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EXECUTIVE SUMMARY

E.1l PURPOSE AND OBJECTIVE OF REPORT

This Remedial Investigation (RI) Report summarizes the field investigative activities and data, and the
results of the geophysical survey and analytical activities for Site 21, Building 1517 Landfill, located within
Naval Station Great Lakes (NS Great Lakes) in Great Lakes, lllinois The chemical data for Site 21

(groundwater and soil) were used to conduct a Human Health Risk Assessment (HHRA).

The RI was completed in two phases. A geophysical survey was completed prior to Phase | of the Rl in
an attempt to determine the edges of suspected disposal areas related to the former ravines; this
information was used to guide the subsequent media sampling efforts. Phase | of the RI fieldwork was
conducted in September 2009 and consisted of the drilling of soil borings, and the collection and
laboratory analysis of soil samples. Phase Il of the RI fieldwork was conducted in November 2009 and
consisted of the installation of permanent groundwater monitoring wells, collection and laboratory analysis

of groundwater samples, and surveying of the groundwater monitoring wells.

Site 21 has contractually been 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 occurred on the adjacent Site 9.
However, investigation of the site has showed no evidence of landfilling. Therefore, in order to eliminate
the misconception that waste has been placed at the site, its name will be 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.”

E.2 INVESTIGATION OBJECTIVES

Data collected during the Rl were used to meet the following objectives:

e Determine the nature of fill material(s) that were used at Site 21, and identify human health risks that

may be associated with this material.
e Determine if concentrations of volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), inorganics, pesticides/herbicides, polychlorinated biphenyls (PCBs), and dioxins/furans are

present within soil and groundwater at Site 21, and if they exceed regulatory screening levels.

e Prepare a RI Report for submittal to the Illinois Environmental Protection Agency (lllinois EPA).

071205/P ES-1 CTO C064
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E.3 HISTORICAL INFORMATION

Site 21 is located in the northern portion of Naval Station Great Lakes, and is approximately 7 acres.
Site 21 contains several buildings and parking lots, and is almost entirely covered with buildings and
pavement. Building 1517, located on Site 21, is used for equipment storage, and was historically
associated with the salvage operations at Naval Station Great Lakes. A storage building is located south
of Building 1517 and is used by the paint, electrical, etc. shops. A temporary hazardous waste storage
area is also located next to Building 1517 at the southwest corner. Building 1506, which sits in the
northwestern portion of Site 21, was built in 1993, and houses offices along with the garage and fueling

station for base support and government vehicles.

As a result of the historical practices at Naval Station Great Lakes, there may be soil and groundwater
contamination at Site 21. 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. 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. Two nearby sites may have
affected Site 21: the underground-storage tank (UST) Site 5, northwest of Site 21, where Leaking
Underground Storage Tanks (LUSTs) were present that were likely used for oil or fuel storage; and
Site 5, the Transformer Storage Boneyard, south of Site 21, that was the primary storage area for out-of-

service transformers from 1945 to 1985. Elevated concentrations of PCBs have been detected at Site 5.

Prior to this RI, no environmental sampling involving chemical data analysis had been conducted to
specifically define environmental conditions at Site 21. Monitoring wells and soil borings were installed in
the westernmost corner of the Site as part of an investigation of leaking storage tanks on an adjacent
point of entry. Other types of subsurface investigations have provided information about the site. Soil
borings drilled prior to the construction of Building 1506 over a large portion of the northern and western
sections of Site 21 indicated the presence of thin zones of fill in that area of the site; however no buried
waste or debris was found. In addition, a geophysical survey performed by Tetra Tech prior to this RI
indicated that there could potentially be fill or waste and debris in the southeastern corner of the site, but

none was encountered in the soil borings.

E.4 SITE-SPECIFIC GEOLOGY

The surface of Site 21 is covered primarily with buildings and pavement, except for the northwestern and
southeastern corners where there are grassy areas, and the northeastern corner where there is a

soil/gravel-covered area. With the exception of the southwestern portion of the site, most of the site has a

071205/P ES-2 CTO C064
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layer of fill material below the asphalt/grassy top to a depth of 1 to 5 feet below ground surface (bgs).
There was no evidence of waste placement or “landfilling” encountered in the investigation of the site.
Typically this fill is a sand, gravelly sand, and/or silty sand with areas of coal, ash, slag, brick fragments,
etc. Below this fill material is a natural clay/silt unit that is common in the Great Lakes area, which was

observed to 28 feet bgs during this RI.

Laboratory sieve analysis of one sample location at Site 21 and three sample locations at Site 9 (adjacent
site) indicates that the Unified Soil Classification System description of the soil encountered during the
investigation ranges from SP/SM (sandy silt) near the surface to SM (silty sand), SM/SC (silty, clayey

sand), and ML/CL (silt clay mix) in the subsurface soil.

E.5 SITE-SPECIFIC HYDROGEOLOGY

The groundwater level measurements from the six wells installed onsite show that the top of the shallow
aquifer ranges from approximately 1.35 to 6.25 feet bgs, and is composed primarily of a silty clay unit.
The flow direction of groundwater onsite is typically in the southeast direction. Slug aquifer tests were
completed on four wells at Site 21: NTC21-MW-01, NTC21-MW-02, NTC21-MW-05, and NTC21-MW-06.
Hydraulic conductivity (K) values calculated for the wells ranged from 1.73 x10? cm/sec to 8.75 X

10 cm/sec, and averaged 6.97 x 10”° cm/sec.

E.6 RELATED REMEDIATION AND INVESTIGATION

In April 2010, TolTest, Inc. under subcontract to Naval Facilities Engineering Command (NAVFAC),
completed closure of a former UST site located at Naval Station Great Lakes, Building 1600A. Building
1600A is located due west of Building 1506 across Spauling Street and the adjacent railroad tracks. It is
approximately 200 feet west of the Site 21 western boundary. As part of the closure, TolTest removed
tanks and soil, and installed, operated, and monitored a biosparge system to treat a groundwater plume.
The groundwater plume was identified as extending east approximately 250 feet from the source and
onto the northwest corner of Site 21. As part of closure activities, groundwater samples were collected
from 8 existing monitoring wells in March 2008 and soil samples were collected from 11 locations in
December 2008. Two of the well locations (MW-5 and MW-6) and three of the soil sampling locations
(SB09, SB10, and SB11) were situated in the northwest portion of Site 21. All of the groundwater
samples, including those collected from MW-5 and MW-6 in March 2008, were below the groundwater
remediation objectives (GROs). Additionally, all of the soil samples collected met the soil remediation
objectives (SROs) while taking into account the background values, with the exception of the sample from
SB10.

071205/P ES-3 CTO C064
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E.7 RI FIELD ACTIVITIES

A geophysical survey was performed using an electromagnetic (EM) instrument, Geonics EM31-MK2.
The objective of the geophysical survey work was to identify areas that may contain buried waste or other

subsurface anomalies. This information was then used to guide subsequent media sampling efforts.

Twenty-two test borings were performed at Site 21 using direct push technology (DPT) drilling. Surface
soil samples were collected at each of the test boring locations for laboratory analysis. Because most of
the site surface is asphalt/pavement, soil samples were collected immediately below the pavement and
taken directly from the acetate liner advanced by the DPT. One surface soil sample was collected for
laboratory analysis from each DPT soil boring location at a depth of 0.5 to 1.0 foot bgs (the first 6 inches

below asphalt).

Subsurface soil samples were collected at each of the 22 test boring locations for laboratory analysis.
With the exception of soil borings in the northwest corner where the DPT rig hit shallow refusal, one
subsurface soil sample was collected from each DPT soil boring for laboratory analyses. Surface and
subsurface soil samples were screened with a photoionization detector (PID) or X-ray Fluorescence
(XRF). Samples were collected in locations where staining or odors were observed, or where elevated
PID or XRF readings occurred. If there were no elevated readings, and no staining or odors were

observed, soil samples were collected from the interval directly above the groundwater table.

Permanent monitoring wells (NTC21-MW-01 through NTC21-MW-06) were installed in six locations at
Site 21 to investigate the first water bearing (shallow groundwater) zone. Monitoring wells were installed
to allow for the collection of groundwater samples for laboratory analysis to determine the presence of
groundwater contamination, and to determine the depth to groundwater. After monitoring wells were

installed and sampled, slug tests were conducted to determine groundwater aquifer characteristics.

E.8 RI RESULTS

Surface soil, subsurface soil, and groundwater analytical results were compared to screening criteria
provided by the lllinois Tiered Approach to Corrective Action Objectives (TACO), lllinois Non-TACO, and
United States Environmental Protection Agency (USEPA). Analytical results were compared against both
the minimum screening values, which are primarily based on conservative residential exposure scenarios,
and the applicable lllinois TACO Residential and Industrial criteria that address only ingestion and
inhalation exposure routes. The results of the comparisons against the TACO Ingestion and Inhalation
Remediation Objectives for Residential and Industrial recipients for surface soil, subsurface soil, and

groundwater are summarized below and in detail in Section 4.0.
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The minimum regulatory screening criteria in many cases are the “soil to groundwater” criteria provided
by TACO or USEPA. However, when the soil results are compared to the TACO Residential and
Industrial Ingestion and Inhalation screening criteria, there are only a handful of exceedances as

described in Sections 4.4.1 and 4.4.2 and shown on Figure 4-17.

Surface Soil Results

The initial comparison of the soil results to the minimum regulatory screening criteria (Section 4.3)
identified many exceedances. Exceedances of inorganics in surface soils were widespread throughout
the site. However, most inorganics were detected at concentrations an order of magnitude or higher than
the minimum regulatory screening values in surface soil samples collected slightly southwest of Building
1517.

Inorganics in the form of manganese and lead were detected at concentrations above TACO Ingestion
Remediation Objectives (Residential only). Lead was detected above the TACO Soil Remediation
Objective for Residential Properties (400 mg/kg) at two surface soil locations. Although the two detections
(428 mg/kg at SB-10 and 407 mg/kg at SB-13) exceed the relevant TACO criterion, the average lead
concentration in surface soil at the Site is below the TACO residential criterion. Manganese was also
found in excess of the TACO Soil Remediation Objective for Residential Properties at two surface soil
locations. As with lead, the average concentration of manganese across the Site is below the residential

criterion.

PAHs in the form of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial) at numerous sampling locations
throughout the site. The highest concentrations of these constituents were encountered at one sample
location, NTC21-SB-21, where they exceeded 12 times the average concentration. Only
benzo(a)pyrene’'s average concentration exceeded the TACO industrial criterion while all but

benzo(k)flouranthene’s average concentration exceeded the relevant TACO residential criterion.

Subsurface Soil Results

Arsenic, barium, cadmium, cobalt, copper, iron, lead, manganese, and mercury concentrations detected
over minimum regulatory screening values were widespread in subsurface soils throughout the site.
However, the highest concentration of inorganics were detected at the following four sample locations:
NTC21-SB-04 (4 to 6 ft bgs) located in the northeast corner of the site, NTC21-SB-12 (2 to 4 ft bgs)
located near the northeast corner of Building 1517, NTC21-SB-19 (2 to 4 ft bgs) located near the
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southwest corner of Building 1517, and NTC21-SB-15 (2 to 4 ft bgs) located near the northwest corner of
Building 1517.

PAHs in the form of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial) at numerous sampling locations
throughout the site. The highest concentrations of these constituents were encountered at one sample
location, NTC21-SB-03, where they exceeded 16 times the average concentration. Similar to the surface
soil results, only benzo(a)pyrene’s average concentration exceeded the TACO industrial criterion while all
but benzo(k)flouranthene’s average concentration exceeded the relevant TACO residential criterion.
Manganese was detected at a concentration slightly above TACO Ingestion Remediation Objectives
(Residential only) at one sampling location at the site. As noted for the surface sample data discussed

above, the average concentration of manganese in the subsurface is below the residential criterion.

Groundwater Results

Pentachlorophenol and iron were each detected at concentrations above TACO Class | Groundwater
criteria in one groundwater sample from monitoring wells located on the site. Manganese was detected
at concentrations that exceed TACO Class | Groundwater criteria in groundwater samples from four of the

six monitoring wells located at the site.

Summary of Impact to Media

Site 21 soils and groundwater have been impacted by industrial activities at the property. Although the RI
noted a broad range of isolated detections of organic and inorganic contaminants above screening and
health-based levels in soil and groundwater, it is the site-wide PAH and metals contamination in soils that
is most significant. It is likely that impacts to media are primarily due to past activities at the site.
Elevated PAHs and inorganic levels in both soils and groundwater could be related to the past use of the
site for coal storage. Many of the samples collected and tested were described as consisting of black
sand and gravel size material. This is consistent with material that could have remained at the site once
the majority of the stockpiles were removed. Studies have shown that leachate from coal piles can

contain concentration of PAHs and metals.

While the soil borings and distribution of contamination is indicative of historic impacts, there is also the
possibility that some of the impacts are due to more recent site activities. The site is an active facility
which is used by cars and trucks daily. A large portion of the site is paved with asphalt. The western
portion of the site is occupied by vehicle refueling and maintenance facilities. As with any filling station or

parking lot, environmental conditions have the potential to change due to everyday use. Workshops for
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the trades working on the base including paint, electrical, plumbing, HVAC, etc. are located just south of
Building 1517. There is the potential for historical releases from these areas. Additionally Building 1517
houses an active RCRA storage facility. Constituents encountered in the soil and groundwater are also

consistent with the both the current and former industrial use of the site

Concentrations of PAHs in soil were relatively high at two sampling locations, NTC21-SB-03 and SB-21.
Impacts to subsurface soil in SB-03, located the northwest portion of the site could be related to coal
residuals, discharges from the leaking UST at Building 1600A (since remediated), on-site spills, or due to
the former presence of an incinerator at that location. Impacts to surface soil in SB-21, located near the
shop storage area south of Building 1517, could be related coal residuals or small spills associated with

past and/or current operations at the adjacent workshops.

E.9 HUMAN HEALTH RISK ASSESSMENT

Four potential receptor groups were evaluated in the HHRA for Site 21. These included:
occupational/maintenance workers, adolescent trespassers, adult and child residents, and construction
workers. Non-carcinogenic and carcinogenic risks were evaluated for these receptors under RME and
CTE exposure scenarios. Evaluations considered exposure to surface and subsurface soil, and

groundwater.

Soil Contaminants

Based on the non-cancer and cancer evaluations, the following contaminants with non-cancer HQs

greater than 1.0 or with cancer risks greater than 1x10™ were identified as COCs:

e In surface soils, c-PAHSs, arsenic, and iron for residential exposure and, manganese due to inhalation

of construction workers.

e In subsurface soils, c-PAHSs, arsenic, iron, and cobalt, and for residential exposure and, manganese

due to inhalation of construction workers.

When the maximum concentrations of the inorganic compounds detected at Site 21 in soil were
compared to background data established for use by the lllinois EPA, no inorganics were found to be
below background, based on maximum concentrations. However, if the overall averages of detected
inorganics were compared to the background data set, aluminum, antimony, barium, cobalt, and
vanadium were below the background values. This indicates that it is possible that most of the inorganic

compounds at Site 21 could be background constituents.

071205/P ES-7 CTO C064



REVISION 2

JULY 2012

Although the average concentration of arsenic at the site was below background data, soils from borings
NTC21-SB-14 and SB-15 had concentrations that were relatively high. Similarly, the average
concentration of manganese was near background levels for the site. However, surface soil sample from
several borings, most notably NTC21-SB-14 and SB-15, had concentrations that were relatively high.
These two borings are located just north of Building 1517. The higher concentrations of arsenic and
manganese encountered there could be related to residues from former coal piles in that area. On
average, iron was found to be above background concentrations at the site. It was found in relatively high

concentrations at various locations and may also be attributable in the former coal piles.

Carcinogenic risks were calculated using the highest concentrations of c-PAHs encountered at the site.
These occurred for subsurface and surface soil at sampling locations NTC21-SB-03 and SB-21,
respectively. Concentrations of c-PAHSs at these two locations were relatively high compared to the results
obtained from all of the other sampling location across Site 21. Therefore, theoretical excess lifetime
cancer risks are likely overestimated given the application of the maximum detected soil concentration of
BaP Equivalents as the EPC. Inclusion of such high outlier maximum concentrations also will yield the
calculation of relatively high mean and 95 percent UCL of the mean concentrations, potentially resulting in

an overestimation of risks for scenarios that use statistical values as EPCs.

Groundwater Contaminants

If the domestic use of groundwater is taken into consideration, based on the non-cancer and cancer
evaluations, the following contaminants with non-cancer HQs greater than 1.0 or with cancer risks greater
than 1 x 10-4 were identified as COCs for residential exposure to groundwater: arsenic cobalt, iron,
manganese, and pentachlorophenol. However, direct exposure to groundwater at Site 21 is not expected
to occur under current and/or future land uses because the facility and the area surrounding the facility
are supplied by public water, the facility has a groundwater use restriction in place, and there are no

drinking water wells located downgradient of the site.

E.10 RECOMMENDATIONS

Based on the results of the RI, it is recommended that a Focused Feasibility Study be performed for

Site 21. Alternatives to be considered in order to mitigate risk should include:

e Use of LUCs to control access of construction activities to impacted soils and groundwater;

e Use of LUCs to limit future land use and restrict residential uses;

e Use of barriers to control access and exposure pathways of construction workers to impacted soils
and groundwater; and,

e Revaluation of the site upon decommissioning and prior to any change in industrial or residential use.
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Alternative solutions to mitigate risks may be identified and considered during preparation of the FFS.
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1.0 INTRODUCTION AND PURPOSE

Tetra Tech was contracted by the Department of the Navy, Naval Facilities Engineering Command
Midwest (NAVFAC MW) to perform a Remedial Investigation (RI), and associated reporting for Site 21,
located within Naval Station Great Lakes (NS Great Lakes) in Great Lakes, lllinois. Figures 1-1 and 1-2
show the general location of Naval Station Great Lakes and the location of Site 21. This work was
performed under Contract Task Order (CTO) No. C064 under the Comprehensive Long-term
Environmental Action Navy (CLEAN) Contract No. N62472-03-0057. This RI report presents the results
of investigative, sampling, and analytical activities conducted in accordance with the Uniform Federal
Policy — Sampling and Analysis Plan (UFP-SAP) (Tetra Tech, 2009).

Site 21 has contractually been 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 occurred on the adjacent Site 9.
However, investigation of the site has showed no evidence of landfilling. Therefore, in order to eliminate
the misconception that waste has been placed at this site, its name will be 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.”

1.1 PROJECT OVERVIEW

A RI was conducted to determine the presence or absence of contaminated soil and groundwater, and to
determine through a screening analysis whether any chemical concentrations found to be present are
greater than acceptable risk-based human health screening levels. The Rl was completed in two phases.
Initially, a geophysical survey was completed in September 2008 to determine the edges of the suspected
disposal area; this information was then used to guide the subsequent subsurface investigation and
media sampling efforts. Phase | of the Rl occurred in September 2009 and consisted of the drilling of soil
borings, and collection and laboratory analysis of soil samples. Phase Il of the RI took place in November
2009 and consisted of the installation of permanent groundwater monitoring wells, collection and
laboratory analysis of groundwater samples, and land surveying of sample locations. The results from the

geophysical survey and soil and groundwater investigation are provided in this report.

1.2 INVESTIGATION OBJECTIVES

Data collected during the Rl were used to meet the following objectives:
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e Determine the nature of fill material(s) that were used at Site 21, and identify human health risks that

may be associated with this material.

e Determine if concentrations of volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), inorganics, pesticides/herbicides, polychlorinated biphenyls (PCBs), and dioxins/furans are

present within soil and groundwater at Site 21, and if they exceed screening levels.

e Prepare a RI Report for submittal to the Illinois Environmental Protection Agency (lllinois EPA).

1.3 REPORT ORGANIZATION

The purpose of this Rl report is to present the results of the RI activities that Tetra Tech conducted at
Site 21 in September 2008 and September and November 2009.

Section 1.0 presents the purpose of this report. Section 2.0 summarizes background information and
physical characteristics for Site 21. Section 3.0 presents the Sl activities performed at Site 21. Section
4.0 presents the RI results. Section 5.0 presents the Human Health Risk Assessment. Section 6.0
presents the conclusions and recommendations. Appendices that support this report include the

following:

e Appendix A — Historical Drawings and Photographs

e Appendix B — Field Forms

e Appendix C — Waste Profiles

e Appendix D — Data Validation Reports

e Appendix E — Survey Report

e Appendix F — Analytical Results

e Appendix G — Human Health Risk Assessment Supporting Data
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2.0 PROJECT BACKGROUND AND PHYSICAL SETTING

The following sections provide a brief description of the project background and physical setting along
with a summary of previous relevant investigations completed at Site 21. Figures 1-1 and 1-2 show the
general location of Naval Station Great Lakes and the location of Site 21. Figure 2-1 shows the layout of
Site 21.

21 FACILITY LOCATION AND DESCRIPTION

Naval Station Great Lakes is located in Lake County, lllinois, along the shore of Lake Michigan. It is
bounded on the north by the City of North Chicago, on the south by the Veterans Administration Hospital
and Shore Acres Golf Course and Country Club, on the east by Lake Michigan, and on the west by
U.S. Route 41 (Skokie Highway).

2.2 FACILITY ENVIRONMENTAL SETTING

Naval Station Great Lakes covers 1,202 acres of Lake County, lllinois. Lake County is located in
northeastern lllinois, north of the City of Chicago, and comprises 24 miles of Lake Michigan shoreline.
Lake County extends from the Wisconsin border south to Cook County, and from Lake Michigan west to
McHenry County. Lake County is divided into 18 townships, 52 incorporated cities and villages, and 18

unincorporated cities and villages.

There are numerous lakeside communities in Lake County. The most recent 2000 United States Census
Bureau data estimate the county’s population at 617,975. During the 1950s and 1960s, population
growth occurred primarily in the lakefront communities; but, by the 1980s and 1990s, population growth
occurred north and west. Currently, most of Lake County’s population lives in the 52 incorporated cities

and villages.

Current land uses in Lake County include agricultural, industrial, and residential. Farmland and lake
resorts characterize the western portions of the county; and industrial, urban, and suburban areas are
situated along the 24 miles of Lake Michigan shoreline to the east. There are also three state parks in
Lake County.

Naval Station Great Lakes administers base operations and provides facilities and related support to
training activities (including the Navy's only boot camp) and a variety of other military commands located
on base. The land surrounding Naval Station Great Lakes currently has a variety of uses. Along the

northern boundary of the base are the most highly urbanized and industrial areas. Much of the land
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beyond the northwestern site boundary comprises unincorporated lands of Lake County, and is vacant

except for scattered retail and residential properties. Adjacent to the western boundary are primarily

industrial properties, and along the southern boundary is a mixture of public open space and residential
land (Tetra Tech, 2007).

2.2.1 Physiography and Topography

The gently rolling topography of Lake County, lllinois, is the result of glaciation. The most prominent
topographic features are glacial moraines and other unconsolidated glacial deposits that cover most of
Naval Station Great Lakes. The terrain of Naval Station Great Lakes consists of relatively flat glacial drift
deposits bordered by steep lake-facing bluffs cut with vertical sloping ravines. The unconsolidated glacial

material that comprises the bluff faces and ravine walls is under continual erosion.

The topography of Lake County creates poorly defined drainage patterns consisting of swales that enter
depressions and marshes. Most of Naval Station Great Lakes is located on a plateau with elevations of
640 to 660 feet above mean sea level. Pettibone Creek, the eastern portion of Naval Station Great

Lakes, and the Lake Michigan shoreline are at an elevation of approximately 600 feet above sea level.

Intensive development has replaced most of the oak, hickory, maple, and other hardwood forests that
originally covered the area. Native woodlands occur primarily on the vertical sloped ravine of Pettibone
Creek and on the bluffs facing Lake Michigan. The forested areas of Naval Station Great Lakes are
vegetated with white and red oak, maple, European larch, white and Scotch pine trees, and shrubs
including raspberry and blackberry bushes. The principal mammals in the Naval Station Great Lakes
area include: groundhogs, raccoons, squirrels, opossum, rabbits, chipmunks, and deer (Tetra Tech,
2003).

2.2.2 Climate

The climate of Lake County, lllinois, is considered continental. Changes in temperature, humidity,
cloudiness, and wind direction occur frequently. The summer season is warm with few prolonged hot
periods. Although major droughts are infrequent, there are commonly long periods of dry weather during
the growing season. The area receives approximately 34 inches of rain per year, with 63 percent
occurring between April and September. The average seasonal snowfall range is 37.2 to 41.1 inches.
The average temperature is 58 degrees Fahrenheit; the winter months normally have temperatures below

freezing.
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223 Soil

The soil of Lake County, lllinois, is classified into two groups: Morley-Beecher-Hennepin and Made Land
soil. Morley-Beecher-Hennepin soil consists primarily of loams and silt loams and is located on level to
very steep ravines. This soil is characterized as well- to poorly-drained, and has low to moderate
permeability. Made Land soil includes areas of manmade cuts and fills covered by roads and buildings.
This fill material includes a variety of soil and non-soil materials that have not been characterized. The
soil types that form the plateau where Naval Station Great Lakes is located include: Morley, Aptakisic,

Wauconda, Beecher, and silt loams (Tetra Tech, 2007).

2.2.4 Regional Geology

The geologic units encountered at Naval Station Great Lakes include aeolian and lacustrine deposits, and
unconsolidated glacial till overlying bedrock. The aeolian material, the Richland Loess, covers the
Wadsworth and Equality Formations and ranges from 16 to 20 inches in thickness. This aeolian material
is much finer grained than the underlying Formation. These wind-blown materials of the Richland Loess

make up the current soil profile of Naval Station Great Lakes.

Unconsolidated glacial tills blanket Lake County. Several glacial moraine systems are present within the
county including the Valparaiso, Tinley, Zion City, and Lake Border systems. Naval Station Great Lakes
falls within the Lake Border moraine system. The glacial moraine system is composed of the Wadsworth
Formation, which constitutes the largest volume of surficial deposits overlying the bedrock and forms the
Highland Park Moraine that generally runs parallel to the Lake Michigan shoreline. The Wadsworth
Formation ranges from approximately 170 to 210 feet in thickness overlying the Silurian bedrock. This
Formation is characterized as a till and is an unsorted mixture of sand, silt, and clay imbedded with
pebbles, cobbles, and boulders. Interstices between the coarser-grained sediments are typically filled
with fine, clay-sized patrticles resulting in low permeability. Generally, the Wadsworth till is clayey, with
thin and irregular lenses of sand or silty sand occurring over limited areas. The till has been further
subdivided into clayey and sandy phases according to the size of the dominant particles. Because clay
comprises up to 70 percent of the till at Naval Station Great Lakes, the clayey phase dominates in the

local area.
The Wadsworth Formation east of the Highland Park Moraine is generally covered by the Equality
Formation, which includes deposits of silt, clay, and sand. Sediments of this formation were deposited in

water trapped between the Highland Park Moraine and the former ice sheet.

Bedrock consists of Silurian Niagran and Alexandrian dolomite, the lowermost geologic unit encountered

at Naval Station Great Lakes. The bedding is nearly horizontal to gently eastward, dipping in the vicinity
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of Naval Station Great Lakes. These Silurian units thicken from west to east in Lake County. The
interface between the bedrock surface and overlying till consists of 1 to 15 feet of broken bedrock
(dolomite), gravel, sand, and coarser material. This material appears to be bedrock debris ground from
the advancing glaciers of the Wisconsin Stage of glaciation during the Late Pleistocene epoch (Tetra
Tech, 2007).

2.25 Regional Hydrology

Naval Station Great Lakes is located within both the North Branch Chicago River Drainage Basin and
Lake Michigan North Drainage Basin. The divide between the basins is along Green Bay Road, which
runs north to south through the center of the base. Overland flow from precipitation that does not infiltrate
into the ground flows into the Skokie River (located south of Naval Station Great Lakes) or Pettibone
Creek. The areas east of Green Bay Road drain into Lake Michigan through Pettibone Creek, and areas

west of Green Bay Road drain into the Skokie River. Site 21 is located in the Pettibone Creek watershed.

Pettibone Creek is a small creek consisting of the North and South Branches, each with a minor tributary
branch that flows through Naval Station Great Lakes and into Lake Michigan. Pettibone Creek flows
through well-defined ravines within Naval Station Great Lakes, and is characterized by moderately steep
stream bed gradients and banks with 30 to 60 percent slopes. The Pettibone Creek watershed, one of
five Lake Michigan watersheds in Lake County, lllinois, drains an area of 4.2 square miles. The

hydrology of the watershed is well established.

There is very little floodplain area along Pettibone Creek because of the steeply sloped creek banks.
During precipitation events, runoff from overhead bridges and nearby streets adds to the volume of
Pettibone Creek. The North Branch of the creek has a short time of concentration (T¢), or time it takes for
a unit of water to run the watercourse. The T¢ is short because the water source is primarily from an
urban area that has low infiltration rates and fast runoff rates during storms. As a result, Pettibone Creek

is susceptible to flash floods characterized by high channel velocities and great erosive potential.

The North Branch of Pettibone Creek, which ranges between 15 to 30 feet wide and several inches to
2 feet deep, is a perennial stream that originates from three storm sewers at 22" Street, runs southeast
from the North Chicago area, and merges with the South Branch of Pettibone Creek. The North Branch,
on Naval Station Great Lakes property, measures approximately 3,600 feet long before it discharges to
the Boat Basin. An unnamed tributary flows into North Branch approximately 910 feet downstream of the

origin of North Branch.

Surface water in Pettibone Creek flows eastward into the Naval Station Great Lakes system, which

discharges into Lake Michigan. The lllinois State Water Survey calculated the average flow of Pettibone
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Creek as less than 10 cubic feet per second (cfs) or 4,488 gallons per minute. This can greatly increase

during periods of precipitation (Tetra Tech, 2003).

2.2.6 Regional Hydrogeology

Naval Station Great Lakes is located within the Great Lakes Basin aquifer system for groundwater
storage. There are three major regional aquifer systems within the state of lllinois: the surficial aquifer
system which are aquifers of alluvial and glacial origin (found throughout the Great Lakes Basin); the
Silurian-Devonian aquifers (found in Wisconsin, Michigan, Illinois, Indiana, and Ohio); and the Cambrian-
Ordovician (found in Wisconsin, lllinois, and Indiana). The surficial aquifer system consists of
unconsolidated glacial and alluvial deposits (mostly silt and pebbly clay) approximately 135 to 155 feet
thick that overlie the limestone bedrock throughout much of the Great Lakes Basin. Unlike the surficial
aquifer, the Silurian-Devonian and Cambrian-Ordovician aquifers are capable of yielding substantial
guantities of water [United States Geological Survey (USGS), 2006].

The silt and pebbly clay in the surficial aquifer has insufficient permeability to allow free groundwater
movement. Water-bearing sand stringers do exist in this aquifer; however, these deposits, which would
characteristically be capable of transporting groundwater, are neither abundant nor extensive enough to

be considered favorable sources of groundwater (lllinois State Geological Survey, 1950).

2.3 SITE HISTORY

Site 21 is located in the northern portion of Naval Station Great Lakes, and is approximately 7 acres.
Site 21 contains several buildings and parking lots, and is almost entirely covered with buildings and
pavement. Building 1517, located on Site 21, is used for equipment storage, and was historically
associated with the salvage operations at Naval Station Great Lakes. A storage building is located south
of Building 1517 and is used by the paint, electrical, etc. shops. A temporary hazardous waste storage
area is also located next to Building 1517 at the southwest corner. Building 1506, which sits in the
northwestern portion of Site 21, was built in 1993, and houses offices along with the garage and fueling

station for base support and government vehicles.

As a result of the historical practices at Naval Station Great Lakes, there may be soil and groundwater
contamination at Site 21. 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. 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. Two nearby sites may also
have affected Site 21: the underground-storage tank (UST) at Building 1600A, northwest of Site 21,
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where Leaking Underground Storage Tanks (LUSTs) were present that were likely used for oil or fuel
storage; and Site 5, the Transformer Storage Boneyard, south of Site 21, that was the primary storage
area for out-of-service transformers from 1945 to 1985. Elevated levels of PCBs have been detected at

Site 5. Historical drawings and photographs of Site 21 are included in Appendix A.

Prior to this RI, no environmental sampling involving chemical data analysis had been conducted to
specifically define environmental conditions at Site 21. As discussed in Section 2.4, monitoring wells and
soil borings were installed in the northwestern corner of site as part of an investigation of leaking storage
tanks on an adjacent point of entry. Other types of subsurface investigations have provided geologic
information about the site. Soil borings drilled prior to the construction of Building 1506 over a large
portion of the northern and western sections of Site 21 indicated the presence of thin zones of fill in that
area of the site; however, no buried waste or debris was found. In addition, a geophysical survey
performed by Tetra Tech prior to the subsurface investigation indicated that there could potentially be fill

or waste and debris in the southeastern corner of the site, but none was encountered in the soil borings.

2.4 RELATED REMEDIATION AND INVESTIGATION

In April 2010, TolTest, Inc. under subcontract to NAVFAC, completed closure of a former UST site located
at Naval Station Great Lakes, Building 1600A. Building 1600A is located due west of Building 1506
across Spauling Street and the adjacent railroad tracks (Figure 1-2). It is approximately 200 feet west of
the Site 21 western boundary. As part of the closure, TolTest removed tanks and soil, and installed,
operated, and monitored a biosparge system to treat a groundwater plume. The groundwater plume was
identified as extending east approximately 250 feet from the source and onto the northwest corner of
Site 21. As part of closure activities, groundwater samples were collected from 8 existing monitoring
wells in March 2008 and soil samples were collected from 11 locations in December 2008. Two of the
well locations (MW-5 and MW-6) and three of the soil sampling locations (SB09, SB10, and SB11) were
situated in the northwest portion of Site 21 (Figure 2-2). Although these soil borings and wells were
located within Site 21, they were installed with the intended purpose of evaluating the Building 1600A

release and remediation.

The cleanup objectives for groundwater for Building 1600A were per 35 lllinois Administrative Code (IAC)
Part 742, Appendix B, Table E: Tier 1 Groundwater Remediation Objectives (GROs) for the Groundwater
Component of the Groundwater Ingestion Route for Class | Groundwater. The cleanup objectives for sall
were 35 IAC Part 742 Soil Remediation Objectives (SROs) for Residential Properties where the SROs are
the lowest or most conservative values from within all the listed exposure pathways in the lIllinois EPA
Tiered Approach to Corrective Action Objectives (TACO) regulations, while taking into account the

background values as provided in Table H of Appendix A of TACO for Residential Properties.
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All of the groundwater samples, including those collected from MW-5 and MW-6 in March 2008, were
below the GROs. Additionally, all of the soil samples collected met the SROs while taking into account
the background values, with the exception of the sample from SB10. The soil sample from SB10 had five
organic compounds that were above the SROs and background values for Residential Properties. Since
the only impacted soil sample from the Building 1600A closure evaluation was collected from Site 21, the
Navy requested that the sample data be addressed as part of the Site 21 Installation Restoration Program
(IRP) investigation. Given the specifics of both these sites, and because the contamination identified at
the SB10 boring location was only slightly above the SROs, lllinois EPA agreed with the request.
Furthermore, incorporation of the SB10 data into Site 21 would allow for a clean closure of the UST site
under the current TACO clean up objectives. However, because of the description of material
encountered in SB11 as being as being black with hydrocarbon odors and another notes black fill
material, coal, and slag within the boring, the State requested all relevant data, including that from SB11

and SBO09, also be considered in the Site 21 evaluation.
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3.0 REMEDIAL INVESTIGATION ACTIVITIES

The following subsections provide a detailed discussion of field activities that were conducted during the
course of the RI at Building 1517/1506 Area (Site 21) at Naval Station Great Lakes. Figures 1-1, 1-2, and
2-1 show the general location of Naval Station Great Lakes, the location of Site 21, and the layout of
Site 21, respectively.

3.1 GENERAL DESCRIPTION AND INFORMATION

This Rl was performed to determine the presence or absence of potentially contaminated soil and
groundwater based on historic activities at Site 21. With exceptions as noted in Section 3.2, the work was

performed in accordance with the Site 21 UFP-SAP which was prepared by Tetra Tech.

Data collected were used to meet the following objectives:

o Determine the nature of fill material(s) that were used at Site 21, and identify human health risks that

may be associated with this material.

e Determine if concentrations of VOCs, SVOCs, inorganics, pesticides/herbicides, PCBs, and
dioxins/furans are present within soil and groundwater at Site 21 Landfill, and if they exceed

screening levels.

e Prepare a Rl Report for submittal to the Illinois EPA.

A geophysical survey was performed prior to the Sl to help determine soil boring locations. The RI
consisted of advancing soil borings using Direct Push Technology (DPT), installing monitoring wells, a
professional survey, and collecting and analyzing soil and groundwater samples. Laboratory analyses of
soil and groundwater samples were obtained to confirm the presence or absence of contamination at

Site 21. Table 3-1 describes the sampling rationale.

3.2 DEVIATIONS FROM THE WORK PLAN

There were two minor deviations from the project UFP-SAP (Tetra Tech, 2009) during the RI at Site 21:

e At sample location NTC21-SB-02, the DPT rig could not drill past 4 to 5 feet below ground surface

(bgs) because of refusal. It was decided that the subsurface sample at this location would be
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collected using a Hollow-Stem Auger (HSA) and split spoon sampler during the second phase of
work. Soil sample NTC21-SB-02-0406 was collected on November 13, 2010.

e The groundwater monitoring wells were surveyed for horizontal location and vertical elevation by a
registered surveyor. However, DPT soil borings were surveyed by global positioning system (GPS)

only.

Field task modification request forms documenting these changes are in Appendix B-1.

3.3 GEOPHYSICAL SURVEY

The objective of the geophysical survey work was to identify areas that may contain buried waste. This
information was then used to guide subsequent media sampling efforts. The geophysical survey was

conducted on September 15, 2008.

3.3.1 Geophysical Survey Equipment

Tetra Tech performed the geophysical survey using a Geonics EM31-MK2. A ground penetrating radar
(GPR) survey was also planned and attempted; however, it was aborted after testing the subsurface

conditions and determining that the method could only be effective in surveying the top 2 feet bgs.

The Geonics EM31 is a frequency domain electromagnetic (EM) instrument. The EM31 generates a
primary EM field, and secondary EM fields are measured as a function of frequency allowing stark
differences in terrain conductivity to be differentiated. Two measurement components are typically
recorded: quadrature-phase (QP) and in-phase (IP). The QP component, also referred to as apparent
electrical conductivity, is sensitive to metal and non-metal components of the ground; and the IP
component is predominantly sensitive to metal. The instrument can be operated in horizontal or vertical
dipole mode, which nominally takes bulk earth measurements of 9 or 18 feet, respectively. The actual
sampling depth depends on the conductivity of the subsurface, and the height of the instrument when
taking the measurement. The potential waste could create metallic and non-metallic anomalies
depending on the nature of the waste; however, if a relatively large quantity of soil fill is mixed with a
small quantity of waste, the EM31 may not be able to detect anomalous values because the instrument

measures a bulk response of the soil and its inclusions.
The EM31 was set to acquire data 4 times per second as the operator moved down the survey line, and

was operated in the vertical dipole mode (nominal 18-foot bulk measurement mode) with the 13-foot long

boom of the instrument oriented parallel to the survey line direction.
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GPR is another electromagnetic method where EM pulses are propagated into the ground, and the
reflections of this signal from materials with contrasting electrical properties are subsequently detected.
The system can be used to detect both metallic and non-metallic items, although non-metallic items and
deteriorated metallic items typically generate weaker or no reflections based on their electrical properties,
thereby making them harder to detect or not detectable. Conductive media at the surface (such as
standing water) and conductive subsurface media (such as clay) attenuate the GPR signal quickly,
thereby limiting signal penetration and the effective depth of exploration with the instrument. The GPR
system was used to trigger readings by survey wheel after it had been calibrated in the survey area. The
GPR was set up with an approximate 8- to 12-foot depth window based on an assumed velocity for the
GPR signal traveling through average soils. Actual GPR signal penetration (depth that the GPR signal
penetrated the ground surface) was less, and is estimated to have been generally about 2 feet. Items
deeper than the GPR signal penetration could not be detected; hence, the survey was discontinued after
it was determined that the signal penetration would not be deep enough to accomplish geophysical

objectives.

3.3.2 Geophysical Survey Activities

A survey grid (10-foot spaced marks) was established using tape measures in the survey areas (the
multicolored areas in Figures 3-1 through 3-3) to serve as a guide for conducting the geophysical survey
along 5-foot spaced parallel survey lines in one direction, where accessible. The selected 5-foot survey
line spacing for the project provided thorough survey coverage for detecting potential waste areas, as well

as for detecting individual targets that were the size of 55-gallon drums or larger.

The EM31 survey was performed with integrated differential global positioning system (DGPS) readings
recorded every 1 second in the survey area using a Trimble Ag114 GPS unit. Prior to field acquisition,
the equipment was set up according to manufacturer's recommendations. Calibrations, operational
checks, and other pertinent survey information were recorded in a field logbook. EM31 data acquired
every 0.25 seconds corresponded to measurements spaced about 1-foot apart, given the survey walking

pace with the instrument.

3.3.3 Geophysical Survey Results

The EM31 survey data, and the EM31 interpretation are overlain on top of a site aerial photograph in
Figure 3-3. Available subsurface utilities information from Navy inventory is also shown on this figure and
annotated in the legend. The color contour bars included with each of the color contour maps provide an
indication of the amplitude of the displayed color contours. The anomaly response from a particular
object is not unique, in that the depth of burial and lateral distance away from the geophysical instrument

(off-line distance) will affect the object’s response values.
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Figures 3-1 and 3-2 show the EM31 QP and IP data in color contour maps, respectively. Figure 3-3 is a
comprehensive interpretation of these contour maps displayed overtop of the IP data to sum the
geophysical survey results. EM31 data contouring was performed using Geosoft's Oasis montaj software

(version 7.0).

Figure 3-1 shows the EM31 QP component data. This component measures response from nearby
metal, although less so than the In-Phase component, and also measures the response from apparent
electrical conductivity created by non-metallic items (e.g., food waste, soil, and fill). Apparent conductivity
background readings appear to range from about 90 to 100 millisiemens per meter (mS/m),
corresponding to green to light green color contours. Anomalies are evident in blue and yellow to pink
color contours. Areas where the EM31 data were likely to be significantly interfered with by aboveground
features are not included in the interpretation as apparent anomalous conductivity areas. Whether
subsurface items of interest are present in these areas cannot be determined from the EM31 data.
Subsurface anomalies judged to be significant by the QP data also correspond to anomalies in the IP
data suggesting metal presence. These anomalies are consolidated and shown superimposed on the IP

data on Figure 3-3.

Figure 3-2 shows the EM31 IP component data. This component measures the response from buried
and surface metal located near the instrument. The contour map on this figure shows apparent
background readings to be the light-green color contours corresponding to values of approximately
6 parts per thousand (ppt). Buried metal concentrations are evident in the blue, and orange to pink color
contours. Two areas of possible buried metal that may represent waste areas are outlined from the
EM31 IP data south of the building on Figure 3-3 using solid and dashed lines to delineate them. Dashed
lines are used where the edge of the anomaly could not be clearly determined based on other interfering
anomalies. Other anomalous responses in the IP data can be attributed to aboveground metallic
features. Whether subsurface items of interest are present in these areas cannot be determined from the
EM31 data. Three linear EM anomalies are interpreted as possible utilities on Figure 3-3, and are shown
by dashed lines on the figure. These anomalies where investigated as part of the soil sampling program,

however, no remarkable conditions were encountered.

3.4 SOIL SAMPLING

Historic information suggests that this site may have been used as a 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 occurred on the adjacent Site 9.
Additionally, there were several coal stockpiles, an old rail spur, and an old incinerator previously located

on the site; leaky storage tanks and reported PCB contamination at adjacent sites; and areas of
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anomalies detected by the geophysical survey during the SI. Based on this information, it was
determined that surface and subsurface soil samples would be collected at DPT soil boring locations as

part of this SI as shown on Figure 3-4. Soil boring logs are presented in Appendix B-2.

Soil samples were collected from September 26 to 29, 2009. One additional subsurface soil sample was
collected November 13, 2009. Prior to conducting drilling activities, TTL Associates, a licensed lllinois
driller subcontracted and overseen by Tetra Tech, obtained a Dig Permit from Joint Utility Locating
Information for Excavators (JULIE) One-Call after identifying the areas where the intrusive activities would
occur. DPT drilling was conducted using a hydraulically-powered direct-push machine for lithologic
characterization of soils, collection of surface and subsurface soil samples, and to determine the depth to
the water table in and around Site 21. Each boring was logged continuously in an Electronic Data
Collection Application (eData) by an on-site geologist as the boring was being drilled. eData is web-
based software for the comprehensive planning, collection, management, and use of environmental data.
Air quality was monitored in and near each borehole using a photoionization detector (PID) during drilling

operations.

Both surface and subsurface samples were analyzed in the field using a calibrated X-ray Fluorescence
(XRF) detector and a PID. Details of the PID and XRF screening and sampling methodology are
discussed in Sections 3.4.1 and 3.4.2, respectively. VOC samples were collected directly from the
acetate sleeve immediately after PID screening. The remainder of the sample interval was placed in a
labeled plastic Ziplock (or equivalent) bag. Care was taken to not include any foreign matter
(i.e., vegetation, rocks, debris) in the soil samples collected. In general, the samples were analyzed “as-
is.” The samples were manipulated within the baggies to break up any larger soil fragments to produce a
relatively homogenous sample. The XRF and PID readings for each sample were recorded on a field log.
Each soil sample was then transferred into clean laboratory-supplied sample containers, immediately

labeled, and placed on ice in an insulated cooler to await shipment to the laboratory for analytical testing.

The soil samples collected for laboratory analysis were analyzed for Target Compound List (TCL) VOCs,
SVOCs, pesticides/herbicides, PCBs, and Target Analyte List (TAL) metals. Samples in which ash/cinder
were observed were also analyzed for dioxins/furans. This is because an incinerator was once present in
the northwestern corner of the site that could have produced ash and cinder, which has the potential to
contain dioxins/furans. The ash and cinder from the incinerator may have been used as fill on the site. In
addition, one grain size sample was collected from the interval directly above groundwater to assist in

better understanding the subsurface soil.

Soil Sample Log Sheets are provided in Appendix B-3. The results of the soil sample analysis are

presented in Section 4.
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34.1 PID Screening

A PID was used to screen samples for the presence of VOCs. Upon sample retrieval, each soil core was
screened with a PID. Additionally, before the sample was collected, a headspace screening of the
sample was collected by sticking the tip of the PID into a small opening at the top of the plastic Ziplock
bag (or equivalent) containing the sample The PID was calibrated daily to 100 parts per million

isobutylene.

3.4.2 XRF Screening

XRF was used to field screen soil samples. This technique measures the fluorescence spectrum of
x-rays emitted when metal atoms are excited by an x-ray source. The energy of emitted x-rays reveals
the identity of the metals in the sample, and the intensity of emitted x-rays is related to their
concentrations. Rapid, multi-element analysis can be performed by XRF. The target chemical of concern
(COC) was lead. An Innov-X XT400 was used to field screen the soil samples. The XRF instrument was

operated in accordance with the manufacturer’s instructions.
Soil samples were collected as described in Section 3.4, and analyzed in the plastic Ziplock (or
equivalent) bags. Each sample was scanned once to determine if lead was present at that interval. A

summary of the XRF field screening results is presented with the boring logs in Appendix B-2.

3.4.3 Surface Soil Sample Collection

Surface soil samples were collected for laboratory analysis at 22 locations at Site 21. Figure 3-4 shows

the locations of the surface soil samples. Table 3-2 is a summary of the surface soil samples collected.

Because most of the site surface is asphalt/pavement, soil samples were collected immediately below the
pavement and taken directly from the acetate liner advanced by the DPT. One surface soil sample was
collected for laboratory analysis from each DPT soil boring location at a depth of 0.5 to 1.0 foot bgs (the

first 6 inches below asphalt).

344 Subsurface Soil Sample Collection

Subsurface soil samples were collected for laboratory analysis at 22 locations at Site 21. Table 3-2
contains a summary of the subsurface soil samples collected. With the exception of soil borings in the
northwest corner where the DPT rig hit shallow refusal, one subsurface soil sample was collected from
each DPT soil boring for laboratory analyses. Subsurface soil samples were collected in locations where

staining or odors were observed, or where elevated PID or XRF readings occurred. If there were no
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elevated readings, and no staining or odors were observed, soil samples were collected from the interval

directly above the groundwater table.

Soil borings were kept open for at least a day to collect depth to groundwater measurements. Soil
borings were then filled with bentonite chips to the original surface level (asphalt or grass). Soil Sample
Log Sheets are provided in Appendix B-3. The results of the subsurface soil sample analysis are

presented in Section 4.

3.5 MONITORING WELL INSTALLATION AND SAMPLING

Permanent monitoring wells (NTC21-MW-01 through NTC21-MW-06) were installed in six locations at
Site 21 to investigate the first water bearing (shallow groundwater) zone. Monitoring wells were installed
to allow for the collection of groundwater samples for laboratory analysis to determine the presence of
groundwater contamination, and to determine the depth to groundwater. After monitoring wells were

installed and sampled, slug tests were conducted to determine groundwater aquifer characteristics.

The following subsections discuss the permanent monitoring well drilling, installation, construction, and

sample collection.

35.1 Monitoring Well Drilling and Installation

Six monitoring wells were installed at Site 21 during this Rl as shown on Figure 3-5. Table 3-3 provides a
summary of monitoring well construction information. The hollow-stem auger drilling technique was used
for monitoring well drilling operations. The depths of the monitoring wells ranged from 13 to 20 feet bgs.
Documentation of the soil lithology utilized information from the DPT subsurface soil sampling activities
described in section 3.4.4. The nominal diameter of the well borings was approximately 8 inches. Each
monitoring well was constructed of 2-inch inside diameter, Schedule 40 polyvinyl chloride (PVC),
flush-joint riser pipe; 10-foot-long flush-joint, factory-slotted, PVC well screen; and an end cap. Each
section of casing and screen was National Sanitation Foundation approved and met American Society for
Testing and Materials Standard A312-86a. The well screens had a slot size of 0.01 inch (10 slot) and

were supplied with a flush-joint bottom cap.

After the riser pipe and screens were in place, the annulus of the boring was backfilled with U.S. Standard
Sieve size No. 10-20 clean silica sand from the bottom of the boring, to a minimum of 2 feet above the top
of the well screen. Four and a quarter-inch inside diameter (ID) hollow stem augers were used to hold
the borehole open as the clean silica sand was placed around the well screen. As the sand pack was

installed, the augers were slowly retrieved to provide an adequate sand pack around the well. A
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bentonite seal consisting of bentonite chips (minimum 2-foot thickness) was then installed above the sand

pack and allowed to hydrate in accordance with the manufacturer's recommendations.

