and appropriate in a screening-level ecological risk assessment. The 

uncertainty and conservatism associated with site-related doses above a NOAEL are generally not 

acceptable for setting protection standards because of the expense and habitat disruption that would 

likely be involved in remediation to these PRGs. In order to avoid unnecessary remediation, LOAELs are 

generally used to set protection standards. LOAELs, when used as threshold toxicity values, are 

concentrations above which effects are likely and below which effects are uncertain. 

An avian LOAEL for arsenic of 7.38 mg/kg/day was obtained from a mortality study (the only endpoint 

available) in which cowbirds were exposed to arsenic in their diet (Sample et al., 1996). A, mammal 

LOAEL for arsenic of 1.26 mg/kg/day was obtained from a reproduction study in which mice were 

exposed orally to arsenic (Sample et al., 1996). 

,i 1-1 An avian LOAEL for cadmium of 20 mg/kg/day was obtained from a reproduction study in which mallards 

were exposed to cadmium in their diet (Sample et al., 1996). A mammal LOAEL for cadmium of 10 

mg/kg/day was obtained from a reproduction study of rats exposed to cadmium (Sample et al., 1996). 

An avian LOAEL for lead of 11.3 mg/kg/day was obtained from a reproduction study in which Japanese 

quail were exposed to lead in their diet for 12 weeks (Sample et al., 1996). A mammal LOAEL for lead of 

80 mg/kg/day was obtained from a l-year reproduction study in which three generations of rats were 

exposed to lead in their diet (Sample et al., 1996). 

4.2.4.4 Fractional Intake 

Home range factors, identified as fractional intakes (FI) in the previously described equations, were also 

used to estimate PRGs. Site 41 is approximately 3 acres in size. The shrew has a home range of 

approximately 0.024 acre. Therefore, it is assumed that 100 percent of its home range overlaps the site, 

and the factor is 1 .O. The home range of the robin during breeding season is 0.5 to 2 acres. Therefore, a 

robin could be expected to forage exclusively at the site (FI = 100 percent, or 1 .O) during nesting, 

Specific data on the home range of robins in other seasons were not available. During the non-breeding 

seasons, many robins roam over large areas as well as migrate to other regions (EPA, 1993a), and it is 

appropriate to consider an FI of less than 1.0 for this species. Four different values were used to 

represent the fractional intake of the robin (10, 25, 50, and 100 percent). 
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4.2.4.5 Absorption Fraction 

Absorption fractions (AF) (i.e.. the portion of a contaminant that is absorbed) range widely among 

chemicals and among animal species (Bonaccorsi et al., 1984). Once ingested, the bioavailability of 

arsenic, cadmium, and lead depends upon a variety of factors, including the chemical form present, the 

physiological characteristics of the animal, and other general factors, such as age, sex, or health of the 

individual. 

Absorption of ingested arsenic in birds is largely dependent on the chemical form, but studies indicate 

that absorption rates are as low as 2 percent (Eisler, 1988). Eisler (1988) indicates that the probability of 

chronic arsenic poisoning in mammals is rare because detoxification and excretion are rapid. Absorption 

rates for cadmium in small mammals are less than 5 percent of ingested dose (Cooke and Johnson, 

1996). It is suggested that intestinal uptake of cadmium by birds in laboratory conditions represents 

about 0.4 to 2 percent of dose (Furness, 1996). Available data from a variety of sources indicated lead 

absorption in birds and rats ranges from 2 to 100 percent but is often considerably less than 100 percent 

(Stone et. al., 1981; Wilson and Davies, 1993; ATSDR, 1998). It is suggested that lead absorption rates 

in mammals from ingestion range from 2 to 20 percent (Ma, 1996). Based on these data and information, 

two different absorption fractions that still appear to be somewhat conservative (50 and 75 percent) were 

used to calculate PRGs for arsenic, cadmium, and lead at Site 41. 

4.2.4.6 Bioaccumulation Factors 

ORNL states that site-specific remediation goals should be calculated using site-specific bioaccumulation 

data, if possible (Efroymson et al., 199713). No site-specific bioaccumulation data, such as earthworm 

tissue residue data that could be used to calculate bioaccumulation factors (BAFs), are available for Site 

41. ORNL (Sample et al., 1998) presents an earthworm BAF for lead in surface soils of 0.266. This 

value is multiplied by the soil concentration of lead to determine the concentration of lead in earthworms 

that the short-tailed shrew and robin feed on. Earthworm BAFs of 0.224 and 7.7 were obtained for 

arsenic and cadmium, respectively (Sample et al., 1998). A soil-to-plant BAF of 0.045 for lead was 

obtained from Baes et al.. (1984) for the robin. It can actually be viewed as a bioconcentration factor 

(BCF) since the plant is not actively eating the soil. The BCF is multiplied by the soil concentration of 

lead to determine the concentration of lead in plants that the robin feeds on. Plant BCFs for the robin of 

0.04 and 0.55 were obtained for arsenic and cadmium, respectively (Baes et al., 1984). 

4.2.4.7 Results and Recommendations 

Table 4-8 presents the calculated ecological PRGs for arsenic, cadmium, and lead in surface soils at Site 

41. For arsenic, PRGs for the short-tailed shrew range from 10 to 15 mgikg for 75 and 50 percent 
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absorption of arsenic, respectively. PRGs for the robin ranged from 84 to 836 mgikg for 7.5 percent 

absorption depending on home range used and from 123 to 1,254 mg/kg for 50 percent absorption of 

arsenic depending on home range. 

For cadmium, PRGs for the short-tailed shrew range from 4 to 5 mg/kg for 75 and 50 percent absorption 

of cadmium, respectively (Table 4-8). PRGs for the robin range from 28 to 281 mg/kg for 75 percent 

absorption depending on home range used and from 42 to 421 mg/kg for 50 percent absorption of 

cadmium depending on home range. 

For lead, PRGs for the short-tailed shrew range from 581 to 871 mg/kg for 75 and 50 percent absorption 

of lead, respectively (Table 4-8). PRGs for the robin ranged from 119 to 1,189 mg/kg for 75 percent 

absorption depending on home range used and from 179 to 1,783 mg/kg for 50 percent absorption of 

lead depending on home range. 

Robins roam over a much larger area in the non-breeding season than their smaller breeding season 

territories, and the breeding season Llsually constitutes only about 2 months out of the year (EPA, 1993). 

Robins migrate as well, leaving their breeding grounds in fall and returning in the spring. The amount of 

time spent on migration and in wintering grounds is dependent on the latitude of breeding grounds, but it 

would result in several months out of the year when robins would not be found on the base, let alone Site 

41. For these reasons, the use of the short-tailed shrew is most likely a better choice for representative 

PRGs for arsenic, cadmium, and lead. In addition, the 50 percent absorption rate appears to be more 

reflective of absorption rates for these three metals in the literature than the 75 percent value. ‘Therefore, 

the PRGs for the shrew using 50 percent absorption are recommended (15 mg/kg for arsenic:, 5 mg/kg 

cadmium, and 871 mg/kg for lead). 

For, Aroclor 1260, Region III Biological Technical Assistance Group (BTAG) has accepted the use of a 

generalized PRG of 1 mg/kg. This value is based on an acceptable PRG used at other sites in the 

Chesapeake region. Thus, a 1 mg/kg for Aroclor 1260 is proposed. 

Figure 4-5 provides locations of exceedances of the ecological PRGs in surface soil at the 0- to 6-inch 

depth. Sample concentrations are also provided. 

,- m-._ 

It should also be noted that uncertainties still remain,regarding the quality and quantity of terrestrial 

habitat at Site 41. The Scrap Yard proper is currently being used for storage of scrap materials and 

provides little habitat of value. The impacted area immediately adjacent to the Scrap Yard is relatively 

narrow and of marginal quality, composed of bare dirt and turf grass. Some limited weedy vegetation is 
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present behind the Scrap Yard. These habitat considerations should be taken into account when making 

final risk management decisions based on ecological risks. 

4.2.5 ARARs 

The only chemical-specific ARAR for soil at Site 41 is the PCB Spill Cleanup Policy (40 CFR 761 Subpart 

G) under TSCA, which requires a soil cleanup level of 25 mg/kg in restricted access areas. Since the 

risk-based PRGs for protection of human health and the environment are below this soil cleanup level, it 

will not be used as a cleanup goal. 

4.2.6 Remedial Action Objectives 

Based on the human health and ecological risk assessments, six chemicals were identified as 

contributing significant risk in soil at Site 41. These chemicals, with the PRGs, are 

Ecological PRG Human Health PRG 
(w&O b-w/kg) 

Arsenic 15 29 

Cadmium 5 NA 

Lead 871 480 

Aroclor 1260 1 10 

Benzo(a)pyrene NA 0.33 

Dibenzo(a,h)anthracene NA 0.33 

NA - Not Applicable 

The human health PRGs will be applied to the soil at Site 41 except in instances where the ecological 

PRGs are lower than those developed for human health. The ecological PRGs, however, will only be 

applied to soil in the 0- to 6-inch depth range. Therefore, the PRGs based on depth are as follows: 

Soil (O-6 inches) 

b-w/kg) 
Soil (6-l 8”) 

MwW 
Arsenic 

Cadmium 

15 29 

5 NA 

Lead 480 480 

Aroclor 1260 1 10 , 
Benzo(a)pyrene 0.33 0.33 

Dibenzo(a,h)anthracene 0.33 0.33 

NA - Not Applicable 
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Based on the contaminated media of concern, the potential pathways and receptors of concern, and 

realistic current and potential future land use scenarios, the&A0 is to remediate soil at Site 41 to reduce 
‘\ concentrations of the above-listed chemicals to below@$Hconcentrations. A secondary RAO is to 

ensure residential exposure to subsurface soil and groundwater does not occur. 

4.2.7 Areas and Volumes 

As described in Section 2.3.7, a pre-FS field investigation was conducted at Site 41 to better (define the 

extent of surface soil contamination. The perimeter of the scrap yard is approximately 500 feet and 

surrounds an area of approximately 73,000 square feet. Assuming an average 6-inch thickness of 

accumulated soil over the area within the scrap yard (the actual thickness varies between zero and 

2 feet), there are approximately 1352 cubic yards of soil over the existing concrete slab within the scrap 

yard perimeter. Applying PRGs as described earlier in Section 4.2 and later in Section 7.0, applroximately 

125 cubic yards of soil needs to be remediated from locations outside of, but within 100 feet of, the scrap 

yard. 
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TABLE 4-l 

ESTIMATED RME CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES”’ 
SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

1 Adult Full-Time Construction 
Maintenance Residential 

Residential Lifetime Adolescent 
Exposure Route Adult 

Child, 

I “DtZl I / , I “I/- I llllr Aqel to6 
Resident Trespasser 

INCREMENTAL CANCER RISK 
1 

Groundwater 
,nnoct,nn I NA I NA 1 NA NA 5.33E-04 3.11 E-04 8.44E-04 NA 

“erllldl b”I llcllrl I”_ “, > - .,-.. “.. NA 1.94E-06 7.87&07 2.73E-06 NA 

Ambrent VOC Inhalation NA NA 7 60E-11 NA NA NA NA NA 

Inhalation in Shower NA NA NA NA 2.00E-06 2.00E-06 NA 

Subtotal NA NA 2 39E-08 NA 5.37E-04 3.12E-04 8.49E-04 NA 

llncidental lnqestion I NA I NA [ 5.07E-05 

,_ îî ,̂̂ l I”-rrr+inn I 3 Lsac.n7 I Ncl I R RC)F-flII I NA 1 2.35E-07 1 5.48E-07 I 7.%X-07 / NA I 
( L.LYL Y* , ., -.-“- “- 

I 5 76F-07 1 NA NA -.-_- _. NA 1 5 80E-08 I 1 3.50E-07 ( 1.43E-07 1 4.93E-07 1 

I R 19E-07 I NA 1 1 46E-07 I NA 1 5.85E-07 / 6.90E-07 / 1.28&06 ) NA 

,I ILl”tzL 1Lcl1 I! I~O”L1”’ 

Dermal Contact 
Subtotal 

Ingestion NA NA 1 NA NA 3.75E+OO ) 
^ ..- ^^ 

J” , , ., . I 

I I NA 1 5.10EtOO 1 2.20E+OI I NA 

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 toxrcity model. , 
NA .-- Exposure route not applicable in that medrum for that receptor. 
Hazard Indices (i.e., summatron of the hazard quotlentsi 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). 
1 Source: TtNUS. 1999 
NOTE: Highilghted values exceed either Incremental Cancer Risk of 1 .OOE-04, or Hazard Index of 1.00 



TABLE 4-2 

ESTIMATED CTE CANCER RISKS AND NONCARCINOGENIC HAZARD INDICES”’ 
SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Exposure Route 
Adult Maintenance Residential 

Recreational 
Full-Time Construction Worker, Residential Child, Lifetime Adolescent 

User 
Employee Worker 

Full-Time 
Adult 

Age 1 to 6 -1 Resident Trespasser 

I / I I / I I I I I 

INCREMENTAL CANCER RISK 

Subtotal I NA 1 NA 1 6.82E-09 1 NA 1 2.07E-05 1 1.96E-05 1 
All Soil 4.03E-05 ‘=Y 
Incidental ingestion 
Dermal Contact 
Fugitive Dust Inhalation 
Amblent VOC Inhalation 
Subtotal 

I 

NA NA 3.54E-06 NA 5.51 E-06 1.47E-05 
NA NA 5.70E-07 NA 4.02E-06 1.87E-06 
NA NA 3.85E-07 NA 2.18E-08 1.75E-08 
NA NA NT NA NT NT 
NA NA 4 49E-06 NA 9.55E-06 1.66E-05 

Sediment 

Incidental ingestion 1 2.34E-08 1 NA 1 2.34E-08 1 NA 1 1.82E-08 ( 4 84E-08 1 6.66E-08 NA 
/ 1 

1 
1 ?iF-nA NA 1 d RlF-no / NA I 8 ‘m!=Jm I ,I. Q?F.fm I 1 3‘tc.nE( I hlh 

..-.- -- ., ,.-.- -- ., . “. 1vL Iu .,.““& .,” >.--,.. “” 

1 3.64E-08 1 NA 1 2.82E-08 1 NA / 2.66E-08 / 5.24E-08 i 7.90E-08 1-1 

NA I NA 1 NA 1 1.23E-06 1 

Groundwater 
Ingestion NA 1 NA / NA NA / 5.07E-01 / 1.69E+OO 1 NA 

JA 1 5.55E-03 / 9.03E-03 1 NA Dermal Contact NA NA 1.89E-03 F 
Ambient VOC Inhalation NA NA NT NA NA NA NA 
Inhalation in Shower NA NA NA NA NT NA NA 
Subtotal NA NA 1.89E-03 NA 5.12E-01 1.70EtOO NA 

All Soil 
I hlA I NA I I I I 

Fugitive Dust Inhalation NA NA 1 2.38E+OO 1 i\ 
I N* I I 

-.--- -- . 

i NA 

IDermal Contact NA 1.54E-01 1 NA / l.O! 

I NA 1 3.75E-01 / NA t 2.57E-02 1 NA I NA 1 NA 1 7 07F-f17 Subtotal 
Total of All Media / 6.44E-03 1 3 75E-01 / 3.llEcOO 1 2.57E-02 j 7.77E-01 / 3.17EcOO 

, 
NT -- No toxicity factor (slope factor or RID) is applicable for the selected COPCs for this exposure route. Risks due to lead are 

evaluated separately usmg 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 
noncarcinogenlc effects. 
Estimated cancer and noncancer risks assume a Central Tendency Exposure (CTE). 
1 - Sources: TiNUS. 1999 
NOTE: HIghlighted values exceed either incremental Cancer Risk of 1 .OOE-04. or Hazard Index of 1 00. 



Lead 

Aroclor 1260 

Benzo(a)pyrene 

Maximum 
Detected 

Concentration 

(mgW 

328 

3450 

160 
. 

2 

EPA 
Region : 
ndustri& 

RBC 

(Wkg) 

NA 

2.9 

0.78 

0.78 

3 I 
II I 

EPA PRG 
3egion t %rll-time 
ndustria imployel 

PRG HI = 1 

(wlkg) QwW 

-4% 

1000 

1 

0.29 

0.29 

NA NA NA NA NA NA 480-770 

NA 

NA 

NA 

TABLE 4-3 

SUMMARY OF POTENTIAL HUMAN HEALTH PRGs FOR SURFACE SOIL 
SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

PRG 
Full-time 

C&l E-6 

(wO?O 

-7%- 

0 39 

0.39 

0.39 

I 
PRC 

Wainten; 
Works 

(:$;k 

73% 

PRG 
1 

Worker 
CR=lE-6 

(mg/W 

PRG(s) 
Other 

leferencer 

OWW 
(3) 
6.5 

PRG 
:onstructior 

Worker 
HI = 1 

@w&d 

-7%-- 

PRG 
Zonstructior 

Worker 
CR=lE-06 

OWW 
(3) 
7.7 ski- 

NA 3.3 NA 4.8 1 O-25 

NA NA 2.3 

NA 

3.3 

3.3 NA 2.3 

0.33 

0.33 

Rationale for Recommendation 
PRG 
For 

:easibility 
Study 

jmg/kg) 
29.0 Calculated PRGs and Regron 3:9 PRGs equal to- 

or less than background when 1 E-6 cancer risk 
target constdetecf. Recommended PHG for FS 
based on Exposure Factors Handbook and 1 E-5 
cancer risk target 1 E-5 IS withm EPA 1 E-4 to 
1 E~6 target nsk range The recommended PRG IS 
based on a 50 mgid so11 ingestron rate lhat IS 
rn agreement wrth PRGs from EPA Regrons 3 

mrcal industrial worker 
480 PRG recommended for the FS was calculated 

assumtng construction worker exposure to SoitS 

(I.e., the solI Ingestion rate was set at 100 mg!d) 
Calculation based on EPA Techntcal Review 
Group model (EPA, December 1996) 

10 PRG recommended for the FS IS based on the 
PRG range presented in EPA OSWER 
Directive No. 9355.4-Ol(Guidance on 
Remedial Acttons for Superfund Sates wrth 
PC6 Contamination). The 10 mg/kg value would 
yield a lE-5 cancer nsk estimate if evaluated 
assumrng a 50 mg/d inyestron rate and using 

Recommended PRG for the FS based on 
Exposure Factors Handbook and assumes a 

Recommended PRG for the FS based on 
Exposure Factors Handbook and assumes a 

1 - EPA Region III RBC for typical industrial worker (EPA Region Ill, October 1999). 
2 - EPA Region IX PRG for typical industrral worker (EPA, Region 9, October 1999) 
3 PRG calculated based on the methodology presented in the RI report (TtNUS, July 1999) 
4 - PRG for lead based on the Recommendations of the Technrcal Review Workgroup for Lead for an Interim Approach to Assessrng Rusks Associated with Adult Exposures to Lead in Soil (EPA. December 1996). 

