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1.0 INTRODUCTION

This Focused Feasibility Study (FFS) Report was prepared by Tetra Tech, Inc. (Tetra Tech) for Site 5 -
Transformer Storage Boneyard, Site 9 - Camp Moffett Ravine Fill Area, and Site 21 - Buildings 1517/1506
Area at the United States Naval Station Great Lakes (NSGL) located in Lake County, Great Lakes,
lllinois, under Contract Task Orders F275, 510, and C064, respectively. Figure 1-1 shows the general
location of NSGL, and Figure 1-2 shows the locations of the sites at NSGL. The three sites are
addressed in one document because of their proximity to each other and their similar geology,
hydrogeology, and contamination. The FFS was completed under Comprehensive Long-Term
Environmental Action Navy (CLEAN) IV Contract Numbers N62470-08-D-1001, N62467-04-D-0055, and
N62472-03-D-0057. The FFS was prepared in accordance with the United States Environmental
Protection Agency’'s (USEPA’s) Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) Guidance for Conducting Remedial Investigations and Feasibility Studies (1988).

11 GENERAL

1.1.1 Location and Description

NSGL is located in Lake County, along the shore of Lake Michigan (see Figure 1-1). It is bounded on the
north by the city of North Chicago, on the south side by the Veterans Administration Hospital and Shore
Golf Course and Country Club, on the east by Lake Michigan, and on the west by U.S. Route 41 (Skokie
Highway).

Sites 5, 9, and 21 are located adjacent to each other at the northern end of NSGL (see Figure 1-2).

1.1.2 Remedial Investigations

Remedial investigations (RIs) were conducted in 2009 and 2010. An additional sampling event was
conducted at Site 5 in 2012. In Sections 1.2, 1.3 and 1.4, the Rl Reports are briefly summarized for
Site 5 (Tetra Tech, 2013b), Site 9 (Tetra Tech, 2013a), and Site 21 (Tetra Tech, 2012), respectively.
More detailed information is available in the Rl Report for each site.

1.1.3 Human Health Risk Assessments

Site-specific Human Health Risk Assessments (HHRAS), which were conducted using the results of the

RIs at the three sites, identified contaminants as chemicals of concern (COCSs) in soil and in groundwater

031310/P 1-1 CTO F275, 510, C064



Naval Station Great Lakes

Sites 5, 9, and 21 FFS

Revision: 0

Date: October 2013

Section: 1

Page: 2 of 19

based on non-cancer Hazard Indices (HIs) greater than 1, or Incremental Lifetime Cancer Risks (ILCRS)
greater than 1x104. COCs and HHRAs for Sites 5, 9 and 21 are summarized in Sections 1.2, 1.3 and

1.4, respectively.

1.2 SITE 5 - TRANSFORMER STORAGE BONEYARD

1.2.1 Location and Description

Site 5 is located south of Building 1517 at Site 21, and covers an area of approximately 2 acres.
Currently the site contains a road salt storage dome, sand and gravel stockpiles, and equipment and

vehicles for road maintenance (see Figure 1-3).

1.2.2 History

From 1945 to 1985, Site 5 was primarily used as a storage area for out-of-service transformers, including
some that contained polychlorinated biphenyl (PCB) oils. Lead-insulated cable, heavy equipment, and
other miscellaneous scrap metal and materials were also stored at the site. The area may also have

been used as a location for cleaning out and painting dumpsters and roll-off boxes.

1.2.3 Nature and Extent of Contamination

The nature and extent of contamination in the media at Site 5 are summarized below. No information has
been identified to indicate the presence of listed hazardous waste at the site. Based on the analytical
data from the site and the analysis of the investigation-derived waste (IDW), the contaminant

concentrations do not suggest the soil and groundwater would be characteristically hazardous.

Surface Soil — In the 2010 investigation, 24 surface soil samples were collected at Site 5. In the 2012
investigation, five additional locations were sampled and analyzed for volatile organic compounds
(VOCs).

e Sixteen VOCs were detected in surface soil samples. Seven of these VOCs [benzene, carbon
disulfide, carbon tetrachloride, chloroform, ethylbenzene, tetrachloroethene (PCE), and total xylenes]
had concentrations higher than the minimum USEPA screening criteria; however, none of these
concentrations were greater than the lllinois Environmental Protection Agency (lllinois EPA) Tiered
Approach to Corrective Action Objectives (TACO) or Non-TACO criteria.

031310/P 1-2 CTO F275, 510, C064
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e Twenty-three semi-volatile organic compounds (SVOCs), including 19 polynuclear aromatic
hydrocarbons (PAHs), were detected in surface soil samples. Five of the detected PAHSs
[2-methylnaphthalene, benzo(k)fluoranthene, carbazole, chrysene, and naphthalene] had
concentrations greater than the minimum USEPA screening criteria, but lower than the minimum
TACO criteria. Five of the PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] had concentrations greater than both the
minimum USEPA criteria and the minimum TACO criteria. The presence of PAHSs is believed to be

the result of the use of asphalt to pave the site and residuals from historical coal storage near the site.

e Three PCBs (Aroclor-1242, Aroclor-1254, and Aroclor-1260) were detected in surface soil samples at
concentrations higher than the minimum USEPA screening criteria. The maximum concentration of
total Aroclor in surface soil was greater than the minimum USEPA screening criterion, but lower than

the minimum TACO criteria.

e Twenty-three metals were detected in surface soil samples. Fifteen metals (aluminum, antimony,
arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, selenium,
thallium, and vanadium) had concentrations greater than the minimum USEPA screening criteria.

The maximum concentrations of iron and mercury also exceeded the minimum TACO criteria.

Subsurface Soil — In the 2010 investigation, 47 subsurface soil samples were collected from 24 locations

at Site 5. In the 2012 investigation, five additional locations were sampled and analyzed for VOCs.

e Seventeen VOCs were detected in subsurface soil samples. The maximum concentrations of
benzene, carbon disulfide, carbon tetrachloride, chloroform, ethylbenzene, methylene chloride,
tetrachloroethene, and total xylenes exceeded the minimum USEPA screening criteria. Benzene was

detected at concentrations greater than the minimum TACO criterion.

e Twenty-five SVOCs, including nineteen PAHSs, were detected in subsurface soil samples. Three of
the PAHs (chrysene, dibenzofuran, and naphthalene) had concentrations greater than the minimum
USEPA screening criteria. Seven of the PAHs [benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene] had concentrations exceeding both the minimum USEPA screening criteria
and the minimum TACO criteria. The presence of PAHs is believed to be the result of the use of

asphalt to pave the site and residuals from historical coal storage near the site.

031310/P 1-3 CTO F275, 510, C064
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e Two PCBs (Arochlor-1254 and Aroclor-1260) were detected in subsurface soil samples at
concentrations greater than the minimum USEPA screening criteria. However, the maximum

concentration of total Aroclor was below the minimum USEPA screening criteria.

e Twenty-three metals were detected in subsurface soil samples. Fourteen metals (aluminum,
antimony, arsenic, barium, cadmium, chromium, cobalt, iron, lead, manganese, mercury, selenium,
thallium, and vanadium) had concentrations greater than the minimum USEPA screening criteria.

The maximum concentrations of manganese and mercury also exceeded the minimum TACO criteria.

Groundwater — In the 2010 investigation, five groundwater monitoring wells were installed and sampled at
Site 5. In addition, monitoring well NTC21-MWO06 from Site 21 was used to assess the presence of
groundwater contamination. In the 2012 investigation, four new monitoring wells were installed. The new

wells along with three existing wells were sampled and analyzed for VOCs.

e Six VOCs were detected in groundwater samples. The concentrations of carbon tetrachloride and
chloroform in monitoring well NTC05-MWO05 located in the northeast corner of the site were higher
than both the minimum USEPA screening criteria and the minimum TACO criteria. In the 2012
investigation, carbon tetrachloride and chloroform were only detected in one well, NTC05-MWO05.

The carbon tetrachloride concentration exceeded the USEPA Maximum Contaminant Level (MCL).

e Eleven SVOCs, including seven PAHs, were detected in groundwater samples. One PAH
[benzo(a)pyrene] had concentrations greater than the minimum USEPA screening criterion, but lower

than the minimum TACO criterion.

e Twenty metals were detected in groundwater samples. Arsenic and cobalt had concentrations
greater than the minimum USEPA screening criteria, but lower than the minimum TACO criteria.
Barium, iron and manganese were detected at concentrations greater than both the minimum USEPA
screening criteria and the minimum TACO criteria. The barium concentration exceeded the USEPA
MCL.

1.2.4 Human Health Risk Assessment

The retained COCs and HHRA results for Site 5 are summarized below.
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Chemicals of Concern
e Surface Soil - Arsenic, iron, carcinogenic PAHs [benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene],

and manganese for residential exposure.

e Subsurface Soil - Carcinogenic PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene], arsenic, and

manganese for residential exposure.

e Groundwater - Carbon tetrachloride, barium, cobalt, iron, and manganese for potable use.

Summary of Noncarcinogenic Risks

Pathway-specific Reasonable Maximum Exposure (RME) HIs were less than or equal to 1 for
occupational/maintenance workers and trespassers in the study area. For this reason, adverse

noncarcinogenic health effects are not anticipated for these receptors at Site 5.

Per the Risk Assessment Work Plan, the Hls were calculated using the USEPA Particulate Emissions
Factor (PEF). For the construction worker receptor, this resulted in a pathway-specific surface soil
inhalation RME HI of 4.3, and a subsurface soil inhalation RME HI of 7.8 from exposure to arsenic and
manganese in soil. However, it was collectively determined by the Navy, lllinois EPA, and Tetra Tech that
the USEPA PEF was overly conservative for this site and not a realistic representation of Site 5.
Therefore, a site-specific determination was made to use the lllinois EPA TACO PEF to calculate the His
for the construction worker inhalation pathway. The lllinois EPA TACO PEF is less conservative than the

USEPA PEF; however, it is still considered protective.

This recalculation resulted in soil organ and pathway-specific RME Hls (including the inhalation pathway)
of less than 1 for construction workers for arsenic and manganese. These calculations and risk
summaries of the construction worker inhalation pathway are presented in Appendix A, and in Table 1-1.
Therefore, adverse noncarcinogenic health effects are not anticipated for the construction worker receptor
at Site 5.

Pathway-specific RME HIs were greater than 1 for future child residents. Manganese for residential

exposure is the primary pathway of concern in soil. Further examination of these results reveals that the
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organ-specific HI for the central nervous system (CNS) and the individual Hazard Quotient (HQ) for

manganese was the risk driver.

The exceedances of 1 by organ-specific HIs and individual contaminants indicate that adverse
noncarcinogenic health effects are possible under the conditions established in the exposure assessment

for future child residents.

Summary of Carcinogenic Risks

RME cancer risk estimates for construction workers, occupational/maintenance workers, and adolescent
trespassers for Site 5 do not exceed the target USEPA and lllinois EPA Tier 3 cancer risk range (1x10™ to
1x10'6). However, RME cancer risk estimates for occupational/maintenance workers and adolescent
trespassers exceed the lllinois EPA Tier 1 and Tier 2 risk goal (1x10'6). The baseline risk assessment is
consistent with a Tier 3 Evaluation, and with a Tier 3 Evaluation, the risk range of 1x10™ to 1x10°® may be

acceptable if the specific requirements of 35 lllinois Administrative Code (IAC) 742.915 (i) are also met.

The total site (soil plus groundwater) RME cancer risk estimate for total future residents (adult plus child)
exceeds the target USEPA cancer risk range (1x10™ to 1x10®) and the lllinois EPA risk goal (1x10®).
The major contributors to cancer risk at Site 5 under this scenario are carcinogenic PAHs (cPAHs) and
arsenic in soil. Carbon tetrachloride in groundwater contributes to risk if groundwater (with the result from

NTCO05-MWO05) were to be used for 30 years by residents as drinking water.

1.2.5 Industrial/Commercial and Construction Worker TACO Exceedances

Although no unacceptable risks to industrial/commercial (I/C) and construction workers were identified in
the HHRA, several samples had concentrations of COCs that were greater than TACO criteria for I/C and
construction workers exposure. Concentrations greater than I/C TACO criteria for benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected in both
surface and subsurface soil. Concentrations greater than construction worker exposure criteria for
benzo(a)pyrene were detected in subsurface soil only. The presence of these PAHSs is believed to be the

result of the use of asphalt to pave the site and residuals from historical coal storage near the site.
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1.3 SITE 9 - CAMP MOFFETT RAVINE FILL AREA
1.3.1 Location and Description

Site 9 is located south of Site 5. Three former ravines (observed in historical maps and aerial
photographs) were located in the area currently overlain by buildings and parking areas (see Figure 1-4).
The area of the former ravines was approximately 1.5 acres. The elevation of the site is not believed to

have changed much since the ravines were filled.

Site 9 was originally identified as “Site 9 - Camp Moffett Disposal Area.” This identification of the site as a
disposal area was based on the Initial Assessment Study (IAS) findings, and the presumption that
Pettibone Creek ravines were historically filled with galley waste in the process of developing the site for
use. However, investigation of Site 9 showed no evidence of landfilling or a disposal area. Limited
amounts of ash, bricks, and slag were observed within the fill soil. Therefore, in order to eliminate the
misconception that any significant waste had been placed at this site, its name was changed to remove
the term “disposal area,” and to more appropriately describe the project area as a ravine fill. For the

purpose of this report, Site 9 will be identified as “Site 9 — Camp Moffett Ravine Fill Area.”

1.3.2 History

Site 9 was acquired by the Navy in 1918. The property was transferred to the Veterans Administration in
1924 to be part of their hospital area. In 1942, the Navy occupied this area by permit until the Veterans
Administration transferred the property back to the Navy in 1950. Since 1950, the Navy has used this

area for training.

Historical photographs, drawings, and topographic maps of the area suggest that the site was once a
narrow V-shaped ravine and a former tributary of Pettibone Creek. Filling of the ravines for site
development likely started in 1942. There is no information to suggest that hazardous waste disposal
occurred at the Camp Moffett Ravine Fill Area; however, NSGL personnel stated that various wastes and
materials were placed in a hole where the three fingers of the former ravine converge in the area along

the east side of Camp Moffett.

1.3.3 Nature and Extent of Contamination

The nature and extent of contamination in the media at Site 9 are summarized below. No information has

been identified to indicate the presence of listed hazardous waste at the site. Based on the analytical

031310/P 1-7 CTO F275, 510, C064



Naval Station Great Lakes
Sites 5, 9, and 21 FFS
Revision: 0

Date: October 2013
Section: 1

Page: 8 of 19

data from the site and the analysis of the IDW, the contaminant concentrations do not suggest the sail

and groundwater would be characteristically hazardous.

Subsurface Soil — Thirty-eight subsurface soil samples were collected from 22 locations at Site 9.

e Thirteen VOCs were detected in subsurface soil samples. PCE was detected in one sample, and its
concentration exceeded both the minimum USEPA screening criterion and the minimum TACO
criteria. Benzene and ethylbenzene had concentrations higher than the minimum USEPA screening
criteria, but lower than the minimum TACO criteria. Although detected in 27 samples, relatively
higher concentrations of benzene were found in a limited number of samples collected from: the
courtyard, slightly south of where the three fingers of the ravine merge, at depths ranging from 8 to
16 feet below ground surface (bgs); and in the area along the northern finger of the ravine at depths
of 4 to 6 feet bgs.

e Twenty-seven SVOCs, including seventeen PAHs, were detected in subsurface soil samples.
N-nitrosodiphenylamine, benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene had
concentrations greater than both the minimum USEPA screening criteria and the minimum TACO
criteria. The maximum concentrations of 4-chloroaniline, benzo(a)anthracene, benzo(k)fluoranthene,
indeno(1,2,3-cd)pyrene, and naphthalene were greater than the minimum USEPA screening criteria,
but lower than the minimum TACO criteria. Exceedances of benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene were
widespread throughout Site 9, with relatively higher concentrations detected in a limited number of

samples.

e One PCB, Aroclor-1242, was detected in one subsurface soil sample. Its concentration was higher

than the minimum USEPA screening criteria, but lower than the minimum TACO criteria.

e Fifteen pesticides were detected in subsurface soil samples. Six of these pesticides (4,4'-DDD,
beta-BHC, delta-BHC, dieldrin, gamma-BHC, and gamma-Chlordane) were detected in a limited
number of subsurface soil samples at concentrations higher than the minimum USEPA screening
criteria, but lower than the minimum TACO criteria. In addition, alpha-BHC had concentrations

greater than both the minimum USEPA screening criteria and the minimum TACO criteria.

e Dioxin/furan concentrations exceeding minimum USEPA screening values were detected in a few

subsurface soil samples collected from the courtyard (slightly south of where the three fingers of the
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ravine merge), and from the southern finger of the ravine. However, the maximum dioxin toxicity
equivalent (TEQ) concentration of 8.9 nanograms per kilogram (ng/kg) was less than the screening
level of 50 ng/kg TEQ for residential soil (ATSDR, 2008 and USEPA, 2013) and 664 ng/kg TEQ for
commercial/industrial soil (USEPA, 2013).

e Twenty-two metals were detected in subsurface soil samples. Arsenic, cobalt, nickel, selenium, and
silver had concentrations greater than the minimum USEPA screening criteria, but lower than the
minimum TACO criteria. Aluminum, antimony, barium, cadmium, chromium, copper, iron, lead,
manganese, mercury, and zinc had concentrations greater than both the minimum USEPA screening
criteria and the minimum TACO criteria. However, high concentrations of metals were limited to two
sample locations at and slightly south of the area where the three fingers of the ravine merge. The
borings at these locations contained ash and slag that suggest the fill in this area may be from the

former Chicago Hardware Foundry Company historically located due east of the site.

Groundwater — Eight groundwater samples were collected at Site 9.

e Four VOCs were detected in groundwater samples. Chloroform had a concentration higher than both
the minimum USEPA screening criterion and the minimum TACO criterion in one well slightly west of

where the three ravines merge.

e Fifteen SVOCs were detected in groundwater samples. Five of these were PAHs
[benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene] which were detected at concentrations greater than the minimum USEPA
screening criteria in two groundwater samples: one located in the northern finger of the ravine and the
other slightly west of where the three ravines merge. However, these PAH concentrations were lower

than the minimum TACO criteria.

e Six pesticides and one herbicide were detected in groundwater samples, but none of them had

concentrations greater than the minimum regulatory screening criteria.

e No PCBs were detected in groundwater samples.

e Dioxins/furans were detected in one groundwater well located in the southern finger of the ravine. Its

TEQ concentration was greater than the minimum USEPA screening criterion.
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e Eighteen metals were detected in groundwater samples. Iron, lead, and manganese had
concentrations greater than both the minimum USEPA screening criteria and the minimum TACO
criteria. Arsenic, barium, cobalt, and selenium were detected at concentrations higher than the
minimum USEPA screening criteria, but lower than the minimum TACO criteria. However, relatively
higher concentrations of metals were detected in a limited number of samples collected from or near
the where the three ravines merge. Arsenic was detected in one well at a concentration greater than
the USEPA MCL. The lead concentration at one monitoring well exceeded the lllinois EPA TACO
and 35 IAC 620 criterion (7.5 pg/L) but was less than the USEPA MCL (15 pg/L).

1.3.4 Human Health Risk Assessment

The retained COCs and HHRA results for Site 9 are summarized below.

Chemicals of Concern

e Subsurface Soil - Arsenic, manganese, TCDD TEQ, and cPAHs [benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] for

residential exposure.

e Groundwater - Arsenic, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, and

dibenzo(a,h)anthracene for potable use.
Summary of Noncarcinogenic Risks

Pathway-specific RME His were less than or equal to 1 for occupational/maintenance workers and future
adult residents in the study area. For this reason, adverse noncarcinogenic health effects are not

anticipated for these receptors at Site 9.

Per the Risk Assessment Work Plan, the HIs were calculated using the USEPA PEF. For the
construction worker receptor, this resulted in a pathway-specific inhalation RME HI of 7.7 from exposure
to manganese and arsenic in subsurface soil. However, it was collectively determined by the Navy,
lllinois EPA, and Tetra Tech that the USEPA PEF was overly conservative for this site and not a realistic
representation of Site 9. Therefore, a site-specific determination was made to use the lllinois EPA TACO
PEF to calculate the His for the construction worker inhalation pathway. The lllinois EPA TACO PEF is

less conservative than the USEPA PEF, however it is still considered protective.
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This recalculation resulted in organ and pathway-specific RME HIs (including the inhalation pathway) of
less than 1 for construction workers for manganese and arsenic. These calculations and risk summaries
of the construction worker inhalation pathway are presented in Appendix A and in Table 1-1. Therefore,

adverse noncarcinogenic health effects are not anticipated for the construction worker receptor at Site 9.

Pathway-specific RME Hls were greater than 1 for future child residents. For future child residents,
ingestion of soil is the primary pathway of concern in the RME scenario. Further examination of these
results reveals that the organ-specific HI for the cardiovascular system (CVS) and the individual HQ for

arsenic were the risk drivers.

The exceedances of 1 by organ-specific HIs and individual contaminants indicate that adverse
noncarcinogenic health effects are possible under the conditions established in the exposure assessment

for future child residents.

Summary of Carcinogenic Risks

RME cancer risk estimates for construction workers and occupational/maintenance workers for Site 9 do
not exceed the target USEPA cancer risk range (1x10™ to 1x10®). However, RME cancer risk estimates
for future construction workers and occupational/maintenance workers exceed the lllinois EPA risk goal
(1x10'6). The baseline risk assessment is consistent with a Tier 3 Evaluation, and with a Tier 3
Evaluation, the risk range of 1x10™ to 1x10°® may be acceptable if the specific requirements of 35 IAC
742.915 (i) are also met.

The total site (excluding the domestic use of groundwater) RME cancer risk estimates for total future
residents (adult and child) are within the target USEPA cancer risk range (1x10™ to 1x10°®), but exceed
the lllinois EPA risk goal (1x10®). The major contributors to cancer risk at Site 9 under this scenario are
arsenic and cPAHs in subsurface soil. However, it is probable that PAHs at the site are attributed to

background.

The total site (soil and groundwater) RME cancer risk estimate for total future residents (adult and child)
exceeds the target USEPA cancer risk range (1x10™ to 1x10®) and the lllinois EPA risk goal (1x10®).
The major contributors to cancer risk at Site 9 under this scenario are arsenic and cPAHSs in subsurface

soil.
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1.3.5 I/C and Construction Worker TACO Exceedances

Although no unacceptable risks to I/C and construction workers were identified in the HHRA, several
samples had concentrations of COCs that were greater than TACO criteria for I/C and construction
workers exposure. Concentrations greater than the I/C TACO criterion for lead were detected in
subsurface soil only. Concentrations greater than construction worker exposure criteria for lead and

arsenic were detected in subsurface soil only.

1.4 SITE 21 - BUILDINGS 1517/1506 AREA

1.4.1 Location and Description

Site 21 is located north of Site 5 and covers an area of approximately 7 acres. Site 21 contains several
buildings and parking lots, and is almost entirely covered with buildings and pavement (see Figure 1-5).
Building 1517 is currently used for equipment storage. A storage building is located south of Building
1517 and is used by the paint, plumbing, and electrical shops and others. A temporary hazardous waste
storage area is also located next to Building 1517 at the southwest corner. Building 1506, which is
located in the northwestern portion of Site 21, houses offices along with the garage and fueling station for

base support and government vehicles.