The depths of construction materials were constantly monitored during the installation of the monitoring
wells by using a weighted, stainless steel or plastic tape to make sure that no bridging of the sand pack or

bentonite seal occurred during the installation process.

After the bentonite was sufficiently hydrated, a flush-mounted protective steel casing equipped with a
sealed, bolted down, and appropriately labeled cap was installed at the six permanent wells located at
Site 21. Each flush-mount riser was secured with a locking J-plug. Flush-mounted covers were installed
in accordance with the lllinois Department of Public Health Water Well Construction Code requirements.
Each monitoring well was fitted with a 6-inch diameter by 10-inch long steel protective casing. The
annulus between the flush-mounted cover and the ground was filled with concrete. The 8-inch diameter
auger hole served as the outer form for the concrete. The soil cuttings from each monitoring well were
collected in 55-gallon drums and labeled as investigation-derived waste (IDW). The composite sample
collected from the direct-push technique borings was used to characterize this waste for appropriate

disposal.

TTL Associates, a licensed lllinois driller, installed the six monitoring wells at the site from November 13
through November 14, 2009. A Tetra Tech geologist supervised the drilling and well installation activities,
prepared the drilling logs and well completion logs, and reviewed the field documentation. A Tetra Tech
licensed Professional Geologist reviewed the drilling logs, well completion logs, and field documentation.

Boring logs and well construction diagrams are provided in Appendix B-2 and B-4, respectively.

3.5.2 Water Level Measurements

One round of synoptic water level measurements was collected from the monitoring wells at the site to
determine static potentiometric water surface elevations for shallow groundwater. The synoptic
measurements were collected within a 2-hour period of consistent weather conditions to minimize

atmospheric/precipitation effects on groundwater levels.

Measurements were collected with an electrical water level indicator (M-scope or equivalent) using the
top of the well casing (i.e., riser pipe) as the reference point for determining the depth to water. Water
level measurements were collected from a notch made at the top of each casing so that subsequent
rounds of synoptic measurements could be collected from a consistent point. Water level measurements
were recorded electronically to the nearest 0.01 foot. A summary of the groundwater level measurements

collected is provided in Section 4.2.2.
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353 Hydraulic Conductivity Testing

Rising head hydraulic conductivity (K) tests otherwise known as slug tests were completed at Naval
Station Great Lakes, Site 21 to further characterize the subsurface groundwater conditions. Each rising
head test was performed by removing a quantity of water from each monitoring well and measuring the
rate at which the water level in the well returned to the initial water level. A dedicated bailer was utilized
to remove the groundwater at each well location. The rate of recovery of the groundwater in the well
versus time was measured using a 30-pound per square inch (psi) Well Troll pressure transducer. Prior
to initiating the slug test, the pressure transducer was installed in the well. The static water levels were
measured at each respective well location. The pressure transducer was programmed to start data
collection immediately following removal of the water from the well. Slug test data are provided in
Appendix B-5. During preparation of the SAP, it was assumed that both rising and falling head hydraulic
conductivity tests would be completed in the monitoring wells. However, the water levels in the
monitoring wells were below the top of the screen. Performing a falling head test under this condition
increases the rate of fall of the water level in the borehole beyond that caused by inflow into the aquifer
and leads to an overestimation of K. Based on the standard test procedures (Bouwer and Rice, 1989)
conducting falling head tests is not appropriate under such conditions. A field modification form was

completed and is in Appendix B-1.

3.5.4 Groundwater Sampling

Groundwater sampling of wells at Site 21 occurred from November 15 through 17, 2009 to determine
which chemical constituents may be present at the Site. Table 3-2 contains a summary of the

groundwater samples collected.

The monitoring wells were purged and sampled using standard purging techniques (low flow) in
accordance with the UFP-SAP (Tetra Tech, 2009). Using a peristaltic pump and disposable polyethylene
tubing, one to three screen casing volumes were purged from the well. Prior to purging, the intake of the
sampling pump was placed at the approximate midpoint of the well screen or the midpoint of the water

column present in the well, and at least 2 feet from the bottom of the well.

To start purging, monitoring well pumping was conducted at a low flow rate to minimize drawdown. Water
quality parameters [pH, temperature, specific conductance, turbidity, oxidation reduction potential (ORP)
and dissolved oxygen (DO)] were measured and recorded at 5- to 10-minute intervals. Groundwater
Sample Log Sheets which include these measurements are provided in Appendix B-6. Measurements
were collected until the parameters stabilized for at least three consecutive readings and the minimum
purge volume (one screen volume) was removed. Stabilization of the above parameters was defined as

follows:
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e pH + 0.2 standard unit

e Temperature £ 10%

e Turbidity less than 10 nephelometric turbidity units
e ORPx10%

e Specific conductance + 10 %

e Dissolved oxygen + 10%

If the turbidity remained greater than 10 nephelometric turbidity units, but the other field parameters
stabilized, a filtered metal sample was collected in addition to the unfiltered metal sample (one sample
required filtering for metal analysis during the RI). Purge water was containerized in 55-gallon drums and
labeled IDW.

After the parameters stabilized and immediately prior to sampling, the temperature, pH, specific
conductance, turbidity, ORP, and DO of the groundwater sample were measured and recorded on a
Groundwater Sample Log Sheet in eData. The sample containers were filled by allowing the pump
discharge to flow with minimal turbulence down the inside of the container. For the collection of filtered

samples, an in-line 0.45-micron, disposable particulate filter was used.

The results of the groundwater sample analysis are presented in Section 4.

3.6 ANALYTICAL PARAMETERS AND METHODS

The following subsections discuss the analysis of soil, groundwater and Quality Assurance/Quality
Control (QA/QC) samples that were collected for the project. Table 3-2 presents the analytical
parameters. Samples collected for chemical analysis during the RI were analyzed for VOCs, SVOCs,
inorganics, pesticides, herbicides, and PCBs by Empirical Laboratories of Nashville, Tennessee; and for

dioxins/furans by SGS North America, Inc. (SGS) of Wilmington, North Carolina.

3.6.1 Soil Samples

The soil samples were collected as described in Section 3.4. Surface and subsurface soil samples
collected for chemical analysis were analyzed for TAL metals, TCL VOCs, SVOCs, pesticides, PCBs, and
herbicides. Although more subsurface samples analyzed for dioxins/furans were planned, ash/cinder was
only observed in two surface and one subsurface soil sample; therefore, only those three samples were

analyzed for dioxins/furans. One subsurface soil sample was analyzed for grain size.
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3.6.2 Groundwater Samples

The groundwater samples were collected as described in Section 3.5.4. Groundwater samples collected
for chemical analysis were analyzed for TAL metals, TCL VOCs, SVOCs, pesticides, PCBs, and
herbicides. One sample (NTC21-MW-05) was analyzed for dioxins/furans.

3.6.3 IDW Samples

Following the investigation, composite soil and water samples were submitted for laboratory testing to
characterize the IDW for appropriate disposal via Toxicity Characteristic Leaching Procedure (TCLP)
analysis for VOCs, SVOCs, herbicides, pesticides, metals, reactivity, corrosivity, PCBs, and ignitability.
The IDW was handled in accordance with the UFP-SAP (Tetra Tech, 2009). IDW Sample Log Sheets are
provided in Appendix B-7. Completed Waste Profiles were signed and are provided in Appendix C.

3.7 FIELD QA/QC SAMPLE DESCRIPTION

Tetra Tech established a QC program to monitor and assess the quality of field work and laboratory work
performed during the RI. This program included the collection of various types of QC samples as
indicated below. The field quality control samples consisted of temperature blanks, field duplicates,
matrix spike/matrix spike duplicate (MS/MSD) samples, trip blanks, equipment rinsate blanks, and source

water blanks.

Temperature blanks were included in each cooler submitted to the laboratory to monitor sample storage
conditions prior to arrival at the laboratory. Approximately one field duplicate sample was collected per
ten samples. The purpose of the field duplicate sample was to examine the variability of the samples.
One trip blank was collected per shipment of VOC samples. The purpose of the trip blank was to

examine the potential for cross-contamination of samples during shipping.

One equipment rinsate blank was collected for each type of non-dedicated soil sampling equipment used.
The purpose of the equipment rinsate blank was to examine the effectiveness of the decontamination
procedures. One source water blank was collected per water source used for the purpose of evaluating

contamination in water used for decontamination activities.
MS samples are investigative samples analyzed to provide information about the effect of the sample

matrix on the digestion and measurement methodology. The MS samples for organics are analyzed in

duplicate. MS and MSD samples were collected at a frequency of 1 per 20 samples.
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Each type of field QC sample had the same preservation, analysis, and reporting procedures as the
related environmental samples with the exception of the temperature blanks. The log sheets for the

QA/QC samples are included in Appendix B-8.

Laboratory QC samples consisted of laboratory control samples, laboratory duplicates, internal standards,
laboratory method blanks, MS, MSD, post digestion spikes, and surrogates. Empirical Laboratories and
SGS conducted the laboratory analysis and QC in accordance with the UFP-SAP (Tetra Tech, 2009).
Tetra Tech reviewed the laboratory quality control during the data validation, and noncompliances were

noted in the data validation reports in Appendix D.

3.8 FIELD MEASUREMENTS

The following subsections present discussions pertaining to field measurements that were performed as
part of the RI.

Field parameters measured during the course of the RI were:

e VOC screening of worker’s breathing space and recovered soil samples.
e XRF analysis of soil samples.

o Water quality (pH, temperature, specific conductance, turbidity, DO, ORP).

VOC screening was conducted using a MiniRae 2000 PID. The PID readings were recorded on the
boring logs (Appendix B-2). There were no positive PID readings above background. Water quality
parameters were measured using a YSI water quality meter. XRF analysis was conducted using an
Innov-X XT400.

Each instrument was calibrated prior to its delivery to the field, daily, or as needed. The project eData or
the calibration log sheets were used to document the calibration of field testing equipment
(Appendix B-9).

3.9 DECONTAMINATION PROCEDURES

Proper decontamination of field equipment is an integral part of the overall QC process. Decontamination
liquids were placed in 55-gallon drums with the purge water and stored in a secure designated area until
final disposition. The containers were supplied by TTL Associates, and were clearly identified and
labeled as IDW.
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To achieve proper decontamination prior to and after the completion of the sampling events, sampling

equipment was:

e Washed in solution of tap water and Liquinox soap or equivalent.
e Rinsed with tap water.
e Double rinsed with deionized or distilled water, or steam-cleaned.

e Air dried, if feasible.

Tap water for decontamination was obtained from a faucet connected to the Naval Station Great Lakes

public water supply.

Field measurement equipment that directly contacted environmental media (i.e., M-scope, flow-through

cells, etc.) was rinsed with distilled/deionized water after each usage.

3.10 FIELD DOCUMENTATION

Field documentation and tracking of sample custody are integral to the overall QA/QC process for the RI.
The field documentation system serves as a record of activities conducted in the field during sample
collection and data generation, and provides the means to identify, track, and monitor each sample from

the time of collection through final reporting of data.

3.10.1 Sample Identification

The sample identification scheme presented in the UFP-SAP (Tetra Tech, 2009) was used to identify and
label the field samples collected, and the field QC blanks created during the RI. The sample identification
procedure was used for the sample labels and chain-of-custody documents in order to maintain
consistency in the labeling process, and to allow efficient handling of a large number of samples from
different sources. Sample identification was identified and followed in accordance with the UFP-SAP
(Tetra Tech, 2009).

3.10.2 Electronic Field Logbooks/Sample Log Sheets

The sampling coordinator maintained an electronic field notebook and data sheets containing pertinent
information regarding the samples. The field logs are intended to provide sufficient data and observations
to enable the field team and other interested parties to reconstruct events that occurred during field

activities.
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Boring logs and well construction diagrams were prepared for the soil borings and monitoring wells. The
physical characteristics of these samples (e.g., color, lithology, general appearance, odor, etc.) were
recorded on an electronic sample log sheet. Similarly, electronic sample logs were prepared for

groundwater samples.

3.11 LAND SURVEYING

Land surveying was conducted by James Anderson Company to determine the horizontal location,
vertical elevation of the ground surface, and top of casing of the monitoring wells. Locations were
reported in lllinois State Plane Coordinate System North American Datum 1983 (NAD 83), and vertical
elevations were reported in North American Vertical Datum 1988 (NAVD 88). Monitoring well locations

are shown on Figure 3-5. The survey information is provided in Appendix E.

3.12 SAMPLE MANAGEMENT

The following chain-of-custody procedures documented sample possession from the time of sample
collection until ultimate disposal of the sample. For the purposes of these procedures, a sample was

considered to be in custody if it was:

e Inone's actual possession.
e Inview after being in one's possession.
e Secured (i.e., locked up) so that no one could tamper with it.

e Inasecured area, available to authorized personnel only.

Strict chain-of-custody procedures were maintained throughout the duration of the investigation. These

procedures included the following:

e A chain-of-custody record was completed in the field. The original accompanied the samples, and

copies were maintained at intermediate steps.

e At the point where the responsibility for custody of the samples changed, the new custodian signed

the chain-of-custody record and noted the date and time.

RI samples were packed in an ice-filled cooler and sent by overnight carrier (Federal Express) to the

analytical laboratory for chemical analysis. Chain-of-custody forms are provided in Appendix B-10.
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3.13 INVESTIGATION-DERIVED WASTE MANAGEMENT

The types of wastes generated as a result of the RI activities were drill cuttings (soil), disposable sampling
equipment, personal protective equipment (PPE), development and purge water, and decontamination
liquids. The solid and liquid IDW was collected and placed into 55-gallon drums supplied by TTL
Associates. The waste containers were clearly identified and labeled. The generated IDW was

temporarily stored at a location designated by Naval Station Great Lakes personnel.

One composite soil sample was collected from the drums containing solid IDW and one composite liquid
sample was collected from the drums containing liquid IDW and submitted to the laboratory for chemical
analysis. The solid and liquid IDW samples were analyzed for TCLP VOCs, TCLP SVOCs, TCLP
herbicides, TCLP pesticides, TCLP metals, reactivity, corrosivity, PCBs, and ignitability. Analytical results
were provided to Naval Station Great Lakes personnel who were responsible for manifesting,

transporting, and disposing the IDW.
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TABLE 3-1

SAMPLING RATIONALE
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Sample Location [

Sampling Rationale

Surface Soil

NTC21SB-01 to NTC21SB-22

One surface soil sample was collected from each soil boring at the 0.5 foot interval
directly below the asphalt/subbase. Samples were collected for TAL metals, and TCL
VOCs, SVOCs, pesticides, PCBs, and herbicides. Select locations were collected for

dioxin/furans.

Subsurface Soil

NTC21SB-01 to NTC21SB-22

Utilized the XRF and PID to determine high concentrations of lead and VOCs
respectively. Samples were collected in two foot intervals above groundwater based
on XRF, PID, and visual observations. Samples were collected for TAL metals, and

TCL VOCs, SVOCs, pesticides, PCBs, and herbicides. Select locations were collected
for dioxin/furans. One subsurface sample was collected per location.

Groundwater

NTC21MW-01 to NTC21MW-06

Samples collected from these wells to determine if contamination is present in
groundwater. Samples were collected for TAL metals, TCL VOCs, SVOCs, pesticides,
PCBs, and herbicides. Select location was collected for dioxin/furans.

PCB = Polychlorinated biphenyl.

PID = Photoionization detector.

SVOC = Semivolatile organic compound.
TAL = Target Analyte List.

TCL = Target Compound List.

VOC = Volatile organic compound.

XRF = X-Ray Fluorescence.




TABLE 3-2

SAMPLING SUMMARY
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Sample Name Depth XREand |-y yocs|TeL svocs | TAL Metals |TCE Pesticides and] o popg | Dioxin/ o i size Field o

(feet bgs) PID Herbicides Furans Parameters

SURFACE (0.5-1) ¥

NTC21SB-01 to

NTC21SB-22
NTC21SB-01-SO-0001 0.5-1 X X X X X X
NTC21SB-02-S0O-0001 0.5-1 X X X X X X
NTC21SB-03-SO-0001 0.5-1 X X X X X X
NTC21SB-04-SO-0001 0.5-1 X X X X X X
NTC21SB-05-SO-0001 0.5-1 X X X X X X
NTC21SB-06-SO-0001 0.5-1 X X X X X X
NTC21SB-07-SO-0001 0.5-1 X X X X X X
NTC21SB-08-SO-0001 0.5-1 X X X X X X
NTC21SB-09-SO-0001 0.5-1 X X X X X X X
NTC21SB-10-SO-0001 0.5-1 X X X X X X
NTC21SB-11-SO-0001 0.5-1 X X X X X X
NTC21SB-12-S0O-0001 0.5-1 X X X X X X
NTC21SB-13-S0-0001 0.5-1 X X X X X X
NTC21SB-14-S0O-0001 0.5-1 X X X X X X
NTC21SB-15-SO-0001 0.5-1 X X X X X X
NTC21SB-16-SO-0001 0.5-1 X X X X X X
NTC21SB-17-SO-0001 0.5-1 X X X X X X X
NTC21SB-18-SO-0001 0.5-1 X X X X X X
NTC21SB-19-S0O-0001 0.5-1 X X X X X X
NTC21SB-20-S0O-0001 0.5-1 X X X X X X
NTC21SB-21-SO-0001 0.5-1 X X X X X X
NTC21SB-22-S0-0001 0.5-1 X X X X X X
SUBSURFACE

NTC21SB-01 to

NTC21SB-22
NTC21SB-01-SO-0102 1-2 X X X X X X
NTC21SB-02-SO-0204 2-4 X X X X X X X
NTC21SB-03-SO-0204 2-4 X X X X X X
NTC21SB-04-SO-0406 46 X X X X X X
NTC21SB-05-SO-0204 2-4 X X X X X X
NTC21SB-06-SO-0204 2-4 X X X X X X
NTC21SB-07-SO-0204 2-4 X X X X X X
NTC21SB-08-SO-0204 2-4 X X X X X X X
NTC21SB-09-SO-0204 2-4 X X X X X X




TABLE 3-2

SAMPLING SUMMARY
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Sample Name Depth XREand |ro) yocs|ToL svocs | TAL Metals | TCH Pesticides andjpoy pepg| DIOXING 1 g iy jze Field
(feet bgs) PID Herbicides Furans Parameters

SUBSURFACE (Continued)

NTC21SB-10-SO-0406 46 X X X X X X

NTC21SB-11-S0-0204 2-4 X X X X X X

NTC21SB-12-S0-0204 2-4 X X X X X X

NTC21SB-13-S0-0204 2-4 X X X X X X

NTC21SB-14-S0-0204 2-4 X X X X X X

NTC21SB-15-S0-0204 24 X X X X X X

NTC21SB-16-SO-0204 24 X X X X X X

NTC215B-17-S0-0507 57 X X X X X X

NTC215B-18-SO-0507 57 X X X X X X

NTC21SB-19-SO-0204 24 X X X X X X

NTC215B-20-SO-0406 46 X X X X X X

NTC215B-21-SO-0608 68 X X X X X X

NTC215B-22-S0-0204 24 X X X X X X

GROUNDWATER

NTC21IMW-01 X X X X X X

NTC21IMW-02 X X X X X X

NTC2IMW-03 X X X X X X

NTC21IMW-04 X X X X X X

NTC21IMW-05 X X X X X X X

NTC21IMW-06 X X X X X X

Notes:

bgs - below ground surface
PCB - polychlorinated biphenyls

PID - Photoionization detector

SVOC:s - Polynuclear aromatic hydrocarbons

TAL - Target Analyte List

TCL - Target Compound List
VOCs - Volatile organic compounds

XRF - X-Ray Fluorescence Spectrometer
(1) Field parameters include temperature, pH, specific conductance, turbidity, oxidation-reduction potential, and dissolved oxygen.

(2) First interval below asphalt
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4.0 REMEDIAL INVESTIGATION RESULTS

The following subsections provide a detailed discussion of field data and analytical results that were
generated during the course of the RI at Site 21 at Naval Station Great Lakes. Figures 1-1, 1-2, and 2-1

show the general location of Naval Station Great Lakes and the location of Buildings 1517/1506 Area.

The analytical data presented in this Rl Report were subjected to a data validation process performed by
Tetra Tech personnel for the integrity and defensibility of the data. Samples collected for chemical
analysis during the Rl were analyzed for TAL inorganics, and TCL VOCs, SVOCs, pesticides, herbicides,
and PCBs by Empirical Laboratories of Nashville, Tennessee; and for dioxins/furans by SGS of
Wilmington, North Carolina. Detected concentrations in surface soil, subsurface soil, and groundwater
samples relative to minimum screening values are discussed in Sections 4.3.1, 4.3.2, and 4.3.3,

respectively.

Detected concentrations in surface soil, subsurface soil, and groundwater samples relative to the lllinois
TACO are discussed in Sections 4.4.1, 4.4.2, and 4.4.3, respectively.

4.1 SITE-SPECIFIC GEOLOGY

Geologic conditions at Site 21 were characterized as part of the RI. Surface and subsurface materials at
Site 21 were characterized based on acetate liner samples collected during the drilling of soil and well
borings during the Tetra Tech field investigation. The visual classifications were utilized to develop
geologic cross-sections for the site. Figure 4-1 presents the locations of the geologic cross sections
based on select borings across Site 21. Figures 4-2, 4-3, and 4-4 show cross-sectional transects A-A’,

B-B’, and C-C’, respectively, that were developed from the soil boring data.

The surface of Site 21 is covered primarily with buildings and pavement, except for the northwestern and
southeastern corners where there are grassy areas, and the northeastern corner where there is a

soil/gravel-covered area.

With the exception of the southwestern portion of the Site, most of the Site has a layer of fill material
below the asphalt/grassy top to a depth of 1 to 5 feet bgs. Typically this fill is a sand, gravelly sand,
and/or silty sand with areas of coal, ash, slag, brick fragments, etc. Below this fill material is a natural
clay/silt unit that is common in the Great Lakes area, which was observed to 28 feet bgs during this RI.
The soil borings and wells installed on Site 21 as part of the Building 1600A UST closure encountered

similar subsurface conditions, with the exception of soil boring SB11. Soil boring SB11 reportedly
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encountered fill to a depth of 12 feet. Because of the lack of material recovery (19 percent) over the last

8 feet of the boring, the total thickness of the fill at that location could not be confirmed.

Laboratory sieve analysis of one sample location at Site 21 (Table 4-1) and three sample locations at
Site 9 (adjacent site) indicates that the Unified Soil Classification System description of the soll
encountered during the investigation ranges from SP/SM (sandy silt) near the surface to SM (silty sand),

SM/SC (silty, clayey sand), and ML/CL (silt clay mix) in the subsurface soil.

4.2 SITE-SPECIFIC HYDROGEOLOGY

The hydrogeologic conditions at Site 21 were interpreted from data collected during these subsurface
investigation activities at the site: drilling, groundwater sampling, measuring groundwater levels, and

aquifer testing.

4.2.1 Hydrogeologic Framework

The shallow water table aquifer was characterized at Site 21. A deeper (confined) aquifer is most likely
present (based on previous studies at adjacent areas), but was not part of this investigation. The
groundwater level measurements from the six wells installed onsite show that the top of the shallow
aquifer ranges from approximately 1.35 to 6.25 feet bgs, and is composed primarily of a silty clay unit
(see Figures 4-2, 4-3, and 4-4).

4.2.2 Groundwater Flow Directions

Groundwater flow direction for the shallow water table aquifer was determined based on the synoptic
water-level measurements collected on November 17, 2009 (Table 4-2). Water-level measurements were
collected from the wells within a 2-hour time frame. Groundwater elevations were determined based on
the six depth-to-water measurements. The flow direction of groundwater onsite is generally in the
southeast direction. Figure 4-5 presents the groundwater potentiometric surface for the shallow water

table aquifer at the site.

4.2.3 Hydraulic Conductivity

Hydraulic conductivity (aquifer) test data were evaluated using the Bouwer and Rice Method (1989) for
unconfined aquifers. This method permits measurement of hydraulic conductivity (K) of aquifer materials.
The method consists of quickly lowering the water level in the well, and measuring the subsequent rise of
water in the well. The method was developed to measure K of the aquifer around the screen or

otherwise open portion of a full penetrating or partially penetrating well.
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Hydraulic conductivity (aquifer) tests (described in Section 3.5.3) were completed at four wells at Site 21:

NTC21-MW-01, NTC21-MW-02, NTC21-MW-05 and NTC21-MW-06. K values calculated for the wells

ranged from 0.40 feet per day to 1.36 feet per day, and averaged 0.77 feet per day [2.73 centimers per

second (cm/sec)]. Hydraulic conductivity (aquifer) test results are summarized in Table 4-3 and located in
Appendix B-5.

4.2.4 Groundwater Migration Velocity

The hydraulic gradient for the shallow groundwater at the site was calculated graphically from
groundwater elevations found on Figure 4-5. The average horizontal hydraulic gradient for the site is

approximately 0.00074.

Using an average porosity of 0.35 for the gravelly clay/silty clay (Freeze and Cherry, 1979) and the site-
wide geometric mean hydraulic conductivity of 0.77 feet per day, the groundwater velocity was
approximated for the site. The groundwater velocity was determined to be 0.16 feet per day (5.8 feet per

year).

Care must be taken when interpreting these results, however, because significant groundwater flow
potential is likely limited to the sand and gravel lenses. There is no evidence from the boring logs (and
Figures 4-2 to 4-4) that any of these lenses are laterally extensive. Large-scale, site-wide transport of

potential contaminants in the shallow aquifer is not likely to be occurring.

4.3 SOIL AND GROUNDWATER RESULTS COMPARISON TO MINIMUM SCREENING
VALUES
43.1 Surface Soil Sampling Results

Surface soil analytical results were compared to the Illinois TACO, lllinois Non-TACO, and United States
Environmental Protection Agency (USEPA) screening criteria as shown in Table 4-4. Analytical results
for surface soil samples collected at Site 21 are summarized in Tables 4-5 and 4-6. Surface soil sample
locations are shown on Figure 3-4. Detailed surface soil analytical results are provided in Appendix F-1.
The following sections provide summaries of the chemicals that exceeded minimum screening values

(primarily residential) in surface soil.

VOCs

The table below presents a summary of data for VOC contaminants that were detected at concentrations

exceeding the minimum screening values. The data presented include: frequency of contaminant
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detection, maximum results, identity of the sample location having the maximum results, the screening
value used, and the number of samples that exceeded the screening criteria.

VOC Exceedances in Surface Soils

Maxi Minimum Screening
aximum 1
Frequency Sample with Maximum Values®
Parameter . Result )
of Detection Detection Value
(ng/kg) Exceedances
(Hg/kg)

BENZENE 5122 1.1 NTC21SB-01-S0-0102 0.21 5
TETRACHLOROETHENE 1/22 1.4 NTC21SB-19-S0O-0001 0.049

(1) USEPA ORNL Risk-Based SSLs

Tetrachloroethene was detected at only one sample location (NTC21-SB-19) at a concentration of
1.4 J pg/kg, which exceeds the minimum screening value. NTC21-SB-19 is located along the west_side
of Building 1517. Benzene was detected in five surface soil samples at concentrations ranging from
0.56J to 1.1 J pg/kg, which exceeded minimum screening values. The maximum concentration of
benzene was detected in surface soil sample NTC21SB-01-SO-0102 located slightly northwest of the
fueling area.

SVOCs

The table below presents a summary of data for SVOC contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.

SVOC Exceedances in Surface Soils

Maxi Minimum Screening
aximum
Frequency Sample with Maximum Values
Parameter . Result .
of Detection Detection Value
(ng/kg) Exceedances
(ng/kg)

2-METHYLNAPHTHALENE 22/22 900 NTC21SB-14-S0-0001 | 750 @ 3
BENZO(A)ANTHRACENE 20/22 22,000 |NTC21SB-21-SO-0001| 10® 20
BENZO(A)PYRENE 17/22 38,000 |NTC21SB-21-S0-0001| 3.5® 17
BENZO(B)FLUORANTHENE 20/22 59,000 |NTC21SB-21-SO-0001| 35® 20
BENZO(K)FLUORANTHENE 20/22 21,000 |NTC21SB-21-SO-0001| 350 11
BIS(2-ETHYLHEXYL)PHTHALATE 16/22 3,400 |NTC21SB-21-S0-0001| 1,100 @
CARBAZOLE 4/22 2,400 |NTC21SB-21-S0-0001| 600 @
CHRYSENE 20/22 31,000 |NTC21SB-21-S0-0001| 1,100 @
DIBENZO(A,H)ANTHRACENE 12/22 1,100 |[NTC21SB-01-S0-0102| 11 ® 12
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) Minimum Screening
Maximum . . val
Frequency Sample with Maximum alues
Parameter . Result .
of Detection Detection Value
(ng/kg) Exceedances
(Hg/kg)
2-METHYLNAPHTHALENE 22/22 900 NTC21SB-14-S0O-0001 750 ® 3
BENZO(A)ANTHRACENE 20/22 22,000 |NTC21SB-21-SO-0001| 10® 20
BENZO(A)PYRENE 17/22 38,000 NTC21SB-21-S0O-0001 35 17
INDENO(1,2,3-CD)PYRENE 16/22 36,000 |NTC21SB-21-SO-0001| 120® 16
NAPHTHALENE 22/22 520 NTC21SB-01-S0O-0102 0.47® 22

(1) USEPA ORNL Risk-Based SSLs
(2) TACO Class 1 Soil to Groundwater

2-Methylnaphthalene was detected at concentrations exceeding minimum screening values in samples
collected from NTC21-SB-07, NTC21-SB-13, and NTC21-SB-14. Surface soil sample NTC21-SB-21
contained a bis(2-ethylhexyl)phthalate concentration of 3,400 J ug/kg, which exceeds minimum screening
values. Both carbozole and chrysene were detected at concentrations exceeding minimum screening
values in surface soil samples collected from NTC21-SB-01, NTC21-SB-07, and NTC21-SB-21.
Chrysene was also detected in surface soil samples collected from NTC21-SB-03 and NTC21-SB-11 at

concentrations exceeding minimum screening values.

Concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene that exceeded minimum screening
values were widespread throughout Site 21. However, higher concentrations of these contaminants were
detected at the following five sample locations: NTC21-SB-01 and -03, located in the northwest corner of
the site; NTC21-SB-07, located in the northeast corner of the site; NTC21-SB-11 and -21, located slightly
south of Building 1517.

Pesticides/PCBs

The table below presents a summary of data for pesticides and PCB contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.
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Pesticides/PCB Exceedances in Surface Soils
Maximum Minimum Screening Values
Parameter Frequenpy Result Sample with Maximum Value
of Detection Detection Exceedances
(ng/kg) (ug/kg)
4,4'-DDD 22/22 520 |NTC21SB-10-S0-0001| 66 @ 7
4,4'-DDE 22/22 350 NTC21SB-10-S0-0001| 47 ® 8
4,4'-DDT 22/22 740  |NTC21SB-10-S0-0001| 67 @ 6
ALPHA-BHC 7/22 12 NTC21SB-05-S0-0001| 0.062 ) 7
IALPHA-CHLORDANE 12/22 27 NTC21SB-22-S0-0001| 13 @ 1
IAROCLOR-1260 14/22 720 NTC21SB-10-S0-0001| 24 @ 13
BETA-BHC 3/22 1 NTC21SB-03-SO-0001| 0.22% 3
DELTA-BHC 7122 35 NTC21SB-10-SO-0001| 0.062 ) 7
DIELDRIN 15/22 15 NTC21SB-21-S0-0001| 0.17 @ 15
ENDRIN 8/22 224 NTC21SB-10-SO-0001| 81 ©@
GAMMA-BHC (LINDANE) 9/22 20 NTC21SB-21-SO-0001| 0.36 ™
GAMMA-CHLORDANE 19/22 189  [NTC21SB-10-SO-0001| 13®@
HEPTACHLOR EPOXIDE 13/22 3 NTC21SB-06-S0-0001| 0.15% 12

(1) USEPA ORNL Risk-Based SSLs
(2) USEPA ORNL MCL-Based SSLs

Alpha-chlordane and endrin were each detected in only one sample at concentrations exceeding
minimum screening values. Concentrations of 4,4-DDD, 4,4-DDE, and/or 4,4-DDT exceeded minimum
screening values in the following eight locations which are located in the southern and eastern portions of
the site: NTC21-SB-05, NTC21-SB-06, NTC21-SB-08, NTC21-SB-09, NTC21-SB-10, NTC21-SB-11,
NTC21-SB-21, and NTC21-SB-22. Beta-BHC was detected at three sample locations (NTC21-SB-01,
NTC21-SB-03, and NTC21-SB-07) at concentrations exceeding minimum screening values. Gamma-
chlordane was also detected at three sample locations (NTC21-SB-04, NTC21-SB-10, and

NTC21-SB-22) at concentrations exceeding minimum screening values.

Alpha-BHC, Aroclor-1260, delta-BHC, dieldrin, gamma-BHC, and heptachlor epoxide concentrations
detected above minimum screening criteria were widespread throughout the site. However, higher

concentrations of these contaminants were detected in the southeast portion of the site.

Herbicides

The table below presents a summary of data for herbicide contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.
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Herbicide Exceedances in Surface Soils

Maxi Minimum Screening
aximum 1
Frequency Sample with values )
Parameter . Result ; .
of Detection Maximum Detection Value
(na/kg) Exceedances
(Hg/kg)

2,4-D 1/22 217 NTC21SB-13-S0O-0001 18 1

(1) USEPA ORNL MCL-Based SSLs

A concentration of 2,4-D (217 pg/kg) exceeded the minimum screening value in surface soil sample
collected from NTC21-SB-13, located slightly north of Building 1517.

Dioxins/Furans

The table below presents a summary of data for dioxin/furan contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.

Dioxin/Furan Exceedances in Surface Soils

E Maxi Minimum Screening
Parameter rqufency ;Z'szllltm Sample with . Values
Detection (ng/kg) Maximum Detection Value Exceedances
(ng/kg)

1,2,3,4,6,7,8,9-OCDD 2/2 1,310 NTC21SB-09-S0O-0001 870 1
1,2,3,4,6,7,8-HPCDD 2/2 169 NTC21SB-09-SO-0001 26 1
1,2,3,4,6,7,8-HPCDF 2/2 82.4 NTC21SB-09-S0-0001 26 1
1,2,3,4,7,8-HXCDF 2/2 5.91 NTC21SB-09-SO-0001 2.6 1
1,2,3,6,7,8-HXCDD 2/2 7.9 NTC21SB-09-S0O-0001 2.6 1
1,2,3,7,8,9-HXCDF 2/2 2.68 NTC21SB-09-SO-0001 2.6 1
1,2,3,7,8-PECDD 2/2 5.9 NTC21SB-09-S0O-0001 0.26 2
2,3,4,6,7,8-HXCDF 2/2 26.2 NTC21SB-09-SO-0001 2.6 1
2,3,4,7,8-PECDF 2/2 57.5 NTC21SB-09-S0O-0001 0.87 2
2,3,7,8-TCDD 2/2 0.816 NTC21SB-09-SO-0001 0.26 1
2,3,7,8-TCDF 1/2 3.17 NTC21SB-09-SO-0001 2.6 1

(1) USEPA ORNL Risk-Based SSLs

Dioxin/furan concentrations exceeding minimum screening values were detected in surface soil samples
collected from NTC21-SB-09 and NTC21-SB-17. Sample location NTC21-SB-09 is located slightly
southeast of Building 1517 and NTC21-SB-17 is located directly north of Building 1516.
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Inorganics

The table below presents a summary of data for inorganic contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.

Inorganic Exceedances in Surface Soils

) Minimum Screening
Parameter Freq(l;fency M;);I::J:Jtm Sample with i Values
Detection (ma/kg) Maximum Detection Value Exceedances

(mg/kg)
ANTIMONY 6/22 522  |NTC21SB-10-S0-0001| 0.27 @ 6
ARSENIC 22/22 48.4  |NTC21SB-14-S0-0001| 0.0013 ? 22
BARIUM 22/22 234J |NTC21SB-14-S0-0001| 82
BERYLLIUM 22/22 471J |NTC21SB-14-S0-0001| 3.2®
CADMIUM 21/22 13 NTC21SB-10-SO-0001| 0.38 @ 19
CHROMIUM 22/22 163 NTC21SB-09-S0-0001|  28% 2
COBALT 22/22 17.7  [NTC21SB-13-S0-0001| 0.49 @ 22
COPPER 22/22 835 NTC21SB-10-S0-0001| 46 @ 9
IRON 22/22 69,500 |NTC21SB-15-S0-0001| 640? 22
LEAD 22/22 428  |NTC21SB-10-S0-0001| 14 @ 22
MANGANESE 22/22 2,420 |NTC21SB-14-S0-0001| 57 ©@ 22
MERCURY 22/22 8.98  |NTC21SB-10-SO-0001| 0.03 @ 22
NICKEL 22/22 56.2  |NTC21SB-09-S0-0001| 48 @
ZINC 22/22 1,230  |NTC21SB-10-S0-0001| 680 @

(1) USEPA ORNL MCL-Based SSLs
(2) USEPA ORNL Risk-Based SSLs
(3) TACO Class 1 Soil to Groundwater

Exceedances of inorganics were widespread throughout the site. However, most inorganics were
detected at concentrations an order of magnitude or higher than the minimum screening values in surface

soil samples collected slightly southwest of Building 1517.

4.3.2 Subsurface Soil Sampling Results

Subsurface soil analytical results were compared to lllinois TACO, lllinois Non-TACO, and USEPA
screening criteria as shown in Table 4-4. Analytical results for subsurface samples collected at Site 21
are summarized in Tables 4-7 and 4-8. Subsurface soil sample locations are shown on Figure 3-4.

Detailed subsurface soil analytical results are provided in Appendix F-2. The following sections provide
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summaries of the chemicals that exceeded minimum screening values (primarily residential) in

subsurface soils.

VOCs

The table below presents a summary of data for VOC contaminants that were detected at concentrations
exceeding the minimum screening values. The data presented include: frequency of contaminant
detection, maximum results, identity of the sample location having the maximum results, the screening

value used, and the number of samples that exceeded the screening criteria.

VOC Exceedances in Subsurface Soils

Maxi Minimum Screening
aximum 1
Frequency Sample with Values®
Parameter . Result - .
of Detection Maximum Detection Value
(ng/kg) Exceedances
(Hg/kg)

BENZENE 10/22 4.8 NTC21SB-18-S0O-0507 0.21 10
ETHYLBENZENE 4/22 1.9 NTC21SB-17-S0O-0507 1.7
ITETRACHLOROETHENE 2122 18 NTC21SB-19-S0-0204 0.049 2

(1) USEPA ORNL Risk-Based SSLs

Ethylbenezene was detected in only one sample at a concentration (1.9 J pg/kg) exceeding the minimum
screening value. The sample (NTC21SB-17-S0-0507) was collected slightly north of Building 1516 at a
depth ranging from 5 to 7 ft bgs. Tetrachloroethene was detected at concentrations exceeding the
minimum screening value in samples collected from NTC21-SB-02 and NTC21-SB-19, located in the
northwest corner of the site and west of Building 1517. Benzene was detected in ten samples at
concentrations ranging from 0.41 J to 4.8 pg/kg, all of which exceed minimum screening values. Higher
concentrations of benzene (3 to 4.8 pg/kg) were detected in samples collected from the southeast corner

of the site at depths ranging from 5 to 7 ft bgs.

SVOCs

The table below presents a summary of data for SVOC contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.
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SVOC Exceedances in Subsurface Soils

Maxi Minimum Screening
aximum
Frequency Sample with Maximum Values
Parameter . Result .
of Detection Detection Value
(ng/kg) Exceedances
(ng/kg)

2-METHYLNAPHTHALENE 16/22 2,100 |NTC21SB-03-S0-0204| 750 @ 2
BENZO(A)ANTHRACENE 19/22 32,000 |NTC21SB-03-SO-0204| 10@® 17
BENZO(A)PYRENE 13/22 27,000 |NTC21SB-03-SO-0204| 3.5® 13
BENZO(B)FLUORANTHENE 17/22 41,000 |NTC21SB-03-S0O-0204| 35 14
BENZO(K)FLUORANTHENE 17/22 14,000 |NTC21SB-03-S0-0204| 350 ® 6
CARBAZOLE 2/22 1,000 [NTC21SB-07-S0-0204| 1,100 @ 1
CHRYSENE 21/22 34,000 |NTC21SB-03-SO-0204| 600 @ 3
DIBENZO(A,H)ANTHRACENE 9/22 3,300 [NTC21SB-03-S0-0204| 1,100 @ 8
INDENO(1,2,3-CD)PYRENE 13/22 16,000 |NTC21SB-03-S0-0204| 11 ® 11
NAPHTHALENE 16/22 4600 |NTC21SB-22-S0-0204| 120® 16

(1) USEPA ORNL Risk-Based SSLs
(2) TACO Class 1 Soil to Groundwater

Concentrations of 2-methylnapthalene exceeded minimum screening values in samples collected from
NTC21SB-02-S0O-0204 and NTC21SB-03-SO-0204, which are located in the northwest corner of the site.
Carbazole and chrysene were detected at concentrations exceeding minimum screening values in
NTC21SB07-S0-0204 located in the northeast corner of the site. Chrysene was also detected elevated
concentrations in subsurface soil samples NTC21SB-02-S0O-0406 and NTC21SB-03-S0O-0204.

Polynuclear aromatic hydrocarbon (PAH) concentrations (benzo[alanthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzo[k]fluoranthene, dibenzo[a,h]anthracene, indeno[1,2,3-cd]pyrene, and
naphthalene) that exceeded minimum screening values were widespread throughout Site 21. However,
concentrations of these contaminants, an order of magnitude or higher than the minimum screening
values, were detected at the following three sample locations: NTC21-SB-02 (4 to 6 ft bgs) and
NTC21-SB-03 (2 to 4 ft bgs), located in the northwest corner of the site and NTC21-SB-07 (2 to 4 ft bgs),

located in the northeast corner of the site.

Pesticides/PCBs

The table below presents a summary of data for pesticides and PCB contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.
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Pesticides/PCB Exceedances in Subsurface Soils

) Minimum Screening
Maximum . . val ()]
Frequency Sample with Maximum alues
Parameter . Result .
of Detection Detection Value
(ng/kg) Exceedances
(Hg/kg)
4,4'-DDD 9/22 480 NTC21SB-06-S0-0204 66 3
4,4'-DDE 10/22 300 NTC21SB-06-S0O-0204 47 2
4,.4'-DDT 10/22 240 NTC21SB-06-S0O-0204 67 1
IALDRIN 1/22 0.83 NTC21SB-02-S0-0406 0.65 1
IALPHA-BHC 6/22 2.8 NTC21SB-02-S0-0204| 0.062 6
IALPHA-CHLORDANE 7122 26 NTC21SB-22-S0-0204 13 2
IAROCLOR-1242 1/22 47 NTC21SB-02-S0-0406 5.3 1
IAROCLOR-1260 8/22 440 NTC21SB-06-S0-0204 24 8
BETA-BHC 2122 1.1 NTC21SB-10-S0-0406 0.22 2
DELTA-BHC 5122 3 NTC21SB-06-S0-0204| 0.062 5
DIELDRIN 8/22 5.6 NTC21SB-06-S0-0204 0.17 8
GAMMA-BHC (LINDANE) 4/22 2.3 NTC21SB-06-S0-0204 0.36 3
GAMMA-CHLORDANE 12/22 46 NTC21SB-22-S0-0204 13 2
HEPTACHLOR EPOXIDE 7122 6.9 NTC21SB-22-S0-0204 0.15 7

(1) USEPA ORNL Risk-Based SSLs

4,4-DDD, 4,4'-DDE, and/or 4,4-DDT were detected at concentrations exceeding minimum screening
values in NTC21SB-06-S0O-0204, NTC21SB-11-S0-0204, and NTC21SB-22-S0-0204, which are located
south and east of Building 1517. Aldrin and Aroclor-1242 were only detected in sample
NTC21SB-02-S0O-0406, located in the northwest corner of the site, at concentrations above minimum
screening values. Alpha-chlordane and gamma-chlordane were detected at concentrations exceeding
screening values at sample locations NTC21-SB-11 (2 to 4 ft bgs) and NTC21-SB-22 (2 to 4 ft bgs).
Beta-BHC and gamma-BHC were detected in samples collected from NTC21-SB-06 and NTC21-SB-10 at
concentrations exceeding minimum screening values. Gamma-BHC concentrations also exceeded the
screening value in sample NTC21SB-02-S0-0406.

Concentrations of alpha-BHC, Aroclor-1260, delta-BHC, dieldrin, and heptachlor epoxide that exceeded
minimum screening values were widespread. However, three or more of these contaminants were
detected at concentrations at an order of magnitude or higher than screening values in subsurface soil
samples NTC21SB-06-SO-0204 and NTC21SB-22-S0-0204, which are located in the southern and

eastern portions of the site.
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Herbicides

2,4-D and dicamba were detected at concentrations exceeding reporting limits. However, concentrations

of these contaminants were below the minimum screening values.

Dioxins/Furans

The table below presents a summary of data for dioxin/furan contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.

Dioxin/Furan Exceedances in Subsurface Soils

Maxi Minimum Screening
aximum 1
Frequency Sample with Maximum Values®
Parameter . Result )
of Detection Detection Value
(ng/kg) Exceedances
(ng/kg)

1,2,3,4,6,7,8,9-OCDD 1/1 1,950 NTC21SB-02-S0-0204 870 1
1,2,3,4,6,7,8-HPCDD 1/1 167 NTC21SB-02-S0-0204 26 1
1,2,3,6,7,8-HXCDD 1/1 3.62 NTC21SB-02-S0-0204 2.6 1
1,2,3,7,8-PECDD 1/1 0.579 NTC21SB-02-S0-0204 0.26 1
2,3,4,7,8-PECDF 1/1 2.75 NTC21SB-02-S0-0204 0.87 1
2,3,7,8-TCDD 1/1 0.279 NTC21SB-02-S0-0204 0.26 1

(1) USEPA ORNL Risk-Based SSLs

Dioxin/furan concentrations exceeding minimum screening values were detected in subsurface soil
sample NTC21-SB-02 (2 to 4 ft bgs), which is located in the northwest corner of the site, and is the former

location of an incinerator.

Inorganics

The table below presents a summary of data for inorganic contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.
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Inorganic Exceedances in Subsurface Soils

Maxi Minimum Screening
aximum
Frequency Sample with Maximum Values
Parameter . Result .
of Detection Detection Value
(mg/kg) Exceedances

(mg/kg)
IANTIMONY 1/22 0.643 |[NTC21SB-10-SO-0406| 0.27 @ 1
IARSENIC 22/22 85 NTC21SB-15-SO-0204 | 0.0013 @ 22
BARIUM 22/22 157 NTC21SB-15-S0-0204| 82 @
BERYLLIUM 22/22 4.05 NTC21SB-12-S0-0204| 3.2®
CADMIUM 20/22 9.62 NTC21SB-15-S0-0204| 0.38 @ 15
COBALT 22/22 23.8 NTC21SB-12-SO-0204| 0.49 @ 22
COPPER 22/22 124 NTC21SB-07-S0O-0204| 46 @ 9
IRON 22/22 65,800 |NTC21SB-15-SO-0204| 640® 22
LEAD 22/22 228 NTC21SB-07-S0-0204| 14 @ 20
MANGANESE 22/22 1,690 |NTC21SB-09-SO-0204| 57 @ 22
MERCURY 21/22 0.484 |[NTC21SB-12-S0-0204| 0.03@ 17
SELENIUM 1/22 1.31 NTC21SB-15-S0-0204| 0.26 @
ZINC 22/22 1,010 |NTC21SB-04-S0O-0406| 680 @

(1) USEPA ORNL MCL-Based SSLs
(2) USEPA ORNL Risk-Based SSLs

Antimony, selenium, and zinc were each detected in one sample at concentrations exceeding minimum
screening values. Beryllium was detected in NTC21SB-15-S0O-0204 and NTC21SB-12-S0O-0204 at

concentrations exceeding minimum screening values.

Arsenic, barium, cadmium, cobalt, copper, iron, lead, manganese, and mercury concentrations detected
over minimum screening values were widespread throughout the site. However, most inorganics were
detected at elevated concentrations at the following sample locations: NTC21-SB-04 (4 to 6 ft bgs)
located in the northeast corner of the site, NTC21-SB-12 (2 to 4 ft bgs) located near the northeast corner
of Building 1517, NTC21-SB-19 (2 to 4 ft bgs) located near the southwest corner of Building 1517, and
NTC21-SB-15 (2 to 4 ft bgs) located near the northwest corner of Building 1517.

4.3.3 Groundwater Sampling Results

lllinois TACO, lllinois Non-TACO, and USEPA screening criteria that groundwater analytical results were
compared to are shown in Table 4-9. Analytical results for groundwater samples collected at Site 21 are
summarized in Tables 4-10 and 4-11. Groundwater sample locations are shown on Figure 3-5.
Contaminants exceeding minimum screening values (primarily USEPA Tapwater) in groundwater are
shown on Figure 4-16 and summarized below. Detailed groundwater analytical results are provided in
Appendix F-3.

071205/P 4-13 CTO C064



REVISION 2
JULY 2012

VOCs
The table below presents a summary of data for VOC contaminants that were detected at concentrations
exceeding the minimum screening criteria. The data presented include: frequency of contaminant

detection, maximum results, identity of the sample location having the maximum results, the screening

value used, and the number of samples that exceeded the screening criteria.

VOC Exceedances in Groundwater

] Minimum Screening
Maximum . . val (4]
Frequency of Location of Maximum alues
Parameter . Result )
Detection Detection Value
(ng/L) Exceedances

(Mo/L)
BENZENE 1/6 0.96 NTC21-MW-01 0.41

TETRACHLOROETHENE 1/6 0.85 NTC21-MW-01 0.11 1

(1) USEPA Tapwater Criteria

Benzene and tetrachloroethene were detected in one groundwater sample collected from monitoring well
NTC21-MW-01 at concentrations exceeding minimum screening values. Monitoring well NTC21-MW-01 is

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

SVOCs

The table below presents a summary of data for SVOC contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.

SVOC Exceedances in Groundwater

) Minimum Screening
Maximum . . val @
Frequency of Location of Maximum alues
Parameter . Result ;
Detection Detection Value
(ug/L) Exceedances
(Hg/L)
BENZO(A)ANTHRACENE 2/6 0.05 NTC21-MW-03 0.029 2
NTC21-MW-03
BENZO(A)PYRENE 2/6 0.03 and NTC21-MW-05 0.0029 2
NTC21-MW-03
BENZO(B)FLUORANTHENE 2/6 0.03 and NTC21-MW-05 0.029
PENTACHLOROPHENOL 1/6 7.8 NTC21-MW-01 0.56

(1) USEPA Tapwater Criteria.
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Concentrations of benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene that exceeded
minimum screening criteria were detected in samples collected from monitoring wells NTC21-MW-03 and
NTC21-MW-05. Monitoring well NTC21-MW-03 is located on the east side of the site and monitoring well
NTC21-MW-05 is located directly south of Building 1517. Pentachlorophenol was detected at a
concentration of 7.8 J pug/L, which exceeds the minimum screening value of 0.56 pg/L, in monitoring well
NTC21-MW-01. Monitoring well NTC21-MW-01 is located in the northwest corner of the site, which is the

former location of the incinerator.