PRG for Aroclor-1260 based on Guidance on Remedral Actions for Superfund Sttes with PC6 Contamination (EPA,I990; OSWER Directive No. 9355.4-01). 
PRG for arsenic assumes a solI ingestion rate of 50 mgld; is based on the Exposure Factors Handbook and is set at the IE-5,1E-6 cancer risk range. 
PRG for PAHs assumes a 50 mgid soil ingestion rate; is based on the Exposure Factors Handbook and is set at the lE-6 cancer nsk level. 



TABLE 4-4 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES(‘) 

BACKGROUND INVESTIGATION 

SITE 41- SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Chemical Frequency of Minimum Maximum Average of Location of Distribution of 95% upper 95% Upper Eastern U.S. Maryland Residential Risk-Based industrial Risk-Based 

Detection Detection Detection Positive Detection Maximum Data Confidence Limit Tolerance Limit Soils’ Soils ’ Concentration ’ Concentration ’ 

Volatile Organic Compounds (uglkg) 
[Acetone ) 2/3 122001 130001 7600 1 RN6SS0170101 1 Lognormal 1 13000 1 13000 1 NA 1 NA 1 7800000 200000000 1 
Semivolatile Organic Compounds (ugIkg) 

[Els(2-Ethylhexyl)phthalate ] l/3 ( 640 ( 640 I 640 ( RN6SS0170101 1 Lognormal ( 640 I 640 I NA ( NA ( 46 I 410 

NA 1 NA 1 1900 I 17000 
z/10 1 0.38 1 94 1 4.89 1 BGDSSOO8OlOl ) Undefined 9.4 I 94 I NA 1 NA ) 1900 17000 

lnotganics (mg/kg) 
Alummum 
Arsenic 

Banum 
Beryllium 
Cadnwm 

12112 
14114 

14114 
12114 
6114 

2010 
0.70 

12.5 
0.05 
0.15 

13400 
3.3 

84.0 
0.61 
0.26 

7874 1 B( 
9 ,A I $’ 

0.397 1 S26.MW03-001 
0 227 1 B~nsnnoRnl”l 

264 1 s: 

;Dssooaoioi Normal 9855 18329 7000 ~100000 I 
‘.. .” , -26.MW03-001 Normal 2.56 4.25 <Ol-73 ,. , 

39.1 1 S26-MW03-001 Lognormal 55.4 144 10-1500 1 150-700 1 

Normal I 0.45 I 0.305 
LlllliPf,m=d I 0 36 0 76 --I--%+ 

119 

3.5 

0.58 

NA 1 

11.71 I 

ND-3 1 

<O.Ol 5.6 
NA I 

I 
1.8 I 17.3 I 5.15 

2770 1 25300 1 10290 

.- _______ ___. _- 
!6-MW03-001 Undefmed 409 409 100 - 280000 _ 

S26.MWO3.001 Normal 14.2 24 2 1 1000 15 100 

EtGDSS0030101; 
S26-MW03-001 Lognormal to.8 39.7 <0.3 - 70 ND-20 

BGDSS0080101 Lognormal 6.72 la.7 <1 - 700 5 70 
S9fLh”\NCl?-“Cl, I m!nnrmal lli511 4117n 1”” - >1 nnnnn NA 

78000 1000000 

0.43 3.8 

5500 140000 

0 15 13 

39 1000 

NA NA 

- - -  , . .  .  .  -1 “Y - -= .  . - I  . . - .  . - - - -  . - . . -  , - -  .__“_” 

BGDSS0080101 Undefmed 149 149 <lO - 300 1 10-50 
S26-MW03-001 Normal 729 1382 50. !iM,nO -_ _.___ i NA 

S26-MW03-001 Lognormal 569 2248 43 - mnn .- 1-1” 1 NA . 

RPLSS0030101 Normal 0.049 0.087 0.01 - 3.4 I 0.04 0.14 
S7fi-MWi - - _ 4 - 700 

50 - 37000 
<O.l 3.9 

<500~50000 

<7 - 300 ~- 
<5 - 2900 

ND-30 

NA 

co.1 - 0.5 

NA 

20-150 
8-113 

Miscellaneous (mg/kg) 

Ammoma 

Nitrate/nltrlte 
Total organic carbon 

TPH 

212 21.9 49.9 35.9 S26-MW03-001 Undefined 49.9 49.9 1 NA NA NA NA 

112 1.9 1.9 1.9 S25-MW03-001 Undefined 1.9 1.9 NA NA 130000/7800 1 10000001200000 

12112 1620 14000 5953 BGDSS0080101 Lognormat 9876 30695 NA NA NA NA 

Ill 33.7 33.7 33.7 S26.MW03-001 Undefined 33.7 33.7 NA 1oj NA NA 

Notes: 
1 - Source: TINUS, 1999 

2 - Shacklette. Hanslord T. and Josephine G. Boerngen, 1984. Element Concenttatlons in Soils and Other Surf~clal Materials of the Conterminous Umted States. U S. GeologIcal Survey ProfessIonal Paper 1270. 

Values presented I” table are surface so11 values. 

3 - Dragun, James, Ph.D.. 1991. Elements in North American Soils. HMCRI, Green Belt, MD. Values presented in table are surface soil values. 
4 EPA Region III Risk-Based Concentrations, October 22, 1997. 

5. Value IS presented in Maryland Department of the Enwronment, Title 26. SubtItle 10. Chapter 01 - 011 Pollution (COMAR 26.iO.Oi.Oi j. 
6. Values are presented m OSWER Directive U9355.4.12. 

Bolded values represent exceedances of Region Ill RBCs. 

NA - Not available 



TABLE 4-5 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES”’ 

BACKGROUND INVESTIGATION 
SITE 41- SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Chemical Frequency of Minimum Maxmum Average Of Location of Distribution 95% upper 95% upper EaSfer” u. s. Maryland Residenbal Risk-Based Gdustr!al Risk-Based 

Detection Detection Detection Posilive Detecbons Maximum of Data Confidence Limit Tolerance Limit Soils ’ soils 3 Concenm3tion’ Concenlration~ 
Volatile Orgamc Compounds (ug/kg! -___- AC&2”lX 1 113 1 1000 1 1800 1 1000 [ RPLS80030101 1 Lognormal I 1800 I ,800 I NA 1 NA 7800000 I 200000000 -1 
Pesticides (“g/kg) 
4.4’ DUE J l/IO ) 29 1 2.9 I 29 ) BGDSB0080101 I Undelined 1 29 I 29 I NA INA 

-- 5.4’ UDT 1 -i/i0 1 24 1 2.4 I 74 1 BGDSROOAOiOi 1 Lognormal / 2.4 3.05 NA 1 NA / ,900 

712 78 95 8 65 S26-MW03-007 Ulld~ilil~d 9.5 95 NA NA NA NA 
ll/lZ 261 388” 1485 BGDSBO080101 Normal 1910 4243 NA NA NA NA 
l,,O 55 2 55.2 55 2 55 2 NA NA NA NA BGDSR0040101 Undelmd 55.2 
111 39 1 39. I 39.1 S26-MW03 002 Undefned 39.1 39.1 NA 106 NA NA 

1 Source T1NUS. 1999 
2 Shacklelle. HanSfOrd T and Jase~bme c1 Buern~e,,. 1984. Element Cmcenlral~ons I” So,& and Other Surl,m Materials of the Conlern~~nous United Stales US GeologIcal Survey ProleSslonal Paper 1270 
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TABLE 4-6 

STATlSTlCAL SUMMARY OF ANALYTICAL RESULTS FOR SURFACE AND SUBSURFACE SOIL SAMPLES COMBINED”’ 
BACKGROUND INVESTIGATION 

SITE 41 -SCRAP YARD 
IHDIV-NSWC. INDIAN HEAD, MARYLAND 

Chemical Frequency of Minimum Maximum Average of Location of 

Detection Detection Detection Positive Detections Maximum 

Distribution of 95% upper 95% upper Eastern U.S. Maryland Residential Risk-Based Industrial Risk-Based 

Data Confidence Limit Tolerance Limit Soils’ soils 3 Concentration ’ Concentration ’ 

Volatile Organic Compounds @g/kg) -.__ 
ACetOIle / Be I 1800 [ 13000 I 5667 1 RN6SS0170101 I Lognormal I 13000 1 327061 1 NA i NA 1 7800000 , I 200000000 1 

Semivolatile OrEnic Compounds (uglkg) 
Bls(Z-Ethylhexyl)phltlalale / i/6 1 640 1 640 1 640 1 RN6SS0170101 1 Lognormal I 640 I 1125 1 NA 1 NA 1 46 I 410 

Pestic~des/PCBs @g/kg) 
4.4’.DDE / 3/20 1 023 1 10 I 4 38 j BGOSS0~80101 1 LJndellned 1 10 I s.- I NA / . NA- I 1900 I 17000 

..- 
4.4’.DDT I 3120 j 0 38 1 9.4 I 4 06 1 BGDSS0080101 I Undefined I 94 34 1 NA I NA I 1900 or, 

17000 

lnorganics (mg/kg) --__~ 
Aluminum 24124 2010 25300 10754 l3GDSRO030101 Lognormal 15274 43700 700” ,ooooo NA 78oooL 1000000 _ 
A”llmony 3127 0 68 18 1 33 BGDSB0030101 Undefined 18 18 cl-88 NA 31 820 
AlSelXC 27/28 0.78 10.4 3.44 BGDSB0030101 Log”o,lllal 4 35 119 <o 1 73- 11-71 0 43 38 
Bamm 28128 9 07 101 38.2 BGDSB0030101 Loqnormal 43 9 131 10 1500 150-700 ~~ .. 5500 140000 
fierylllum 24128 0.05 1.1 0.415 RGnSR”“nO,Ol Undefined 1 1 1 1 i, 7 ND 3 0 15 13 -~__ --.-.__ 

!3GDSB0060101-D. 1 n 77 ” 17 NA .<““I .SR I 39 T 1000 1 

, , 

I <IO. 300 10-50 I 400’ 1000’ 
1 50.50000 1 NA NA I 

___ , 
I 167 I 45-700 I -ND-30 I 1600 I 

._. _- 
NA NA-- 1 390 -7 10000 

Miscellaneous (mg/kg) 
Ammonia 
N~tratehxlrite 

Total orqamc carbon 
Total orqanic halldes 

TPH 

4!4 78 49 9 22.3 S26-MW03-001 Lognormal 49.9 1340 1 NA I NA j NA I NA 
I/4 19 1.9 19 S25-MW03-001 Lognormal 1.9 947 1 NA I NA i 13oooowoo ( 1000000/200000 

23/24 261 14000 3816 EGDSS0080101 Loqnormal 10403 40500 1 NA 1 NA 1 NA I NA 
1120 55 2 55 2 55 2 BGDS60040101 Undehned 54 7 55 7 1 NA 1 ii I NA NA --.- _.- I 
212 33.7 39 1 36 4 S26-MW03-002 Undefined 39.1 39 1 1 NA 1 10‘ t NA NA 

Notes 
1 Sou:ce: TfNUS, 1999 
2 Shacklette. Hansford T and Josephine G. Boemgen, 1984 Element Concentrabons !n Soils and Other Surlicial Malenals 01 the Contermlnous Unlled StateS U S GeologIcal Survey PrOfessiOnal Papal 

1270 (surface soli values are presented in table). 
3. Dragun. James, Ph D 1991, Elements m Nodh Amencan Souls. HMCRI, Green Belt, MD (surface soll values are presented I” table) 
4 EPA Region 111 Risk-Based Concentrations, October 22, 1997. 
5 Value presented is for thalkc oxide. 
6. Value IS presented I” Maryland Department of the Environment, Title 26, SubtItle 10, Chapter 01 011 Poliutlon (COMAR 26.10 01 01) 
7 - Values are presented in OSWER Dwctlve k9355.4.12 
Bolded values represent exceedances of Region ill RBCs. 
NA No, available 



TABLE 4-7 

EXPOSURE PARAMETERS FOR REPRESENTATIVE ECOLOGICAL RECEPTORS 
SITE 41 -SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Receptor I Parameter Value Reference 

Short-tailed shrew 
(Blarina carohensis): 
vermivorous (worm-eating) 
mammal. 

Body Weight 

Food Ingestion 

Soil Ingestion 

Home Range 

Body Weight 

Food Ingestion 

15 grams EPA (1993) 

8.12 grams/day Based on 0.541 g/g body 
weight/day EPA (1993) 

10% of diet EPA (1993) 

2.4 acres EPA (1993) 

, ( Turdus migratorius): 
omnivorous bird 

77.3 grams EPA (1993) 

69 grams/day Based on 0.89 g/g body 
weight/day (EPA, 1993) 

1 Soil inoestion ( 5% of diet 1 Estimated from EPA (1993) 

(HomeRaFij ~~ 1 . . 0 5 to 2 1 acres 1 Nesting Season (EPA, 1993) 



TABLE 4-8 

ECOLOGICAL PRGs FOR ARSENIC, CADMIUM, AND LEAD IN SURFACE SOIL 
SITE 41- SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

Hnme Rnnnn 1 PRGs for Arsenic 1 PRGs for Cadmium I PRGs for Lead I 
Absorption 

Fractinn 

. . -. . . - . . I. . J - 
Factor (Fl) (w/kg) 

75 

1 50 

Percent 

Percent 



1.5 J 

/ / 1 S41SSO250006 i 

AROCLOR-1260 33 

13.6 
6400 

I S41SSO310006 i 

S41SSO360006 I 

0.1 J 

6.3 
59.0 J 

541SSO320006 
Pesticides/PCBs (mg/kg) 
AROCLOR-12 60 
lnorganics (mg/kg) 
ARSENIC 

541SSO370006 
Pesticides/PCBs (mg/kg) 

A AROCLOR-1260 
Inorganics (mg/kg) 
ARSENIC 

3.4 J 

11.3 
-7 53.7 J 

55 J 

6.8 
-.- 125 J 
541SSO380006 (Dm) 
Pesticides/PCBs (mgjkg) 
AROCLOR-1260 58 J 
Incrganics (mg/kg) 

1 ARSENIC 11.5 
LEAD 23 J - 

s41ss0070001 
Semivolatile Organics (ug/kg) 
BENZO(A)PYRENE 1600 J 
DIBGNZO (A,H)ANTHMCENE 650 J 
Pesticides/PCBs (r&kg) 
AROCLOR-1260 12 J 
Inorganics (mg/kg) 
ARSENIC 176 L 

ii; J 

S41SSO400006 
Pesticides/PCBs (mg/kg) 
AROCLOR-1260 
Inorganics (mg/kg) 
ARSENIC 

0.8 J 

133 
LEAD 322 I 

S41SS.0340006 
Pesticides/PCBs bug/kg) 
AROCLOR-1260 
Inorganic5 (mg/kg) 
ARSENIC 
LEAD 
541SSO340006 (DVP) 
Pesticides/PCBs (n-q/kg) 
AROCLOR-1260 
Inorganics (mg/kg) 
ARSENIC 

0.32 J 

a.2 
246 J 

0.46 J 

11.1 

CODE I.D. NO. BooBl 

DRAWlNO SlZEz D 

CONST. CONT. NO. 

XXXXXY-XX-XSOlXX 

SPEC. xx-Xx-xXxX 
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5.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section categorizes, identifies, and evaluates technologies that can be applied to the remediation of 

Sites 12 and 41. 

5.1 INTRODUCTION 

Identification, screening, and evaluation of potentially applicable technologies and process options are 

key steps in the FS process. The primary objective of this phase of the FS is to develop an appropriate 

range of remedial technologies and process options that can be combined into remedial alternatives. The 

basis for technology identification and screening began in Sections 3.0 and 4.0 with a series of 

discussions that included the following: 

. Identification of ARARs 

. Development of RAOs 

. Identification of volumes or areas of interest 

Technology screening is completed and technology evaluation is performed in this sectiorl with the 

following steps: 

l Identification of general response actions (GRAS) 

. Identification and screening of remedial technologies and process options 

. Evaluation of technologies and selection of representative process options 

5.2 GENERAL RESPONSE ACTIONS 

GRAS describe categories of actions that could be implemented to satisfy or address a component of a 

RAO for a site. Typically, the formation of remedial alternatives represents combining GRAS to fully 

address RAOs. When implemented, the combined GRAS are capable of achieving the RAOs that have 

been generated for each medium of interest at each site. As discussed in Section 4.0, the corltaminated 

media of concern at each site, based on an industrial exposure scenario, are as follows: 

l Site 12 - Town Gut Landfill - surface soil and landfill,material 

. Site 41 - Scrap Yard - surface soil 
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Additional media of concern may include soil and groundwater, based on the hypothetical future 

residential exposure scenario. Although this scenario is highly unlikely, one of the RAOs for the sites will 

be to ensure it does not occur in the absence of further action. 

The following GRAS are to be considered for Site 12 and 41: 

. No action 

. Land use controls 

0 Containment 

. Removal 

l Treatment 

. Disposal 

5.2.1 No Action 

The no action response is retained throughout the FS process as required by the National Contingency 

Plan (NCP). The no action response provides a comparative baseline against which other alternatives 

can be evaluated. Under this response, no remedial action is taken. The contaminated media are left “as 

is,” without the implementation of any monitoring, land use controls, containment, removal, treatment, or 

other mitigating actions. 