Site 21 was originally identified as “Site 21 — Building 1517 Landfill.” This identification of the site as a
landfill was based on the presumption that drainage ravines were historically filled with soil and waste in
the process of developing the site for use, similar to what had reportedly occurred at Site 9. However,
investigation of the site showed no evidence of landfilling. Therefore, in order to eliminate the
misconception that waste has been placed at this site, its name was changed to remove the term “landfill”
and to more appropriately describe the project area. For the purpose of this report, Site 21 will be
identified as “Site 21 — Buildings 1517/1506 Area.”

1.4.2 History

The area north of Building 1517 may have been used to store waste or scrap material on concrete pads
next to rail spurs from the 1930s to 1940s. These materials may have been hauled away by railcar, or
the waste materials may have been sent to an incinerator, which was located in the northwest portion of
the site until 1964. From the time prior to 1950 until the 1960s or 1970s, the site was used as a coal

stockpile area, which covered most of Site 21 north of Building 1517.
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Building 1517 was historically associated with the salvage operations at NSGL. Building 1506 was built in
1993, and since then has been used to house offices along with the garage and fueling station for base
support and government vehicles. In 1991, oil-contaminated soil was found during the installation of a
water main in the northwestern corner of the site. The contaminated soil was excavated and disposed of

off-site at that time.

1.4.3 Nature and Extent of Contamination

The nature and extent of contamination in the media at Site 21 is summarized below. No information has
been identified to indicate the presence of listed hazardous waste at the site. Based on the analytical
data from the site and the analysis of the IDW, the contaminant concentrations do not suggest the sail

and groundwater would be characteristically hazardous.

Surface Soil — Twenty-two surface soil samples were collected at Site 21.

e Ten VOCs were detected in surface soil samples. Benzene and PCE were detected at
concentrations higher than the minimum USEPA screening criteria, but lower than the minimum
TACO criteria. The maximum concentration of benzene was detected in a surface soil sample

located slightly northwest of the fueling area.

e Twenty-five SVOCs were detected in surface soil samples. 2-methylnaphthalene,
bis(2-ethylhexyl)phthalate, chrysene, and naphthalene had concentrations greater than the minimum
USEPA screening criteria, but lower than the minimum TACO criteria. Benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, dibenzo(a,h)anthracene,
and indeno(1,2,3-cd)pyrene had concentrations greater than both the minimum USEPA screening
criteria and the minimum TACO criteria. The presence of PAHSs is believed to be the result of the use

of asphalt to pave the site and the use of the site as a former coal storage area.

e Nineteen pesticides were detected in surface soil samples. Three pesticides (alpha-BHC, dieldrin,
and gamma-BHC) had concentrations greater than both the minimum USEPA screening criteria and
the minimum TACO criteria. Nine pesticides (4,4-DDD, 4,4-DDE, 4,4-DDT, alpha-chlordane,
beta-BHC, delta-BHC, endrin, gamma-chlordane, and heptachlor epoxide) had concentrations greater

than the minimum USEPA screening criteria, but lower than the minimum TACO criteria.

e One PCB (Arochlor-1260) was detected in surface soil samples at concentrations higher than the

minimum USEPA screening criteria but lower than the minimum TACO criteria.
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e Three herbicides were detected in surface soil samples, of which 2,4-D was found at a concentration
higher than the minimum USEPA screening criterion, but lower than the minimum TACO criterion at

one location.

e Seventeen dioxins/furans were detected in surface soil samples; thirteen of them were detected at
concentrations greater than the minimum USEPA screening criteria. These dioxins/furans were
detected in two surface soil samples: one located slightly southeast of Building 1517, and the other
directly north of Building 1516.

e Twenty-one metals were detected in surface soil samples, of which antimony, arsenic, chromium,
iron, lead, manganese, and nickel were detected at concentrations greater than both the minimum
USEPA screening criteria and the minimum TACO/non-TACO criteria. In addition, barium, beryllium,
cadmium, cobalt, copper, mercury, and zinc had concentrations greater than the minimum USEPA
screening criteria, but lower than the minimum TACO criteria. However, most of the detected metals

at relatively high concentrations were limited to samples collected slightly southwest of Building 1517.

Subsurface Soil — Twenty-two subsurface soil samples were collected from 22 locations at Site 21.

e Fifteen VOCs were detected in subsurface soil samples; three of them (benzene, ethylbenzene, and
PCE) were detected at concentrations greater than the minimum USEPA screening criteria, but lower
than the minimum TACO criteria. Compared to a few exceedances of ethylbenzene and PCE,
exceedances of benzene were more widespread, but higher concentrations of benzene were limited

to samples collected from the southeast corner of the site at depths ranging from 5 to 7 feet bgs.

e Twenty-five SVOCs were detected in subsurface soil samples. Seven of these SVOCs
[benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were detected at concentrations greater than
both the minimum USEPA screening criteria and the minimum TACO criteria. In addition,
2-methylnaphthalene, chrysene, and naphthalene had concentrations greater than the minimum
USEPA screening criteria, but lower than applicable minimum TACO criteria. However, high
concentrations of these contaminants were limited to samples collected in the northwest corner and
the northeast corner of the site. The presence of PAHs is believed to be the result of the use of

asphalt to pave the site and the use of the site as a former coal storage area.
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e Two PCBs (Aroclor-1242 and Aroclor-1260) were detected in subsurface soil samples at

concentrations exceeding the minimum USEPA screening criteria.

e Eighteen pesticides were detected in subsurface soil samples, of which alpha-BHC and dieldrin were
detected at concentrations greater than both the minimum USEPA screening criteria and the
minimum TACO criteria. In addition, 4,4-DDD, 4,4-DDE, 4,4-DDT, aldrin, alpha-chlordane,
beta-BHC, delta-BHC, gamma-BHC, gamma-chlordane, and heptachlor epoxide had concentrations
greater than the minimum USEPA screening criteria, but lower than the minimum TACO criteria.
However, high concentrations of these pesticides were limited to samples collected from the southern

and eastern portions of the site.

e Two herbicides were detected in subsurface soil samples, of which 2,4-D was detected at a
concentration higher than the minimum USEPA screening criterion, but lower than the minimum

TACO criterion in one sample.

o Fifteen dioxins/furans were detected in subsurface soil samples; six of them were detected at
concentrations greater than the minimum USEPA screening criteria in one sample collected from the

northwest corner of the site, which is the former location of an incinerator.

e Twenty-one metals were detected in subsurface soil samples throughout the site, of which antimony,
arsenic, barium, beryllium, cadmium, cobalt, copper, iron, lead, mercury, selenium, and zinc were
detected at concentrations greater than the minimum USEPA screening criteria, but lower than the
minimum TACO criteria. In addition, manganese was detected at concentrations greater than both
the minimum USEPA screening criteria and the minimum TACO criteria. However, most of the
detected metals at elevated concentrations were limited to a few samples collected from the

northeast corner of the site and the area adjacent to Building 1517.

Groundwater — Six groundwater samples were collected at Site 21.

e Six VOCs were detected in groundwater samples; two of them (benzene and PCE) were detected at
concentrations higher than the minimum USEPA screening criteria, but lower than the minimum

TACO criteria in one groundwater sample collected from a monitoring well in the northwest corner of

the site, which is the former location of an incinerator.
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Twelve SVOCs were detected in groundwater samples; three of them [benzo(a)anthracene,
benzo(a)pyrene, and benzo(b)fluoranthene] were detected at concentrations greater than the
minimum USEPA screening criteria, but lower than the minimum TACO criteria in two wells: one
located on the east side of the site and the other directly south of Building 1517. In addition,
pentachlorophenol (PCP) was detected at a concentration greater than the minimum USEPA
screening criteria, the USEPA MCL, and the minimum TACO criteria in one well located in the

northwest corner of the site, which is the former location of an incinerator.

Three pesticides were detected in groundwater samples; only one pesticide, delta-BHC, was detected
at a concentration higher than the minimum USEPA screening criterion, but lower than the minimum

TACO criterion in one well located in the southwest corner of the site near Building 1505.

Four herbicides were detected in groundwater samples, but none of them had concentrations higher

than the minimum screening criteria.

No PCBs or dioxins/furans were detected in groundwater.

Nineteen metals were detected in groundwater samples throughout the site, of which arsenic and
cobalt were detected at concentrations greater than the minimum USEPA screening criteria, but lower
than the minimum TACO criteria. Iron and manganese were detected at concentrations greater than
both the minimum USEPA screening criteria and the minimum TACO criteria. However, elevated
concentrations of these metals were limited to two wells: one located north of Building 7801 and the
other directly south of Building 1517.

1.4.4 Human Health Risk Assessment

The retained COCs and HHRA results for Site 21 are summarized below.

Chemicals of Concern

Surface Soil — carcinogenic PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene], arsenic, and

iron for residential exposure.
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e Subsurface Soil — carcinogenic PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene], arsenic,

cobalt, and iron for residential exposure.

e Groundwater - Arsenic, cobalt, iron, manganese, and pentachlorophenol for potable use.

Summary of Noncarcinogenic Risks

Pathway-specific RME HIs were less than or equal to 1 for occupational/maintenance workers,
trespassers and future adult residents in the study area. For this reason, adverse noncarcinogenic health

effects are not anticipated for these receptors at Site 21.

Per the Risk Assessment Work Plan, the HIs were calculated using the USEPA PEF. For the
construction worker receptor, this resulted in a pathway-specific surface soil inhalation RME HI of 12, and
a subsurface soil inhalation RME HI of 9 from exposure to manganese in soil. However, it was
collectively determined by the Navy, lllinois EPA, and Tetra Tech that the USEPA PEF was overly
conservative for this site and not a realistic representation of Site 21. Therefore, a site-specific
determination was made to use the lllinois EPA TACO PEF to calculate the Hls for the construction
worker inhalation pathway. The lllinois EPA TACO PEF is less conservative than the USEPA PEF,

however it is still considered protective.

This recalculation resulted in soil organ and pathway-specific RME Hls (including the inhalation pathway)
of less than 1 for construction workers for manganese. These calculations and risk summaries of the
construction worker inhalation pathway are presented in Appendix A and in Table 1-1. Therefore,

adverse noncarcinogenic health effects are not anticipated for the construction worker receptor at Site 21.

Pathway-specific RME HIs were greater than 1 for future child residents. Arsenic, iron, and cobalt for
residential exposure to ingestion of soil are the primary pathways of concern. Further examination of
these results reveals that the organ-specific HI for the central nervous system, gastrointestinal system,

CVS, and kidney; and the individual HQ for arsenic and iron were the risk drivers.
The exceedances of 1 by organ-specific HIs and individual contaminants indicate that adverse

noncarcinogenic health effects are possible under the conditions established in the exposure assessment

for future child residents.
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Summary of Carcinogenic Risks

RME cancer risk estimates for construction workers, adolescent trespassers, and
occupational/maintenance workers for Site 21 do not exceed the target USEPA cancer risk range (1x10'4
to 1x10'6). While RME cancer risk estimates for these receptors exceed the lllinois EPA risk goal (1x10'6)
for TACO Tier 1 and 2, the baseline risk assessment is consistent with a Tier 3 Evaluation. With a Tier 3
Evaluation, the risk range of 1x10™ to 1x10® may be acceptable if the specific requirements of 35 IAC
742.915 (i) are also met.

The total site (excluding the domestic use of groundwater) RME cancer risk estimates for total future
residents (adult and child) exceed the target USEPA and lllinois EPA TACO Tier 3 cancer risk range
(1x10'4 to 1x10'6) and the Illinois EPA TACO Tier 1 and 2 risk goal (1x10'6). The major contributors to

cancer risk at Site 21 under this scenario are primarily arsenic and cPAHs in surface and subsurface soil.

The total site (soil and groundwater) RME cancer risk estimate for total future residents (adult and child)
exceeds the target USEPA and lllinois EPA TACO Tier 3 cancer risk range (1x10™ to 1x10®), and the
lllinois EPA TACO Tier 1 and 2 risk goal (1x10®). The major contributors to cancer risk at Site 21 under
this scenario are arsenic and cPAHSs in subsurface and surface soil and pentachlorophenol, arsenic, and

cPAHSs in groundwater.

1.45 I/C and Construction Worker TACO Exceedances

Although no unacceptable risks to I/C and construction workers were identified in the HHRA, several
samples had concentrations of COCs that were greater than TACO criteria for I/C and construction
workers exposure. Concentrations greater than 1/C TACO criteria for benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were
detected In both surface and subsurface soil. Concentrations greater than construction worker exposure
criteria for benzo(a)pyrene were detected In surface soil, and for benzo(a)pyrene, naphthalene, and
arsenic in subsurface soil. The presence of the PAHSs is believed to be the result of the use of asphalt to

pave the site and the use of the site as a former coal storage area.

15 GROUNDWATER RISK MANAGEMENT

NSGL and the communities surrounding the base use a public water supply that obtains water from Lake
Michigan. The silt and pebbly clay in the surficial aquifer has insufficient permeability to allow free
groundwater movement, and is not considered to be a favorable source of groundwater. Therefore, direct

exposure to groundwater is not expected to occur at any of the three sites under current and/or future
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land uses. NSGL is an active Navy facility and is expected to remain active for the foreseeable future. In
accordance with NSGL Base Instruction 11130.1, dated September 29, 2003, use of groundwater and
surface water runoff within all geographical areas of the base, for any purpose, is strictly prohibited
without prior written approval. Groundwater underlying NSGL is not used for drinking water and is not
expected to be used in the future. In addition, per the City of North Chicago Ordinance 11-7-2, the use of

groundwater as a potable water supply is prohibited.

The RI HHRA is based on the conservative assumption that groundwater is used for drinking. Note that
groundwater cannot be used because of the current institutional controls (Base Instruction and the North
Chicago ordinance) and physical limitations (low yield). Therefore, the groundwater is not a potable water

source, and the groundwater will be evaluated accordingly in the FFS.
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TABLE 1-1

SUMMARY OF INHALATION HI CALCULATIONS FOR CONSTRUCTION WORKER
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Inhalation Surface Inhalation
) Subsurface Soil RME
Soil RME HI for .
. HI for Construction
Construction Worker
Worker
Site 5
Previous HI using
USEPA PEF 43 8
New HI using Illinois
EPA TACO PEF 0.04 0.08
Site 9
Previous HI using
USEPA PEF NA [
New HI using lllinois
EPA TACO PEF NA 0.08
Site 21
Previous HI using
USEPA PEF 12 9
New HI using lllinois
EPA TACO PEF 0.12 0.1

lllinois EPA TACO Particulate Emissions Factor used to calculate the Hls for the
inhalation exposure for the construction worker pathway.

HI - Hazard index.

lllinois EPA - lllinois Environmental Protection Agency.

NA - Not applicable.

PEF - Particulate Emissions Factor

RME - Reasonable Maximum Exposure

TACO - Tiered Approach to Corrective Action Objectives

USEPA - United States Environmental Protection Agency.
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2.0 REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS

This section presents the remedial action objectives (RAOs) for Sites 5, 9, and 21. The objectives and
goals for the remedial action at each site provide the basis for selecting RAOs and identifying remedy
technologies to address unacceptable exposure scenarios that may be encountered. This section also
presents general response actions (GRASs) for contaminated media at each site. GRAs are categories of
actions that could be implemented to satisfy or address a component of the RAOs for each site. Lastly,
this section provides an estimate of the area and volume of contaminated media to be addressed at each

site.

21 REMEDIAL ACTION OBJECTIVES

RAOs are medium-specific goals that define the objectives of conducting remedial actions to protect
human health and the environment. The RAOs specify the COCs, potential exposure routes and
receptors, and acceptable ranges of contaminant concentrations [i.e., preliminary remediation goals
(PRGS)] for the site. Section 2.1.1 presents the RAOs developed for each site. PRGs are discussed in
Section 2.2.

2.1.1 Statement of Remedial Action Objectives

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or
acceptable contaminant concentrations. The RAOs for this FFS were developed based on the current
land use as industrial/commercial property and future potential land use as residential property, with the
goal of protecting the public from potential current and future health risks. The RAOs were also

developed in consideration of the existing prohibitions on groundwater use.

The following RAOs were developed for Sites 5, 9, and 21:

RAO 1. Prevent residential exposure through ingestion, dust inhalation, and dermal contact to
contaminated surface soil (Sites 5 and 21) and subsurface soil (Sites 5, 9, and 21) with COC
concentrations exceeding PRGs.

RAO 2: Prevent industrial/commercial and construction worker exposure through ingestion, dust

inhalation, and dermal contact to contaminated surface soil (Sites 5 and 21) and subsurface soil (Sites 9

and 21) with COC concentrations exceeding TACO criteria.
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RAO 3: Return the groundwater resource to beneficial use, if practicable, and address human health risks

associated with groundwater consumption.

2.1.2 Applicable or Relevant and Appropriate Requirements and To Be Considered Criteria

Applicable requirements are cleanup standards, standards of control, or other substantive environmental
protection requirements, criteria, or limitations promulgated under federal or state environmental or facility
siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action,

location, or other circumstance found at a CERCLA site.

If a requirement is not applicable, it still may be relevant and appropriate. Relevant and appropriate
requirements are those cleanup standards that address problems or situations sufficiently similar to those
encountered at the CERCLA site. A requirement that is relevant and appropriate may not meet one or
more jurisdictional prerequisites for applicability but still make sense at the site, given the circumstances

of the site and the release.

When a requirement is deemed relevant and appropriate, it must be complied with as if it were applicable.
However, there are significant differences between the identification and analysis of the two types of
requirements. Applicability is a legal and jurisdictional determination, while the determination of relevant
and appropriate relies on professional judgment, considering environmental and technical factors at the
site. Also, there is more flexibility when determining relevant and appropriate. A requirement may be
relevant in that it covers situations similar to those at the site, but may not be appropriate; therefore, may
not be well suited to the site. In some situations, only portions of a requirement or regulation may be
judged relevant and appropriate; however, if a requirement is applicable, all substantive parts must be

followed.

2121 Chemical-Specific ARARs and TBCs

Federal and state chemical-specific applicable or relevant and appropriate requirements (ARARs) and to

be considered criteria (TBCs) are listed in Table 2-1.

The lllinois EPA TACO Tier 1 Soil Remediation Objectives were retained as TBCs. The Tier 1 TACO for
residential and I/C properties does not regulate activities at a site or mandate fixed cleanup standards;
rather, TACO provides methodologies for meeting the requirements of programs to which it is applied
[linois Pollution Control Board No. R97-12 [A], p.1 (lllinois EPA, 2007)]. The applicability section of
TACO provides that a person "may elect to proceed under this Part" [35 IAC 742.105(a)]. This language
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is permissive, not a requirement. Therefore, TACO is not enforceable by its own terms, but relies upon
the language of the governing program for its enforceability. Because TACO is not enforceable unto
itself, TACO cannot be an ARAR as defined in the National Oil and Hazardous Substances Pollution

Contingency Plan (NCP) and must be treated as TBC guidance.

The concentrations of several COCs were greater than their I/C and/or construction worker exposure
TACO criteria, but were still within the USEPA acceptable risk range. The I/C and construction worker

exposure TACO criteria will be considered in the evaluation of the alternatives.

Groundwater standards for Class | groundwater listed in 35 IAC 620 were retained as chemical-specific
ARARs. However, because of the existing groundwater use restrictions, groundwater cannot be used as
drinking water. Therefore, MCLs are not relevant because they are only used for drinking water.
Similarly, lllinois EPA TACO values are not pertinent because the groundwater use restrictions prevent
exposure to the groundwater. The TACO values are risk-based, and the restrictions eliminate the

exposure pathway, which eliminates the risk.

2.1.2.2 Location-Specific ARARs and TBCs

As noted in Table 2-2, there are no Federal and state location-specific ARARs and TBCs.

The lllinois Coastal Management Program (ICMP) was evaluated as a location-specific TBC. In January
2012, National Oceanic and Atmospheric Administration approved the ICMP, which was prepared
according to the federal Coastal Zone Management Act. The ICMP identifies a framework of existing
programs, laws, and policies that bring state agencies into a comprehensive network. The ICMP does
not provide any additional rules or regulations. The CERCLA process, which identifies ARARs and TBCs
through input from both USEPA and state agencies, will identify the enforceable policies that would be
identified using the ICMP process. Because the ICMP process would be duplicative, administrative, and

provide no additional substantive requirements, the ICMP could be excluded from the ARAR/TBC list.

Several other potential location-specific ARARs were considered, including 35 IAC 703.184 which
addresses siting information under the Resource Conservation and Recovery Act (RCRA) permit
program, 35 IAC 724.118 which addresses location standards for hazardous waste treatment, storage,
and disposal facilities, 35 IAC 811.102 which addresses location standards for new solid waste landfills,
35 IAC 811.302 which addresses locations standards for putrescible and chemical waste landfills, and
Section 22.19a and 22.19b of the lllinois Environmental Protection Act which address sanitary landfills

and waste disposal sites located within 100-year flood plains. None of the sites were RCRA-permitted
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facilities, hazardous waste management or disposal facilities, or solid waste disposal facilities (including
sanitary landfills and putrescible and chemical waste landfills), so none of these potential requirements
are applicable. The results of chemical analyses are very low and do not suggest the presence of waste
which generally have high contaminant concentrations. Similarly, visual observations of subsurface
samples did not indicate the presence of significant quantities of debris and waste which would be typical
of a disposal site. Therefore, because of the absence of waste, none of the potential location-specific

ARARSs are appropriate. Thus, there are no location-specific ARARs.

2.1.2.3 Action-Specific ARARs

Action-specific ARARs and TBCs are those regulations, criteria, and guidance that must be complied with
or taken into consideration during on-site implementation of GRAs. Action-specific ARARs and TBC
criteria are technology- or activity-based controls or restrictions on activities related to management of
hazardous substances. Action-specific ARARs pertain to implementing a given remedy. Action-specific

ARARSs and TBCs are listed along with appropriate actions in Table 2-3.

2.2 PRELIMINARY REMEDIAL GOALS

221 Residential Soil PRGs

PRGs were developed for the Sites to establish target cleanup goals for remedial actions to reduce COC
concentrations in soil, and mitigate the unacceptable risks to human health. Final cleanup goals for the

selected remedial actions will be documented in the Record of Decision (ROD).

PRGs can be developed based on chemical-specific ARARs, when available, or risk-based factors. In
addition, the presence of COCs in background locations is also considered in developing the PRGs. The
following describes the approach taken to select Residential PRGs for surface soil and subsurface soil.
The re-evaluation of the risk for the Construction Worker scenario using lllinois EPA PEF values indicates
that there is no unacceptable risk. Therefore, PRGs that are protective of Construction Workers do not

need to be calculated.
As noted in Section 1.3.3, the maximum TCDD TEQ (8.9 ng/kg) at Site 9 was significantly less than the

screening level for residential exposure of 50 ng/kg. Therefore, TCDD TEQ was not considered further
and a PRG for TCDD TEQ was not developed.
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Surface Soil - Residential

The surface soil PRG selection process for inorganics is the same as for PAHs. The following potential

PRGs were considered:

e TACO - Residential Inhalation.

e TACO - Residential Ingestion.

e ICLR 10” Risk-based PRG using USEPA methods (considered 10™ to 10°®, but generally found to be
protective).

e Non-carcinogenic risk (HI = 1) Risk-based PRG using USEPA methods.

e Background (lllinois EPA).