Pesticides/PCBs

The table below presents a summary of data for pesticide/PCB contaminants that were detected at
concentrations exceeding the minimum screening values. The data presented include: frequency of
contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.

Pesticide/PCB Exceedances in Groundwater

Maxi Minimum Screening
Frequency aximum Location of Maximum Values
Parameter . Result .
of Detection Detection Value
(na/L) Exceedances
(Hg/L)
DELTA-BHC 2/6 0.02 NTC21-MW-06 0.011 1

(1) USEPA Tapwater Criteria

Delta-BHC exceeded minimum screening criteria in NTC21-MW-06, located in the southwest corner of

the site near Building 1505.

Herbicides

2,4,5-TP (silvex), 2,4-DB, dalapon, and dichloroprop were detected at concentrations exceeding reporting

limits. However, concentrations of these contaminants were below the minimum screening values.

Dioxins/Furans

Dioxins/furans were not detected at concentrations exceeding reporting limits in groundwater.

Inorganics

The table below presents a summary of data for inorganic contaminants that were detected at

concentrations exceeding the minimum screening values. The data presented include: frequency of
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contaminant detection, maximum results, identity of the sample location having the maximum results, the

screening value used, and the number of samples that exceeded the screening criteria.

Inorganic Exceedances in Groundwater

Maxi Minimum Screening
aximum 1
Frequency Location of Maximum values
Parameter . Result ;
of Detection Detection Value
(ug/L) Exceedances
(Hg/L)

IARSENIC 5/6 7.26 NTC21-MW-02 0.045 5
COBALT 3/6 15.3 NTC21-MW-02 11 1
IRON 6/6 34,000 NTC21-MW-02 5,000 1
MANGANESE 6/6 5,400 NTC21-MW-05 150 4

(1) USEPA Tapwater Criteria

Concentrations of inorganics (arsenic, cadmium, cobalt, iron, and manganese) exceeding minimum
screening values were widespread throughout the site. However, higher inorganic concentrations were
detected in samples collected from NTC21-MW-02 and NTC21-MW-05. Monitoring well NTC21-MW-02
is located north of Building 7801, and NTC21-MW-05 is located directly south of Building 1517.

4.4 SOIL RESULTS COMPARISON TO TACO INGESTION AND INHALATION REMEDIATION
OBJECTIVES (RESIDENTIAL AND INDUSTRIAL)

441 Surface Soil Results Comparison

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial). The highest concentrations of these
constituents were encountered at one sampling point, NTC21-SB-21, where they exceeded 12 times the
average concentration. Manganese and lead were detected at concentrations above TACO Ingestion
Remediation Objectives (Residential only). These exceedances in surface soil are shown on
Figure 4-17.

Benzo(a)anthracene

The following table presents benzo(a)anthracene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (900 pg/kg) and/or Industrial (8,000 pg/kg) Soil Remediation Objectives:
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Depth
Sample Location P Result Description of Sample Location
(ft bgs) (Hg/kg)
NTC21-SB-01 1to2 4,800 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-03 Oto1l 1,100 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-07 Oto1l 4,200 Located in the northeast corner of the site.
NTC21-SB-11 Otol 1,600 Located on the southeast corner of Building 1517.
NTC21-SB-21 Otol 22,000 |Located slightly south of Building 1517.

Benzo(a)pyrene

The following table presents benzo(a)pyrene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (90 ug/kg) and/or Industrial (800 pg/kg) Soil Remediation Objectives.

Sample Location Depth Result Description of Sample Location
(ft bgs) (Hg/kg)

NTC21-SB-01 1to 2 4,200 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-02 0to 1 360 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-03 Otol 2,400 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-05 0to 1 390 Located on the east side of the site.

NTC21-SB-07 Oto 1 3,200 Located in the northeast corner of the site.

NTC21-SB-08 0to 1 830 Located in the southeast corner of the site.

NTC21-SB-09 0Oto 1 460 Located near the northeast corner of Building 1518.

NTC21-SB-10 0to 1 690 Located in the southeast corner of the site.

NTC21-SB-11 0to 1 2,900 Located in the southeast corner of Building 1517.

NTC21-SB-12 0to 1 430 Located in the northeast corner of Building 1517.

NTC21-SB-14 0to 1 860 Located directly north of Building 1517.

NTC21-SB-17 0to 1 600 Located slightly north of Building 1516.

NTC21-SB-18 0to 1 200 Located in the southwest corner of the site.

NTC21-SB-19 0to 1 250 Located in the southwest corner of Building 1517.

NTC21-SB-20 0to 1 560 Located slightly southwest of Building 1517.

NTC21-SB-21 0to 1 38,000 Located slightly south of Building 1517.

NTC21-SB-22 0to 1 340 Located slightly south of Building 1517.

Benzo(b)flouranthene

The following table presents benzo(b)flouranthene concentrations detected at Site 21 that exceed TACO
Ingestion Residential (900 pg/kg) and/or Industrial (8,000 pg/kg) Soil Remediation Objectives.
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Sample Location Depth Result Description of Sample Location
(ft bgs) (Hg/kg)

NTC21-SB-01 1to2 6,600 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-03 Oto1l 3,500 [Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-07 Oto1l 3,200 [Located in the northeast corner of the site.

NTC21-SB-08 Otol 830 Located in the southeast corner of the site.

NTC21-SB-10 Oto1l 970 Located in the southeast corner of the site.

NTC21-SB-11 Otol 4,100 [Located on the southeast corner of Building 1517.

NTC21-SB-17 Otol 940 Located slightly north of Building1516.

NTC21-SB-21 Otol 59,000 [Located slightly south of Building 1517.

Benzo(k)fluoranthene

Benzo(k)fluoranthene was detected at a concentration of 21,000 pg/kg (estimated) in soil sample
NTC21-SB21-S0-0001, located slightly south of Building 1517. This concentration exceeded the TACO
Residential Ingestion Soil Remediation Objective value of 9,000 pg/kg.

Dibenzo(a,h)anthracene

The following table presents dibenzo(a,h)anthracene concentrations detected at Site 21 that exceed

TACO Ingestion Residential (90 pg/kg) and/or Industrial (800 pg/kg) Soil Remediation Objectives.

Depth
Sample Location P Result Description of Sample Location
(ft bgs) (Hg/kg)
NTC21-SB-01 lto2 1,100 |Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-03 Otol 900 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-08 Oto1l 140 Located in the southeast corner of the site.
NTC21-SB-10 Otol 150 Located in the southeast corner of the site.
NTC21-SB-11 Otol 470 Located on the southeast corner of Building 1517.
NTC21-SB-17 Otol 100 Located slightly north of Building1516.
NTC21-SB-21 Otol 690 Located slightly south of Building 1517.

Lead

The following table presents lead concentrations detected at Site 21 that exceed TACO Residential

Ingestion (400 mg/kg) Soil Remediation Objectives.
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Depth
Sample Location P Result Description of Sample Location
(ftbgs) | (mg/kg)
NTC21-SB-10 Otol 428 Located in the southeast corner of the site.
NTC21-SB-13 Otol 407 Located near the northeast corner of Building 1517.
Manganese

Manganese was detected at a concentration of 2,420 J mg/kg in soil sample NTC21SB-14-S0O-0001,

located directly north of Building 1517. This concentration exceeded the TACO Residential Ingestion Soil

Remediation Objective value of 1,600 mg/kg.

Mercury

Mercury exceeded the Construction Worker Inhalation screening value of 0.1 mg/kg at seven

locations at Site 21, as shown on the following table:

Sample Location (thebpgt:) (EZT;) Description of Sample Location

NTC21-SB-03 Otol 0.144J) |Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-09 Otol 0.495 |Located near the northeast corner of Building 1518.

NTC21-SB-10 Otol 8.98 Located in the southeast corner of the site.

NTC21-SB-12 Otol 0.585 |Located in the northeast corner of Building 1517.

NTC21-SB-13 Otol 0.106 |Located on the northeast corner of Building 1517.

NTC21-SB-21 Otol 1.07 Located slightly south of Building 1517.

NTC21-SB-22 Otol 0.233J |Located south of Building 1517.

Surface Soil Summary

The highest levels of PAHs in the surface soils were encountered in sample NTC21-SB-21-SO-0001.
The results were substantially higher in that sample than any other. Mercury and carbazole were also
high in that sample. That sample was obtained from a location south of Building 1517 and just north of the
building where several shops are located. The shops located there are used for welding, electrical,
HVAC, pipefitting, tiling, cement, carpentry, and the painting. A RCRA hazard material storage facility is
approximately 50 feet northwest of the sample location. Discharges from operations at any of the
facilities could account for the high concentration in the sample there. For example, mercury is often
used in HVAC control systems and carbazole is used as a pigment in paints. The sample itself was no

different than many other samples observed at the site. It was predominately a black sandy material.

071205/P 4-19 CTO C064



REVISION 2

JULY 2012

High concentrations of inorganics were encountered in many of the surface soil samples from the site.

This could be related to the past use of the area for coal storage. Metals including arsenic, manganese,

lead, and iron, among other are known to leach from coal stockpiles. In addition, asphalt pavement is
present at this location.

4.4.2 Subsurface Soil Results Comparison

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial). The highest concentrations of these
constituents were encountered at one sampling point, NTC21-SB-03, where they exceeded 16 times the
average concentration. Manganese was detected at concentrations above TACO Ingestion Remediation

Objectives (Residential only). These exceedances in subsurface soil are shown on Figure 4-17.

Benzo(a)anthracene

The following table presents benzo(a)anthracene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (900 ug/kg) and/or Industrial (8,000 pg/kg) Soil Remediation Objectives:

Depth
Sample Location P Result Description of Sample Location
(ft bgs) (Hg/kg)
NTC21-SB-02 4106 2,000 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-03 2to 4 32,000 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-07 2t04 4,300 Located in the northeast corner of the site.
Benzo(a)pyrene

The following table presents benzo(a)pyrene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (90 ug/kg) and/or Industrial (800 pg/kg) Soil Remediation Objectives.

Depth Result
Sample Location Description of Sample Location
P (fthgs) | (uglko) P P

NTC21-SB-02 2to4 320 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-02 4106 1,200 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-03 2to4 27,000 |Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-05 2t04 210 Located on the east side of the site.

071205/P

4-20 CTO C064




REVISION 2

JULY 2012

Sample Location Depth Result Description of Sample Location

(ft bgs) (Hg/kg)
NTC21-SB-06 2to4 520 Located on the east side of the site.
NTC21-SB-07 2to 4 3,600 Located in the northeast corner of the site.
NTC21-SB-08 2to4 740 Located in the southeast corner of the site.
NTC21-SB-09 2to 4 170 Located near the northeast corner of Building 1518.
NTC21-SB-11 2to 4 220 Located on the southeast corner of Building 1517.
NTC21-SB-12 2to 4 620 Located in the northeast corner of Building 1517.
NTC21-SB-22 2to 4 480 Located slightly south of Building 1517.

Benzo(b)flouranthene

The following table presents benzo(b)flouranthene concentrations detected at Site 21 that exceed TACO

Ingestion Residential (900 pg/kg) and/or Industrial (8,000 pg/kg) Soil Remediation Objectives.

) Depth Result o .
Sample Location Description of Sample Location
(ft bgs) (Hg/kg)

NTC21-SB-02 4106 1,600 Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-03 2t04 41,000 |Located in the northwest corner of the site, which is the former location
of the incinerator.

NTC21-SB-07 2t04 4,300 [Located in the northeast corner of the site.

NTC21-SB-08 2to 4 1,200 [Located in the southeast corner of the site.

NTC21-SB-12 2to 4 1,200J |Located in the northeast corner of Building 1517.

Benzo(k)fluoranthene

Benzo(k)fluoranthene was detected at a concentration of 14,000 pg/kg in  soil sample
NTC21SB-03-S0-0204, located in the northwest corner of the site, which is the former location of the
incinerator. This concentration exceeded the TACO Residential Ingestion Soil Remediation Objective

value of 9,000 ug/kg.

Dibenzo(a,h)anthracene

The following table presents dibenzo(a,h)anthracene concentrations detected at Site 21 that exceed

TACO Ingestion Residential (90 pg/kg) and/or Industrial (800 pg/kg) Soil Remediation Objectives.
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Depth
Sample Location P Result Description of Sample Location
(ft bgs) (Hg/kg)
NTC21-SB-02 4106 240 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-03 2t04 3,300 [Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-08 2t04 160 Located in the southeast corner of the site.
NTC21-SB-12 2to 4 100 Located in the northeast corner of Building 1517.

Indeno(1,2,3-cd)pyrene

The following table presents indeno(1,2,3-cd)pyrene concentrations detected at Site 21 that exceed
TACO Ingestion Residential (900 pg/kg) and/or Industrial (8,000 pg/kg) Soil Remediation Objectives:

. Depth Result _ .
Sample Location Description of Sample Location
(ft bgs) (ng/kg)
NTC21-SB-03 2t04 16,000 Located in the northwest corner of the site, which is the former location
of the incinerator.
NTC21-SB-07 2t04 2,500 Located in the northeast corner of the site.

Manganese

Manganese was detected at a concentration of 1,690 J mg/kg in soil sample NTC21SB09-S0-0204,
located southeast of Building 1517. This concentration exceeded the TACO Residential Ingestion Soil

Remediation Objective value of 1,600 mg/kg.

Subsurface Soil Summary

The highest levels of PAHs in the subsurface soils were encountered in sample NTC21-SB-03-SO-0204.
The results were substantially higher in that sample than any other. That sample was obtained from the
northwest corner of the site. A vehicle maintenance facility and fuel station for base vehicles is operated
within 150 feet of that location. Additionally, Building 1600A, which was the site of a remediated leaking
underground storage tank, was located due west of the sample location. Discharges from operations at
any of the facilities could account for the high concentration in the sample there. The sample itself was
no different than many other samples observed at the site. It was predominately a dark brown sandy
material. This sandy material is not native to the site, but is consistent with residuals that might remain

after use of the site for coal storage.
Similar to the surface soils, high concentrations of inorganics were encountered in many of the

subsurface soil samples from the site. This could be related to the past use of the area for coal storage.

In addition, asphalt pavement is present at this location.
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4.5 GROUNDWATER RESULTS COMPARISON TO TACO INGESTION AND INHALATION
REMEDIATION OBJECTIVES (RESIDENTIAL AND INDUSTRIAL)

Pentachlorophenol, iron, and manganese were detected at concentrations above TACO Class |

Groundwater criteria. These exceedances in groundwater are shown on Figure 4-18.

Pentachlorophenol

Pentachlorophenol was detected in one sample collected from NTC21-MW-01 at a concentration
[7.8 (estimated) pg/L] exceeding TACO Class | Groundwater criteria (1.0 pg/L). Monitoring well
NTC21-MW-01 is located in the northwest corner of the site, which is the former location of the

incinerator.

Iron

Iron was detected in only one sample exceeding TACO Class | Groundwater criteria (5,000 pg/L). That
sample was collected from NTC21-MW-02. It had a concentration of 34,000 pug/L. Monitoring well
NTC21-MW-02 is located north of Building 7801.

Manganese

The following table presents manganese concentrations detected at Site 21 that exceed TACO Class |

Groundwater criteria (150 pg/L).

Sample Location Result L )
Description of Sample Location

(Hg/L)

NTC21-MW-02 3,040 Located slightly north of Building 7801

NTC21-MW-03 2,150 Located on the east side of the site.

NTC21-MW-04 168 Located in the southeast corner of the site.

NTC21-MW-05 5,400 Located directly south of Building 1517.

4.6 BUILDING 1600A UST CLOSURE DATA

As discussed in Section 2.4, data were collected from sampling points located in the northwest corner of
Site 21 that were installed as part of the closure of Building 1600A USTs. The sampling points situated in
the northwest portion of Site 21 included two groundwater monitoring wells and three soil borings.
Samples of groundwater and soil were collected and analyzed for concentrations of the following
parameters: VOCs, which included benzene, ethylbenzene, m,p-xylene, methyl cyclohexane, o-xylene,

toluene, and total xylenes; and SVOCs which included acenaphthene, acenaphthylene, anthracene,
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benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,

benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,

naphthalene, phenanthrene, and pyrene. For the closure assessment, groundwater data from the wells

were compared against GROs for Class | Groundwater as supplied by 35 IAC Part 742. Soil data were

compared against the lowest, or most conservative SROs for Residential Properties as supplied in 35 IAC

Part 742, while taking into account the background values as provided in Table H of Appendix A of Illinois
EPA TACO regulations.

Groundwater samples from both wells had concentrations that were less than the GROs and were
generally less than the testing procedure detection limits. As indicated in the Building 1600A report, only
one soil sample had detections of organic compounds which exceeded the SROs. This was the sample
from soil boring SB10. The five compounds in exceedance were: benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene and Indeno(1,2,3-c,d)pyrene. SB10 was located
approximately 95 feet east of soil boring NTC21-SB-01, which was installed as part of the Site 21

investigation. Samples from the two borings have similar levels of organic compounds.

No documentation could be found which confirmed that the data in the Building 1600A UST Closure
Report were validated; therefore, they will not be used in this report other than for reference. Since
NTC21-SB-01 is similar in both chemical results and location, it is believed to be representative of the

conditions encountered in that portion of the site.

4.7 SUMMARY

The initial comparison of the soil results to the minimum regulatory screening criteria (Section 4.3)
identified many exceedances. Exceedances of inorganics in surface soils were widespread throughout
the site. However, most inorganics were detected at concentrations an order of magnitude or higher than
the minimum regulatory screening values in surface soil samples collected slightly southwest of Building
1517.

Arsenic, barium, cadmium, cobalt, copper, iron, lead, manganese, and mercury concentrations detected
over minimum regulatory screening values were widespread in subsurface soils throughout the site.
However, the highest concentration of inorganics were detected at the following four sample locations:
NTC21-SB-04 (4 to 6 ft bgs) located in the northeast corner of the site, NTC21-SB-12 (2 to 4 ft bgs)
located near the northeast corner of Building 1517, NTC21-SB-19 (2 to 4 ft bgs) located near the
southwest corner of Building 1517, and NTC21-SB-15 (2 to 4 ft bgs) located near the northwest corner of
Building 1517.
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The minimum regulatory screening criteria in many cases are the “soil to groundwater” criteria provided
by TACO or USEPA. However, when the soil results are compared to the TACO Residential and
Industrial Ingestion and Inhalation screening criteria, there are only a handful of exceedances as

described in Sections 4.4.1 and 4.4.2 and shown on Figure 4-17.

The comparison of the groundwater results in Section 4.5 identified a handful of exceedances in the
surficial aquifer. These included pentachlorophenol, iron, and manganese. Of the three, only iron and
manganese were detected in the subsurface soil in excess of the screening criteria. Therefore, the
majority of chemicals detected in the subsurface soil at concentrations exceeding the “soil to
groundwater” criteria were not detected in groundwater samples at the site. Naval Station Great Lakes
and the communities surrounding the base use a public water supply that obtains water from Lake
Michigan. Naval Station Great Lakes also has an ordinance that does not allow the use of groundwater,
and a Memorandum of Agreement with lllinois EPA that restricts the use of groundwater. The silt and
pebbly clay in the surficial aquifer has insufficient permeability to allow free groundwater movement, and
therefore is not considered to be a favorable source of groundwater (lllinois State Geological Survey,
1950).

Metals and PAH contamination in the soil throughout the site could be the result of leachate from the coal
storage piles which use to occupy the site. PAHs could also be from the asphalt in the pavement at the
site. The presence of high PAH concentrations in the two samples, NTC-21SB-21-SO-0001 and
NTC21-SB-03-S0-0204, could be related to on-going activities at the site. Additionally, based on
statistical evaluations, average concentrations of all inorganic chemicals including arsenic, were less than

published lllinois background criteria as included in Appendix H
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SUMMARY OF SIEVE ANALYSIS RESULTS
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

TABLE 4-1

GREAT LAKES, ILLINOIS

Fraction NTC21SB08-S0O-0204 NTC09SB07-SO-1416 NTC09SB09-SO-1012 NTC09SB21-S0O-0608

CLAY (%) 11 6 20 25
GRAVEL (%) 39 0 7 1
SAND (%) 29 45 37 11
SILT (%) 21 49 36 63
SIEVE 1" (% passing) 100 100 100 100
SIEVE 3/4" (% passing) 93 100 100 100
SIEVE 1/2" (% passing) 81 100 100 100
NO. 4 SIEVE (% passing) 61 100 93 99
NO. 10 SIEVE (% passing) 51 100 85 97
NO. 40 SIEVE (% passing) 43 85 72 95
NO. 100 SIEVE (% passing) 36 71 61 91
NO. 200 SIEVE (% passing) 32 55 56 88
Hydrometer - 0.026 mm (% passing) 22 26 48 60
Hydrometer - 0.01 mm (% passing) 15 14 31 41
Hydrometer - 0.007 mm (% passing) 12 10 26 33
Hydrometer - 0.00052 mm (% passing) 11 6 20 25
Hydrometer - 0.004 mm (% passing) 10 6 19 23
Hydrometer - 0.002 mm (% passing) 6 6 14 18
USCS SYMBOL SP/SM SM SM/SC ML/CL




TABLE 4-2

WATER LEVEL MEASUREMENTS
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Ground Screened Interval 11/17/2009
Top of
Surface . Water
Elevation Casing | Bottom Depth to Level
Well ID (feet of Well Top Bottom
(feet above |[(feet bgs)|(feet bgs)|(feet bgs) Water (feet
above 9 g 9 (feet) above
msl)
msl) msl)
NTC21-MW-01 | 660.630| 660.365] 14.00 4.00 14.00 5.01 655.355
NTC21-MW-02 | 654.245| 653.660| 16.00 6.00 16.00 2.42 651.240
NTC21-MW-03 | 653.315| 652.825] 14.00 4.00 14.00 1.35 651.475
NTC21-MW-04 | 653.105| 652.740| 20.00 10.00 20.00 3.45 649.290
NTC21-MW-05 | 655.280| 655.030] 13.00 3.00 13.00 2.98 652.050
NTC21-MW-06 | 659.530 | 659.170| 14.00 4.00 14.00 6.25 652.920

Wells were surveyed by a professional surveyor (James Anderson Company) using NAVD 88 US
in feet.



TABLE 4-3

SLUG TEST RESULTS

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

. Existing
Elevation Ground Hydraulic Hydraulic
itori . . . S Sandpack Sandpack - o
Monitoring Northing Easting Top of PVC Elevation Total Screen Depth creen andpac ancpac Conductivity | Conductivity
Well (feet above Depth Elevation Depth Elevation
(feet above (ft/sec) (cm/sec)
msl)
msl)
NTC21-MW-01| 2057880.83 | 1114691.88 660.37 660.63 14.00 | 4.00 - 14.00 | 656.37 - 646.37| 3.00 - 14.00 | 657.37 - 646.37 1.36 4.79E-04
NTC21-MW-02| 2057873.49 | 1115236.52 653.66 654.25 16.00 | 6.00 - 16.00 | 647.66 - 637.66[ 5.00 - 16.00 | 648.66 - 637.66 0.4 1.43E-04
NTC21-MW-03| 2057733.70| 1115391.71 652.83 653.32 14.00 | 4.00 - 14.00 [648.83 - 638.83| 3.00 - 14.00 | 649.83 - 638.83| Not Tested Not Tested
NTC21-MW-04| 2057444.47 | 1115416.45 652.74 653.11 13.00 | 10.00 - 20.00 | 642.74 - 632.74| 8.00 - 20.00 | 644.74 - 632.74| Not Tested Not Tested
NTC21-MW-05| 2057518.81 | 1115138.92 655.03 655.28 13.00 | 3.00 - 13.00 | 652.03 - 642.03| 2.00 - 13.00 | 653.03 - 642.03 0.81 2.87E-04
NTC21-MW-06| 2057503.81 [ 1114703.35 659.17 659.53 14.00 4.00 - 14.00 |655.17 - 645.17| 3.00 - 14.00 | 656.17 - 645.17 0.8 2.83E-04
1. Rising head slug tests completed in selected wells were analyzed by Bouwer and Rice Method (1989).
2. Elevations were obtained by James Anderson Company.
3. Northing and Easting Coordinates according to North American Datum 83.
4. Vertical Elevations according to North American Vertical Datum 88.




TABLE 4-4

SURFACE AND SUBSURFACE SOIL SCREENING VALUES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
lllinois EPA USEPA
Non-TACO | Non-TACO | Non-TACO | Non-TACO Non-TACO Non-TACO TACO TACO TACO TACO TACO TAC(.)
) ) ) ) ) . h ) TACO ) : ) : . . Inhalation TACO USEPA USEPA
Non-TACO Ingestion Inhalation Ingestion Inhalation |Ingestion Soil|Inhalation Soil Class 1 Soil Ingestion Inhalation Ingestion Inhalation |Ingestion Soil Soil Backaround ORNL USEPA ORNL USEPA USEPA
Parameter Class 1 Soil Soil Soil Soil Soil Remediation | Remediation Soil Soil Soil Soil Remediation . KT - . ; Industrial | Residential
o o - o L S to o - i . L Remediation | Criteria for MCL- [Residentia| Risk- ) )
to Remediation | Remediation | Remediation | Remediation | Objectives Objectives Groundwater Remediation | Remediation | Remediation [ Remediation | Objectives Obiecti Inhalation | Inhalations
e e L e : : e L e S . jectives Metro Based | SSLs Based
Groundwater | Objectives | Objectives | Objectives Objectives |(Construction| (Construction N Objectives Objectives Objectives Objectives |(Construction (Construction| Counties SSLs SSLs SSLs SSLs
(Industrial) | (Industrial) | (Residential) [ (Residential) Worker) Worker) (Industrial) | (Industrial) | (Residential) | (Residential) Worker) Worker)
Volatile Organics (ug/kg)
2-BUTANONE 17000 1000000000 | 25000000 47000000 25000000 NC 730000 NC NC NC NC NC NC NC NC NC 28000000 24000000 [ 24000000
ACETONE NC NC NC NC NC NC NC 25000 NC 100000000 70000000 100000000 NC 100000000 NC NC 61000000 NC NC
BENZENE NC NC NC NC NC NC NC 30 100000 1600 12000 800 2300000 2200 NC 2.6 1100 1600 830
CARBON DISULFIDE NC NC NC NC NC NC NC 32000 200000000 720000 7800000 720000 20000000 9000 NC NC 820000 720000 720000
CHLOROMETHANE NC NC 180000 NC 110000 NC 5000 NC NC NC NC NC NC NC NC 120000 2100 2.10E+03
CIS-1,2-DICHLOROETHENE NC NC NC NC NC NC NC 20000000 1200000 780000 1200000 20000000 1200000 NC 780000 110 NC NC
CYCLOHEXANE NC NC 280000 NC 280000 NC 280000 NC NC NC NC NC NC NC NC NC 7000000 1.32E+13 | 8.51E+12
ETHYLBENZENE NC NC NC NC NC NC NC 13000 200000000 400000 7800000 400000 20000000 58000 NC 780 5400 400000 400000
ISOPROPYLBENZENE NC 200000000 800000 7800000 500000 NC 52000 NC NC NC NC NC NC NC NC 2100000 850000
METHYL CYCLOHEXANE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
TETRACHLOROETHENE NC NC NC NC NC NC NC 60 110000 20000 12000 11000 2400000 28000 NC 10000
TOLUENE NC NC NC NC NC NC NC 12000 410000000 650000 16000000 650000 410000000 42000 NC 650000 650000
TRICHLOROFLUOROMETHANFH 34000 610000000 1400000 23000000 870000 NC 13000 NC NC NC NC NC NC NC NC 1600000 1100000
TOTAL XYLENES NC NC NC NC NC NC NC 150000 410000000 320000 16000000 320000 41000000 5600 NC | 630000 1100000 700000
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 150000 100000000 NC 3900000 NC NC NC NC NC NC NC NC NC NC NC NC 3900000 NC NC
2-METHYLNAPHTHALENE 1900 8200000 NC 310000 NC NC NC NC NC NC NC NC NC NC 140 NC 310000 750 NC NC
4-METHYLPHENOL 3900 200000000 [ 170000000 7800000 100000000 NC 3300000 NC NC NC NC NC NC NC NC NC 310000 150 NC NC
ACENAPHTHENE NC NC NC NC NC NC NC 570000 120000000 NC 4700000 NC 120000000 NC 130 NC 3400000 22000 NC NC
ACENAPHTHYLENE 85000 61000000 NC 2300000 NC 61000000 NC NC NC NC NC NC NC NC 70 NC 3400000 22000 NC NC
ACETOPHENONE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 7800000 1100 NC NC
ANTHRACENE NC NC NC NC NC NC NC 12000000 610000000 NC 23000000 NC 610000000 NC 400 NC 17000000 juelslelolols] NC NC
BENZO(A)ANTHRACENE NC NC NC NC NC NC NC 2000 8000 NC 900 NC 170000 NC 1800 NC 150 10 NC NC
BENZO(A)PYRENE NC NC NC NC NC NC NC 8000 800 NC 90 NC 17000 NC 2100 240 15 NC NC
BENZO(B)FLUORANTHENE NC NC NC NC NC NC NC 5000 8000 NC 900 NC 170000 NC 2100 NC 150 NC NC
BENZO(G,H,)PERYLENE 27000000 61000000 NC 2300000 NC 61000000 NC NC NC NC NC NC NC NC 1700 NC 1700000 NC NC
BENZO(K)FLUORANTHENE NC NC NC NC NC NC NC 49000 78000 NC 9000 NC 1700000 NC 1700 NC 1500 NC NC
BIS(2-ETHYLHEXYL)PHTHALAT NC NC NC NC NC NC NC 3600000 410000 31000000 46000 31000000 4100000 31000000 NC 1400 35000 NC NC
BUTYL BENZYL PHTHALATE NC NC NC NC NC NC NC 930000 410000000 930000 16000000 930000 410000000 930000 NC NC 260000 NC NC
CARBAZOLE NC NC NC NC NC NC NC 290000 NC 32000 NC 6200000 NC NC NC NC NC NC
CHRYSENE NC NC NC NC NC NC NC 160000 780000 NC 88000 NC 17000000 NC 2700 NC 15000 NC NC
DI-N-BUTYL PHTHALATE NC NC NC NC NC NC NC 2300000 200000000 2300000 7800000 2300000 200000000 2300000 NC NC 6100000 NC NC
DIBENZO(A,H)ANTHRACENE NC NC NC NC NC NC NC 2000 800 NC 90 NC 17000 NC 420 NC 15 NC NC
DIBENZOFURAN 3000 2000000 NC 78000 NC 820000 NC NC NC NC NC NC NC NC NC NC 78000 NC NC
FLUORANTHENE NC NC NC NC NC NC NC 4300000 82000000 NC 3100000 NC 82000000 NC 4100 NC 2300000 NC NC
FLUORENE NC NC NC NC NC NC NC 560000 82000000 NC 3100000 NC 82000000 NC 180 NC 2300000 NC NC
INDENO(1,2,3-CD)PYRENE NC NC NC NC NC NC NC 14000 8000 NC 900 NC 170000 NC 1600 NC 150 NC NC
NAPHTHALENE NC NC NC NC NC NC NC 12000 41000000 270000 1600000 170000 4100000 1800 200 NC 3600 270000 170000
PHENANTHRENE 210000 61000000 NC 2300000 NC NC NC NC NC NC NC NC NC NC 2500 NC 1700000 NC NC
PYRENE NC NC NC NC NC NC NC 4200000 61000000 NC 2300000 NC 61000000 NC 3000 NC 1700000 NC NC
Pesticides/PCBs (ug/kg)
4,4-DDD NC NC NC NC NC NC NC 16000 24000 NC 3000 NC 520000 NC NC NC 2000 NC NC
4,4-DDE NC NC NC NC NC NC NC 54000 17000 NC 2000 NC 370000 NC NC 1400 NC NC
4,4-DDT NC NC NC NC NC NC NC 32000 17000 1500000 2000 NC 100000 2100000 NC 1400000 750000
ALDRIN NC NC NC NC NC NC NC 500 300 6600 40 3000 6100 9300 NC 6300 3400
ALPHA-BHC NC NC NC NC NC NC NC 0.5 900 1500 100 800 20000 2100 NC 1400 750
ALPHA-CHLORDANE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 72000
AROCLOR-1242 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
AROCLOR-1260 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
BETA-BHC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 11000 6000
DELTA-BHC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
DIELDRIN NC NC NC NC NC NC NC 4 400 2200 40 1000 7800 3100 NC 2100 1100
ENDOSULFAN | NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
ENDOSULFAN Il NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
ENDOSULFAN SULFATE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
ENDRIN NC NC NC NC NC NC NC 1000 610000 NC 23000 NC 61000 NC NC NC NC
ENDRIN ALDEHYDE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
ENDRIN KETONE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
GAMMA-BHC (LINDANE) NC NC NC NC NC NC NC 9 4000 NC 500 NC 96000 NC NC NC NC
GAMMA-CHLORDANE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 120000 72000
HEPTACHLOR EPOXIDE NC NC NC NC NC NC NC 700 600 9200 70 5000 2700 13000 NC 8800 4700
METHOXYCHLOR NC NC NC NC NC NC NC 160000 10000000 NC 390000 NC 1000000 NC NC 310000 NC NC




TABLE 4-4

SURFACE AND SUBSURFACE SOIL SCREENING VALUES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
Non-TACO | Non-TACO | Non-TACO | Non-TACO | Non-TACO Non-TACO TACO TACO TACO TACO TACO TAC(.)
) ) ) ) ) . . ) TACO ) : ) : . ) Inhalation TACO USEPA USEPA
Non-TACO Ingestion Inhalation Ingestion Inhalation |Ingestion Soil|Inhalation Soil Class 1 Soil Ingestion Inhalation Ingestion Inhalation |Ingestion Soil Soil Back d ORNL USEPA ORNL USEPA USEPA
. . ) . ) . L ) ) ) ) . groun ; : )
Parameter Class 1 Soil Soil Soil Soil Soil Remediation | Remediation Soil Soil Soil Soil Remediation . o - . } Industrial | Residential
o o - o L L to o L i - - Remediation | Criteria for MCL- [Residentia| Risk- ) )
to Remediation | Remediation | Remediation [ Remediation | Objectives Objectives Groundwater Remediation [ Remediation | Remediation | Remediation | Objectives Obiecti Inhalation [ Inhalations
e e L e : : e L e L . jectives Metro Based | SSLs Based
Groundwater | Objectives | Objectives | Objectives Objectives |(Construction| (Construction N Objectives Objectives Objectives Objectives |(Construction (Construction| Counties SSLs SSLs SSLs SSLs
(Industrial) | (Industrial) | (Residential) [ (Residential) Worker) Worker) (Industrial) | (Industrial) | (Residential) | (Residential) Worker) Worker)
Herbicides (ug/kg)
2,4-D NC NC NC NC NC NC NC 1500 20000000 NC 780000 NC 2000000 NC NC NC
DICAMBA 860 61000000 NC 2300000 NC NC NC NC NC NC NC NC NC NC NC NC
DINOSEB NC NC NC NC NC NC NC 340 2000000 NC 78000 NC 200000 NC NC NC
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8,9-OCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDD NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,7,8,9-HPCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,7,8-HXCDD NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,4,7,8-HXCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDD NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,7,8,9-HXCDD NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 4750000 | 2540000
1,2,3,7,8,9-HXCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,7,8-PECDD NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
1,2,3,7,8-PECDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
2,3,4,6,7,8-HXCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
2,3,4,7,8-PECDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
2,3,7,8-TCDD NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 42
2,3,7,8-TCDF NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
Inorganics (mg/kg)
ALUMINUM 3.5 1000000 1000000 78000 1000000 200000 870000 NC NC NC NC NC NC NC 9500 11000000 | 7090000
ANTIMONY NC NC NC NC NC NC NC 5 820 NC 31 NC 82 NC 4 NC NC
ARSENIC NC NC NC NC NC NC NC 31 NC 1200 NC 750 61 25000 13 769
BARIUM NC NC NC NC NC NC NC 2100 140000 910000 5500 690000 14000 870000 110 1100000 709000
BERYLLIUM NC NC NC NC NC NC NC 8000 4100 2100 160 1300 410 44000 0.59 2570 1380
CADMIUM NC NC NC NC NC NC NC 430 2800 78 1800 200 59000 0.6 1840
CALCIUM NC NC NC NC NC NC NC NC NC NC NC NC NC NC 9300 NC
CHROMIUM NC NC NC NC NC NC NC 6100 420 230 270 4100 690 16.2 276
COBALT NC NC NC NC NC NC NC NC 120000 NC 4700 NC 12000 NC 8.9 1180
COPPER NC NC NC NC NC NC NC 330000 82000 NC 2900 NC 8200 NC 19.6 NC
IRON NC 1000000 NC NC NC NC NC NC NC NC NC NC NC NC 15900 NC
LEAD NC NC NC NC NC NC NC 107 800 NC 400 NC 700 NC 36 NC
MAGNESIUM NC NC NC NC NC NC NC NC NC NC NC 730000 NC 4820 NC
MANGANESE NC NC NC NC NC NC NC NC 41000 91000 1600 69000 4100 8700 636 70900
MERCURY NC NC NC NC NC NC NC 8 610 16 23 10 61 0.1 0.06 2.9
NICKEL NC NC NC NC NC NC NC 3800 41000 21000 1600 13000 4100 440000 18 NC
POTASSIUM NC NC NC NC NC NC NC NC NC NC NC NC NC NC 1268 NC
SELENIUM NC NC NC NC NC NC NC 24 10000 NC 390 NC 1000 NC 0.48 NC
SILVER NC NC NC NC NC NC NC 110 10000 NC 390 NC 1000 NC 0.55 NC
SODIUM NC NC NC NC NC NC NC NC NC NC NC NC NC NC 130 NC
VANADIUM NC NC NC NC NC NC NC 980 14000 NC 550 NC 1400 NC 25.2 NC
ZINC NC NC NC NC NC NC NC 53000 610000 NC 23000 NC 61000 NC 95 NC

ng/kg = Nanogram per kilogram.
ug/kg = Microgram per kilogram.
mg/kg = Milligram per kilogram.

NC = No criteria.

1 = lllinois Tiered Approach to Corrective Action Objectives; Soil Component of Groundwater Ingestion Class 1 (pH = 7.86; Obtained from IDW laboratory results).
Bolded cells represent the lowest screening value.




OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SURFACE SOIL

TABLE 4-5

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Frequency | Minimum | Maximum Sample with Minimum | Maximum Ave@ge Overall Standard [Minimum Screening Value| Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter . . . Non- Non- Positive -
of Detection| Result Result Maximum Detection . . Average Deviation
Detection Detection Result
Value | Exceedances Value Exceedances | Source Value Exceedances | Source Value | Exceedances | Source
Volatile Organics (ug/kg)
2-BUTANONE 1/22 30 30 J|NTC21-SB-05-S0-0001 4.3 7.8 3.00E+01 [ 3.95E+00 [ 5.84E+00 1500 0 NC 0 1 through 5 NC 0 6 through 10 1500 0 13
ACETONE 6/22 21 180 J|NTC21-SB-05-SO-0001 4.3 14 7.58E+01 | 2.28E+01 | 4.58E+01 4500 0 NC 0 1through 5[ 25000 0 6 4500 0 13
BENZENE [ 522 IIEEE FERR] NTC21-SB-01-50-0102] 4.3 7.8 7.70E-01 | 2.34E+00 | 9.78E-01 NC 0 1 through 5 30 0 6
CARBON DISULFIDE 14/22 1.6 J 16 [NTC21-SB-17-S0O-0001 4.4 6.6 4.91E+00 | 4.13E+00 | 3.09E+00 310 0 NC 0 1through 5[ 32000 0 6 310 0 13
CYCLOHEXANE 12/22 0.71J 2.9 J|NTC21-SB-10-S0O-0001 4.3 7.8 1.36E+00 | 2.04E+00 | 9.79E-01 13000 0 280000 0 3and 5 NC 0 6 through 10[ 13000 0 13
ETHYLBENZENE 1/22 0.9J 0.9 J[NTC21-SB-11-S0-0001 4.3 7.8 9.00E-01 | 2.67E+00 | 6.20E-01 1.7 0 NC 0 1through 5[ 13000 0 6 1.7 0 13
METHYL CYCLOHEXANE 18/22 0.43 J 3.7 J|NTC21-SB-12-S0-0001 4.3 6.6 1.77E+00 | 1.92E+00 [ 1.03E+00 | 120000 0 120000 0 3and 5 NC 0 6 through 10 490000 0 14 and 15
RACHLORO 1/22 4 PR NTC21-SB-19-50-0001] 4.3 7.8 1.40E+00 | 2.70E+00 | 5.50E-01 NC 0 1 through 5 60 0 6 0.049 1 13

TOLUENE 2/22 1.1J 1.4 J[NTC21-SB-01-S0-0102 4.3 7.8 1.25E+00 | 2.66E+00 | 6.37E-01 690 0 NC 0 1 through 5[ 12000 0 6 690 0 11
TOTAL XYLENES 1/22 1.6 J 1.6 J[NTC21-SB-11-S0-0001 4.3 7.8 1.60E+00 | 2.70E+00 | 5.37E-01 200 0 NC 0 1 through 5| 150000 0 6 200 0 13
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 1/22 62 J 62 J[NTC21-SB-01-S0-0102 350 430 6.20E+01 | 1.83E+02 [ 2.93E+01 19000 0 150000 0 1 NC 0 6 through 10| 19000 0 13
2-METHYLNAPHTHALENE [ 22/22 27 NTC21-SB-14-S0-0001 4.16E+02 | 4.16E+02 | 2.59E+02 NC 0 1 through 5 NC 0 6 through 10
4-METHYLPHENOL 1/21 50 J NTC21-SB-21-S0O-0001 350 430 5.00E+01 | 1.84E+02 [ 3.26E+01 150 0 200 0 1 NC 0 6 through 10 150 0
ACENAPHTHENE 17/22 13 2200 [NTC21-SB-21-S0-0001 3.7 4.3 3.04E+02 | 2.36E+02 | 5.03E+02 22000 0 NC 0 1 through 5| 570000 0 6 22000 0 13
ACENAPHTHYLENE 10/22 20 680 |NTC21-SB-03-SO-0001 35 4.3 1.25E+02 | 5.78E+01 | 1.44E+02 22000 0 85000 0 1 NC 0 6 through 10 22000 0 13
ACETOPHENONE 1/22 48 J 48 J[NTC21-SB-08-S0-0001 350 430 4.80E+01 | 1.83E+02 | 3.23E+01 1100 0 NC 0 1 through 5 NC 0 6 through 10 1100 0 13
ANTHRACENE NTC21-SB-21-S0O-0001 3.6 4.3 9.18E+02 | 5.85E+02 | 1.56E+03 | 360000 0 NC 0 1 through 5| 12000000 0 6 360000 0 13
BENZO(A)ANTHRACENE [ 2022 ] PPIQOIR] NTC21-SB-21-SO-0001 4 4.3 1.89E+03 | 1.72E+03 | 4.70E+03 NC 0 1 through 5 5
BENZO(A)PYRENE [ 17/22 ] KEOINE NTC21-SB-21-S0O-0001 3.6 4.3 3.33E+03 | 2.58E+03 | 8.00E+03 NC 0 1 through 5 17
BENzOB)FLUORANTHENE |[IEEZE eIl JJNA NTC21-SB-21-SO-0001 4.1 4.3 4.38E+03 | 3.98E+03 | 1.24E+04 35 20 NC 0 1 through 5 8 ) 35 20
150 NTC21-SB-21-S0-0001] 3.7 4.1 194E+03 | 1.59E+03 | 5.04E+03 [ 120000 | 0 | 2300000 0 4 .. nNnc | 0 |6through10[ 120000 | 0 |
BENZO(K)FLUORANTHENE | 110 PETIOINY NTC21-SB-21-S0-0001 4.1 4.3 1.74E+03 | 1.58E+03 | 4.39E+03 350 11 NC 0 1 through 5 9000 1 9
BIS(2-ETHYLHEXYL)PHTHALA| 51J RZIJRY NTC21-SB-21-SO-0001 390 410 3.55E+02 | 3.12E+02 | 6.92E+02 1100 1 NC 0 1 through 5 0
97 J NTC21-SB-08-SO-0001 350 430 9.70E+01 | 1.85E+02 | 2.28E+01 [ 510 | 0 | NC 0 1 through 5 0
CARBAZOLE \ 66 J PZIVI N TC21-SB-21-SO-0001 700 860 1.09E+03 | 5.09E+02 | 4.61E+02 600 3 NC 0 1 through 5 3
CHRYSENE \ 130 J [N NTC21-SB-21-S0-0001 4 4.3 2.49E+03 | 2.26E+03 | 6.59E+03 1100 5 NC 0 1through 5| 88000 0
37 NTC21-SB-10-S0O-0001 350 430 1.14E+02 | 1.83E+02 | 3.45E+01 NC 0 1 through 5| 2300000 0
DIBENZO(A,H)ANTHRACENE |[IEZEZER [ETOl N TC21-SB-01-S0O-0102 3.5 4.3 3.26E+02 | 1.79E+02 | 3.16E+02 11 NC 0 1 through 5 7
DIBENZOFURAN 22122 39 640 | NTC21SB21-S0O-0001 2.22E+02 | 2.22E+02 | 1.76E+02 680 0 NC 0 1 through 5 0 6 through 10 0
FLUORANTHENE 22/22 260 84000 |[NTC21-SB-21-S0O-0001 6.08E+03 | 6.08E+03 | 1.78E+04 | 160000 0 NC 0 1 through 5| 3100000 0 9 160000 0 13
FLUORENE 9/22 11 1600 |NTC21-SB-21-S0-0001 3.6 4.3 4.62E+02 | 1.90E+02 | 4.16E+02 27000 0 1 through 5| 560000 0

DENO D)PYR 16/22 0 QIR NTC21-SB-21-S0O-0001 3.5 4.3 3.04E+03 | 2.21E+03 | 7.60E+03 120 0 1 through 5 4

AP A 22122 8 ol NTC21-SB-01-S0O-0102 2.37E+02 | 2.37E+02 | 1.35E+02 0.47 0 1 through 5 0 .
PHENANTHRENE 22/22 250 30000 |[NTC21-SB-21-S0O-0001 3.10E+03 | 3.10E+03 [ 6.48E+03 | 120000 0 1 0 6 through 10| 120000
PYRENE 22122 240 70000 |NTC21-SB-21-S0-0001 5.05E+03 | 5.05E+03 | 1.48E+04 | 120000 0 NC 0 1 through 5| 2300000 0 9 120000 0 13
Pesticides/PCBs (ug/kg
4,4'-DDD 22122 0.75J YL NTC21-SB-10-SO-0001 1.01E+02 | 1.01E+02 | 1.56E+02 7 NC 0 1 through 5 3000 0
4,4'-DDE 22/22 0.45 J RISOINE NTC21-SB-10-SO-0001 5.55E+01 | 5.55E+01 | 9.08E+01 8 NC 0 1 through 5 2000 0
4,4'-DDT 22122 0.77J EZLJR] NTC21-SB-10-SO-0001 8.14E+01 | 8.14E+01 [ 1.70E+02 6 NC 0 1 through 5 2000 0
ALDRIN 0.23 J NTC21-SB-01-S0O-0102 0.35 0.43 2.80E-01 | 1.97E-01 | 3.30E-02 | o0 | NC 0 1 through 5 40 0
ALPHA-BHC [ 722 ] 0.28 J IPIR] N TC21-SB-05-S0O-0001 0.35 0.43 3.94E+00 | 1.38E+00 | 3.16E+00 7 NC 0 1 through 5 3
ALPHA-CHLORDANE [ 12/22 0.64 J VY@RI NTC21-SB-22-S0O-0001 0.35 0.43 5.59E+00 | 3.14E+00 | 5.93E+00 1 NC 0 1 through 5 0 6 through 10
AROCLOR-1260 [ 14122 21 [ZZN] NTC21-SB-10-SO-0001 18.1 20.8 2.30E+02 | 1.50E+02 | 1.85E+02 13 NC 0 1 through 5 0 6 through 10
BETA-BHC [ 3022 | 0.27 J fANI NTC21-SB-03-SO-0001 0.35 0.43 6.10E-01 | 2.46E-01 | 1.87E-01 3 NC 0 1 through 5 0 6 through 10
DELTA-BHC [ 722 ] 0.42 3 RISV NTC21-SB-10-SO-0001 0.35 0.43 1.35E+00 | 5.55E-01 [ 8.42E-01 7 NC 0 1 through 5 0 6 through 10
DIELDRIN [ 1522 ] 0.33J JIINI NTC21-SB-21-S0O-0001 0.75 0.82 4.84E+00 | 3.43E+00 | 4.37E+00 15 NC 0 1 through 5 4
ENDOSULFAN | 021 14 J[NTC21-SB-10-SO-0001 0.35 0.43 3.88E+00 | 1.36E+00 | 3.06E+00 0 NC 0 1 through 5 0 6 through 10 0
ENDOSULFAN I 6/22 0.58 J 4.6 J[NTC21-SB-10-SO-0001 0.71 0.83 2.31E+00 | 9.10E-01 [ 1.18E+00 3000 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 13
ENDOSULFAN SULFATE 12/22 0.96 J 25 J[NTC21-SB-21-S0O-0001 0.71 0.82 6.86E+00 | 3.91E+00 | 6.50E+00 3000 0 NC 0 1 through 5 0 6 through 10 0

8/22 0.71J m NTC21-SB-10-S0-0001| _ 0.72 0.86 3.94E+01 | 1.46E+01 | 4.92E+01 NC 0 1 through 5 0 6

ENDRIN ALDEHYDE 6/22 0.39J 28 J[NTC21-SB-10-S0O-0001 0.71 0.86 7.90E+00 | 2.43E+00 | 6.11E+00 0 NC 0 1 through 5 0 6 through 10
ENDRIN KETONE 4122 0.85 J 44 J[NTC21-SB-21-S0-0001 0.72 0.86 1.24E+01 | 2.57E+00 | 9.28E+00 0 NC 0 1 through 5 0 6 through 10
GAMMA-BHC (LINDANE) 9/22 022 NTC21-SB-21-S0O-0001 0.35 0.4 3.14E+00 | 1.40E+00 | 4.26E+00 7 NC 0 1 through 5 1
GAMMA-CHLORDANE 19/22 0.64 J JELINE NTC21-SB-10-SO-0001 0.35 0.4 1.96E+01 | 1.69E+01 | 4.19E+01 3 NC 0 1 through 5 NC 0
HEPTACHLOR EPOXIDE 13/22 0.15J NTC21-SB-06-SO-0001 0.35 0.4 1.30E+00 | 8.44E-01 [ 8.99E-01 12 NC 0 1 through 5 70 0
METHOXYCHLOR 15/22 0.35 J 37 J[NTC21-SB-04-S0-0001 0.35 0.4 8.50E+00 | 5.85E+00 | 8.90E+00 2200 0 NC 0 1 through 5[ 160000 0
Herbicides (ug/kg)