5.2.2 Land Use Controls 

Land use controls include various site access controls or land use restrictions to reduce or eliminate 

direct contact pathways of exposure. These controls could involve the use of monitoring, groundwater 

and land use restrictions, and access controls. The toxicity, mobility, or volume of the contaminants is not 

reduced through the implementation of land use controls. 

5.2.3 Containment 

Another method of reducing risk to human health and the environment is through containment that 

involves the use of physical measures to reduce the potential for exposure and the potential for 

contaminant migration. To reduce the migration of contaminants, the contaminated media must be 

isolated from the primary transport mechanisms such as wind, erosion, surface water, and groundwater. 

For example, installing surface or subsurface barriers or pumping groundwater for gradient control can be 

used to isolate contaminated media. 

010005/P 5-2 CT0 0245 



5.2.4 Removal 

Technologies in this category are 

treated or disposed elsewhere. 

actions. 

5.2.5 Treatment 

used to move a contaminated medium from its current location to be 

Removal process options are combined with treatment or disposal 

This response action includes both in-situ and ex-situ treatment processes and could include physical, 

chemical, biological, or thermal treatment techniques. Treatment processes are designed to reduce the 

toxicity, mobility, or volume of the contaminated media. Ex-situ treatment processes are combined with 

removal and disposal actions to develop alternatives. 

5.2.6 Disposal 

Disposal actions include placement of removed and/or treated materials in an on-site or off-site 

permanent disposal facility. Disposal also includes on-site consolidation of contaminated materials. 

Disposal actions are combined with removal or treatment actions. The toxicity, mobility, or volume of the 

contaminants is not reduced through the singular application of disposal. 

5.3 IDENTIFICATION AND SCREENlNG OF TECHNOLOGIES AND PROCESS OPTIONS 

In this section, a variety of technologies and process options are identified under each GRA and 

screened. The screening is first conducted at a preliminary level to focus on relevant technologies and 

process options based on the site conditions and contaminants and media of concern. The screening is 

then conducted on a more detailed level in Section 5.4, based on certain evaluation criteria. Finally, 

process options are selected to represent technologies that have passed the detailed evaluation and 

screening. 

Table 5-1 summarizes the preliminary screening of technologies and process options. It lists the GRA, 

identifies the technologies and process options, provides a brief description of the process options, and 

screening comments. All technologies and process options that are not eliminated are evaluated in 

greater detail in Section 5.4. 
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5.4 EVALUATION OF TECHNOLOGIES AND SELECTION OF REPRESENTATIVE PROCESS 

OPTIONS 

5.4.1 Evaluation Criteria 

The evaluation criteria for detailed screening of technologies and process options retained after the 

preliminary screening in Section 5.3 are effectiveness, implementability, and cost. The following are 

descriptions of the evaluation criteria: 

Effectiveness 

. Protection of human health and the environment 

. Reduction in toxicity, mobility, and volume 

. Permanence of the solution 

m Ability to address the estimated areas or volumes of contaminated media 

l Ability to meet the remediation goals identified in the RAOs 

. Technical reliability (innovative versus well-proven) with respect to contaminants and site conditions 

Implementability 

. Overall technical feasibility at the site 

. Availability of vendors, equipment, storage and disposal services, etc. 

e Administrative feasibility 

. Special long-term maintenance and operation requirements 

cost 

0 Capital cost 

l Operation and maintenance (O&M) costs 

All the factors listed above may not directly apply to each technology and are only addressed as 

appropriate. Screening evaluations generally focus on effectiveness and implementability with less 

emphasis on cost evaluations. Technologies whose use would be precluded by waste characteristics and 

inapplicability under site conditions are screened and eliminated from further consideration. At this stage, 

no technologies will be eliminated based on cost. A process option within a technology category, 

however, may not be carried through if an equally effective process option is available at lower cost. 
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5.4.2 Evaluation of Technoloqies and Process Options 

The final screening of technologies and process options is based on the evaluation criteria presented in 

Section 5.4.1. The following table presents the technologies and process options remaining; for final 

screening. 

General Response Action / Remedial Technology 1 Process Options I 

No Action 1 None 1 Not applicable 

Land Use Controls 1 Monitoring 1 Groundwater/Surface Water Monitorinq 1 

( Access/Use Restrictions 1 Physical Barriers 

Containment Capping 

Groundwater/Land Use 

Soil/Multimedia Cap 

Removal 

Erosion Control 

Vertical Barrier 

Excavation 

Rip-rap Cover/Vegetation 

Slurry Wall 

Bulk Excavation 

In-situ Treatment 
I 

1 Physical/Chemical 
I 

1 Solidification 

Ex-situ Treatment Physical/Chemical 

Thermal 

Solidification 

Incineration 

Disposal Landfill Off-Site Landfill 

Consolidation 

5.4.2.1 No Action 

No action consists of implementing no activities to address contamination. No action is retained as 

required by the NCP; therefore, no evaluation is conducted. 

5.4.2.2 Land Use Controls 

Land use controls consist of access, land use, and groundwater use restrictions and monitoring. Access 

restrictions use fences, barriers, etc. to prevent human contact with contaminants. Records in the Base 

Master Plan (or deed restrictions) can be used to prevent future land use and groundwater use from 

posing a risk to human health. Monitoring may include the collection of groundwater or surface water 

samples followed by analysis for target contaminants. 

Effectiveness 

Access, land use, and groundwater use restrictions can be effective, depending on the administration of 

the controls. Sampling and analysis of environmental media are not effective in controlling risks to human 

health or the environment, but they can determine the effectiveness of a remedial action or the need for 

additional remedial action. 
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Implementability 

Access, land use, and groundwater use restrictions and monitoring are readily implementable, assuming 

that the site will continue to be a federal facility. 

Costs of access and use restrictions are low. Costs associated with sampling and analysis are low to 

moderate, depending on the nature of the monitoring program. 

Conclusion 

Eliminate physical barrier access restrictions (e.g., fence, warning signs) as a viable land use control for 

any of the sites. Risks to human health from surface soil at Site 12 are associated with future residential 

use, and barriers would not restrict exposure under residential scenarios. The scrap yard at Site 41 is 

already fenced so as to limit, although not necessarily prevent, pedestrian access. 

Retain use restrictions to enforce land and groundwater use restrictions in the Base Master Plan and 

monitoring for all sites. 

5.4.2.3 Containment 

The technologies being considered under containment are capping, erosion controls, and vertical 

barriers. 

Soil covers consist of a layer of soil placed or compacted over the wastes or areas of soil contamination. 

A soil cover can minimize the potential for human contact with the wastes. A soil cover can also reduce 

the migration of contaminants caused by surface water infiltration, runoff, or wind erosion. A biotic barrier 

(e.g., layer of stone) can be added to reduce the potential for ecological receptors burrowing beneath the 

cover into contaminated soil. 

Multimedia caps (engineered caps) consist of layers of soil, synthetic materials, or composite materials 

placed or compacted over the wastes or areas of soil contamination. A cap can minimize the potential for 
, 

human contact with wastes. A cap can also reduce the migration of contaminants caused by surface 

water infiltration, runoff, or wind erosion. Synthetic material, clay, or composite materials may be used to 

minimize contaminant migration to groundwater from infiltration. A biotic barrier (e.g., layer of stone) can 

be added to reduce the potential for terrestrial receptors burrowing beneath the cover into contaminated 

soil. 
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Erosion controls consist of vegetative cover or rip-rap placed on the wastes, soil cover, or cap to minimize 

contaminant migration from surface runoff or to protect a soil cover or cap. Usually, vegetation is seeded 

in topsoil covering the wastes, and rip-rap material is placed on the surface of the soil. 

Vertical barriers consist of slurry walls, grout curtains, sheet piles, etc., that are used to minimize the 

horizontal migration of contaminants especially within the saturated zone. These barriers are placed 

around or downgradient of wastes and extend from the top of the wastes to at least the bottom depth of 

the wastes and very commonly into a confining layer beneath the aquifer. The selection of the type of 

barrier depends on site-specific conditions, including compatibility of the barrier with the subsurface 

contaminants. 

Effectiveness 

r”--. 

Soil covers and multimedia caps can be effective in minimizing human exposure. Compacted :soil with a 

topsoil and vegetative layer would be effective as a barrier to minimize human exposure. The use of low- 

permeability materials, such as compacted clay, synthetic membranes, or composite materials, would be 

effective to minimize rainfall infiltration into the waste and contaminated material beneath the cover. 

Erosion controls would be effective for collection of rainfall, diversion of surface water flow, and control of 

runoff. A biotic barrier, such as a layer of coarse gravel, stones, cobbles, or wire mesh, would be 

effective in minimizing the potential for ecological receptors burrowing into the waste or contaminated soil. 

The use of vertical barriers may be considered if horizontal migration of contaminants from waste/fill 

material and contaminated soil into adjoining surface water is a potential concern. Slurry walls are more 

commonly used than grout curtains or sheet piling and may be more effective in controlling contaminant 

migration in coarse, sandy soils. 

Implementability 

The main concern with the implementation of caps and erosions controls is the maintenance of the 

integrity of the cap from natural and human interferences. Another concern is installing covers and caps 

on steep slopes; however, in many cases, the area can be regraded to an acceptable slope. Human 

interferences can be minimized at Site 12 because the site is expected to remain under federal control. 

Site 41 is an active facility, and the activities that are conducted there could damage a soil cover or cap, 

unless the entire area was covered with pavement or concrete. 

*-- -. The use of vertical subsurface barriers must take into consideration the control of water-table levels within 

the contained area and could cause an increase in upgradient groundwater elevations. Main’tenance of 
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the integrity of vertical barriers is difficult over the long term. An excessive depth to a confining layer may 

cause problems with constructability. 

Costs for soil covers are low to moderate. Costs for engineered caps are moderate to high depending on 

the materials and labor involved in placements. Costs for erosion controls are low. Cost of vertical 

barriers are moderate for slurry walls and sheet piling, but high for grout curtains. 

Conclusion 

Retain the use of a soil cover or engineered cap at Site 12 as an effective means of minimizing exposure 

to human receptors. Retain the use of erosion controls at Site 12 as necessary to protect the cover or 

cap. Retain the use of a biotic barrier at Site 12 to minimize exposure to ecological receptors. Retain the 

use of vertical barriers (slurry wall) to minimize the migration of contaminated groundwater. 

The use of containment at Site 41 is eliminated because of implementability concerns. Current activities 

at the site could damage a soil cover or cap. The time required to install pavement or concrete over the 

cap could interfere with site activities. 

5.4.2.4 Removal 

Excavation can be performed by a variety of equipment, such as front-end loaders, backhoes, grade-alls, 

clamshells, and draglines. The type of equipment selected must consider several factors, such as type of 

material, load-supporting ability of the soil, rate of excavation required, depth of excavation, and site 

access. The excavated location is usually backfilled with clean fill or treated soil, 

revegetated. 

graded, and 

Effectiveness 

Excavation can be effective in the complete removal of contaminated material from a site. 

sampling is usually required to confirm that all contaminated material has been removed. 

are taken from the sides and bottom of the excavation and analyzed for the contaminants 

ensure that the cleanup goals have been attained. 

Confirmatory 

Soil samples 

of concern to 

lmplementabilitv 

The availability of excavation equipment is not a concern. The technology is well proven and established 

in the construction and remediation industries. Excavation below the water table may require dewatering 
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to lower the water table below the bottom of the depth of contamination. The water may need to be 

treated and disposed appropriately. Excavation at Site 41 would need to be conducted so it would 

minimize interference with current site activities. 

Excavation costs are typically low, unless unusual conditions are encountered. 

Conclusion 

Retain excavation for further consideration at Sites 12 and 41. The implementability concerns at Site 41 

can be overcome by coordinating remediation with site activities because excavation at any one area 

would not take a lot of time. 

5.4.2.5 In-Situ Treatment 

In-situ solidification was retained as a potential treatment technique for soil at Site 41. Solidification refers 

to those techniques that reduce the hazard potential by converting the contaminants into less soluble, 

mobile, or toxic forms. Lime, cement, cement kiln dust, and other common pozzolanic materials are used 

to stabilize metals and some organics present in the soil. In-situ treatment is conducted by mixing 

cement, lime, or other grouting materials with soil using augers, rototillers, or backhoes. Following the 

mixing process, the material is allowed to set and gain strength during the curing period. The result of in- 

situ solidification may be a monolithic block or a friable product. 

The performance of a solidification system is highly waste and soil matrix specific; therefore, the process 

must be designed to accommodate site-specific conditions. A thorough physical and chemical 

characterization of the contaminated material and treatability testing is essential to determine the most 

suitable solidification reagents and mixing ratios. Such studies can also be used to determine any special 

pretreatment or material handling methods that may be required. 

Effectiveness 

In-situ solidification using cement- and lime-based materials has been shown to be a viable option for 

treatment of metals; however, treatability tests would be needed to determine its effectiveness for PCBs. 

Solidification would minimize the migration of contaminants; however, the treated material would need to 

be covered as a barrier against contact by human and ecological receptors. 
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Implementability 

In-situ solidification would be technically implementable for soil located outside the scrap yard perimeter. 

However, within the scrap yard, the soil consists of a thin layer that has accumulated over a concrete slab 

during daily operations and is unsuitable for in-situ solidification. The depth of soil outside the scrap yard 

requiring treatment is shallow; therefore. adequate in-situ mixing can be ensured. Monitoring of the 

physical integrity of the treated material and monitoring of the surrounding environment are typically 

required to ensure effectiveness over time. Implementation of this technology, however, may interfere 

with the current activities at Site 41. Extensive time (up to 1 month) may be required to allow the 

solidified soil to cure, and a dense cover material would be required to ensure that site activities do not 

adversely affect the treated soil. 

Costs of cement- and lime-based solidification are low to moderate depending on the solidification 

reagent and mixing ratios. 

Conclusion 

In-situ solidification is eliminated from further consideration because of effectiveness concerns for PCBs 

and implementability concerns that could interfere with current activities at Site 41. 

5.4.2.6 Ex-Situ Treatment 

The technologies considered under ex-situ treatment are solidification and incineration. 

Solidification 

Ex-situ solidification was retained as a potential technique for treating soil at Site 41. This process option 

is similar in principle to the in-situ solidification process. The difference is that the contaminated material 

is excavated prior to treatment. The equipment used for solidification is similar to that used for the 

cement industry. A typical solidification system includes an untreated material staging area, reagent feed 

systems, one or more mixing vessels, and a treated material curing area. The solidified material can be 

formed into monolithic blocks or made into a material with the consistency of soil-cement. The process 

results in an increase in the total weight and volume of’the material. The treated material can be either 

used to backfill the excavation, consolidated and disposed at another on-site location, or disposed at a 

permitted off-site facility. 
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The performance of a solidification system is highly waste and soil matrix specific; therefore, the process 

must be designed to accommodate site-specific conditions. A thorough physical and chemical 

characterization of the contaminated material and treatability testing are essential to determine the most 

suitable solidification reagents and mixing ratios. Such studies can also be used to determine any special 

pretreatment or material handling methods that may be required. 

Effectiveness 

Ex-situ solidification using cement- and lime-based materials has been shown to be a viable option for 

treatment of metals (Site 41); however, treatability tests would be needed to determine its effectiveness 

for PCBs (Site 41). Solidification would minimize the migration of contaminants; however, if disposed on 

site, the treated material would need to be covered to provide a barrier against contact by human and 

ecological receptors. 

Implementability 

/’ I”-. 

Ex-situ solidification would be technically implementable. The equipment and resources necessary to 

treat the wastes are readily available, with many vendors capable of performing the work. For on-site 

disposal, monitoring of the physical integrity of the treated material and monitoring of the surrounding 

environment are typically required to ensure effectiveness over time. 

The on-site activities connected with implementing this technology, however, may interfere with the 

existing Site 41 scrap yard operation, because it is located in a confined area. Very limited space is 

available at the site to accommodate the logistics of an excavation/mixing operation or to establish a 

temporary storage area for curing the treated material. Also, extensive time (up to 1 month) may be 

required to allow the solidified soil to cure, resulting in an extended period when the remediation activity 

would interfere with the scrap yard operation. The limited space available at Site 41 would clictate that 

the treated soil be used to backfill the excavation since no other on-site space is available for disposal. 

However, the soil within the scrap yard perimeter, which constitutes 90 percent of the total soil requiring 

remediation, rests on a concrete slab and removing the soil would not create any excavations in which to 

place treated soil. Although contaminated soil located outside the scrap yard perimeter requires 

remediation, that material constitutes less than 10 percent of the total, and excavating that material would 

obviously not provide sufficient excavation volume to dispose of all treated material from both inside and 

outside the scrap yard. The situation is further complicated by the fact that the treatment process could 

double the volume of the contaminated soil. Additionally, a dense cover material would be required to 

ensure that site activities do not adversely affect the treated soil used as backfill and to elimina1.e potential 

contact with the contaminants in the treated soil. /‘h\ 
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Costs are moderate for pozzolan-based solidification. Mobilization costs can be prohibitive for relatively 

small volumes of contaminated materials. 

Conclusion 

Ex-situ solidification is eliminated from further consideration because of effectiveness concerns for PCBs 

at Site 41 and implementability concerns that could interfere with current activities at Site 41. 

Incineration 

Incineration was retained as a thermal treatment process potentially suitable for PCB-contaminated soil at 

Site 41. Incineration is a thermal oxidation process that converts organic compounds to inorganic 

substances at high temperatures in the presence of oxygen. The technology uses controlled flame 

combustion in an enclosed reactor to decompose organics. Carbon and hydrogen components are 

converted to carbon dioxide and water. Chlorine, if present, is mostly converted to hydrochloric acid. 

Other combustion products are also present in smaller quantities. These may include carbon monoxide, 

nitrogen oxides, chlorine, fluorine, and trace metals. Incineration produces a solid waste stream from the 

incombustible portion of the original material. The solid waste is removed as bottom ash, treated soil, or 

fly ash that would require additional treatment or disposal. Air pollution control systems may generate a 

liquid waste stream that would require additional treatment or disposal. Common available incineration 

systems include rotary kiln, infrared, fluidized bed, and circulating bed incinerators. 