These values fall into the TBC category, so none of the criteria are given any priority for being either
applicable or relevant and appropriate. Because of Navy policy, clean-up criteria are not to be set at
values less than background. So, any of the potential PRGs that are less than background are eliminated
from further consideration. If this eliminates the other PRGs, then the background value is selected as

the PRG. The PRGs for surface soil were selected as described below.

Metals: Select the lower of the Residential Inhalation TACO and Residential Ingestion TACO as the PRG.
If background is higher than the minimum TACO, then select background as the PRG.

Exceptions:

e Iron has no TACO values. The only other value developed was the HI risk-based value of
55,000 mg/kg. (Background is 15,900 mg/kg.)

o If the maximum lead concentration is greater than 400 mg/kg, then lead will be included as a COC
with a PRG of 400 mg/kg.

PAHSs: The lower of the Residential Inhalation TACO and Residential Ingestion TACO will be selected as
the PRG. If background is higher than the minimum TACO, then background will be selected as the

PRG.

Actual application of PRGs does allow for the use of site-wide evaluations of contaminant concentrations.

Therefore, PRGs do not necessarily represent a “not to exceed” concentration.
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Subsurface Soil - Residential

The subsurface soil PRG selection process for inorganics is different from that for PAHs. Specifically, the
lllinois EPA PAH background data cannot be used for subsurface soil. The following potential PRGs

were considered:

e TACO - Residential Inhalation.

e TACO - Residential Ingestion.

e ILCR 10° Risk-based PRG using USEPA methods.

e Non-carcinogenic risk (HI = 1) Risk-based PRG using USEPA methods.

e Background (lllinois EPA) — Inorganics only.

These values fall into the TBC category, so none of the criteria are given any priority for being either
applicable or relevant and appropriate. Because of Navy policy, clean-up criteria are not to be set at
values less than background. So, any of the potential PRGs that are less than background are eliminated
from further consideration. If this eliminates the other PRGs, then the background value is selected as

the PRG. The PRGs for subsurface soil were selected as described below.

Metals: The lower of the Residential Inhalation TACO and Residential Ingestion TACO will be the PRG. If
background is higher than the minimum TACO, then background will be selected as the PRG.

Exceptions:

e Iron has no TACO values. The only other value developed was the HI risk-based value of
55,000 mg/kg.

e Cobalt has a TACO value of 2,400 mg/kg and a HI risk-based value of 24 mg/kg. In this case, the

lower value (24 mg/kg) will be selected.

e If the maximum lead concentration is greater than 400 mg/kg, then lead will be included as a COC,
with a PRG of 400 mg/kg.

PAHSs: Use the PRGs based on an ILCR of 10-5.

Actual application of PRGs does allow for the use of site-wide evaluations of contaminant concentrations.

Therefore, PRGs do not necessarily represent a “not to exceed” concentration. For selection of PAH
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subsurface soil PRGs, this FFS utilizes 1x10™ target concentrations based on a comparison to acceptable

PAH background surface soil risk levels.

Tables 2-4, 2-5, and 2-6 summarize the development and selection of the residential soil PRGs for

Sites 5, 9, and 21, respectively.

2.2.2 I/C and Construction Worker Exposure Soil PRGs

Although there were no unacceptable risks associated with I/C and construction worker exposure
scenarios to soil, the corresponding TACO values for the COCs identified in the surface and subsurface
soil are retained as PRGs. Table 2-7 summarizes the I/C and construction worker exposure soil PRGs for
COCs at Sites 5, 9, and 21.

2.2.3 Groundwater PRGs

Groundwater PRGs were developed based on groundwater standards in 35 IAC 620, Federal MCLs, and
lllinois EPA TACO values. Based on current site information, the groundwater is assumed to be
classified as Class | under 35 IAC 620. Existing administrative restrictions on groundwater use and low
yield prevent the effective use of groundwater as a drinking water source, so although MCLs and TACOs

have been considered, exposure routes are not complete and they were not used to select PRGs.

Table 2-8 summarizes the development and selection of the groundwater PRGs for Sites 5, 9, and 21.

2.2.4 Summary of Exceedances of PRGs

For Site 5, exceedances of residential PRGs in surface soil are shown on Figure 2-1, and exceedances of
I/IC and construction worker TACO criteria in surface soil are shown on Figure 2-2. Exceedances of
residential PRGs in subsurface soil are shown on Figure 2-3, and exceedances of I/C and construction
worker TACO criteria in subsurface soil are shown on Figure 2-4. Exceedances of groundwater PRGs

are shown on Figure 2-5.
For Site 9, exceedances of residential PRGs in subsurface soil are shown on Figure 2-6, and
exceedances of I/C and construction worker TACO criteria in subsurface soil are shown on Figure 2-7.

Exceedances of groundwater PRGs are shown on Figure 2-8.

For Site 21, exceedances of residential PRGs in surface soil are shown on Figure 2-9, and exceedances

of I/C and construction worker TACO criteria in surface soil are shown on Figure 2-10. Exceedances of
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residential PRGs in subsurface soil are shown on Figure 2-11, and exceedances of I/C and construction
worker TACO criteria in subsurface soil are shown on Figure 2-12. Exceedances of groundwater PRGs

are shown on Figure 2-13.

2.3 GENERAL RESPONSE ACTIONS

GRAs are broadly defined remedial approaches that may be used (by themselves or in combination with
one or more others) to attain the RAOs. Because the HHRA identified potential noncarcinogenic risks
that exceeded the HI of 1 and carcinogenic risks that exceeded 1 x 10, the following GRAs for soil were
developed at Sites 5, 9, and 21.:

¢ No Action — No direct action to be taken to remediate the site.
e Limited Action [i.e., Land Use Controls (LUCs)].
e Containment.

e Excavation and Disposal of Contaminated Soil.
For groundwater, the following GRAs were developed:

e No Action — No direct action to be taken to remediate the site.
e Limited Action (i.e., LUCs and Monitoring).

e Treatment.

2.4 ESTIMATED VOLUME OF CONTAMINATED MEDIA

Figures 2-1 and 2-3 show the locations of COC concentrations greater than residential PRGs at Site 5 in
surface soil and subsurface soil, respectively. Figure 2-6 shows the locations of COC concentrations
greater than residential PRGs in subsurface soil at Site 9. Figures 2-9 and 2-11 show the locations of
COC concentrations greater than residential PRGs at Site 21 in surface soil and subsurface soil,
respectively. The figures were used to estimate the extent of contamination and volume of contaminated

soil at each site (see Appendix B).

The depth of contamination is based on the results of the surface and subsurface soil sampling. At
Site 5, contaminants are present in the surface and subsurface soil, generally to a depth of approximately
4 feet bgs, and the estimated volume of contaminated soil is 4,000 cubic yards (cy). At Site 9, there is no
contaminated soil in the surface soil interval, but there is contaminated soil at several subsurface

intervals, and the estimated volume of contaminated soil is 10,000 cy. At Site 21, contaminants are

031310/P 2-8 CTO F275, 510, C064
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present in the surface and subsurface soil, generally to a depth of approximately 4 feet bgs, and the

estimated volume of contaminated soil is 3,000 cy.

Because of the limited extent of soil with contaminant concentrations greater than I/C and construction
worker exposure criteria, no volume was calculated on this basis. Similarly, groundwater with
contaminant concentrations greater than PRGs have only been identified in one well at each site. No

plumes have been delineated, so the volume of contaminated groundwater has not been calculated.

031310/P 2-9 CTO F275, 510, C064



TABLE 2-1

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 5
| Requirement | Citation Status Synopsis Evaluation/Action To Be Taken 21
Federal
Cancer Slope To Be These are guidance values Used to compute the individual X
Factors (CSFs) Considered | used to evaluate the potential incremental cancer risk resulting from
carcinogenic hazard caused by | exposure to carcinogenic
exposure to contaminants. contaminants in site media. Risks
Slope factors are developed by | due to carcinogens as assessed with
EPA from health effects slope factors will be addressed
assessments. Carcinogenic through excavation and off-site
effects present the most up-to- | disposal and/or land use controls
date information on cancer risk | (LUCs).
potency. Potency factors are
developed by EPA from Health
Effects Assessments of
evaluation by the Carcinogenic
Assessment Group.
Reference Doses To Be Guidance used to compute Used to calculate potential non- X
(RfDs) Considered | human health hazard resulting | carcinogenic hazards caused by

from exposure to non-
carcinogens in site media.
RfDs are considered to be the
levels unlikely to cause
significant adverse health
effects associated with a
threshold mechanism of action
in human exposure for a
lifetime.

exposure to contaminants. Hazards
due to noncarcinogens with EPA
RfDs will be addressed through
excavation and off-site disposal
and/or land use controls (LUCSs).
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FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 5
Requirement | Citation | Status Synopsis Evaluation/Action To Be Taken 21

Federal (continued)
Guidelines for EPA/630/P- To Be Guidance for assessing cancer | Used to calculate potential X
Carcinogen Risk | 03/001F (March | Considered | risk. carcinogenic risks caused by
Assessment 2005) exposure to contaminants. Hazards

due to carcinogens assessed through

this guidance will be addressed

through excavation and off-site

disposal and/or land use controls

(LUCs).
Supplemental EPA/630/R- To Be Guidance of assessing cancer | Used to calculate potential X
Guidance for 03/003F (March | Considered | risks to children. carcinogenic risks to children caused

Assessing
Susceptibility
from Early-Life
Exposure to
Carcinogens

2005)

by exposure to contaminants.
Carcinogenic risks to children
assessed through this guidance will
be addressed through excavation
and off-site disposal and/or land use
controls (LUCs).




TABLE 2-1

FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 30F 5
Requirement | Citation | Status Synopsis Evaluation/Action To Be Taken 21
State
lllinois EPA 35 IAC 742.505 To Be This Part sets forth procedures | These values were considered during X
Tiered Approach | (a)(1) and (a)(2) - | Considered | for evaluating the risk to human | soil PRG development, but none
to Corrective (Tier 1 Soil health posed by environmental | were selected as PRGs. Naval
Action Objectives | Remediation conditions and developing Station Great Lakes is in Metropolitan
(TACO) - Tier 1 Objectives); remediation objectives that area where TACO background
Soil Remediation | 742.1012 - achieve acceptable risk levels, | values apply, which were used as
Objectives (Institutional and to provide for the adequate | PRGs if greater than risk-based
Controls, protection of human health and | PRGs.
Federally Owned the environment based on the
Property); risks to human health posed by
Section environmental conditions while

742.Table G and
Table H —
Background Soil
Concentrations

incorporating site related
information. A Tier 1 evaluation
compares the concentration of
contaminants detected at a site
to the corresponding tabulated
remediation objectives for
residential and
industrial/commercial
properties.
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FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 4 OF 5
Requirement Citation Status Synopsis Evaluation/Action To Be Taken 21
lllinois EPA 351AC 742 To Be This Part sets forth procedures | This methodology was used to X
Tiered Approach | Subpart | (Tier 3 | Considered | for evaluating the risk to human | develop soil PRGs, but none were
to Corrective Evaluation); health posed by environmental | selected as PRGs. Naval Station
Action Objectives | 742.1012 - conditions and developing Great Lakes is in Metropolitan area
(TACO) - Tier 3 (Institutional remediation objectives that where TACO background values
Evaluation Controls, achieve acceptable risk levels, | apply, which were used as PRGs if
Federally Owned and to provide for the adequate | greater than risk-based PRGs.
Property); protection of human health and
Section the environment based on the

742.Table G and
Table H —
Background Soil
Concentrations

risks to human health posed by
environmental conditions while
incorporating site related
information. Tier 3 sets forth a
flexible framework to develop
remediation objectives outside
of the requirements of Tiers 1
and 2, specifically target
cancer risk ranging between 1
in 1,000,000 and 1 in 10,000 at
the point of human exposure or
a target hazard quotient
greater than 1.
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FEDERAL AND STATE CHEMICAL-SPECIFIC ARARs and TBCs
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 5 OF 5
Requirement Citation Status Synopsis Evaluation/Action To Be Taken 21

lllinois EPA 35 1AC 620 Applicable These regulations prescribe These standards will be used as X
Groundwater Subpart B various aspects of groundwater | PRGs for groundwater. The
Quality (Groundwater quality, including method of alternative standards may be
Regulations Classification); classification of groundwater, implemented, if needed.

620.410 standards for quality of

(Groundwater groundwaters, and conditions

Quality for alternative standards.

Standards for
Class I: Potable
Resource
Groundwater);
620.450(a)
(Alternative
Groundwater
Quality
Standards -
Groundwater
Quality
Restoration
Standards)




TABLE 2-2

FEDERAL AND STATE LOCATION-SPECIFIC ARARs and TBCs
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

| Requirement Citation Status Synopsis Evaluation/Action to be Taken | 5 | 9 | 21 |
Federal

| There are no federal location-specific ARARS. | x | x | x |
State

| There are no State location-specific ARARS. [ x | x | x |




TABLE 2-3

FEDERAL AND STATE ACTION-SPECIFIC ARARs and TBCs
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 4
| Requirement Citation Status Synopsis Evaluation/Action To Be Taken 21
Federal
| There are no federal action-specific ARARS.
State
Identification 351AC 721 Applicable Identifies those solid wastes These regulations would apply when X
and Listing of Subparts C and that are subject to regulation as | determining whether or not a solid
Hazardous D hazardous wastes. waste, such as contaminated soil is
Waste hazardous, either by being listed or
exhibiting a hazardous characteristic.
Standards 35IAC 722.111 | Applicable Characterization of waste is If contaminated soil is determined to X
Applicable to and Subpart C required to determine if it is a be hazardous, these regulations would
Generators of hazardous waste. Subpart C apply.
Hazardous Establishes manifesting, pre-
Waste transport, and accumulation
requirements for hazardous
waste.
Fugitive 35IAC 212 Applicable No person shall cause or allow | Control of dust during excavation and X
Particulate Dust | Subpart K the emission of fugitive handling of soil would be implemented
particulate matter from any to prevent material from becoming
process, including any material | airborne.
handling or storage activity, that
is visible by an observer looking
generally toward the zenith at a
point beyond the property line
of the source.
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GREAT LAKES, ILLINOIS

PAGE 2 OF 4
| Requirement | Citation Status Synopsis Evaluation/Action To Be Taken 5 | 21 |
State (continued)
lllinois Urban None To be The standards and associated Soil excavation activities would need X X
Manual (2010) considered materials describe best to meet these requirements.
management practices for
controlling non-point source
pollution impacts that affect
ecosystems in existing
communities and developing
areas. The manual includes
BMPs for soil erosion and
sediment control; stormwater
management; and special area
protection.
Solid Waste 35I1AC Relevant and | Requires a compacted layer of | The uncontaminated surface soil,
Regulations 807.305(c) (Final | Appropriate not less than two feet of asphalt pavement of the roads, and
Cover) suitable material shall be foundations and buildings over the
placed of a solid waste landfill ravine fill meets this requirement.
at closure.
Solid Waste 35 IAC 807.502 Relevant and | Requires site closure in a Land use controls will be developed to
Regulations (Closure Appropriate manner that minimizes the provide for inspection of the cover.
Standards) need for further maintenance

and controls, minimizes, or
eliminates post-closure
releases.
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GREAT LAKES, ILLINOIS

PAGE 3 OF 4
Requirement Citation Status Synopsis Evaluation/Action To Be Taken 21
Standards for 35I1AC Relevant and | Requires that the owner or The site is currently owned by the
New Solid 811.110(g)(1) Appropriate operator shall record a notation | Navy, and there are no plans for
Waste Landfills | (Deed notation) on the deed to the landfill property conveyance. In the event
facility property. that the property is to be transferred, a

notation will be made on the deed to

indicate the presence of the ravine fill

at Site 9.
Underground 35 IAC 730.151; Applicable Sets forth technical criteria and | These regulations apply to installation X
Injection Control | 730.110(c) standards for the Underground | and abandonment of wells used for
Operating Injection Control (UIC) underground injection of oxidizing
Requirements Program. chemical. Wells for in-situ chemical

oxidation injection would be Class V

wells.
Uniform 765 lllinois Applicable Ensures that land use If the property is transferred to a non- X
Environmental Compiled restrictions, mandated federal owner, then LUCs will be

Covenants Act
(UECA)

Statutes (ILCS)
122

environmental monitoring
requirements, and a wide range
of common engineering
controls designed to control the
potential environmental risk of
residual contamination will be
recorded in the land records
and effectively enforced
indefinitely.

recorded in the deed through this act.
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SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 4 OF 4
Requirement Citation Status Synopsis Evaluation/Action To Be Taken 5 21

Special Waste 351AC 808.121 Applicable Defines “special waste" and Wastes generated during remediation X X
Classifications (Generator requires those who generate will be evaluated to determine if they

Obligations), waste shall determine whether | are special wastes or certified that the

35 |AC 808.110 the waste is a special waste. soil waste meets the exemptions.

(Definitions), Special wastes include all Wastes determined to be special

35 |AC 809103 hazardous wastes and wastes wastes will be transported and

(Definitionsj resulting from the treatment of disposed of according to the special

contaminated media.

waste regulations.




TABLE 2-4

PRELIMINARY REMEDIATION GOALS - SOIL - SITES
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Risk Based PRGs Surface Soil Subsurface Soil
TACO TACO
@ i i i i
coc Background RESIde.mI?zI) Re5|de.nt|gl) Target Cancer Risk Level Non-Carcinogenic Risk A PRG Selection A PRG Selection
Inhalation Ingestion Maximum verage Maximum verage
Positive Positive
1E-06 1E-05 1E-04 HI =1 Target Organ PRG Basis ILCR HI PRG Basis ILCR HI
Residential Exposure
Metals (mg/kg)
ARSENIC 13 750 C 13 0.39 3.9 39 22 Skin 12 5.64 13 TACO Ingestion 3E-05 0.6 16 7.18 13 TACO Ingestion 3E-05 0.6
IRON 15,900 NC NC NA NA NA 55,000 | Gastrointestinal system [ 66,000 20,379 55,000 HI=1 NA 1 - - - - - -
MANGANESE 636 69,000 | N 1,600 | N NA NA NA 1,830 Central Nervous System 940 441 1,600 TACO Ingestion NA 0.9 1,800 743 1,600 TACO Ingestion NA 1
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE 1,800 NC 900 [C[ 150 1,500 15,000 NA NA 6,100 1,080 1,800 Background 1E-05 NA 22,000 661 1,500 ILCR=1E-5 1E-05 NA
BENZO(A)PYRENE 2,100 NC 90 C 15 150 1,500 NA NA 12,000 1,655 2,100 Background 1E-04 NA 18,000 618 150 ILCR=1E-5 1E-05 NA
BENZO(B)FLUORANTHENE 2,100 NC 900 |C| 150 1,500 15,000 NA NA 14,000 2,198 2,100 Background 1E-05 NA 22,000 813 1,500 ILCR=1E-5 1E-05 NA
BENZO(K)FLUORANTHENE 1,700 NC 9,000 |C| 1500 15,000 [ 150,000 NA NA 5,800 874 9,000 TACO Ingestion 6E-06 NA 11,000 363 15,000 ILCR=1E-5 1E-05 NA
DIBENZO(A,H) ANTHRACENE 420 NC 90 C 15 150 1,500 NA NA 2,300 393 420 Background 3E-05 NA 3,700 J 131 150 ILCR=1E-5 1E-05 NA
INDENO(1,2,3-CD)PYRENE 1,600 NC 900 C 150 1,500 15,000 NA NA 9,700 1,323 1,600 Background 1E-05 NA 12,000 418 1,500 ILCR=1E-5 1E-05 NA

Notes:

1 - PAH background values are not applicable to subsurface soil.
2 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industria/Commercial (Ingestion or Inhalation)(Online, 2013).
3 - Soil Remediation Objectives for Residential/Industrial/Commercial properties, Non-TACO Chemicals (2013).

C = Carcinogen.
COC = Chemical of Concern.
HI = Hazard Index.

ILCR = Incremental Lifetime Cancer Risk.

J = Estimated Value.
N = Non-carcinogen.

NA = Not Available/Not Applicable.

NC = No Criteria.




TABLE 2-5

PRELIMINARY REMEDIATION GOALS - SOIL - SITE 9
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Risk Based PRGs

Subsurface Soil

TACO TACO
CcoC M | Residential | Residential ) ) o ,
Background @ @) Target Cancer Risk Level Non-Carcinogenic Risk PRG Selection
Inhalation Ingestion . Average
Maximum o
Positive
1E-06 1E-05 1E-04 HI =1 Target Organ PRG Basis ILCR HI
Residential Exposure

Metals (mg/kqg)
ARSENIC 13 750 C 13 0.39 3.9 39 22 Skin 115 J 15.3 13 TACO Ingestion 3E-05 | 0.590909
LEAD 36 NA 400 NAY NA® NA® NA® NAY 15,000 595 400 TACO Ingestion NA NA
MANGANESE 636 69,000 |N] 1,600 |N NA NA NA 1,830 Central Nervous System 1,000 | J 620 1,600 TACO Ingestion NA 1
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE 1,800 NC 900 C 150 1,500 15,000 NA NA 490 119 1,500 ILCR=1E-5 1E-05 NA
BENZO(A)PYRENE 2,100 NC 90 C 15 150 1,500 NA NA 540 173 150 ILCR=1E-5 1E-05 NA
BENZO(B)FLUORANTHENE 2,100 NC 900 C 150 1,500 15,000 NA NA 1,100 261 1,500 ILCR=1E-5 1E-05 NA
DIBENZO(A,HI ANTHRACENE 420 NC 90 C 15 150 1,500 NA NA 240 39.1 150 ILCR=1E-5 1E-05 NA
INDENO(1,2,3-CD)PYRENE 1,600 NC 900 C 150 1,500 15,000 NA NA 660 149 1,500 ILCR=1E-5 1E-05 NA

Notes:

1 - PAH background values are not applicable to subsurface soil.
2 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industrial/lCommercial (Ingestion or Inhalation)(Online, 2013).
3 - Soil Remediation Objectives for Residential/Industrial/lCommercial properties, Non-TACO Chemicals (2013).

4 - Lead risk is calculated using a blood lead model. The PRGs for lead based on this model are 418 mg/kg for residential users, 1,962 mg/kg for industrial workers, and 1,881 mg/kg for construction workers.

C = Carcinogen.
COC = Chemical of Concern.
HI = Hazard Index.

ILCR = Incremental Lifetime Cancer Risk.

J = Estimated Value.

N = Non-carcinogen.

NA = Not Available/Not Applicable.
NC = No Criteria.