4-D 1/22 NTC21-SB-13-S0-0001 52.7 61.8 2.17E+02 | 3.69E+01 | 4.03E+01 18 1 NC 0 1 through 5 1500 0 6 18 1 11
DICAMBA 722 4.86 J 9.99 J|NTC21-SB-14-S0-0001 5.31 6.18 7.22E+00 | 4.23E+00 | 2.31E+00 280 0 NC 0 1 through 5 NC 0 6 through 10 280 0 13
DINOSEB 1/22 17.2J 17.2 J[NTC21-SB-14-S0O-0001 26.3 32.2 1.72E+01 | 1.43E+01 | 1.04E+00 62 0 NC 0 1 through 5 340 0 6 62 0 11




TABLE 4-5

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SURFACE SOIL

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
Frequency | Minimum | Maximum Sample with Minimum | Maximum Ave@ge Overall Standard [Minimum Screening Value| Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter . . . Non- Non- Positive -
of Detection| Result Result Maximum Detection . . Average Deviation
Detection Detection Result
Value | Exceedances Value Exceedances | Source Value Exceedances | Source Value | Exceedances | Source
Dioxins/Furans (ng/kg
1,2,3,4,6,7,8,9-OCDD \ JEI N TC21-SB-09-S0O-0001 7.42E+02 | 7.42E+02 | 8.03E+02 NC 0 1 through 5 NC 0 6 through 10
NTC21-SB-09-SO-0001 8.04E+01 | 8.04E+01 | 8.57E+01 NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,6,7,8-HPCDD \ [Tl NTC21-SB-09-SO-0001 9.34E+01 | 9.34E+01 | 1.07E+02 NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,6,7,8-HPCDF \ 7R NTC21-SB-09-SO-0001 4.60E+01 | 4.60E+01 | 5.14E+01 NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,7,8,9-HPCDF NTC21-SB-09-S0-0001 2.52E+00 | 2.52E+00 | 2.21E+00 NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,7,8-HXCDD NTC21-SB-09-S0O-0001 5 5 1.90E+00 | 2.20E+00 | 4.24E-01 NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,7,8-HXCDF \ X Y9l NTC21-SB-09-SO-0001 3.61E+00 | 3.61E+00 | 3.25E+00 NC 0 1 through 5 NC 0 6 through 10
1,2,3,6,7,8-HXCDD \ P&l N TC21-SB-09-SO-0001 4.52E+00 | 4.52E+00 | 4.78E+00 NC 0 1 through 5 NC 0 6 through 10
1,2,3,6,7,8-HXCDF \ AN NTC21-SB-09-SO-0001 6.34E+00 | 6.34E+00 | 7.45E+00 NC 0 1 through 5 NC 0 6 through 10
1,2,3,7,8,9-HXCDD \ NWA N TC21-SB-09-SO-0001 2.99E+00 | 2.99E+00 | 3.08E+00 NC 0 1 through 5 NC 0 6 through 10
1,2,3,7,8,9-HXCDF \ PREINE NTC21-SB-09-S0-0001 1.52E+00 | 1.52E+00 | 1.64E+00 NC 0 1 through 5 NC 0 6 through 10
1,2,3,7,8-PECDD [ 22 ] 0.76 J LX) NTC21-SB-09-SO-0001 3.33E+00 | 3.33E+00 | 3.63E+00 NC 0 1 through 5 NC 0 6 through 10
1/2 1.92 ] NTC21-SB-09-SO-0001|  0.462 0.462 1.92E+00 | 1.08E+00 | 1.19E+00 NC 0 1 through 5 NC 0 6 through 10
2,3,4,6,7,8-HXCDF \ 22 1.84 J IV N TC21-SB-09-SO-0001 1.40E+01 | 1.40E+01 | 1.72E+01 NC 0 1 through 5 NC 0 6 through 10
2,3,4,7,8-PECDF [ 22 ] 3.66 J YA NTC21-SB-09-SO-0001 3.06E+01 [ 3.06E+01 | 3.81E+01 NC 0 1 through 5 NC 0 6 through 10
2,3,7,8-TCDD [ 22 ] 0.198 J EVEITINE NTC21-SB-09-SO-0001 5.07E-01 | 5.07E-01 | 4.37E-01 NC 0 1 through 5 NC 0 6 through 10
2,3,7,8-TCDF [ 12 ] 3.17 KEYA NTC21-SB-09-SO-0001|  0.728 0.728 3.17E+00 | 1.77E+00 | 1.98E+00 NC 0 1 through 5 NC 0 6 through 10
Inorganics (mg/kg)
ALUMINUM NTC21-SB-14-S0O-0001 7.62E+03 | 7.62E+03 | 6.23E+03 0 4 NC 0 6 through 10
ANTIMONY 0.627 J [¥7J NTC21-SB-10-SO-0001|  0.513 1.63 2.16E+00 | 9.55E-01 [ 1.12E+00 0 1 through 5 0
ARSENIC 3.12 PERIRE NTC21-SB-14-SO-0001 1.25E+01 | 1.25E+01 | 1.22E+01 0 1 through 5 0
BARIUM 29.3J PXZINE NTC21-SB-14-SO-0001 7.64E+01 | 7.64E+01 | 5.01E+01 0 1 through 5 0
BERYLLIUM 0.254 AN NTC21-SB-14-SO-0001 1.03E+00 | 1.03E+00 | 1.13E+00 0 1 through 5 0
CADMIUM 0.132 JEJll NTC21-SB-10-SO-0001|  0.262 0.262 2.32E+00 | 2.22E+00 | 3.16E+00 0 1 through 5 0
CALCIUM 2240 J NTC21-SB-20-SO-0001 7.16E+04 | 7.16E+04 | 3.84E+04 0 1 through 5 0
CHROMIUM \ 5.38 J IR NTC21-SB-09-SO-0001 2.03E+01 | 2.03E+01 | 3.25E+01 0 1 through 5 2
COBALT | 2222 ] 2.31 AWMV NTC21-SB-13-SO-0001 6.59E+00 | 6.59E+00 | 3.64E+00 0 1 through 5 0
COPPER [ 2222 ] 129 | ISRB NTC21-SB-10-SO-0001 9.36E+01 | 9.36E+01 | 1.77E+02 0 1 through 5 0
IRON [ 22122 TR N TC21-SB-15-S0-0001 2.68E+04 | 2.68E+04 | 1.49E+04 1 0
LEAD [ 22/22 16.7 Vil NTC21-SB-10-SO-0001 1.01E+02 | 1.01E+02 | 1.14E+02 0 1 through 5 400 2
22122 1440 NTC21-SB-19-S0-0001 3.48E+04 | 3.48E+04 | 2.29E+04 [ 325000 | 0 | 0 1through5] 325000 | 0 |
MANGANESE [ 22722 ] 173 PYPIOR] NTC21-SB-14-SO-0001 5.89E+02 | 5.89E+02 | 5.01E+02 57 2 0 1 through 5 1600 1
MERCURY [ 22122 ke RS NTC21-SB-10-SO-0001 5.68E-01 | 5.68E-01 [ 1.90E+00 0.03 2 0 1 through 5 10 0
NICKEL 22/22 5.56 W IN] NTC21-SB-09-S0-0001 2.19E+01 | 2.19E+01 | 1.38E+01 48 2 0 1 through 5 1600 9 2
POTASSIUM 22122 428 1930 |[NTC21-SB-14-S0-0001 8.39E+02 | 8.39E+02 [ 3.64E+02 NC 0 0 1 through 5 NC 0 6 through 10 0 11 through 15
SILVER 3/22 0.233 1.41 [NTC21-SB-10-SO-0001|  0.103 0.325 7.19E-01 | 1.83E-01 [ 2.92E-01 1.6 0 NC 0 1 through 5 110 0 6 1.6 0 13 |
SODIUM 22122 230 2080 |NTC21-SB-17-S0-0001 9.27E+02 | 9.27E+02 | 4.62E+02 NC 0 NC 0 1 through 5 NC 0 6 through 10 NC 0 11 through 15
VANADIUM 22/22 8.94 25.7 |NTC21-SB-09-S0-0001 1.67E+01 | 1.67E+01 | 5.09E+00 180 0 NC 0 1 through 5 550 0 9 0
22122 46.5 FPEIll NTC21-SB-10-S0-0001 2.47E+02 | 2.47E+02 | 3.05E+02 680 3 NC 0 1through5| 23000 0 9

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening value.

NTC21-SB-10-S0-0001 = Soil sample collected at soil boring 10 from 0 to 1 foot.

USEPA = United States Environmental Protection Agency.
TACO = Tiered Approach to Corrective Action Objectives.
J = Estimated value.

NC = No criteria.

ng/kg = Nanogram per kilogram.

ug/kg = Microgram per kilogram.

mg/kg = Milligram per kilogram.

1 = Non-TACO Class 1 Soil to Groundwater.

2 = Non-TACO Ingestion Soil Remediation Objectives (Industrial).
3 = Non-TACO Inhalation Soil Remediation Objectives (Industrial).
4 = Non-TACO Ingestion Soil Remediation Objectives (Residential).
5 = Non-TACO Inhalation Soil Remediation Objectives (Residential).

6 = TACO Class 1 Soil to Groundwater.

7 = TACO Ingestion Soil Remediation Objectives (Industrial).
8 = TACO Inhalation Soil Remediation Objectives (Industrial).

9 = TACO Ingestion Soil Remediation Objectives (Residential).
10 = TACO Inhalation Soil Remediation Objectives (Residential).

11 = USEPA ORNL MCL-Based SSLs.

12 = USEPA Residential SSLs.

13 = USEPA ORNL Risk-Based SSLs.

14 = USEPA Industrial Inhalation SSLs.

15 = USEPA Residential Inhalations SSLs.




TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 4
NTC21-SB-01 NTC21-SB-02 NTC21-SB-03 NTC21-SB-04 NTC21-SB-05 NTC21-SB-06 NTC21-SB-07 NTC21-SB-08 NTC21-SB-09 NTC21-SB-10 NTC21-SB-11 NTC21-SB-12
Parameter Minimum Screening Criteria === 705 0to 1 (t bgs) 0to 1 (t bgs) 0to 1 (t bgs) 0to 1 (t bgs) 0to 1 (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to 1 (it bgs) 0to 1 (it bgs) 0to 1 (it bgs)
VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA ! 43U 48 U 53 U 52 UJ 30 J 43 UJ 6 U 54 UJ 4.4 UJ 53 UJ 52 UJ 56 UJ
ACETONE 4500 USEPA * 43U 130 53 U 52 U 180 J 14 U 6 U 54 U 23 J 5.3 UJ 52 UJ 56 UJ
BENZENE 0.21 USEPA " 48U 53U 52U 71U 43U 54U 44U 056 J 0.63 J
CARBON DISULFIDE 310 USEPA * 2.8 J 413 16 J 6.7 2.3 5 2.4 ] 54 U 7 5.3 U 52U 2.1
CYCLOHEXANE 13000 USEPA ! 12J 48 U 0.81J 0.91J 14 J 430 14 J 17 J 440 2.9 J 52 U 2.3 J
ETHYLBENZENE 17 USEPA ! 43U 48U 53 U 52 U 71U 430 6 U 54 U 4.4 0 53U 0.9 J 56 U
METHYL CYCLOHEXANE 120000 TACO ® 2.4 J 0.43J 16 J 213 25 J 430 35J 2.6 J 440 323 52 U 373
TETRACHLOROETHENE 0.049 USEPA ! 43U 48U 53 U 52 U 71U 430 6 U 54 U 4.4 0 53U 52U 56 U
TOLUENE 690 USEPA 2 14J 48U 53 U 52 U 71U 430 6 U 54U 440 53U 52U 56 U
TOTAL XYLENES 200 USEPA ! 43U 48U 53 U 52 U 71U 430 6 U 54 U 440 53U 16 J 56 U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA ! 62 J 370 U 350 U 360 U 360 U 400 U 360 U 360 U 370 U 360 U 390 U
2-METHYLNAPHTHALENE 750 USEPA © 180 450 330 700 400 640 230 340 280 320 450
4-METHYLPHENOL 150 USEPA ! 400 U 370 U 350 U 360 U 360 U 400 U 360 U 360 U 370 UJ 360 U 390 U
ACENAPHTHENE 22000 USEPA © 880 37 U 54 87 81 65 42 67 57 290 49
ACENAPHTHYLENE 22000 USEPA ! 20 56 680 36 U 36 U 4U 110 36U 35 25 39U
ACETOPHENONE 1100 USEPA * 400 U 370 U 350 U 360 U 360 U 400 U 48 J 360 U 370 U 360 U 390 U
ANTHRACENE 360000 USEPA ! 1700 350 36 U 180 J 4U 150 110 590 150
BENZO(A)ANTHRACENE 10 USEPA !
BENZO(A)PYRENE 35 USEPA !
BENZO(B)FLUORANTHENE 35 USEPA !
BENZO(G,H,|)PERYLENE 120000 USEPA !
BENZO(K)FLUORANTHENE 350 USEPA !
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA !
BUTYL BENZYL PHTHALATE 510 USEPA ©
CARBAZOLE 600 TACO ®
CHRYSENE 1100 USEPA !
DIBENZO(A,H)ANTHRACENE 11 USEPA !
DIBENZOFURAN 680 USEPA ! 540 97 J 110 J 250 J 130 J 200 J 620 76 J 110 J 90 J 180 J 240 J
DI-N-BUTYL PHTHALATE 9200 USEPA ! 400 U 370 UJ 350 UJ 360 U 360 UJ 400 U 360 U 360 UJ 37 J 190 J 360 U 390 U
FLUORANTHENE 160000 USEPA ! 14000 420 3300 1100 790 1000 12000 1200 860 1000 5700 1000
FLUORENE 27000 USEPA ! 960 37U 55 36 U 36 U 4U 890 36U 36 UJ 50 220 39U
INDENO(L,2,3-CD)PYRENE 120 USEPA *
NAPHTHALENE 0.47 USEPA !
PHENANTHRENE 120000 USEPA ! 9500 620 960 1200 790 810 8400 560 760 650 3100 890
PYRENE 120000 USEPA ! 11000 420 3000 890 660 870 9400 1100 760 920 4800 860
PESTICIDES/PCBS (UG/KG)
4,4-DDD 66 USEPA * 14 J 17 J 20 J 3.9 J
4,4-DDE 47 USEPA ! 10 53 9.4 723
4,4-DDT 67 USEPA © 14 3 20 J 23 J 76 J
ALDRIN 0.65 USEPA * 0.33J 0.37 UJ 0.23J . 0.39 UJ
ALPHA-BHC 0.062 USEPA 2 0.39 U 0.28 J 52 0.39 U
ALPHA-CHLORDANE 5 Ustra” 743 039 03
AROCLOR-1260 24 USEPA ! 20.2 UJ 190 J 130 J 310 J 210 J 310 J 21 84 J 130 J 720 J 390 J 20 UJ
BETA-BHC 0.22 USEPA 0.27 3 0.37 U 0.36 U 0.35 U 0.56 J 0.36 U 0.36 UJ 0.39 UJ
DELTA-BHC 0.062 USEPA . 0.51 J 0.36 U 0.35 U 0.36 U 0.36 UJ 3513
DIELDRIN 0.17 USEPA * 0.8 UJ 133 2.8 357 373 3. 2.5 ] 123 6.8 J 0.79 UJ
ENDOSULFAN | 3000 USEPA ! 0.39 UJ . . . . 0.36 UJ . . . 0.55 J
ENDOSULFAN i 3000 USEPA * 0.8 UJ 15J 17 J 0.73 UJ 0.72 UJ 0.81 UJ 0.731 UJ 0.72 UJ 43 4.6 J 0.73 UJ 0.79 UJ
ENDOSULFAN SULFATE 3000 USEPA ! 18J 13J 27 49 0.72 UJ 0.81 UJ 0.731 UJ 18 J 6.7 J 18 J 13 J 0.79 UJ
ENDRIN 81 USEPA 2 0713 0.75 UJ 113 72 0.72 UJ 6.7 J 0.731 U 0.72 UJ 733 0.73 U 0.79 UJ
ENDRIN ALDEHYDE 81 USEPA 2 0.39 J 0.75 UJ 0.71 UJ 8.6 J 0.72 UJ 0.81 UJ 0.731 UJ 0.72 UJ 6.8 J 28 J 0.73 UJ 16 J
ENDRIN KETONE 81 USEPA 2 0.85J 0.75 UJ 15J 0.73 UJ 0.72 UJ 0.81 UJ 0.731 UJ 0.72 UJ 0.74 UJ 0.75 UJ 0.73 UJ 0.79 UJ
GAMMA-BHC (LINDANE) 0.36 USEPA - 0.25 J 037U 0.36 U 0.35 U 0.4 U 0.36 U 0.36 U 037 U 0.39 U




TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 4
NTC21-SB-01 NTC21-SB-02 NTC21-SB-03 NTC21-SB-04 NTC21-SB-05 NTC21-SB-06 NTC21-SB-07 NTC21-SB-08 NTC21-SB-09 NTC21-SB-10 NTC21-SB-11 NTC21-SB-12
Parameter Minimum Screening Criteria === 705 0to 1 (t bgs) 0to 1 (t bgs) 0to 1 (t bgs) 0to 1 (t bgs) 0to 1 (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to 1 (it bgs) 0to 1 (it bgs) 0to 1 (it bgs)
PESTICIDES/PCBS (UG/KG)
GAMMA-CHLORDANE 13 USEPA - 11 J 1.7 J 3.4 11 J 3.8J 3.4 7] 57J 8.3 J 1.3 ]
HEPTACHLOR EPOXIDE 0.15 USEPA
METHOXYCHLOR 2200 USEPA 2
HERBICIDES (UG/KG)
24-D 18 USEPA 2 59.4 U 55.8 U 527 U 543 UJ 53.4 U 60.6 UJ 54.6 UJ 53.9 U 549 U 55.8 U 543 U 58.9 U
DICAMBA 280 USEPA - 5.94 U 6.91J 5.41J 6.77 J 5.34 U 8.07 J 4.86 J 5.39 U 5.49 U 558 U 5.43 U 5.89 U
DINOSEB 62 USEPA 2 29.7 U 279 U 263 U 271U 26.7 U 303 U 273U 27 U 274U 279U 272U 295 U
DIOXINS/FURANS (UG/KG)
1,2,3,4,6,7,8,9-OCDD 870 USEPA - NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF 870 USEPA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 26 USEPA - NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 26 USEPA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 26 USEPA - NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDD 2.6 USEPA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 2.6 USEPA - NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 2.6 USEPA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF 2.6 USEPA - NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD 2.6 USEPA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDF 2.6 USEPA - NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDD 0.26 USEPA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 8.7 USEPA - NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 2.6 USEPA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PECDF 0.87 USEPA - NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD 0.26 USEPA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDF 2.6 USEPA - NA NA NA NA NA NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 55000 USEPA - 9140 10400 8950 2470 5750 7130 5320 4350 6720 2790 3280
ANTIMONY 0.27 USEPA 2 0.585 UJ 0.566 UJ 0.513 UJ 0.586 UJ 2.06 5.22 1.37 U 151 U
ARSENIC 0.0013 USEPA - 21.1 11.1 6.05 7.93J 8.14 11.9 5.6 12.9
BARIUM 82 USEPA 2 52.9 J 917 J 86.6 J 161 J 8231 496 J
BERYLLIUM 3.2 USEPA 2 0.521 0.508
CADMIUM 0.38 USEPA 2 0.554 0.44 0.605 0.395 0.644 1.24 3.81 13 1.94 0.507
CALCIUM NC N/A 54000 56300 57000 89000 J 62700 2240 J 98600 J 76300 62100 83300
CHROMIUM 28 TACO * 17.3 15.1 14.1 7.16 J 13.7 J 11.3 J 12.6 J 9.71 163 J 36.9 11.1 12.6
COBALT 0.49 USEPA - 8.64 11 7.43 2.31 6.12 8.67 5.79 6.07 5.19 6.67 2.9 3.27
COPPER 46 USEPA 2 4949 47 1293 835 104
IRON 640 USEPA - 48600 J 24100 J 23300 J 26000 J 18200 J 18500 J 18900 J 18400 J 23400 J 35000 J 15000 J 25800 J
LEAD 14 USEPA 2 29.6 J 57.3J 106 J 43 ] 422 259 J 815 J 65.3 167 J 428 118 51.3
MAGNESIUM 52500 | taco®
MANGANESE 57 USEPA - 733 965 652 178 J 503 318 J 597 J 456 173 416 206 226
MERCURY 0.03 USEPA - 0.0548 J 0.092 J 0.144 J 0.0517 0.0693 J 0.0332 0.0854 0.0612 J 0.495 8.98 0.0648 0.585
NICKEL 48 USEPA 25.4 21.1 18.9 7.18 J 17.2 ] 13.7 J 15.9 J 15.9 56.2 J 523 10.9 10.4
POTASSIUM NC N/A 1180 J 1240 J 1060 J 763 970 J 461 981 749 642 846 438 428
SILVER 1.6 USEPA - 0.117 U 0.113 U 0.105 U 0.277 U 0.103 U 0.117 U 0.271 U 0.108 U 0.515 1.41 0.274 U 0.302 U
SODIUM NC N/A 1010 833 1220 845 798 594 384 230 868 1000 986 378
VANADIUM 180 USEPA 24.2 19.3 16.8 11.3 125 22 14.2 125 J 25.7 212 11.2 13.8
ZINC 680 USEPA ! 1143 1513 252 5311 87.8J 80.9J 1197 172 190 125 70.9




TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 3 OF 4
NTC21-SB-13 NTC21-SB-14 NTC21-SB-15 NTC21-SB-16 NTC21-SB-17 NTC21-SB-18 NTC21-SB-19 NTC21-SB-20 NTC21-SB-21 NTC21-SB-22
Parameter Minimum Screening Criteria =—5--=a 05 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to 1 (it bgs) 0to 1 (Tt bgs)
VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA - 6.5 UJ 6.8 UJ 55 U 53 U 7.8 UJ 52 UJ 45U 4.4 0] 52 UJ 6.6 U
ACETONE 4500 USEPA - 54 J 6.8 U 55 U 53U 47 52 UJ 45U 44U 52 U 21
BENZENE 0.21 USEPA " 6.5 UJ 6.8 UJ 55U 53U 78U 52U 45U 52U 66U
CARBON DISULFIDE 310 USEPA - 6.5 UJ 6.4 J 5.6 53U 16 52 U 26 J 4.4 U 421 6.6 U
CYCLOHEXANE 13000 USEPA - 6.5 UJ 6.8 U 55 U 53 U 78U 0.71 J 13J 0.75 J 0.94 J 6.6 U
ETHYLBENZENE 17 USEPA - 6.5 UJ 6.8 UJ 55 U 53U 78U 52 U 45U 44U 52 U 6.6 U
METHYL CYCLOHEXANE 120000 TACO ® 0.88 J 0.56 J 0.86 J 0.72 J 0.78 J 12 26 J 117 12 6.6 U
TETRACHLOROETHENE 0.049 USEPA 6.5 UJ 6.8 UJ 55 U 53 U 78U 52 U 44U 52 U 6.6 U
TOLUENE 690 USEPA 2 6.5 UJ 6.8 UJ 55U 53U 78U 52U 45U 113 52U 6.6 U
TOTAL XYLENES 200 USEPA - 6.5 UJ 6.8 UJ 55 U 53U 78U 52U 45U 44U 52 U 6.6 U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA - 430 U 410 U 400 U 370 U 400 U 390 U 360 U 350 U 360 U 410 U
2-METHYLNAPHTHALENE 750 USEPA * 840 900 540 460 94 100 98 27 260 710
4-METHYLPHENOL 150 USEPA - 430 U 410 U 400 U 370 U 400 U 390 U 360 U 350 UR 50 J 410 U
ACENAPHTHENE 22000 USEPA * 430 410 4 U 37 U 280 13 24 53 2200 92
ACENAPHTHYLENE 22000 USEPA - 430 410 4U 37U 70 34 36U 35U 89 410
ACETOPHENONE 1100 USEPA * 430 U 410 U 400 U 370 U 400 U 390 U 360 U 350 U 360 U 410 U
ANTHRACENE 360000 USEPA - 430 410 4U 37U 300 37 36U 150 7200 410
BENZO(A)ANTHRACENE 10 USEPA ! 430 150 200 J 22000 J 320
BENZO(A)PYRENE 35 USEPA - 430 250 560 J 38000 J 340
BENZO(B)FLUORANTHENE 35 USEPA ! 43U 440 620 J 59000 J 710
BENZO(G,H.)PERYLENE 120000 USEPA 410
BENZO(K)FLUORANTHENE 350 USEPA 43U 4103 430 21000 J 680
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA - 78 J 51 J 3400 J
BUTYL BENZYL PHTHALATE 510 USEPA 430 UJ 410U
CARBAZOLE 600 TACO 2 860 U 810 U 800 U 750 U 800 U 780 U 720 U 66 J 2400
CHRYSENE 1100 USEPA ! 43 UJ 410 J 250 J 130 J 480 190 190 J 280 J 31000 J
DIBENZO(A,H)ANTHRACENE 11 USEPA - 430 41 0J 4 0J 37U 36U 35 UJ 690 J
DIBENZOFURAN 680 USEPA ! 320 J 320 J 250 J 130 J 210 J 46 J 39 J a1 ] 640 250 J
DI-N-BUTYL PHTHALATE 9200 USEPA - 430 U 410 UJ 400 U 370 U 400 U 390 U 360 U 350 U 360 U 410 U
FLUORANTHENE 160000 USEPA ! 2000 810 670 260 1100 340 400 830 84000 970
FLUORENE 27000 USEPA - 430 410 4U 37U 320 11 36U 52 1600 410
INDENO(1,2,3-CD)PYRENE 120 USEPA ! 43U 41 UJ 4 UJ 150 510 200 250 36000 J
NAPHTHALENE 0.47 USEPA - 350 350 350 160 53 49 a4 210
PHENANTHRENE 120000 USEPA ! 2900 1300 1100 1300 1100 290 250 30000
PYRENE 120000 USEPA - 1700 740 570 240 960 290 360 650 70000 890
PESTICIDES/PCBS (UG/KG)
4,4-DDD 66 USEPA ! 12J 16 J 2.9J 0.75 J 92 11J 25 0.86 J 230
4,4-DDE a7 USEPA - 14 19J 35 0.61 J 19J 0.45 J 12 55 J 82
4,4-DDT 67 USEPA ! 99J 713 85 J 17J 26 J 0.77 J 15 J 15J 713
ALDRIN 0.65 USEPA * 0.43 UJ 0.4 UJ 0.4 UJ 0.37 U 0.4 UJ 0.39 UJ
ALPHA-BHC 0.062 USEPA 2 043 U 04U 04U 04U 039 U 0.46 J
ALPHA-CHLORDANE 13 USEPA - 0.43 UJ 0.4 UJ 0.4 UJ 0.37 U 0.4 UJ 0.39 UJ 273
AROCLOR-1260 24 USEPA 20.8 UJ 20.4 UJ 19.1 U 20.5 UJ 19.8 UJ 450 J 110 J
BETA-BHC 0.22 USEPA 0.43 U 0.4 U 0.4 U 0.37 U 0.35 UJ
DELTA-BHC 0.062 USEPA ! 0.43 U 0.4 UJ 04 U 0.37 U 0.35 UJ 0.42 J
DIELDRIN 0.17 USEPA - 3.1 0.82 UJ 0.81 UJ 0.75 U 15 J 1.8
ENDOSULFAN | 3000 USEPA ! 0.43 UJ 0.4 UJ 0.4 UJ 0.37 U 2.8 J 0.39 UJ 0.36 UJ 0.35 UJ 0.35 UJ 0.41 UJ
ENDOSULFAN Il 3000 USEPA - 15J 0.82 UJ 0.81 UJ 0.75 U 0.81 UJ 0.78 UJ 0.58 J 0.71 UJ 0.72 UJ 0.83 UJ
ENDOSULFAN SULFATE 3000 USEPA ! 27 0.82 UJ 0.81 UJ 0.75 U 0.81 UJ 0.78 UJ 0.96 J 0.71 UJ 25 ] 3.4 ]
ENDRIN 81 USEPA 2 0.86 U 082 U 0.81 U 0.75 UJ 0.81 UJ 0.78 UJ 0.73 U 1J 0.72 UJ 221
ENDRIN ALDEHYDE 81 USEPA 2 0.86 UJ 0.82 U 0.81 UJ 0.75 UJ 2 0.78 U 0.73 UJ 0.71 UJ 0.72 UJ 0.83 UJ
ENDRIN KETONE 81 USEPA 2 0.86 UJ 0.82 UJ 0.81 UJ 0.75 U 0.81 UJ 0.78 UJ 0.73 UJ 321 44] 0.83 UJ
GAMMA-BHC (LINDANE) 0.36 userA ' IR 022 J 0.4 U 0.37 U 04U 0.39 U 0.36 U 0.7 J 20 0.53J




TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 4 OF 4
NTC21-SB-13 NTC21-SB-14 NTC21-SB-15 NTC21-SB-16 NTC21-SB-17 NTC21-SB-18 NTC21-SB-19 NTC21-SB-20 NTC21-SB-21 NTC21-SB-22
Parameter Minimum Screening Criteria =—5--=a 05 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to L (7t bgs) 0to 1 (it bgs) 0to 1 (Tt bgs)
PESTICIDES/PCBS (UG/KG)
GAMMA-CHLORDANE 13 USEPA ! 223 0.4 UJ 0.67 J 0.37 U 18 J 0.64 J 413 16 J 0.35 UJ
HEPTACHLOR EPOXIDE 0.15 USEPA * 0.4 UJ 0.15J 0.37 U 0.4 UJ 0.39 UJ
METHOXYCHLOR 2200 USEPA 2 17 J 0.4 UJ 0.4 UJ 0.35J 15 J 23 0.62 J 0.35 UJ 0.35 UJ 071
HERBICIDES (UG/KG)
2,4D 18 USEPA 2 61.1 UJ 60 U 56.1 U 60.4 U 583 U 543 U 531 U 537 U 61.8 U
DICAMBA 280 USEPA ! 8.56 J 9.99 J 6 U 561 U 6.04 U 5.83 U 543 U 531 U 537 U 6.18 U
DINOSEB 62 USEPA 2 322 U 1723 30 U 281 U 30.2 UJ 29.1 UJ 271U 26.6 UJ 26.9 UJ 309 U
DIOXINS/FURANS (UG/KG)
1,2,3,4,6,7,8,9-OCDD 870 USEPA ! NA NA NA NA 174 NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF 3870 USEPA ! NA NA NA NA 198 NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 26 USEPA ! NA NA NA NA 17.7 NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 26 USEPA * NA NA NA NA 9.64 NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 26 USEPA ! NA NA NA NA 0.952 J NA NA NA NA NA
1,2,3,4,7,8-HXCDD 26 USEPA ! NA NA NA NA 5U NA NA NA NA NA
1,2,3,4,7,8-HXCDF 2.6 USEPA ! NA NA NA NA 1.31J NA NA NA NA NA
1,2,3,6,7,8-HXCDD 2.6 USEPA * NA NA NA NA 1.14 J NA NA NA NA NA
1,2,3,6,7,8-HXCDF 2.6 USEPA ! NA NA NA NA 1.07 J NA NA NA NA NA
1,2,3,7,8,9-HXCDD 26 USEPA - NA NA NA NA 0.81J NA NA NA NA NA
1,2,3,7,8,9-HXCDF 2.6 USEPA ! NA NA NA NA 0.358 J NA NA NA NA NA
1,2,3,7,8-PECDD 0.26 USEPA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDF 8.7 USEPA ! NA NA NA NA 0.462 U NA NA NA NA NA
2,3,4,6,7,8-HXCDF 2.6 USEPA - NA NA NA NA 1.84 J NA NA NA NA NA
2,3,4,7,8-PECDF 0.87 USEPA ! NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD 0.26 USEPA * NA NA NA NA 0.198 J NA NA NA NA NA
2,3,7,8-TCDF 2.6 USEPA ! NA NA NA NA 0.728 U NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 55000 USEPA ! 6210 29500 18400 5180 11400 11800 3030 3530 2590 4570
ANTIMONY 0.27 USEPA 2 0.575 U 0.515 UJ
ARSENIC 0.0013 USEPA !
BARIUM 82 USEPA 2
BERYLLIUM 3.2 USEPA 2
CADMIUM 0.38 USEPA 2
CALCIUM NC N/A 21100 J 85900 J 114000 J 113000 J 120000 133000 130000 97300 J
CHROMIUM 28 TACO* 148 J 17.7 J 10.8 J 817 J 538 J 6.46 9.75 13.6 J
COBALT 0.49 USEPA ! 17.7 5.29 9.12 5.51 8.5 115 3.55 2.51 3.4 3.84
COPPER 46 USEPA? 296 J 506 J 131 64.7 J
IRON 640 USEPA ! 52200 J 47000 J 69500 J 17300 J 27200 J 23500 J 18500 J 6660 J 16400 J 15300 J
LEAD 14 USEPA 2 407 J 67.2 3 3173 292 29.2 27.2 60.3 J 16.7 124 215
MAGNESION 5500 | Taco”
MANGANESE 57 USEPA ! 494 ] 2420 J 1250 J 321 464 1070 3273 332 270 579 J
MERCURY 0.03 USEPA * 0.106 0.0618 0.0472 0.0702 J 0.0477 0.0641 0.0374 J 0.0359 1.07 0.233 ]
NICKEL 48 USEPA ! 431 20.1J 34.6 J 13.2 J 21.7
POTASSIUM NC N/A 435 1930 763 753 1270 1130 571 581 782 493
SILVER 16 USEPA * 0.308 U 0.313 U 0.297 U 0.262 U 0.115 U 0.119 U 0.103 U 0.111 U 0.233 0.325 U
SODIUM NC N/A 588 1590 1020 1260 2080 1100 1750 395 530 933
VANADIUM 180 USEPA - 22.3 158 151 115 238 218 8.94 108
ZINC 680 USEPA ! 186 J 352 736J 134 111 148J 46.5

1 = United States Environmental Protection Agency (USEPA) Oakridge National Laboratory (ORNL) Risk-Based Soil Screening Level (SSL).

2 = USEPA Oakridge National Laboratory (ORNL) Maximum Contaminant Level (MCL) Based SSL.

3 = lllinois Tiered Approach to Corrective Action Objectives; Soil Component of Groundwater Ingestion Class 1 (pH = 7.86; Obtained from IDW laboratory results).
4 = lllinois Tiered Approach to Corrective Action Objectives (TACO); Soil Remediation Objectives Residential Ingestion.

5 = lllinois Tiered Approach to Corrective Action Objectives (Non-TACO); Soil Remediation Objectives Industrial/Commercial Construction Inhalation.

USEPA = United States Environmental Protection Agency.

TACO = Tiered Approach to Corrective Action Objectives.

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening value.

J = Value is estimated. ug/kg = Microgram per kilogram.
U = Analyte not detected at the reporting limit left of the letter. ng/kg = Nanogram per kilogram.
UJ = Numerical detection limit for the undetected result is estimated. NA = Not analyzed.

mg/kg = Milligram per kilogram. NC = No criteria.
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OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SUBSURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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Frequency [ Minimum | Maximum Sample with Minimum Maximum A"ef"’?ge Overall Standard Minimum Screening Value Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter . . . Non- Non- Positive L
of Detection| Result Result Maximum Detection . . Average Deviation
Detection Detection Result
Value | Exceedances Value | Exceedances | Source Value | Exceedances | Source Value | Exceedances | Source

Volatile Organics (ug/kg)

[ISOPROPYLBENZENE [ 122 T 097 J[ 097 JINTC21-SB-09-SO-0204 1.3 7.7 9.70E-01 | 2.51E+00 7.38E-00 | 1100 | 0 NC 0 1 through 5 NC 0 6 through 10 | 1100 [ 0 [ 13 |
METHYL CYCLOHEXANE 18722 12 J| 11 NTC21-SB-18-S0-0507 4.9 6.7 3.94E+00 | 3.72E+00 2.58E+00 120000 0 120000 0 3and 5 NC 0 6 through 10 490000 0 14 and 15
TETRACHLOROETHENE 33 J 18 NTC21-SB-19-S0-0204 3.8 7.7 1.07E+01 | 3.39E+00 |  3.30E+00 NC 0 1 through 5 60 0 6 0.049 2 13
TOLUENE 8/22 14 J| 56 NTC21-SB-17-S0-0507 4.3 7.7 2.99E+00 | 2.87E+00 1.13E+00 690 0 NC 0 1 through 5 12000 0 6 690 0 11
TOTAL XYLENES 1/22 22  J| 22  JINTC21-SB-17-S0-0507 1 7.7 2.20E+00 | 2.58E+00 6.66E-01 200 0 NC 0 1 through 5 150000 0 6 200 0 13
TRICHLOROFLUOROMETHANE 3/22 14 J| 28  JINTC21-SB-02-S0O-0204 3.8 7.7 2.33E+00 | 2.60E+00 5.63E-01 830 0 NC 0 1 through 5 NC 0 6 through 10 830 0 13
TRICHLOROFLUOROMETHANE 3/22 14 J| 28  JINTC21-SB-03-SO-0204 3.8 7.7 2.33E+00 | 2.60E+00 5.63E-01 830 0 NC 0 1 through 5 NC 0 6 through 10 830 0 13
2-BUTANONE 5/22 9 J[ 28  JINTC21-SB-04-SO-040€ 2 7.7 1.42E+01 | 5.18E+00 6.13E+00 1500 0 NC 0 1 through 5 NC 0 6 through 10 1500 0 13
ACETONE 5/22 25  J| 87 NTC21-SB-19-S0-0204 3.8 7.7 5.68E+01 | 1.50E+01 2.60E+01 4500 0 NC 0 1 through 5 25000 0 6 4500 0 13
BENZENE 041 J 438 NTC21-SB-18-50-0507] __ 0.68 7.7 1.83E+00 | 2.27E+00 | 1.12E+00 0.21 ) NC 0 1 through 5 30 0 6
CARBON DISULFIDE 13/22 12 J 12 NTC21-SB-20-SO-040€ 3.8 6.8 4.48E+00 | 3.73E+00 2.76E+00 310 0 NC 0 1 through 5 32000 0 6 310 0 13
CHLOROMETHANE 2/22 1 J] 22  JINTC21-SB-19-SO-0204 0.75 15 1.60E+00 | 4.77E+00 1.77E+00 49 0 110000 0 5 NC 0 6 through 10 49 0 13
CIS-1,2-DICHLOROETHENE 1/22 15 J| 15  JINTC21-SB-10-SO-0406 1.7 15 1.50E+00 | 4.94E+00 1.56E+00 21 0 NC 0 1 through 5 400 0 6 21 0 11
CYCLOHEXANE 17/22 0.62 J 9 NTC21-SB-18-S0-0507 0.78 6.7 2.41E+00 | 2.37E+00 1.86E+00 13000 0 280000 0 3and5 NC 0 6 through 10 13000 0 13

4/22 0.7 JFXIEINTC21-SB-17-50-0507 1.1 7.7 1.23E+00 | 2.35E+00 8.42E-01 NC 0 1 through 5 13000 0 6 1.7 1 13
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 1/22 96 J| 96  JINTC21-SB-07-SO-0204 33 580 9.60E+01 | 1.92E+02 5.12E+01 19000 0 150000 0 1 NC 0 6 through 10 19000
2-METHYLNAPHTHALENE 16/22 24 ) NTC21-SB-03-S0-0204 3.7 75 3.49E+02 | 2.54E+02 4.83E+02 NC 0 1 through 5 NC 0 6 through 10
ACENAPHTHENE 12/22 12 880 NTC21-SB-07-S0-0204 3.7 5.8 1.66E+02 | 9.14E+01 2.06E+02 22000 0 NC 0 1 through 5 570000 0 6 22000 0
ACENAPHTHYLENE 11/22 28 J[ 2000 NTC21-SB-03-S0-0204 3.7 4.4 2.23E+02 | 1.12E+02 4.23E+02 22000 0 85000 0 1 NC 0 6 through 10 22000 0 13
ACETOPHENONE 1/22 230 J[ 230  J|NTC21-SB-02-SO-0204 46 580 2.30E+02 | 1.99E+02 4.57E+01 1100 0 NC 0 1 through 5 NC 0 6 through 10 1100 0 13
ANTHRACENE 11/22 29 J[ 5000 NTC21-SB-03-S0-0204 3.7 4.4 6.98E+02 | 3.50E+02 1.08E+03 360000 0 NC 0 1 through 5 12000000 0 6 360000 0 13
BENZALDEHYDE 1/13 220 J[ 220  JINTC21-SB-02-SO-0204 62 450 2.20E+02 | 1.85E+02 4.88E+01 810 0 3300 0 1 NC 0 6 through 10 810 0 13
BENZO(A)A RA 19/22 25 J SOINT C21-SB-03-SO-0204 3.7 4.4 2.14E+03 | 1.85E+03 6.80E+03 10 17 NC 0 1 through 5 900 3 9 10
BENZO(A)PYR 13/22 ORI C21-SB-03-SO-0204 3.7 5.8 2.70E+03 | 1.60E+03 5.73E+03 35 13 NC 0 1 through 5 90 11 9 3.5
BENZO(B ORA 17/22 6.4 AT\ T C21-SB-03-S0O-0204 3.7 4.4 3.09E+03 | 2.39E+03 8.68E+03 35 14 NC 0 1 through 5 900 5 9 35 14 13
BENZO(G,H,I)PERYLENE 16/22 4.1 11000  NTC21-SB-03-S0O-0204 3.7 4.4 9.73E+02 | 7.08E+02 2.33E+03 | 120000 | 0 [ 2300000 0 4 | NCc | o  [e6through10| 120000 | o [ 13 |
BENZO ORA 17/22 7.2 I\ TC21-SB-03-S0-0204 3.7 4.4 1.14E+03 | 8.78E+02 2.96E+03 350 6 NC 0 1 through 5 9000 1 9 6 13

NTC21-SB-08-S0-0204 NC 0 1 through 5
BIS(2-ETHYLHEXYL)PHTHALATE 7122 54 280 51 eB 03500504 370 580 1.70E+02 | 1.96E+02 5.83E+01 1100 0 NG 5 Tthroughs 46000 0 9 1100 0 13
BUTYL BENZYL PHTHALATE 1/22 110 J[ 110  J|NTC21-SB-02-S0-0406 360 580 1.10E+02 | 2.01E+02 3.08E+01 510 0 NC 0 1 through 5 930000 0 6, 8, and 10 0 13
CARBAZOLE 2/22 430  JETIR NTC21-SB-07-S0-0204 720 1200 7.15E+02 | 4.40E+02 1.35E+02 ) 1 NC 0 1 through 5 ) 1 0 11 through 15
CHRYSENE 21/22 3.4 JIEEVIVEEINTC21-SB-03-SO-0204 4.4 4.4 2.09E+03 | 2.00E+03 7.23E+03 1100 ] NC 0 1through5 | 83000 [ 0 | ]
DIBENZO(A,H)ANTHRACENE 9/22 24 3 00 NTC21-SB-03-S0-0204 3.7 5.8 4.41E+02 | 1.82E+02 6.99E+02 11 8 NC 0 1 through 5 90 4 8
DIBENZOFURAN 12/22 34 J| 670 NTC21-SB-07-S0-0204 370 580 2.10E+02 | 2.09E+02 1.48E+02 680 0 NC 0 1 through 5 NC 0 6 through 10 0
FLUORANTHENE 19/22 6.8 56000  NTC21-SB-03-SO-0204 1.9 3.7 4.25E+03 | 3.67E+03 1.20E+04 160000 0 NC 0 1 through 5 3100000 0 9 160000 0 13
FLUORENE 6/22 25 J[ 1200 NTC21-SB-07-S0-0204 3.7 90 2.54E+02 | 7.27E+01 2.55E+02 27000 0 NC 0 1 through 5 560000 0 6 27000 0
DENO D)PYR 13/22 12 N T C21-SB-03-S0-0204 3.7 5.8 1.71E+03 | 1.01E+03 3.39E+03 120 11 NC 0 1 through 5 900 2 9 120 1
AP A 16/22 8 4600 NTC21-SB-22-S0-0204 3.7 4.4 5.94E+02 | 4.32E+02 1.02E+03 0.47 16 NC 0 1 through 5 12000 0 6 0.47 16
NTC21-SB-07-S0-0204
PHENANTHRENE 21/22 1.8 11000 | T 00204 4.4 4.4 1.50E+03 | 1.43E+03 3.16E+03 120000 0 200000 0 1 NC 0 6 through 10 120000 0 13
PYRENE 19/22 6.9 52000  NTC21-SB-03-SO-0204 3.7 4.4 3.73E+03 | 3.22E+03 1.11E+04 120000 0 NC 0 1 through 5 2300000 0 9 120000 0 13
METHOXYCHLOR 10/22 0.8 J| 342 JINTC21-SB-02-SO-0406 0.37 0.571 7.04E+00 | 3.31E+00 7.49E+00 9900 0 NC 0 1 through 5 160000 0 6 2200 0 11
Pesticides/PCBs

4,4'-DDD 9/22 . NTC21-SB-06-S0-0204 0.19 1.2 1.20E+02 | 4.94E+01 1.24E+02 3 NC 0 1 through 5 3000 0 9 3
4,4'-DDE 10/22 . NTC21-SB-06-S0-0204 0.75 1.2 5.70E+01 | 2.61E+01 6.91E+01 2 NC 0 1 through 5 2000 0 9 2
4,4-DDT 10/22 . NINTC21-SB-06-S0O-0204 0.75 1.2 4.01E+01 | 1.84E+01 5.16E+01 1 NC 0 1 through 5 0 9 1
ALDRIN ) NINTC21-SB-02-SO-0406 0.36 0.571 8.30E-01 | 2.32E-01 1.36E-01 1 NC 0 1 through 5 0 9 1
ALPHA-BHC . ) NINTC21-SB-02-S0-0204 0.12 0.571 8.50E-01 | 3.75E-01 5.61E-01 6 NC 0 1 through 5 3 6
ALPHA-CHLORDANE . NINTC21-SB-22-S0-0204 0.36 0.571 8.09E+00 | 2.71E+00 6.57E+00 2 NC 0 1 through 5 0 6 through 10 2
AROCLOR-1242 NINTC21-SB-02-SO-0406 18.4 29.4 4.70E+01 | 1.21E+01 7.87E+00 1 NC 0 1 through 5 0 6 through 10 1
AROCLOR-1260 NINTC21-SB-06-S0O-0204 19 29.4 1.57E+02 | 6.37E+01 1.06E+02 8 NC 0 1 through 5 0 6 through 10 8
BETA-BHC J NINTC21-SB-10-SO-0406 0.12 0.571 8.35E-01 | 2.54E-01 2.09E-01 2 NC 0 1 through 5 0 6 through 10 2
DELTA-BHC N NTC21-SB-06-S0-0204 0.36 0.571 1.12E+00 | 4.11E-01 6.41E-01 5 NC 0 1 through 5 0 6 through 10 5
DIELDRIN N NINTC21-SB-06-S0O-0204 0.75 1.2 2.26E+00 | 1.09E+00 1.29E+00 8 NC 0 1 through 5 1 8
ENDOSULFAN | . J . J[NTC21-SB-02-S0O-0406 0.36 0.571 1.44E+00 | 4.29E-01 6.82E-01 0 NC 0 1 through 5 0 6 through 10 0
ENDOSULFAN I 6/22 019 J| 1.26 NTC21-SB-02-SO-040€ 0.75 1.2 8.32E-01 | 5.32E-01 2.83E-01 3000 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 13
ENDOSULFAN SULFATE 8/22 0.65 J| 87 JINTC21-SB-06-SO-0204 0.75 1.2 3.11E+00 | 1.40E+00 2.15E+00 3000 0 NC 0 1 through 5 NC 0 6 through 10 3000 0 13
ENDRIN 5/22 0.82 J| 32  JINTC21-SB-11-SO-0204 0.73 1.2 1.73E+00 | 7.16E-01 6.89E-01 81 0 NC 0 1 through 5 1000 0 6 81 0 11
ENDRIN ALDEHYDE 2/22 1.1 J[ 49  J|NTC21-SB-10-SO-0406 0.19 1.2 3.00E+00 | 6.34E-01 9.68E-01 81 0 NC 0 1 through 5 NC 0 6 through 10 81 0 11
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Frequency [ Minimum | Maximum Sample with Minimum Maximum A"ef"’?ge Overall Standard Minimum Screening Value Minimum Non-TACO Screening Value Minimum TACO Screening Value Minimum USEPA Screening Value
Parameter . . . Non- Non- Positive L
of Detection| Result Result Maximum Detection . . Average Deviation
Detection Detection Result
Value | Exceedances Value | Exceedances | Source Value | Exceedances | Source Value | Exceedances | Source
Pesticides/PCBs
ENDRIN KETONE 1/22 15 J| 15 JJNTC21-SB-03-SO-0204 0.19 1.2 1.50E+00 [ 4.51E-01 2.49E-01 81 0 NC 0 1 through 5 NC 0 6 through 10 81 0 11
GAMMA-BHC (LINDANE) 4122 0.33  JEEIRINTC21-SB-06-S0-0204 0.36 0.571 8.78E-01 | 3.27E-01 4.47E-01 3 NC 0 1 through 5 9 0 6 3
GAMMA-CHLORDANE 12/22 0.15  JECIENINT C21-SB-22-S0-0204 0.37 0.571 7.33E+00 | 4.09E+00 1.02E+01 2 NC 0 1 through 5 NC 0 6 through 10 2
HEPTACHLOR EPOXIDE XN\ T C21-SB-22-S0-0204 0.12 0.571 2.38E+00 | 8.92E-01 1.87E+00 7 NC 0 1 through 5 70 0 9 7
Herbicides (ug/kg)
2,4-D R\ T C21-SB-06-S0O-0204 28.1 86.6 5.46E+01 | 3.10E+01 7.21E+00 NC 0 1 through 5 1500 0 6
DICAMBA 5/22 6.13 J| 29.2 J[NTC21-SB-16-SO-0204 2.81 8.66 1.15E+01 | 4.91E+00 5.68E+00 NC 0 1 through 5 NC 0 6 through 10
Dioxins (ng/kg)
1,2,3,4,6,7,8,9-0CDD 1950 1950 NTC21-SB-02-S0-0204 1.95E+03 | 1.95E+03 NC 0 1 through 5 NC 0 6 through 10
NTC21-SB-02-S0-0204 4.48E+01 | 4.48E+01 NC 0 1 through 5 NC 0 6 through 10
1,2,3,4,6,7,8-HPCDD 167 NTC21-SB-02-S0-0204 1.67E+02 | 1.67E+02 26 1 NC 0 1 through 5 NC 0 6 through 10 1
1,2,3,4,6,7,8-HPCDF 1/1 18.1 18.1 NTC21-SB-02-S0-0204 1.81E+01 | 1.81E+01 26 0 NC 0 1 through 5 NC 0 6 through 10 26 0 13
1,2,3,4,7,8,9-HPCDF 1/1 174 J| 174 JINTC21-SB-02-SO-0204 1.74E+00 | 1.74E+00 26 0 NC 0 1 through 5 NC 0 6 through 10 26 0 13
1,2,3,4,7,8-HXCDD 1/1 1.04 J[ 1.04 J[NTC21-SB-02-SO-0204 1.04E+00 | 1.04E+00 2.6 0 NC 0 1 through 5 NC 0 6 through 10 2.6 0 13
J J|NTC21-SB-02-S0-0204 2.56E+00 | 2.56E+00 . 0 NC 0 1 through 5 NC 0 6 through 10 . 0
[123678+HxcoD VA 362 0 362 ) NI(CAESERERSONY IS 3.62E+00 | 3.62E+00 NC 0 1 through 5 NC 0 6 through 10
1,2,3,6,7,8-HXCDF J J[NTC21-SB-02-S0-0204 1.39E+00 | 1.39E+00 . 0 NC 0 1 through 5 NC 0 6 through 10 . 0
1,2,3,7,8,9-HXCDD 1/1 242 J| 242  JINTC21-SB-02-SO-0204 2.42E+00 | 2.42E+00 2.6 0 NC 0 1 through 5 NC 0 6 through 10 2.6 0 13
1,2,3,7,8,9-HXCDF J J|NTC21-SB-02-S0-0204 6.82E-01 | 6.82E-01 2.6 0 NC 0 1 through 5 NC 0 6 through 10 2.6 0 13
1,2,3,7,8-PECDD RN TC21-SB-02-S0-0204 5.79E-01 | 5.79E-01 1 NC 0 1 through 5 NC 0 6 through 10 1
2,34,678HXCDF | 11 ] 214 J| 214 JINTC21-SB-02-SO-0204 2.14E+00 | 2.14E+00 | o0 | NC 0 1 through 5 NC 0 6 through 10
3, PRI CEN T C21-SB-02-S0-0204 2.75E+00 | 2.75E+00 1 NC 0 1 through 5 NC 0 6 through 10
2,3,7,8-TCDD (N - NN T C21-SB-02-S0O-0204 2.79E-01 | 2.79E-01 1 NC 0 1 through 5 NC 0 6 through 10
Inorganics (mg/kg)
ALUMINUM 24300  NTC21-SB-15-SO-0204 9.34E+03 | 9.34E+03 5.75E+03 0 4 0 6 through 10
ANTIMONY 0.643 0.643 NTC21-SB-10-SO-0406 0.27 1.69 6.43E-01 | 4.40E-01 2.25E-01 0 1 through 5 0 6
ARSENIC 4.16 SININ T C21-SB-15-S0O-0204 1.21E+01 | 1.21E+01 1.65E+01 0 1 through 5 0 6
BARIUM 12.4 ) EEUYAEENINTC21-SB-15-S0-0204 6.93E+01 | 6.93E+01 4.01E+01 0 1 through 5 0 6
BERYLLIUM 0.225 4.05 NTC21-SB-12-S0-0204 1.04E+00 | 1.04E+00 1.01E+00 0 1 through 5 0 9
CADMIUM 20/22 0.124 9.62 NTC21-SB-15-S0-0204  0.283 0.74 1.32E+00 | 1.22E+00 2.09E+00 0 1 through 5 0 9
CALCIUM 4280 J| 177000  NTC21-SB-02-SO-040€ 5.49E+04 | 5.49E+04 4.36E+04 0 1 through 5 0 6 through 10
CHROMIUM 7.9 34.3  JINTC21-SB-04-SO-040€ 151E+01 | 1.51E+01 6.74E+00 0 1 through 5 0 6
COBALT 2.25 23.8 NTC21-SB-12-S0-0204 8.90E+00 | 8.90E+00 5.57E+00 0 1 through 5 0 9
COPPER AVLSININ T C21-SB-07-S0O-0204 4.76E+01 | 4.76E+01 2.96E+01 0 1 through 5 0 9
IRON 6560 (LI ONIN T C21-SB-15-SO-0204 2.70E+04 | 2.70E+04 1.19E+04 1 4 0 6 through 10
LEAD 22/22 8.86 PP JININ T C21-SB-07-S0O-0204 5.45E+01 | 5.45E+01 5.71E+01 0 1 through 5 0 6
22122 3150 81500  NTC21-SB-02-SO-0406 2.69E+04 | 2.69E+04 221E+04 | 325000 | 0 | 0 1 through 5 0 | NC [ 0o  ]11through15]
MANGANESE 203 1690 NTC21-SB-09-S0O-0204 6.62E+02 | 6.62E+02 3.91E+02 57 NC 0 1 through 5 1 Y 22 ik
MERCURY 21/22 0.0138 O ZRINT C21-SB-12-S0-0204  0.0151 0.0151 1.04E-01 | 9.95E-02 1.10E-01 0.03 NC 0 1 through 5 0 0.03 13
NICKEL 22/22 4.42 44.4  JINTC21-SB-15-S0-0204 2.32E+01 | 2.32E+01 1.07E+01 NC 0 1 through 5 0 13
POTASSIUM 22/22 558 1930 NTC21-SB-16-S0-0204 1.04E+03 | 1.04E+03 4.13E+02 NC 0 1 through 5 0 6 through 10 11 through 15
SELENIUM SR\ TC21-SB-15-S0-020f  0.334 1.71 1.31E+00 | 4.73E-01 2.63E-01 NC 0 1 through 5 0 6
SODIUM 22/22 210 3370 NTC21-SB-16-S0-0204 1.04E+03 | 1.04E+03 8.03E+02 NC 0 1 through 5 0 6 through 10 11 through 15
VANADIUM 22/22 10.5 33.5 NTC21-SB-04-SO-040€ 1.90E+01 | 1.90E+01 6.21E+00 NC 0 1 through 5 0 9 13
22/22 38.5 NTC21-SB-04-SO-040€ 1.84E+02 | 1.84E+02 2.01E+02 680 NC 0 1 through 5 0 9 13

J = Estimated value.

ug/kg = Microgram per kilogram.

mg/kg = Milligram per kilogram.

ng/kg = Nanogram per kilogram.