Effectiveness 

Incineration is very effective in destroying PCB compounds such as those in the soil at Site 41; however, 

it would not be effective for metals contamination. Therefore, soil incinerated to treat PCB contamination 

would require additional treatment or disposal due to the metal contamination. Incineration typically 

achieves more than 99.99 percent destruction of organics. Incineration may be required for treatment of 

high concentrations of PCBs (e.g., greater than 500 mg/kg). 

lmplementabilitv 

On-site incineration would not be implementable. It may be difficult to obtain the proper authorizations to 

allow on-site incineration. There is insufficient space available at Site 41 to dispose of the metal- 

contaminated material after incineration. Additional treatment or containment actions would be required 

even if there were sufficient space. 
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Off-site incineration would be implementable. An incinerator with a TSCA permit would be required for 

high-concentration PCBs. The off-site incineration facility would be responsible for disposal of treated 

soil. 

The cost of incineration is high and is one of the more expensive treatment technologies. 

Conclusion 

Eliminate on-site incineration from further consideration because of implementability concerns. 

Off-site incineration is retained only for high-concentration PCB-contaminated material. 

5.4.2.7 Disposal 

The technologies being considered under disposal are on-site consolidation for Site 12 and off-site 

disposal in a hazardous waste or nonhazardous waste landfill for Sites 12 and 41. 

On-Site Consolidation 

On-site disposal of contaminated waste, soil, and sediment would involve excavation of various areas 

followed by consolidation at one location with a cover. At Site 12, materials within the adjacent wetlands 

could be excavated and placed on the landfill. The necessary cover could be a layer of soil or clay with 

erosion controls or may have additional impermeable synthetic materials to minimize infiltration. 

Monitoring would be required to confirm the effectiveness of the soil cover or cap. 

Effectiveness 

On-site consolidation can be effective for the types of contaminated materials present at Site 12. The 

adequacy of the soil cover or multi-layer cap would depend on the anticipated impact on the environment. 

A simple cover may not be sufficient because of potential groundwater impacts if the contaminants are 

highly mobile. 

Implementability 
, 

On-site consolidation and placement under a soil cover or engineered cap can be implemented at Site 12. 
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Costs associated with on-site consolidation would be low to moderate depending on the type of final 

cover selected. 

Conclusion 

On-site consolidation is retained for further consideration at Site 12. 

Off-Site Landfill Disposal 

Off-site disposal is applicable to excavated wastes and soil. Landfills differ mainly in the type of wastes 

that they are permitted to accept. Nonhazardous waste landfills are permitted to accept municipal solid 

wastes, construction and demolition debris, contaminated soil, and other wastes that must be proven to 

have nonhazardous characteristics. Hazardous waste landfills can accept listed and characteristic RCRA 

hazardous wastes. Maryland regulates PCBs at concentrations greater than 50 mg/kg as a hazardous 

waste. PCBs above certain concentrations must be disposed in a landfill that has a TSCA permit. 

Effectiveness 

Landfilling can be an effective method for disposal of wastes and contaminated soils provided that the 

receiving facility is properly designed and operated. 

lmplementabilitv 

There are no major implementability concerns with off-site landfilling. Contaminated waste, soil, and 

sediment at Site 12 are expected to be a nonhazardous waste that may be able to be disposed at a local 

landfill. Hazardous waste landfills are also available in the unlikely event that hazardous wastes are 

encountered. The landfill for contaminated soil from Site 41 may need to be permitted under TSCA 

depending on the concentration of PCBs in the soil following bulk excavation. 

The cost of disposal in nonhazardous waste landfills is low to moderate. Costs of disposal at hazardous 

waste landfills are high. . 

Conclusion 

Off-site landfilling is retained for further consideration at Site 12 and 41. The type of landfill would be 

dependent on the characteristics of the waste and soil excavated from the sites. 
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5.4.3 Selection of Representative Process Options 

Table 5-2 summarizes the retained technologies and process options. 

Representative process options are chosen from each technology to assemble an adequate variety of 

effective and implementable alternatives and evaluate the alternatives in sufficient detail to aid in the final 

selection process. The specific process options selected for the remedial action will be determined during 

the remedial design or during bid evaluation and selection of the remedial contractor. 
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General 
Response Actio 

No Action 

Land Use Control 

Containment 

Removal 

In-Situ Treatment 

TABLE 5-1 

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
SITES 12 AND 41 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 3 

Technology 

None 

Monitoring 

Access/Use 
Restrictions 

Capping 

Erosion Control 

- 
Vertical Barriers 

Bulk Excavation 

Thermal 

-- 

Process Options 

Not Applicable 

Groundwater and Surface 
Water Monitoring 

Active Restrictions - 
Physical Barriers ___ 
Passive Restrictions - 
Groundwater or Land Use 
Restrictions -__ .__ 
Soil/Multimedia 

Rip-rap Cover/Vegetation 

Slurry wall, grout curtain, 
and sheet piling 

Excavation 

Vitrification/Radiofrequency 
Heating 

Description 

No activities conducted to address 
contamination. 

Periodic sampling and analysis to 
determine if contamination is 
spreading. 

Fencing, markers, and warning 
signs to restrict site access. ~--- ~.~ ~___ 
Administrative action using site 
use prohibitions to restnct future 
activities. 

Use of soil cover or low- 
permeability barriers to minimize 
exposure to contaminants and 
migration of contaminants. 

Use of stone/gravel or dense plant 
growth to minimize migration of 
waste and contaminated soil. 

Low permeability wall formed in a 
perimeter trench to restrict 
horizontal migration of 
groundwater. 

Means for removal of waste and 
contaminated soil. 

Use of high temperature to fuse 
inorganic contaminants into a 
glass matrix or the use of 
moderate temperature to volatilize 
contaminants and remove them 
from the vadose zone. 

Screening Comments 

Required by NCP. Retain for 
baseline comparison. 

Retain to assess migration of 
contaminants and evaluate remedial 
actions. 

Retain to limit exposure to 
contaminated media. ~___ 
Retain to limit exposure to 
contaminated media. 

Retain to minimize exposure to 
contaminated material and 
contaminant migration. 

Retain to minimize disruptive effects 
of remediation. 

Retain to reduce movement of 
contaminated groundwater. 

Retain to remove contaminated 
media to eliminate exposure. 

Eliminate because of 
ineffectiveness and implementability 
concerns under shallow 
groundwater conditions. Not proven 
effective with heterogeneous 
material (e.g., rubble, demolition 
debris). 



TABLE 5-1 

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
SITES 12 AND 41 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 3 

General Technology Process Options Description Screening Comments 

Response Action 

In-Situ Treatment Physical/Chemical Soil Flushing Use of water or solvents to remove Eliminate because of questionable 

(cont.) contaminants from the vadose effectiveness with heterogeneous 
zone by leaching and collecting material (Site 12). May not be 
contaminated wastewater in the effective for both metals and PCBs 
saturated zone followed by (Site 41). 
aboveground treatment. ~._____ -~ 

Soil Vapor Extraction Use of vacuum and possibly air Eliminate because VOCs in soil are 
sparging to volatilize and remove not a risk driver. 
contaminants from the vadose 
zone. 

Solidification Use of pozzolanic materials in the Eliminate for Site 12 because of 
vadose zone to chemically fix questionable effectiveness and 

. inorganics and solidify the matrix implementability with 
to reduce leachability. heterogeneous material and stream 

sediment. Retain as a potential 
treatment technique for soil at Site 
41. 

Ex-Situ Treatment Physical/Chemical Soil Washing/Solvent Use of water and solvents to Eliminate because of questionable 
Extraction remove contaminants from solid effectiveness with heterogeneous 

materials. material (Site 12). May not be 
effective for both metals and PCBs 
(Site 41). -___ 

Solidification Use of pozzolanic materials to Eliminate for Site 12 waste and soil 
chemically fix inorganics and because of questionable 
solidfy the matrix to reduce effectiveness and implementability 
leachability. with heterogeneous material. 

n..r-.:- ^^ ^ r.^+^-+:Al +r,.,.+mA.T+ I-le’Lall I cl3 cl p”LG’1 lllcll ,,r;au I It24 IL 
technique for surface soil at Site 41, 
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
SITES 12 AND 41 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 3 OF 3 

General Technology Process Options Description Screening Comments 
Response Action 

- Ex-Situ Treatment Biological Landfarming Tilling of contaminated soil and Eliminate because it is not 
(cont.) waste in layers to remove VOCs applicable to metals and PCBs, 

and biodegrade organics. which are the primary contaminants 
of concern. 

Thermal 

Bioslurry treatment 

Incineration .- 

Treatment of soil in a slurry reactor Eliminate because it is not 
under controlled conditions using applicable to metals and PCBs, 
natural or cultured microorganisms which are the primary contaminants 
to biodegrade organics. of concern. --__ ~~. .-___ 
Use of high temperature to destroy Eliminate for Site 12 because 
organic contaminants. organics are not contaminants of 

concern. Retain as a potential 
treatment technique for PCB- 

Disposal, 

. contaminated soil at Site 41. 

Low-Temperature Thermal Use of low to moderate Eliminate because of effectiveness 
Desorption temperature to volatilize concerns for metals and PCBs. 

contaminants. 

Landfill Hazardous or Disposal of excavated material at a Retain off-site landfilling to 
Nonhazardous Waste permitted on-site or off-site landfill. permanently remove contaminated 
Landfill materials, Eliminate on-site 

landfilling because suitable area is 
not available. 

Consolidation Excavation and placement in one Retain for possible use with 
location to minimize space and excavated materials at Site 12. 
closure requirements. Eliminate for Site 41 because there 

is insufficient available land area. 



TABLE 5-2 

SUMMARY OF RETAINED TECHNOLOGIES AND REPRESENTATIVE PROCESS OPTIONS 
SITES 12 AND 41 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

General Response 
Action 

Technology 
I 

Representative 
Process Option / 

Comments 
I 

No Action 

Land Use Controls 

’ None Not applicable All sites 

Monitoring Groundwater or surface All sites 
water monitoring 

Access/Use Restrictions Land or groundwater All sites 
use restrictions 

Containment Capping Soil/Multimedia Cap 

Erosion Controls Vegetation/Rip-rap 

Vertical Barriers Slurry Wall 

Site 12 

Site 12 

All sites 

I Removal 1 Bulk excavation IE xcavation 1 All sites 

Off-site incineration 

On-site consolidation 

Off-site landfill 

/- 
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6.0 SITE 12 REMEDIAL ALTERNATIVES 

This section presents the development, screening, detailed evaluation, and comparative evaluation of 

remedial alternatives for Site 12, Town Gut Landfill. 

6.1 DEVELOPMENT OF ALTERNATIVES 

6.1.1 Introduction 

This section presents the rationale for and the development of the remedial alternatives that are evaluated 

in the FS. These alternatives are developed from combinations of the technologies and process options 

evaluated in Section 5.0. 

6.1.2 Rationale for Alternative Development 

rc +-., 

The purpose of the FS is to evaluate the information provided in the RI, which assesses site conditions, 

and develop an appropriate range of alternatives to allow remedy selection. The development of 

alternatives should reflect the scope and complexity of the site problems that are being addressed. The 

number and types of alternatives should also be based on the site characteristics and complexity of the 

site concerns. Development of alternatives for Site 12 is based on the following: 

. Technologies and process options remaining after the screening evaluations from Section 5.0 

. Land use scenarios for Site 12 

l Exposure scenarios 

. RAOs 

l ARARs 

6.1.2.1 Technologies and Process Options 

General response actions and representative process options have been developed for the landfill at Site 

12. Those general response actions and process options that have been retained for assembly into 

alternatives are as follows: 

General Response Action 

No Action 

Land Use Controls 

Process Option’ 

None 

Land use and groundwater use restrictions 

Monitoring 
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General Response Action 

Containment 

Removal 

Disposal 

Process Option 

Soil cover 

Soil cap 

Engineered cap 

Revegetation 

Excavation 

On-site consolidation 

Off-site disposal 

These process options will be used individually or combined with each other, as appropriate, to form 

remedial alternatives. 

6.1.2.2 Land Use Scenarios 

Potential exposure to environmental media is evaluated in the context of current land use and future land 

use. Under current land use, Site 12 is not used and would remain as a former waste disposal area. 

Under future land use, Site 12 could be released to the public or remain under the control of the Navy. 

While under the control of the Navy, land use is expected to continue as is. 

6.1.2.3 Exposure Scenarios 

Assumptions for the land use scenarios and receptors used for alternative development are consistent 

with the Site 12 risk assessment. 

Under the current land use scenario, Site 12 is assumed to remain as it currently exists. Existing current 

land use at and in the vicinity of Site 12 indicates that human receptors most likely to be exposed to 

contaminants on and migrating from the site include maintenance workers, full-time employees, and 

adolescent trespassers. No adverse health effects are expected for maintenance workers and full-time 

employees. However, possible adverse health effects could be expected to adolescent trespassers 

through ingestion of fish. Additionally, there is a potential risk to ecological receptors from exposure to 

surface soils, surface water, and sediments. 

Under the potential future land use scenarios, Site 12 could be developed for residential use. Additional 

receptors under future land use include construction workers and on-site residents. No adverse health 

effects are expected for construction workers. Possible adverse health effects could be expected to 

hypothetical future child residents exposed to soil and groundwater and hypothetical future adult residents 

exposed to groundwater and ingestion of fish. The potential risk to ecological receptors from exposure to 

stream sediment would remain. 
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6.1.2.4 Accommodation of Cleanup Goals and ARARs 

In general, it is desirable to develop remedial alternatives that achieve compliance with all cleanup goals 

and ARARs. However, in certain cases technical limitations and cost prevent developing alternatives that 

attain all cleanup goals for all media. 

Alternatives have not been assembled for remediation of the groundwater. 

l The groundwater at Site 12 is not currently used as a source of drinking water. 

l The groundwater at Site 12 is not expected to be developed as a source of drinking water in the 

future. 

6.1.3 Remedial Alternative Development 

This section develops the remedial alternatives for Site 12 considering the information provided in Section 

6.1.2. The following alternatives have been developed for the landfill: 

l Alternative 1 - No Action 

l Alternative 2 - Soil Cover with Land Use Controls 

l Alternative 3 - Soil Cap with Land Use Controls 

l Alternative 4 - Engineered Cap with Land Use Controls 

l Alternative 5 - Landfill Removal 

6.1.3.1 Alternative 1 - No Action 

Alternative 1 is required by the NCP and is used as a baseline comparison with other a1ternative.s. 

6.1.3.2 Alternative 2 - Soil Cover with Land Use Controls 

Under Alternative 2, a layer of soil would be placed over the landfill where necessary to ensure that all 

waste is covered with a minimum of 2 feet of soil, and the area would be revegetated. Portions of the site 

may already have sufficient cover, and other portions have minimal cover. Therefore, the thickness of 

additional soil that must be placed over the landfill is vayiable. The cover would consist of a final earthen 

cover and vegetative stabilization with grass or other type of vegetation that would discourage animals 

from burrowing into the landfill. 
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To preserve the alignment of the existing shoreline, landfilled material near the edge of the ponds not 

currently covered with at least 2 feet of soil would be removed to a depth of at least two feet. The resulting 

excavation would be backfilled with 18 inches of common clean soil fill and 6 inches of topsoil to provide 

the required 2 feet of soil cover over the landfilled material remaining in place. The excavated landfilled 

material would be disposed off site. 

Wetland excavation would include the removal of the wetlands along the edge of the proposed cap to a 

depth of 2 feet. Large items of exposed waste/debris along the edges of the landfill/pond waterline would 

be excavated and disposed of off site. Soil/sediment material removed during the excavation of the large 

exposed items and the wetland excavation would also be disposed off site. Disturbed wetland areas 

would be backfilled with 2 feet of suitable soil and revegetated to replace the wetland. 

Land use controls would consist of marntaining records of the soil and groundwater contamination and 

buried waste at Site 12 in the Base Master Plan and designating the area as a restricted or limited use 

area. The area would be given a designation in the Base Master Plan that would prohibit residential or 

intrusive (e.g., excavation) activities and groundwater use. The Base Master Plan would ensure that the 

Navy would be able to take adequate measures to minimize adverse human and environmental effects at 

the time of any future land development. 

Monitoring would include sampling of groundwater beneath Site 12 and surface water in the ponds 

adjacent to the landfill and analysis for COCs. The objective of monitoring would be to confirm that no 

contaminants are migrating from the site into the environment and to determine the effectiveness of the 

remedy. Where necessary to accommodate remediation construction activity, existing monitoring wells 

would be abandoned in accordance with state regulations, then reinstalled following construction activity. 

At least every 5 years, a site review would be conducted to evaluate the analytical results from monitoring 

samples; evaluate the site status (i.e., the site’s then-current use and plans for future use); review 

environmental laws and regulations in effect at the time of the review; and provide direction for further 

action, if deemed necessary. Site reviews are required because this alternative would allow the landfill to 

remain in place with contaminants remaining at concentrations exceeding those suitable for residential 

scenarios. 

6.1.3.3 Alternative 3 - Soil Cap with Land Use Controls 

Under Alternative 3, the landfill would be covered with a cap of clean soil, and the area would be 

revegetated with grass or other type of vegetation that would discourage animals from burrowing into the 

landfill. The soil cap would consist of the following (from bottom to top): a soil cover similar to that 
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described under Alternative 2 to ensure the that all waste is covered with 2 feet of soil, a geotextile, soil 

cap, and vegetative stabilization with grass or other vegetation suitable to serve as a biotic barrier. 

Wetland excavation would -include the removal of the wetlands along the edge of the proposed cap to a 

depth of 2 feet. Large items of exposed waste/debris along the edges of the landfill/pond waterline would 

be excavated and disposed off site. Soil/sediment material removed during the excavation of the large 

exposed items and the wetland excavation would be consolidated within the limits of the Site 12 landfill 

prior to placement of the soil cover. Following waste/debris consolidation and placement of the soil cap, 

disturbed wetland areas would be backfilled with suitable material and revegetated to replace the wetland. 