TABLE 2-6

PRELIMINARY REMEDIATION GOALS - SOIL - SITE 21
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

HHRA Based PRGs Surface Soil Subsurface Soil
TACO TACO
1 . ) . )
coc Background( ) ReS|d§nt|?2I) ReS|d<=Tnt|(a3! Target Cancer Risk Level Non-Carcinogenic Risk A PRG Selection A PRG Selection
Inhalation Ingestion Maximum verage Maximum verage
Positive Positive
1E-06 1E-05 1E-04 HI =1 Target Organ PRG Basis ILCR HI PRG Basis ILCR HI
Residential Exposure
Metals (mg/kg)
ARSENIC 13 750 C 13 0.39 3.9 39 22 Skin 48.4 J 12 13 TACO Ingestion 3E-05 0.6 85 12.1 13 TACO Ingestion 3E-05 0.6
COBALT 8.9 NC 4700 N NA NA NA 24 Thyroid - - - - - - - 23.8 8.9 24 HI=1 NA 1
IRON 15,900 NC NC NA NA NA 55,000 Gastrointestinal system 69,500 | J| 26,762 55,000 HI=1 NA 1 65,800 26,966 55,000 HI=1 NA 1
LEAD 36 NA 400 NAY NAY NAY NAY NAY 428 101 400 TACO Ingestion NA NA - - - - -
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE 1,800 NC 900 C 150 1500 15,000 NA NA 22,000 | J 1,894 1,800 Background 1E-05 NA 32,000 2,140 1,500 ILCR=1E-5 1E-05 NA
BENZO(A)PYRENE 2,100 NC 90 C 15 150 1,500 NA NA 38,000 | J 3,334 2,100 Background 1E-04 NA 27,000 2,702 150 ILCR=1E-5 1E-05 NA
BENZO(B)FLUORANTHENE 2,100 NC 900 C 150 1500 15,000 NA NA 59,000 | J 4,383 2,100 Background 1E-05 NA 41,000 3,090 1,500 ILCR=1E-5 1E-05 NA
BENZO(K)FLUORANTHENE 1,700 NC 9,000 [C| 1,500 15,000 150,000 NA NA 21,000 | J 1,736 9,000 TACO Ingestion 6E-06 NA 14,000 1,136 15,000 ILCR=1E-5 1E-05 NA
CHRYSENE 2,700 NC 88,000 | C| 15,000 [ 150,000 [ 1,500,000 NA NA 31,000 | J| 2,491 88,000 TACO Ingestion 6E-06 NA 34,000 2,091 150,000 ILCR=1E-5 1E-05 NA
DIBENZO(A,H) ANTHRACENE 420 NC 90 C 15 150 1,500 NA NA 1,100 326 420 Background 3E-05 NA 3,300 441 150 ILCR=1E-5 1E-05 NA
INDENO(1,2,3-CD)PYRENE 1,600 NC 900 C 150 1,500 15,000 NA NA 36,000 | J 3,039 1,600 Background 1E-05 NA 16,000 1,707 1,500 ILCR=1E-5 1E-05 NA

Notes:

1 - PAH background values are not applicable to subsurface soil.
2 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industrial/lCommercial (Ingestion or Inhalation)(Online, 2013).
3 - Soil Remediation Objectives for Residential/Industrial/Commercial properties, Non-TACO Chemicals (2013).
4 - Lead risk is calculated using a blood lead model. The PRGs for lead based on this model are 418 mg/kg for residential users, 1,962 mg/kg for industrial workers, and 1,881 mg/kg for construction workers.

C = Carcinogen.
COC = Chemical of Concern.
HI = Hazard Index.

ILCR = Incremental Lifetime Cancer Risk.

J = Estimated Value.

N = Non-carcinogen.

NA = Not Available/Not Applicable.
NC = No Criteria.




TABLE 2-7

TACO CRITERIA FOR INDUSTRIAL/COMMERCIAL AND CONSTRUCTION WORKER EXPOSURE - SOIL - SITES 5, 9, AND 21

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

TACQ TACQ TACO. TACO. Site Applicability
@ | Industrial/ | Industrial/ |Construction|Construction
coc Background Commercial | Commercial Worker Worker Site 5 Site 9 Site 21

Inhalation® Ingestion(z) Inhalation® Ingestion(z) Applies? Max Applies? Max Applies? Max
Metals (mg/kg)
ARSENIC 13 1,200 NC 25,000 61 X 16 X 115 X 85
COBALT 8.9 NC 120,000 NC 12,000 X 24
LEAD 36 NC 800 NC 700 X 15,000 X 428
MANGANESE 636 91,000 41,000 8,700 4,100 X 1,800 X 1,090
IRON 15,900 NC NC NC NC X 66,000 X 69,500
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE 1,800 NC 8,000 NC 170,000 X 22,000 X 490 X 32,000
BENZO(A)PYRENE 2,100 NC 800 NC 17,000 X 18,000 X 540 X 38,000
BENZO(B)FLUORANTHENE 2,100 NC 8,000 NC 170,000 X 22,000 X 1,100 X 59,000
BENZO(K)FLUORANTHENE 1,700 NC 78,000 NC 1,700,000 X 11,000 X 410 X 21,000
CHRYSENE 2,700 NC 780,000 NC 17,000,000 X 20,000 X 500 X 34,000
DIBENZO(A,HIANTHRACENE 420 NC 800 NC 17,000 X 3,700 X 240 X 3,300
INDENO(1,2,3-CD)PYRENE 1,600 NC 8,000 NC 170,000 X 12,000 X 660 X 36,000

Notes:

1 - PAH background values are not applicable to subsurface soil.
2 - Section 742 Appendix B, Table B Tier 1 Soil Remediation Objectives for Industrial/Commercial Properties (Online, 2013).

X - Criterion for this contaminant needs to be considered in development of alternatives.

Max - Maximum concentration in soil (surface and subsurface soil)

COC = Chemical of Concern.
NC = No Criteria.




PRELIMINARY REMEDIATION GOALS - GROUNDWATER - SITES 5, 9, AND 21
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

TABLE 2-8

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

. lllinois EPA L
lllinois EPA Industrial/ |lllinois EPA lllinois
Federal | lllinois EPA | lllinois EPA | Residential Commercial | Class 1 aw EPA Class Maximum Selected
CcocC MCL, Class | Class Il Indoor Indoor Standard I GW all ' PRG, Rationale Site
ug/L TACO, ug/L [ TACO, ug/L| Inhalation . " | Standard, 9 ug/L
TACO, ugiL Inhalation ug/L ugiL
' TACO, ug/L
CARBON TETRACHLORIDE 5 5 25 20* 76* 5 25 100 5* llinois EPA Class | GW Standard 5
BARIUM 2,000 2,000 2,000 NA NA 2,000 2,000 8,100 2,000 lllinois EPA Class | GW Standard 5
ARSENIC 10 50 200 NA NA 10 200 13.4 10 lllinois EPA Class | GW Standard 9
LEAD 15 7.5 100 NA NA 7.5 100 14.9 7.5 lllinois EPA Class | GW Standard 9
PENTACHLOROPHENOL 1 1 5 NA NA 1 5 7.8 1 Illinois EPA Class | GW Standard 21

* - Alternatives with long durations may also need components to address Indoor Inhalation TACO values.

GW - Groundwater.

IEPA - lllinois Environmental Protection Agency.
MCL - Maximum Contaminant Level.

NA - Not applicable.

PRG - Preliminary Remediation Goal.
TACO - Tiered Approach to Corrective Action Objectives.
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3.0 SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS

This section identifies, screens, and evaluates the potential remediation technologies and process options
that may be applicable to remedial alternatives for Sites 5, 9, and 21 at NSGL. The primary objective of
this phase of the FFS is to develop an appropriate range of remedial technologies and process options

that will be used for developing remedial alternatives.

3.1 PRELIMINARY SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS
OPTIONS FOR SOIL

The preliminary screening of remediation technologies and process options is based on overall
applicability to the media of concern, COCs, and specific conditions present at the three sites. Table 3-1

summarizes the preliminary screening of remediation technologies and process options for the GRAs.

TABLE 3-1
REMEDIATION TECHNOLOGIES - SOIL

GRA Remediation Technology Process Option
No Action None Not applicable
Limited Action Institutional Controls LUCs
Containment Barrier Pavement or Soil
Removal Excavation/Disposal Off-base landfill disposal
3.2 DETAILED SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS
FOR SOIL
321 No Action

No Action would consist of “walking away” from the site without implementing any remedial action or
performing any monitoring and/or maintenance. As required under CERCLA regulations, the No Action
alternative is carried through the FFS to provide a baseline for comparison to other alternatives and their
effectiveness in mitigating risks posed by site COCs. The following evaluation also accounts for

groundwater.

3.2.1.1 Effectiveness

The No Action alternative would not be effective in reducing risks or meeting the RAOs and PRGs

because no exposure control or treatment would be performed. Because no monitoring or maintenance
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would be performed, the No Action alternative would not be effective in evaluating the potential reduction
of COC concentrations. The existing groundwater use restrictions under Base Instruction 11130.1 would

remain in place; however, these restrictions could be lifted.

3.2.1.2 Implementability

There would be no implementability concerns because no actions would be implemented.

3.2.1.3 Cost

There would be no costs associated with the No Action alternative.

3.2.14 Conclusion

Although it would not be effective, the No Action alternative will be retained for comparison to other

options.

3.2.2 Land Use Controls

The lllinois EPA and the Navy have signed a LUC Memorandum of Agreement (MOA) that provides a
process for the long-term maintenance of LUCs, and allows the LUCs to be implemented if the property is
transferred from the Navy. Based on other LUCs implemented at NSGL and site conditions, the LUCs
would include property use restrictions. While the contaminants in soil at the sites are at concentrations
that are acceptable for I/C use, the concentrations do not meet lllinois’ more restrictive standards for

residential properties. Therefore, the area in question may be restricted to I/C (nonsensitive) use.

LUCs to protect construction workers would include notification of the presence of contaminants in the
soil, requirements to provide appropriate personal protective equipment (PPE) and methods to reduce

and minimize exposure, and requirements for proposer management of excavated soil.

3.2.2.1 Effectiveness

LUCs alone would not effectively reduce concentrations of COCs. However, LUCs would be an effective

tool to prevent future exposure to the COCs.
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3.2.2.2 Implementability

LUCs have been implemented throughout NSGL and could be readily implemented at this site.

3.2.2.3 Cost

Costs to implement and maintain the LUCs would be low.

3.2.2.4 Conclusion

LUCs are retained for the development of remedial alternatives for soil.

3.2.3 Containment

The technology considered under this GRA is covers or barriers. Barriers would consist of installing
pavement or maintaining the existing pavement, or placing approximately 2 feet of clean soil over

contamination to prevent direct exposure.

3.2.3.1 Effectiveness

Barriers would not of itself remove the soil COCs or reduce their toxicity. Nonetheless, using barriers is a
well-established and proven technology that would be effective in preventing direct exposure to
contaminated soil. Long-term maintenance of the barrier through a LUC would ensure the continued
effectiveness of the barrier. Because the effectiveness of a barrier depends on the strict maintenance of
its integrity, this technology is typically incompatible with residential development that would make such
maintenance very difficult. Barriers can sometimes be difficult to maintain in I/C scenarios, although

barriers are typically under single ownership and easier to control.

3.2.3.2 Implementability

Installation of and maintenance of the existing pavement at Sites 5 and 21 and soil at Site 9 would be
relatively easy to implement. Materials and services required to implement this technology are readily
available. The maintenance of a barrier may also restrict future use of the site. Risk of worker exposure
to contaminated soil during barrier repair and maintenance would be adequately mitigated by the wearing
of appropriate PPE and by compliance with Occupational Safety and Health Act (OSHA) regulations and

site-specific health and safety procedures. Adverse impact on the surrounding community and the
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environment as a result of the installation of a barrier could also be adequately mitigated by the

implementation of engineering controls such as dust suppression and air quality monitoring.

3.2.3.3 Cost

The capital and O&M costs for barriers would be low to moderate.

3.2.34 Conclusion

Barriers are retained for the development of soil remedial alternatives for industrial use of the site.

Barriers would be used to prevent exposure.

3.2.4 Removal

The only technology considered for removal is mechanical excavation. Mechanical excavation of the
impacted soil would be performed using excavators. After excavation is completed, the location would be
filled and graded with clean fill material. Excavated materials would be transported offsite for disposal in

a non-hazardous waste landfill.

3.24.1 Effectiveness

Mechanical excavation would not reduce concentrations of COCs in the impacted soil, but would be an
effective means for addressing soil with COC concentrations greater than PRGs at each site in order to

open the property to unrestricted use.

3.2.4.2 Implementability

Mechanical excavation of soil would be implementable, and the necessary resources, equipment, and
materials would be readily available. However, if buildings and utilities must remain intact, then
implementability will be more difficult due to shoring of buildings and re-routing of utilities. It is anticipated
that, based on results from the RI of each site, excavated material could be disposed in a non-hazardous

waste landfill.

3.24.3 Cost

The cost of mechanical excavation would be moderate.
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3.24.4 Conclusion
Mechanical excavation is retained for the development of remedial alternatives.
3.3 PRELIMINARY SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS

OPTIONS FOR GROUNDWATER

The preliminary screening of remediation technologies and process options is based on overall
applicability to the media of concern, COCs, and specific conditions present at the three sites. Table 3-2

summarizes the preliminary screening of remediation technologies and process options for the GRAs.

TABLE 3-2
REMEDIATION TECHNOLOGIES - GROUNDWATER
GRA Remediation Technology Process Option

No Action None Not applicable
Limited Action Institutional Controls LUCs

Monitoring Sampling and Analysis
Removal Extraction (and Treatment) Extraction Wells
In-Situ Treatment Biological Anaerobic/Aerobic

Chemical Chemical Oxidation

3.4 DETAILED SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS

FOR GROUNDWATER

34.1 Limited Action

The technologies considered under this GRA are LUCs and monitoring.

34.1.1 LUCs

The lllinois EPA and the Navy have signed a LUC MOA that provides a process for the long-term
maintenance of LUCs, and allows the LUCs to be implemented if the property is transferred from the
Navy. Based on other LUCs implemented at NSGL and site conditions, the LUCs would include property

use restrictions.
Because there are elevated concentrations of contaminants in groundwater at each site, the existing

groundwater use restrictions (per Base Instruction 11130.1) would be incorporated into the LUCs for each

site to address groundwater beneath Sites 5, 9, and 21.
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Effectiveness

LUCs alone would not effectively reduce concentrations of COCs. However, LUCs would be an effective
tool to prevent future exposure to the COCs. For groundwater, a LUC would be more effective than the
existing restrictions because a LUC would be a permanent control through a LUC Implementation Plan

(LUCIP), and would be included as part of a deed restriction if the property were to be transferred.

Implementability

LUCs have been implemented throughout NSGL and could be readily implemented at this site.

Cost

Costs to implement and maintain the LUCs would be low.

Conclusion

LUCs are retained for the development of remedial alternatives for groundwater.

3.4.1.2 Monitoring

Sampling and analysis of groundwater would be used to evaluate changes in concentrations.

Effectiveness

Monitoring would not of itself reduce the toxicity, mobility, or volume of COCs in groundwater, but it would
allow the evaluation of the reductions in their concentrations through natural attenuation or active

remediation.

Implementability

A groundwater monitoring program could be readily implemented and is routinely performed at other
sites. Monitoring well installation and operation and maintenance would need to comply with applicable

federal and State regulations.
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Cost

Capital and O&M costs of monitoring would be low.

Conclusion

Monitoring is retained in combination with other process options.

3.4.2 Removal

The only technology and process option considered under this GRA is groundwater extraction with wells.

35.21 Extraction Wells

Wells would be drilled into the aquifer and screened below the water table to access the groundwater.
Pumping would be used to extract the water as it collects in the wells and bring it to the surface. The
process of extraction would create a hydraulic gradient that would induce further flow of groundwater into
the well. Extraction wells placed within the contaminated plume could be used to clean the aquifer by
removing the contaminated groundwater and flushing the saturated zone. The flushing action would
occur when water from upgradient (clean) areas replaces the extracted contaminated groundwater and
causes more contaminants to desorb from saturated zone soil. Thus, theoretically, the saturated zone
soil would progressively lose contaminants until the concentrations in groundwater are at acceptable
levels. The selection of the appropriate well system depends on the depth of contamination and the

hydrologic and geologic characteristics of the aquifer.

Extraction pumps are typically submersible, electrically operated, centrifugal pumps or pneumatically
operated ejector pumps. For shallow groundwater extraction (depths up to 10 feet), surface pumps may
be used. Centrifugal pumps are not practical for use at low extraction rates less than 1 gpm, and, in such

cases, pneumatic ejector pumps are preferred.

Effectiveness

Extraction wells are not likely to be effective at any of the sites. The results of the subsurface
investigations show that the shallow aquifer in the vicinity of the contaminated groundwater consists of
clay and sand clay mixtures. The groundwater yield is low, so extraction of groundwater is not likely to be

very effective.
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Implementability

Extraction wells are relatively easily installed, and pumps are widely available for a variety of flow rates
and aquifer conditions. Implementation of this technology would require long-term operation and
maintenance (O&M). Well screens would require regular inspection and well flushing to remove fine-
grained material that may clog the wells. Pumps would also require regular preventive maintenance.
Installation of extraction wells would need to comply with state and location regulations. Extracted
groundwater would require treatment prior to disposal/discharge. Placement of wells and piping may

interfere with current site operations.

Cost

The capital and O&M costs of extraction wells are low although the costs of the treatment plant are high.

Conclusion

Extraction wells are eliminated for the development of groundwater remedial alternatives.

343 In-Situ Treatment

The technologies considered under this GRA are enhanced bioremediation and chemical oxidation.

3.4.3.1 In-Situ Enhanced Bioremediation

In-situ enhanced bioremediation involves the use of microorganisms, primarily bacteria, actinomycetes,
and fungi, to breakdown hazardous organic compounds into nontoxic or less toxic forms. In-situ
enhanced bioremediation consists of using an electron-donor compound to cause reductive
dehalogenation and/or an oxygen-releasing compound to enhance the growth of indigenous
microorganisms and natural biodegradation processes. The bioremediation chemicals would be injected

throughout the contaminated groundwater.

For Sites 5 and 21, in-situ bioremediation would consist of an electron-donor compound such as a sodium
lactate or emulsified vegetable oil substrate, such as emulsified oil substrate to enhance the anaerobic
dechlorination of the chlorinated contaminants. Carbon tetrachloride and PCP can be transformed to
chloride, carbon dioxide, and water though anaerobic biological process. The electron donor compound
would be injected into the contaminated zones using multiple direct push technology (DPT) injection

points and/or permanent wells.
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Bioremediation processes are not applicable to inorganics such as arsenic at Site 9.

Effectiveness

Bioremediation is a fairly well-proven technology for the complete dehalogenation of non-degraded
chlorinated solvents from groundwater. However, although increasingly documented, the effectiveness of

this technology still typically needs to be demonstrated through site-specific treatability testing.

Implementability

In-situ enhanced bioremediation could be implemented at Sites 5 and 21. Many qualified contractors
would be available for the implementation of this technology. However, because of the high clay content
and heterogeneity of the aquifer, distribution of the electron donor compound will be difficult. A
combination of DPT injection and permanent wells would be used. Placement of injection points may

interfere with current site operations.

Cost

Capital and O&M costs for in-situ enhanced bioremediation would be moderate to high.

Conclusion

In-situ enhanced bioremediation is eliminated for the development of groundwater remedial alternatives,

primarily because it cannot be applied at Site 9.

3.4.3.2 In-Situ Chemical Oxidation

In-situ chemical oxidation (ISCO) involves the injection of chemical agents into the contaminant plume.
These chemical agents promote the generation of highly reactive hydroxyl radicals that react with COCs
such as chlorinated VOCs and result in the oxidative cleavage of the carbon-to-carbon bond, yielding

water, carbon dioxide, oxygen, and dilute hydrochloric acid as by-products.

The chemical agents used for this purpose have included powerful oxidants such as iron-catalyzed
hydrogen peroxide (known as Fenton's Reagent), sodium persulfate, or potassium permanganate. More
recently, milder oxidants such as catalytically complexed sodium percarbonate (marketed as RegenOx™)

have also been successfully used.
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Similar to in-situ bioremediation additives, in-situ chemical oxidation reagents are generally injected into

the contaminant plumes using multiple DPT injection points and/or injection wells.

Oxidation of inorganics such as iron, manganese, and arsenic to promote precipitation can be
accomplished using chemical oxidizers described above and with less aggressive sources of oxygen,
such as oxygen-releasing chemicals, compressed air, and compressed oxygen. Oxidation of iron and
manganese will also promote the formation of compounds and complexes that bind arsenic. Oxygen
Release Compound™ (ORC™) by Regenesis is a magnesium peroxide that is injected into the
groundwater and then slowly releases oxygen. Oxygen can also be introduced to the groundwater with
compressed air through sparging wells that allow the air to bubble through the groundwater. Compressed
oxygen can be introduced to the groundwater through specialized sparging devices. The high pressure

increases the solubility of the oxygen to promote faster oxidation.

Effectiveness

In-situ chemical oxidation with strong oxidants such as Fenton's Reagent and persulfate is a well-
established technology that could be effective for the destruction of carbon tetrachloride at Site 5.
Fenton’s reagent, permanganate, and persulfate are effective for the treatment of PCP at Site 21. Low
dosages of hydrogen peroxide at an elevated pH may be effective at reducing the concentrations of

arsenic at Site 9. Treatability studies, either at bench-scale or pilot-scale may be required.

In-situ chemical oxidation with either strong or mild oxidants may not be cost effective for the removal of
the COCs to the very low concentrations that are typically required to meet groundwater PRGs and to
restore aquifer quality. This generally requires dosages of oxidants much in excess of stoichiometry

and/or multiple applications.

The effectiveness of in-situ chemical oxidation can also be impacted by high clay content and
heterogeneous subsurface conditions such as are known to be present at the sites. These conditions
could result in uneven distribution of the injected chemical agents and incomplete contact of these agents

with the groundwater COCs.

Implementability

In-situ chemical oxidation could be implemented at all three sites. However, the number of qualified

contractors specializing in the application of this technology is relatively limited. However, because of the
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high clay content and heterogeneity of the aquifer, distribution of the oxidant will be difficult. A
combination of DPT injection and permanent wells would be used, although placement of injection points
may interfere with current site operations. The results of the treatability studies would need to be

evaluated to refine the implementation of this technology.

Cost

Capital and O&M costs for in-situ chemical oxidation would be moderate to high.

Conclusion

In-situ chemical oxidation is retained in combination with other technologies and process options for the
development of remedial alternatives. For the purposes of the FFS, oxidation of arsenic and other

inorganic compounds using an oxidizer rather than an oxygen source will be retained.
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4.0 ASSEMBLY OF REMEDIAL ALTERNATIVES

4.1 INTRODUCTION

In this section, the remedial technologies retained from the components selected in Section 3.0 are
assembled into remediation alternatives for Sites 5, 9, and 21. Detailed and comparative evaluations of
these remedial alternatives with respect to the criteria of the NCP of 40 Code of Federal Regulations
(CFR) Part 300, as revised in 1990, are presented in Sections 5.0, 6.0, and 7.0 for Sites 5, 9, and 21,
respectively. The criteria required by the NCP and the relative importance of these criteria are described

in the following subsections.

411 Evaluation Criteria

In accordance with the NCP (40 CFR 300.430), the following nine criteria are used for the evaluation of

remedial alternatives:

e Overall Protection of Human Health and the Environment.

e Compliance with ARARSs.

e Long-Term Effectiveness and Permanence.

e Reduction of Toxicity, Mobility, or Volume through Treatment.
e Short-Term Effectiveness.

e Implementability.

e Cost.

e State Acceptance.

e Community Acceptance.

4.1.2 Relative Importance of Criteria

Among the nine criteria, the threshold criteria are considered to be:

e Overall Protection of Human Health and the Environment

e Compliance with ARARs (excluding those that may be waived)

The threshold criteria must be satisfied for an alternative to be eligible for selection.
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Among the remaining criteria, the following five criteria are considered to be the primary balancing

criteria:

e Long-Term Effectiveness and Permanence.

e Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment.
e Short-Term Effectiveness.

e Implementability.

e Cost.

The balancing criteria are used to weigh the relative merits of alternatives.

The remaining two (state and community acceptance) are considered to be modifying criteria that must
be considered during remedy selection. Both state acceptance and community acceptance are

addressed in the ROD once comments on the RI/FFS report and Proposed Plan have been received.