USEPA = United States Environmental Protection Agency.
TACO = Tiered Approach to Corrective Action Objectives.
NC = No criteria.

1 = Non-TACO Class 1 Soil to Groundwater.
2 = Non-TACO Ingestion Soil Remediation Objectives (Industrial).

3 = Non-TACO Inhalation Soil Remediation Objectives (Industrial).

4 = Non-TACO Ingestion Soil Remediation Objectives (Residential).
5 = Non-TACO Inhalation Soil Remediation Objectives (Residential).
6 = TACO Class 1 Soil to Groundwater.
7 = TACO Ingestion Soil Remediation Objectives (Industrial).

11 = USEPA ORNL MCL-Based SSLs.

12 = USEPA Residential SSLs.

13 = USEPA ORNL Risk-Based SSLs.

14 = USEPA Industrial Inhalation SSLs.
15 = USEPA Residential Inhalations SSLs.

8 = TACO Inhalation Soil Remediation Objectives (Industrial).
9 = TACO Ingestion Soil Remediation Objectives (Residential).
10 = TACO Inhalation Soil Remediation Objectives (Residential).

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening values.
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Parameter Minimum Screening NTC21-SB-02 NTC21-SB-03 NTC21-SB-04 NTC21-SB-05 NTC21-SB-06 NTC21-SB-07 NTC21-SB-08 NTC21-SB-09 NTC21-SB-10 NTC21-SB-11 NTC21-SB-12 NTC21-SB-13
Value Source 2to 4 (ft bgs) | 4 to 6 (ft bgs) 2to 4 (ft bgs) 4 to 6 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 4 to 6 (ft bgs) 2 to 4 (ft bgs) 2 to 4 (ft bgs) 2 to 4 (ft bgs)

VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA ! 5.8 U 2 U 5.4 UJ 28 J 43 UJ 6.2 UJ 5.1 UJ 6.8 UJ 9J 4.9 UJ 5.6 UJ 7.7 UJ 42 U
ACETONE 4500 USEPA * 5.8 U 35 5.4 UJ 6.6 U 43U 6.2 UJ 5.1 U 6.8 U 47 UJ 4.9 UJ 5.6 UJ 7.7 UJ 42 U
CARBON DISULFIDE 310 USEPA * 5.8 UJ 1.9 J 5.4 UJ 8.1 43U 6.2 UJ 3117 6.8 U 42 1.3 46 2] 6.3
CHLOROMETHANE 49 USEPA ! 12U 0.75 U 11 UJ 13 U 8.6 U 12 UJ 10 U 14 U 9.4 U 9.8 U 11 U 15 U 8.4 U
CIS-1,2-DICHLOROETHENE 21 USEPA 2 12 UJ 1.7 U 11 UJ 13 U 8.6 U 12 UJ 10 U 14 U 9.4 U 157 11U 15 U 8.4 U
CYCLOHEXANE 13000 USEPA ! 1.1 0.78 U 1 0.74 J 1.7 J 0.9J 2.2 3.8J 0.62 J 3J 1] 26J 25
ETHYLBENZENE 1.7 USEPA * 5.8 UJ 11U 5.4 UJ 6.6 U 43U 6.2 UJ 5.1 U 1.3J 47 U 49U 5.6 U 7.7 U 0.7
ISOPROPYLBENZENE 1100 USEPA ! 5.8 UJ 1.3 U 5.4 UJ 6.6 U 43U 6.2 UJ 5.1 U 6.8 U 0.97 J 49U 5.6 U 7.7 U 42 U
METHYL CYCLOHEXANE 120000 | Non-TACO ° 1.8 J 1.3J 1.6 J 1.4 J 311 221 45 7.1 1.2J 5 15 J 4.8 4.6
TETRACHLOROETHENE 0.049 USEPA * 5.8 UJ 5.4 UJ 6.6 U 43U 6.2 UJ 51U 6.8 U 47 U 49 U 5.6 U 77U 42 U
TOLUENE 690 USEPA 2 5.8 UJ 1.5J 5.4 UJ 6.6 U 43U 6.2 UJ 5.1 U 4373 47U 1.6 J 5.6 U 77U 2713
TOTAL XYLENES 200 USEPA ! 5.8 UJ 1U 5.4 UJ 6.6 U 43U 6.2 UJ 5.1 U 6.8 U 47 U 49U 5.6 U 7.7 U 42 U
TRICHLOROFLUOROMETHANE 830 USEPA * 2.8 1.4 J 2.8 J 6.6 U 43U 6.2 UJ 5.1 U 6.8 U 47 U 49U 5.6 U 7.7 U 42 U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA * 380 U 33 U 360 U 580 U 370 U 440 U 96 J 450 U 420 U 400 U 400 U 430 U 400 U
2-METHYLNAPHTHALENE 750 USEPA - w 30 m 75 U 150 500 400 84 22 8.8 240 480 4U
ACENAPHTHENE 22000 USEPA * 110 200 480 5.8 U 33 68 880 38 38 12 57 43U 4 U
ACENAPHTHYLENE 22000 USEPA - 3.8 U 32 2000 25 19 44U 69 88 16 2.81J 19 170 4U
ACETOPHENONE 1100 USEPA * 230 J 46 U 360 U 580 U 370 U 440 U 390 U 450 U 420 U 400 U 400 U 430 U 400 U
ANTHRACENE 360000 USEPA ! 130 560 5000 8 37U 44U 1400 150 110 16 76 220 4U
BENZALDEHYDE 810 USEPA * 220 J 62 U 360 U 580 UR 370 U 440 UR 390 UR 450 U 420 U 400 U 400 U 430 U 400 UR
BENZO(A)ANTHRACENE 10 USEPA ! 2000 32000 120 140 J 81J 16
BENZO(A)PYRENE 3.5 USEPA * 1200 27000 210 J 170 J
BENZO(B)FLUORANTHENE 35 USEPA ! 1600 41000 230 290 J 280 J
BENZO(G,H,|)PERYLENE 120000 USEPA * J
BENZO(K)FLUORANTHENE 350 USEPA ! 620 14000 J
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA * U
BUTYL BENZYL PHTHALATE 510 USEPA - U
CARBAZOLE 600 TACO 2 u
CHRYSENE 1100 USEPA * J
DIBENZO(A,H)ANTHRACENE 11 USEPA * J
DIBENZOFURAN 680 USEPA * U
FLUORANTHENE 160000 USEPA 200 360 930 13000 1100 450 78 15
FLUORENE 27000 USEPA * 3.8 U 180 90 U 5.8 U 68 16 4 U
INDENO(1,2,3-CD)PYRENE 120 USEPA 5.8 U 160 J 28 4U
NAPHTHALENE 0.47 USEPA ! 10 180 8.9 4 U
PHENANTHRENE 120000 USEPA 1100 2200 11000 34 290 67 19
PYRENE 120000 USEPA ! 540 3200 52000 200 320 760 10000 950 340 63 14
PESTICIDES/PCBS (UG/KG)
4,4-DDD 66 USEPA ! 12U 0.78 U 311 0.37 J 0.79 U
4,4-DDE 47 USEPA 1.2 U 0.78 U 20 0.84 UJ 0.79 U
4,4-DDT 67 USEPA ! 1.2 UJ 0.78 UJ 31J 0.84 UJ 0.79 UJ
ALDRIN 0.65 USEPA 0571 U 0.38 U 0.45 UJ 0.42 UJ 0.39 U
ALPHA-BHC 0.062 USEPA ! 0.571 U 0.38 U 0.45 U 0.42 U 0.39 U
ALPHA-CHLORDANE 13 USEPA 0571 U 0.38 U 2] 0.42 UJ 0.39 U
AROCLOR-1242 53 USEPA ! 29.4 U 19.8 U 231U 214 U 202 U
AROCLOR-1260 24 USEPA * 29.4 U 19.8 U 21.4 UJ 202 U
BETA-BHC 0.22 USEPA ! 0.571 U 0.38 U 0.45 U 0.42 UJ 0.39 U
DELTA-BHC 0.062 USEPA * 0571 U 0.38 U 0.45 U 0.42 UJ 0.39 U
DIELDRIN 0.17 USEPA - 12U 0.78 U ﬁ 0.84 UJ 0.79 U
ENDOSULFAN | 3000 USEPA * 0571 U 0.36 UJ 0.38 U 0.45 UJ 0.42 UJ 0.96 J 0.39 UJ 1.3 0.39 U
ENDOSULFAN II 3000 USEPA ! 12U 1.1 0.88 UJ 0.78 U 1.2 0.84 UJ 0.81 UJ 0.8 UJ 0.87 UJ 079 U
ENDOSULFAN SULFATE 3000 USEPA * 1.2 U 0.65 J 8.7 J 0.78 U 0.73 J 0.84 UJ 0.81 UJ 3.1J 0.87 UJ 0.79 U
ENDRIN 81 USEPA 1.2 UJ 151 0.88 U 0.78 UJ 137 0.84 U 0.81 U 3217 0.87 UJ 0.79 UJ
ENDRIN ALDEHYDE 81 USEPA 2 1.2 UJ 0.739 UJ 0.88 UJ 0.78 UJ 0.91 UJ 0.84 UJ 497 0.8 UJ 113 0.79 UJ
ENDRIN KETONE 81 USEPA 12U 0.739 UJ 0.88 UJ 078 U 0.91 UJ 0.84 UJ 0.81 UJ 0.8 UJ 0.87 UJ 079 U
GAMMA-BHC (LINDANE) 0.36 USEPA 0571 U 0.36 U 0.38 U 0.45 U 0.42 U 0.39 U 0.43 U 0.39 U
GAMMA-CHLORDANE 13 USEPA ! 0.571 U 3.9 J 0.38 U 42 0.15 J 1.7 J 1.1 0.39 U
HEPTACHLOR EPOXIDE 0.15 USEPA 0571 U 0.38 U 0.42 UJ 0.4 UJ 0.39 UJ 0.43 UJ 0.39 U
METHOXYCHLOR 2200 USEPA 2 0.571 UJ 2.7 3713 0.8J 0.4 UJ 0.39 UJ 8.9 J 0.39 UJ
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Parameter Minimum Screening NTC21-SB-02 NTC21-SB-03 NTC21-SB-04 NTC21-SB-05 NTC21-SB-06 NTC21-SB-07 NTC21-SB-08 NTC21-SB-09 NTC21-SB-10 NTC21-SB-11 NTC21-SB-12 NTC21-SB-13
Value Source 2to 4 (ft bgs) | 4 to 6 (ft bgs) 2to 4 (ft bgs) 4 to 6 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 2to 4 (ft bgs) 4 to 6 (ft bgs) 2 to 4 (ft bgs) 2 to 4 (ft bgs) 2 to 4 (ft bgs)
HERBICIDES (UG/KG)
2,4-D 18 USEPA 2 56.3 U 281U 542 U 86.6 UJ 55.1 U m 58.1 UJ 67.8 U 62.9 U 60.4 U 59.4 U 64.9 U 59.3 UJ
DICAMBA 280 USEPA * 6.89 J 2.81 U 6.81 J 8.66 U 551 U 6.13 J 5.81 U 6.78 U 6.29 UJ 6.04 U 5.94 U 6.49 U 5.93 U
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-0CDD 870 USEPA * 1950 NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF 870 USEPA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD 26 USEPA * 167 NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF 26 USEPA ! 18.1 NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF 26 USEPA * 1.74 ] NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDD 2.6 USEPA ! 1.04 J NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF 2.6 USEPA * 2.56 J NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD 26 USEPA * NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF 2.6 USEPA * 1.39 J NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD 2.6 USEPA ! 242 ) NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDF 2.6 USEPA * 0.682 J NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDD 0.26 USEPA * NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF 2.6 USEPA * NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PECDF 0.87 USEPA ! NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD 0.26 USEPA * NA NA NA NA NA NA NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 55000 USEPA * 4590 5090 4830 13200 7820 4450 6830 9510 17400 9450 4900 12300 6440
ANTIMONY 0.27 USEPA 1.42 UJ 0.27 U 1.36 UJ 0.892 UJ 0.54 U 162 U 0.556 UJ 0.671 U 0.645 U 0.643 1.46 U 1.69 U 0.546 UJ
ARSENIC 0.0013 USEPA * 8.57 4.16 10.4 14.6 J 7.32 6.39 8.88 J 12 7.34 9.71 6 7.09 8.73 J
BARIUM 82 USEPA 42,6 J 48.8 44.6 ] 115 J 48 ) 55.3 J 44.9 ] 61.7 J 140 J 60.9 J 81.2 J 103 J 28.1J
BERYLLIUM 3.2 USEPA ® 0.985 0.28 0.694 0.604 0.603 0.397 J 0.844 0.506 1.35 4.05 0.425 J
CADMIUM 0.38 USEPA 0.283 U 0.74 U 0.395 2.49 0.449 1.51 0.606 0.898 0.653 0.414 0.979 4.15 0.909
CALCIUM NC N/A 86600 J 177000 109000 J 50200 133000 24900 J 59000 26600 57800 10500 24200 30100 J
CHROMIUM 28 TACO 2 10.1 7.97 10.8 343 14.2 16.5 10.9 J 16 19.3 16.2 10.7 12.1 127 J
COBALT 0.49 USEPA * 3.18 2.25 452 15.8 8.23 3.59 6.25 10.3 9.54 9.49 6.8 23.8 7.28
COPPER % | usepa’ 7263 771 124 3 465 665 699 598
IRON 640 USEPA * 15000 J 6560 18600 J 30500 J 20700 J 15100 J 26600 J 27600 J 25800 J 24900 J 40100 J 32900 J 22900 J
LEAD 14 USEPA 356 J 10.8 63.2 J 184 J 373 100 J 228 J 66.5 29.1 38.4 94.3 41.3 18.3 J
MAGNESIUN 325000 | Taco" 51500
MANGANESE 57 USEPA ! 294 270 413 267 J 419 354 465 J 583 1690 650 203 760 744 )
MERCURY 0.03 USEPA 0.0963 J 0.03 0.215 J 0.0897 0.0375 J 0.237 0.0778 0.047 J 0.0822 0.0742 0.0889 0.484 0.0545
NICKEL 48 USEPA ! 10.2 4.42 13.4 34 J 225 13.1 14.6 J 28.4 23.2 25.9 19.2 42.7 225 ]
POTASSIUM NC N/A 658 J 603 785 J 1320 956 746 558 1110 1780 1570 607 683 953
SELENIUM 0.26 USEPA 0.849 UJ 1.65 U 0.818 UJ 0.535 UJ 0.54 UJ 1.29 UJ 0.334 UJ 1.01 UJ 0.387 U 0.924 U 0.878 U 1.01 U 0.82 U
SODIUM NC N/A 817 289 1590 1460 922 792 427 210 2920 483 885 601 521
VANADIUM 180 USEPA ! 12.8 10.5 15.2 335 16.8 J 15.4 J 17.4 20.2J 28 21.7 155 20.5 18.4
ZINC 680 USEPA - 110 J 385 115 J 90.6 J 151 J 181 J 229 156 116 244 358 216 J
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barameter NTC21-SB-14 NTC21-SB-15 NTC21-SB-16 NTC21-SB-17 NTC21-SB-18 NTC21-SB-19 NTC21-SB-20 NTC21-SB-21 NTC21-SB-22
210 4 (ft bgs) 2to 4 (ftbgs) | NTC21SB15-S0-0204- | NTC21SB15-S0-0204- 21to 4 (ft bgs) 5to 7 (ft bgs) 5to7(ftbgs) | NTC21SB18-SO-0507- | NTC21SB18-SO-0507- 210 4 (ft bgs) 410 6 (ft bgs) 6 to 8 (ft bgs) 2to 4 (ft bgs)
VOLATILES (UG/KG)
2-BUTANONE 11 49U 505 U 52 UJ 14 3.8 UJ 45 U 425 U 4U 91 403 51 0] 55U
ACETONE 58 25 J 257 42U 79 3.8 UJ 45 U 425 U 4U 87 4U 51U 55U
BENZENE 6.7 U 49U 5.05 U 52 U 49U 3] 4.8 3.45 211 5U 55U
CARBON DISULFIDE 32 143 26 387 49U 38U 123 121 4U 5U 12 51U 9
CHLOROMETHANE 13U 99 U 995 U 10U 13 76 U 89U 845 U 8 U 223 8u 10U 11U
CIS-1,2-DICHLOROETHENE 13U 99 U 995 U 10U 98U 76 U 89 U 8.45 U 8 U 10U 8U 10U 11U
CYCLOHEXANE 67U 49U 505 U 52U 49U 4.4 9 6.2 341 5U 251 323 0751
ETHYLBENZENE 6.7 U 49U 505 U 52U 49U 1] 13 4U 5U 4U 51U 55U
ISOPROPYLBENZENE 67U 49U 505 U 52U 49U 38U 45U 425U 4U 5U 4U 510 55U
METHYL CYCLOHEXANE 67U 49U 505U 52U 49U 8.7 11 8.2 54 5U 54 44 143
TETRACHLOROETHENE 6.7 U 49U 5.05 U 52U 4.9 U 38U 45U 4.25 U 40 4U 51U 55U
TOLUENE 67U 49U 505 U 52U 49U 56 5.4 4 267 5U 143 143 55U
TOTAL XYLENES 67U 49U 505 U 52U 49U 223 45U 425U 4U 5U 4U 510 55U
TRICHLOROFLUOROMETHANE 67U 49U 505U 52U 49U 38U 45U 425U 4U 5U 4U 51U 55U
SEMIVOLATILES (UG/KG)
1.1-BIPHENYL 440 U 430 U 435 U 440 U 430 U 370 U 370 U 365 U 360 U 400 U 380 U 370 U 410 U
2-METHYLNAPHTHALENE 440 99 1045 110 17 3740 37U 365 U 36U 33 241 370 410
ACENAPHTHENE 44U 43U 435 U 44U 43U 374U 37U 3.65 U 36U 12 38U 37U 62
ACENAPHTHYLENE 440 12 115 11 430 3740 37U 365 U 36U 4U 38U 370 41U
ACETOPHENONE 440 U 430 U 435 U 440 U 430 U 370 U 370 U 365 U 360 U 400 U 380 U 370 U 410 U
ANTHRACENE 440 43U 435 U 44U 430 3740 37U 365 U 36U 4U 291 370 41U
BENZALDEHYDE 440 UR 430 UR 440 U 440 U 430 UR 370 U 370 U 365 U 360 U 400 UR 380 U 370 U 410 UR
BENZO(A)ANTHRACENE 440 3740 37U 365 U 36U 257 230 \
BENZO(A)PYRENE 44U 374U 37U 3.65 U 36U 37U 480 \
BENZO(B)FLUORANTHENE 440 3740 37U 365 U 36U 37U 400 |
BENZO(G H,)PERYLENE 44U 43 UJ 8.075 147 43U 4.1 37U 3.65 U 36U 6.2 370
BENZO(K)FLUORANTHENE 440 4307 6.075 107 7.4 3740 37U 365 U 36U . 370 350
BIS(2-ETHYLHEXYL)PHTHALATE 440 U 430 U 435 U 440 U 430 U 370 U 370 U 365 U 360 U 54 ) 380 U 370 U 110J
BUTYL BENZYL PHTHALATE 440 U 430 U 435 U 440 U 430 U 370 U 370 U 365 U 360 U 400 U 380 U 370U 410 UJ
CARBAZOLE 880 U 860 U 870 U 880 U 860 U 740 U 750 U 735 U 720 U 800 U 770 U 740 U 830 U
CHRYSENE 440 35 33 31 7.2 347 341 26 18] 140 14 83 360
DIBENZO(A H)ANTHRACENE 44U 43U 435 U 44U 43U 374U 37U 3.65 U 36U 4U 241 37U 41U
DIBENZOFURAN 440 U 55 J 485 423 430 U 370 U 370 U 365 U 360 U 347 380 U 370 U 120J
FLUORANTHENE 19U 80 68.5 57 12 374U 37U 3.65 U 36U 340 33 6.8 830
FLUORENE 440 43U 435 U 44U 430U 3740 37U 3.65 U 36U 4U 2517 370 41U
INDENO(1,2,3-CD)PYRENE 44U 43 UJ 10.075 18J 43U 374U 37U 3.65 U 36U 4 U 12 37U 340 \
NAPHTHALENE 440 44 46.5 49 430U 3740 37U 365U 36U 30 38J 37U 4600 \
PHENANTHRENE 44U 190 190 190 221 187 231 231 36U 310 24 4.2 740
PYRENE 440 70 62.5 55 12 374U 37U 3.65 U 36U 260 26 6.9 700
PESTICIDES/PCBS (UG/KG)
4,4-DDD 089 U 087 U 083 U 0.89 U 087 U 0.75 U 075 U 0735 U 072 U 0.81 U 077 U 0.75 U
4,4-DDE 089 U 087 U 088 U 0.89 U 087 U 075 UJ 0.75 UJ 0735 U 0.72 UJ 081U 077 UJ 0.75 UJ
4,4-DDT 0.89 UJ 0.87 UJ 083 U 0.89 UJ 0.87 UJ 0.75 UJ 0.75 UJ 0.735 U 0.72 UJ 0.81 UJ 0.77 UJ 075 UJ 62 J
ALDRIN 044 U 043U 0435 U 044 U 043 U 037 UJ 037 UJ 0365 U 036 UJ 0.4 U 038 UJ 037 UJ 0.41 UJ
ALPHA-BHC 044 U 043U 0.435 U 044U 043U 037U 037U 0.365 U 036 U 038 U 037U
ALPHA-CHLORDANE 044 U 043 U 0435 U 044 U 043U 037 UJ 037 UJ 0365 U 036 UJ 04U 038 UJ 037 UJ
AROCLOR-1242 226 U 22U 2225 U 225 U 22U 19U 19U 18.7 U 184 U 205 U 196 U 19U
AROCLOR-1260 226 U 22U 2225 U 225U 22U 19 UJ 19 UJ 18.7 U 18.4 UJ 205 U 19.6 U 19 UJ
BETA-BHC 044 U 043 U 0435 U 044 U 043 U 037 UJ 037 UJ 0365 U 0.36 UJ 04U 0.38 UJ 037 UJ 041U
DELTA-BHC 0.44 U 043U 0435 U 044 U 043U 0.37 UJ 0.37 UJ 0.365 U 0.36 UJ 0.38 UJ 0.37 UJ 041U
DIELDRIN 0.89 U 087U 0.88 U 0.89 U 0.87 U 0.75 UJ 0.75 UJ 0.735 U 0.72 UJ 081U 0.77 UJ 0.75 UJ m‘
ENDOSULFAN | 044 U 043 U 0435 U 044 U 043U 037 UJ 037 UJ 0365 U 036 UJ 029 J 038 UJ 037 UJ 0.41 UJ
ENDOSULFAN Il 089 U 087 U 083 U 0.89 U 087 U 0.75 UJ 0.75 UJ 0.735 U 0.72 UJ 081U 0.77 UJ 075 UJ 0.65J
ENDOSULFAN SULFATE 089 U 087 U 083 U 0.89 U 087 U 0.75 UJ 0.75 UJ 0735 U 0.72 UJ 081U 0.77 UJ 0.75 UJ 58 J
ENDRIN 0.89 UJ 0.87 UJ 083 U 0.89 UJ 0.87 UJ 0.75 UJ 0.75 UJ 0735 U 072U 0.81 UJ 0.77 UJ 0.75 UJ 0.83 UJ
ENDRIN ALDEHYDE 0.89 UJ 0.87 UJ 083 U 0.89 UJ 0.87 UJ 0.75 U 075 U 0735 U 0.72 UJ 0.81 UJ 0.77 UJ 0.75 UJ 0.83 UJ
ENDRIN KETONE 0.89 U 0.87 U 083 U 0.89 U 087 U 0.75 UJ 0.75 UJ 0735 U 072 UJ 081U 0.77 UJ 075 UJ 0.83 UJ
GAMMA-BHC (LINDANE) 044 U 043 U 0435 U 044 U 043U 037 U 037U 0365 U 036 U 04U 038 U 037 U 041U
GAMMA-CHLORDANE 044 U 043 U 0435 U 044 U 043 U 037 UJ 037 UJ 0.365 U 0.36 UJ 047 J 038 UJ 037 UJ
HEPTACHLOR EPOXIDE 044 U 043 U 0435 U 044 U 043U 037 UJ 037 UJ 0365 U 036 UJ 038 UJ 037 UJ
METHOXYCHLOR 044 UJ 043 UJ 0435 U 044 UJ 043 UJ 037 UJ 037 UJ 0365 U 036 UJ 0.84 J 038 UJ 037 UJ 0.41 UJ




TABLE 4-8

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 40OF 4
Parameter NTC21-SB-14 NTC21-SB-15 NTC21-SB-16 NTC21-SB-17 NTC21-SB-18 NTC21-SB-19 NTC21-SB-20 NTC21-SB-21 NTC21-SB-22
210 4 (ft bgs) 2to 4 (ft bgs) [ NTC21SB15-50-0204- | NTC21SB15-50-0204- 2to 4 (ft bgs) 5 to 7 (ft bgs) 5to 7 (ft bgs) [ NTC215B18-50-0507- | NTC21SB18-S0-0507- 210 4 (ft bgs) 410 6 (ft bgs) 6 to 8 (ft bgs) 2to 4 (ft bgs)

HERBICIDES (UG/KG)
2,4-D 66.4 UJ 64.8 U 655 U 66.2 U 64.6 U 55.8 U 56 U 55 U 54 U 60.2 U 57.7 U 558 U 62.2 U
DICAMBA 8.28 J 6.48 U 6.55 U 6.62 U 29.2J 5.58 U 56 U 55U 54U 6.02 U 577 U 558 U 6.22 U
DIOXINS/FURANS (NG/KG)
1,2,3,4,6,7,8,9-OCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8,9-OCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HPCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HPCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDD NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PECDF NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD NA NA NA NA NA NA NA NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 16400 24300 22250 20200 18200 3720 4230 3860 3490 14500 8380 3770 5240
ANTIMONY 0.645 UJ 0.671 UJ 1.1705 U 1.67 UJ 0.595 U 0.534 U 0.569 U 0.543 U 0.517 U 0.602 UJ 0.577 U 0.581 U 1.64 UJ
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM 63600 J 119000 J
CHROMIUM 16.7 J X 12.2 J
COBALT 9.89 22 ] 11.4 J 10.6 5.71 7.93 6.785 5.64 11.3 9.18 4.85 3.38
COPPER 110 3 843 J i6 572
IRON 34900 J 65800 J 111000 J 34800 J 29400 J 21100 J 23450 25800 J 33200 J 21200 J 14300 J 31300 J
LEAD 21.4 0 19.9 J 17.8 J 21 19.6 14.6 135 12.4 16.6 J 28.6 8.86 102 J
VAGNESIUM 5800 45800 43300
MANGANESE 1200 J 1230 J 1125 1020 J 863 J 438 887 809.5 732 1190 J 803 568 263 J
MERCURY 0.0835 0.0206 0.0711 J 0.0156 0.0151 U 0.012225 0.0627 J 0.0499 0.251 J
NICKEL 33J 44.4 ] 40.1 39.2J 16.6 18.6 16.7 31.9J 179 J
POTASSIUM 1430 1180 960 1930 864 936 813 1660 600
SELENIUM 0.387 UJ 1.311J 1.495 0.357 UJ 0.801 U 1.71 U 1.2425 U 0.902 UJ 0.982 UJ
SODIUM 801 1310 1220 3370 984 347 348 1210 1300
VANADIUM 28 21.4 19.8 18.2 26.9 115 12.9 13.4 13.9 25 19.5 11.2 15.8
ZINC 130 J 263 J 3335 404 J 186 J 56.8 68 70.75 735 80.4 J 90.1 49.7 119 J

1 = United States Environmental Protection Agency (USEPA) Regions 3, 6, 9
Oakridge National Laboratory (ORNL) Risk-Based Soil Screening Level (SSL).

2 = lllinois Tiered Approach to Corrective Action Objectives (TACO); Soil Component
of Groundwater Ingestion Class 1.

3 = USEPA Regions 3, 6, 9 ORNL Maximum Contaminant Level (MCL) Based SSL.

4 = lllinois Tiered Approach to Corrective Action Objectives (TACO);
Soil Remediation Objectives Residential Ingestion.

5 = lllinois Tiered Approach to Corrective Action Objectives (Non-TACO); Soil
Remediation Objectives Industrial/Commercial Construction Inhalation.

J = Value is estimated.

U = Analyte not detected at the reporting limit left of the letter.

UJ = Numerical detection limit for the undetected result is estimated.
mg/kg = Milligram per kilogram.
ug/kg = Microgram per kilogram.
ng/kg = Nanogram per kilogram.

NA = Not analyzed.
NC = No criteria.

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion.



TABLE 4-9

SURFACE AND SUBSURFACE SOIL SCREENING VALUES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

lllinois USEPA

Parameter TACO Class | Non-TACO Class |

Groundwater Criteria Groundwater Criteria MCL Criteria Tapwater Criteria

Volatile Organics (ug/L)

METHYL TERT-BUTYL ETHER NC

ACETONE 6300 NC
BENZENE NC
CIS-1,2-DICHLOROETHENE 70 NC
70
5

TETRACHLOROETHENE NC

TRICHLOROFLUOROMETHANE 2100

Semivolatile Organics (ug/L)

BENZO(A)ANTHRACENE 0.13 NC NC

NC
ACENAPHTHENE 420 NC NC 2200
ANTHRACENE 2100 NC NC 11000
0.2

BENZO(A)PYRENE NC 0.2

BENZO(B)FLUORANTHENE 0.18 NC NC
BENZO(K)FLUORANTHENE NC NC
BIS(2-ETHYLHEXYL)PHTHALATE NC 6

CHRYSENE NC NC .
FLUORANTHENE NC NC 1500
FLUORENE NC NC 1500
PENTACHLOROPHENOL NC 1

PYRENE NC NC 1100
Pesticides/PCBs (ug/L)

ALPHA-CHLORDANE NC NC

DELTA-BHC NC NC

GAMMA-CHLORDANE NC NC

Herbicides (ug/L)

2,4,5-TP (SILVEX) 50 NC

2,4-DB NC

DALAPON 200 NC

DICHLOROPROP NC

Metals (ug/L)

ALUMINUM

ARSENIC

BARIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

VANADIUM

ZINC

Dissolved Metals (ug/L)

ARSENIC

BARIUM

CADMIUM

CALCIUM

IRON

MAGNESIUM

MANGANESE

NICKEL

POTASSIUM

SODIUM NC
ZINC NC NC 11000

mg/L= Milligram per liter.

ug/L = Microgram per liter.

NC = No criteria.

USEPA = United States Environmental Protection Agency.
TACO = lllinois Tiered Approach to Corrective Action Objectives.



TABLE 4-10

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN GROUNDWATER
SITE 21 - BUILDINGS 1517/1506 AREA
GREAT LAKES NAVAL STATION
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Illinois USEPA
Frequency Minimum | Maximum Sam.ple of Minimum | Maximum A"ef"’?ge Overall Standard Minimum Screening TACO Class | Non-TACO Class | . N
Parameter of Maximum Non- Non- Positive S Value - o MCL Criteria Tapwater Criteria
. Result Result . . . Average | Deviation Groundwater Criteria Groundwater Criteria
Detection Detection Detection | Detection Result
Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances
Volatile Organics (ug/L)
ACETONE 5/6 18 J 4.6  J|NTC21-MW-02-01) 0.84 0.84 3.12E+00 | 2.67E+00 [ 1.49E+00 6300 0 6300 0 NC 0 NC 0 22000 0
BENZENE R N TC21-MW-01-01]  0.11 0.11 9.60E-01 | 2.06E-01 | 3.69E-01 5 0 NC 0 5 0
CIS-1,2-DICHLOROETHENE 1/6 079 J| 0.79 J[NTC21-MW-05-01f 0.13 0.13 7.90E-01 | 1.86E-01 | 2.96E-01 70 0 70 0 NC 0 70 0 370 0
METHYL TERT-BUTYL ETHER 1/6 1.6 1.6 NTC21-MW-01-01 0.1 0.1 1.60E+00 | 3.08E-01 | 6.33E-01 12 0 70 0 NC 0 NC 0 12 0
NTCZl—MW-Ol—Ol 0.15 0.15 [ 850E-01 | 2.04E-01 [ 3.16E-01 FE_- 5 0 NC 0 5 0 F!!_-
TRICHLOROFLUOROMETHANE 1/6 25 25 NTC21-MW-01-01]  0.17 0.17 2.50E+00 | 4.88E-01 | 9.86E-01 1300 0 NC 0 NC 0 NC 0 1300 0
Semivolatile Organics (ug/L)
NTC21-MW-05-01]  0.01 0.1 2.00E-02 | 1.92E-02 | 1.63E-02 420 0 420 0 NC 0 NC 0 2200 0
ACENAPHTHENE 26 0.02 0.02 NTC21-MW-03-01]  0.01 0.1 2.00E-02 | 1.92E-02 | 1.63E-02 420 0 420 0 NC 0 NC 0 2200 0
ANTHRACENE . 0.04 J|NTC21-MW-03-01] 0.01 0.03 3.50E-02 | 1.83E-02 | 1.37E-02 0 2100 0 NC 0 NC 0 11000 0
BENZO(A)ANTHRACENE . (ONSIENA N TC21-MW-03-01 0.01 0.05 4.50E-02 2.33E-02 1.83E-02 2 0.13 0 NC 0 NC 0 2
NTC21-MW-05-01
BENZO(A)PYRENE 0.03J 0.03J NTC21-MW-03-01 0.01 0.03 3.00E-02 | 1.67E-02 | 1.08E-02 2 0.2 0 NC 0 0.2 0 2
NTC21-MW-05-01
BENZO(B)FLUORANTHENE 0.03J 0.03J NTC21-MW-03-01 0.01 0.04 3.00E-02 | 1.75E-02 | 1.08E-02 0.18 0 NC 0 NC 0
NTC21-MW-05-01
BENZO(K)FLUORANTHENE 2/6 003 J| 003 J NTC21-MW-03-01 0.01 0.04 3.00E-02 1.75E-02 1.08E-02 0 0.17 0 NC 0 NC 0 0.29 0
BIS(2-ETHYLHEXYL)PHTHALATE 1/6 1.8 J 1.8 J[NTC21-MW-03-01] 1.2 1.2 1.80E+00 [ 8.00E-01 [ 4.90E-01 4.8 0 6 0 NC 0 6 0 4.8 0
CHRYSENE 2/6 0.04 J| 0.05 J[NTC21-MW-03-01f 0.01 0.06 4.50E-02 | 2.42E-02 | 1.86E-02 1.5 0 1.5 0 NC 0 NC 0 2.9 0
FLUORANTHENE 3/6 0.03 J| 0.06 NTC21-MW-05-01]  0.01 0.13 4.33E-02 | 3.75E-02 | 2.25E-02 280 0 280 0 NC 0 NC 0 1500 0
FLUORENE 2/6 0.02 J| 0.03 J[NTC21-MW-03-01f 0.01 0.04 2.50E-02 | 1.58E-02 | 9.17E-03 280 0 280 0 NC 0 NC 0 1500 0
PENTACHLOROPHENOL 7.8 J 78 JNiAEEEs TR 0.98 | 7.80E+00 | 1.70E+00 | 2.99E+00 NC 0
NTC21-MW-03-01
PYRENE 3/6 0.03 J| 005 J NTC21-MW-05-01 0.01 0.12 4.33E-02 | 3.75E-02 | 1.99E-02 210 0 210 0 NC 0 NC 0 1100 0
Pesticides/PCBs (ug/L)
ALPHA-CHLORDANE 1/6 0.00385 J| 0.00385 J[NTC21-MW-05-01f 0.00317 | 0.00324 | 3.85E-03 | 1.99E-03 | 9.13E-04 0.19 0 NC 0 NC 0 2 0 0.19 0
DELTA-BHC 2/6 0.00801 J NTC21-MW-06-01] 0.00317 | 0.00324 | 1.40E-02 | 5.74E-03 | 7.44E-03 NC 0 NC 0 NC 0
GAMMA-CHLORDANE 1/6 0.00311 J| 0.00311 J[NTC21-MW-05-01f 0.00317 | 0.00324 | 3.11E-03 | 1.86E-03 | 6.11E-04 0.19 0 NC 0 NC 0 2 0 0.19 0
Herbicides (ug/L)
2,4,5-TP (SILVEX) 1/6 0.03 J| 0.03 J[NTC21-MW-01-01f 0.02 0.02 3.00E-02 | 1.33E-02 | 8.16E-03 50 0 50 0 NC 0 50 0 290 0
2,4-DB 1/6 0.62 J| 0.62 J[NTC21-MW-01-01] 0.24 0.24 6.20E-01 | 2.03E-01 | 2.04E-01 290 0 NC 0 NC 0 NC 0 290 0
DALAPON 1/6 0.75 J| 0.75 J[NTC21-MW-01-01f 0.61 0.61 7.50E-01 | 3.79E-01 | 1.82E-01 200 0 200 0 NC 0 200 0 1100 0
DICHLOROPROP 3/6 0.34 J| 0.78 J[NTC21-MW-05-01] 0.24 0.24 5.40E-01 | 3.30E-01 | 2.70E-01 NC 0 NC 0 NC 0 NC 0 NC 0
Metals (ug/L)
ALUMINUM 5/6 122 668 J|NTC21-MW-02-01 25 25 2.98E+02 | 2.50E+02 [ 2.29E+02 3500 0 NC 0 3500 0 NC 0 37000 0
ARSENIC IR N TC21-MW-02-01]  0.75 0.75 2.80E+00 | 2.40E+00 | 2.49E+00 50 0 NC 0 10 0
BARIUM 6/6 32.3 422 NTC21-MW-05-01 1.27E+02 | 1.27E+02 | 1.51E+02 2000 0 2000 0 NC 0 2000 0 7300 0
CADMIUM 6/6 0.69 3.45 NTC21-MW-05-01 1.34E+00 | 1.34E+00 | 1.06E+00 5 0 5 0 NC 0 5 0 18 0
CALCIUM 6/6 96600 671000 |NTC21-MW-02-01 3.18E+05 | 3.18E+05 [ 2.37E+05 NC 0 NC 0 NC 0 NC 0 NC 0
CHROMIUM 1/6 4.13 4.13 NTC21-MW-01-01 0.5 2.5 4.13E+00 | 1.08E+00 | 1.54E+00 100 0 100 0 NC 0 100 0 NC 0
3/6 3.55 NTC21-MW-02-01 1.25 1.25 7.83E+00 | 4.23E+00 | 5.70E+00 1 0 0 NC 0 1
1/6 4.25 NTC21-MW-01-01]  1.25 1.25 4.25E+00 | 1.23E+00 | 1.48E+00 |0 | 0 0 1300 0 |0 |
6/6 22.3 NTC21-MW-02-01 6.27E+03 | 6.27E+03 | 1.36E+04 1 1 1 NC 0 1
LEAD 1/6 0.83 0.83 NTC21-MW-06-01 0.75 9.38 8.30E-01 | 1.61E+00 | 1.59E+00 7.5 0 7.5 0 NC 0 15 0 NC 0
MAGNESIUM 6/6 608 125000 NTC21-MW-05-01 5.79E+04 | 5.79E+04 | 4.66E+04 NC 0 NC 0 NC 0 NC 0 NC 0
6/6 089  |STEEEINTC2IMW-0501 - -~ | 180E+03 | 180E+03 [ 217E+03 NC 0 NC 0
NICKEL 5/6 0.75 11.3 NTC21-MW-02-01 0.75 0.75 3.26E+00 | 2.78E+00 | 4.21E+00 100 0 100 0 NC 0 NC 0 730 0
POTASSIUM 6/6 2980 40200 J|NTC21-MW-01-01 1.37E+04 | 1.37E+04 | 1.37E+04 NC 0 NC 0 NC 0 NC 0 NC 0
SELENIUM 1/6 1.63 1.63 NTC21-MW-01-01 0.75 7.5 1.63E+00 | 2.08E+00 | 1.45E+00 50 0 50 0 NC 0 50 0 180 0
SILVER 2/6 047 J 1.3 NTC21-MW-05-01 0.25 0.25 8.85E-01 3.78E-01 | 4.72E-01 50 0 50 0 NC 0 NC 0 180 0
SODIUM 6/6 55700 1040000 [NTC21-MW-05-01 5.94E+05 | 5.94E+05 | 3.48E+05 NC 0 NC 0 NC 0 NC 0 NC 0
VANADIUM 1/6 4.36 4.36 NTC21-MW-01-01 1.25 1.25 4.36E+00 | 1.25E+00 [ 1.52E+00 49 0 49 0 NC 0 NC 0 180 0
ZINC 2/6 1.5 2.83 NTC21-MW-06-01 1.25 31.2 2.17E+00 | 4.99E+00 | 5.54E+00 5000 0 5000 0 NC 0 NC 0 11000 0




TABLE 4-10

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN GROUNDWATER

SITE 21 - BUILDINGS 1517/1506 AREA

GREAT LAKES NAVAL STATION
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
o Frequency | \inimum | Maximum |~ S2mPleof | Minimum | Maximum | Average | o o\ | standard | Minimum Criteria Value TACOClass | Non-TACO Class | USEPA MCL Criteria | USEPA Tapwater Criteria
arameter of Maximum Non- Non- Positive - Groundwater Criteria Groundwater Criteria
Detection Result Result Detection Detection | Detection Result Average | Deviation
Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances | Criteria | Exceedances
Dissolved Metals (ug/L)
ARSENIC 1.16 RN TC21-Mw-04-01] 1.16E+00 | 1.16E+00 50 0 NC 0 10 0
BARIUM 1/1 32.4 32.4 NTC21-MW-04-01] 3.24E+01 | 3.24E+01 2000 0 2000 0 NC 0 2000 0 7300 0
CADMIUM 1/1 0.68 0.68 NTC21-MW-04-01] 6.80E-01 | 6.80E-01 5 0 5 0 NC 0 5 0 18 0
CALCIUM 1/1 122000 122000 |NTC21-MW-04-01 1.22E+05 | 1.22E+05 NC 0 NC 0 NC 0 NC 0 NC 0
IRON 1/1 478 478 NTC21-MW-04-01] 4.78E+02 | 4.78E+02 5000 0 5000 0 5000 0 NC 0 26000 0
MAGNESIUM 1/1 54200 54200 NTC21-MW-04-01] 5.42E+04 | 5.42E+04 NC 0 NC 0 NC 0 NC 0 NC 0
MANGANESE 161 161 NTC21-MW-04-01] - 1.61E+02 | 1.61E+02 NC 0 NC 0 880 0
NICKEL 1/1 1.7 1.7 NTC21-MW-04-01] 1.70E+00 | 1.70E+00 100 0 100 0 NC 0 NC 0 730 0
POTASSIUM 1/1 3360 3360 NTC21-MW-04-01] 3.36E+03 | 3.36E+03 NC 0 NC 0 NC 0 NC 0 NC 0
SODIUM 1/1 57100 57100 NTC21-MW-04-01 5.71E+04 | 5.71E+04 NC 0 NC 0 NC 0 NC 0 NC 0
ZINC 1/1 1.32 1.32 NTC21-MW-04-01] 1.32E+00 | 1.32E+00 5000 0 5000 0 NC 0 NC 0 11000 0

J = Estimated value.
ug/L = Microgram per liter.
NC = No criteria.

USEPA = United States Environmental Protection Agency.
TACO = Tiered Approach to Corrective Action Objectives.

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening values.