This alternative would also include all the land use controls and monitoring requirements described in 

Alternative 2. The 5-year site reviews outlined in Alternative 2 would also be required for Al,ternative 3 

because the alternative would allow the landfill to remain in place with contamination remaining at the site 

at concentrations exceeding those suitable for residential scenarios. 

6.1.3.4 Alternative 4 - Engineered Cap with Land Use Controls 

,<-., 
Under Alternative 4, an engineered cap would be installed over the landfill. The cap would consist of 

multiple layers including (from the bottom to the top) a soil cover, a low-permeability layer, ,a drainage 

layer, a final earthen cover, and vegetative stabilization with grass or other type of that would discourage 

animals from burrowing into the landfill (i.e., biotic). In addition, vertical barriers (e.g., slurry walls) would 

be installed around the perimeter of the landfilled areas, and an 18-inch diameter river water pipeline 

currently located under the northern edge of the landfilled area would be relocated to the north side of 

Atkins Road (see Figure 6-l). 

Wetlands would be addressed in the same manner as for Alternative 3. 

This alternative would also include all of the land use controls and monitoring requirements described in 

Alternative 2. The 5-year site reviews outlined in Alternative 2 would also be required for Al’ternative 4 

because it would allow the landfill to remain in place with contamination remaining at .the site at 

concentrations exceeding those suitable for residential scenarios. 

6.1.3.5 Alternative 5 - Landfill Removal 

Under Alternative 5, the landfill, along with its current soil cover, would be excavated and transported off 

site for disposal. Excavated areas would be backfilled with suitable material and revegetated to replace 

existing site vegetation and wetlands. Additionally, an 18-inch diameter river water pipelin,e currently 
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located under the northern edge of the landfilled area would be relocated to the north side of Atkins Road 

(see Figure 6-l). 

Land use controls would consist of maintaining records of the groundwater contamination in the Base 

Master Plan and designating the area as a restricted or limited use area. The area would be given a 

designation in the Base Master Plan that would prohibit groundwater use. The Base Master Plan would 

ensure that the Navy would be able to take adequate measures to minimize adverse human and 

environmental effects at the time of any future land development. 

Alternative 5 would also include the same monitoring requirements described in Alternative 2. The 5year 

site reviews outlined in Alternative 2 would also be required for Alternative 5 because this alternative 

would allow groundwater contamination to remain at the site at concentrations exceeding those suitable 

for residential scenarios. 

6.2 SCREENING OF ALTERNATIVES 

Alternatives are screened to decrease the number of alternatives that are carried forward for detailed 

analysis. This step in the FS process is conducted, when appropriate, to eliminate alternatives that do not 

achieve protection of human health and the environment. Alternatives should be eliminated if they are 

significantly less effective than other, more promising alternatives, are not technically or administratively 

implementable, or have significantly higher costs. 

The alternatives developed and described for Site 12 are considered to represent an appropriate range of 

alternatives. All alternatives are considered effective and implementable. Therefore, all the alternatives 

developed for Site 12 will be carried forward for detailed analysis. 

DETAILED ANALYSIS OF ALTERNATIVES 

In this section, each remedial alternative developed in Section 6.1 for Site 12 is described and analyzed in 

detail. The detailed analysis is conducted in accordance with the Guidance for Conducing Remedial 

Investigations and Feasibility Studies Under CERCLA (EPA, 1988) and the NCP. The detailed analysis of 

remedial alternatives provides information for the comparison of alternatives in Section 6.4 and the final 

selection of a remedial alternative. 

The following criteria are used for the detailed analysis of each remedial alternative: 

Threshold Criteria 

. Overall protection of human health and the environment 
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l Compliance with ARARs and TBCs 

Primarv Balancinq Criteria 

l Long-term effectiveness and permanence 

. Reduction of toxicity, mobility, or volume through treatment 

l Short-term effectiveness 

. Implementability 

l cost 

Modifvinq Criteria 

0 State acceptance 

0 Community acceptance 

The first two criteria are threshold criteria in that each alternative must meet them. The alternative that 

best matches the five primary balancing criteria is proposed to EPA, the state, and the community as the 

preferred remedy. The modifying criteria may result in modification of the proposed remedy following 

comments on the FS and Proposed Plan. Community acceptance will be addressed in the Record of 

Decision that will be finalized after the public comment-period for the FS and Proposed Plan. State and 

community acceptance must be considered during remedy selection. The following is a description of 

each of the nine evaluation criteria. 

Overall Protection of Human Health and the Environment. The primary requirement for CERCLA remedial 

actions is that they are protective of human health and the environment. A remedy is protective if it 

adequately eliminates, reduces, or controls all current and potential risks. All pathways of exposure must 

be considered when evaluating the remedial alternative. If hazardous substances remain without 

engineering or land use controls after the remedy is implemented, then the evaluation must consider 

unrestricted land use and unlimited exposure for human and environmental receptors. For those sites 

where hazardous substances remain and unrestricted use and unlimited access are not allowable, 

engineering controls, land use controls, or some combination of the two must be implemented to control 

exposure and ensure reliable protection over time. In addition, implementation of a remedy cannot result 

in unacceptable short-term risks to, or cross-media impacts on, human health and the environment. 

Compliance with ARARs and TBCs. Compliance with ARARs and TBCs is one of the statutory 

requirements for remedy selection. Alternatives are developed and refined throughout the FS process to 

ensure that they will meet all their respective ARARs or that there is good rationale for waiving an ARAR. 

__ ,>-, Alternatives may be refined to ensure compliance with these requirements. 
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Lonq-Term Effectiveness and Permanence. This criterion reflects the CERCLA emphasis on 

implementing remedies that will ensure protection of human health and the environment in the future, as 

well as in the near term. In evaluating alternatives for long-term effectiveness and the degree of 

permanence they afford, the analysis should focus on the residual risks that will remain at the site after 

completion of the remedial action. This analysis should include consideration of the following: 

. Degree of threat posed by the hazardous substances remaining at the site. 

l Adequacy of any controls (e.g., engineering and land use controls) used to manage the hazardous 

substances remaining at the site. 

. Reliability of those controls. 

. Potential impacts on human health and the environment, should the remedy fail, based on 

assumptions included in the reasonable maximum exposure scenario. 

Reduction of Toxicity, Mobilitv, or Volume throuqh Treatment. This criterion addresses the statutory 

preference for remedies that employ treatment as a principal element by ensuring that the relative 

performance of the various treatment alternatives in reducing toxicity, mobility, or volume will be assessed. 

Specifically, this analysis should examine the magnitude, significance, and irreversibility of reductions. 

Short-Term Effectiveness. This criterion examines the short-term impacts of the alternatives (i.e., impacts 

of the implementation) on the neighboring community, workers, or surrounding environment. This 

includes the potential threat to human health and the environment associated with excavation, treatment, 

and transportation of hazardous substances. The potential cross-media impacts of the remedy and the 

time to achieve protection of human health and the environment should also be analyzed. 

Implementability. Implementability considerations include the technical and administrative feasibility of the 

alternatives. Implementability also considers the availability of goods and services (e.g., treatment, 

storage, or disposal capacity) on which the viability of the alternative depends. Implementation 

considerations often affect the timing of the various remedial alternatives (e.g., limitations on the season in 

which the remedy can be implemented, the number and complexity of material-handling steps that must 

be followed, the need to obtain permits for off-site activities, and the need to secure technical services). 

Cost. Cost includes all capital costs and O&M costs incurred over the life of the project. The focus of the 

detailed analysis is on the net present values of these costs. Costs are used to select the least expensive 

or most cost-effective alternative that will achieve the remedial action objectives. A 30-year maintenance 
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life and a 7 percent annual discount factor are used to calculate the present worth of the capital and O&M 

costs. 

State Acceptance. This criterion, which is an ongoing consideration throughout the remediation process, 

reflects the statutory requirements to provide for substantial and meaningful state involvement. 

Communitv Acceptance. This criterion refers to community comments on the remedial alternatives under 

consideration. ‘Community” is broadly defined to include all interested parties. These comments are 

taken into account throughout the FS process; however, only preliminary assessment of community 

acceptance can be conducted during development of the FS because formal public comment will not be 

received until after the public comment period for the preferred alternative is held. 

Alternative 1 - No Action 

6.3.1 .l Description of Alternative 

, ,-r*-. 

This alternative would be a “walk-away” alternative that is required under CERCLA to establish a basis for 

comparison with other alternatives. For this alternative, any existing remedial activities, monitoring 

programs, and Land Use controls would be discontinued, and the property could be available for release 

for unrestricted use. 

6.3.1.2 Overall Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health and the environment. Surface soil, groundwater, 

and surface water could pose a potential future threat under the residential exposure scenario. 

6.3.1.3 Compliance with ARARs and TBCs 

Alternative 1 would not comply with ARARs and TBCs, including MCLs for groundwater and risk-based 

concentrations. 

6.3.1.4 Long-Term Effectiveness and Permanence 

The current and future threats to human health and the environment would remain. There wcmld be no 

long-term management controls; therefore, the adequacy and reliability of controls would not be 

applicable. There would be no long-term monitoring program to confirm that migration of contaminants 

from the site to the environment is not occurring. 
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6.3.1.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 1 woutd not include treatment to reduce the toxicity, mobility, or volume of hazardous 

substances at the site. 

6.3.1.6 Short-Term Effectiveness 

Alternative 1 would not pose any short-term risks to the local community or on-site workers during 

implementation because no actions would occur. There would be no environmental impacts from 

implementation. 

6.3.1.7 Implementability 

There would be no remedial actions to implement under Alternative 1. 

6.3.1.8 costs 

There would be no costs associated with the no-action alternative. 

6.3.1.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

6.3.1 .lO Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.3.2 Alternative 2 - Soil Cover with Land Use Controls 

6.3.2.1 Detailed Description of Alternative 

Alternative 2 would consist of covering the existing landfill with soil, revegetating, and implementing land 

use controls to protect human health. Conceptual design calculations are provided in Appendix I. 

Soil Cover 

Covering the landfill would be a containment action. The purpose of the soil cover would be to eliminate 

or reduce the possibility of exposure to human receptors, eliminate physical hazards, reduce erosion, and 

improve aesthetics. Areas up to approximately 4.3 acres would be covered with a minimum of 2 feet of 
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,C--. natural materials, graded, and revegetated with grass or other type of vegetation that would discourage 

animals from burrowing into the landfill. Figure 6-l illustrates the location of the landfill and areas of the 

proposed soil cover. Figure 6-2 provides a conceptual cross section of the soil cover. 

Although there is currently a soil cover over the Site 12 landfill, pre-FS field investigations indicated that 

the existing cover does not have a thickness of 2 feet or more over the entire landfill. In accordance with 

regulations on final soil covers for landfills, common clean soil fill would be added to the existing final 

landfill cover where necessary to achieve the regulatory requirement of a 2-foot cover over the existing 

waste. 

Waste Removal 

To preserve the alignment of the existing shoreline, landfilled material near the edge of the ponds not 

currently covered with at least 2 feet of soil would be removed to a depth of at least 2 feet. The resulting 

excavation would be backfilled with common clean soil fill to provide the required 2 feet of soil cover over 

the landfilled material remaining in place. The excavated soil and landfilled material would be disposed off 

site. 

Wetland excavation would include the removal of the wetlands along the edge of the proposed cap to a 

depth of 2 feet. Large items of exposed waste/debris (e.g., concrete, drums, miscellaneous metal) along 

the edges of the landfill/pond waterline would be excavated and disposed off site. Soil/sediment material 

removed during the excavation of the large exposed items and the wetland excavation would also be 

disposed off site. Disturbed wetland areas would be backfilled with 2 feet of suitable soil and revegetated 

to replace the wetland. It is estimated that approximately 0.43 acre of wetland would be disturbed during 

implementation of the alternative. 

Land Use Controls 

Land use controls would include land and groundwater use restrictions to eliminate or reduce exposure 

pathways. Monitoring would be performed to confirm that migration of contaminants from the site to the 

environment is not occurring. 

“?“-, 

Land use controls would consist of maintaining records of the contamination at Site 12 in the Base Master 

Plan and designating the site as a restricted or limited-use area. The Base Master Plan would ensure that 

the Navy would be able to take adequate measures to minimize adverse human health and environmental 

effects at the time of any future land development. Residential development and groundwater use would 

not be permitted. EPA and the state would be properly notified of proposed construction plans at Site 12 

prior to commencement of any construction activities. 
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Where necessary to accommodate remediation construction activity, existing monitoring wells would be 

abandoned in accordance with state regulations, then reinstalled following construction activity for use in 

performing groundwater monitoring. 

Monitoring of groundwater and surface water would be conducted to confirm that migration of 

contaminants from the site into the environment is not occurring and to determine the need for future 

actions. Periodic sampling would include collection of groundwater samples from the six existing 

monitoring well locations and surface water samples from six locations. Samples would be collected on 

an annual basis and analyzed for TAL inorganics and TCL SVOCs. 

At least every 5 years, a site review would be conducted to evaluate the site status and determine whether 

further action is necessary. The site reviews would be required for Alternative 2 because this alternative 

would allow contaminants to remain at concentrations exceeding those suitable for residential scenarios. 

6.3.2.2 Overall Protection of Human Health and the Environment 

Alternative 2 would be protective of human health and the environment by ensuring that the entire landfill 

was covered with soil, controlling future site use with land use restrictions, and preventing groundwater 

use by implementing groundwater use restrictions. This would reduce the potential for contaminants in 

soil and groundwater to enter the human exposure pathway through ingestion and direct contact. By 

incorporating the use of a type of vegetative cover that would discourage animals from burrowing into the 

landfill, Alternative 2 would protect ecological receptors that could otherwise burrow through the soil cover 

and be exposed to contamination. Exposed waste found along the shore of the ponds would be removed. 

Protection of the environment would not be achieved if soil contaminants migrate to groundwater or 

groundwater contaminants migrate to surface water. The soil cover would reduce the transport of soil 

contaminants to surface water and groundwater. Because Alternative 2 would not completely eliminate 

the migration of contaminants into the environment through infiltration, monitoring of groundwater and 

surface water would provide confirmation of the remedial action’s continued effectiveness Additionally, 

the monitoring program would help in determining whether future remedial actions are required. 

6.3.2.3 Compliance with ARARs and TBCs 

This alternative would control exposure to the contaminated groundwater through groundwater use 

restrictions until evaluation of monitoring samples determines that groundwater is suitable for residential 

scenarios (e.g., contaminant concentrations do not exceed MCLs). The groundwater contaminants would 

remain until biodegradation dispersion, dilution, and other natural attenuation factors eventually reduce 
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their concentration. This alternative would not comply with state closure (i.e., capping) standards for 

rubble landfills. However, the state solid waste management regulations contain provisions for a variance 

to design requirements if the proposed changes conserve and protect the public health, the natural 

resources, and the environment of the state and control air, water, and land pollution to the same extent 

as would be obtained by compliance with the regulation. Alternative 2 meets these requirements. The 

alternative complies with post-closure maintenance and monitoring requirements for solid waste landfills. 

6.3.2.4 Long-Term Effectiveness and Permanence 

Exposed waste/debris materials in the wetlands adjacent to the ponds would be permanently removed. 

Other landfilled waste materials would be permanently covered. Although no contaminants ,would be 

removed and the landfill debris would remain, the risks to human health and the envi;onment would be 

reduced by further limiting infiltration and potential contaminant migration to groundwater. Land and 

groundwater use restrictions would reduce the potential human health hazard from waste remaining in the 

landfill, and monitoring would confirm the continued effectiveness of the soil cover’s performance. 

/T . . 

Land use controls would be protective over the long term. A 5-year periodic review of the site would be 

conducted as long as contaminants remain at concentrations that exceed those suitable for residential 

scenarios (e.g., contaminant concentrations do not exceed MCLs). Any private ownership of the land in 

the future would be controlled under a deed restriction to control land and groundwater use. 

6.3.2.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 2 would not include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

6.3.2.6 Short-Term Effectiveness 

The remedial activities associated with construction of a soil cover would not be expected to have an 

adverse impact on the community. 

Exposure of workers to the contaminated media during soil cover placement and monitoring activities 

would be minimized by the use of appropriate personal protective equipment (PPE), engineering controls, 

and compliance with a site-specific health and safety pjan (HASP) and Occupational Safety and Health 

Act (OSHA) regulations. 

4 c 
Removal of waste debris would have a short-term impact on the wetlands in the area until the wetlands 

can be replaced. Erosion controls would be provided during excavation to control sedimentation.. 
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It is expected that the RAOs could be achieved within a 3-month construction duration. 

6.3.2.7 Implementability 

Alternative 2 would be readily implementable. Equipment and services necessary to remove debris and 

construct the soil cover are readily available. Land and groundwater use restrictions can be strictly 

enforced because the site is located at a military facility. State regulations (COMAR 26.04.04.05.B) 

prohibit potable water supply wells in unconfined aquifers within 100 feet of identifiable sources of 

contamination. 

6.3.2.8 cost 

The estimated costs for Alternative 2 would be as follows: 

Capital ($): $938,600 

Operation and Maintenance ($/yr): $24,300 

Present worth ($): $1,262,000 

The present-worth cost estimate is based on a 30-year monitoring period. Details of the cost estimates 

are provided in Appendix H. 

6.3.2.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

6.3.2.10 Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.3.3 Alternative 3 - Soil Cap and Land Use Controls 

6.3.3.1 Detailed Description of Alternative 

Alternative 3 would consist of capping the existing landfill with soil and implementing land use controls to 

protect human health. Conceptual design calculations are provided in Appendix I. 

010005/P 6-14 CT0 0245 



Capping the landfill would be a containment action. The purpose of the soil cap is to eliminate or reduce 

the possibility of exposure to human or ecological receptors, eliminate physical hazards, reduce erosion, 

and improve aesthetics. Areas totaling approximately 4.3 acres would be covered with addit.ional soil 

necessary to achieve 2 feet of natural materials, graded, and revegetated. Figure 6-l illustrates the 

location of the proposed soil cover. 