4.1.3 Selection of Remedy

The selection of a remedy is a two-step process. The first step consists of identification of a preferred
alternative, and presentation of the alternative in a Proposed Plan to the community for review and

comment.

The second step consists of the Navy’s review of the public comments and a determination of whether or
not the preferred alternative continues to be the most appropriate remedial action for the site, in

consultation with lllinois EPA.

4.2 ASSEMBLY OF REMEDIAL ALTERNATIVES

This section develops the remedial alternatives for Sites 5, 9, and 21. Additional site-specific information
and assumptions are provided in Sections 5.0 through 7.0 to further explain the alternative development

process for each site.

Based on the technology screening presented in Section 3.0, the following remedial alternatives were

developed for Sites 5, 9, and 21:
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42.1 Site 5

e Alternative 5-1: No Action.

e Alternative 5-2: LUCs and Batrrier.

e Alternative 5-2A: LUCs, Barrier, and ISCO.

e Alternative 5-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs.

e Alternative 5-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and
ISCO.

Alternative 5-1 was developed and analyzed to serve as a baseline for other alternatives, as required by
CERCLA and the NCP. Alternative 5-2 was developed and analyzed to evaluate a passive approach to
the site, and Alternative 5-2A was developed and analyzed with a passive approach to soil, but with an
active treatment approach to groundwater. Alternative 5-3 was formulated and analyzed to evaluate a
complete soil removal remedy and passive approach to groundwater, and Alternative 5-3A was
developed along the lines of Alternative 5-3, but with an active treatment approach to groundwater. Note
that the LUCs component for Alternative 5-2 includes soil and groundwater, and the LUCs component for
Alternative 5-3 includes groundwater only. A description and detailed analysis of these alternatives are

presented in Section 5.0.

4.2.2 Site 9

e Alternative 9-1: No Action.

e Alternative 9-2: LUCs and Barrier.

e Alternative 9-2A: LUCs, Barrier, and ISCO.

e Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs.

e Alternative 9-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and
ISCO.

Alternative 9-1 was developed and analyzed to serve as a baseline for other alternatives, as required by
CERCLA and the NCP. Alternative 9-2 was developed and analyzed to evaluate a passive approach to
the site, and Alternative 9-2A was developed and analyzed with a passive approach to soil, but with an
active treatment approach to groundwater. Alternative 9-3 was formulated and analyzed to evaluate a
complete soil removal remedy and passive approach to groundwater, and Alternative 9-3A was
developed along the lines of Alternative 9-3, but with an active treatment approach to groundwater. Note

that the LUCs component for Alternative 9-2 includes soil and groundwater, and the LUCs component for
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Alternative 9-3 includes groundwater only. A description and detailed analysis of these alternatives are
presented in Section 6.0.

4.2.3 Site 21

e Alternative 21-1: No Action.

e Alternative 21-2: LUCs and Batrrier.

e Alternative 21-2A: LUCs, Barrier, and ISCO.

e Alternative 21-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and Groundwater LUCs.

e Alternative 21-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, Groundwater LUCs, and
ISCO.

Alternative 21-1 was developed and analyzed to serve as a baseline for other alternatives, as required by
CERCLA and the NCP. Alternative 21-2 was developed and analyzed to evaluate a passive approach to
the site, and Alternative 21-2A was developed and analyzed with a passive approach to soil, but with an
active treatment approach to groundwater. Alternative 21-3 was formulated and analyzed to evaluate a
complete soil removal remedy and passive approach to groundwater, and Alternative 21-3A was
developed along the lines of Alternative 21-3, but with an active treatment approach to groundwater.
Note that the LUCs component for Alternative 21-2 includes soil and groundwater, and the LUCs
component for Alternative 21-3 includes groundwater only. A description and detailed analysis of these

alternatives are presented in Section 7.0.
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5.0 DETAILED AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
FOR SITE 5

5.1 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

5.1.1 Alternative 5-1: No Action

5.1.11 Description

This alternative is a "walk-away" alternative required under CERCLA to establish a basis for comparison
with other alternatives. Under this alternative, the property would be released for unrestricted use.
Existing groundwater use restrictions would remain in place. In addition, there would be no Five-Year
Review required to assess contamination at the site over time. This alternative could only be chosen if it

is determined that taking no action would be protective of human health and the environment.

5.1.1.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 5-1 would not provide protection of human health and the environment. The potential for
exposure of human receptors to contaminated soil via ingestion and dermal contact would remain
unchanged. The existing groundwater use restrictions would be protective of human health; however,

these restrictions could be lifted.

Compliance with ARARs and TBCs

Alternative 5-1 would not comply with chemical-specific ARARs and TBCs for soil because no action
would be taken to reduce COC concentrations. The existing groundwater use restrictions comply with
chemical-specific ARARs and TBCs for groundwater; however, these restrictions could be lifted. No
location-specific or action-specific ARARs are associated with this alternative. Chemical-specific ARARs
and TBCs for Alternative 5-1 are listed in Table 2-1.

Long-Term Effectiveness and Permanence

Alternative 5-1 would have no long-term effectiveness or permanence because nothing would be done to
reduce concentrations of soil COCs or to reduce human exposure to site contaminants. The existing

groundwater use restrictions would not provide long-term effectiveness or permanence because they are
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not permanent and could be revoked. Unlike deed restrictions or similar covenants, the groundwater use

restrictions do not run with the land.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 5-1 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

soil or groundwater treatment would occur.

Short-Term Effectiveness

Because no action would occur, implementation of Alternative 5-1 would not pose risks to on-site

remediation workers or result in short-term adverse impact to the local community or the environment.

Alternative 5-1 would not achieve the RAOs or the PRGs, and would also have no life cycle sustainability

impacts.

Implementability

Because no action would occur, Alternative 5-1 would be readily implementable. The technical feasibility
criteria, including constructability, operability, and reliability, are not applicable. The remedy would be

implementable if ultimately selected in the Record of Decision.

Cost

There would be no costs associated with Alternative 5-1.

5.1.2 Alternative 5-2: LUCs and Barrier

5.1.2.1 Description

Alternative 5-2 would consist of two major components: (1) LUCs and (2) barrier.

The existing pavement would be used as a barrier to prevent exposure by I/C workers to soil
contaminants exceeding I/C TACO criteria. Most of the site is covered by a combination of asphalt
pavement (approximately 3 inches thick), concrete (approximately 6 inches thick), and building foundation
(assumed to be at least 6 to 12 inches thick). The extent of coverage of the site is approximately

55 percent asphalt, 20 percent concrete, and 20 percent building foundation. Approximately 5 percent of
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the site, near the edges, is unpaved. The pavement would be inspected and repaired as needed to

maintain protection. Figure 5-1 shows the extent of the barrier.

A LUC Remedial Design (RD) would be prepared in accordance with the Navy’'s LUC Principles (DoD,
2003) to establish methods to prevent exposure to COCs, and to restrict the disturbance of contaminated
soil. LUCs would be implemented in accordance with the LUCMOA. Specifically, LUCs would be
implemented to prevent residential land use, restrict unauthorized construction, require notification of the
presence of contaminants to construction workers, require review of construction activities and intrusive
work in the area to protect workers through PPE and alternative methods to reduce exposure, require
proper management of excavated material, provide for long-term inspection of LUCs, and provide
requirements for dealing with changes in land use or site features. LUCs would also require routine
inspection of the pavement and repairs to the pavement to prevent exposure to contaminated soil. The
areas to which the LUCs would apply would be identified and surveyed by an lllinois Licensed

Professional Land Surveyor.

LUCs would also be implemented to restrict groundwater use. The LUCs would be specifically
implemented through a LUC RD to continue the restrictions found in the existing NSGL Base Instruction
11130.1 that prohibit the use of groundwater. The LUCs would be permanent in the event of a change in

land use or ownership. Figure 5-1 shows the extent of the area covered by LUCs.

Five-Year Reviews would be required since concentrations of contaminants would remain in soil and

groundwater above levels acceptable for unrestricted use at the site.

5.1.2.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 5-2 would provide protection to human health by minimizing exposure to contaminated soil
through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater.

No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARs associated with this alternative.
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Risk-based chemical-specific TBCs [cancer slope factors (CSFs), reference doses (RfDs), USEPA
Guidance documents, and lllinois TACO values] will be met through a combination of barriers and LUCs
which prevent exposure and eliminate risk. Compliance with groundwater quality standard regulations
will be attained by meeting the requirements for Alternative Groundwater Quality Restoration by
implementing groundwater LUCs to prevent groundwater use and through natural attenuation. NSGL is
in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 742 for this area are

used in the development of PRGs.

Action-specific ARARs and TBCs will be met. No wastes would be generated for this alternative, so
hazardous waste characterization and generator management regulations and lllinois special waste
regulations are not pertinent. Fugitive dust would be controlled as needed during maintenance of the
barrier, such as replacement of paving. If the property is transferred to a non-federal owner, then LUCs

will be recorded in the deed in accordance with the Uniform Environmental Covenants Act (UECA).

Long-Term Effectiveness and Permanence

Alternative 5-2 would be an effective means of minimizing exposure to contaminants in site soil and
groundwater over the long term. The permanence of Alternative 5-2 would depend on the maintenance
of the LUCs and barrier, verification that the land use is being properly controlled, and verification that
groundwater is not being used. In addition, this alternative would require that Five-Year Reviews be

conducted to assess the protectiveness and effectiveness of the LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 5-2 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

treatment would occur.

Short-Term Effectiveness

Implementation of Alternative 5-2 would not pose risks to on-site remediation workers or result in short-
term adverse impact to the local community or the environment. Alternative 5-2 could be implemented
within approximately 3 months and would achieve the RAOs 1 and 2 upon implementation by restricting
exposure to soil at the site. RAO 3 is currently being met by existing controls, and implementation of the

groundwater LUC would provide a permanent restriction.

Overall, the sustainability impact of Alternative 5-2 is low based on a sustainability analysis using Site

wise™ (see Appendix C). Emissions of CO,, CH, and N,O were normalized to carbon dioxide
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equivalents (CO.e), which is a cumulative method of weighing greenhouse gas (GHG) emissions relative
to global warming potential. Alternative 5-2 contained low GHG emissions (0.76 ton). Criteria pollutant
emissions associated with Alternative 5-2 for nitrous oxides (NO,), sulfur oxides (SO,), and particulate
matter with a diameter of 10 micrometers or less (PMg) emissions were 2.8x10™, 9.8x10°, and 5.7x107
ton, respectively. Energy demand for Alternative 5-2 was low [8.6 million British Thermal Units

(MMBTU)]. There is no direct water consumption associated with Alternative 5-2.

Implementability

Alternative 5-2 would be easily implemented since LUCs are already in place at other sites at NSGL.
Inspection and maintenance of the barrier can be easily performed. Preparation of a LUC RD would be

readily accomplished.

Cost

The estimated costs for Alternative 5-2 are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $21,000
e Annual Cost: $9,000
e 5 Year Cost: $26,000

e 30-Year Net Present Worth (NPW): $366,000
This cost is for the remediation of this site independent of the other two sites. Remediation of all three
sites is expected to be performed as part of a single project, so the actual cost for this site will be lower

due to economies of scale.

5.1.3 Alternative 5-2A: LUCs, Barrier, and ISCO

5.1.3.1 Description

Alternative 5-2A would consist of three major components: (1) LUCs, (2) barrier, and (3) ISCO for

groundwater treatment.
The existing pavement would be used as a barrier to prevent exposure by I/C workers to soil

contaminants exceeding I/C TACO criteria. The pavement would be inspected and repaired as needed to

maintain protection. Figure 5-2 shows the extent of the barrier.
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A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish
methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would
be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent
residential land use, restrict unauthorized construction, require notification of the presence of
contaminants to construction workers, require review of construction activities and intrusive work in the
area to protect workers through PPE and alternative methods to reduce exposure, require proper
management of excavated material, provide for long-term inspection of LUCs, and provide requirements
for dealing with changes in land use or site features. LUCs would also require routine inspection of the
pavement and repairs to the pavement to prevent exposure to contaminated soil. The areas to which the

LUCs would apply would be identified and surveyed by an lllinois Licensed Professional Land Surveyor.

LUCs would also be implemented to restrict groundwater use. These are required throughout the site,
but are expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be
specifically implemented through a LUC RD to continue the restrictions found in the existing NSGL Base
Instruction 11130.1 that prohibit the use of groundwater. The LUCs would be permanent in the event of a

change in land use or ownership. Figure 5-2 shows the extent of the area covered by LUCs.

For the purposes of the development of this alternative, ISCO would consist of injection of Fenton’s
reagent to treat carbon tetrachloride. Other oxidants, such as persulfate, should be considered during
remedial design. Oxidant injection would use injection wells so that multiple injections can be performed,
if needed. The injection system would consist of a grid of injection wells over a 50-foot by 50-foot area
centered on well MWO05. Because of the low COC concentrations, high clay content, and heterogeneity, it
is assumed that two injection events would be required to achieve chemical oxidation of the COCs. The
area to be treated is shown on Figure 5-2. Thirty-two wells based on a 10-foot grid and 1,700 gallons of
7-percent (by weight) solution of Fenton’s reagent are estimated to be required. A bench and/or pilot

study would be performed to confirm well spacing and oxidant application rates.

Prior to the ISCO remedial design, groundwater samples would be collected from existing monitoring
wells that have COC concentrations greater than the PRGs, and possibly wells downgradient of these
wells, to determine the presence of contamination. Monitoring of groundwater would be required to
assess the performance of chemical oxidation. Performance monitoring would include collecting
groundwater samples from monitoring wells located within the contaminant plumes to assess trends in
concentrations of COCs and on the periphery of the plumes to evaluate potential migration of COCs.
Generally samples would be analyzed for field parameters [pH, dissolved oxygen (DO), oxidation-

reduction potential (ORP), specific conductivity, turbidity, and groundwater elevation] and COCs.
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Approximately 2 years would be required for treatment. The need for and locations of additional injection
events will be determined based on the performance monitoring. Conceptual design calculations are

provided in Appendix B.

Barium would not be treated because it appears to be associated with salt storage at the site and
exceeded its MCL in only one well. Natural attenuation processes will reduce the barium concentrations

over time.

Five-Year Reviews would be required since concentrations of contaminants would remain in soil above

levels acceptable for unrestricted use at the site.

5.1.3.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 5-2A would provide protection to human health by minimizing exposure to contaminated soil
through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater

through LUCs and treatment. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARSs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate
risk. Compliance with groundwater quality standard regulations will be attained by meeting the
requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to
prevent groundwater use and through natural attenuation and by ISCO treatment of some of the
groundwater. NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35

IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the installation of
ISCO injection wells and during the sampling of monitoring wells, so hazardous waste characterization
and generator management regulations and lllinois special waste regulations would be followed. I1SCO

injection wells would be installed and abandoned according to Underground Injection Control (UIC)
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regulations for Class V wells. Fugitive dust would be controlled as needed during maintenance of the
barrier, such as replacement of paving. If the property is transferred to a non-federal owner, then LUCs

will be recorded in the deed in accordance with the UECA.

Long-Term Effectiveness and Permanence

Alternative 5-2A would be an effective means of minimizing exposure to contaminants in site soil and
groundwater over the long term. The permanence of Alternative 5-2A for soil would depend on the
maintenance of the LUCs and barrier and verification that the land use is being properly controlled. For
groundwater, ISCO would permanently treat and remove some COCs. In addition, this alternative would
require that Five-Year Reviews be conducted to assess the protectiveness and effectiveness of the
LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 5-2A would reduce the volume of COCs in groundwater through ISCO.

Short-Term Effectiveness

Implementation of the soil components of Alternative 5-2A would not pose risks to on-site remediation
workers or result in short-term adverse impact to the local community or the environment. Exposure of
workers to contamination during installation of injection wells, construction and operation of the injection
system, and groundwater sampling would be minimized by compliance with the requirements of the
OSHA, including wearing of appropriate PPE and adherence to site-specific health and safety
procedures. Alternative 5-2A could be implemented within approximately 3 months and would achieve
RAOs 1 and 2 upon implementation by restricting exposure to soil at the site. RAO 3 is currently being

met by existing controls, and implementation of the ISCO process would be completed within 2 years.

Overall, the sustainability impact of Alternative 5-2A is low based on a sustainability analysis using Site
wise™ (see Appendix C). Emissions of CO,, CH4; and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 5-2A
contained low GHG emissions (8.8 tons). Criteria pollutant emissions associated with Alternative 5-2A for
NO,, SO,, and PMj, emissions were 0.019, 0.013, and 0.0022 ton, respectively. Energy demand for
Alternative 5-2A was low (150 MMBTU) and was largely attributed to the laboratory analytical services.

Water consumption associated with this Alternative is high, where a total of 5,200 gallons are used.
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Implementability

Alternative 5-2A would be easily implemented since LUCs are already in place at other sites at NSGL.
Inspection, maintenance of the barrier, and monitoring well sampling can be easily performed. The
chemical oxidation approach of oxidant injection via injection wells could be readily installed and
operated. The number of qualified contractors would be somewhat limited but not overly restrictive.

Preparation of a LUC RD would be readily accomplished.

Cost

The estimated costs for Alternative 5-2A are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $378,000
e Annual Cost: $9,000
e 5 Year Cost: $26,000
e NPW: $723,000

This cost is for the remediation of this site independent of the other two sites. Remediation of all three
sites is expected to be performed as part of a single project, so the actual cost for this site will be lower

due to economies of scale.

5.1.4 Alternative 5-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and LUCs

5.1.4.1 Description

Alternative 5-3 would consist of three major components: (1) soil excavation to meet unrestricted re-use,

(2) off-site disposal, and (3) LUCs to restrict groundwater use.

Alternative 5-3 would consist of the excavation of approximately 4,000 cy of contaminated soil to meet
PRGs for residential exposure, as shown on Figures 5-3 and 5-4 (see Appendix B). The total excavation
area is approximately 37,000 square feet, and the depth of excavation ranges from 2 feet to 6 feet bgs.
The excavation areas are adjacent to several buildings, but it is assumed that this alternative would only
be implemented if the base was closed and there was a change in land use. In addition, this alternative
assumes that the buildings would be demolished because of the change in land use, and so the buildings
would not need to be protected during excavation. It is assumed that the contaminated soil is not under

the buildings. Excavated material would be transported off-site to a non-hazardous landfill for disposal.
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Prior to excavation, the limits of excavation would be confirmed by sampling. Excavated areas would be

backfilled with clean soil and the surface would be seeded with grass.

LUCs would be implemented to restrict groundwater use. The LUCs would be specifically implemented
through a LUC RD to continue with the restrictions found in the existing NSGL Base Instruction that does
not allow the use of groundwater. The LUCs would be permanent in the event of a change in land use or

ownership. Figure 5-1 shows the extent of the area covered by LUCs.

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil
would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be

subject to Five-Year Reviews.

5.1.4.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 5-3 would be protective of human health (including I/C and construction worker exposure)
because soil contaminants would be permanently removed from the site and exposure to contaminated

groundwater would be prevented. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARSs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk.
Compliance with groundwater quality standard regulations will be attained by meeting the requirements
for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent
groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, so the

background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, so
hazardous waste characterization and generator management regulations and lllinois special waste
regulations would be followed during the management of the excavated soil. Fugitive dust would be

controlled as needed during excavation. Soil erosion and sedimentation controls would be implemented
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during excavation and backfilling operations. If the property is transferred to a non-federal owner, then
LUCs will be recorded in the deed in accordance with the UECA.

Long-Term Effectiveness and Permanence

Alternative 5-3 would address soil contamination in a way that provides long-term effectiveness and
permanence. The contaminated soil would be removed from the site, thereby permanently limiting
exposure to human receptors. The permanence of Alternative 5-3 for groundwater contamination would
depend on the maintenance of the groundwater LUCs and verification that groundwater is not being used.
In addition, this alternative would require that Five-Year Reviews be conducted for groundwater to assess

the protectiveness and effectiveness of the LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 5-3 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

treatment would occur.

Short-Term Effectiveness

Implementation of Alternative 5-3 could result in short-term risk to remediation workers because of
exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However,
potential for exposure would be minimized by the implementation of engineering controls, such as dust
suppression and appropriate site monitoring. The potential for worker exposure would be further reduced
by compliance with site-specific health and safety procedures, including wearing appropriate PPE.
Appropriate site monitoring would also be implemented for this alternative to monitor emissions during

excavation activities.

Alternative 5-3 could also have a minimal adverse impact on the surrounding community and the
environment as a result of the excavation and off-site transportation of contaminated soil. This impact
would also be adequately mitigated by the implementation of engineering controls such as dust
suppression and air quality monitoring, by adherence to spill prevention procedures, and by compliance

with Department of Transportation (DOT) regulations.
Alternative 5-3 could be implemented within approximately 2 months and would achieve the RAOs 1 and

2 at completion. RAO 3 is currently being met by existing controls, and implementation of the

groundwater LUC would provide a permanent restriction.
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Overall, the sustainability impact of Alternative 5-3 is high based on a sustainability analysis using Site
Wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 5-3
contained high CO,e emissions (319 tons). Criteria pollutant emissions associated with Alternative 5-3
for NO,, SO,, and PM;, emissions were 0.60, 0.27, and 1.2 ton, respectively. Energy demand for
Alternative 5-3 was high (14,000 MMBTU) and was largely attributed to production of borrow soil. Water

consumption associated with this Alternative is low, where a total of 1,700 gallons are used.

Implementability

Alternative 5-3 would be easily implemented. However, it is assumed that existing buildings would be
demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as
appropriate depending on whether the utility would be reused. Implementation of Alternative 5-3 would
involve the completion of numerous administrative procedures such as obtaining a construction permit for
excavation, and the off-site transportation and disposal of the excavated material, including determining
the requirements for non-hazardous waste transport and disposal. These procedures could readily be
accomplished. Preparation of a LUC RD for groundwater use restrictions would be readily accomplished.

LUCs would be easily implemented at NSGL.

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be
difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would
need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that

meeting residential exposure criteria would be required.

Cost

The estimated costs for Alternative 5-3 are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $1,301,000
e Annual Cost: $3,000
e 5 Year Cost: $26,000
e 30-Year NPW: $1,492,000

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings

and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the
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other two sites. Remediation of all three sites is expected to be performed as part of a single project, so

the actual cost for this site will be lower due to economies of scale.

5.1.5 Alternative 5-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, LUCs, and ISCO

5.1.5.1 Description

Alternative 5-3A would consist of four major components: (1) ISCO for groundwater treatment, (2) soil

excavation to meet unrestricted re-use, (3) off-site disposal, and (4) LUCs to restrict groundwater use.

The ISCO component of Alternative 5-3A would be the same as that described for Alternative 5-2A. The

excavation and off-site disposal components would be the same as described for Alternative 5-3.

LUCs would be implemented to restrict groundwater use. These are required throughout the site, but are
expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be specifically
implemented through a LUC RD to continue with the restrictions found in the existing NSGL Base
Instruction that does not allow the use of groundwater. The LUCs would be permanent in the event of a

change in land use or ownership. Figure 5-1 shows the extent of the area covered by LUCs.

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil
would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be

subject to Five-Year Reviews until PRGs are met.