TABLE 4-11

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Minimum Screening Value
Parameter NTC21MWO01 NTC21MWO02 NTC21MWO03 NTC21MWO04 NTC21MWO05 | NTC21MWO06
Value Source
VOLATILES (UG/L)
ACETONE 6300 TACO 3 3.6J 46 0.84 UJ 221 3.4 1.81J
BENZENE 0.41 USEPA ! 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U
CIS-1,2-DICHLOROETHENE 70 USEPA 2 0.13 U 0.13 U 0.13 U 0.13 U 0.79J 0.13 U
METHYL TERT-BUTYL ETHER 12 USEPA ! 1.6 01U 01U 01U 01U 01U
TETRACHLOROETHENE 0.11 USEPA ! 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
TRICHLOROFLUOROMETHANE] 1300 USEPA ! 25 0.17 U 0.17 U 0.17 U 0.17 U 0.17 U
SEMIVOLATILES (UG/L)
ACENAPHTHENE 420 TACO 3 0.1U 0.01 U 0.02 J 0.02 U 0.02 J 0.02 U
ACENAPHTHYLENE 210 Non-TACO * 0.02 U 0.01 U 0.01 U 0.02 U 0.01 U 0.02 U
ANTHRACENE 2100 TACO 3 0.02 U 0.01 U 0.04 J 0.02 U 0.03J 0.03 U
BENZO(A)ANTHRACENE 0.029 USEPA ! 0.02 U 0.01 U 0.05J 0.02 U 0.05 U
BENZO(A)PYRENE 0.0029 USEPA ! 0.02 U 0.01 U 0.03 J 0.02 U 0.03 U
BENZO(B)FLUORANTHENE 0.029 USEPA ! 0.02 U 0.01 U 0.03J 0.02 U 0.04 U
BENZO(K)FLUORANTHENE 0.17 TACO 3 0.02 U 0.01 U 0.03J 0.02 U 0.03J 0.04 U
BIS(2-ETHYLHEXYL)PHTHALAT 4.8 USEPA ! 12U 12U 1.81J 12U 12U 12U
CHRYSENE 15 TACO 3 0.02 U 0.01 U 0.05J 0.02 U 0.04 J 0.06 U
FLUORANTHENE 280 TACO 3 0.13 U 0.01 U 0.04 J 0.03J 0.06 0.05 U
FLUORENE 280 TACO 3 0.04 U 0.01 U 0.03J 0.02 U 0.02J 0.02 U
PENTACHLOROPHENOL 0.56 USEPA ! 092 U 0.96 U 0.98 U 092 U 0.98 U
PYRENE 210 TACO 3 0.12 U 0.01 U 0.05J 0.03J 0.05 0.06 U
PESTICIDES/PCBS (UGI/L)
ALPHA-CHLORDANE 0.19 USEPA ! 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0039 J 0.003 U
DELTA-BHC 0.011 USEPA ! 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.008 J
GAMMA-CHLORDANE 0.19 USEPA ! 0.0032 U 0.0032 U 0.0032 U 0.0032 U 0.0031 J 0.003 U
HERBICIDES (UG/L)
2,4,5-TP (SILVEX) 50 USEPA 2 0.03J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
2,4-DB 290 USEPA ! 0.62 J 0.24 U 0.24 U 0.24 U 0.24 U 0.24 U
DALAPON 200 USEPA 2 0.75 J 061U 061U 061U 061U 0.61 U
DICHLOROPROP NC N/A 0.24 U 0.5 0.34 J 0.24 U 0.78 J 0.24 U
METALS (UG/L)
ALUMINUM 3500 Non-TACO* 252 668 J 303 122 145 25U
ARSENIC 0.045 USEPA ! 1.88J 7.26 J 0.88 J 1.6 2.39 0.75 U
BARIUM 2000 USEPA 2 123 34.5 33.1 32.3 422 118
CADMIUM 5 USEPA 2 0.79 0.86 1.34 0.69 3.45 0.92
CALCIUM NC N/A 96600 671000 504000 121000 374000 1E+05
CHROMIUM 100 USEPA 2 4.13 0.75 U 05U 05U 25U 05U
COBALT 11 USEPA ! 1.25 U 3.55 1.25 U 4.65 1.25 U
COPPER 650 TACO 3 425 125U 125U 125U 125U
IRON 5000 TACO 3 22.3 2610 752 173 38.3




TABLE 4-11

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
Minimum Screening Value
Parameter NTC21MWO01 NTC21MWO02 NTC21MWO03 NTC21MWO04 NTC21MWO05 [ NTC21MWO06
Value Source

LEAD 7.5 TACO 3 1.88 U 9.38 UJ 3.75 U 0.75 U 1.88 U 0.83
MAGNESIUM NC N/A 608 97600 20500 54000 125000 49400
MANGANESE 150 TACO 3 0.89 3040 2150 168 5400 61.3
NICKEL 100 TACO 3 0.75 11.3 0.89 1.52 1.84 0.75 U
POTASSIUM NC N/A 40200 J 13100 J 11100 J 3440 11600 2980
SELENIUM 50 USEPA 2 1.63 6.25 U 75U 1U 6.25 U 0.75 U
SILVER 50 TACO 3 0.25 U 0.47 J 0.25 U 0.25 U 1.3 0.25 U
SODIUM NC N/A 698000 772000 667000 55700 1E+06 3E+05
VANADIUM 49 TACO 3 4.36 1.25 U 1.25 U 1.25 U 1.25 U 1.25 U
ZINC 5000 TACO 3 125U 31.2 U 125U 15 6.25 U 2.83
DISSOLVED METALS (UG/L)

ARSENIC 0.045 USEPA ! NA NA NA 1.16 NA NA
BARIUM 2000 USEPA 2 NA NA NA 324 NA NA
CADMIUM 5 USEPA 2 NA NA NA 0.68 NA NA
CALCIUM NC N/A NA NA NA 122000 NA NA
IRON 5000 TACO 3 NA NA NA 478 NA NA
MAGNESIUM NC N/A NA NA NA 54200 NA NA
MANGANESE 150 TACO 3 NA NA NA 161 NA NA
NICKEL 100 TACO @ NA NA NA 1.7 NA NA
POTASSIUM NC N/A NA NA NA 3360 NA NA
SODIUM NC N/A NA NA NA 57100 NA NA
ZINC 5000 TACO 3 NA NA NA 1.32 NA NA

1 = United States Envinronmental Protection Agency (USEPA) Regions 3, 6, 9 Oakridge National Laboratory (ORNL) Screening Level for Tap Water.
2 = USEPA Maximum Contaminant Level (MCL) Groundwater/Surface Water
3 = lllinois Tiered Approach to Corrective Action Objectives (TACO); Groundwater Remediation Objective Ingestion Class 1.

4 = lllinois Tiered Approach to Corrective Action Objectives (Non-TACO); Groundwater Remediation Objective Ingestion Class 1.

J = Value is estimated.

U = Analyte not detected at the reporting limit left of the letter.
UJ = Numerical detection limit for the undetected result is estimated.

mg/L= Milligram per liter.
ug/L = Microgram per liter.
NA = Not analyzed.

NC = No criteria.

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening value.
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NTC21-SB-01
BENZENE

NOTES:
1. Results are expressed in micrograms per kilogram (ug/kg)
2. J = Estimated value
3. [0-1] = Depth interval ft-bgs that sample was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following:
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values; and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values.
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NTC21-SB-02 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
DIBENZO (A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NTC21-SB-01 [1 - 2]
BENZO (A)ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
CARBAZOLE

CHRYSENE

DIBENZO (A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NTC21-SB-16 [0

[
coo

[SFNECRURREN
oo

11

BENZO (A)ANTHRACENE
BENZO (B) FLUORANTHENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NTC21-SB-18 [0 - 1]
BENZO (A)ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE

DIBENZO (A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

NTC21-SB-17 [0 - 1]
BENZO (A) ANTHRACENE

NTC21-SB-03 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
CHRYSENE

DIBENZO (A,H) ANTHRACENE
NAPHTHALENE

NTC21-8SB-14 [0 - 1]
2-METHYLNAPHTHALENE
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
NAPHTHALENE

NTC21-SB-15 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
NAPHTHALENE

NTC21-8B-19 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NTC21-SB-20 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NTC21-SB-21 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE

BENZO (K) FLUORANTHENE
BIS(2-ETHYLHEXYL) PHTHALATE

NTC21-SB-04 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
NAPHTHALENE

NTC21-SB-11 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NTC21-8SB-13 [0 - 1]
2-METHYLNAPHTHALENE
BAP EQUIVALENT-FULLND
NAPHTHALENE

NTC21-SB-12 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE

DIBENZO (A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

NTC21-SB-07 [0 - 1]
2-METHYLNAPHTHALENE
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
CARBAZOLE

CHRYSENE

INDENO (1,2 CD)PYRENE
NAPHTHALENE

NTC21-SB-05 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NTC21-SB-06 [0 - 1]
BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
NAPHTHALENE

[o - 11

BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
DIBENZO (A,H)ANTHRACENE

NTC21-SB-09 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
DIBENZO (A,H) ANTHRACENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

INDENO(1,2,3-CD)PYRENE

NTC21-SB-08 [0 - 1]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE

BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
DIBENZO (A,H)ANTHRACENE

CARBAZOLE

CHRYSENE

DIBENZO (A,H) ANTHRACENE

INDENO(1,2,3-CD)PYRENE NTC21-8B-22 [0 - 1]

PHTHALENE BENZO (A) ANTHRACENE

BENZO (A) PYRENE
BENZO (B) FLUORANTHENE
BENZO (K) FLUORANTHENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

BENZO (A)PYRENE

BENZO (B) FLUORANTHENE
DIBENZO (A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

INDENO(1,2,3-CD)PYRENE
NAPHTHALENE

NOTES:
1. Results are expressed in micrograms per kilogram (ug/kg
2. J = Estimated value MOORE

DRAWN BY CONTRACT NUMBER
SVOC CONCENTRATIONS EXCEEDING MINIMUM CTO C064
REGULATORY SCREENING VALUES IN SURFACE SOIL APPROVED BY
SITE 21 - BUILDING 1517/1506 AREA 5. CUVMINGS
APPROVED BY
NAVAL STATION GREAT LAKES
and Class 1 Soil to Groundwater screening values; and/or,

USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values. SCALE GREAT LAKES, ILLINOIS FIGURE NO.
AS NOTED FIGURE 4-7

3. [0-1] = Depth interval ft-bgs that sample was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,

CHECKED BY
N. ROCHNA
COST/SCHED AREA
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NTC21-SB-03 [0 - 1]
ALPHA-BHC
AROCLOR-1260
BETA-BHC
DIELDRIN
GAMMA-BHC (LINDANE)
HEPTACHLOR EPOXIDE
NTC21-8SB-02 [0 - 1]
ALPHA-BHC
AROCLOR-1260

DIELDRIN NTC21-8B-04 [0 - 1]

AROCLOR-1260

DIELDRIN

GAMMA-CHLORDANE NTC21-SB-07 [0 - 1]
BETA-BHC
DIELDRIN
GAMMA-BHC (LINDANE)
HEPTACHLOR EPOXIDE

NTC21-SB-01 [1
BETA-BHC

DELTA-BHC
HEPTACHLOR EPOXIDE

NTC21-SB-05 [0 - 1]
4,4'-DDD

4,4'-DDE

4,4'-DDT

ALPHA-BHC
AROCLOR-1260
DIELDRIN
HEPTACHLOR EPOXIDE

NTC21-SB-13 [0 - 1]
2,4-D

AROCLOR-1260
DIELDRIN

GAMMA-BHC (LINDANE)
HEPTACHLOR EPOXIDE

NTC21-SB-12 [0 - 1]

DELTA-BHC
NTC21-SB-16 [0 . - HEPTACHLOR EPOXIDE
ALPHA-BHC . A - 1.1 -

ALPHA-BHC
AROCLOR-1260
DELTA-BHC

DIELDRIN
HEPTACHLOR EPOXIDE

NTC21-SB-19 [0 - 1]
AROCLOR-1260 NTC21-8B-11 [0 - 1]
DIELDRIN . 4,4'-DDD 2 NTC21-SB-10
HEPTACHLOR EPOXIDE . 4,4'-DDE 5 4,4 -DDD
H < AROCLOR-1260 4. 4" -DDE

DIELDRIN . 4,4'-DDT
GAMMA-BHC (LINDANE) . AROCLOR-1260
DELTA-BHC
| DIELDRIN
NTC21-SB-20 [0 1] 1 ENDRIN
DIELDRIN . - GAMMA-CHLORDANE
GAMMA-BHC (LINDANE) . . HEPTACHLOR EPOXIDE
HEPTACHLOR EPOXIDE

NTC21-SB-09
4, DDD
4,4'-DDE
AROCLOR-1260
DIELDRIN

NTC21-SB-08 [0 -
4,4'-DDE
4,4'-DDT
ALPHA-BHC
AROCLOR-1260
DIELDRIN

NTC21-8B-21 [0
HEPTACHLOR EPOXIDE

4,4'-DDD
4,4'-DDE
NTC21-8B-17 [0 4,4'-DDT NTC21-SB-22 [0 - 1]
DELTA-BHC AROCLOR-1260 4,4'-DDD
DIELDRIN 4,4'-DDE
GAMMA-BHC (LINDANE) 4,4'-DDT
ALPHA-BHC
ALPHA-CHLORDANE
AROCLOR-1260
DELTA-BHC
DIELDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR EPOXIDE

NOTES:
R . CONTRACT NUMBER
1. Resuits are expressed in micrograms per kilogram (ug/kg) DRAWN BY DATE PESTICIDE/HERBICIDE CONCENTRATIONS EXCEEDING
2.J = Estimated value K. MOORE 02/11/10 CTO Co64
3. [0-1] = Depth interval ft-bgs that sample was collected from CHECKED BY ATE MINIMUM REGULATORY SCREENING VALUES APPROVED BY
4. Values shoyvn exceed Mir)imum Screeni_ng Criteria._The Minimum Screening Criteria was derived from the following: ROCHNA 01/27/11 IN SURFACE SOIL B MMINGS
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values COST/SCHED AREA SITE 21 - BUILDING 1517/1506 AREA APPROVED BY

Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion, NAVAL STATION GREAT LAKES

and Class 1 Soil to Groundwater screening values; and/or, FIGURE EV
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values. GREAT LAKES, ILLINOIS FIGURE 4-8
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NOTES:
1. Results are expressed in nanograms per kilogram (ng/kg)
2. J = Estimated value
3. [0-1] = Depth interval ft-bgs that sample was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following:
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values; and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values.

DRAWN BY
MOORE
CHECKED BY
N. ROCHNA
COST/SCHED AREA

[o - 11
,8,9-0CDD
,8-HPCDD
,8-HPCDF
-HXCDF
-HXCDD
-HXCDF
-HXCDD
,9-HXCDF
-PECDD
,8-HXCDF
,8-PECDF
-TCDD
-TCDF

N

1,
1,
1,
1,
1,
1,
1,
1,
1,
2,

DIOXIN/FURAN CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES
IN SURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONTRACT NUMBER
CTO C064
APPROVED BY DATE
B. CUMMINGS o

APPROVED BY DATE
FIGURE REV
FIGURE 4-9 0
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NTC21-SB-02
ARSENIC
BARIUM
CADMIUM
COBALT 1 NTC21-SB-03 [0
IRON - ANTIMONY
LEAD - ARSENIC .
MANGANESE CADMIUM X NTC21-SB-04
MERCURY . COBALT X ARSENIC 1 IRON
NICKEL . COPPER X COBALT 2.31

IRON IRON 26000 MANGANESE

LEAD 43 g MERCURY

LERD MANGANESE 17 J NICKEL
e hNusSE MERCURY 0.0517
MERCURY

NICKEL

NTC21-SB-07

ARSENIC

CADMIUM

[o COBALT
3.4 IRON

NTC21-SB-

ARSENIC

CADMIUM

COBALT

COPPER

IRON

LEAD

MANGANESE NTC21-SB-14

MERCURY . ARSENIC

NICKEL . BARIUM
BERYLLIUM
CADMIUM
COBALT
COPPER
IRON
LEAD
MANGANESE

NTC21-SB-05
ARSENIC
NTC21-SB-13 [0 - CADMIUM
ANTIMONY . COBALT
ARSENIC . IRON
CADMIUM . LEAD
COBALT . MANGANESE
COPPER MERCURY
- MERCURY IRON NICKEL
NTC21-SB-15 NICKEL LEAD
ARSENIC . MANGANESE
BARIUM MERCURY
BERYLLIUM . . NICKEL
CADMIUM . ZINC
COPPER
IRON
LEAD
MANGANESE

MERCURY
NTC21-SB-16 NICKEL

ARSENIC NTC21-SB-12
COBALT

ARSENIC .
IRON . 3 CADMIUM . NTC21-SB-06 [0 -
LEAD -2 COBALT . ARSENIC 7.93
MANGANESE : -
MERCURY X L IRON BARIUM 43.1
NICKEL . ] . LEAD - COBALT 8.67
MANGANESE IRON 18500
MERCURY . LEAD 25.9
- NICKEL . MANGANESE 318 J
NTC21-SB-19 ' MERCURY 0.0332
ARSENIC . NTC21-SB-22 . -t NICKEL 13.7
CADMIUM ARSENIC .
COBALT CADMIUM
ITRON COBALT . NTC21-SB-10
LEAD . COPPER i ANTIMONY
MANGANESE IRON ARSENIC
MERCURY . LEAD ] cabmruw
NICKEL MANGANESE | 1 COBALT
MERCURY . COPPER
NTC21-SB- NICKEL . IRON
ARSENIC LEAD
BARIUM . - MANGANESE
CADMIUM - g MERCURY - NTC21-SB-08

COBALT . NICKEL . ANTIMONY
21-8B-2 21-SB-
IRON NTC21-SB-20 NTC21-SB-11 ZINC ARSENIC

LEAD .2 ARSENIC . ARSENIC
MANGANESE CADMIUM . AReENS gggxii”
MERCURY ] [ COBALT . } CADMIUM COPPER
NICKEL | | IRON COBALT . TRoN
{ LEAD . ] COPPER ,
NTC21-SB-21 LEAD
MANCANESE ANTIMONY NTC21-SB-09 IRON LEAD o en
MERCURY _ ARSENIC ANTIMONY | LEAD MANGANE
. ARSENIC . MANGANESE MERCUR
gggXi¥M X BARIUM K MERCURY 0
; CADMIUM . NICKEL

COPPER
TRon CHROMIUM
NTC21-SB-17 LEAD COBALT
ARSENIC . MANGANESE COPPER
CADMIUM . MERCURY . IRON
COBALT . NICKEL LEAD
Tron i Zine MANGANESE
Lran : " MERCURY
MANGANESE 1 ] NICKEL
MERCURY .
NICKEL

NON AR UGN RN

NOTES

1. Results are expressed in milligrams per kilogram (mg/kg)
2. J = Estimated value K. MOORE 02/11/10 METAL CONCENTRATIONS EXCEEDING MINIMUM CTO C064

3. [0-1] = Depth interval ft-bgs that sample was collected from CHECKED BY DATE EGULATORY SCREENING VALUES IN SURFACE SOIL APPROVED BY

DRAWN BY DATE CONTRACT NUMBER

4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the followin
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion, N. ROCHNA 01/27/11 SITE 21 - BUILDING 1517/1506 AREA B. CUMMINGS
and Class 1 Soil to Groundwater screening values COST/SCHED AREA APPROVED BY
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion, NAVAL STATION GREAT LAKES
and Class 1 Soil to Groundwater screening values; and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values. GREAT LAKES, ILLINOIS

FIGURE NO.
FIGURE 4-10
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NTC21-SB-02 [4 - 6]
TETRACHLOROETHENE

NTC21-SB-20
BENZENE

21-8B-18 [5
BENZENE
BENZENE

NTC21-SB-17
BENZENE
ETHYLBENZENE

NOTES:
1. Results are expressed in micrograms per kilogram (ug/kg)
2. J = Estimated value
3. [0-1] = Depth interval ft-bgs that sample was collected from
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following:
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values; and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values.

NTC21-SB-19 [2 - 4]
TETRACHLOROETHENE 18

NTC21-SB-21
BENZENE

DRAWN BY
MOORE
CHECKED BY
N. ROCHNA 01/27/11
COST/SCHED AREA

S E

NTC21-SB-13
BENZENE

NTC21-SB-04
BENZENE

NTC21-SB-07 [2
BENZENE

NTC21-SB-05 [2
BENZENE

[2

NTC21-SB-10
BENZENE

NTC21-8B-08 [2
BENZENE

CONTRACT NUMBER
CTO Co64
APPROVED BY DATE
B. CUMMINGS

APPROVED BY DATE
FIGURE REV
FIGURE 4-11 0

VOC CONCENTRATIONS EXCEEDING MINIMUM
REGULATORY SCREENING VALUES IN SUBSURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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NTC21-SB-02 [2 - 4]

2-METHYLNAPHTHALENE

BENZO (A) ANTHRACENE

BENZO (A) PYRENE

BENZO (B) FLUORANTHENE

DIBENZO (A,H) ANTHRACENE NTC21-SB-04 [4 - 6]

INDENO(1,2,3-CD)PYRENE . - - BENZO (A) ANTHRACENE NTC21-SB-07 [2 - 4]
NAPHTHALENE BENZO (B) FLUORANTHENE 2 BENZO (A) ANTHRACENE
NTC21-SB-02 [4 - 6] NTC21-SB-03 [2 - 4] NAPHTHALENE 1 BENZO (A) PYRENE

BENZO (A) ANTHRACENE 2-METHYLNAPHTHALENE BENZO (B) FLUORANTHENE
BENZO (A) PYRENE BENZO (A) ANTHRACENE BENZO (K) FLUORANTHENE
BENZO (B) FLUORANTHENE BENZO (A) PYRENE CARBAZOLE

BENZO (K) FLUORANTHENE BENZO (B) FLUORANTHENE CHRYSENE

CHRYSENE

BENZO (K) FLUORANTHENE INDENO(1,2,3-CD)PYRENE
DIBENZO (A,H)ANTHRACENE CHRYSENE NAPHTHALENE
INDENO(1,2,3-CD)PYRENE DIBENZO (A,H) ANTHRACENE
NAPHTHALENE INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

NTC21-SB-05 [2 - 4]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO (B) FLUORANTHENE
- DIBENZO (A,H) ANTHRACENE
NTC21-SB-15 [2 - 4] INDENO(1,2,3-CD)PYRENE
BENZO (A) ANTHRACENE NAPHTHALENE
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO(B) FLUORANTHENE
NAPHTHALENE
NAPHTHALENE

NTC21-SB-13 [2 - 4]
BAP EQUIVALENT-FULLND
BENZO (A)ANTHRACENE

[NESIRECECIS
ER NI ENENIN

NTC21-SB-14 [2 - 4]
NTC21-SB-16 [2 4] BAP EQUIVALENT-FULLND
BENZO (A) ANTHRACENE
NTC21-SB-06 [2 - 4]
2 BENZO (A) ANTHRACENE
BENZO (A) PYRENE
NTC21-8B-12 [2 - 4]
BENZO (A) ANTHRACENE BENZO(%)FLUORANTHENE
BENZO (A) PYRENE = BENZO (K) FLUORANTHENE
BENZO (B) FLUORANTHENE ;ggig:;ié;éziCD)PYRENE
BENZO (K) FLUORANTHENE z =
NTC21-SB-1 [2 - 4] DIBENZO(A,H) ANTHRACENE
BENZO (A) ANTHRACENE INDENO(1,2,3-CD)PYRENE
BENZO (B) FLUORANTHENE NAPHTHALE
NAPHTHALENE i

NTC21-SB-10 [4 - 6]
BENZO (A) ANTHRACENE
1 BENZO (A) PYRENE
NTC21-SB-21 [6 - 8]
BENZO (B) FLUORANTHENE
BAP EQUIVALENT-FULLND 8 N 1 NAPHTHALENE

NTC21-8SB-20 [4
BENZO (A) PYRENE
NAPHTHALENE

NTC21-SB-08 [2 - 4]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
- BENZO (B) FLUORANTHENE
NTC21-SB-17 [5 NTC21-SB-22 [2 - 4] | BENZO (K) FLUORANTHENE
BENZO (A) ANTHRACENE o § DIBENZO(A,H)ANTHRACENE
BENZO (A) PYRENE INDENO(1,2,3-CD)PYRENE
BENZO (B) FLUORANTHENE NAPHTHALENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
NTC21-SB-09 [2 - 4] NTC21-8B-11 [2 - 4]
BENZO (A) ANTHRACENE BENZO (A) ANTHRACENE
BENZO (A) PYRENE BENZO (A) PYRENE
BENZO (B) FLUORANTHENE BENZO (B) FLUORANTHENE
DIBENZO (A,H) ANTHRACENE DIBENZO (A,H) ANTHRACENE
INDENO(1,2,3-CD)PYRENE INDENO (1,2,3-CD)PYRENE
NAPHTHALENE NAPHTHALENE

NOTES:
1. Results are expressed in micrograms per kilogram (ug/kg) DRAWN BY ATE SVOC CONCENTRATIONS EXCEEDING CONTRACT NUMBER
2. J = Estimated value K. MOORE 02/09/10 CTO Co064
3. [0-1] = Depth interval ft-bgs that sample was collected from CHECKED BY MINIMUM REGULATORY SCREENING VALUES APPROVED BY
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following:
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion, N. ROCHNA IN SUBSURFACE SOIL B. CUMMINGS
and Class 1 Soil to Groundwater screening values COST/SCHED AREA SITE 21 - BUILDING 1517/1506 AREA APPROVED BY
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,

and Class 1 Soil to Groundwater screening values; and/or, NAVAL STATION GREAT LAKES
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values.

FEURE NO.
GREAT LAKES, ILLINOIS FIGURE 4-12
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! NTc21-8B-02 [2
ALPHA-BHC

| 2rocLOR-1260

 DIELDRIN

NTC21-SB-03 [2 - 4]
ALPHA-BHC
AROCLOR-1260
DIELDRIN
HEPTACHLOR EPOXIDE

HEPTACHLOR EPOXIDE
NTC21-SB-02 [4 - 6]
ALDRIN

AROCLOR-1242
AROCLOR-1260
DELTA-BHC

DIELDRIN

GAMMA-BHC (LINDANE)

NTC21-SB-05 [2 - 4]
AROCLOR-1260
DIELDRIN

HEPTACHLOR EPOXIDE

NTC21-8B-12 [2
DELTA-BHC . NTC21-SB-06 [2 - 4]
4,4'-DDD
4,4 -DDE
4,4'-DDT
ALPHA-BHC
AROCLOR-1260
BETA-BHC
. DELTA-BHC
NTC21-8B-19 [2 - 4] " DIELDRIN
ALPHA-BHC . . | - GAMMA-BHC (LINDANE)
DELTA-BHC . NTC21-8B-11 [2 - 4] - HEPTACHLOR EPOXIDE
HEPTACHLOR EPOXIDE . 4,4'-DDD
ALPHA-CHLORDANE
AROCLOR-1260
DIELDRIN
GAMMA-CHLORDANE

NTC21-SB-10 [4
ALPHA-BHC
BETA-BHC
DELTA-BHC
NTC21-SB-22 - - GAMMA-BHC (LINDANE
4,4'-DDD
4,4'-DDE
ALPHA-BHC
ALPHA-CHLORDANE
AROCLOR-1260
DIELDRIN . NTC21-SB-08 [2
GAMMA-CHLORDANE AROCLOR-1260
HEPTACHLOR EPOXIDE . 1 - DIELDRIN
HEPTACHLOR EPOXIDE

NOTES:

1. Results are expressed in micrograms per kilogram (ug/kg) DRAWN BY PESTICIDE/PCB CONCENTRATIONS EXCEEDING
2.J = Estimated value MOORE CTO Co64

3. [0-1] = Depth interval ft-bgs that sample was collected from CHECKED BY MINIMUM REGULATORY SCREENING VALUES APPROVED BY DATE
4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following:

B. CUMMINGS
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion, ROCHN IN SUBSURFACE SOIL —

and Class 1 Soil to Groundwater screening values SITE 21 - BUILDING 1517/1506 AREA

Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values; and/or, NAVAL STATION GREAT LAKES

USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values. GREAT LAKES. ILLINOIS FIGURE FIGURE 4-13
’ B 0
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N

1,
1,
1,
1,
2,

NOTES:

1. Results are expressed in nanograms per kilogram (ng/kg)
2. J = Estimated value

3. [0-1] = Depth interval ft-bgs that sample was collected from

4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following:

TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values

Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values; and/or,

USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values.

DRAWN BY
MOORE
CHECKED BY
N. ROCHNA 01/27/11
COST/SCHED AREA

S E

DIOXINS/FURAN CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES
IN SUBSURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONTRACT NUMBER
CTO Co064
APPROVED BY DATE
B. CUMMINGS -

APPROVED BY DATE
FIGURE REV
FIGURE 4- 0
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NTC21-SB-02
ARSENIC
CHROMIUM
COBALT

IRON

LEAD
MANGANESE
MERCURY
ZINC
NTC21-SB-02
ARSENIC
CHROMIUM
COBALT

IRON
MANGANESE

NTC21-SB-
ARSENIC
CHROMIUM
COBALT
IRON

LEAD
MANGANESE

NOTES:

NTC21-SB-16
ARSENIC
BARIUM
CADMIUM
CHROMIUM
COBALT

IRON

LEAD
MANGANESE
MERCURY

NTC21-SB-17
ARSENIC
CHROMIUM
COBALT

IRON

LEAD
MANGANESE

1. Results are expressed in milligrams per kilogram (mg/kg)

2. J = Estimated value

3. [0-1] = Depth interval ft-bgs that sample was collected from

NTC21-SB-03

ARSENIC
CADMIUM
CHROMIUM
COBALT
IRON

LEAD
MANGANESE
MERCURY

NTC21-8SB-15
ALUMINUM

ARSENIC
BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COBALT
COPPER
IRON
LEAD

MANGANESE
SELENIUM

NTC21-SB-19

ARSENIC
BARIUM
CHROMIUM
COBALT
IRON

LEAD
MANGANESE
MERCURY

[2

9.59
105

24

11.3
33200
16.6
1190
L0627

0

J

NTC21-SB-20

ARSENIC
CHROMIUM
COBALT
IRON

LEAD
MANGANESE
MERCURY

NTC21-SB-14
ARSENIC
BARIUM
CADMIUM
CHROMIUM
COBALT

IRON

LEAD
MANGANESE
MERCURY

9
1
0
9.
3
2
1
0

NTC21-SB-22
ALUMINUM
ARSENIC
BARIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON
MANGANESE
MERCURY
VANADIUM
ZINC

DRAWN BY
K. MOORE
CHECKED BY

NTC21-SB-04
ARSENIC
BARIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MANGANESE
MERCURY
ZINC

NTC21-SB-21 [6 -
ARSENIC 5.7
CHROMIUM 8.23
COBALT 4.85
IRON 14300
MANGANESE 568

ATE
02/09/10
DATE

[4 - 6]
14.6 J
115 g

9
.3 J
8

NTC21-SB-13
ARSENIC
CADMIUM
CHROMIUM
COBALT

IRON

LEAD
MANGANESE
MERCURY

NTC21-SB-12
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MANGANESE
MERCURY

NTC21-SB-11
ARSENIC
CADMIUM
CHROMIUM
COBALT
COPPER

IRON

LEAD
MANGANESE
MERCURY

NTC21-SB-09
ARSENIC
BARIUM
CADMIUM
CHROMIUM
COBALT

IRON

LEAD
MANGANESE
MERCURY

[2 - 4]

NTC21-SB-10
ANTIMONY
ARSENIC
CADMIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MANGANESE
MERCURY

0
9
0
1
9
6
2
3
6
0

NTC21

-SB-07

ARSENIC

CADMI

uM

CHROMIUM
COBALT

COPPE
IRON
LEAD

R

MANGANESE
MERCURY

NTC21-SB-05
ARSENIC
CADMIUM
CHROMIUM
COBALT

IRON

LEAD
MANGANESE
MERCURY

(2 - 61

643

METAL CONCENTRATIONS EXCEEDING
MINIMUM REGULATORY SCREENING VALUES

NTC21-SB-06 [2 - 4]
ARSENIC

CADMIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MANGANESE

MERCURY

NTC21-SB-08
ARSENIC
CADMIUM
CHROMIUM
COBALT
COPPER

IRON

LEAD
MANGANESE
MERCURY

CONTRACT NUMBER

APPROVED BY

CTO Co64

4. Values shown exceed Minimum Screening Criteria. The Minimum Screening Criteria was derived from the following:
TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values
Non-TACO - Residential Inhalation and Ingestion, Industrial Inhalation and Ingestion,
and Class 1 Soil to Groundwater screening values; and/or,
USEPA - Risk Based SSLs, Inhalation SSLs, and Residential Soil screening values.

B. CUMMINGS
APPROVED BY

IN SUBSURFACE SOIL
SITE 21 - BUILDING 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

N. ROCHNA 01/27/11
COST/SCHED AREA

FIGURE NO.
FIGURE 4-15
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NTC21MWO1

Volatile Organics (ug/L) NTC21MWO2

BENZENE 0.96 Inorganics (ug/L)
TETRACHLOROETHENE 0.85 ARSENIC
Semivolatile Organics (ug/L) COBALT
PENTACHLOROPHENOL 7.8 IRON

Inorganics (ug/L) MANGANESE

ARSENIC .

NTC21MWO3

Semivolatile Organics (ug/L)
BENZO (A) ANTHRACENE .05
BENZO (A) PYRENE .03
BENZO (B) FLUORANTHENE .03
Inorganics (ug/L)

ARSENIC

COBALT

IRON

MANGANESE

NTC21MWOS5

Semivolatile Organics
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO (B) FLUORANTHENE
Inorganics (ug/L)
ARSENIC

NTC21MWO06 4 o CADMIUM

Pesticides/PCBs (ug/L) COBALT

DELTA-BHC 0. 2 MANGANESE

NTC21MWO 4
Inorganics (ug/L)
ARSENIC

MANGANESE

6
Filtered Inorganics (ug/L
ARSENIC .
MANGANESE 6

Al 7 2 \ DRAWN BY CONTAMINANT CONCENTRATIONS EXCEEDING
P MOORE CTO CO64
NOTES: _ : CECKED BV MINIMUM REGULATORY SCREENING VALUES PROUED By —

1. Values shown exceed minimum criteria. Minimum criteria -

- v B. CUMMINGS
is based on TACO and non-TACO Class 1 Groundwater Criteria, o 1 - ROCHN IN GROUNDWATER —
and USEPA Tapwater and MCL Criteria values.

SITE 21 - BUILDING 1517/1506 AREA APPROVED BY DATE
2. ug/l = microgram per liter _
3. pyll = picogram per liter NAVAL STATION GREAT LAKES — —
= i GREAT LAKES, ILLINOIS FIGURE 4-16 0
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}

NTC21-SB-03 [0 - 1]
BENZO (A) ANTHRACENE 1100 J  [RG]
BENZO (A) PYRENE 2400 J  [IG][RG]
BENZO (B) FLUORANTHENE 3500 J  [RG]
DIBENZO (A, H) ANTHRACENE J [IG] [RG] NTC21-SB-07 [0 - 1]

= BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO (B) FLUORANTHENE
CARBAZOLE
INDENO(1,2,3-CD)PYRENE

NTC21-SB-02 [0 - 1]
BENZO (A) PYRENE

NTC21-SB-01 [1 - 2]
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO (B) FLUORANTHENE
CARBAZOLE
DIBENZO (A, H) ANTHRACENE
INDENO (1, 2, 3-CD) PYRENE
NTC21-SB-05 [0 - 1]
BENZO (A) PYRENE
NTC21-SB-14 [0 - 1]
BENZO (A) PYRENE

NTC21-SB-12 [0 - 1]
BENZO (A) PYRENE

NTC21-SB-19 [0 - 1]
BENZO (A) PYRENE

NTC21-SB-22 [0 - 1] NTC21-SB-10 [0 - 1]
BENZO (A) PYRENE | BENZO (A) PYRENE 690
BENZO (B) FLUORANTHENE 970
NTC21-SB-18 [0 - 1] DIBENZO (A, H) ANTHRACENE 150
BENZO (A) PYRENE »

NTC21-SB-11 [0 - 1]

BENZO (A) ANTHRACENE 1600 J
BENZO (A) PYRENE 2900 J
BENZO (B) FLUORANTHENE 4100 J
DIBENZO (A, H) ANTHRACENE 470 J
INDENO(1, 2, 3-CD)PYRENE 2700 J

NTC21-SB-08 [0 - 1]

BENZO (A) PYRENE 830 J
BENZO (B) FLUORANTHENE 1200
DIBENZO (A, H) ANTHRACENE 140 J

NTC21-SB-17 [0 - 1]

BENZO (A) PYRENE 600
BENZO (B) FLUORANTHENE 940
DIBENZO (A, H) ANTHRACENE 100

NTC21-SB-09 [0 - 1]

BENZO (A) PYRENE
NTC21-SB-20 [0 - 1]

BENZO (A) PYRENE 560 J [RG]

NTC21-SB-21 [0 - 1]

BENZO (A) ANTHRACENE 22000 IG] [RG]
BENZO (A) PYRENE 38000 CG] [IG] [RG]
BENZO (B) FLUORANTHENE 59000 IG] [RG]
BENZO (K) FLUORANTHENE 21000

CARBAZOLE 2400

DIBENZO (A, H) ANTHRACENE 690 J

INDENO (1, 2,3-CD)PYRENE 36000

[M] - Migration to Class 1 Groundwater

[C@] - Construction Worker Ingestion

[CH] - Construction Worker Inhalation

[IG] - Industrial/Commercial Properties Ingestion

[IH] - Industrial/Commercial Properties Inhalation . DRAWN BY DATE
[RG] - Residential Ingestion : S. STROZ 08/08/11 SVOC CONCENTRATIONS EXCEEDING CTO 510

# [RH] - Residential Inhalation CHECKED BY DATE TACO CRITERIA IN SURFACE SOIL APPROVED BY DATE
- E. BERKLITE 08/08/11 — —

— 1 =5 e Lo . COST/SCHEDULE-AREA SITE 21 - BUILDING 1517/1506 AREA APPROVED BY DATE
?‘)0{/971 in itali lower than backaround ' Bl s 1 & 3 NAVAL STATION GREAT LAKES — —
alues in italics are lower than background. FIGURE NO. REV
2) Units are in ug/kg. S%TEED GREAT LAKES, ILLINOIS FIGURE 4-17
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NTC21-SB-03 [0 - 1]
MERCURY 0.144 J [CH]

NTC21-SB-13 [0 - 1]
= = LEAD 407 J [RG]

NTC21-SB-14 [0 - 1] T MERCURY 0.106
MANGANESE 2420 J  [RG]

NTC21-SB-12

1

[0 -1
MERCURY 0.585 [CH]

NTC21-SB-10 [0 - 1]

LEAD 428

MERCURY 8.98
NTC21-SB-21 [0 - 1]
MERCURY 1.07

NTC21-SB-09 [0 - 1]
NTC21-SB-22 MERCURY 0.495
MERCURY

| [M] - Migration to Class 1 Groundwater
[C@] - Construction Worker Ingestion
[CH] - Construction Worker Inhalation

[IG] - Industrial/Commercial Properties Ingestion .
[IH] - Industrial/Commercial Properties Inhalation 5 . DRAWN BY DATE
[RG] - Residential Ingestion S. STROZ 08/08/11 METAL CONCENTRATIONS EXCEEDING
| —— — S8@| E. BERKLITE 08/10/11 — —
' ) Val I I han back d | mla W g’ B NAVAL STATION GREAT LAKES — —
| 1) Values in italics are lower than background. SCALE FIGURE NO. REV
k‘: 2) Units are in mg/kg AS NOTED m GREAT LAKES, ILLINOIS FIGURE 4-18 0
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NTC21-SB-03 [2 - 4]

BENZO (A) ANTHRACENE 32000 [M] [IG] [RG]
BENZO (A) PYRENE 27000 [M] [CG] [IG] [RG]
BENZO (B) FLUORANTHENE41000 [M] [IG] [RG]
BENZO (K) FLUORANTHENE14000 [RG]

DIBENZO (A, H) ANTHRACE3300 [M] [IG] [RG]
INDENO (1,2, 3-CD)PYRE16000 [M] [IG] [RG]

NTC21-SB-07 [2 - 4]

BENZO (A) ANTHRACENE 4300
BENZO (A) PYRENE 3600
BENZO (B) FLUORANTHENE4300
CARBAZOLE 1000
INDENO(1,2,3-CD)PYRE2500

NTC21-SB-02 [2 - 4]
BENZO (A) PYRENE 320
NTC21-SB-02 [4 - 6]
BENZO (A) ANTHRACENE 2000
BENZO (A) PYRENE 1200
BENZO (B) FLUORANTHENE 1600

DIBENZO (A, H) ANTHRACE240 NTC21-SB-05 [2 - 4
BENZO (A) PYRENE 210 J [RG]

NTC21-SB-12 [2 - 4]

BENZO (A) PYRENE 620 J [RG]
BENZO (B) FLUORANTHENE1200 J [RG]
DIBENZO (A, H)ANTHRACEI00 J [RG]

NTC21-SB-06 [2 - 4]
BENZO (A) PYRENE 520

NTC21-SB-11 [2 - 4]

NTC21-SB-22 [2 - 4] BENZO (A) PYRENE 220 J [RG]

BENZO (A) PYRENE 480
NAPHTHALENE 4600

NTC21-SB-08 [2 - 4]
NTC21-SB-09 [2 - 4] BENEO(A)PYRENE 7&0 J [RG]
BENZO (A) PYRENE 170 J [RG] BENZO (B) FLUORANTHENE1200 J [RG]
DIBENZO (A, H)ANTHRACEI60 J [RG]

[M] - Migration to Class 1 Groundwater

[C@] - Construction Worker Ingestion

[CH] - Construction Worker Inhalation

[IG] - Industrial/Commercial Properties Ingestion

[IH] - Industrial/Commercial Properties Inhalation o) ™ DRAWN BY DATE
[RG] - Residential Ingestion 5 S. STROZ 08/08/11 SVOC CONCENTRATIONS EXCEEDING CTO 510

[RH] - Residential Inhalation CHECKED BY DATE
-— E. BERKLITE 08/08/11 _

ee £ " NAVAL STATION GREAT LAKES.
‘ l1\l)o\t/es|: o | e back ol d = 1 - NAVAL STATION GREAT LAKES — —
alues in italics are lower than background. & . FIGURE NO. REV
2) Units are in ug/kg. s NAYFAC GREAT LAKES, ILLINOIS FIGURE 4-19

TACO CRITERIA IN SUBSURFACE SOIL APPROVED BY DATE
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NTC21-SB-03 [2 - 4]
MERCURY 0.215 J [CH]

NTC21-SB-15 [2 - 4]
ARSENIC

NTC21-SB-12 [2 - 4]
MERCURY 0.484

NTC21-SB-06 [2 - 4]
MERCURY 0.237

NTC21-SB-22

MERCURY
NTC21-SB-09 [2 - 4]
MANGANESE 1690

[M] - Migration to Class 1 Groundwater
[C@] - Construction Worker Ingestion
[CH] - Construction Worker Inhalation

[IG] - Industrial/Commercial Properties Ingestion i o - i

[IH] - Industrial/lCommercial Properties Inhalation B i 7Y DRAWN BY DATE
[RG] - Residential Ingestion . S. STROZ 08/08/11 METAL CONCENTRATIONS EXCEEDING 510

y . E. BERKLITE 08/08/11 _ —
N)o\t/eT: I I o back g . NAVAL STATION GREAT LAKES — —
1) Values in italics are lower than background. SCALE FIGURE NO. REV
2) Units are in mg/kg. f gl AS NOTED GREAT LAKES, ILLINOIS FIGURE 4-20 0
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NTC21MWO1
PENTACHLOROPHENOL 7.8 J [G1]

% Building
Building
1506 7801

Building =
1516 ’ 1410

— Y A8 S. STROZ 08/08/11 SVOC CONCENTRATIONS EXCEEDING CTO 510
CHECKED BY DATE TACO CRITERIA IN GROUNDWATER APPROVED BY DATE
NOTES: ( E. BERKLITE 08/09/11 — —
1. Values shown exceed minimum criteria. Minimum criteria e > = COST/SCHEDULE-AREA SITE 21 - BUILDING 1517/1506 AREA APPROVED BY DATE
is based on TACO and non-TACO Class 1 Groundwater Criteria, JH&SE a0 ' _ NAVAL STATION GREAT LAKES
and USEPA Tapwater and MCL Criteria values. Vo o : REV
2. Units are in ug/l = microgram per liter. ik ' GREAT LAKES, ILLINOIS FIGURENO. FIGURE 4-21

Building




PGH P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE21_GW_METAL_EXCEED.MXD 08/08/11 SS

NOTES:

1. Values shown exceed minimum criteria. Minimum criteria

is based on TACO and non-TACO Class 1 Groundwater Criteria,
and USEPA Tapwater and MCL Criteria values.

2. ug/l = microgram per liter

3. pg/L = picogram per liter

Building
1516

Building
1506

NTC21MW02

Total Inorganics (ug/L)
IRON 34000 [G1l]
MANGANESE 3040 [G1]

Building

7801

NTC21MWO3
Total Inorganics (ug/L)
MANGANESE 2150 [G1]

NTC21MWOS5S
Total Inorganics (ug/L)
MANGANESE 5400 [G1l]

Building
1410

DRAWN BY DATE
S. STROZ 08/08/11
CHECKED BY DATE
E. BERKLITE 08/08/11

COST/SCHEDULE-AREA
SOAL NAYFAC
AS NOTED

NTC21MW04

Total Inorganics (ug/L)
MANGANESE 168 [G1]
Filtered Inorganics (ug/L)
MANGANESE 161 [G1]

METAL CONCENTRATIONS EXCEEDING
TACO CRITERIA IN GROUNDWATER
SITE 21 - BUILDING 1517/1506 AREA

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

CONTRACT NUMBER
CTO 510

APPROVED BY DATE

APPROVED BY DATE
FIGURE NO. REV
FIGURE 4-22 0
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NTC21-SB-03 [2 - 4]
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 2100 [SOGW]

[M] - Migration to Class 1 Groundwater
[C@] - Construction Worker Ingestion
[CH] - Construction Worker Inhalation

[IG] - Industrial/Commercial Properties Ingestion i o - i

[IH] - Industrial/lCommercial Properties Inhalation B i 7Y DRAWN BY DATE
[RG] - Residential Ingestion . S. STROZ 08/08/11 CONCENTRATIONS EXCEEDING 510

[RH] - Residential Inhalation CHECKED BY  DATE NON-TACO CRITERIA IN SUBSURFACE SOIL
y . E. BERKLITE 08/08/11 __ _

Notes: . NAVAL STATION GREAT LAKES = —

1) Values in italics are lower than background. SCALE GREAT LAKES. ILLINOIS FIGURE NO. REV

2) Units are in ug/kg. ; T AS NOTED ’ FIGURE 4-23 0
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5.0 HUMAN HEALTH RISK ASSESSMENT

This baseline Human Health Risk Assessment (HHRA) was performed to characterize and quantify potential
health risks at Site 21 at Naval Station Great Lakes, Great Lakes, lllinois. The objective of the HHRA was
to determine whether detected concentrations of chemicals within the study area pose a significant threat
to potential human receptors under current and/or future land use. The HHRA for Site 21 is based on
chemical data for surface soil, subsurface soil, and groundwater. The potential risks to human receptors

are estimated based on the assumption that no actions will be taken to control contaminant releases.

Section 5.1 provides an overview of the HHRA process, and Sections 5.2 through 5.6 outline the
methodology and results of the HHRA. Appendix G presents supporting materials for the HHRA. An
analysis of the uncertainties is presented in Section 5.7. Section 5.8 summarizes the HHRA for Site 21.
Tables documenting the HHRA were prepared following the standard format in accordance with USEPA

risk assessment guidance for Superfund (USEPA, 2001), and are presented in Appendix G.

The HHRA conducted for this RI follows guidance documents from USEPA (1989, 1991, 1993, 1996,
1997, 2001, 2002a, 2002b, 2002c, 2004, and 2009), Navy (2001 and 2004) and State of lllinois (lllinois
EPA, 2010a). The methodologies used in this HHRA complied with scientifically acceptable HHRA

practices and USEPA guidance, including but not limited to the above referenced documents.

e USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation
Manual (Part A). EPA 540/1-89/002. Office of Emergency and Remedial Response, Washington,
D.C.

e USEPA, 1991a. Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors. Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6-03.

Washington, D.C.

e USEPA, 1993c. Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the

Central Tendency and Reasonable Maximum Exposure. OSWER, Washington, D.C.

e USEPA, 1996. Soil Screening Guidance: Technical Background Document. EPA/540/R-95/128.
OSWER. Washington, D.C.

e USEPA, 1997a. Exposure Factors Handbook. EPA/600/P-95/002Fa. OSWER, Washington, D.C.
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Navy, 2001b, Conducting Human Health Risk Assessments under the Environmental Restoration
Program. Ser N453E/1U595168. Washington, D.C.

USEPA, 2001. Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation

Manual (Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments).

USEPA, December 2002b. Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites. OSWER 9355.4-24. Washington, D.C.

USEPA, December 2002c. Calculating Upper Confidence Limits for Exposure Point Concentrations
at Hazardous Waste Sites. OSWER 9285.6-10. Washington, D.C.

USEPA, 2004b. Risk Assessment Guidance for Superfund, Volume |: Human Health Evaluation

Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), Final Guidance.

USEPA, 2009. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation

Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment), Final.

Navy, 2004. Navy Final Policy on the Use of Background Chemical Levels.

lllinois EPA, 2010a. TACO. lllinois Environmental Protection Agency, Bureau of Land, available

online at http://www.epa.state.il.us/land/taco/.

The quantitative risk estimates are based on a number of assumptions about exposure and toxicity.

Thus, the risk estimates may over- or underestimate the level of potential human health risks associated

with a site.

51

OVERVIEW OF RISK ASSESSMENT PROCESS

A HHRA provides the framework for developing information necessary to determine the need for

remediating and developing potential remedial alternatives for a site. A baseline HHRA consists of five

major components, as follows:

Data evaluation and identification of chemicals of potential concern (COPCs)
Exposure assessment

Toxicity assessment

071205/P 5-2 CTO C064
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e Risk characterization

e Characterization of uncertainty in the risk estimates

To assess potential public health risks, four major aspects of chemical contamination and exposure must
be considered: contaminants with toxic characteristics must be found in environmental media;
contaminants must be released by either natural processes or by human action; potential exposure points
must exist either at the source or via migration pathways if exposure occurs at a remote location other
than the source; and human receptors must be present at the point of exposure. Risk is a function of
both toxicity and exposure. If any one of the requirements listed above is absent for a specific site, the

exposure route is regarded as incomplete, and no potential risks are considered for human receptors.

The data evaluation component of the HHRA is primarily concerned with selecting COPCs and
calculating exposure point concentrations (EPCs). Current study area data are considered in developing
a list of COPCs. The chemical data are analyzed by medium and area in order to be representative of
potential human health exposure, and COPCs are selected for each medium and exposure area. The
EPCs provide the chemical input for each of the exposure pathways. A summary of the data evaluation

process is contained in Section 5.2.

The selection of COPCs was based on chemical-specific concentrations, occurrence, distribution, and
toxicity. COPCs were selected to represent site contamination and to provide the framework for the

guantitative HHRA. A discussion of COPC selection is included in Section 5.3.