Although there is currently a soil cover over the Site 12 landfill, pre-FS field investigations indicated that 

the existing cover does not have a thickness of 2 feet or more over the entire landfill. In accordance with 

regulations on landfill closure, common clean soil fill would be added to the existing final landfill cover 

where necessary to achieve the regulatory requirement of a 2-foot cover over the existing waste prior to 

placement of a closure cap or cover system. Following the installation of the additional landfill cover soil, 

the soil cap of Alternative 3 would be installed with the following layers (from bottom to top): 

,?--* 

l Geotextile to establish a demarcation between the existing surface soil cover and the cap materials 

. 18-inch layer of clean common fill 

. 6-inch layer of clean topsoil 

l Vegetative stabilization/biotic barrier layer 

Figure 6-l shows the area to be covered. Figure 6-3 provides a conceptual cross section of the soil cover. 

Waste Consolidation 

Debris removal/consolidation and wetland replacement would be identical to that described for Alternative 

2, except the excavated soil and sediments that can be readily segregated from the excavated1 landfilled 

material would be consolidated within the limits of the landfill. 

In, order to keep Atkins Road Extension in place, material would be excavated from the sides of the road 

to allow the soil cover to be constructed with final grades matching those of the road. 

Land Use Controls 

,K -. 

Land use controls would include land and groundwater use restrictions to eliminate or reduce exposure 

pathways. Monitoring would be performed to confirm that migration of contaminants from the site to the 

environment is not occurring. 
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Land use controls would consist of maintaining records of the contamination at Site 12 in the Base Master 

Plan and designating the site as a restricted or limited-use area. The Base Master Plan would ensure that 

the Navy would be able to take adequate measures to minimize adverse human health and environmental 

effects at the time of any future land development. Residential development and groundwater use would 

not be permitted. EPA and the state would be properly notified of proposed construction plans at Site 12 

prior to commencement of any construction activities. 

Where necessary to accommodate remediation construction activity, existing monitoring wells would be 

abandoned in accordance with state regulations, then reinstalled following construction activity for use in 

performing groundwater monitoring. 

Monitoring of groundwater and surface water would be conducted to confirm that migration of 

contaminants from the site into the environment is not occurring and to determine the need for future 

actions. Periodic sampling would include collection of groundwater samples from the six existing 

monitoring well locations and surface water samples from six locations. Samples would be collected on 

an annual basis and analyzed for TAL inorganics and TCL SVOCs. 

Once every 5 years, a site review would be conducted to evaluate the site status and determine whether 

further action is necessary. 

6.3.3.2 Overall Protection of Human Health and the Environment 

Alternative 3 would be protective of human health and the environment by covering the entire landfill and 

including a vegetative biotic barrier in the soil cap system. Additionally, land use controls would include 

implementing future land and groundwater use restrictions. This would reduce the potential for 

contaminants in soil and groundwater to enter the human exposure pathway through ingestion and direct 

contact. Alternative 3 would protect ecological receptors by minimizing the potential for these receptors to 

come into contact with contaminated surface soils. 

Protection of the environment would not be achieved if burrowing animals were able to reach the 

contaminants below the soil cap and/or if soil contaminants migrate to groundwater or groundwater 

contaminants migrate to nearby surface water. Therefore, a biotic barrier in the form of a vegetative layer 

would be installed to discourage burrowing animals from reaching the contaminated materials under the 

cap. Additionally, the soil cap would reduce the infiltration of surface water, thus reducing the transport of 

soil contaminants to groundwater. Because Alternative 3 would not completely eliminate the migration 

potential of contaminants into the environment through infiltration, monitoring of groundwater and surface 

water would be performed to provide confirmation of the remedial action’s continued effectiveness. 

Additionally, the monitoring program would help to determine if future remedial actions are required. 
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6.3.3.3 Compliance with ARARs and TBCs 

Consolidating and capping the waste at the landfill would comply with the goals to protect human and 

ecological receptors. Replacement of wetlands adversely affected by waste removal/consolidation and 

installation of the proposed soil cap would comply with state non-tidal wetland regulations. This alternative 

would control exposure to the contaminated groundwater through groundwater use restrictions until 

evaluation of monitoring samples determines that groundwater is suitable for residential scenarios. The 

groundwater contaminants would remain until biodegradation, dispersion, dilution, and other natural 

attenuation factors eventually reduce their concentration. This alternative would not comply with the 

minimum design features of the state closure (i.e., capping) regulations for rubble landfills. However, the 

state solid waste management regulations contain provisions for a variance to design requirements if the 

proposed changes conserve and protect the public health, the natural resources, and environment of the 

state and control air, water, and land pollution to the same extent as would be obtained by compliance 

with the regulation. Alternative 3 meets these requirements. Alternative 3 would comply with post-closure 

maintenance and monitoring requirements for solid waste landfills. 

6.3.3.4 Long-Term Effectiveness and Permanence 

Exposed waste/debris materials would be removed/consolidated and permanently covered, along with the 

entire landfill area identified in Figure 6-l. Although no contaminants would be removed and thle majority 

of the landfill debris would remain, the risks to human health and the environment would be reduced by 

further limiting infiltration and potential contaminant migration of contaminants to the groundwater to a 

greater degree than would occur under Alternative 2. Land and groundwater use restrictions would 

reduce the potential human health hazard from the waste remaining in the landfill, and monitoring would 

confirm the continued effectiveness of the soil cap. 

Land use controls would be protective over the long term. A 5-year periodic review of the site would be 

conducted as long as contaminants remain at concentrations that exceed those suitable for residential 

scenarios (e.g., contaminant concentrations do not exceed MCLs). Any private ownership of the land in 

the future would be controlled under a deed restriction to control land and groundwater use. 

6.3.3.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 3 would not include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

010005/P 6-l 7 CT0 0245 



6.3.3.6 Short-Term Effectiveness 

The remedial activities associated with construction of a soil cap are not expected to have an adverse 

impact on the community and would provide protection to human health and the environment once the first 

lift of the proposed soil cover is placed over the landfill. 

Exposure of workers to the contaminated media during soil cap placement, debris removal/consolidation, 

and monitoring activities would be minimized by the use of appropriate PPE, engineering controls, and 

compliance with a site-specific HASP and OSHA regulations. 

Removal/consolidation of waste would have a short-term impact on the wetlands in the area until the 

wetlands can be replaced. Erosion controls would be provided during excavation to prevent downstream 

migration of contaminated sediment. 

It is expected that the RAOs could be achieved within a 4-month construction duration. 

6.3.3.7 Implementability 

Alternative 3 would be readily implementable. Equipment and services necessary to excavate/consolidate 

wastes and construct the soil cap are readily available. Land and groundwater use restrictions can be 

strictly enforced because the site is located at a military facility. State regulations (COMAR 26.04.04.05.B) 

prohibit potable water supply wells within 100 feet of identifiable sources of contamination. 

6.3.3.8 cost 

The estimated costs for Alternative 3 would be as follows: 

. Capital ($): $1,902,400 

l Operation and Maintenance ($/yr): $24,300 

l Present worth ($): $2,226,000 

The present-worth cost estimate is based on a 30-year monitoring period. Details of the cost estimates 

are provided in Appendix H. 

6.3.3.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 
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6.3.3.10 Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.3.4 Alternative 4 - Enqineered Cap with Land Use Controls 

6.3.4.1 Detailed Description of Alternative 

Alternative 4 would consist of constructing an engineered cap on the landfill and implementing land use 

controls to protect public health and the environment. As with Alternative 3, Alternative 4 would also 

include excavation and removal/consolidation of debris found along the edges of the landfill and the 

application of additional soil cover over the landfill prior to installing the cap. Slurry walls would be 

installed between the landfill and the ponds to control migration of contaminated groundwater to the pond. 

Because this alternative includes a geomembrane within its cross section, the existing pipeline along the 

south edge of Atkins Road would be relocated to the north edge of the road (see Figure 6-l). Conceptual 

design calculations are provided in Appendix I. 

Enqineered Cap 

Capping of the landfill would be a containment action. The purpose of capping is to eliminate or reduce 

the possibility of exposure to human and ecological receptors, eliminate physical hazards, reduce the rate 

of surface water infiltration, reduce erosion, and improve aesthetics. An area of approximately 4.3 acres 

would be capped. The area to be capped is illustrated in Figure 6-l. As with Alternative 3, common clean 

soil fill would be added to the existing final landfill cover where necessary to achieve the regulatory 

requirement of a 2-foot cover over the existing waste prior to placement of a closure cap or cover system. 

Following the installation of the additional landfill cover soil, the cap system of Alternative 4 would be 

installed with the following layers (from bottom to top): 

l Subgrade layer: 6 inches of clean common soil material to provide a smooth foundation for the 

placement of the geomembrane (this layer would be included in the installation of the 2-foot landfill 

final soil layer). 

. Low-permeability synthetic geomembrane: material with a minimum thickness of 40 mil and a 

maximum permeability of 1 E-l 0 cm/set. 

. Geo-composite drainage layer. 
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. 18-inch layer of clean common soil fill. 

l 6-inch layer of clean topsoil. 

0 Vegetative stabilization layer. 

Figure 6-l shows the area to be covered. Figure 6-4 provides a conceptual cross section of the 

engineered cap. 

Waste Consolidation 

Debris removal/consolidation and wetland replacement would be nearly identical to that described for 

Alternative 3. As an exception to what is detailed under Alternative 3, the Atkin Road Extension adjacent 

to the planned cap would be excavated, along with 2 feet of material below the road. The excavated road 

and waste material would be consolidated within the limits of the landfill. The engineered cap would be 

constructed to provide a continuous impermeable barrier under the road, and the road would be 

re-established at its current location and elevation. 

Slurry Walls 

Slurry walls would be installed around the perimeter of the landfill areas. Although the discharge of 

groundwater to the ponds has not adversely affected surface water quality, landfill waste is present 

beneath the water table. This could cause a potential for leaching of contaminants that could further 

degrade groundwater quality. The slurry wall would minimize the potential for future groundwater 

discharges to adversely affect surface water quality. 

Land Use Controls 

Land use controls for Alternative 4 would be identical to those described for Alternative 2. 

6.3.4.2 Overall Protection of Human Health and the Environment 

Alternative 4 would be protective of human health and the environment by covering the entire landfill and 
, 

including a vegetative biotic barrier in the cap system. Additional controls include implementing future 

land-use restrictions and preventing groundwater use with groundwater use restrictions. This would 

reduce the potential for contaminants in soil and groundwater to enter the human exposure pathway 

through ingestion and dermal contact. 
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,r*.. This alternative would protect ecological receptors by minimizing the potential for these receptors to come 

into contact with contaminated surface-soils. Protection of the environment would not be achieved if 

burrowing animals were able to reach the contaminants below the cap and if soil contaminants rnigrate to 

groundwater or groundwater contaminants migrate to nearby surface water. Therefore, a biotic barrier in 

the form of a vegetative layer would be installed to prevent burrowing animals from reaching contaminated 

soils under the cap. Additionally, the cap would reduce the infiltration of surface water, thus reducing the 

migration of soil contaminants to groundwater. The slurry walls would minimize potential future impacts to 

surface water quality. Because Alternative 4 does not remove the waste or contaminants from the landfill, 

monitoring of groundwater and surface water would be performed to provide confirmation of the remedial 

action’s continued effectiveness. Additionally, the monitoring program would help to determine if 

supplemental remedial actions are required in the future. 

6.3.4.3 Compliance with ARARs and TBCs 

Consolidating the waste and capping the landfill would comply with the goals for protection of human and 

ecological receptors. Replacement of wetlands adversely affected by waste removaI/consoIiclation and 

extent of capping would comply with state non-tidal wetland regulations. This alternative would control 

exposure to the contaminated groundwater through groundwater use restrictions until it is deterrnined that 

the groundwater is suitable for residential scenarios (e.g., contaminant concentrations do not exceed 

MCLs). The groundwater contaminants would remain until biodegradation, dispersion, dilution, and other 

natural attenuation factors eventually reduce their concentration. Alternative 4 would also comply with 

state closure (i.e., capping) and post-closure maintenance and monitoring requirements for solid waste 

(rubble) landfills. 

6.3.4.4 Long-Term Effectiveness and Permanence 

Exposed waste materials would be removed/consolidated and permanently covered along with the entire 

landfill identified on Figure 6-1. Although no contaminants would be removed and the majclrity of the 

landfill would remain, the risks to human health and the environment would be reduced by further limiting 

infiltration and potential contaminant migration to the groundwater to a greater degree than would occur 

under either Alternative 2 or Alternative 3. Additionally, the migration of groundwater contaminants to 

surface water would be reduced. Land and groundwater use restrictions would reduce the potential 

human health hazard from the waste remaining in the landfill, and monitoring would confirm the continued 

effectiveness of the cap’s performance. , 

,‘“” 

The required depth for the slurry wall would need to be verified during the design. The trench would need 

to be excavated into an impermeable layer to effectively shut off groundwater flow to the ponds. 
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Land use controls would be protective over the long term. A 5-year periodic review of the site would be 

conducted as long as contaminants remain at concentrations that exceed those suitable for residential 

scenarios (e.g., contaminant concentrations do not exceed MCLs). Any private ownership of the land in 

the future would be controlled under a deed restriction to control land and groundwater use. 

6.3.4.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 4 would not include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

6.3.4.6 Short-Term Effectiveness 

The remedial activities associated with construction of an engineered cap are not expected to have an 

adverse impact on the community and would provide protection to human health and the environment 

once the first layer of geomembrane is installed over the landfill. 

Exposure of workers to the contaminated media during capping activities, debris removal/consolidation, 

slurry wall construction, and monitoring activities would be minimized by the use of PPE, engineering 

controls, and compliance with a site-specific HASP and OSHA regulations. 

Removal/consolidation of waste would have a short-term impact on the wetlands in the area until the 

wetlands can be replaced. Erosion controls would be provided during excavation to prevent downstream 

migration of contaminated sediment. 

it is expected that the RAOs could be achieved within a 4-month construction duration. 

6.3.4.7 Implementability 

Alternative 4 would be implementable. Equipment and services necessary to excavate/consolidate 

wastes, construct the cap, and construct the slurry walls are readily available. Land and groundwater use 

restrictions can be strictly enforced because the site is located at a military facility. State regulations 

(COMAR 26.04.04.05.B) prohibit potable water supply wells in unconfined aquifers within 100 feet of 

identifiable sources of contamination. 

If the pre-design studies show an excessive depth to a suitable confining layer, this would adversely affect 

the implementability of a slurry wall. 
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6.3.4.8 cost 

The estimated costs for Alternative 4 would be as follows: 

. Capital ($): $3,266,100 

l Operation and Maintenance (Wyr): $24,300 

. Present worth ($): $3590,000 

The present-worth cost estimate is based on a 30-year monitoring period. Details of the cost estimates 

are provided in Appendix H. Through advanced planning, stockpiling, and acquisition of natural materials 

from an on-base borrow area, costs associated with Alternative 4 could be reduced. The cost for the 

slurry wall is dependent on the required depth. Depths much greater than assumed would cause an 

increase in cost. 

6.3.4.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

6.3.4.10 Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.3.5 Alternative 5 - Landfill Removal 

6.3.5.1 Detailed Description of Alternative 

Alternative 5 would consist of removing and disposing of the landfill waste and implementing land use 

controls. 

Landfill Removal 

The landfill contents (debris and fill material) would be excavated and hauled off site for disposal. After 

the area has been excavated, it would be backfilled with clean material, compacted, graded, and 

revegetated. Backfill placed below the groundwater table would consist of non-cohesive, free-draining soil 

suitable for establishing a firm fill. It is anticipated that, during construction, the water level in the adjacent 

pond will be lowered, effectively lowering the groundwater table near the pond, thus reducing the portion of 

waste material requiring removal from below the water table. As with Alternative 4, the existing 18-inch 

diameter river water pipeline existing under the north boundary of the landfilled area would be relocated to 
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the north of Atkins Road (see Figure 6-l). It is estimated that 70,000 cubic yards of materials would 

require excavation. The limits of the existing landfill are illustrated in Figure 6-l. It is assumed that the 

material would be acceptable for disposal at an off-site permitted nonhazardous waste landfill. After the 

removal of the landfilled waste, the excavation would be backfilled with common fill material and covered 

by a 6-inch layer of topsoil. The backfill would then be revegetated. The backfill and revegetation within 

the areas that are currently wetlands would be suitable for replacing the disturbed wetlands. It is 

estimated that 0.43 acre of wetlands would need to be replaced. 

Some of the waste is below the water table. The excavation would not be dewatered, and the water from 

the waste would be allowed to drain back into the excavation. The waste would be allowed to dry naturally 

until landfill waste acceptance criteria are met. 

Land Use Controls 

Land use controls would include groundwater use restrictions to eliminate or reduce exposure pathways. 

Monitoring would be performed to confirm that migration of groundwater contaminants from the site to the 

environment is not occurring. 

Land use controls would consist of maintaining records of the groundwater contamination at Site 12 in the 

Base Master Plan as a restricted or limited use area. The Base Master Plan would ensure that the Navy 

would be able to take adequate measures to minimize adverse human health and environmental effects at 

the time of future land development. Groundwater use would not be permitted. 

Where necessary to accommodate remediation construction activity, existing monitoring wells would be 

abandoned in accordance with state regulations, then reinstalled following construction activity for use in 

performing groundwater moniroring. 

Monitoring of groundwater and surface water would be conducted to confirm that migration of 

contaminants from the site into the environment is not occurring and to determine the need for future 

actions. Periodic sampling would include collection of groundwater from the six existing monitoring wells 

and surface water samples from six locations. These samples would be collected on an annual basis and 

analyzed for TAL inorganics and TCL SVOCs. 

Once every 5 years, a site review would be conducted to evaluate the site status and determine whether 

further action is necessary. 
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/-- -% 6.3.5.2 Overall Protection of Human Health and the Environment 

Alternative 5 would be protective of human health and the environment by removing waste materials and 

preventing groundwater use with groundwater use restrictions. This would reduce the potential for 

contaminants in waste, soil, and groundwater to enter the human exposure pathway through ingestion and 

dermal contact. This alternative would protect ecological receptors by removing contaminated surface 

soils. 