5.1.5.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 5-3A would be protective of human health (including I/C and construction worker exposure),
because soil contaminants would be permanently removed from the site and by preventing exposure to

contaminated groundwater through LUCs and treatment. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARs associated with this alternative.
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Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk.
Compliance with groundwater quality standard regulations will be attained by meeting the requirements
for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent
groundwater use and through natural attenuation and by ISCO treatment of some of the groundwater.
NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 742 for this

area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation,
during the installation of ISCO injection wells, and during the sampling of monitoring wells, so hazardous
waste characterization and generator management regulations and lllinois special waste regulations
would be followed during the management of the excavated soil, well cuttings, and purge water. 1SCO
injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive
dust would be controlled as needed during excavation. Soil erosion and sedimentation controls would be
implemented during excavation and backfilling operations. If the property is transferred to a non-federal

owner, then LUCs will be recorded in the deed in accordance with the UECA.

Long-Term Effectiveness and Permanence

Alternative 5-3A would address soil contamination in a way that provides long-term effectiveness and
permanence. The contaminated soil would be removed from the site, thereby permanently limiting
exposure to human receptors. For groundwater, ISCO would permanently treat and remove some COCs.
In addition, this alternative would require that Five-Year Reviews be conducted for groundwater until

PRGs are met through treatment.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 5-3A would reduce the volume of COCs in groundwater through ISCO.

Short-Term Effectiveness

Implementation of Alternative 5-3A could result in short-term risk to remediation workers because of
exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However,
potential for exposure would be minimized by the implementation of engineering controls, such as dust
suppression and appropriate site monitoring. The potential for worker exposure would be further reduced
by compliance with site-specific health and safety procedures, including wearing appropriate PPE.

Appropriate site monitoring would also be implemented for this alternative to monitor emissions during
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excavation activities. Similarly, exposure of workers to contamination during installation of injection wells,
construction and operation of the injection system, and groundwater sampling would be minimized by
compliance with the requirements of the OSHA, including wearing of appropriate PPE and adherence to

site-specific health and safety procedures.

Alternative 5-3A could also have a minimal adverse impact on the surrounding community and the
environment as a result of the excavation and off-site transportation of contaminated soil and
transportation of oxidant to the site. This impact would also be adequately mitigated by the
implementation of engineering controls such as dust suppression and air quality monitoring, by

adherence to spill prevention procedures, and by compliance with DOT regulations.

Alternative 5-3A could be implemented within approximately 2 months and would achieve the RAOs 1
and 2 at completion. RAO 3 is currently being met by existing controls, and implementation of the ISCO

process would be completed within 2 years.

Overall, the sustainability impact of Alternative 5-3A is high based on a sustainability analysis using Site
Wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 5-3A
contained high CO,e emissions (325 tons). Criteria pollutant emissions associated with Alternative 5-3A
for NO,, SO,, and PM;q emissions were 0.62, 0.28, and 1.2 ton, respectively. Energy demand for
Alternative 5-3A was high (14,000 MMBTU) and was largely attributed to production of borrow soil. Water

consumption associated with this Alternative is high, where a total of 5,600 gallons are used.

Implementability

Alternative 5-3A would be easily implemented. However, it is assumed that existing buildings would be
demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as
appropriate depending on whether the utility would be reused. Implementation of Alternative 5-3A would
involve the completion of numerous administrative procedures such as obtaining a construction permit for
excavation, and the off-site transportation and disposal of the excavated material, including determining
the requirements for non-hazardous waste transport and disposal. These procedures could readily be
accomplished. The chemical oxidation approach of oxidant injection via injection wells could be readily
installed and operated. The number of qualified contractors would be somewhat limited but not overly
restrictive. Preparation of a LUC RD for groundwater would be readily accomplished. LUCs would be

easily implemented at NSGL.
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If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be
difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would
need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that

meeting residential exposure criteria would be required.

Cost

The estimated costs for Alternative 5-3A are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $1,637,000
e Annual Cost: $3,000
e 5 Year Cost: $26,000
e 30-Year NPW: $1,829,000

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings
and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the
other two sites. Remediation of all three sites is expected to be performed as part of a single project, so

the actual cost for this site will be lower due to economies of scale.

5.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

Table 5-1 provides a comparative analysis of the alternatives in relation to each specific evaluation
criterion used in the detailed analysis. The Navy has the option of selecting any alternative or

combination of alternatives.
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TABLE 5-1

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 5
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 4

Evaluation
Criterion

Alternative 5-1: No
Action

Alternative 5-2: LUCs
and Barrier

Alternative 5-2A:
LUCs, Barrier, and
ISCO

Alternative 5-3:
Excavation
(Unrestricted Re-
use), Off-site
Disposal, and LUCs

Alternative 5-3A:
Excavation
(Unrestricted Re-
use), Off-site
Disposal, LUCs, and
ISCO

Overall Protection
of Human Health
and Environment

Not protective. The
potential for exposure
of human receptors to
contaminated soil

Protective of human
health by minimizing
exposure to
contaminated soil and

Protective of human
health by minimizing
exposure to
contaminated soil and

Protective of human
health by removing
contaminated soil from
the site and by using

Protective of human
health by removing
contaminated soil from
the site and by treating

would remain groundwater. treating COCs in LUCs to restrict the COCs in groundwater.
unchanged. groundwater. use of groundwater.
Groundwater use
restrictions would
remain, but could be
lifted.

Compliance with

ARARs and TBCs

Chemical- Would not comply Would comply. Would comply. Would comply. Would comply.
Specific

Location-Specific
Action-Specific

Not applicable
Not applicable

Not applicable
Would comply

Not applicable
Would comply

Not applicable
Would comply

Not applicable
Would comply




TABLE 5-1

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 5

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 2 OF 4

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

Alternative 5-2A:

Alternative 5-3:
Excavation

Alternative 5-3A:
Excavation

Evaluation Alternative 5-1: No Alternative 5-2: LUCs ; . (Unrestricted Re-
L . . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action and Barrier . use), Off-site

ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO
Long-Term Neither effective nor Provides long-term Provides long-term Provides long-term Provides long-term
Effectiveness and permanent. effectiveness and effectiveness and effectiveness and effectiveness and
Permanence permanence. Least permanence. More permanence. More permanence. Most

effective because
LUCs must be
continually enforced to
prevent exposure.

effective than
Alternative 5-2
because groundwater
COCs are treated, but
LUCs must be
continually enforced to
prevent exposure to
soil contaminants.

effective than
Alternatives 5-2 and 5-
2A because soil
contaminants are
removed from the site.

effective because soil
contaminants are
removed from the site
and groundwater
COCs are treated.

Reduction of
Contaminant
Toxicity, Mobility,
or Volume through
Treatment

None. There would be
no treatment.

None. There would be
no treatment.

There would be
treatment of
groundwater COCs.

None. There would be
no treatment.

There would be
treatment of
groundwater COCs.




TABLE 5-1

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 5

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 3 OF 4

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

Alternative 5-2A:

Alternative 5-3:
Excavation

Alternative 5-3A:
Excavation

Evaluation Alternative 5-1: No Alternative 5-2: LUCs ; . (Unrestricted Re-
L . . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action and Barrier . use), Off-site
ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO

Short-Term Would not result in Would not result in Slight increase of risk Exposure of Exposure of
Effectiveness risks to remediation risks to remediation to remediation workers | remediation workers remediation workers

workers or result in
short-term adverse
impacts to the local
community and the
environment. Would
not achieve RAOs or
PRGs.

workers or result in
short-term adverse
impacts to the local
community and the
environment. LUC
remedial design would
be implemented in
approximately 3
months, and would
achieve RAOs or
PRGs after
implementation.

from ISCO would be
controlled by PPE and
safety procedures.
Potential impact to the
local community and
the environment during
oxidant transport. LUC
remedial design would
be implemented in
approximately 3
months, and would
achieve RAOs or
PRGs after
implementation. ISCO
would be completed
within 2 years.

would be controlled by
PPE and safety
procedures. Potential
impact to community
from truck traffic.
Action would be
completed in 2 months.
RAOs 1 and 2 would
be met after
completion of
excavation. Would
achieve RAO 3 after
implementation of
LUCs.

during excavation and
ISCO would be
controlled by PPE and
safety procedures.
Potential impact to
community from truck
traffic and oxidant
transport. Action
would be completed in
2 months. RAOs 1
and 2 would be met
after completion of
excavation. Would
achieve RAO 3 after
implementation of
ISCO. ISCO would be
completed within

2 years.

Implementability

Nothing to implement.

Easy to implement.
Would be easiest to
implement.

Easy to implement.
Would be easier to
implement than
Alternatives 5-3 and 5-
3A.

Easy to implement, but
less difficult to
implement than
Alternative 5-3A.

Easy to implement, but
most difficult to
implement.
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Alternative 5-3:

Alternative 5-3A:
Excavation

Evaluation Alternative 5-1: No Alternative 5-2: LUCs AIternaUvg 5-2A: Excayatlon (Unrestricted Re-
L . . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action and Barrier . use), Off-site

ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO

Costs:
Capital $0 $21,000 $378,000 $1,301,000 $1,637,000
NPW of Annual $0 $345,000 (30-Year) $345,000 (30-Year) $191,000 (30-Year) $192,000 (30-Year)
Costs
NPW $0 $366,000 (30-Year) $723,000 (30-Year) $1,492,000 (30-Year) $1,829,000 (30-Year)

ARARs - Applicable or Relevant and Appropriate Requirements.
ISCO - In-situ chemical oxidation.
LUCs - Land use controls.

NPW - Net present worth.

PPE - Personal protective equipment.
RAO - Remedial Action Objective.
TBC - To Be Considered.

Costs are stand alone cost for the site — economy of scale will be obtained when done in combination with other sites.
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6.0 DETAILED AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
FOR SITE 9

6.1 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

6.1.1 Alternative 9-1: No Action

6.1.1.1 Description

This alternative is a "walk-away" alternative required under CERCLA to establish a basis for comparison
with other alternatives. Under this alternative, the property would be released for unrestricted use.
Existing groundwater use restrictions would remain in place. In addition, there would be no Five-Year
Review required to assess contamination at the site over time. This alternative could only be chosen if it

is determined that taking no action would be protective of human health and the environment.

6.1.1.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 9-1 would not provide protection of human health and the environment. The potential for
exposure of human receptors to contaminated soil via ingestion and dermal contact would remain
unchanged. The existing groundwater use restrictions would be protective of human health; however,

these restrictions could be lifted.

Compliance with ARARs and TBCs

Alternative 9-1 would not comply with chemical-specific ARARs and TBCs for soil because no action
would be taken to reduce COC concentrations. The existing groundwater use restrictions comply with
chemical-specific ARARs and TBCs for groundwater; however, these restrictions could be lifted. No
location-specific or action-specific ARARs are associated with this alternative. Chemical-specific ARARs
and TBCs for Alternative 9-1 are listed in Table 2-1.

Long-Term Effectiveness and Permanence

Alternative 9-1 would have no long-term effectiveness or permanence because nothing would be done to
reduce concentrations of soil COCs or to reduce human exposure to site contaminants. The existing

groundwater use restrictions would not provide long-term effectiveness or permanence because they are
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not permanent and could be revoked. Unlike deed restrictions or similar covenants, the groundwater use

restrictions do not run with the land.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 9-1 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

soil or groundwater treatment would occur.

Short-Term Effectiveness

Because no action would occur, implementation of Alternative 9-1 would not pose risks to on-site

remediation workers or result in short-term adverse impact to the local community or the environment.

Alternative 9-1 would not achieve the RAOs or the PRGs, and would also have no life cycle sustainability

impacts.

Implementability

Because no action would occur, Alternative 9-1 would be readily implementable. The technical feasibility
criteria, including constructability, operability, and reliability, are not applicable. The remedy would be

implementable if ultimately selected in the Record of Decision.

Cost

There would be no costs associated with Alternative 9-1.

6.1.2 Alternative 9-2: LUCs and Barrier

6.1.2.1 Description

Alternative 9-2 would consist of two major components: (1) LUCs and (2) barrier.

The existing soil, pavement, and buildings would be used as a barrier to prevent exposure by I/C workers
to soil contaminants exceeding I/C TACO criteria. The northern ravine fill arm is covered by a
combination of asphalt pavement (approximately 3 inches thick) and soil (average 2 feet thick). The
extent of coverage is approximately 60 percent asphalt, and 40 percent soil. The middle ravine fill arm is

covered by a combination of building foundations (assumed to be at least 6 to 12 inches thick), asphalt
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pavement (approximately 3 inches thick), and soil (assumed to be approximately 2 feet thick). The extent
of coverage is approximately 90 percent building foundations, 5 percent asphalt, and 5 percent soil. The
southern ravine fill arm is covered by a combination of building foundations (assumed to be at least 6 to
12 inches thick), asphalt pavement and concrete sidewalks (approximately 3 inches thick), and soil
(average 2 feet thick). The extent of coverage is approximately 45 percent building foundations,
25 percent asphalt pavement and concrete sidewalks, and 30 percent soil. The barrier would be

inspected and repaired as needed to maintain protection. Figure 6-1 shows the extent of the barrier.

A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish
methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would
be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent
residential land use, restrict unauthorized construction, require notification of the presence of
contaminants to construction workers, require review of construction activities and intrusive work in the
area to protect workers through PPE and alternative methods to reduce exposure, require proper
management of excavated material, provide for long-term inspection of LUCs, and provide requirements
for dealing with changes in land use or site features. LUCs would also require routine inspection of the
soil, pavement, and buildings and repairs to the barrier to prevent exposure to contaminated soil. The
areas to which the LUCs would apply would be identified and surveyed by an lllinois Licensed

Professional Land Surveyor.

LUCs would also be implemented to restrict groundwater use. The LUCs would be specifically
implemented through a LUC RD to continue the restrictions found in the existing NSGL Base Instruction
11130.1 that prohibits the use of groundwater. The LUCs would be permanent in the event of a change

in land use or ownership. Figure 6-1 shows the extent of the area covered by LUCs.

Five-Year Reviews would be required since concentrations of contaminants would remain in soil and

groundwater above levels acceptable for unrestricted use at the site.

6.1.2.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 9-2 would provide protection to human health by minimizing exposure to contaminated soil
through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater.

No risks to the environment were identified.
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Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARSs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate
risk. Compliance with groundwater quality standard regulations will be attained by meeting the
requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to
prevent groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area,

so the background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. No wastes would be generated for this alternative, so
hazardous waste characterization and generator management regulations and lllinois special waste
regulations are not pertinent. Fugitive dust would be controlled as needed during maintenance of the
barrier, such as replacement of paving. The uncontaminated soil and building foundations over the ravine
meets the final cover requirements of the Solid Waste Regulations. Inspection procedures developed in
the LUC RD will meet the closure standards of the Solid Waste Regulations. If the property is transferred
to a non-federal owner, then LUCs will be recorded in the deed in accordance with the UECA, and a
notation of the presence of the ravine fill will be made in the deed in accordance with the Solid Waste

Regulations.

Supplemental landfill cover improvements are not required. Concentrations of contaminants in surface
soil samples are less than PRGs. The average thickness of the uncontaminated surface soil is
approximately 2 feet. In many places, the surface soil is also paved over by parking lots, roads, and
sidewalks. In addition, a large proportion of the ravine fill area is covered by building foundations. The
soil and building foundation meet the Solid Waste Landfill final cover requirements and provide sufficient

barrier to direct contact. An impermeable cover is not required based on minimal impacts to groundwater.

Long-Term Effectiveness and Permanence

Alternative 9-2 would be an effective means of minimizing exposure to contaminants in site soil and
groundwater over the long term. The permanence of Alternative 9-2 would depend on the maintenance
of the LUCs and barrier, verification that the land use is being properly controlled, and verification that
groundwater is not being used. In addition, this alternative would require that Five-Year Reviews be

conducted to assess the protectiveness and effectiveness of the LUCs.
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Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 9-2 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

treatment would occur.

Short-Term Effectiveness

Implementation of Alternative 9-2 would not pose risks to on-site remediation workers or result in short-
term adverse impact to the local community or the environment. Alternative 9-2 could be implemented
within approximately 3 months and would achieve RAOs 1 and 2 upon implementation by restricting
exposure to soil at the site. RAO 3 is currently being met by existing controls, and implementation of the

groundwater LUC would provide a permanent restriction.

Overall, the sustainability impact of Alternative 9-2 is low based on a sustainability analysis using Site
wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 9-2
contained low GHG emissions (0.76 ton). Criteria pollutant emissions associated with Alternative 9-2 for
NO,, SO,, and PM;, emissions were 2.8x10™, 9.8x10°, and 5.7x10 ton, respectively. Energy demand
for Alternative 9-2 was low (8.6 MMBTU). There is no direct water consumption associated with

Alternative 9-2.

Implementability

Alternative 9-2 would be easily implemented since LUCs are already in place at other sites at NSGL.
Inspection and maintenance of the barrier can be easily performed. Preparation of a LUC RD would be

readily accomplished.

Cost

The estimated costs for Alternative 9-2 are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $21,000
e Annual Cost: $9,000
e 5 Year Cost: $26,000
e 30-Year NPW: $366,000
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This cost is for the remediation of this site independent of the other two sites. Remediation of all three
sites is expected to be performed as part of a single project, so the actual cost for this site will be lower

due to economies of scale.

6.1.3 Alternative 9-2A: LUCs, Barrier, and ISCO

6.1.3.1 Description

Alternative 9-2A would consist of four major components: (1) LUCs, (2) barrier, and (3) ISCO for

groundwater treatment.

The existing soil, pavement, and buildings would be used as a barrier to prevent exposure by I/C workers
to soil contaminants exceeding I/C TACO criteria. The barrier would be inspected and repaired as

needed to maintain protection. Figure 6-2 shows the extent of the barrier.

A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish
methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would
be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent
residential land use, restrict unauthorized construction, require notification of the presence of
contaminants to construction workers, require review of construction activities and intrusive work in the
area to protect workers through PPE and alternative methods to reduce exposure, require proper
management of excavated material, provide for long-term inspection of LUCs, and provide requirements
for dealing with changes in land use or site features. LUCs would also require routine inspection of the
soil, pavement, and buildings and repairs to the barrier to prevent exposure to contaminated soil. The
areas to which the LUCs would apply would be identified and surveyed by an lllinois Licensed

Professional Land Surveyor.

LUCs would also be implemented to restrict groundwater use. These are required throughout the site,
but are expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be
specifically implemented through a LUC RD to continue the restrictions found in the existing NSGL Base
Instruction 11130.1 that prohibits the use of groundwater. The LUCs would be permanent in the event of

a change in land use or ownership. Figure 6-2 shows the extent of the area covered by LUCs.

For the purposes of the development of this alternative, ISCO would consist of injection of Fenton’s

reagent to treat arsenic. Other oxidants, such as persulfate, or other oxygen sources, such as ORC,
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should be considered during remedial design. A relatively low dosage rate would be used to promote
oxidizing conditions to precipitate iron and arsenic compounds. The pH would also be increased to
promote precipitation. Oxidant injection would use injection wells so that multiple injections can be
performed, if needed. The injection system would consist of a grid of injection wells over a 50-foot by
50-foot area centered on well MWO06. Because of the low COC concentrations, high clay content, and
heterogeneity, it is assumed that two injection events would be required to achieve chemical oxidation of
the COCs. The area to be treated is shown on Figure 6-2. Thirty-two wells based on a 10-foot grid and
4,500 gallons of 4-percent (by weight) solution of Fenton’s reagent are estimated to be required. A bench

and/or pilot study would be performed to confirm well spacing and oxidant application rates.

Prior to the ISCO remedial design, groundwater samples would be collected from existing monitoring
wells that have COC concentrations greater than the PRGs, and possibly wells downgradient of these
wells, to determine the presence of contamination. Monitoring of groundwater would be required to
assess the performance of chemical oxidation. Performance monitoring would include collecting
groundwater samples from monitoring wells located within the contaminant plumes to assess trends in
concentrations of COCs and on the periphery of the plumes to evaluate potential migration of COCs.
Generally samples would be analyzed for field parameters (pH, DO, ORP, specific conductivity, turbidity,

and groundwater elevation) and COCs.

Approximately 2 years would be required for treatment. The need for and locations of additional injection
events will be determined based on the performance monitoring. Conceptual design calculations are

provided in Appendix B.

Lead would not be treated because it exceeded its MCL in only one well. Natural attenuation processes

will reduce the lead concentrations over time.

Five-Year Reviews would be required since concentrations of contaminants would remain in soil above

levels acceptable for unrestricted use at the site.

6.1.3.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 9-2A would provide protection to human health by minimizing exposure to contaminated soil
through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater

through LUCs and treatment. No risks to the environment were identified.
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Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARSs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate
risk. Compliance with groundwater quality standard regulations will be attained by meeting the
requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to
prevent groundwater use and through natural attenuation and by ISCO treatment of some of the
groundwater. NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35

IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the installation of
ISCO injection wells and during the sampling of monitoring wells, so hazardous waste characterization
and generator management regulations and lllinois special waste regulations would be followed. ISCO
injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive
dust would be controlled as needed during maintenance of the barrier, such as replacement of paving.
The uncontaminated soil and building foundations over the ravine meets the final cover requirements of
the Solid Waste Regulations. Inspection procedures developed in the LUC RD will meet the closure
standards of the Solid Waste Regulations. If the property is transferred to a non-federal owner, then
LUCs will be recorded in the deed in accordance with the UECA, and a notation of the presence of the

ravine fill will be made in the deed in accordance with the Solid Waste Regulations.

Supplemental landfill cover improvements are not required. Concentrations of contaminants in surface
soil samples are less than PRGs. The average thickness of the uncontaminated surface soil is
approximately 2 feet. In many places, the surface soil is also paved over by parking lots, roads, and
sidewalks. In addition, a large proportion of the ravine fill area is covered by building foundations. The
soil and building foundation meet the Solid Waste Landfill final cover requirements and provide sufficient

barrier to direct contact. An impermeable cover is not required based on minimal impacts to groundwater.

Long-Term Effectiveness and Permanence

Alternative 9-2A would be an effective means of minimizing exposure to contaminants in site soil and

groundwater over the long term. The permanence of Alternative 9-2A for soil would depend on the
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maintenance of the LUCs and barrier and verification that the land use is being properly controlled. For
groundwater, ISCO would permanently treat and remove some COCs. In addition, this alternative would
require that Five-Year Reviews be conducted to assess the protectiveness and effectiveness of the

LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 9-2A would reduce the volume of COCs in groundwater through ISCO.

Short-Term Effectiveness

Implementation of the soil components of Alternative 9-2A would not pose risks to on-site remediation
workers or result in short-term adverse impact to the local community or the environment. Exposure of
workers to contamination during installation of injection wells, construction and operation of the injection
system, and groundwater sampling would be minimized by compliance with the requirements of the
OSHA, including wearing of appropriate PPE and adherence to site-specific health and safety
procedures. Alternative 9-2A could be implemented within approximately 3 months and would achieve
RAOs 1 and 2 upon implementation by restricting exposure to soil at the site. RAO 3 is currently being

met by existing controls, and implementation of the ISCO process would be completed within 2 years.

Overall, the sustainability impact of Alternative 9-2A is low based on a sustainability analysis using Site
wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 9-2A
contained low GHG emissions (10.2 tons). Criteria pollutant emissions associated with Alternative 9-2A
for NO,, SO,, and PM,y emissions were 0.019, 0.015, and 0.0027 ton, respectively. Energy demand for
Alternative 9-2A was low (210 MMBTU) and was largely attributed to the manufacture of PVC used in the
installation wells. Water consumption associated with this Alternative is high, where a total of

12,000 gallons are used.