The exposure assessment identifies potential human exposure pathways. Exposure routes are identified
by medium (i.e., surface soil, subsurface soil, and groundwater) based on information on study area
chemical concentrations, chemical release mechanisms, human activity patterns, and other pertinent
information, to develop a conceptual site model. A discussion of the exposure assessment is contained

in Section 5.4.

The toxicity assessment presents the available human health criteria for the selected COPCs. This
assessment is contained in Section 5.5. Quantitative toxicity indices are presented where they are
available. A discussion of health effects and dose-response parameters such as Reference Doses

(RfDs), Reference Concentrations (RfCs), Cancer Slope Factors (CSFs), and Unit Risks, is presented.
The risk characterization section (Section 5.6) describes how the estimated intakes are combined with the

toxicity information to estimate risks. Uncertainties associated with the HHRA process are discussed

qualitatively in Section 5.7. Section 5.8 summarizes the HHRA for Site 21.
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5.2 DATA EVALUATION

Information associated with data usability for Site 21 is provided in this section. The HHRA presented in
this report is based on the most recent analytical data collected at Site 21 during the most recent field

activities.

Data utilized in this HHRA include validated analytical results of known and sufficient quality for use in
guantitative risk calculations. The data used have been validated in accordance with USEPA Tier Il or
higher validation levels and determined to be of adequate quality for use in the HHRA. Fixed-base
laboratory analytical results for target analytes from the field investigation were used in the quantitative
risk evaluation. Unfiltered results for groundwater were used to assess risks associated with this medium.
The Work Plan indicated that field measurements and data regarded as unreliable (i.e., qualified as "R"
during the data validation process), would not be used in the quantitative HHRA. No data were qualified
as unreliable. Analytical data qualified as estimated (“J", or “UJ”) were used, even though the reported
concentrations or sample-specific quantitation limits may be somewhat imprecise. The use of estimated
data adds to the uncertainty associated with the HHRA; however, the associated uncertainty is expected
to be negligible compared to the other uncertainties inherent in the risk evaluation process
(i.e., uncertainties associated with land uses, exposure scenarios, toxicological criteria, etc.).
Compounds that were detected above the laboratory detection limit at least once were included in the
summary tables for that medium. Duplicate analytical results were not used for the EPC calculations. The
duplicate results were used for sampling and analytical quality control purposes only. Data values less
than sample-specific detection limits were reported as the detection limit, and the result designated as

below detection limit by annotation.

Analytical results for samples used in this HHRA are presented in Appendix F. Section 3.0 of this RI
Report discusses sample collection and fixed-based laboratory analysis by standard USEPA methods.
Geologic soil boring and well construction logs from RI field activities are presented in Appendix B.

Sample analytical results are presented in Section 4.0 of this report.

5.3 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and
exposure routes quantitatively evaluated in the HHRA to those site-related constituents that dominate
overall potential risks. Screening of site data against risk-based concentrations (RBCs) is used to focus

the HHRA on meaningful chemicals and exposure routes.

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation in the

HHRA if the maximum detection in a sampled medium exceeds a conservative screening value(s), as
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described below. Chemicals eliminated from further evaluation at this time are assumed to present

minimal risks to potential human receptors.

5.3.1 Derivation of Screening Criteria

Several screening criteria were used to identify COPCs for Site 21. Screening concentrations based on
risk-based cleanup objectives developed by lllinois EPA (2010) and Regional Screening Levels (RSLs;
USEPA, 2010) developed by Oak Ridge National Laboratory (ORNL) for USEPA were used, as well as
other USEPA criteria. The risk-based screening concentrations correspond to a systemic hazard quotient
(HQ) of 0.1 for non-carcinogens, or an incremental lifetime cancer risk (ILCR) of 1x10® for carcinogens.
Note that the lIllinois EPA and USEPA residential screening levels (RSLs) for non-carcinogens are based
on a HQ of 1.0, but screening concentrations for this HHRA were based on a HQ of 0.1 so that additive
non-carcinogenic risks do not exceed 1.0. The screening levels used for each medium in the HHRA are

briefly discussed below.

Screening Levels for Soil

The following criteria were used to select COPCs for surface and subsurface soil:

lllinois EPA Tier 1 SROs (lllinois EPA, 2010b). These include remediation objectives for the soil
ingestion exposure route and the inhalation exposure route. The lowest Tier | objective of the
receptors (i.e., residential, industrial/commercial, or construction worker) listed in the Tier 1 Tables

was used for screening.

e SROs for Chemicals not listed in TACO (lllinois EPA Non-Taco, 2010b).

¢ ORNL RSLs online at http://www.epa.gov/reqg3hwmd/risk/human/rb-concentration table/index.htm.

e USEPA Generic Residential and Industrial soil screening levels (SSLs) for Inhalation of Volatiles and
Fugitive Dusts, online at http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssq_appa-c.pdf
(USEPA, 2002a).

USEPA Soil Screening Levels for the Construction Worker Scenario (USEPA, 2002a).

If the maximum concentration of a constituent exceeded any of these criteria, the chemical was selected
as a COPC.
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The comparison of site soil data to USEPA inhalation SSLs for transfers from soil to air was used as a
screening means to identify whether a quantitative analysis of this exposure pathway was warranted. If
the maximum soil concentration of a chemical exceeded the Inhalation SSL, a quantitative evaluation of
potential risks from inhalation was performed. Otherwise, the risks associated with the inhalation

pathway were considered insignificant, and the exposure pathway was eliminated from further evaluation.

To evaluate the potential for chemicals detected in soil to impact groundwater, maximum chemical
concentrations were compared to SSLs for migration to groundwater. The comparisons are presented in
separate tables (from the direct contact COPC tables) and were used to select COPCs for soil. Migration-
to-Groundwater SSLs were not used to select COPCs for quantitative risk evaluation because
guantitative HHRAs are typically based on direct contact with soil or inhalation of vapors for VOCs and
particulates. There is no methodology available for quantitative risk evaluation of indirect exposure based
on migration to groundwater; therefore, it is not appropriate to select COPCs for quantitative risk
evaluation for direct exposure on the basis of the indirect soil-to-groundwater pathway. The soil-to-
groundwater SSLs provide an indication of potential impacts of contamination in soil on groundwater

quality, but are not indicators of quantitative risk.

The migration from soil-to-groundwater comparisons were made using the following criteria:

e lllinois EPA Tier 1 SROs for Residential Properties for the Soil Component of the Groundwater

Ingestion Exposure Route for Class | Groundwater (lllinois EPA, 2010c).

e USEPA Generic SSLs for Migration from Soil to Groundwater calculated online at

http://rais.ornl.gov/epa/ssll.shtml (SSLs published online at http://rais.ornl.gov/epa/ssll.shtml were

used to screen for migration from soil to groundwater since these values are more recent than those
published in the 1996 and 2002 SSL guidance documents. [USEPA, 1996, 2002a]).

Results of the soil-to-groundwater comparisons are qualitatively discussed later in this HHRA in Sections

5.3.4 and 5.7, and also presented in separate tables.

COPCs were identified for subsurface soil because of the different associated exposure scenarios for
potential human receptors. Subsurface soil was defined as soil collected from depths greater than 1 foot
bgs. Construction workers were assumed to be exposed to subsurface soil. Exposures to subsurface
soil for future occupational workers and hypothetical future residents were evaluated to account for the

possibility that subsurface soil may be brought to the surface in a future excavation project.
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Screening Concentrations for Groundwater

Direct exposure to groundwater at Site 21 is not expected to occur under current and/or future land uses
because the facility and surrounding area are supplied by public water, the facility has an ordinance for
groundwater use prohibition in place, and there are no drinking water wells located immediately
downgradient of the site. However, the residential groundwater scenario was evaluated based on the
conservative assumption that groundwater at the site could be used as a source of domestic drinking
water in the future, and industrial exposure to groundwater was evaluated to account for the possibility
that future construction workers may come into dermal contact with groundwater during excavation or
construction activities. Groundwater screening levels for the protection of indoor air through potential
vapor intrusion were used to identify COPCs in groundwater for this pathway. If concentrations of a
chemical(s) detected in groundwater exceeds the vapor intrusion screening levels, potential risks for the
chemical(s) are quantitatively evaluated using the Johnson and Ettinger Vapor Intrusion Model (Johnson
and Ettinger, 1991; USEPA, 1997a).

Although site groundwater is not a source of drinking water, the following criteria were conservatively
used to select COPCs for groundwater per the HHRA Work Plan (Tetra Tech, 2008):

lllinois EPA Tier 1 GROs for Class 1 Groundwater (lllinois EPA, online at
http://www.ipcb.state.il.us/SLR/IPCBandlllinois EPAEnvironmentalReqgulations-Title35.asp).

e GROs for Chemicals Not Listed in TACO (lllinois EPA, 2010d).

e ORNL Regional Screening Levels for Chemical Contaminants at Superfund Sites (USEPA, 2010).

e USEPA Maximum Contaminant Levels (MCLs) (USEPA, 2006).

e USEPA Groundwater Screening Levels for Evaluating the Vapor Intrusion to Indoor Air (USEPA,
2002b).

If the maximum concentration of a constituent exceeded any of these criteria, the chemical was selected
as a COPC and carried through to the quantitative HHRA.

Surface Water and Sediment

There are no surface water features on Site 21; therefore, these are not exposure media associated with

this site.
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Essential Nutrients, Metals, and Chemicals Without Toxicity Criteria

The essential nutrients calcium, magnesium, potassium, and sodium were not selected as human health
COPCs for Site 21. These inorganic chemicals are naturally abundant in environmental matrices and are
only toxic at high doses. In addition, because of the lack of toxicity criteria, risk-based COPC screening
levels are not available for some chemicals (e.g., benzo(g,h,i)perylene, etc.). Appropriate surrogates
were selected for some of these chemicals based on similar chemical structures and are noted when

used.
In addition, some inorganic metals (other than essential nutrients) are also abundant in environmental
matrices. The inorganics are compared to the lllinois Inorganic Background levels, as discussed later in

this HHRA.

Determination of Site-Related Chemicals - Background Evaluation

The procedures for the elimination of chemicals as COPCs on the basis of background concentrations
followed current U.S. Navy policy (U.S. Navy, 2004). At the present time, facility background
concentrations for naturally occurring or anthropogenic chemicals have not been determined for Naval
Station Great Lakes. Therefore, maximum soil concentrations were compared to the concentrations of
inorganic and PAH chemicals provided by lllinois EPA in Appendix A, Table G and Table H of TACO,

respectively.

Navy policy as it applies to HHRAs requires the following:

1. A clear and concise understanding of chemicals released from a site, thus making sure the Navy is

focusing on remediating the release.

2. The use of background data in the screening-level HHRA.

a. The comparison of site chemical levels to risk-based screening criteria.
The comparison of site chemical levels to background concentrations.

c. The identification of site-related COPCs based on screening criteria comparisons and
background comparisons. Site-related COPCs are those chemicals with concentrations
exceeding risk-based screening criteria and background concentrations. To the extent possible,

site-related COPCs are further evaluated quantitatively in the HHRA.
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3. The consideration of background in the HHRA.

a. The calculation of risk estimates for site-related COPCs only.
The further evaluation of non-site-related COPCs in the risk characterization section (e.g., the
evaluation of chemicals detected at concentrations exceeding screening criteria but less than
background concentrations). The Navy considers this comparison to be consistent with USEPA’s
Role of Background in the CERCLA Cleanup Program (USEPA, 2002a).

4. The selection of site cleanup remedial goals at concentrations not less than background levels.
Additionally, cleanup levels should not be developed for chemicals not identified as COCs. As
defined in the Navy guidance, COCs are site-related COPCs found to be the risk drivers in the HHRA.

To determine whether inorganic and anthropogenic organic chemicals are present at concentrations
greater than background, maximum detected concentrations of inorganic chemicals and PAHs in soll
were compared to background levels provided by lllinois EPA, and the results are discussed in the
Uncertainty Section. However, no chemicals were excluded from the initial COPC selection process

based on background.

Screening Concentrations for Lead

Limited criteria are available to evaluate the potential risks associated with lead. There are no risk-based
concentrations for this compound because the USEPA has not derived toxicity values for lead. However,
recommended screening levels available for lead in soil are used to indicate the need for response
activities. Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and
OSWER recommend 400 mg/kg as the lowest screening level for lead-contaminated soil in a residential
setting where children are frequently present (USEPA, 1994). OPPTS identifies 2,000 to 5,000 mg/kg as
an appropriate range for areas where contact with soil by children in a residential setting is less frequent.
While the Safe Drinking Water Act Action Level of lead is 15 pg/L (USEPA, 2006), the more conservative

lllinois EPA groundwater standard of 7.5 pg/L was used as a screening level for lead in groundwater.

A discussion of the chemicals identified as COPCs and the rationale for their selection is provided in the

following sections.

5.3.2 COPC Selection for Surface Soil

This section presents the results of the COPC selection process for surface soil. The COPC screening
process for surface soil and the results of the screening are presented in Table 5-1 (RAGS Part D tables,

Table 2s). As previously discussed and noted in Table 5-1, screening values for risk-based non-
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carcinogenic compounds were reduced by a factor of 10 to correspond to a target hazard quotient of 0.1.

The following chemicals were retained as COPCs for surface soil:

e SVOCs - carcinogenic PAHs (c-PAHS) in benzo(a)pyrene equivalents (BaP Eq), naphthalene.

e PCBs — Aroclor-1260.

e Dioxins — 2,3,7,8- toxic equivalents (TEQSs).

e Inorganics — aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, copper, iron,

manganese, mercury, and vanadium.

These constituents were identified as COPCs in surface soil because maximum concentrations exceeded
USEPA ORNL RSLs or lllinois TACO risk-based screening levels (primarily for residential soil).

The maximum concentrations were also compared to USEPA Generic SSLs for migration from soil to air
(inhalation), when available. The maximum concentrations of mercury exceeded the inhalation SSLs for
industrial or residential scenarios; therefore, risks from inhalation of this chemical were quantitatively
evaluated. The maximum concentrations of aluminum, arsenic, barium, cadmium, cobalt, manganese,
mercury, and naphthalene exceeded the inhalation SSLs for the construction worker scenario; therefore,
risks from inhalation of these constituents on dusts/particulates (and naphthalene also for inhalation of

volatiles) were quantitatively evaluated conservatively for the receptors, as well.

The maximum concentrations of lead in subsurface soil, and groundwater are below the residential
screening criteria for lead, and the maximum concentration of lead in surface soil is only slightly above
the residential screening value (428 mg/kg vs. 400 mg/kg). However, the lead mean concentrations
(which USEPA guidance utilizes for risk evaluations) in all media (surface soil, subsurface soil, and
groundwater) are well below the residential screening value. Given that the averages are well below the
screening levels, and that this would result in Integrated Exposure Uptake Biokinetic Model for Lead in
Children (IEUBK) and Adult Lead Methodology (ALM) risk evaluations well below acceptable risk results,
lead was not retained as a COPC for either soil or groundwater at Site 21. Therefore, it was determined
that a quantitative evaluation was not required because the potential risks associated with this COPC

were regarded as minimal, and no further evaluation was performed.

Background Surface Soil Concentrations

Maximum surface soil organic and PAH concentrations were compared to concentrations in the
background data set established for use by the lllinois EPA. The background level for benzo(a)pyrene in
metropolitan area soils (2.1 mg/kg) is lower than the maximum BaP Equivalents (BaP Eq) soil sample

result (50.63 mg/kg). c-PAHs may have been associated with Site 21 waste disposal and therefore it is
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reasonable to include them as COPCs in surface soil. Therefore, no chemicals detected in surface soil

were excluded as COPCs based on background conditions.

When the maximum concentrations of the inorganic compounds detected at Site 21 in surface soil were
compared to background data established for use by the lllinois EPA, no inorganics were found to be
below background, based on maximum concentrations. However, if the overall averages of detected
inorganics were compared to the background data set, aluminum, antimony, arsenic, barium, cobalt, iron,
manganese, and vanadium were below the background values. This indicates that it is possible that

these inorganic compounds at Site 21 could be background constituents.

5.3.3 COPC Selection for Subsurface Sail

This section presents the results of the COPC selection process for subsurface soil. The COPC
screening process for subsurface soil and the results of the screening are presented in Table 5-2 (RAGS
Part D tables, Table 2s). As previously discussed and noted in Table 5-2, screening values for risk-based
non-carcinogenic compounds were reduced by a factor of 10 to correspond to a target hazard quotient of
0.1. The subsurface soil data set consists of samples collected from depths greater than 1 foot bgs. The

following chemicals were retained as COPCs for subsurface soil:

e SVOCs - c-PAHSs (BaP Eq), naphthalene.

e PCBs — Aroclor-1260.

e Dioxins — TEQs.

e Inorganics — aluminum, arsenic, cadmium, chromium, cobalt, iron, manganese, mercury, and

vanadium.

These constituents were identified as COPCs in subsurface soil because maximum concentrations

exceeded USEPA ORNL RSLs or lllinois TACO risk-based screening levels (primarily for residential soil).

The maximum concentrations were also compared to USEPA Generic SSLs for migration from soil to air
(inhalation), when available. No COPCs exceeded the inhalation SSLs for industrial or residential
scenarios; therefore, none of the COPCs were considered of significant risk from inhalation. The
maximum concentrations of naphthalene, manganese, mercury, aluminum, arsenic, cadmium, and cobalt
exceeded the inhalation SSLs for the construction worker scenario; therefore, risks from inhalation of
these constituents on dusts/particulates (and naphthalene also for inhalation of volatiles) were

guantitatively evaluated conservatively for the receptors, as well.
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Background Subsurface Soil Concentrations

Maximum subsurface soil concentrations were also compared to concentrations in the background data
set established for use by the lllinois EPA. Recognizing that the lllinois EPA dataset was for surface soil,
this was done just for comparison purposes. The background level for benzo(a)pyrene in metropolitan
area soils (2.1 mg/kg) is lower than the maximum BaP Eq soil sample result (39.37 mg/kg). PAHs may
have been associated with Site 21 waste disposal and therefore it is reasonable to include them as
COPCs in subsurface soil. Therefore, no chemicals detected in subsurface soil were excluded as COPCs

based on background conditions.

When the maximum concentrations of the inorganic compounds detected at Site 21 in subsurface soil
were also compared to lllinois EPA background data, also just for general comparison, no inorganics
were found to be below background, based on maximum concentrations. However, if the overall
averages of detected inorganics were compared to the background data set, aluminum, arsenic,
chromium, cobalt, manganese, and vanadium were below the background values. This indicates that it is

possible that these inorganic compounds at Site 21 could be background constituents.

5.34 Migration of Chemicals from Soil to Groundwater

A quantitative evaluation of the migration of chemicals from soil to groundwater was not included in this
HHRA. However, soil data were compared to lIllinois EPA Tier 1 TACO and Non-TACO SROs for
Residential Properties for the Soil Component of the Groundwater Ingestion Exposure Route for Class |
Groundwater, and USEPA Generic SSLs for migration from soil to groundwater (Table 5-17, a and b).
The soil-to-groundwater SSLs were not used to select COPCs for quantitative risk evaluation, but to
provide an evaluation of the potential impact of chemicals detected in soil or groundwater. Exceedances
of the soil-to-groundwater SSLs, and a qualitative discussion of this pathway are included in the

uncertainty section (Section 5.7, of this HHRA).

5.35 COPC Selection for Groundwater

A comparison of maximum detected groundwater concentrations to ORNL RSLs for ingestion of tap
water, USEPA MCLs, and lllinois EPA GROs is presented in Table 5-3 (RAGS Part D tables, Table 2s).
The following chemicals exceeded one or more of the groundwater screening criteria, therefore were

retained as COPCs for groundwater:
e VOCs - benzene, tetrachloroethylene.

e SVOCs - c-PAHs (BAP equivalents), pentachlorophenol.
e Pesticides — delta-BHC.
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e Dioxins — TEQs.

e Inorganics — arsenic, cadmium, cobalt, iron, and manganese.

These COPCs exceeded one or more of the groundwater screening criteria.

Vapor Intrusion Pathway from Groundwater to Soil

Vapor intrusion is the migration of volatile chemicals from the subsurface into overlying buildings. Volatile
chemicals in buried wastes and/or contaminated groundwater can emit vapors that may migrate through
subsurface soil and into indoor air spaces of overlying buildings (USEPA, 2002b). No COPCs in
groundwater exceeded vapor intrusion screening levels; therefore, risks via vapor intrusion were not

considered significant.

5.3.6 Summary

Table 5-4 summarizes the chemicals retained as COPCs for surface soil, subsurface soil, and

groundwater at Site 21.

5.4 EXPOSURE ASSESSMENT

The exposure assessment estimates the extent of human contact with COPCs by characterizing
potentially exposed populations of individuals (i.e., receptors), identifying actual or potential pathways of

exposure that are appropriate for each potential receptor, and estimating the extent of human exposure.

An exposure pathway identifies the exposure routes for potentially complete pathways at the site and
describes the mechanism by which human receptors may come into contact with site-related COPCs.
Exposure pathways are dependent on both current and future land use. An exposure pathway is defined
by the following four elements (USEPA, 2005a):

e A source material and mechanism of constituent release to the environment.

e An environmental migration or transport medium (e.g., soil) for the COPCs.

e A point of potential human contact with the medium of interest (e.g., potential exposure to the
contaminated soil).

e An exposure route (e.g., ingestion, dermal contact) at the point of contact.

An exposure pathway is considered "complete” if all elements are present. If complete and deemed a

significant risk, these pathways are quantitatively evaluated in the HHRA.
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The potential for exposure at Site 21 is based on several factors including current and future land uses,
human activity patterns, site access controls, chemical behavior in the environment, and the presence of
human receptors. Based on these variables, exposure scenarios were developed that characterize the
potential for human exposure under both current and future site conditions. The future scenario accounts
for potential or anticipated changes in land use, and site characteristics that may alter exposure
conditions at the site. The exposure assessment assumes that, in general, chemical compositions for

environmental media are identical under current and future site conditions.

The exposure assessment presented in this section of the report describes the physical site setting and
potential receptors of concern, identifies the potential contaminant migration and exposure pathways,
defines the contaminant concentrations at the point of exposure, and presents the equations used to
guantify exposure in terms of contaminant intake (dose). Appendix G presents summary calculations of
the chemical-specific intakes for the receptors and exposure pathways, and also contains example

calculations of the chemical intakes.

54.1 Site Background, Land Use, and Site Access

A detailed description of the Naval Station Great Lakes is included in Section 2.0 of this report. As
mentioned previously, Naval Station Great Lakes administers base operations and provides facilities and
related support to training activities (including the U.S. Navy's only boot camp), as well as a variety of
other military commands located on base. There are a variety of land uses that currently surround Naval
Station Great Lakes. Along the northern boundary of the base are the most highly urbanized and
industrial areas. Much of the land beyond the northwestern site boundary comprises unincorporated
lands of Lake County and is vacant except for scattered retail and residential properties. Adjacent to the
western boundary are primarily industrial properties, and along the southern boundary is a mixture of

public open space and residential land.

Site 21 is located in the northern portion of NS Great Lakes, and is approximately 7 acres in size. Site 21
contains several buildings, parking lots, and is almost entirely paved, with very little vegetation. Under
current land use, access to and use of Site 21 is primarily limited to military personnel. However, to aid in
risk management decisions, the site investigation also considers potential receptors, such as future

residents, who might be exposed to contaminants persisting in site media or migrating from the site.

542 Conceptual Site Model

The development of a (Conceptual Site Model) CSM is an essential component of the exposure
assessment. The CSM integrates information regarding the physical characteristics of the site, exposed

populations, sources of contamination, and contaminant mobility (fate and transport) to identify potential
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exposure routes and receptors to be evaluated in the HHRA. A well-developed CSM will allow a better
understanding of the risks at a site and will aid risk managers in identifying the potential need for any
additional environmental sampling and remediation. The site-specific CSM for Site 21 is presented in this
section and illustrated on Figure 5-1. Table 5-5 presents a summary of the exposure pathways that were
addressed quantitatively for each human receptor. The CSM depicts the relationships among the

following elements:

e Site sources of contamination and potential COPCs
e Contaminant release mechanisms

e Transport pathways

e Exposure routes/pathways

e Potential receptors.

These elements of the CSM for Site 21 are discussed in the following sections.

54.2.1 Site Sources of Contamination

Building 1517, located on Site 21, is used for equipment storage, and was historically associated with the
salvage operations at Naval Station Great Lakes. 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. 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. Two nearby sites may also have affected Site 21. One of these sites is Building 1600A, which is
located northwest of Site 21. Several leaks associated with USTs, which were likely used for oil or fuel
storage, were identified there. A plume of contaminated groundwater was documented to extend from
Building 1600A onto the northwest corner of Site 21. The groundwater plume was cleaned up to meet
regulatory standards using biosparging techniques and the site was closed. However impacted soils from
the Building 1600A release are considered to remain on Site 21. The other site, Site 5, otherwise known
as the Transformer Storage Boneyard, was located south of Site 21. It was the primary storage area for

out-of-service transformers from 1945 to 1985. Elevated levels of PCBs have been detected there.

5.4.2.2 Contaminant Release Mechanisms and Migration Pathways

Chemicals could be released from the source area by a variety of mechanisms including:

e Transport of chemicals deposited in surface and subsurface soil; and groundwater via infiltration,

percolation, and migration within the shallow groundwater aquifer.
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e Migration of fugitive dusts and VOCs from surface and subsurface soil to ambient air if

construction/excavation activities occur in the future.

e Volatilization of VOCs from groundwater into the indoor air of current buildings or future residential

and commercial buildings.

Receptors may be exposed either directly or indirectly to contaminants in environmental media via a
variety of mechanisms. The exposure mechanisms considered included working outdoors, residential,
etc. These exposure mechanisms generally act along one or more exposure routes such as ingestion,

inhalation, or direct dermal contact.

Figure 5-1 shows the Site 21 CSM, which illustrates these potential contaminant migration pathways.

5.4.2.3 Exposure Mechanisms/Exposure Routes/Potential Receptors

The potential for exposure to contamination at Site 21 is based on several factors, including current and
future land uses, human activity patterns, site access controls, and contaminant behavior in the
environment. Based on these variables, different scenarios were developed to characterize the potential
for human exposure under current and future site conditions. In addition to exposures that may result
from current uses of the site, the future scenario also accounts for potential changes in land use and site

characteristics that may alter the presence of COPCs in a given medium and exposure to them.

The exposure assessment is based on the assumption that, in general, chemical compositions for various

environmental media are identical under current and future site conditions.

Naval Station Great Lakes is an active facility and will remain so for the foreseeable future. Under current
land use, access to and use of Site 21 is primarily limited to military personnel and employees. However,
to aid in risk management decisions, the risk assessment considered potential receptors, such as future
residents, who might be exposed to contaminants persisting in site media or migrating from the site. The
potential receptors have been identified by analyzing current land use practices, potential future land
uses, and the identified areas of contamination in order to focus the risk assessment on potential site-

related exposures. The general receptor classes include:

e Construction Workers - Potential receptors under future land uses. Construction workers are
assumed to be civilian personnel who may be involved in a short-term, one-time construction project.
Excavation and ground-intrusive activities may occur on the site in the future. If these excavation

projects were to occur, construction workers could potentially be exposed to surface and subsurface
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soil to an estimated depth of 10 feet bgs (conservative estimate based on available site information)
by ingestion and dermal contact. They could also potentially directly contact groundwater (estimated
depth to groundwater at the site ranges from 4 to 10 feet bgs) by dermal contact. Construction
workers may also be exposed by the inhalation of soil or vapors emitted from groundwater during

excavation.

e Adolescent Trespassers — Potential receptors under current land use. Adolescent trespassers were

assumed to be exposed to surface soil by ingestion, dermal contact, and inhalation.

e Maintenance/Occupational Workers — Potential receptors under future and current land use.
Current maintenance/occupational workers include personnel conducting daily paperwork, individuals
re-stocking military equipment, and landscapers. Consideration of future maintenance/occupational
workers accounts for the possibility that Naval Station Great Lakes might be developed for
commercial/industrial uses at some future time. Maintenance/occupational workers were assumed to

be exposed to surface soil by ingestion, dermal contact, and inhalation.

e Future Civilian Residents (Adults/Children) — Potential receptor under future land use.
Hypothetical future residents are not potential receptors under current land use but were evaluated to
aid in risk management decisions by providing an indication of potential risks if the facility were to
close and be developed for residential use. Future onsite residents were assumed to be exposed to
surface and subsurface soil by ingestion, dermal contact, and inhalation. Direct exposure to
groundwater at Site 21 is not expected to occur under current and/or future land uses because the
facility and the area surrounding the facility are supplied by public water, the facility has a
groundwater use restriction in place, and there are no drinking water wells located immediately
downgradient of the site. However, the residential groundwater scenario was evaluated based on the
assumption that groundwater at the site, although very unlikely, could be used as a source of
domestic drinking water in the future, and exposure could occur through dermal contact, ingestion,

and inhalation of volatiles.

e Future Military Residents (Adults/Children) — Potential receptor under future land use. Military
residents are not potential receptors under current land use because they do not live on the site.
They were evaluated primarily for decision-making (risk management) purposes based on the
assumption that the site could support military residential use in the future, and are assumed to be
exposed via the same routes as future civilian residents. Risks to military residents will be evaluated
qualitatively to future civilian residents because exposure duration of military residents would be lower

than exposure duration of civilian residents.
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543 Central Tendency Exposure versus Reasonable Maximum Exposure

Traditionally, exposures evaluated in the HHRA were based on the concept of a Reasonable Maximum
Exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur
at a site” (USEPA, 1989). However, more recent HHRA guidance (USEPA, 1993) indicates the value of

addressing an average case or Central Tendency Exposure (CTE) as well as the RME.

To provide a full characterization of potential exposure, both RME and CTE were evaluated in the HHRA
for Site 21. The available guidance (USEPA, 1993 concerning the evaluation of CTE is limited; therefore,
professional judgment was used when defining CTE conditions for a particular receptor at the site.

Exposure factors and assumptions for the CTE are presented and discussed in Section 5.4.5.

5.4.4 Exposure Point Concentrations

The following guidelines were used to calculate the EPCs:

e |If a soil data set for an Exposure Unit (EU) contained fewer than 10 samples, the EPC for the RME

and CTE cases was defined as the maximum detected concentration.

o |If a soil data set for an EU contained 10 or more samples, the following receptor-specific EPCs were

used:

- Trespassers and maintenance/occupational workers were assumed to be exposed to the upper
confidence limit (UCL) on the arithmetic mean, which was based on the distribution of the data
set, for the RME cases. The EPCs were calculated following USEPA’s Calculating Upper
Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites (USEPA, 2002c)
using the USEPA'’s ProUCL software (USEPA, 2007a, version 4.00.05). They were assumed to

be exposed to the mean for CTE cases.

- Construction workers, and child and adult residents, were assumed to be exposed to the
maximum detected concentration. The maximum detected concentration was used as the EPC
for construction workers because of the possibility that construction workers might be exposed to
a small highly concentrated area during the short exposure duration assumed for this receptor.

They were assumed to be exposed to the mean for CTE cases.

- For groundwater, Section 742.225a of TACO indicates that contaminant concentrations of

discrete samples at each sample point should be evaluated. Based on this guidance, risks for
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groundwater were characterized by assuming exposure to the well with the highest groundwater
concentrations for both RME and CTE.

Duplicate analytical results were not used for the EPC calculations. The duplicate results were used for
sampling and analytical quality control purposes only. Data values less than sample-specific detection

limits were reported as the detection limit and the result designated as below detection by annotation.

The EPCs for the chemicals identified as COPCs in subsurface soil, surface soil, and groundwater at Site
21 are presented in Tables 5-6, 5-7, and 5-8, respectively (RAGS Part D tables, Table 3s).

5.4.5 Intake Estimation Methods and Exposure Parameters

To determine potential human health risks associated with Site 21, an estimate of chemical intake was
made in accordance with current USEPA guidance. Exposure parameters and exposure concentrations
were used to derive estimates of chemical intake for each exposure route, pathway, and receptor. The
resulting chemical intakes were integrated with the toxicity factors discussed in Section 5.5 to develop
guantitative risk estimates for potential receptors at the site. Intakes for the identified potential receptor
groups were calculated using current EPA HHRA guidance (USEPA, 1989, 2004 and 2009) and
presented in the HHRA spreadsheets (Appendix G). In accordance with current USEPA guidance,
chemical intakes (and risks) were estimated for both the CTE and RME conditions. Values of exposure
parameters used to quantify exposure for each receptor are presented in Tables 5-9 and 5-10 for the RME

and CTE, respectively.

The following sections present the equations used to estimate chemical intakes for the exposure routes

identified for quantitative evaluation. Example calculations are contained in Appendix G.

54.5.1 Exposure to COPCs in Soil

The HHRA assumed that construction workers, maintenance workers, adolescent trespassers,
occupational workers, and potential future residents (military and civilian; child and adult) may come into
contact with chemicals detected in soil at the site. Soil exposure routes evaluated were incidental
ingestion, dermal contact, and inhalation. A description of the methods and assumptions used to quantify

soil exposure follows.

Dermal Contact with Saoil

Doses for dermal contact with soil were estimated using the following equation (USEPA, 20040:
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DEX:CXSAXAFX ABS x EF x ED x CF
BW x AT
where: DEX = dermal dose (mg/kg-day)
C = chemical concentration in soil (mg/kg)
SA = skin surface area available for contact (cm?/day)
AF = soil-to-skin adherence factor (mg/cm?)
ABS = absorption factor (unitless)
EF = exposure frequency (days/year)
ED = exposure duration (years)
CF = conversion factor (1 x 10° kg/mg)
BW = body weight (kg)
AT = averaging time (days)

for non-carcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

Exposed skin surface areas available for dermal contact were determined for each receptor based on
assumed human activities and clothing worn during exposure events. USEPA guidance (USEPA, 1997a
and 2004 was used to develop the default assumptions concerning the amount of skin surface area
available for contact for a receptor. The skin surface areas used in HHRA calculations and the rationale

for the selection of the surface areas are as follows:

e Maintenance workers, occupational workers, and construction/excavation workers were assumed to
be exposed on the head, hands, and forearms assuming that they wear a short-sleeved shirt, long
pants, and shoes. As recommended in RAGS Part E (USEPA, 2004, this skin surface area is
assumed to be 3,300 cm? for the RME and CTE scenarios. This value represents the average of the

50" percentile areas of males and females more than 18 years old.

e For future adult residents assumed to be exposed to soil, the exposed surface area available for
contact was the value for the adult skin surface area for exposure to soil recommended in RAGS Part
E (USEPA, 2004: 5,700 cm? for both RME and CTE. This skin area assumes that head, hands,
forearms, and lower legs of the adult are available for contact. For child residents assumed to be
exposed to soil, the exposed surface area available for contact was the value for child skin surface
area for exposure to soil recommended in RAGS Part E (USEPA, 2004: 2,800 cm?” for both RME and
CTE. This skin area assumes that head, hands, forearms, lower legs, and feet of the child are

available for contact.
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Values of soil adherence factors and chemical-specific dermal absorption factors provided in RAGS
Part E (USEPA, 2004 were used to evaluate risks from exposure to soil. The following soil adherence

factors were used for the RME and CTE exposure scenarios:

e Maintenance/ Occupational Workers and Adolescent Trespassers — 0.2 mg/cm2 for the RME and
0.02 mg/cm? for the CTE (Exhibit 3.5).

e  Construction Workers — 0.3 mg/cm? for the RME and 0.1 mg/cm? for the CTE (Exhibit 3.3).

e Future Adult Residents — 0.07 mg/cm2 for the RME and 0.01 mg/cm2 for the CTE (Exhibit 3.5).

e Future Child Residents — 0.2 mg/cmzfor the RME and 0.04 mg/cm2 for the CTE (Exhibit 3.5).

For constituents identified as COPCs in soil, the following absorption factors were used (USEPA, 2004:

e Arsenic —0.03

e Cadmium - 0.001

e PAHs-0.13

e Dioxins/furans — 0.03

e Aroclor 1260 - 0.14

e Other semivolatiles — 0.1

e Other inorganics and volatile organics — not evaluated for dermal contact with soil

Exposure parameters for the dermal exposure route are summarized in Tables 5-9 and 5-10, for RME and

CTE, respectively.

Incidental Ingestion of Soil

Intakes associated with soil ingestion were estimated using the following equation (USEPA, 1989):

CXIR xFIxEF x ED x CF

Intake =
BW x AT
where:
Intake = ingestion intake
C = chemical concentration in soil (mg/kg)
IR = soil/sediment ingestion rate (mg/day)
FI = fraction ingested from contaminated source (unitless)
EF = exposure frequency (days/year)
ED = exposure duration (years)
CF = conversion factor (1 x 10 kg/mg)
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BW = body weight (kg)
AT = averaging time (days)
for non-carcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

Exposure frequencies and durations for the incidental ingestion of soil are summarized in Tables 5-9 and
5-10, for RME and CTE, respectively. A default value of 1.0 (USEPA, 1989) was used for the fraction
ingested from the contaminated source for the RME and CTE scenarios. For the RME scenario, the
ingestion rate was set at 330 mg/day for the construction worker (USEPA, 2002c), 200 mg/day for the
future child resident, and 100 mg/day for the other potential receptors (the maintenance/occupational
worker, adolescent trespasser, and future adult resident; USEPA, 1993). Ingestion rates for the CTE are

assumed to be one-half of the RME values.

Exposure parameters for the soil ingestion route are summarized in Tables 5-9 and 5-10 for RME and CTE,

respectively.

Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

All receptors were evaluated for inhalation of fugitive dusts. The amount of a chemical that a receptor
takes in as a result of respiration was determined using the concentration of the contaminant in air.

Intakes of particulates were calculated using following equation (USEPA, 2009):

ExposurelLevel,; = (Ca)(ET)EF)ED)
(AT)
where: Exposure Levelgj = exposure "i* from air via inhalation (mg/m3)
Cai = concentration of chemical "i" in air (mg/m?)
ET = exposure time
EF = exposure frequency
ED = exposure duration
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year x 24 hrs/day = 8,760 hrs
for carcinogens, AT = 70 years x 365 days/year x 24 hrs/day = 613,200

hrs

(Please note that “inhalation rate” is not a factor in the inhalation exposure calculation. The risk

characterization compares site air concentrations of COPCs to the respective acceptable reference
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concentrations or inhalation unit risks, not calculated site inhalation exposure doses to reference doses

and/or inhalation cancer slope factors.)
The concentrations of chemicals in air resulting from emissions from soil were developed following

procedures presented in USEPA Soil Screening Guidance (USEPA, 1996 and 2002a). The chemical

concentration in air was calculated as follows:

1 1
Cair = CsoiI X|: }

PEF TVF
where:
Cair = chemical concentration in air, mg/m3
Cail = chemical concentration in soil, mg/kg
PEF = particulate emission factor, m*/kg
VF = volatilization factor, m3/kg

The particulate emissions factor (PEF) relates the concentration of a chemical in soil with the concentration
of dust particles in air. The PEF for construction workers (1.27 x 10° m3/kg) was calculated using the
equations presented in the supplemental SSL guidance document (USEPA, 2002a). The PEF for wind-
generation of particulates from soil (1.3 x 10° m%kg) was calculated according to USEPA guidance
(USEPA, 1996). A sample calculation of these PEFs is presented in Appendix G. The only volatile
organic compound that was identified as a COPC in soil is naphthalene for the construction worker. The
concentration of a VOCs in air released from soil is calculated using the methodology provided in the
USEPA’s Soil Screening Guidance (USEPA, 1996) and measured soil concentrations, site-specific

information such as the fraction of organic carbon (f,.), chemical-specific data, and model default values.

5.45.2 Exposure to Groundwater

Dermal Contact with Groundwater

Dermal contact with groundwater was evaluated by methods and equations provided in RAGS Part E
(USEPA, 2004). Direct contact with groundwater at Site 21 is limited to exposure that would occur under
hypothetical future residential and construction/excavation scenarios. Hypothetical future onsite
residential receptors are assumed to use groundwater for domestic purposes (i.e., bathing, showering,
and dish washing) that can result in dermal exposure. Short-term dermal exposure was assumed to
occur for the construction worker during excavation activities. Groundwater at Site 21 is not currently
used as a source of potable water and is not expected to be used for this purpose in the future. The
applicable groundwater exposure frequencies, exposure durations, and body weights for the receptors

were identical to those previously identified for soil contact
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The following equation was used to assess exposures resulting from dermal contact with water (USEPA,
2004):

DADwi = [(DAevent)(EV)(ED)(EF)(A)] / [(BW)(AT)]

where:
DAD,;, = dermally absorbed dose of chemical "i" from water (mg/kg/day)
DAuent = absorbed dose per event (mg/cm?-event)
EV = event frequency (events/day)
ED = exposure duration (year)
EF = exposure frequency (days/year)
A = skin surface area available for contact (cm?)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 yrs x 365 days/year

The exposed surface area of construction workers is based on assumed activities and on the
assumptions outlined for dermal contact with soil. Current guidance (USEPA, 2004) was used to develop
the following default assumptions concerning the amount of skin surface area available for contact for a

receptor:

e For construction workers assumed exposed to groundwater, the surface area for RME and CTE was
assumed to be 3,300 cm? the value recommended for soil contact in USEPA’s dermal guidance
(USEPA, 2004).

e Dermal intakes for residents were assumed total body exposure, 6,600 cm? for children (O to 6 years
of age) and 18,000 cm? for adults (USEPA, 2004).

The absorbed dose per event (DA..,) was estimated using a nonsteady-state approach for organic
compounds and a traditional steady-state approach for inorganics. For organics, the following equations

apply:
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where:
tevent = duration of event (hours/event)
t = time it takes to reach steady-state conditions (hours)
FA = fraction absorbed (dimensionless)
K, = permeability coefficient from groundwater through skin (cm/ hours)
Cqw = concentration of chemical "i* in groundwater (mg/L)
= lag time (hours)
b = constant (dimensionless; equal to 3.1416)
CF = conversion factor (1x10° L/cm?)
B = partitioning constant derived by Bunge Model (dimensionless)

The estimated length of time for a shower or bath is 10 minutes for CTE and 15 minutes for RME.
Receptors are assumed to spend an additional 5 minutes in the bathroom following their shower or bath.
Construction/excavation workers were assumed to be exposed to shallow groundwater in a trench
4 hours per day for the RME and 2 hours per day for CTE. An event frequency of one per day is

assumed for CTE and RME (i.e., residents were assumed to take one shower or bath per day).

Values for the chemical-specific parameters (t', K,, T, and B) were obtained from the USEPA dermal
guidance (USEPA, 2004).

The following steady-state equation was used to estimate DA, for inorganics:
DAgvent = (Kp) (ng) (tevent)

The recommended default value of 1x10°° was used for the dermal permeability of inorganic constituents,
unless a chemical-specific value was provided in USEPA guidance. For most metals, dermal absorption

is not a significant pathway because penetration through the skin is minimal.
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Ingestion of Groundwater

Residents may be exposed to groundwater via direct ingestion, and intakes associated with ingestion of

groundwater were evaluated using the following equation (USEPA, 1989):

- (C)(R,)(EF)(ED)

Intake,,
" (BW)(AT)
where:
Intake,; = intake of chemical "i" from water (mg/kg/day)
C.i = concentration of chemical "i* in water (mg/L)
IR, = ingestion rate for ground water (L/day)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year

Water ingestion rates for the adult resident were specified as 2.0 liters per day (RME) and 1.4 liters per
day (CTE). For the child resident, water ingestion rates were 1.5 liters per day (RME) and 0.66 liters per
day (CTE). The same exposure frequencies and durations used to assess dermal exposure to water

were used to estimate intakes for ingestion of water.

Exposure parameters for exposure to groundwater are summarized in Tables 5-9 and 5-10, for RME and

CTE, respectively.

Inhalation of Volatiles through Hypothetical Domestic Groundwater Use

Groundwater exposure may also result in inhalation of volatiles, typically for residential receptors who
may be exposed while showering, bathing, washing dishes, etc. Inhalation exposures were estimated
using a mass transfer model developed specifically for this exposure route in combination with an air
intake estimation model. The mass transfer model accounts for inhalation that occurs during a shower
and after a shower while the receptor remains in the closed bathroom. The method used was as follows
(Foster and Chrostowski, 1987):

Intakeg; = (S)(IRs)(K)(EF)(ED)/(BW)(AT)(R,)(CF)
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exp(-R, X D) expR, x (D, -Dy)

K = Dg + R, R,
where: Intake,; = intake of chemical "i" from water via inhalation (mg/kg/day)
S = volatile chemical generation rate (ug/m3-min - shower)
IRg, = inhalation rate (L/min)
K = mass transfer coefficient (min)
EF = exposure frequency (showers/yr)
ED = exposure duration (yr)
BW = body weight (kg)
AT = averaging time or period of exposure (days)
R, = air exchange rate (min™)
CF = conversion factor (1 x 10° pg-L/mg-m?3)
D, = shower duration (min)

X = total time in bathroom (min)

The estimated volatile chemical generation rate is based on two-phase film theory. The model uses
contaminant-specific mass transfer coefficients, Henry's Law constants, droplet diameter, drop time,
viscosity, and temperature. Shower inhalation rates are set at 10 L/min for adult and child residents

(USEPA, 1989). The shower model calculations are presented in an Appendix G to the risk assessment.

Inhalation of Volatiles via Vapor Intrusion into Indoor Air

Volatilization of chemicals from groundwater into indoor air may occur, thereby exposing individuals
inside buildings or dwellings. However, since no VOCs were above the vapor intrusion screening criteria,
no VOCs were retained as COPCs for vapor intrusion at this site. Therefore, it was determined that a
guantitative evaluation was not required because the potential risks associated with this pathway were

regarded as minimal, and no further evaluation was performed.

Exposure of Workers to Volatiles in a Construction/Utility Trench

There are no well-established models available for estimating migration of volatiles from groundwater into
a construction/utility trench. This risk assessment used an approach suggested by the Virginia

Department of Environmental Quality (VDEQ, accessed online at

http://www.deq.state.va.us/vrprisk/raguide.html, 2007) that is based on a combination of a vadose zone

model to estimate volatilization of gases from contaminated groundwater into a trench, and a box model
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to estimate dispersion of the contaminants from the air inside the trench into the above-ground

atmosphere to estimate the EPC for air in a construction trench.
The airborne concentration of a contaminant in a trench was estimated using the following equation:
Cirench = Cow X VF

where: Cyench = air concentration of contaminant in the trench (pg/m3)

Cow concentration of contaminant in groundwater (ug/L)

VF

volatilization factor (L/m?)

The model used in this risk assessment assumes that a construction project could result in an excavation
to 15 feet bgs or less. |If the depth to groundwater at a site is less than 15 feet, the VDEQ model
assumes that a worker would encounter groundwater when digging an excavation or a trench. The
worker would then have direct exposure to the groundwater. The worker would also be exposed to
contaminants in the air inside the trench that would result from volatilization from the groundwater pooling

at the bottom of the trench.
The following equation was used to calculate VF for a trench less than 15 feet deep:

VF= (K XxAXxFx10%x10*x3,600)/(ACHX V)

where: K; = overall mass transfer coefficient of contaminant (cm/s)
A = area of the trench (m?)
F = fraction of floor through which contaminant can enter (unitless)
ACH = air changes per hour = 2 ht
Y = volume of trench (m3)
10° = conversion factor (L/cm3)
10* = conversion factor (cmzlmz)
3,600 = conversion factor (seconds/hr)

Studies of urban canyons suggest that if the ratio of trench width to trench depth, relative to wind
direction, is less than or equal to 1, a circulation cell or cells will be set up within the trench that limits the
degree of gas exchange with the atmosphere, and the ACH is assumed to be 2/hr based on measured
ventilation rates of buildings. If the ratio of trench width to trench depth is greater than 1, air exchange

between the trench and above-ground atmosphere is not restricted, and ACH is assumed to be 360/hr
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based upon the ratio of trench depth to the average wind speed. The risk assessment assumed that the

trench width to depth ratio is less than 1 and the ACH is assumed to be 2 hr.
The overall mass transfer coefficient (K;) was calculated as follows:

Ki=1/{(a/kL) + [(RT) / (Hi kG)]}

where: kL = liquid-phase mass transfer coefficient of i cm/s
R = ideal gas constant (atm-m*/mole-°K) = 8.2 x 10~
T = average system absolute temperature (°K) (Default = 298°K)
H; = Henry's Law constant of i (atm-m3/mol)
kG = gas-phase mass transfer coefficient of i (cm/s)
where: kL = (MWO,/MWi)®® x (T/298) x kL,O,
kiL = liquid-phase mass transfer coefficient of component i (cm/s)
MWO, = molecular weight of O, (g/mol)
MwW; = molecular weight of component i (g/mol)
kL,O, = liquid-phase mass transfer coefficient of oxygen at 25°C (cm/s)

The value of kL, O, is 0.002 cm/s.

kG = (MWH,O/MW,)*>*® x (T/298)"°® x kG, H,0

where: kiG = gas-phase mass transfer coefficient of component i (cm/s)
MWH,0 = molecular weight of water (g/mol)
kG,H,O = gas-phase mass transfer coefficient of water vapor at 25°C (cm/s)

The value of kG, H,O is 0.833 cm/s

Exposures for construction workers associated with the inhalation route were estimated in the following
manner (USEPA, 1989):

Intake yenchi = (Cwenchi )((Ig \;/ ))((i-:_))(E F)(ED)
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where: Intakeyencni = intake of chemical "i" from air via inhalation (mg/kg/day)

Chrrenchi = concentration of chemical "i" in air (mg/m®)

IR, = inhalation rate (m3/hr) = 2.5 m%hr (USEPA, 2002c)

ET = exposure time (hours/day)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

BW = body weight (kg)

AT = averaging time (days)

for noncarcinogens, AT = ED x 365 days/yr
for carcinogens, AT = 70 yr x 365 days/yr

Input assumptions for the volatilization from groundwater to outdoor air model are presented in
Appendix G. Site-specific values were used whenever possible. Model default values were used when
they are believed to be representative of site conditions. Chemical properties were obtained primarily
from the Soil Screening Guidance (USEPA, 2002a).

5.5 TOXICITY ASSESSMENT

Oral and inhalation RfDs and CSFs used in the HHRA for Site 21 were obtained from the following
primary literature sources (USEPA, 2003):

Integrated Risk Information System (IRIS) (online at http://www.epa.gov/iris/subst/index.html).

e USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of Research and
Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk
Technical Support Center develops PPRTVs on a chemical-specific basis when requested by the

USEPA'’s Superfund program.

e Annual Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b for chronic and

subchronic toxicity values.
e Other Toxicity Values — These sources include but are not limited to California Environmental
Protection Agency (Cal EPA) and the Agency for Toxic Substances and Disease Registry (ATSDR)

toxicity values.

e The Risk Assessment Information System (RAIS) (online at http:/rais.ornl.gov/tox/toxvals.shtml) for

subchronic toxicity values.
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Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database is
the preferred source for toxicity values. ORNL RSLs and the Annual Health Effects Summary Tables
(HEAST, 1997b), as well as the PPRTVs, were used as sources of toxicity criteria, and guidance provided
in RAGS-Part C (USEPA, 1991b) was used when evaluating subchronic risks for the construction

worker.1

RfDs and CSFs for the constituents selected as COPCs for Site 21 are presented in Tables 5-11 through
5-14 (i.e., RAGS Part D tables; Table 5s and 6s).