Protection of the environment would not be achieved if groundwater contaminants migrate to nearby 

surface water or beyond the site boundary. Monitoring of groundwater and surface water would provide 

the ability to evaluate the effectiveness of this remedial action and whether additional modifications are 

required. 

6.3.5.3 Compliance with ARARs and TBCs 

;f- -. 

Removal of contaminated surface soils would comply with the risk-based cleanup goals for protection of 

ecological receptors. Replacement of wetlands adversely affected by landfill removal will comply with 

state non-tidal wetland regulations. This alternative would control exposure to the contaminated 

groundwater through groundwater use restrictions until groundwater is determined to be suitable for 

residential scenarios (e.g., contaminant concentrations do not exceed MCLs). The groundwater 

contaminants would remain until biodegradation, dispersion, dilution, and other natural attenuation factors 

eventually reduce their concentration. 

6.3.5.4 Long-Term Effectiveness and Permanence 

Waste materials and contaminated soil within the landfill would be permanently removed frorn the site. 

Although no contaminated groundwater would be removed, the risks to human health and the environment 

would be reduced through groundwater use restrictions. Although groundwater contaminants could 

migrate beyond the site boundary or to surface water, monitoring would be conducted to confirm this is not 

occurring at unacceptable levels. 

Land use controls would be protective over the long term. A 5-year periodic review of the site would be 

conducted as long as groundwater contaminants remain at concentrations that exceed those suitable for 

residential scenarios. Any private ownership of the land in the future would be controlled under a deed 

restriction to control groundwater use. 
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6.3.5.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 5 does not include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 

6.3.5.6 Short-Term Effectiveness 

The remedial activities are not expected to have an adverse impact on the community. 

Exposure of workers to the contaminated media during excavation and monitoring activities would be 

minimized by the use of appropriate PPE, engineering controls, and compliance with a site-specific HASP 

and OSHA regulations. 

Excavation of landfill material would have a short-term impact on the wetlands in the area until the 

wetlands could be replaced. Erosion controls would be provided during excavation to prevent downstream 

migration of contaminants to surface water. 

It is expected that the RAOs could be achieved within a 6-month construction duration 

6.3.5.7 Implementability 

Alternative 5 would be implementable. There are some implementability concerns associated with 

excavation of waste from below the water table, as well as the concern that excavating undocumented 

landfilled material risks inadvertently causing a contaminant release that would not have otherwise 

occurred. Equipment and services needed to excavate and dispose of landfill wastes are available. 

Groundwater use restrictions can be strictly enforced because the site is located at a military facility. 

6.3.5.8 Cost 

The estimated costs for Alternative 5 would be as follows: 

Capital ($): $4,657,600 

Operation and Maintenance ($/yr): $15,300 

Present worth ($): $4,868,000 

The present-worth cost estimate is based on a 30-year monitoring period. Details of the cost estimates 

are provided in Appendix H. 
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6.3.5.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

6.3.5.10 Community Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 

6.4 COMPARATIVE ANALYSIS OF ALTERNATIVES 

In this section, the alternatives are evaluated in relation to one another for each of the evaluation criteria. 

The purpose of the analysis is to identify the relative advantages and disadvantages of each alternative. 

Table 6-l summarizes the comparative analysis for the alternatives for Site 12. 

6.4.1 Overall Protection of Human Health and the Environment 

All the alternatives, except Alternative 1 (No Action), would provide adequate protection of human health 

and the environment. 

Alternatives 2, 3, 4, and 5 protect ecological receptors by discouraging or preventing animals from 

burrowing into contaminated materials. 

Alternatives 3, 4, and 5 protect ecological receptors by removing or covering contaminated surfa.ce soils. 

Alternatives 2, 3, and 4 would protect human health through implementation of land use controls to restrict 

land and groundwater use. Alternative 5 protects human health by removing the landfill waste and 

implementing land use controls to restrict groundwater use. 

Alternatives 2, 3, 4, and 5 would include groundwater and surface water monitoring to ensure protection of 

the environment. The engineered cap and slurry walls for Alternative 4 and the landfill removal for 

Alternative 5 would reduce the migration of waste and soil contamination to the groundwater. 

Groundwater contamination would be allowed to naturally attenuate under Alternatives 2, 3, 4, and 5. 

However, groundwater and surface water monitoring would be used to ensure that groundwater 

contaminants do not migrate beyond the site boundary or to surface water at unacceptable levels (e.g., 

,,r -“*\ 
concentrations greater than MCLs). Alternative 4 includes vertical barriers to further minimize the 

potential for migration of contaminated groundwater to surface water. 
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6.4.2 Compliance with ARARs and TBCs 

Alternative 1 would not comply with ARARs and TBCs, including MCLs for groundwater, risk-based 

concentrations for soil, and cleanup goals for surface soil based on protection of ecological receptors. 

Alternative 2 would not comply with ARARs for closure of solid waste landfills, but it may be eligible for a 

variance to state design requirements for closing rubble landfills . 

Alternative 3 conforms more closely to strict compliance with ARARs for closure of solid waste landfills 

than Alternative 2. However, Alternative 3 would still require a determination that it would qualify for a 

variance of state rubble closure requirements. 

Alternatives 4 and 5 would comply with ARARs and TBCs. 

6.4.3 Lonq-Term Effectiveness and Permanence 

Alternative 5 would be the most’protective over the long term with respect to soil contamination because 

the landfill waste would be removed from the site. Alternatives 2, 3, and 4 would be less effective in the 

long-term because the landfill waste would remain on site, and land use controls would be needed to 

restrict land use. However, the long-term effectiveness of these alternatives would be monitored, and 

corrective measures could be taken if necessary. The engineered cap included under Alternative 4 would 

reduce infiltration and contaminant migration more efficiently than the soil cover under Alternative 2 and 

the soil cap under Alternative 3. Although Alternative 4 includes slurry walls to minimize migration of 

groundwater contaminants to surface water, pre-design studies would be needed to ensure that the slurry 

walls would effectively shut off groundwater flow to the ponds. 

Alternatives 2, 3, 4, and 5 would rely on land use controls to control exposure to contaminated 

groundwater. Monitoring would be effective in determining whether groundwater contaminants are 

migrating beyond the site boundary or to surface water at unacceptable levels (e.g., concentrations 

greater than MCLs). 

Alternative 1 would not be effective in the long term. 

6.4.4 Reduction of Toxicity, Mobilitv, or Volume throuqh Treatment 

None of the alternatives include treatment to reduce the toxicity, mobility, or volume of the hazardous 

substances at the site. 
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6.4.5 Short-Term Effectiveness 

No risks to the human health are anticipated for Alternatives 2, 3, 4, and 5. 

Exposure of workers to the contaminated media under Alternatives 2, 3, 4, and 5 could be controlled by 

the use of appropriate PPE, engineered controls, and compliance with a site-specific HASP and OSHA 

regulations. 

Excavation and debris removal under Alternatives 2, 3, 4, and 5 would have a short-term impact to the 

wetlands in the area. However, all these alternatives include replacement of wetland areas, following 

installation of cover systems or removal of landfill material and debris. Erosion controls would be provided 

for all these alternatives to prevent downstream migration of contaminants. 

There would be no short-term effectiveness concerns for Alternative 1, since no action would be 

implemented. 

,^, , -, 

The RAOs can be achieved within 3 months for Alternative 2, 4 months for Alternative 3, 4 rnonths for 

Alternative 4, and 6 months for Alternative 5. 

6.4.6 lmplementabilitv 

All the remedial alternatives are implementable. Alternative 1 is the least complicated alternative to 

implement. Pre-design geotechnical studies would be required for the Alternative 4 slurry walls to ensure 

that site geologic and hydrogeologic conditions lend themselves to the installation of a hydraulic barrier. 

The implementation of Alternative 5 would be complicated by the need to excavate waste material from 

below the existing groundwater table and the need to dewater the excavated material prior to off-site 

disposal. 

6.4.7 Cost 

The 30-year present-worth costs of the alternatives would be as follows: 

Alternative 1: 0 

Alternative 2: $1,262,000 

Alternative 3: $2,226,000 

Alternative 4: $3,590,000 

Alternative 5: $4,868,000 

, 
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6.4.8 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

6.4.9 Communitv Acceptance 

Community acceptance will be addressed in the ROD following the public comment period on the FS and 

Proposed Plan. 
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TABLE 6-1 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 1 OF 3 

Evaluation Criteria Alternative 1 - No Action Alternative 2 - Soil Cover with Land Use Controls 

Threshold Criteria 

Overall Protection of Human Health and the No reduction in potential risks. The soil cover, vegetative barrier, and land use controls will reduce 
Environment risks to human health as well as ecological receptors and the 

environment. May not protect ecological receptors. 

Compliance with ARARs 

Chemical-specific Would not comply. Would comply. 

Location-specrfic Not applicable. Can be designed to attain ARARs that apply. 

Action-specific Not applicable. Qualifies for a variance from state landfrll closure requirements 

Primary Balancing Criteria 

Long-term Effectiveness and Permanence Allows risk to remain uncontrolled. The soil cover, vegetative barrier, and land use controls would 
reduce risks to human health as well as ecological receptors. 
Monitoring and use restrictions provide adequate and reliable 
controls. 

Reduction of Toxicity, Mobility, or Volume through No treatment. No treatment. 
Treatment 

Short-term Effectiveness * Not applicable. No short-term impacts or concerns. No impacts to community. Exposure of workers to contaminated 
media can be adequately controlled. Short-term impact to 
wetlands. Three months to implement. 

Implementability Nothing to implement. No monitoring to show effectiveness. Alternative consists of common remediation practices that are 
readily available and implementable. 

costs 

Capital $0 5938,600 

O&M $0 $24,300 

NPW $0 51,262,OOO 



TABLE 6-1 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 2 OF 3 

Modifying Criteria 

State Acceptance 

Community Acceptance 

Evaluation Criteria 

Threshold Criteria 

Overall Protection of Human Health and the 
Environment 

Compliance with ARARs 

Chemical-specific 

Location-specific 

Action-specific 

Primary Balancing Criteria 

Long-term Effectiveness and Permanence 
. 

Reduction of Toxicity, Mobility, or Volume through 
Treatment 

Short-term Effectiveness 

Implementability 

costs 

Capital 

O&M 

NPW 

Modifying Criteria 

State Acceptance 

Community Acceptance 

To be determined. To be determined. 

To be deterrnined To be determined 

Alternative 3 - Soil Cap with Land Use Controls Alternative 4 1 Engineered Cap with Land Use Controls 

The soil cap, vegetative barrier, and land use controls will Landfill cap, slurry wall, vegetative barrrer, and land use controls 
reduce risks to human health as well as ecological receptors will reduce risks to human health as well as ecological receptors 
and the envrronment. and the environment. 

Would comply. Would comply. 

Can be designed to attain ARARs that apply. Can be designed to attain ARARs that apply. 

Can be designed to attain ARARs that apply. Qualifies for a Can be designed to attain ARARs that apply. 
variance from state landfill closure requirements. 

The soil cap with biotic barrier and land use controls would Landfill cap, slurry wall, biotic barrier, and land use controls would 
reduce human health and ecological risks. Monitoring and reduce human health and ecological risks. Required depth of 
use restrictions provide adequate and reliable controls. slurry wall needs to be determined during the design. Monitoring 

and use restrictions provide adequate and reliable controls. 

No treatment. No treatment. 

No impacts to community. Exposure of workers to No impacts to community. Exposure of workers to contaminated 
contaminated media can be adequately controlled. media can be adequately controlled and would be eliminated after 
Exposure would be eliminated after the installation of the first the placement of the first landfill cap component. Short-term 
soil cover component. Short-term impact to wetlands. Four impacts to wetlands. Four months to implements. 
months to implement. 

Alternative consists of common remediation practices that Alternative consists of common remediation practices that are 
are readily available and implementable. readily available and implementable. Excessive depth to confining 

layer could adversely affect implementability of slurry wall. 

$1,902,400 53,266,100 

$24,300 $24,300 

$2226,000 $3,590,000 

To be determined To be determined. 

To be determined Jo be determined 



Evaluation Criteria 

Threshold Criteria 

Overall Protection of Human Health and the Environment 

Complrance with ARARs 

Chemical-specific 

Locatron-specific 

Action-speciftc 

Primary Balancing Criteria 

Long-term Effectiveness and Permanence 

Reductron of Toxicity, Mobility, or Volume through 
Treatment 

Short-term Effectiveness 

Impl’ementability 

costs 

Capital 

O&M 

NPW 

Modifying Criteria 

State Acceptance 

Community Acceptance 

Alternative 5 - Landfill Removals 

Landfill removal and land use controls will eliminate and reduce risks to human 
health and the environment. 

Would comply. 

Can be designed to attain ARARs that apply. 

Can be designed to attain ARARs that apply. 

Landfill removal and land use controls would reduce human health and ecological 
risks. Monitoring and use restrictions provide adequate and reliable controls. 

No treatment. 

No impacts to community. Exposure of workers to contaminated media can be 
adequately controlled. Short-term impacts to wetlands. Six months to implement. 

Alternative consists of common remediation practices that are readily available 
and implementable. There are some implementability concerns associated with 
excavation below the water table. 

$4,657,600 

$15,300 

$4,868,000 

To be determined. 

To be determined 

TABLE 6-l 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 
PAGE 3 OF 3 
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q No Landfill Material Found 

l Wetland Marker Number lnclicating 
Location of Stake 

Estimated Pond 
Test Pit Location Designatiion 

EXIENT OF LANDFILL 

SITE 12 -TOWN GUT LANDFILL 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 



,,L”Y_ ,AL~LY”Y’“..LJ -,, -.-,-- .._. 

COMMON FILL (THICKNESS 
APPROXIMATE LIMIT VARIES) 

EXISTlNG GRADE STING SOIL COVER 
ICKNESS VARIES 

. 
AREA TO BE EXCAVATED J 

TOE OF SOIL COVER DETAIL 
NOT TO SCALE 

IRAW BY DATE 
@I 

Tetra Tech NlJ!% Inc. 
CONTRACT NO. OWNER NO. 

HJP 7/l 8/0c 7129 0245 
:HECKED BY DATE APPROVED BY DATE 

SOIL COVER CDNCEWTAL DETAILS 

COST/SCHED-AREA SITE 12 - ALTERNATIVE 2 APPROVED BY DATE 

INDIV - NSW 

SCALE INDIAN HEAD, MARYLAND DRAWlNG NO. 

FORM CADD NO. TtNUS-AH.DWG - REV 0 - l/22/‘% 



^._ -.-_--_- _- ,_- ,-- - 

REMOVE/REPLACE 
ROAD AND SUBGRADE 

REMOVE/REPLACE 
APPROXIMATE LIMIT 

COMMON FILL COMMON FILL , 

--mm--- 

EXISTING SOIL COVER 

EXISTING WASTE 
TO BE EXCAVATED EXISTING SOIL COVEF 

(THICKNESS VARIES) 

SOIL CAP DETAIL TOE OF SOIL CAP bETAIL 
NOT TO SCALE NOT TO SCALE 

JO. DATE REVISIONS BY CHKD APPD REFERENCES DRAWN BY DATE 

H JP 7/l 8/00 bEI Tetra Tech NUS, Inc. CONTRACT NO. 

I 
OMER NO. 

7129 0245 
CHECKED BY DATE 

COST/SCHED-AREA 

SCALE 

SOIL CAP CONCEPTUAL DETAILS 
SITE 12 - ALTERNATIVE 3 

IHDIV - NSWC 
INDIAN HEAD, MARYLAND 

APPROVED BY 

APPROKD BY 

DRAWING NO. 

DATE 

DATE 



5L.n”: I*LYL”k7,.cJWq 01,‘0,00 n&It- 

REMOVE/REPLACE 
ROAD AND SUBGRADE 

+E 

‘co 

‘03 
COMMON FILL 

-----0------ 

zgr 
EXISTING SOIL COVER 

SUBGRADE SOIL 

CONTAINMENT 

ENGINEERED CAP ON ENGINEERED CAP ON 
BOTH SIDES OF ROAD ONE SIDE OF ROAD 

DETAIL 
NOT TO SCALE GEOMEMBRANE NOT TO SCALE 

APPROXIMATE LIMIT 

EXISTING WASTE 
TO BE EXCAVATE 

VERTICAL CONTAINMENT 

‘TOE OF ENGINEERED CAP 
DETAIL 
NOT TO SCALE 

40. DATE REVISIONS BY CHKD APPD REFERENCES DRAWN BY DATE 

HJP 7/l 8/00 @El Tetra Tech NUS, Inc. CONTRACT NO. 

I 

OWNER NO. 
7129 0245 

* CHECKED BY DATE APPROVED BY DATE 
ENGINEERED CAP CONCEPTUAL DETAILS 

COST/SCHED-AREA SITE 12 - ALTERNATIVE 4 / APPROKD BY DATE 

I I I IHDIV - NSW 
SCALE 

AS NOTED 
INDIAN HEAD, MARYLAND DRAWING NO. 

FIGURE 6-4 



7.0 SITE 41 REMEDIAL ALTERNATIVES 

This section presents the development, screening, detailed evaluation, and comparative evaluation of 

remedial alternatives for Site 41, Scrap Yard. 

7.1 DEVELOPMENT OF ALTERNATIVES 

7.1 .l Introduction 

This section presents the rationale for and the development of the remedial alternatives that will be 

evaluated. These alternatives are developed from combinations of the technologies and process options 

evaluated in Section 5.0. 

7.1.2 Rationale for Alternative Development 

The purpose of the FS is to evaluate the information provided in the RI, which assesses site conditions, 

and develop an appropriate range of alternatives to facilitate remedy selection. The development of 

alternatives should reflect the scope and complexity of the site problems that are being addressed. The 

number and types of alternatives should also be based on the site characteristics and complexity of the 

site concerns. Development of alternatives for Site 41 is based on the following: 

. Technologies and process options remaining after the screening evaluation from Section 5.0 

. Land use scenarios for Site 41 

. Exposure scenarios 

0 Cleanup goals for COCs 

. ARARs 

7.1.2.1 Technologies and Process Options 

General response actions and representative process options have been developed for the soil at Site 41. 