Implementability

Alternative 9-2A would be easily implemented since LUCs are already in place at other sites at NSGL.
Inspection, maintenance of the barrier, and monitoring well sampling can be easily performed. The
chemical oxidation approach of oxidant injection via injection wells could be readily installed and
operated. The number of qualified contractors would be somewhat limited but not overly restrictive.

Preparation of a LUC RD would be readily accomplished.
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Cost

The estimated costs for Alternative 9-2A are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $488,000
e Annual Cost: $9,000
e 5 Year Cost: $26,000
e 30-Year NPW: $834,000

This cost is for the remediation of this site independent of the other two sites. Remediation of all three
sites is expected to be performed as part of a single project, so the actual cost for this site will be lower

due to economies of scale.

6.1.4 Alternative 9-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and LUCs

6.1.4.1 Description

Alternative 9-3 would consist of three major components: (1) soil excavation to meet unrestricted re-use,

(2) off-site disposal, and (3) LUCs to restrict groundwater use.

Alternative 9-3 would consist of the excavation of approximately 10,000 cy of contaminated soil to meet
PRGs for residential exposure, as shown on Figure 6-3 (see Appendix B). The total excavation area is
approximately 24,000 square feet, and the depth of excavation ranges from 4 feet to 16 feet bgs. There
is uncertainty about this volume because the extent of contamination has not been fully delineated. A
sampling and analysis program would be implemented prior excavation, which could lead to an increase
in the volume of soil for excavation and disposal. The excavation areas are adjacent to several buildings,
but it is assumed that this alternative would only be implemented if the base was closed and there was a
change in land use. In addition, this alternative assumes that the buildings would be demolished because
of the change in land use, so the buildings would not need to be protected during excavation. Excavated
material would be transported off-site to a non-hazardous landfill for disposal. Prior to excavation, the
limits of excavation would be confirmed by sampling. Excavated areas would be backfilled with clean soil

and the surface would be seeded with grass.

LUCs would be implemented to restrict groundwater use. The LUCs would be specifically implemented

through a LUC RD to continue with the restrictions found in the existing NSGL Base Instruction that does
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not allow the use of groundwater. The LUCs would be permanent in the event of a change in land use or

ownership. Figure 6-1 shows the extent of the area covered by LUCs.

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil
would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be

subject to Five-Year Reviews.

6.1.4.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 9-3 would be protective of human health (including I/C and construction worker exposure),
because soil contaminants would be permanently removed from the site and exposure to contaminated

groundwater would be prevented. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk.
Compliance with groundwater quality standard regulations will be attained by meeting the requirements
for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent
groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, so the

background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, so
hazardous waste characterization and generator management regulations and lllinois special waste
regulations would be followed during the management of the excavated soil. Fugitive dust would be
controlled as needed during excavation. Soil erosion and sedimentation controls would be implemented
during excavation and backfilling operations. If the property is transferred to a non-federal owner, then
LUCs will be recorded in the deed in accordance with the UECA, and a notation of the presence of the

ravine fill will be made in the deed in accordance with the Solid Waste Regulations.
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Long-Term Effectiveness and Permanence

Alternative 9-3 would address soil contamination in a way that provides long-term effectiveness and
permanence. The contaminated soil would be removed from the site, thereby permanently limiting
exposure to human receptors. The permanence of Alternative 9-3 for groundwater contamination would
depend on the maintenance of the groundwater LUCs and verification that groundwater is not being used.
In addition, this alternative would require that Five-Year Reviews be conducted for groundwater to assess

the protectiveness and effectiveness of the LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 9-3 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

treatment would occur.

Short-Term Effectiveness

Implementation of Alternative 9-3 could result in short-term risk to remediation workers because of
exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However,
potential for exposure would be minimized by the implementation of engineering controls, such as dust
suppression and appropriate site monitoring. The potential for worker exposure would be further reduced
by compliance with site-specific health and safety procedures, including wearing appropriate PPE.
Appropriate site monitoring would also be implemented for this alternative to monitor emissions during

excavation activities.

Alternative 9-3 could also have a minimal adverse impact on the surrounding community and the
environment as a result of the excavation and off-site transportation of contaminated soil. This impact
would also be adequately mitigated by the implementation of engineering controls such as dust
suppression and air quality monitoring, by adherence to spill prevention procedures, and by compliance

with DOT regulations.

Alternative 9-3 could be implemented within approximately 4 months and would achieve RAOs 1 and 2 at
completion. RAO 3 is currently being met by existing controls, and implementation of the groundwater

LUC would provide a permanent restriction.
Overall, the sustainability impact of Alternative 9-3 is high based on a sustainability analysis using Site

Wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 9-3
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contained high CO,e emissions (850 tons). Criteria pollutant emissions associated with Alternative 9-3
for NO,, SO,, and PMj, emissions were 1.7, 0.73, and 3.2 tons, respectively. Energy demand for
Alternative 9-3 was high (37,000 MMBTU) and was largely attributed to production of borrow soil. Water

consumption associated with this Alternative is low, where a total of 2,600 gallons are used.

Implementability

Alternative 9-3 would be easily implemented. However, it is assumed that existing buildings would be
demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as
appropriate depending on whether the utility would be reused. Implementation of Alternative 9-3 would
involve the completion of numerous administrative procedures such as obtaining a construction permit for
excavation, and the off-site transportation and disposal of the excavated material, including determining
the requirements for non-hazardous waste transport and disposal. These procedures could readily be
accomplished. Preparation of a LUC RD for groundwater use restrictions would be readily accomplished.

LUCs would be easily implemented at NSGL.

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be
difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would
need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that

meeting residential exposure criteria would be required.

Cost

The estimated costs for Alternative 9-3 are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $3,220,000
e Annual Cost: $3,000
e 5 Year Cost: $26,000
e 30-Year NPW: $3,411,000

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings
and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the
other two sites. Remediation of all three sites is expected to be performed as part of a single project, so

the actual cost for this site will be lower due to economies of scale.
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6.1.5 Alternative 9-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, LUCs, and ISCO

6.1.5.1 Description

Alternative 9-3A would consist of four major components: (1) ISCO for groundwater treatment, (2) soil

excavation to meet unrestricted re-use, (3) off-site disposal, and (4) LUCs to restrict groundwater use.

The ISCO component of Alternative 9-3A would be the same as that described for Alternative 9-2A. The

excavation and off-site disposal components would be the same as described for Alternative 9-3.

LUCs would be implemented to restrict groundwater use. These are required throughout the site, but are
expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be specifically
implemented through a LUC RD to continue with the restrictions found in the existing NSGL Base
Instruction that does not allow the use of groundwater. The LUCs would be permanent in the event of a

change in land use or ownership. Figure 6-1 shows the extent of the area covered by LUCs.

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil
would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be

subject to Five-Year Reviews until PRGs are met.

6.1.5.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 9-3A would be protective of human health (including I/C and construction worker exposure),
because soil contaminants would be permanently removed from the site and by preventing exposure to

contaminated groundwater through LUCs and treatment. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARSs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk.
Compliance with groundwater quality standard regulations will be attained by meeting the requirements

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent
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groundwater use and through natural attenuation and by ISCO treatment of some of the groundwater.
NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 742 for this

area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation,
during the installation of ISCO injection wells, and during the sampling of monitoring wells, so hazardous
waste characterization and generator management regulations and lllinois special waste regulations
would be followed during the management of the excavated soil, well cuttings, and purge water. 1SCO
injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive
dust would be controlled as needed during excavation. Soil erosion and sedimentation controls would be
implemented during excavation and backfilling operations. If the property is transferred to a non-federal
owner, then LUCs will be recorded in the deed in accordance with the UECA, and a notation of the

presence of the ravine fill will be made in the deed in accordance with the Solid Waste Regulations.

Long-Term Effectiveness and Permanence

Alternative 9-3A would address soil contamination in a way that provides long-term effectiveness and
permanence. The contaminated soil would be removed from the site, thereby permanently limiting
exposure to human receptors. For groundwater, ISCO would permanently treat and remove some COCs.
In addition, this alternative would require that Five-Year Reviews be conducted for groundwater until

PRGs are met through treatment.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 9-3A would reduce the volume of COCs in groundwater through ISCO.

Short-Term Effectiveness

Implementation of Alternative 9-3A could result in short-term risk to remediation workers because of
exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However,
potential for exposure would be minimized by the implementation of engineering controls, such as dust
suppression and appropriate site monitoring. The potential for worker exposure would be further reduced
by compliance with site-specific health and safety procedures, including wearing appropriate PPE.
Appropriate site monitoring would also be implemented for this alternative to monitor emissions during
excavation activities. Similarly, exposure of workers to contamination during installation of injection wells,

construction and operation of the injection system, and groundwater sampling would be minimized by
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compliance with the requirements of the OSHA, including wearing of appropriate PPE and adherence to

site-specific health and safety procedures.

Alternative 9-3A could also have a minimal adverse impact on the surrounding community and the
environment as a result of the excavation and off-site transportation of contaminated soil and
transportation of oxidant to the site. This impact would also be adequately mitigated by the
implementation of engineering controls such as dust suppression and air quality monitoring, by

adherence to spill prevention procedures, and by compliance with DOT regulations.

Alternative 9-3A could be implemented within approximately 4 months and would achieve RAOs 1 and 2
at completion. RAO 3 is currently being met by existing controls, and implementation of the ISCO

process would be completed within 2 years.

Overall, the sustainability impact of Alternative 9-3A is high based on a sustainability analysis using Site
Wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 9-3A
contained high CO,e emissions (860 tons). Criteria pollutant emissions associated with Alternative 9-3A
for NO,, SO,, and PMj, emissions were 1.7, 0.73, and 3.2 tons, respectively. Energy demand for
Alternative 9-3A was high (37,000 MMBTU) and was largely attributed to production of borrow soil. Water

consumption associated with this Alternative is high, where a total of 13,000 gallons are used.

Implementability

Alternative 9-3A would be easily implemented. However, it is assumed that existing buildings would be
demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as
appropriate depending on whether the utility would be reused. Implementation of Alternative 9-3A would
involve the completion of numerous administrative procedures such as obtaining a construction permit for
excavation, and the off-site transportation and disposal of the excavated material, including determining
the requirements for non-hazardous waste transport and disposal. These procedures could readily be
accomplished. The chemical oxidation approach of oxidant injection via injection wells could be readily
installed and operated. The number of qualified contractors would be somewhat limited but not overly
restrictive. Preparation of a LUC RD for groundwater would be readily accomplished. LUCs would be

easily implemented at NSGL.

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be

difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would
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need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that

meeting residential exposure criteria would be required.

Cost

The estimated costs for Alternative 9-3A are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $3,668,000
e Annual Cost: $3,000
e 5 Year Cost: $26,000
e 30-Year NPW: $3,860,000

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings
and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the
other two sites. Remediation of all three sites is expected to be performed as part of a single project, so

the actual cost for this site will be lower due to economies of scale.

6.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

Table 6-1 provides a comparative analysis of the alternatives in relation to each specific evaluation
criterion used in the detailed analysis. The Navy has the option of selecting any alternative or

combination of alternatives.
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SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 9
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 4

Evaluation
Criterion

Alternative 9-1: No
Action

Alternative 9-2: LUCs
and Barrier

Alternative 9-2A:
LUCs, Barrier, and
ISCO

Alternative 9-3:
Excavation
(Unrestricted Re-
use), Off-site
Disposal, and LUCs

Alternative 9-3A:
Excavation
(Unrestricted Re-
use), Off-site
Disposal, LUCs, and
ISCO

Overall Protection
of Human Health
and Environment

Not protective. The
potential for exposure
of human receptors to
contaminated soil

Protective of human
health by minimizing
exposure to
contaminated soil and

Protective of human
health by minimizing
exposure to
contaminated soil and

Protective of human
health by removing
contaminated soil from
the site and by using

Protective of human
health by removing
contaminated soil from
the site and by treating

would remain groundwater. treating COCs in LUCs to restrict the COCs in groundwater.
unchanged. groundwater. use of groundwater.
Groundwater use
restrictions would
remain, but could be
lifted.

Compliance with

ARARs and TBCs

Chemical- Would not comply Would comply. Would comply. Would comply. Would comply.
Specific

Location-Specific
Action-Specific

Not applicable
Not applicable

Not applicable
Would comply

Not applicable
Would comply

Not applicable
Would comply

Not applicable
Would comply
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SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

Alternative 9-2A:

Alternative 9-3:
Excavation

Alternative 9-3A:
Excavation

Evaluation Alternative 9-1: No Alternative 9-2: LUCs . . (Unrestricted Re-
o ) . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action and Barrier . use), Off-site

ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO
Long-Term Neither effective nor Provides long-term Provides long-term Provides long-term Provides long-term
Effectiveness and permanent. effectiveness and effectiveness and effectiveness and effectiveness and
Permanence permanence. Least permanence. More permanence. More permanence. Most

effective because
LUCs must be
continually enforced to
prevent exposure.

effective than
Alternative 9-2
because groundwater
COCs are treated, but
LUCs must be
continually enforced to
prevent exposure to
soil contaminants.

effective than
Alternatives 9-2 and 9-
2A because soil
contaminants are
removed from the site.

effective because soil
contaminants are
removed from the site
and groundwater
COCs are treated.

Reduction of
Contaminant
Toxicity, Mobility,
or Volume through
Treatment

None. There would be
no treatment.

None. There would be
no treatment.

There would be
treatment of
groundwater COCs.

None. There would be
no treatment.

There would be
treatment of
groundwater COCs.
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SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

Alternative 9-2A:

Alternative 9-3:
Excavation

Alternative 9-3A:
Excavation

Evaluation Alternative 9-1: No Alternative 9-2: LUCs . . (Unrestricted Re-
o ) . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action and Barrier . use), Off-site
ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO

Short-Term Would not result in Would not result in Slight increase of risk Exposure of Exposure of
Effectiveness risks to remediation risks to remediation to remediation workers | remediation workers remediation workers

workers or result in
short-term adverse
impacts to the local
community and the
environment. Would
not achieve RAQOs or
PRGs.

workers or result in
short-term adverse
impacts to the local
community and the
environment. LUC
remedial design would
be implemented in
approximately 3
months, and would
achieve RAOs or
PRGs after
implementation.

from ISCO would be
controlled by PPE and
safety procedures.
Potential impact to the
local community and
the environment during
oxidant transport. LUC
remedial design would
be implemented in
approximately 3
months, and would
achieve RAOs or
PRGs after
implementation. 1ISCO
would be completed
within 2 years.

would be controlled by
PPE and safety
procedures. Potential
impact to community
from truck traffic.
Action would be

completed in 4 months.

RAOs 1 and 2 would
be met after
completion of
excavation. Would
achieve RAO 3 after
implementation of
LUCs.

during excavation and
ISCO would be
controlled by PPE and
safety procedures.
Potential impact to
community from truck
traffic and oxidant
transport. Action
would be completed in
4 months. RAOs 1 and
2 would be met after
completion of
excavation. Would
achieve RAO 3 after
implementation of
ISCO. ISCO would be
completed within

2 years.

Implementability

Nothing to implement.

Easy to implement.
Would be easiest to
implement.

Easy to implement.
Would be easier to
implement than
Alternatives 9-3 and 9-
3A.

Easy to implement, but
less difficult to
implement than
Alternative 9-3A.

Easy to implement, but
most difficult to
implement.
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Alternative 9-3:

Alternative 9-3A:
Excavation

Evaluation Alternative 9-1: No Alternative 9-2: LUCs AIternatlvg 9-2A: Excayatlon (Unrestricted Re-
o ) . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action and Barrier . use), Off-site

ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO

Costs:
Capital $0 $21,000 $488,000 $3,220,000 $3,668,000
NPW of Annual $0 $345,000 (30-Year) $346,000 (30-Year) $191,000 (30-Year) $192,000 (30-Year)
Costs
NPW $0 $366,000 (30-Year) $834,000 (30-Year) $3,411,000 (30-Year) $3,860,000 (30-Year)

ARARs - Applicable or Relevant and Appropriate Requirements.
ISCO - In-situ chemical oxidation.
LUCs - Land use controls.

NPW - Net present worth.

PPE - Personal protective equipment.
RAO - Remedial Action Objective.
TBC - To Be Considered.

Costs are stand alone cost for the site — economy of scale will be obtained when done in combination with other sites.
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7.0 DETAILED AND COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES
FOR SITE 21

7.1 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

7.1.1 Alternative 21-1: No Action

7.1.11 Description

This alternative is a "walk-away" alternative required under CERCLA to establish a basis for comparison
with other alternatives. Under this alternative, the property would be released for unrestricted use.
Existing groundwater use restrictions would remain in place. In addition, there would be no Five-Year
Review required to assess contamination at the site over time. This alternative could only be chosen if it

is determined that taking no action would be protective of human health and the environment.

7.1.1.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 21-1 would not provide protection of human health and the environment. The potential for
exposure of human receptors to contaminated soil via ingestion and dermal contact would remain
unchanged. The existing groundwater use restrictions would be protective of human health; however,

these restrictions could be lifted.

Compliance with ARARs and TBCs

Alternative 21-1 would not comply with chemical-specific ARARs and TBCs for soil because no action
would be taken to reduce COC concentrations. The existing groundwater use restrictions comply with
chemical-specific ARARs and TBCs for groundwater; however, these restrictions could be lifted. No
location-specific or action-specific ARARs are associated with this alternative. Chemical-specific ARARs
and TBCs for Alternative 21-1 are listed in Table 2-1.

Long-Term Effectiveness and Permanence

Alternative 21-1 would have no long-term effectiveness or permanence because nothing would be done
to reduce concentrations of soil COCs or to reduce human exposure to site contaminants. The existing

groundwater use restrictions would not provide long-term effectiveness or permanence because they are
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not permanent and could be revoked. Unlike deed restrictions or similar covenants, the groundwater use

restrictions do not run with the land.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 21-1 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

soil or groundwater treatment would occur.

Short-Term Effectiveness

Because no action would occur, implementation of Alternative 21-1 would not pose risks to on-site

remediation workers or result in short-term adverse impact to the local community or the environment.

Alternative 21-1 would not achieve the RAOs or the PRGs, and would also have no life cycle

sustainability impacts.

Implementability

Because no action would occur, Alternative 21-1 would be readily implementable. The technical
feasibility criteria, including constructability, operability, and reliability, are not applicable. The remedy

would be implementable if ultimately selected in the Record of Decision.

Cost

There would be no costs associated with Alternative 21-1.

7.1.2 Alternative 21-2: LUCs and Barrier

7.1.21 Description

Alternative 21-2 would consist of two major components: (1) LUCs and (2) barrier.

The existing pavement would be used as a barrier to prevent exposure by I/C workers to soil
contaminants exceeding I/C TACO criteria. Nearly all of the site is covered by a combination of asphalt
pavement (approximately 3 inches thick), and building foundations (assumed to be at least 6 to 12 inches
thick). The extent of coverage of the site is approximately 80 percent asphalt and 15 percent building

foundation. Approximately 5 percent of the site, near the corners of the site, is unpaved. In addition,
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approximately 2,000 ft° in the northwest corner of the site would need to be further evaluated to determine
if any action is needed. The barrier would be inspected and repaired as needed to maintain protection.

Figure 7-1 shows the extent of the barrier.

A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish
methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would
be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent
residential land use, restrict unauthorized construction, require notification of the presence of
contaminants to construction workers, require review of construction activities and intrusive work in the
area to protect workers through PPE and alternative methods to reduce exposure, require proper
management of excavated material, provide for long-term inspection of LUCs, and provide requirements
for dealing with changes in land use or site features. LUCs would also require routine inspection of the
pavement and repairs to the pavement to prevent exposure to contaminated soil. The areas to which the

LUCs would apply would be identified and surveyed by an lllinois Licensed Professional Land Surveyor.

LUCs would also be implemented to restrict groundwater use. The LUCs would be specifically
implemented through a LUC RD to continue the restrictions found in the existing NSGL Base Instruction
11130.1 that prohibits the use of groundwater. The LUCs would be permanent in the event of a change

in land use or ownership. Figure 7-1 shows the extent of the area covered by LUCs.

Five-Year Reviews would be required since concentrations of contaminants would remain in soil and

groundwater above levels acceptable for unrestricted use at the site.

7.1.2.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 21-2 would provide protection to human health by minimizing exposure to contaminated soil
through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater.

No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARs associated with this alternative.
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Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate
risk. Compliance with groundwater quality standard regulations will be attained by meeting the
requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to
prevent groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area,

so the background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. No wastes would be generated for this alternative, so
hazardous waste characterization and generator management regulations and lllinois special waste
regulations are not pertinent. Fugitive dust would be controlled as needed during maintenance of the
barrier, such as replacement of paving. If the property is transferred to a non-federal owner, then LUCs

will be recorded in the deed in accordance with the UECA.

Long-Term Effectiveness and Permanence

Alternative 21-2 would be an effective means of minimizing exposure to contaminants in site soil and
groundwater over the long term. The permanence of Alternative 21-2 would depend on the maintenance
of the LUCs and barrier, verification that the land use is being properly controlled, and verification that
groundwater is not being used. In addition, this alternative would require that Five-Year Reviews be

conducted to assess the protectiveness and effectiveness of the LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 21-2 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

treatment would occur.

Short-Term Effectiveness

Implementation of Alternative 21-2 would not pose risks to on-site remediation workers or result in short-
term adverse impact to the local community or the environment. Alternative 21-2 could be implemented
within approximately 3 months and would achieve RAOs 1 and 2 upon implementation by restricting
exposure to soil at the site. RAO 3 is currently being met by existing controls, and implementation of the

groundwater LUC would provide a permanent restriction.
Overall, the sustainability impact of Alternative 21-2 is low based on a sustainability analysis using Site

Wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21-2
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contained low GHG emissions (0.76 ton). Criteria pollutant emissions associated with Alternative 21-2 for
NO,, SO,, and PM;, emissions were 2.8x10™, 9.8x10°, and 5.7x10 ton, respectively. Energy demand
for Alternative 21-2 was low (8.6 MMBTU). There is no direct water consumption associated with

Alternative 21-2.

Implementability

Alternative 21-2 would be easily implemented since LUCs are already in place at other sites at NSGL.
Inspection and maintenance of the barrier can be easily performed. Preparation of a LUC RD would be

readily accomplished.

Cost

The estimated costs for Alternative 21-2 are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $21,000
e Annual Cost: $9,000
e 5 Year Cost: $26,000
e 30-Year NPW: $366,000

This cost is for the remediation of this site independent of the other two sites. Remediation of all three
sites is expected to be performed as part of a single project, so the actual cost for this site will be lower

due to economies of scale.

7.1.3 Alternative 21-2A: LUCs, Barrier, and ISCO

7.131 Description

Alternative 21-2A would consist of four major components: (1) LUCs, (2) barrier, and (3) ISCO for

groundwater treatment.

The existing pavement would be used as a barrier to prevent exposure by I/C workers to soil
contaminants exceeding I/C TACO criteria. In addition, approximately 2,000 ft* in the northwest corner of
the site would need to be further evaluated to determine if any action is needed. All pavement would be

inspected and repaired as needed to maintain protection. Figure 7-2 shows the extent of the barrier.
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A LUC RD would be prepared in accordance with the Navy's LUC Principles (DoD, 2003) to establish
methods to prevent exposure to COCs, and to restrict the disturbance of contaminated soil. LUCs would
be implemented in accordance with the LUCMOA. Specifically, LUCs would be implemented to prevent
residential land use, restrict unauthorized construction, require notification of the presence of
contaminants to construction workers, require review of construction activities and intrusive work in the
area to protect workers through PPE and alternative methods to reduce exposure, require proper
management of excavated material, provide for long-term inspection of LUCs, and provide requirements
for dealing with changes in land use or site features. LUCs would also require routine inspection of the
pavement and repairs to the pavement to prevent exposure to contaminated soil. The areas to which the

LUCs would apply would be identified and surveyed by an lllinois Licensed Professional Land Surveyor.

LUCs would also be implemented to restrict groundwater use. These are required throughout the site,
but are expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be
specifically implemented through a LUC RD to continue the restrictions found in the existing NSGL Base
Instruction 11130.1 that prohibits the use of groundwater. The LUCs would be permanent in the event of

a change in land use or ownership. Figure 7-2 shows the extent of the area covered by LUCs.

For the purposes of the development of this alternative, ISCO would consist of injection of Fenton’s
reagent to treat pentachlorophenol. Other oxidants, such as persulfate, should be considered during
remedial design. Oxidant injection would use injection wells so that multiple injections can be performed,
if needed. The injection system would consist of a grid of injection wells over a 50-foot by 50-foot area
centered on well MWO1. Because of the low COC concentrations, high clay content, and heterogeneity, it
is assumed that two injection events would be required to achieve chemical oxidation of the COCs. The
area to be treated is shown on Figure 7-2. Thirty-two wells based on a 10-foot grid and 5,600 gallons of
7-percent (by weight) solution of Fenton’s reagent are estimated to be required. A bench and/or pilot

study would be performed to confirm well spacing and oxidant application rates.

Prior to the ISCO remedial design, groundwater samples would be collected from existing monitoring
wells that have COC concentrations greater than the PRGs, and possibly wells downgradient of these
wells, to determine the presence of contamination. Monitoring of groundwater would be required to
assess the performance of chemical oxidation. Performance monitoring would include collecting
groundwater samples from monitoring wells located within the contaminant plumes to assess trends in
concentrations of COCs and on the periphery of the plumes to evaluate potential migration of COCs.
Generally samples would be analyzed for field parameters (pH, DO, ORP, specific conductivity, turbidity,

and groundwater elevation) and COCs.
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Approximately 2 years would be required for treatment. The need for and locations of additional injection
events will be determined based on the performance monitoring. Conceptual design calculations are

provided in Appendix B.

Five-Year Reviews would be required since concentrations of contaminants would remain in soil above

levels acceptable for unrestricted use at the site.

7.1.3.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 21-2A would provide protection to human health by minimizing exposure to contaminated soil
through LUCs and maintenance of the barrier and by preventing exposure to contaminated groundwater

through LUCs and treatment. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through a combination of barriers and LUCs which prevent exposure and eliminate
risk. Compliance with groundwater quality standard regulations will be attained by meeting the
requirements for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to
prevent groundwater use and through natural attenuation and by ISCO treatment of some of the
groundwater. NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35

IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the installation of
ISCO injection wells and during the sampling of monitoring wells, so hazardous waste characterization
and generator management regulations and lllinois special waste regulations would be followed. ISCO
injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive
dust would be controlled as needed during maintenance of the barrier, such as replacement of paving. If
the property is transferred to a non-federal owner, then LUCs will be recorded in the deed in accordance
with the UECA.
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Long-Term Effectiveness and Permanence

Alternative 21-2A would be an effective means of minimizing exposure to contaminants in site soil and
groundwater over the long term. The permanence of Alternative 21-2A would depend on the
maintenance of the LUCs and barrier and verification that the land use is being properly controlled. For
groundwater, ISCO would permanently treat and remove some COCs. In addition, this alternative would
require that Five-Year Reviews be conducted to assess the protectiveness and effectiveness of the
LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 21-2A would reduce the volume of COCs in groundwater through ISCO.

Short-Term Effectiveness

Implementation of the soil components of Alternative 21-2A would not pose risks to on-site remediation
workers or result in short-term adverse impact to the local community or the environment. Exposure of
workers to contamination during installation of injection wells, construction and operation of the injection
system, and groundwater sampling would be minimized by compliance with the requirements of the
OSHA, including wearing of appropriate PPE and adherence to site-specific health and safety
procedures. Alternative 21-2A could be implemented within approximately 3 months and would achieve
RAOs 1 and 2 upon implementation by restricting exposure to soil at the site. RAO 3 is currently being

met by existing controls, and implementation of the ISCO process would be completed within 2 years.

Overall, the sustainability impact of Alternative 21-2A is low based on a sustainability analysis using Site
Wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21-2A
contained low GHG emissions (12 tons). Criteria pollutant emissions associated with Alternative 21-2A
for NO,, SOy, and PM;y emissions were 0.019, 0.016, and 0.0032 ton, respectively. Energy demand for
Alternative 21-2A was low (220 MMBTU) and was largely attributed to laboratory analytical services.

Water consumption associated with this Alternative is high, where a total of 14,000 gallons are used.

Implementability

Alternative 21-2A would be easily implemented since LUCs are already in place at other sites at NSGL.
Inspection, maintenance of the barrier, and monitoring well sampling can be easily performed. The

chemical oxidation approach of oxidant injection via injection wells could be readily installed and
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operated. The number of qualified contractors would be somewhat limited but not overly restrictive.

Preparation of a LUC RD would be readily accomplished.

Cost

The estimated costs for Alternative 21-2A are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $554,000
e Annual Cost: $9,000
e 5 Year Cost: $26,000
e 30-Year NPW: $900,000

This cost is for the remediation of this site independent of the other two sites. Remediation of all three
sites is expected to be performed as part of a single project, so the actual cost for this site will be lower

due to economies of scale.

7.1.4 Alternative 21-3: Excavation (Unrestricted Re-use), Off-Site Disposal, and LUCs

7.14.1 Description

Alternative 21-3 would consist of three major components: (1) soil excavation to meet unrestricted re-use,

(2) off-site disposal, and (3) LUCs to restrict groundwater use.

Alternative 21-3 would consist of the excavation of approximately 3,000 cy of contaminated soil to meet
PRGs for residential exposure, as shown on Figures 7-3 and 7-4 (see Appendix B). The total excavation
area is approximately 34,000 square feet, and the depth of excavation ranges from 1 foot to 6 feet bgs.
Figure 7-3 shows the entire extent of the excavations. Figure 7-4 shows the extent of the subsurface soil
excavations only, for clarity. The excavation areas are adjacent to several buildings, but it is assumed
that this alternative would only be implemented if the base was closed and there was a change in land
use. In addition, this alternative assumes that the buildings would be demolished because of the change
in land use, so the buildings would not need to be protected during excavation. It is assumed that the
contaminated soil is not under the buildings. Excavated material would be transported off-site to a non-
hazardous landfill for disposal. Prior to excavation, the limits of excavation would be confirmed by
sampling. Excavated areas would be backfilled with clean soil and the surface would be seeded with

grass.
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LUCs would be implemented to restrict groundwater use. The LUCs would be specifically implemented
through a LUC RD to continue with the restrictions found in the existing NSGL Base Instruction that does
not allow the use of groundwater. The LUCs would be permanent in the event of a change in land use or

ownership. Figure 7-1 shows the extent of the area covered by LUCs.

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil
would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be

subject to Five-Year Reviews.

7.1.4.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 21-3 would be protective of human health (including I/C and construction worker exposure),
because soil contaminants would be permanently removed from the site and exposure to contaminated

groundwater would be prevented. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARSs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk.
Compliance with groundwater quality standard regulations will be attained by meeting the requirements
for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent
groundwater use and through natural attenuation. NSGL is in the Metropolitan Statistical Area, so the

background soil concentrations in 35 IAC 742 for this area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation, so
hazardous waste characterization and generator management regulations and lllinois special waste
regulations would be followed during the management of the excavated soil. Fugitive dust would be
controlled as needed during excavation. Soil erosion and sedimentation controls would be implemented
during excavation and backfilling operations. If the property is transferred to a non-federal owner, then
LUCs will be recorded in the deed in accordance with the UECA.
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Long-Term Effectiveness and Permanence

Alternative 21-3 would address soil contamination in a way that provides long-term effectiveness and
permanence. The contaminated soil would be removed from the site, thereby permanently limiting
exposure to human receptors. The permanence of Alternative 21-3 for groundwater contamination would
depend on the maintenance of the groundwater LUCs and verification that groundwater is not being used.
In addition, this alternative would require that Five-Year Reviews be conducted for groundwater to assess

the protectiveness and effectiveness of the LUCs.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 21-3 would not reduce the toxicity, mobility, or volume of COCs through treatment because no

treatment would occur.

Short-Term Effectiveness

Implementation of Alternative 21-3 could result in short-term risk to remediation workers because of
exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However,
potential for exposure would be minimized by the implementation of engineering controls, such as dust
suppression and appropriate site monitoring. The potential for worker exposure would be further reduced
by compliance with site-specific health and safety procedures, including wearing appropriate PPE.
Appropriate site monitoring would also be implemented for this alternative to monitor emissions during

excavation activities.

Alternative 21-3 could also have a minimal adverse impact on the surrounding community and the
environment as a result of the excavation and off-site transportation of contaminated soil. This impact
would also be adequately mitigated by the implementation of engineering controls such as dust
suppression and air quality monitoring, by adherence to spill prevention procedures, and by compliance

with DOT regulations.

Alternative 21-3 could be implemented within approximately 2 months and would achieve RAOs 1 and 2
at completion. RAO 3 is currently being met by existing controls, and implementation of the groundwater

LUC would provide a permanent restriction.
Overall, the sustainability impact of Alternative 21-3 is high based on a sustainability analysis using Site

Wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a

cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21-3
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contained high CO,e emissions (260 tons). Criteria pollutant emissions associated with Alternative 21-3
for NO,, SO,, and PM,, emissions were 0.56, 0.24, and 0.90 ton, respectively. Energy demand for
Alternative 21-3 was high (11,000 MMBTU) and was largely attributed to production of borrow soil. Water

usage associated with decontamination activities is low, where a total of 1,700 gallons are used.

Implementability

Alternative 21-3 would be easily implemented. However, it is assumed that existing buildings would be
demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as
appropriate depending on whether the utility would be reused. Implementation of Alternative 21-3 would
involve the completion of numerous administrative procedures such as obtaining a construction permit for
excavation, and the off-site transportation and disposal of the excavated material, including determining
the requirements for non-hazardous waste transport and disposal. These procedures could readily be
accomplished. Preparation of a LUC RD for groundwater use restrictions would be readily accomplished.

LUCs would be easily implemented at NSGL.

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be
difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would
need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that

meeting residential exposure criteria would be required.

Cost

The estimated costs for Alternative 21-3 are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $1,244,000
e Annual Cost: $3,000
e 5 Year Cost: $26,000
e 30-Year NPW: $1,436,000

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings
and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the
other two sites. Remediation of all three sites is expected to be performed as part of a single project, so

the actual cost for this site will be lower due to economies of scale.
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7.1.5 Alternative 21-3A: Excavation (Unrestricted Re-use), Off-Site Disposal, LUCs, and ISCO

7.151 Description

Alternative 21-3A would consist of four major components: (1) ISCO for groundwater treatment, (2) soil

excavation to meet unrestricted re-use, (3) off-site disposal, and (4) LUCs to restrict groundwater use.

The ISCO component of Alternative 21-3A would be the same as that described for Alternative 21-2A.

The excavation and off-site disposal components would be the same as described for Alternative 21-3.

LUCs would be implemented to restrict groundwater use. These are required throughout the site, but are
expected to be short-term where ISCO is applied and PRGs are met. The LUCs would be specifically
implemented through a LUC RD to continue with the restrictions found in the existing NSGL Base
Instruction that does not allow the use of groundwater. The LUCs would be permanent in the event of a

change in land use or ownership. Figure 7-1 shows the extent of the area covered by LUCs.

No Five-Year Reviews would be required for the soil because concentrations of contaminants in soil
would be less than levels acceptable for unrestricted use at the site. However, the groundwater would be

subject to Five-Year Reviews until PRGs are met.

7.1.5.2 Detailed Analysis

Overall Protection of Human Health and the Environment

Alternative 21-3A would be protective of human health (including I/C and construction worker exposure),
because soil contaminants would be permanently removed from the site and by preventing exposure to

contaminated groundwater through LUCs and treatment. No risks to the environment were identified.

Compliance with ARARs and TBCs

Chemical- and action-specific ARARs and TBCs for this alternative are listed in Tables 2-1 and 2-3,

respectively. There are no location-specific ARARSs associated with this alternative.

Risk-based chemical-specific TBCs (CSFs, RfDs, USEPA Guidance documents, and lllinois TACO
values) will be met through excavation and off-site disposal of contaminated soil which eliminates risk.
Compliance with groundwater quality standard regulations will be attained by meeting the requirements

for Alternative Groundwater Quality Restoration by implementing groundwater LUCs to prevent
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groundwater use and through natural attenuation and by ISCO treatment of some of the groundwater.
NSGL is in the Metropolitan Statistical Area, so the background soil concentrations in 35 IAC 742 for this

area are used in the development of PRGs.

Action-specific ARARs and TBCs will be met. Solid wastes would be generated during the excavation,
during the installation of ISCO injection wells, and during the sampling of monitoring wells, so hazardous
waste characterization and generator management regulations and lllinois special waste regulations
would be followed during the management of the excavated soil, well cuttings, and purge water. 1SCO
injection wells would be installed and abandoned according to UIC regulations for Class V wells. Fugitive
dust would be controlled as needed during excavation. Soil erosion and sedimentation controls would be
implemented during excavation and backfilling operations. If the property is transferred to a non-federal

owner, then LUCs will be recorded in the deed in accordance with the UECA.

Long-Term Effectiveness and Permanence

Alternative 21-3A would address soil contamination in a way that provides long-term effectiveness and
permanence. The contaminated soil would be removed from the site, thereby permanently limiting
exposure to human receptors. For groundwater, ISCO would permanently treat and remove some COCs.
In addition, this alternative would require that Five-Year Reviews be conducted for groundwater until

PRGs are met through treatment.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternative 21-3A would reduce the volume of COCs in groundwater through ISCO.

Short-Term Effectiveness

Implementation of Alternative 21-3A could result in short-term risk to remediation workers because of
exposure to contaminated soil during excavation, staging, transportation, and off-site disposal. However,
potential for exposure would be minimized by the implementation of engineering controls, such as dust
suppression and appropriate site monitoring. The potential for worker exposure would be further reduced
by compliance with site-specific health and safety procedures, including wearing appropriate PPE.
Appropriate site monitoring would also be implemented for this alternative to monitor emissions during
excavation activities. Similarly, exposure of workers to contamination during installation of injection wells,
construction and operation of the injection system, and groundwater sampling would be minimized by
compliance with the requirements of the OSHA, including wearing of appropriate PPE and adherence to

site-specific health and safety procedures.
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Alternative 21-3A could also have a minimal adverse impact on the surrounding community and the
environment as a result of the excavation and off-site transportation of contaminated soil and
transportation of oxidant to the site. This impact would also be adequately mitigated by the
implementation of engineering controls such as dust suppression and air quality monitoring, by

adherence to spill prevention procedures, and by compliance with DOT regulations.

Alternative 21-3A could be implemented within approximately 2 months and would achieve RAOs 1 and 2
at completion. RAO 3 is currently being met by existing controls, and implementation of the ISCO

process would be completed within 2 years.

Overall, the sustainability impact of Alternative 21-3A is high based on a sustainability analysis using Site
wise™ (see Appendix C). Emissions of CO,, CH4;, and N,O were normalized to CO,e, which is a
cumulative method of weighing GHG emissions relative to global warming potential. Alternative 21-3A
contained high CO,e emissions (270 tons). Criteria pollutant emissions associated with Alternative 21-3A
for NO,, SO,, and PM,, emissions were 0.56, 0.25, and 0.90 ton, respectively. Energy demand for
Alternative 21-3A was high (11,000 MMBTU) and was largely attributed to production of borrow soil.

Water usage associated with decontamination activities is high, where a total of 14,000 gallons are used.

Implementability

Alternative 21-3A would be easily implemented. However, it is assumed that existing buildings would be
demolished, so shoring would not be required near the buildings. Buried utilities would be addressed as
appropriate depending on whether the utility would be reused. Implementation of Alternative 21-3A would
involve the completion of numerous administrative procedures such as obtaining a construction permit for
excavation, and the off-site transportation and disposal of the excavated material, including determining
the requirements for non-hazardous waste transport and disposal. These procedures could readily be
accomplished. The chemical oxidation approach of oxidant injection via injection wells could be readily
installed and operated. The number of qualified contractors would be somewhat limited but not overly
restrictive. Preparation of a LUC RD for groundwater would be readily accomplished. LUCs would be

easily implemented at NSGL.

If this alternative is implemented while maintaining the buildings and utilities, then the alternative will be
difficult to implement. Shoring would be required for excavations next to buildings. Buried utilities would
need to be protected or possibly rerouted. Note that under current site use conditions, it is unlikely that

meeting residential exposure criteria would be required.
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Cost

The estimated costs for Alternative 21-3A are shown below and a detailed cost estimate is provided in

Appendix D.

e Capital Cost: $1,686,000
e Annual Cost: $3,000
e 5 Year Cost: $26,000
e 30-Year NPW: $1,878,000

If buildings and utilities must be maintained, then costs will be higher to account for shoring of buildings
and protection and/or rerouting of utilities. This cost is for the remediation of this site independent of the
other two sites. Remediation of all three sites is expected to be performed as part of a single project, so

the actual cost for this site will be lower due to economies of scale.

7.2 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

Table 7-1 provides a comparative analysis of the alternatives in relation to each specific evaluation
criterion used in the detailed analysis. The Navy has the option of selecting any alternative or

combination of alternatives.
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TABLE 7-1

SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 21
SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 4

Evaluation
Criterion

Alternative 21-1: No
Action

Alternative 21-2:
LUCs and Barrier

Alternative 21-2A:
LUCs, Barrier, and
ISCO

Alternative 21-3:
Excavation
(Unrestricted Re-
use), Off-site
Disposal, and LUCs

Alternative 21-3A:
Excavation
(Unrestricted Re-
use), Off-site
Disposal, LUCs, and
ISCO

Overall Protection
of Human Health
and Environment

Not protective. The
potential for exposure
of human receptors to
contaminated soil

Protective of human
health by minimizing
exposure to
contaminated soil and

Protective of human
health by minimizing
exposure to
contaminated soil and

Protective of human
health by removing
contaminated soil from
the site and by using

Protective of human
health by removing
contaminated soil from
the site and by treating

would remain groundwater. treating COCs in LUCs to restrict the COCs in groundwater.
unchanged. groundwater. use of groundwater.
Groundwater use
restrictions would
remain, but could be
lifted.
Compliance with
ARARs and TBCs
Chemical- Would not comply Would comply. Would comply. Would comply. Would comply.
Specific

Location-Specific
Action-Specific

Not applicable
Not applicable

Not applicable
Would comply

Not applicable
Would comply

Not applicable
Would comply

Not applicable
Would comply
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SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 21

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 2 OF 4

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

Alternative 21-2A:

Alternative 21-3:
Excavation

Alternative 21-3A:
Excavation

Evaluation Alternative 21-1: No Alternative 21-2: . . (Unrestricted Re-
L : . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action LUCs and Barrier . use), Off-site
ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO

Long-Term Neither effective nor Provides long-term Provides long-term Provides long-term Provides long-term
Effectiveness and permanent. effectiveness and effectiveness and effectiveness and effectiveness and
Permanence permanence. Least permanence. More permanence. More permanence. Most

effective because
LUCs must be
continually enforced to
prevent exposure.

effective than
Alternative 21-2
because groundwater
COCs are treated, but
LUCs must be
continually enforced to
prevent exposure to
soil contaminants.

effective than
Alternatives 21-2 and
21-2A because soil
contaminants are
removed from the site.

effective because soil
contaminants are
removed from the site
and groundwater
COCs are treated.

Reduction of
Contaminant
Toxicity, Mobility,
or Volume through
Treatment

None. There would be
no treatment.

None. There would be
no treatment.

There would be
treatment of
groundwater COCs.

None. There would be
no treatment.

There would be
treatment of
groundwater COCs.
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SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES - SITE 21

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 3 OF 4

SITES 5, 9, AND 21 FOCUSED FEASIBILITY STUDY

Alternative 21-2A:

Alternative 21-3:
Excavation

Alternative 21-3A:
Excavation

Evaluation Alternative 21-1: No Alternative 21-2: . . (Unrestricted Re-
L : . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action LUCs and Barrier . use), Off-site
ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO

Short-Term Would not result in Would not result in Slight increase of risk Exposure of Exposure of
Effectiveness risks to remediation risks to remediation to remediation workers | remediation workers remediation workers

workers or result in
short-term adverse
impacts to the local
community and the
environment. Would
not achieve RAOs or
PRGs.

workers or result in
short-term adverse
impacts to the local
community and the
environment. LUC
remedial design would
be implemented in
approximately 3
months, and would
achieve RAOs or
PRGs after
implementation.

from ISCO would be
controlled by PPE and
safety procedures.
Potential impact to the
local community and
the environment during
oxidant transport. LUC
remedial design would
be implemented in
approximately 3
months, and would
achieve RAOs or
PRGs after
implementation. ISCO
would be completed
within 2 years.

would be controlled by
PPE and safety
procedures. Potential
impact to community
from truck traffic.
Action would be
completed in 2 months.
RAOs 1 and 2 would
be met after
completion of
excavation. Would
achieve RAO 3 after
implementation of
LUCs.

during excavation and
ISCO would be
controlled by PPE and
safety procedures.
Potential impact to
community from truck
traffic and oxidant
transport. Action
would be completed in
2 months. RAOs 1
and 2 would be met
after completion of
excavation. Would
achieve RAO 3 after
implementation of
ISCO. ISCO would be
completed within

2 years.

Implementability

Nothing to implement.

Easy to implement.
Would be easiest to
implement.

Easy to implement.
Would be easier to
implement than
Alternatives 21-3 and
21-3A.

Easy to implement, but
less difficult to
implement than
Alternative 21-3A.

Easy to implement, but
most difficult to
implement.
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NAVAL STATION GREAT LAKES
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Alternative 21-3:

Alternative 21-3A:

Alt tive 21-2A: Excavation Excavation
Evaluation Alternative 21-1: No Alternative 21-2: ernative 21-2A. . (Unrestricted Re-
L : . LUCs, Barrier, and (Unrestricted Re- )
Criterion Action LUCs and Barrier . use), Off-site
ISCO use), Off-site .
Disposal, and LUCs Disposal, LUCs, and
' ISCO

Costs:
Capital $0 $21,000 $554,000 $1,244,000 $1,686,000
NPW of Annual $0 $345,000 (30-Year) $346,000 (30-Year) $192,000 (30-Year) $192,000 (30-Year)
Costs
NPW $0 $366,000 (30-Year) $900,000 (30-Year) $1,436,000 (30-Year) $1,878,000 (30-Year)

ARARs - Applicable or Relevant and Appropriate Requirements.
ISCO - In-situ chemical oxidation.
LUCs - Land use controls.

NPW - Net present worth.

PPE - Personal protective equipment.
RAO - Remedial Action Objective.
TBC - To Be Considered.

Costs are stand alone cost for the site — economy of scale will be obtained when done in combination with other sites.
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