Those general response actions and process options that have been retained for asse,mbly into 

alternatives are as follows: 

General Response Action 

No Action 

Land Use Controls 

Process Option ’ 

None 

Land use restrictions 

Monitoring 
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Removal Excavation 

Disposal Off-site disposal 

These process options will be used individually or combined with each other, as appropriate, to form 

remedial alternatives. 

7.1.2.2 Land Use Scenarios 

Potential exposure to environmental media is evaluated in the context of current and future land use. 

Under current land use, Site 41 is currently an operating scrap yard. Under future land use, Site 41 could 

be released to the public or remain under Navy control. As iong as the property remains under Navy 

control, land use is expected to continue as is. 

7.1.2.3 Exposure Scenarios 

Assumptions for the land use scenarios and receptors used for alternative development are consistent 

with the Site 41 risk assessment. 

Under the current land use scenario, it is assumed Site 41 will continue operating as a scrap yard. Full- 

time employees at the scrap yard are the individuals most likely to suffer adverse health effects as a 

result of exposure to on-site contaminants. There is also a potential risk to ecological receptors from 

exposure to surface soil. 

Under the potential future land use scenarios, Site 41 could be developed for residential use. Additional 

receptors under future land use include construction workers and on-site residents. Possible adverse 

health effects could be expected for future construction workers exposed to surface and subsurface soil 

and for residents exposed to soil and groundwater. The potential risk to ecological receptors from 

exposure to surface soil would remain. However, this land use is highly unlikely, and Site 41 land use is 

expected to remain as is. 

7.1.2.4 Accommodation of Cleanup Goals and ARARs 

It is generally desirable to develop remedial alternatives that achieve compliance with all cleanup goals 

and ARARs. However, in certain cases, technical limitations and cost prevent the development of 

alternatives that attain all cleanup goals for all media. 

Alternatives have not been assembled for remediation of groundwater for the following reasons: 
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l The groundwater at Site 41 is not currently used as a drinking water source. 

l The groundwater at Site 41 is not expected to be developed as a drinking water source in thle future. 

. Migration of groundwater contaminants is not adversely affecting surface water or sources Iof potable 

water. 

7.1.3 Remedial Alternative Development 

This section develops the remedial alternatives for Site 41, considering the information provided in 

Section 7.1.2. The following alternatives have been developed for surface soil: 

l Alternative 1 - No Action 

l Alternative 2 - Soil Removal 

7.1.3.1 Alternative 1 - No Action 

The no-action alternative is required by the NCP for use as a baseline comparison with other alternatives. 

Under this alternative, no remedial action would be taken and the site would be left as is. 

,-‘ “, 7.1.3.2 Alternative 2 - Soil Removal 

Under Alternative 2, approximately 1,500 cubic yards of contaminated soil would be removed from the 

site. Areas of soil removal are shown on Figure 7-l. The approximately 6-inch average depth of soil 

within the fenced area would be removed, and the underlying concrete slab would be steam cleaned to 

remove residual soil. Waste water from the steam cleaning would be drained for offsite disposal. Wipe 

samples would be collected from the concrete surface to determine the degree of resi’dual PCB 

contamination. If residual PCB contamination is present at concentrations in excess of allowable levels 

(10 pg/lOO cm2), 2 inches of bituminous pavement would be placed over the concrete to eliminate 

exposure to residual PCB contamination. 

Six to 18 inches of soil would also be excavated from areas outside the fence line, as shown on Figure 

7-1. One area in the vicinity of boring 41SB02 would be excavated to a depth of 8 feet. This, would be 

done to remove an isolated area of subsurface arsenic contamination that contributes most of the non- 

carcinogenic human health risk for future construction workers. Verification sampling would be performed 

to ensure the achievement of PRGs. 

To facilitate soil excavation, the abandoned railroad tracks that exist south of the scrap yard would be 

removed. Confirmatory soil samples would be collected and analyzed for SVOCs, metals, and 

pesticides/PCBs to verify that residual concentrations of COCs in soil are below PRGs. Additional 
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excavation would be performed as necessary based on confirmatory sampling analytical results. 

Disturbed areas would be backfilled to original grade with clean fill and vegetated. 

Excavated soil would be transported off site and disposed in accordance with RCRA and TSCA waste 

disposal regulations. 

Land use controls would consist of maintaining records of the soil and groundwater contamination, 

including residual surface contamination on the concrete, in the Base Master Plan and designating Site 

41 as a restricted or limited use area. The area would be given a designation in the Base Master Plan 

that would prohibit residential or intrusive (e.g., excavation) activities and groundwater use. The Base 

Master Plan would ensure that the Navy would be able to take adequate measures to minimize adverse 

human health and environmental effects at the time of any future land development. 

Monitoring would include sampling and analysis of groundwater beneath Site 41. The objective of 

monitoring would be to confirm that no contaminants are migrating from the site into the environment and 

to determine the continued effectiveness of the remedy. 

At least every 5 years, a site review would be conducted to evaluate the analytical results from monitoring 

samples, evaluate the site status (i.e., the site’s then-current use and plans for future use), review 

environmental laws and regulations in effect at the time of the review, and provide direction for further 

action, if deemed necessary. Site reviews are required because Alternative 2 would allow contaminants 

to remain at concentrations that exceed those suitable for residential scenarios (e.g., contaminant 

concentrations do not exceed MCLs). 

7.2 SCREENING OF ALTERNATIVES 

Alternatives are screened to decrease the number of alternatives that are carried forward for detailed 

analysis. This step in the FS process is conducted, when appropriate, to eliminate alternatives that do 

not achieve protection of human health and the environment. Alternatives should be eliminated if they 

are significantly less effective than other more promising alternatives, are not technically or 

administratively implementable, or have significantly higher costs. 

Since only one alternative, other than no action, was identified for possible implementation at Site 41, it 
I 

will be carried forward for detailed analysis. 
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,A IX 

7.3 DETAILED ANALYSIS OF ALTE,RNATIVES 

In this section, each remedial alternative developed in Section 7.1 is described and analyzed in detail. 

The detailed analysis is conducted in accordance with the “Guidance for Conducting Remedial 

Investigations and Feasibility Studies under CERCLA” (EPA, 1988) and the NCP. The detailed analysis 

of remedial alternatives provides information for the comparison of alternatives in Section 7.4 and the final 

selection of a remedial alternative. 

The criteria used for the detailed analysis of each remedial alternative are described in Section 6.3. 

7.3.1 Alternative 1 - No Action 

7.3.1 .l Description of Alternative 

This alternative would be a “walk-away” alternative that is required under CERCLA to establish a basis for 

comparison with other alternatives. For this alternative, any existing remedial activities, rnonitoring 

programs, and land use controls would be discontinued, and the property could be available for release 

for unrestricted use. 

7.3.1.2 Overall Protection of Human Health and the Environment 

Alternative 1 would not be protective of human health and the environment. Soil contaminants would 

continue to pose a potential threat to human and ecological receptors. Soil and groundwater 

contaminants could pose a potential future threat under the residential exposure scenario. 

7.3.1.3 Compliance with ARARs and TBCs 

Alternative 1 would not comply with ARARs and TBCs, including MCLs for groundwater, RBCs, and 

requirements under the PCB Spill Cleanup Policy. 

7.3.1.4 Long-Term Effectiveness and Permanence 

The current and future threats to human health and the environment would remain. There would be no 

long-term management controls; therefore, the adequacy and reliability of controls would not be 

applicable. There would be no long-term monitoring program to confirm that migration of contaminants 

from the site to the environment is not occurring. 
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7.3.1.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 1 does not include treatment to reduce toxicity, mobility, or volume of hazardous substances 

at the site. 

7.3.1.6 Short-Term Effectiveness 

Alternative 1 would not pose any short-term risks to the local community or on-site workers during 

implementation because no action would occur. There would be no environmental impacts from 

implementation. 

7.3.1.7 Implementability 

There would be no remedial actions to implement under Alternative 1. 

7.3.1.8 costs 

There would be no costs associated with Alternative 1. 

7.3.1.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

7.3.1 .lO Community Acceptance 

Community acceptance will be addressed in the ROD, following the public comment period on the FS and 

Proposed Plan. 

7.3.2 Alternative 2 - Soil Removal 

7.3.2.1 Detailed Description of Alternative 

Alternative 2 would consist of removing and disposing of contaminated soil, and implementing land use 

controls to protect human health. Soil removal is also used to protect ecological receptors. Conceptual 

design calculations are provided in Appendix I. 

Soil Removal 

Under Alternative 2, approximately 1,500 cubic yards of contaminated soil would be removed and 

disposed of off site. Areas of soil removal are shown on Figure 7-1. The approximately 6-inch average 
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depth of soil within the fenced area would be removed, and the underlying concrete slab would be steam 

cleaned to remove residual soil. Wipe samples would be collected from the concrete surface to 

determine the degree of residual PCB contamination. If residual PCB contamination is present at 

concentrations in excess of allowable levels (10 pg/lOO cm’), 2 inches of bituminous pavement would be 

placed over the concrete to eliminate exposure to residual PCB contamination. 

Maintenance of the bituminous pavement would be required to ensure barrier integrity. Repairs would be 

made annually and the surface would be sealed after 5 years. It is assumed that the pavement would 

require replacement every 10 years. 

Six to 18 inches of soil would also be excavated from those areas outside the fence line, as shown on 

Figure 7-l. One area, in the vicinity of boring 41 SB02, would be excavated to a depth of 8 feet. This 

would be done to remove an isolated area of subsurface arsenic contamination that contributes most of 

the non-carcinogenic (i.e., hazard index) human health risk for future construction workers. 

To facilitate soil excavation, the abandoned railroad tracks that exist south of the Scrap Yard would be 

removed. Following excavation, confirmatory soil samples would be collected and analyzed for SVOCs, 

metals, and pesticides/PCBs to verify that residual concentrations of COCs in soil are below PRGs. 

Additional excavation would be performed as necessary based on confirmatory sampling analytical 

results. Disturbed areas would be backfilled to original grade with clean fill and vegetated. 

, Y,” f , 

Excavated soil would be transported off site and disposed in accordance with RCRA and TSCA waste 

disposal regulations. Depending on PCB concentrations, the soil would be disposed at either a municipal 

solid waste landfill (PCBs < 50 ppm), a RCRA Subtitle C hazardous waste landfill (PCBs >= 50 ppm and 

< 500 ppm), or a TSCA permitted incinerator (PCBs > 500 ppm). 

Land Use Controls 

Land use controls would consist of maintaining records of the soil and groundwater contamination, 

including residual surface contamination on the concrete, in the Base Master Plan and designating Site 

41 as a restricted or limited use area. The area would be given a designation in the Base Master Plan 

that would prohibit residential or intrusive (e.g., excavation) activities and groundwater use. The Base 

Master Plan would ensure that the Navy would be able,to take adequate measures to minimize adverse 

human health and environmental effects at the time of any future land development. The Navy would 

maintain the land use controls until the RAOs have been achieved. 
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Groundwater monitoring would be conducted to confirm that migration of groundwater contaminants into 

the environment is not occurring and to determine the need for future actions. Groundwater samples 

would be collected from monitoring wells annually and analyzed for VOCs, SVOCs, metals, and 

pesticides/PCBs. 

Once every 5 years, a site review would be conducted to evaluate the site status and determine whether 

further action is necessary. 

7.3.2.2 Overall Protection of Human Health and the Environment 

Alternative 2 would be protective of human health and the environment by removing contaminated soil 

and preventing groundwater use through land use controls. This would reduce the potential for 

contaminants in soil and groundwater to enter the human exposure pathway through ingestion, inhalation, 

and dermal contact. This alternative would be protective of ecological receptors by removing 

contaminated surface soil. 

Protection of the environment would not be achieved if groundwater contaminants migrate to nearby 

surface water or beyond the site boundary. Monitoring of groundwater would help to confirm the 

effectiveness of this remedial action and whether future modifications are required. 

7.3.2.3 Compliance with ARARs and TBCs 

Removal of contaminated soil would comply with the PRGs established for protection of human health 

and ecological receptors. This alternative would control exposure to the contaminated groundwater 

through groundwater use restrictions until evaluation of monitoring samples determines that groundwater 

is suitable for residential scenarios. The groundwater contaminants would remain until biodegradation, 

dispersion, dilution, and other natural attenuation factors eventually reduce their concentration. 

Off-site transportation and disposal of contaminated soil would comply with applicable regulations, 

including RCRA, TSCA, and DOT requirements. 

7.3.2.4 Long-Term Effectiveness and Permanence 

Contaminated soil would be permanently removed from the site. Residual PCB contamination on the 

concrete within the Scrap Yard would remain, but the 2-inch bituminous pavement cover would eliminate 

risk of exposure. Use of PCB-contaminated porous surfaces is authorized under 40 CFR 761.30 as long 

as the source of contamination has been removed, the surface is cleaned, and the surface is sealed to 
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prevent contact with PCBs. Periodic repair and replacement of the pavement would be re’quired to 

ensure that exposure to PCBs is prevented. 

Although no contaminated groundwater would be removed, the risks to human health and the 

environment would be reduced through groundwater use restrictions. Current groundwater contaminants 

could migrate beyond the site boundary or to surface water. However, monitoring would be conducted to 

confirm that this is not occurring at unacceptable levels. 

Land use controls would be protective over the long-term. Site reviews would be conducted every 5 

years as long as groundwater contaminants remain at concentrations that exceed those suitable for 

residential scenarios. Any private ownership of the land in the future would be controlled under a deed 

restriction to control groundwater use. 

7.3.2.5 Reduction of Toxicity, Mobility, or Volume through Treatment 

Incineration of a portion of the soil removed from Site 41 would slightly reduce the toxicity and volume of 

hazardous substances at the site. 

7.3.2.6 Short-term Effectiveness 

The remedial activities are not expected to have an adverse impact on the community. 

Exposure of workers to the contaminated media during excavation and monitoring activities would be 

minimized by the use of appropriate PPE, engineering controls, and compliance with a site-specific HASP 

and OSHA regulations. 

Excavation and subsequent installation of the bituminous pavement within the Scrap Yard would 

temporarily impact scrap yard operations at the site. 

Erosion controls would be performed during excavation to prevent off-site migration of contaminated soil. 

It is expected that the RAOs could be achieved within a construction duration of 2 months. 

7.3.2.7 Implementability , 

Alternative 2 would be implementable. Equipment and services needed to excavate and dispose of 

contaminated soil are available. Groundwater use restrictions can be strictly enforced because the site is 
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located at a military facility. Abandoned railroad tracks would have to be removed to facilitate excavation 

along the southern site boundary. 

7.3.2.8 costs 

The estimated costs for Alternative 2 are as follows. 

l Capital ($): $750,600 

l Operation and Maintenance ($/year): $15,000 

. Present worth ($): $1,076,000 

The present-worth cost estimate is based on a 30-year maintenance period. The detailed cost estimate is 

provided in Appendix H. 

7.3.2.9 State Acceptance 

State acceptance will be addressed following receipt of comments on the FS. 

7.3.2.10 Community Acceptance 

Community acceptance will be addressed in the ROD, following the public comment period on the FS and 

Proposed Plan. 

7.4 COMPARATIVE ANALYSIS OF ALTERNATIVES 

In this section, the advantages and disadvantages of Alternative 2 are discussed in relation to the no- 

action alternative. Table 7-l summarizes the comparative analysis of the alternatives for Site 41. 

Alternative 2 would be protective of human health and the environment and would be implemented such 

that it complies with ARARs. The no-action alternative does not meet these threshold criteria. Alternative 

2 would be effective in the long term by removing contaminated soil from the site and placing use 

restrictions on groundwater. Long-term monitoring would confirm that groundwater contaminants are not 

migrating from the site at unacceptable levels. A slight reduction in toxicity and volume would be realized 

through incineration of a fraction of the contaminated soil. 

Short-term impacts are not expected to be significant and would be controlled through the use of 

appropriate PPE, engineering controls, and compliance with a site-specific HASP and OSHA regulations. 

The alternative is also implementable, with necessary equipment and services readily available. 
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Alternative 2 would have a present-worth cost of $1,049,000, compared to no cost for the no-action 

alternative. State acceptance will be addressed following receipt of comments on the FS, and community 

acceptance will be addressed in the ROD following the public comment period on the FS and IProposed 

Plan. 
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TABLE 7-l 

SUMMARY OF EVALUATION OF ALTERNATIVES 
SITE 41- SCRAP YARD 

IHDIV-NSWC, INDIAN HEAD, MARYLAND 

- .~___ 
Evaluation Criteria Alternative 1 - No Action Alternative 2 - Soil Removal 

Threshold Criteria .- 

Overall Protection of Human Health and the Environment No reduction in potential risks. Soil removal and land use controls would reduce risks to 

human health and the environment. 

Compliance with ARARs 

- 

Chemical-specific Would not comply. Would comply. 

Locatron-specific Not applicable. Not applicable. 

Action-specific Not applicable. Would comply. 

Primary Balancing Criteria 
- - 

Long-term Effectiveness and Permanence 

- 

Allows risk to remain uncontrolled. Soil removal and land use controls would reduce risks to 

human health and the environment. Monitoring and use 

restrictions provide adequate and reliable controls. 

Reduction of Toxicity, Mobility, or Volume through No treatment. Minimal treatment (incineration) of fraction of soil would 

Treatment reduce toxicity and volume. 

Short-term Effectiveness Not applicable. No short-term impacts or concerns. No impacts to community. Exposure of workers to 

contaminated media can be adequately controlled. The 

alternative could be implemented in 2 months. 

Implementability Nothing to implement. No monitoring to show Alternative consists of common remediation practices that 

effectiveness. are readily available and implementable. -.. 

sosts 

Capital $0 $750,600 

O&M $0 $15,000 

NPW $0 $1,076,000 

Modifying Criteria 

State Acceptance To be determined. To be determined 

Community Acceptance To be determined To be determined 
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