5.5.1 Toxicity Criteria for Dermal Exposure

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values
are considered inappropriate for estimating the risks associated with dermal routes of exposure. Oral
dose-response parameters based on administered doses must be adjusted to absorbed doses before the

evaluation of estimated dermal exposure intakes is made.
The adjustment from administered to absorbed dose was made using chemical-specific absorption
efficiencies published in available guidance [i.e., USEPA, 2004 (the primary reference), IRIS, Agency for

Toxic Substances and Disease Registry (ATSDR) toxicological profiles, etc.] and the following equations:

RfDdermal = (RfDora|)(ABSG|)
CSFierma = (CSFya) /(ABSg))

where: ABSg, = absorption efficiency in the gastrointestinal tract

Absorption efficiencies used in the Site 21 HHRA reflect USEPA’s current dermal assessment guidance
(USEPA, 2004).

55.2 Toxicity Criteria for Chromium

Toxicity criteria are available for two different forms of chromium, the trivalent state and the hexavalent

state, of which the latter is considered to be more toxic. The screening of chromium was conducted

1 Please note that in its comments on the Site 21 risk assessment (IEPA, 2011), IEPA provided
recommendations for some additional toxicity criteria (primarily additional subchronic oral RfD values).
These recommended toxicity criteria would have minimal impact on the overall risk characterization and
remedial decision-making for the Site. Therefore, these comments are addressed in the Uncertainty
Section (Section 5.7.4.2) of the Site 21 risk assessment.
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assuming that 100 percent of the reported total chromium concentration is hexavalent. This is likely a
conservative assumption, and the uncertainty associated with the assumption that all chromium is

hexavalent chromium will be discussed in the uncertainty section of the HHRA.

5.5.3 Toxicity Criteria for Carcinogenic Effects of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The
most extensively studied PAH is BaP, which is classified by USEPA as a probable human carcinogen.
Although CSFs are available for BaP, insufficient data are available to calculate CSFs for other
carcinogenic PAHs. Toxic effects for these chemicals were evaluated using the concept of estimated
orders of potential potency, which relate the potency of the other potentially carcinogenic PAHs to the
potency of BaP, as presented in current USEPA guidance (USEPA, 1993). The equivalent oral and
inhalation CSFs for these chemicals were derived by multiplying the CSFs for BaP by the orders of
potential potency. Inhalation unit risk values for non-BaP carcinogenic PAHs were obtained from the
California EPA.

USEPA currently incorporates the use of age-dependent adjustment factors for carcinogens that act via a
mutagenic mode of action. Carcinogenic PAHs were evaluated following USEPA’'s Guidelines for
Carcinogen Risk Assessment (USEPA, 2005b) and Supplemental Guidance for Assessing Susceptibility
from Early-Life Exposure to Carcinogens (USEPA, 2005a).

5.6 RISK CHARACTERIZATION

The baseline HHRA evaluated potential health risks associated with human exposure to chemicals present
at Site 21. Quantitative risk estimates are based on the conservative assumption that an individual is
exposed to multiple COPCs by multiple exposure pathways. In accordance with USEPA guidance,
chemical- and pathway-specific risks were summed to provide estimates of total risk for a given receptor.
Risk estimates were developed by integrating chemical intake levels with chemical-specific toxicity factors.
Calculating risks for surface and subsurface soil separately would double the exposure that is assumed,;
therefore, the risks and Hls between surface and subsurface soil are averaged, then added to the total
risk calculated for groundwater to achieve the overall risk summaries. Risk example calculations are

provided in Appendix G.

ILCR estimates were generated for each COPC using estimated exposure intakes and published CSFs,

as follows:

ILCR = Estimated Exposure Intake x CSF

071205/P 5-32 CTO C064



REVISION 2

JULY 2012

An ILCR of 1x10°® indicates that the exposed receptor has a one-in-one-million chance of developing
cancer from exposure to site COPCs under the defined exposure scenario. Alternatively, such a risk may
be interpreted as representing one additional case of cancer in an exposed population of one million

people.

Non-carcinogenic risks are assessed using the concept of HQs and hazards indices (HIs). The HQ for a

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

HQ = (Estimated Exposure Intake)/(RfD)
An HI for a given exposure route is generated by summing the individual HQs for the COPCs. The Hl is
not a mathematical prediction of the severity of toxic effects and is therefore not a true risk. It is simply a

numerical indicator of the possibility of the occurrence of non-carcinogenic (threshold) effects.

5.6.1 Comparison of Quantitative Risk Estimates to Benchmarks

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a
site, quantitative risk estimates were compared to typical benchmarks. USEPA has defined the range of
1x10™ to 1x10°® as the ILCR target range for hazardous waste facilities addressed under CERCLA. The
lllinois EPA goal for carcinogenic risks, as specified in TACO Tier 1 and 2, is 1x10®, and for TACO Tier 3
(i.e., site-specific risk assessment) it is the range of 1x10™ to 1x10°® (with stipulations that the specific
requirements of 35 IAC 742.915 (i) be met).

An HI exceeding unity (1.0) indicates that there may be potential non-carcinogenic health risks associated
with exposure. If an HI exceeds unity, target organ effects associated with exposure to COPCs are
segregated (and the HI is calculated on a target organ/target effect basis). Only those chemicals that
affect the same target organ(s) or exhibit similar critical effect(s) are regarded as truly additive.
Consequently, it may be possible for a cumulative HI to exceed 1.0, but no adverse health effects are
anticipated if the COPCs do not affect the same target organ or exhibit the same critical effect. Individual

target organ Hls for the receptors are presented in Appendix G.

5.6.2 Risk Assessment Results

The baseline HHRA conducted for Site 21 evaluated the risks potentially incurred by site
maintenance/occupational workers, adolescent trespassers, construction workers, and hypothetical future
residents. Both RME and CTE scenarios were evaluated. Tables 5-15 and 5-16 contain a summary of

the estimated risks, with and without groundwater included, for Site 21 for the RME and CTE, respectively
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(RAGS Part D tables; Table 9s). Calculations of the detailed chemical-specific risks for Site 21 are

included in Appendix G. The following sections discuss the results of the risk characterization.

5.6.2.1 Carcinogenic Risks - RME

Quantitative estimates of carcinogenic effects are presented in the form of ILCRs. The target risk range
for carcinogenic effects, as defined by the USEPA and lllinois TACO Tier 3, is between 1x10™ and 1x10°.
The lllinois EPA goal for carcinogenic risks, as specified in TACO Tier 1 and 2, is 1x10°. Estimated
ILCRs for Site 21 are discussed in the following subsections. The carcinogenic risks calculated for the
RME case are in Table 5-15 (RAGS Part D tables; Table 9s).

Carcinogenic Risks for Exposure to Surface Soil - RME

The ILCR for construction workers (4x10'6) was within the USEPA and lllinois EPA TACO Tier 3 target
risk range for carcinogenic effects of 1x10™ and 1x10° but greater than the lllinois EPA TACO Tier 1 and
2 goal of 1x10°° under the defined RME conditions. The elevated risk in the construction worker receptor

is due to c-PAHSs in surface soil.

The ILCR for maintenance/occupational workers (8x10™) was within the USEPA and lllinois EPA TACO
Tier 3 target risk range for carcinogenic effects of 1x10™ and 1x10°, but greater than the lllinois EPA
TACO Tier 1 and 2 goal of 1x10°. The elevated risk in the occupational/maintenance worker receptor is

predominantly attributed to arsenic and c-PAHs in surface soil.

The ILCR for adolescent trespassers (1x10°) was within the USEPA and lllinois EPA TACO Tier 3 target
risk range for carcinogenic effects of 1x10™ and 1x10°, but greater than the Illinois EPA TACO Tier 1 and
2 goal of 1x10°. The elevated risk in the adolescent trespasser receptor is predominantly attributed to
c-PAHSs in surface soil. However, it should be noted that this is a hypothetical receptor, since under

current conditions the surface soils of Site 21 are covered by buildings and pavement.

The total ILCR for hypothetical future residents (adult + child) exposure to surface soil was 4x10°, which
is greater than the USEPA and lllinois EPA TACO Tier 3 target risk range for carcinogenic effects of
1x10™ and 1x10®, and the lllinois EPA TACO Tier 1 and 2 goal of 1x10°. The residential risk is primarily

attributed to exposure to carcinogenic c-PAHs and arsenic in surface soil.

Carcinogenic Risks for Exposure to Subsurface Soil - RME

The ILCR for construction workers (3x10'6) was within the USEPA and lllinois EPA TACO Tier 3 target
risk range for carcinogenic effects of 1x10™ and 1x10°, but greater than the lIllinois EPA TACO Tier 1 and
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2 goal of 1x10® under the defined RME conditions. The elevated risk in the construction worker receptor

is attributed to c-PAHSs in subsurface soil.

The total ILCR for hypothetical future residents (adult + child) exposure to subsurface soil was 3x107%,
which is greater than the USEPA and lllinois EPA TACO Tier 3 target risk range for carcinogenic effects
of 1x10™ and 1x10°, and the lllinois EPA TACO Tier 1 and 2 goal of 1x10°. The residential risk is

primarily attributed to exposure to c-PAHs and arsenic in subsurface soil.

Carcinogenic Risks for Exposure to Groundwater - RME

The ILCR for construction workers (8x10®) was less than the target risk goal of 1x10°°.

Domestic use of groundwater at Site 21 is not expected to occur under current and/or future land uses
because the facility and surrounding area are supplied by public water, the facility has a groundwater use
restriction in place, and there are no drinking water wells located immediately downgradient of the site.
However, the residential groundwater scenario was evaluated based on the assumption that groundwater
at the site will be used as a source of domestic drinking water in the future for risk management
purposes. The total ILCR (3x10™) for hypothetical future residents (adult + child) for groundwater use is
greater than the USEPA target risk range and lllinois EPA goal for carcinogenic effects. The residential

risk is primarily attributed to exposure to c-PAHs, arsenic, and dioxins by ingestion of groundwater.

5.6.2.2 Non-Carcinogenic Effects - RME

Quantitative estimates of non-carcinogenic (toxic) effects are presented in the form of HQs and Hls. As
discussed above, the risk benchmark for HQs and Hls (calculated on a target organ-specific basis) is 1
(USEPA, 1989). Estimated HQs and Hls for Site 21 are discussed below and summarized in Table 5-15.

Non-Carcinogenic Risks for Exposure to Surface Soil - RME

The cumulative Hls for adolescent trespassers (HI = 0.05), maintenance/occupational workers (HI = 0.3),
and future adult residents (HI = 0.9) were less than unity (1.0), indicating that adverse non-carcinogenic

health effects are not anticipated for these receptors under the defined RME conditions.

The cumulative HI for the future child resident (HI = 8) exceeded unity. The major contributor to the child

resident HI was arsenic and iron by ingestion (HQ = 8).

The cumulative HI for construction workers (HI = 13) exceeded unity. The major contributor to the

construction worker HI was manganese by inhalation of particulates (HQ = 12). It should be noted that
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the soil EPCs for the construction worker are conservatively assumed to be the maximum detected
concentrations of COPCs. In addition, for manganese in surface soil the maximum detection is
2,420 mg/kg in a data set with a mean of 590 mg/kg and 95 percent UCL of 770 mg/kg. This possible

outline may represent a hot spot.

Non-Carcinogenic Risks for Exposure to Subsurface Soil - RME

The cumulative HI for construction workers (HI = 10) exceeded unity. The major contributor to the

construction worker HI was manganese by inhalation of particulates (HQ = 9).

The cumulative HI for the future child resident (HI = 8) exceeded unity. The major contributor to the child

resident HI was arsenic, cobalt, and iron by ingestion (HQ = 7).

Non-Carcinogenic Risks for Exposure to Groundwater - RME

The cumulative groundwater HI for construction workers (HI = 0.4) was less than unity, indicating that
adverse non-carcinogenic health effects are not anticipated for this receptor under the defined RME

condition.

The cumulative His for adult and child residents (23 and 7) exceeded unity. However, the groundwater
risks were based on assumed exposure to maximum detected concentrations, and exposure to

groundwater at Site 21 is not expected to occur under current and/or future land uses.

5.6.2.3 Carcinogenic Risks - CTE

As discussed previously, an evaluation of the potential risks associated with the CTE scenario is included
to provide a measure of the central, or average, case exposure. Estimated HQs and Hlis for the CTE

scenario for Site 21 are discussed below and summarized in Table 5-16.

Carcinogenic Risks for Exposure to Surface Soil - CTE

The ILCRs for construction workers (2x10'7) and adolescent trespassers (8x10'7) were less than the target

risk goal of 1x10°.
The ILCR for maintenance/occupational workers was 3x10°°, within the USEPA and lllinois EPA TACO

Tier 3 target risk range for carcinogenic effects, but greater than the lllinois EPA TACO Tier 1 and 2 goal
of 1x10°.
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The total ILCR for hypothetical future residents (adult + child) was 9x10°®, within the USEPA and lllinois
EPA TACO Tier 3 target risk range for carcinogenic effects, but greater than the lllinois EPA TACO Tier 1
and 2 goal of 1x10°.

Carcinogenic Risks for Exposure to Subsurface Soil - CTE

The ILCR for construction workers (1x10'7) was less than the target risk goal of 1x10°.
The total ILCR for hypothetical future residents (adult + child) was 7x10°®, within the USEPA and lllinois
EPA TACO Tier 3 target risk range for carcinogenic effects, but greater than the lllinois EPA TACO Tier 1

and 2 goal of 1x10°®.

Carcinogenic Risks for Exposure to Groundwater - CTE

The ILCR for construction workers (5x10'9) was less than the target risk goal of 1x10°.

The total residential ILCR (4x107°) was within the USEPA and Illinois EPA TACO Tier 3 target risk range

for carcinogenic effects of 1x10™ and 1x10°®, but greater than the Illinois EPA goal of 1x107°.

5.6.2.4 Non-Carcinogenic Effects - CTE

Non-Carcinogenic Risks for Exposure to Surface Soil - CTE

The cumulative HIs for maintenance/occupational workers (HI = 0.08), adolescent trespassers (HI =
0.008), future child residents (HI = 0.8) and future adult residents (HI = 0.08) were less than unity (1.0),
indicating that adverse non-carcinogenic health effects are not anticipated for these receptors under the
defined CTE conditions.

The cumulative HI for construction workers (HI = 2) exceeded unity. The major contributor to the

construction worker HI was manganese by inhalation of particulates.

Non-Carcinogenic Risks for Exposure to Subsurface Soil - CTE

The cumulative Hls for future child residents (HI = 0.6) and future adult residents (HI = 0.07) were less
than unity (1.0), indicating that adverse non-carcinogenic health effects are not anticipated for these

receptors under the defined CTE conditions.

The cumulative HI for construction workers (HI = 2) exceeded unity. The major contributor to the

construction worker HI was manganese by inhalation of particulates.
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Non-Carcinogenic Risks for Exposure to Groundwater - CTE

The cumulative HI for construction workers (HI = 0.4) was less than unity (1.0), indicating that adverse

non-carcinogenic health effects are not anticipated for these receptors under the defined CTE conditions.

The cumulative His for child and adult residents (HI = 10 and 5, respectively) exceeded unity. The major
contributor was manganese by ingestion of groundwater for the adult, and manganese, cobalt and iron for
the child. However, the groundwater risks were based on the assumed exposure to maximum detected
concentrations, and exposure to groundwater at Site 21 is not expected to occur under current and/or

future land use.

5.7 UNCERTAINTY ANALYSIS

The baseline HHRA for Site 21 was performed in accordance with current USEPA and lllinois EPA
guidance. However, there are varying degrees of uncertainty associated with the baseline HHRA. This
section presents a brief summary of uncertainties inherent in the HHRA and includes a discussion of how

they may affect the quantitative risk estimates and conclusions of the risk analysis.

57.1 General Uncertainty in Risk Assessment

Uncertainty in the selection of COPCs is related to the current status of the predictive databases,
grouping of samples, and procedures used to include or exclude constituents as COPCs. Uncertainty
associated with the exposure assessment includes the values used as input variables for a given intake
route or scenario, assumptions made to determine EPCs, and predictions regarding future land use and
population characteristics. Uncertainty in the toxicity assessment includes the quality of the existing
toxicity data needed to support dose-response relationships, and weight of evidence used to determine
the carcinogenicity of COPCs. Uncertainty in risk characterization includes that associated with exposure
to multiple chemicals, and the cumulative uncertainty from combining conservative assumptions made in

earlier steps of the HHRA process.

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the
assumptions made throughout the HHRA, including selection of COPCs and selection of values for
dose-response relationships. To account for uncertainties in the development of a HHRA, conservative
estimates must be made to make sure that the particular assumptions made are protective of sensitive
subpopulations and maximum exposed individuals. Therefore, throughout the entire HHRA, assumptions
that consider safety factors are made so that the final calculated risks are overestimated, and

consequentially, very conservative.
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The major sources of uncertainty associated with this HHRA are discussed below.

5.7.2 Uncertainty in Selection of COPCs

A minor amount of uncertainty is associated with the selection of COPCs that may affect the numerical
risk estimates presented in the HHRA. The most significant issues related to uncertainty in COPC
selection are the existing database (i.e., the use of validated or unvalidated sample results), the biased
selection of sampling locations, inclusion of chemicals potentially attributable to background, screening
levels used, and absence of screening levels for a few chemicals detected in the site media. A brief

discussion of each of these issues is provided in the remainder of this section.

5.7.2.1 Existing Databases

The data used in the HHRA were based on the most recent analytical data collected at Site 21 during Sl
field activities. No historical data were used for HHRA purposes. The analytical data were validated
according to the methodologies specified in the Site 21 RI/SI Work Plan (Tetra Tech, 2010). The
qualification of data during the formal data validation process is not expected to compromise the results of
the HHRA. Analytical data qualified as estimated were utilized, even though the reported concentrations
or sample-specific quantitation limits may be somewhat imprecise. The use of estimated data adds to the
uncertainty associated with the HHRA. However, the associated uncertainty is expected to be negligible
compared to the other uncertainties inherent in the risk evaluation process (i.e., uncertainties with land
uses, exposure scenarios, toxicological criteria, etc.). When determining exposure concentrations via
statistical procedures, chemicals not detected were conservatively assumed to be present at
concentrations equal to the sample-specific detection limits. Analytical results for chemicals qualified “R,"

rejected, were not used in the risk assessment.

5.7.2.2 Biased Selection of Sampling Locations

Soil boring and sample locations were selected to assist in detecting soil and groundwater contamination
throughout the intended study area and used to conduct this risk assessment. Sample locations were
biased toward areas where waste may have been placed in the past. The biased data collection strategy
was designed to prevent overlooking a potential unacceptable human health risk. However, this most
likely also overestimates the risks to potential receptors.

5.7.2.3 Chemicals Potentially Attributable to Background

No chemicals in soil and groundwater were eliminated as COPCs on the basis of comparisons to

background concentrations.
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5.7.2.4 COPC Screening Levels

The use of risk-based screening levels for soil and groundwater based on conservative residential land
use scenarios corresponding to ILCRs of 1x10° and His of 0.1 should make certain that the significant
contributors to risk from a site are evaluated. The elimination of chemicals that are present at
concentrations that correspond to ILCRs less than 1x107° and His less than 0.1 should not affect the final
conclusions of the HHRA, because these chemicals are not expected to cause a potential health concern

at the concentrations detected.

5.7.25 Absence of COPC Screening Levels

Because of the lack of toxicity criteria, risk-based screening levels are currently not available for a few
constituents detected at Site 21 (e.g., benzo(g,h,i)perylene, etc.). Therefore, screening levels available for
surrogate chemicals were used as screening levels for these constituents. The use of these surrogates

may increase the uncertainty in the HHRA. The direction of bias cannot be determined.

573 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment can arise because of the methods used to calculate EPCs,
determination of land use conditions, and selection of exposure parameters. Each of these is discussed

below.

5.7.3.1 Exposure Point Concentrations

Uncertainty is associated with the use of the 95-percent UCL on the mean concentration as the EPC, as
was done in the evaluation of the soil data. As a result of using the 95-percent UCL, the estimations of
potential risk are most likely to be overestimated because this is a representation of the upper limit to
which potential receptors would be exposed over the entire exposure period. The maximum
concentration is also used when the UCL is greater than the maximum concentration: in the soil data
evaluation for construction workers and residents for the RME scenario, and in the groundwater data
evaluation for the RME scenario. The use of the maximum concentration as the EPC tends to
overestimate potential risks because receptors are assumed to be exposed continuously to the maximum
concentration for the entire exposure period, which is very unlikely. Moreover, many of the maximum
results of COPCs are not representative of the entire soil dataset for a specific COPC, but are rather high
outliers. For example, the maximum detected concentration of benzo(a)pyrene equivalents in subsurface
soil (39.4 mg/kg) is nearly an order of magnitude greater than the next highest concentration (4.7 mg/kg)
and 50 times higher than 19 of 22 subsurface soil samples. Therefore, theoretical excess lifetime cancer

risks for construction workers and residents are likely overestimated given the application of the maximum
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detected subsurface soil concentration of BaP Equivalents as the EPC. Inclusion of such high outlier

maximum concentrations also will yield the calculation of relatively high mean and 95 percent UCL of the

mean concentrations, potentially resulting in an overestimation of risks for scenarios that use statistical

values as EPCs. For example, the maximum detected concentration of manganese in surface soil

samples (2,420 mg/kg) is two times greater than the next three highest sample concentrations (1250,

1070, 965 mg/kg), and is an outlier for the dataset at the 10 percent, 5 percent, and 1 percent significance

levels (ProUCL, 2010). The 95 percent UCL with the inclusion of the maximum detection is 769 mg/kg,
while the 95 percent UCL of the dataset without the maximum (high outlier) is 626 mg/kg.

Uncertainty is also introduced when non-detected results are assigned a value of the quantitation limit
when calculating the EPC. This most likely also overestimates the risks to potential receptors because

most of these values would be lower than the detection limit.

5.7.3.2 Land Use

Uncertainty and conservatism may be introduced into the HHRA when estimated risks are not based on
current land use patterns. The risks calculated in this HHRA are based on current and potential projected
future land use at Site 21. However, a large source of conservatism in this HHRA is related to
groundwater usage, especially in the future residential scenarios. This HHRA assumes that groundwater
is used as a source of future domestic drinking water. However, groundwater is not currently used for this
purpose, and it is unlikely that groundwater at the site would ever be used as a source of potable water in
the future. Because of this, the inclusion of this pathway most likely overestimates the risks to potential

residential receptors.

Therefore, in this HHRA, total risk estimates for the residential scenarios were calculated both with and
without the groundwater pathway included, for comparison and risk management purposes. A discussion

of the difference in these risk calculations is included in the Summary section (Section 5.8).

5.7.3.3 Exposure Parameters

Each exposure factor selected for use in the HHRA contains some associated uncertainty. Generally,
exposure factors are based on surveys of physiological and lifestyle profiles across the United States.
The attributes and activities studied in these surveys generally have a broad distribution. To avoid
underestimation of exposure, USEPA guidelines (e.g., USEPA, 1991b) for the RME receptor were used, if
applicable, which generally specify the use of the 95" percentile for most parameters. Therefore, the
selected exposure factors for the RME receptor represent the upper bound of the observed or expected
practices that are characteristic of the majority of the population. Because USEPA does not provide

values for exposure factors for some receptors/pathways, professional judgment was used to determine
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some values. When using professional judgment, an effort was made to be reasonably conservative.

However, the use of professional judgment adds uncertainty to the HHRA.

Generally, uncertainty can be assessed for many assumptions made in determining factors for calculating
exposures and intakes. Many of these parameters were determined from the statistical analyses of
human population characteristics. Often, the database used to summarize a particular exposure
parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables in the
RME scenario have low uncertainty. For many parameters for which limited information exists
(e.g., dermal absorption), greater uncertainty exists. For example, current USEPA guidance (USEPA,
2004) does not provide dermal absorption factors for exposure to most metals (except arsenic and
cadmium) and VOCs in soil. Therefore, risks for dermal contact with soil were not evaluated for metals
other than arsenic and cadmium, or for VOCs. Consequently, risks from exposure to soil may be

underestimated by omitting metals and VOCs from the dermal HHRA.

5.7.4 Migration of Soil to Groundwater Pathway

Maximum subsurface and surface soil concentrations were compared to the USEPA Generic soil-to-
groundwater SSLs and lllinois EPA TACO and Non-TACO Migration to Groundwater Class | screening
criteria. These results are summarized in Table 5-17 (a and b) for surface and subsurface saill,

respectively.

The comparison shown in Table 5-17a indicates that two VOCs (benzene and tetrachloroethylene), two
SVOCs (carbazole and bis(2-ethylhexyl)phthalate,), some PAHs (benzo(a)anthracene BaP,
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, chrysene,
2-methylnaphthalene, and naphthalene), some pesticides (4,4-DDD, 4,4-DDE, 4,4-DDT, alpha-BHC,
alpha-chlordane, beta-BHC, delta-BHC, dieldrin, gamma-chlordane, lindane, endrin, and heptachlor
epoxide), one PCB (Aroclor-1260), some dioxins/furans (1,2,3,4,6,7,8,9-OCDD; 1,2,3,4,6,7,8-HPCDF;
1,2,3,4,6,7,8-HPCDD; 1,2,3,4,7,8-HXCDF; 1,2,3,6,7,8-HXCDD; 1,2,3,6,7,8-HXCDF; 1,2,3,7,8,9-HXCDD;
1,2,3,7,8,9-HXCDF; 1,2,3,7,8-PECDD; 2,3,4,6,7,8-HXCDF; 2,3,4,7,8-PECDF; 2,3,7,8-TCDF; and
2,3,7,8-TCDD), one herbicide (2,4-D), and several metals (aluminum, antimony, arsenic, barium,
beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, silver, vanadium,
and zinc) were detected in surface soil at concentrations that exceeded one or more of the screening

criteria.

The comparison shown in Table 5-17b indicates that four VOCs (benzene, chloromethane, ethylbenzene,
and tetrachloroethylene), SVOC carbazole, some PAHs (benzo(a)anthracene BaP, benzo(b)fluoranthene,
benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, chrysene, 2-methylnaphthalene,
and naphthalene), some pesticides (4,4-DDD, 4,4-DDE, 4,4-DDT, aldrin, alpha-BHC, alpha-chlordane,
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beta-BHC, delta-BHC, dieldrin, gamma-chlordane, lindane, and heptachlor epoxide), two PCBs
(Aroclor-1260 and Aroclor-1242), some dioxins/furans (1,2,3,4,6,7,8,9-OCDD; 1,2,3,4,6,7,8-HPCDD;
1,2,3,6,7,8-HXCDD; 1,2,3,7,8-PECDD; 2,3,4,7,8-PECDF; and 2,3,7,8-TCDD), one herbicide (2,4-D), and
metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead,
manganese, mercury, nickel, selenium, vanadium, and zinc) were detected in subsurface soil at

concentrations that exceeded one or more of the screening criteria.

These exceedances of SSLs may indicate the potential for chemicals to leach to groundwater and impact
water quality. However, the majority of the chemicals detected in soil at concentrations exceeding SSLs
for migration from soil to groundwater were not detected in groundwater samples collected at the site (two
of the VOCs, all the SVOCs, all the dioxins/furans, all the herbicides, all but three of the pesticides, and

about two-thirds of the metals).

Based on the above discussion and knowledge of site history, the potential exists for chemicals detected
in soil to adversely impact environmental media downgradient of Site 21; however, it is unlikely that the
concentrations of constituents in soil would adversely impact groundwater quality. In addition, exposure
to groundwater at Site 21 is not expected to occur under current and/or future land uses because the
facility and the area surrounding the facility are supplied by public water, the facility has a groundwater
use restriction in place, and there are no drinking water wells located immediately downgradient of the

site.

575 Uncertainty in the Toxicological Evaluation

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of

available criteria) are presented in this section.

5.7.5.1 Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose-
response evaluations for the COPCs. The hazard assessment deals with characterizing the nature and
strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in
animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated
as a weight-of-evidence determination using USEPA methods. Positive animal cancer test data suggest
that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal data
cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of non-
cancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) anticipated in humans.
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Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.
Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route;
when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar
fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals;
and when the COC is structurally similar to other chemicals for which the toxicity is more completely

characterized.

Uncertainty in the dose-response evaluation includes determination of a CSF for the carcinogenic
assessment and derivation of an RfD or RfC for the non-carcinogenic assessment. Uncertainty is
introduced from interspecies (animal-to-human) extrapolation which, in the absence of quantitative
pharmacokinetic or mechanistic data, is usually based on consideration of interspecies differences in
basal metabolic rate. Uncertainty also results from intraspecies variation. Most toxicity experiments are
performed with animals that are very similar in age and genotype, so intragroup biological variation is
minimal, but the human population of concern may reflect a great deal of heterogeneity including unusual
sensitivity or tolerance to the COPC. Even toxicity data from human occupational exposures reflect a
bias because only those individuals sufficiently healthy to attend work regularly (the "healthy worker
effect") and those not unusually sensitive to the chemical are likely to be occupationally exposed. Finally,
uncertainty arises from the quality of the key study from which the quantitative estimate is derived and the
database. For cancer effects, the uncertainty associated with dose-response factors is mitigated by
assuming the 95-percent upper bound for the CSF. Another source of uncertainty in carcinogenic
assessment is the method by which data from high doses in animal studies are extrapolated to the dose
range expected for environmentally exposed humans. The linearized multistage model, which is used in
nearly all quantitative estimations of human risk from animal data, is based on a non-threshold
assumption of carcinogenesis. Evidence suggests, however, that epigenetic carcinogens, as well as
many genotoxic carcinogens, have a threshold below which they are non-carcinogenic. Therefore, the
use of the linearized multistage model is conservative for chemicals that exhibit a threshold for

carcinogenicity.

For non-cancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to
mitigate poor quality of the key study or gaps in the database. Additional uncertainty for non-cancer
effects arises from the use of an effect level in the estimation of an RfD or RfC because this estimation is
predicated on the assumption of a threshold below which adverse effects are not expected. Therefore,
an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty arises in
estimation of an RfD or RfC for chronic exposure from subchronic data. Unless empirical data indicate
that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is applied

to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs is mitigated by the use
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of uncertainty and modifying factors that normally range between 3 and 10. The resulting combination of

uncertainty and modifying factors may reach 1,000 or more.

The derivation of dermal RfDs and CSFs from oral values introduces uncertainty. This is particularly the
case when chemical-specific gastrointestinal absorption rates are not available in the literature or when

only qualitative statements regarding absorption are available.

5.75.2 Impact on Risk Characterization if IEPA Additional Toxicity Criteria Were Applied

During its review of the draft of this human health risk assessment (IEPA, 2011), IEPA proposed a
number of toxicity criteria, primarily subchronic RfD from Tier 3 toxicity resources (per USEPA, 2003).
The IEPA comments and the NAVY'’s responses to comments are provided in Appendix G. Summarized
below is a comparison between the toxicity criteria that have been applied in the risk assessment and
those additional toxicity values proposed by IEPA. This analysis is presented in its entirety in Appendix
G. As indicated by this evaluation, there would not be substantive changes in the overall risk

characterization nor risk decision-making if the alternative IEPA values are used.

For the following COPCs, IEPA’s proposed subchronic oral reference doses are the same as the chronic
RfD that were used in the Site 21 risk assessment: antimony, barium, and iron. Therefore there is no
change in the risk assessment result for subchronic scenarios (i.e., the construction scenario) for these
COPCs.

For a number of other COPCs, IEPA’s recommended Tier 3 subchronic toxicity values are higher than
those used in the Site 21 risk assessment (e.g., naphthalene, 2,3,7,8-TCDD, Aroclor 1260, benzene,
tetrachloroethylene, chromium VI, and cobalt). Therefore, the risks calculated for the construction worker

are more conservative in the Site 21 risk assessment than if these subchronic RfD are applied.

Likewise, for a number of other COPCs, the proposed Tier 3 subchronic RfC are higher than those used
in the Site 21 risk assessment (e.g., benzene, chromium VI, cobalt, and vanadium). Therefore, the risks
calculated for the construction worker are more conservative in the Site 21 risk assessment than if these

subchronic RfC are applied.

Finally, a few of IEPA’s proposed toxicity values are more conservative than those used in the Site 21 risk
assessment. These include the chronic oral RfD for manganese (0.023 mg/kg-day rather than the value
of 0.047 mg/kg-day used in the Site 21 risk assessment) and the subchronic oral RfD for aluminum
(1 mg/kg-day vs. 2 mg/kg-day used in the risk assessment). Neither of these COPCs for the oral
ingestion pathway were risk-drivers; therefore, changing the oral toxicity values of manganese and

aluminum would not change the overall risk summary.
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In summary, the summed Hls for ingestion and dermal for the construction worker are the same or very
similar when the IEPA toxicity values are applied compared to the summed Hls in the Site 21 risk

assessment. See the last section of Appendix G for this analysis.

5.7.5.3 Uncertainty Associated with Evaluation of the Dermal Exposure Pathway

According to RAGS Part E (USEPA, 2004), risks from dermal absorption from soil are to be quantitatively
evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, DDT, TCDD (and other
dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs because of the limited guidance available to
estimate dermal absorption factors for other constituents. Of these, arsenic, cadmium, TCDD, PAHSs, and
PCBs are COPCs in soil. Therefore, the dermal route of exposure was evaluated quantitatively for these
chemicals only. Risks for dermal exposure to metals (other than arsenic and cadmium) and VOCs identified
as COPC:s for soil were not quantified in the HHRA; consequently, potential risks may be underestimated by

excluding these constituents from the dermal HHRA calculations.

Aqueous risks were calculated using a USEPA model presented in RAGS Part E (USEPA, 2004), which,
according to the guidance, tends to overestimate intakes and risks for dermal contact for some chemicals
(e.g., PAHs, PCBs). Because of the large uncertainties associated with dermal contact with water, risks
from dermal absorption of PAHs, dioxins, and pentachlorophenol from groundwater were not evaluated in
this HHRA. This may underestimate the risk estimates for groundwater. Appendices A and B of RAGS
Part E discuss the uncertainties in the permeability coefficients for these chemicals and limitations of the

dermal absorption model when evaluating chemicals.

5.75.4 Uncertainty Associated with Evaluation of Arsenic

In addition, human health HHRAs do not take into account the unique aspects of evaluating exposures to
arsenic in soil. For example, risks from ingestion of arsenic in soil are often based on toxicity factors
derived from studies of arsenic (soluble arsenate or arsenite) in drinking water. However, the toxicity of
arsenic in drinking water cannot be directly extrapolated to toxicity of arsenic in soil because of
differences in chemical form, bioavailability, and excretion kinetics. Because of the differences between
soil arsenic and water arsenic, risks from arsenic in soil are likely to be lower than what would be

calculated using default toxicity values for arsenic in drinking water (Valberg, 1997).
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5.7.6 Uncertainty in the Risk Characterization

5.7.6.1 Uncertainty Associated with the Additivity of Effects

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects
from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing
cancer risks for several substances across different exposure pathways. This assumes that each
substance has a similar effect and/or mode of action. Often compounds affect different organs, have
different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate
assumption. However, the assumption of additivity is made to provide a conservative estimate of risk.

This may overestimate the risk.

5.7.6.2 Uncertainty Associated with the Risk Characterization of Surface and Subsurface Soil

Calculating risks for surface and subsurface soil separately doubles the exposure that is assumed
because the dose calculations for both media apply the full default exposure factors. As this is an
unrealistic scenario, the risks and His between surface and subsurface soil are averaged, then added to
the total risk calculated for groundwater to achieve the overall risk summaries. This may either

underestimate or overestimate risk.

5.7.6.3 Uncertainty Associated with Antagonistic or Synergistic Effects

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no
information is available to determine the potential for antagonism or synergism for the COPCs.
Therefore, the uncertainty regarding antagonistic or synergistic effects is ambiguous because potential

human health risks may either be underestimated or overestimated.

5.8 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT

This section and Tables 5-15 and 5-16 present a summary of the HHRA findings for Site 21. Four
potential receptor groups were evaluated: occupational/maintenance workers, adolescent trespassers,

adult and child residents, and construction workers.

5.8.1 Non-Carcinogenic Risks

Pathway-specific RME and CTE Hls were less than or equal to 1.0 for occupational/maintenance workers
and adolescent trespassers in the study area. For this reason, adverse non-carcinogenic health effects

are not anticipated for these receptors at Site 21.

071205/P 5-47 CTO C064



REVISION 2

JULY 2012

RME and CTE total His (12 and 2, respectively) are greater than 1.0 for the future construction workers in
the study area. For future construction workers, the organ-specific HIs for the central nervous system
(CNS) associated with inhalation of manganese on particulates/dusts from surface and subsurface soil
accounted predominantly for the non-carcinogenic risk for the RME scenario. Cardiovascular system
effects were 1.8, attributable to arsenic in soil. In the CTE scenario, the organ-specific HI for the CNS
associated with inhalation of manganese on particulates/dusts from surface and subsurface soll
accounted for most of the non-carcinogenic risk. Groundwater Hls for the construction worker scenario
for both RME and CTE were below 1.0. RAGS Part D Table 9s are included in Appendix G and

summarize organ-specific Hls for both RME and CTE.

5.8.1.1 Hypothetical Residential Scenario - No Domestic Use of Groundwater (Groundwater

Ordinance in place)

In addition, if the domestic use of groundwater pathways are not included, RME and CTE His for future
adult residents were less than 1.0. For this reason, with the groundwater ordinance in place, adverse

non-carcinogenic health effects are also not anticipated for these receptors.

RME His are greater than 1.0 for future child residents in the study area. However, the CTE Hls for the

future child resident are less than or equal to 1.0.

For future child residents, ingestion of subsurface and surface soil are the primary pathways of concern in
the RME scenario. Arsenic, iron, and cobalt are COPCs in soil with HQs that each exceed 1.0. It should
be noted that the future residential scenario with soil conservatively uses the maximum detected
concentrations of COPCs as EPCs. RAGS Part D Table 9s are included in Appendix G and summarize
organ-specific His for both RME and CTE.

Tables 5-15 and 5-16 summarize the hypothetical non-domestic use of groundwater scenario.

5.8.1.2 Hypothetical Residential Scenario with Domestic Use of Groundwater Pathways

Direct exposure to groundwater at Site 21 is not expected to occur under current and/or future land uses.
However, the residential groundwater scenario was also evaluated based on the assumption that
groundwater at the site, although very unlikely, could be used as a source of domestic drinking water in
the future.

Pathway-specific RME and CTE HIs were greater than 1.0 for child and adult residents in the study area

under this scenario.
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For future child residents, ingestion of subsurface and surface soil and ingestion of groundwater are the
primary pathways of concern in the RME scenario. Further examination of these results reveals that the
organ-specific HIs for many target organs are greater than 1.0. These include Hls for potential toxic
effects to blood, cardiovascular system (CVS), CNS, and the gastrointestinal system, with multiple

COPCs contributing to these estimates.

For future adult residents, ingestion of groundwater would be the primary pathway of concern in this RME
scenario. COPCs cobalt, iron, and manganese in groundwater, if it were used for drinking water, are
associated with target organ-specific His that are greater than 1.0. These target organ-specific Hls are

for the blood, GI system, and CNS, respectively.

The exceedances of 1.0 by organ-specific HIs and individual contaminants indicate that adverse non-
carcinogenic health effects are possible in this scenario, for future child and adult residents, especially in
the highly unlikely event that groundwater were used for drinking water.

Tables 5-15 and 5-16 summarize this hypothetical domestic use groundwater scenario.

5.8.2 Carcinogenic Risks

RME and CTE -cancer risk estimates for construction workers, adolescent trespassers, and
occupational/maintenance workers for Site 21 do not exceed the target USEPA. 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 provided in this report 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.

5.8.2.1 Hypothetical Residential Scenario - No Domestic Use of Groundwater (Groundwater

Ordinance in place)

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™ to 1x10®) and the Illinois EPA TACO Tier 1 and 2 risk goal (1x10°®). The CTE risk estimate is
within the target USEPA and lllinois EPA TACO Tier 3 cancer risk range, but exceeds the lllinois EPA
TACO Tier 1 and 2 risk goal.

The major contributors to cancer risk at Site 21 under this scenario are primarily arsenic and c-PAHs, and

to a lesser degree Aroclor-1260 and dioxins, in surface and subsurface soil.
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Tables 5-15 and 5-16 summarize the hypothetical non-domestic use of groundwater scenario.

5.8.2.2 Hypothetical Residential Scenario with Domestic Use of Groundwater Pathways

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 (1x10'4 to 1x10'6) and the
lllinois EPA TACO Tier 1 and 2 risk goal (1x10'6). The CTE risk estimate is within the target USEPA

cancer risk range, but exceeds the Illinois EPA TACO Tier 1 and 2 risk goal.

The major contributors to cancer risk at Site 21 under this scenario are arsenic and c-PAHSs in subsurface
and surface soil, and to a lesser degree dioxins and Arochlor-1260 in surface soil; and
pentachlorophenol, arsenic, c-PAHSs, tetrachloroethylene, dioxins, Aroclor-1260, and delta-BHC in

groundwater.

5.8.3 Human Health Risk Assessment Contaminants of Concern

Based on the non-cancer and cancer evaluations, the following contaminants with non-cancer HQs
greater than 1.0 or with cancer risks greater than 1x10™ were identified as COCs: c-PAHSs, arsenic, and
iron for residential exposure to surface soil; arsenic, iron, cobalt, and c-PAHSs for residential exposure to

subsurface soil; and inhalation of manganese in subsurface and surface soil by construction workers.

If the domestic use of groundwater is taken into consideration, based on the non-cancer and cancer
evaluations, the following contaminants with non-cancer HQs greater than 1.0 or with cancer risks greater
than 1x10™ were identified as additional COCs: arsenic, cobalt, iron, manganese, pentachlorophenol, and
dioxins for residential exposure to groundwater. However, direct exposure to groundwater at Site 21 is
not expected to occur under current and/or future land uses because the facility and the area surrounding
the facility are supplied by public water, the facility has a groundwater use restriction in place, and there

are no drinking water wells located downgradient of the site.
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HUMAN HEALTH SURFACE SOIL SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 6
. _ Average TACO - NON-TACO - - NON-TACO - TACO - NON-TACO - TACO - NON-TACO -
Minimum Maximum < Overall . . . . . ., |TACO - Residential idential Soil Industrial - Industrial/ Industrial - Industrial
Parameter CAS No. Result Result Positive Average ReS|dent‘|al Soil ReS|dent‘|al Soil Soil Ingestion(s) Residen ,Ia Commercial Soil| Commercial Soil |Commercial Soil| Commercial Soil
Result Inhalation® Inhalation Ingestion® ) ) ) . (10)
Inhalation Inhalation Ingestion Ingestion

Volatile Organics (ug/kg)

2-BUTANONE (METHYL ETHYL KETONE) 78-93-3 14 14 14 5 NC NC NC NC NC NC NC NC
ACETONE 67-64-1 21 180 J 76 23 100000000 NC 7000000 N NC 100000000 NC NC NC
BENZENE 71-43-2 0.56 J 1.1J 1 2 800 C NC 12000 C NC 1600 C NC 100000 C NC
CARBON DISULFIDE 75-15-0 1.6 J 16 5 4 720000 NC 780000 N NC 720000 NC 20000000 N NC
CYCLOHEXANE 110-82-7 0.71J 29J 1 2 NC 280000 NC NC NC 280000 NC NC
ETHYLBENZENE 100-41-4 0.9J 0.9J 1 3 400000 NC 780000 N NC 400000 NC 20000000 N NC
METHYL CYCLOHEXANE 108-87-2 0.43 J 3.7J 2 2 NC 120000 NC NC NC 120000 NC NC
TETRACHLOROETHENE 127-18-4 140 140 1 3 11000 C NC 12000 C NC 20000 C NC 110000 C NC
TOLUENE 108-88-3 1.1 1.4 1 3 650000 NC 1600000 N NC 650000 NC 41000000 N NC

TOTAL XYLENES 1330-20-7 1.6J 1.6J 2 3 320000 NC 1600000 N NC 320000 NC 41000000 N NC
Semivolatile Organics (ug/kg)

1,1-BIPHENYL 92-52-4 62 J 62 J 62 183 NC NC NC 390000 N NC NC NC 10000000 N
2-METHYLNAPHTHALENE 91-57-6 27 900 416 416 NC NC NC NC NC NC NC NC
4-METHYLPHENOL 106-44-5 50 J 50 J 50 184 NC NC NC 39000 N NC NC NC 1000000 N
ACENAPHTHENE 83-32-9 13 2200 304 236 NC NC 470000 N NC NC NC 12000000 N NC
ACENAPHTHYLENE 208-96-8 20 680 125 58 NC NC NC 230000 N NC NC NC 6100000 N
ACETOPHENONE 98-86-2 48 J 48 J 48 183 NC NC NC NC NC NC NC NC
ANTHRACENE 120-12-7 37 7200 918 585 NC NC 2300000 N NC NC NC 61000000 N NC

BAP EQUIVALENT-FULLND NA 9.9373 50631 3566 3566 NC NC NC NC NC NC NC
BENZO(A)ANTHRACENE 56-55-3 110 22000 J 1894 1722 NC NC NC NC NC NC
BENZO(A)PYRENE 50-32-8 200 38000 J 3334 2576 NC NC NC NC NC NC
BENZO(B)FLUORANTHENE 205-99-2 290 59000 J 4383 3984 NC NC NC NC NC NC
191-24-2 150 24000 J 1944 1591 NC NC 230000 N NC NC NC 6100000 N
BENZO(K)FLUORANTHENE 207-08-9 110 21000 J 1736 1578 NC NC C NC NC NC 78000 C NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 51 3400 J 355 312 31000000 NC 46000 C NC 31000000 NC 410000 C NC

BUTYL BENZYL PHTHALATE 85-68-7 97 J 97 J 97 185 930000 NC 1600000 N NC 930000 NC 41000000 N NC
CARBAZOLE 86-74-8 66 J 2400 1087 509 NC NC 32000 C NC NC NC 290000 C NC
CHRYSENE 218-01-9 130 J 31000 J 2491 2265 NC NC 88000 C NC NC NC 780000 C NC

84-74-2 37 190 J 114 183 230000 N NC 780000 N NC 2300000 NC 20000000 N NC
DIBENZO(A,H)ANTHRACENE 53-70-3 44 1100 326 179 NC NC NC NC NC 800 C NC
DIBENZOFURAN 132-64-9 39J 640 222 222 NC NC NC NC NC NC NC NC
FLUORANTHENE 206-44-0 260 84000 6080 6080 NC NC 310000 N NC NC NC 8200000 N NC
FLUORENE 86-73-7 11 1600 462 190 NC NC 310000 N NC NC NC 8200000 N NC
INDENO(1,2,3-CD)PYRENE 193-39-5 150 36000 J 3039 2211 NC NC 900 C NC NC NC 8000 C NC
NAPHTHALENE* 91-20-3 18 520 237 237 17000 N NC 160000 N NC 27000 N NC 4100000 N NC
PHENANTHRENE 85-01-8 250 30000 3105 3105 NC NC NC 230000 N NC NC NC 6100000 N
PYRENE 129-00-0 240 70000 5049 5049 NC NC 230000 N NC NC NC 6100000 N NC

TOTAL PAHS-FULLND NA 2508 427249 32066 32066 NC NC NC NC NC NC NC NC
Pesticides/PCBs (ug/kg)

4,4'-DDD 72-54-8 0.75J 520 J 101 101 NC NC 3000 C NC NC NC 24000 C NC
4,4-DDE 72-55-9 045 350 J 56 56 NC NC 2000 C NC NC NC 17000 C NC
4,4-DDT 50-29-3 0.77 J 7407 81 81 NC NC 2000 C NC 1500000 C NC 17000 C NC
ALDRIN 309-00-2 0.23J 0.33J 0 0 3000 C NC 40 C NC 6600 C NC 300 C NC
ALPHA-BHC (ALPHA-HEXACHLOROCYCLOHEXANE) 319-84-6 0.28 J 12 J 4 1 800 C NC 100 C NC 1500 C NC 900 C NC
ALPHA-CHLORDANE 5103-71-9 0.64 J 27 J 6 3 NC NC NC NC NC NC NC NC
AROCLOR-1260 11096-82-5 21 7207 230 150 NC NC NC NC NC NC NC NC
BETA-BHC (BETA-HEXACHLOROCYCLOHEXANE) 319-85-7 0.27 J 1J 1 0 NC NC NC NC NC NC NC NC
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) 319-86-8 0.42 J 35 1 1 NC NC NC NC NC NC NC NC
DIELDRIN 60-57-1 0.33J 157 5 3 1000 C NC 40 C NC 2200 C NC 400 C NC
ENDOSULFAN | 959-98-8 0.2J 14 J 4 1 NC NC NC NC NC NC NC NC
ENDOSULFAN I 33213-65-9 0.58 J 4.6 J 2 1 NC NC NC NC NC NC NC NC
ENDOSULFAN SULFATE 1031-07-8 0.96 J 253 7 4 NC NC NC NC NC NC NC NC
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TACO - NON-TACO - TACO - NON-TACO - USEPA USEPA Rationale for
Construction Construction Construction Construction ORNL Residential [ ORNL Industrial | USEPA Residential USEPA Industrial Construction Construction COPC [ cContaminant
Parameter Worker Soil Worker Soil Worker Soil Worker Soil Soil Criteria® Soil Criteria® | Inhalation SSLs™ | SSLs for Inhalation™ | Worker Direct | Worker Inhalation | Flag®” | Deletion or
Ingestion® Ingestion®® Inhalation® Inhalation® Contact SSLs® SsLs® Selection
Volatile Organics (ug/kg)
2-BUTANONE (METHYL ETHYL KETONE) NC NC NC NC 2800000 N] 20000000 NJ] 24000000 sat 24000000 SAT[ 19000000 N 2000000 N NO BSL
ACETONE NC NC 100000000 NC 6100000 N| 63000000 N NC NC 28000000 N 110000 SAT NO BSL
BENZENE 2300000 C NC 2200 C NC 1100 C 5400 C 830 C 1600 C 390000 C 10000 c| NO BSL
CARBON DISULFIDE 2000000 N NC 900 N NC 82000 N 370000 N 720000 sat 720000 sat| 3100000 N 26000 N NO BSL
CYCLOHEXANE NC NC NC 11000 N 700000 N 2900000  N| 851000000000 N [ 1320000000000 N NC 120000 SAT NO BSL
ETHYLBENZENE 2000000 N NC 5800 N NC 5400 C 27000 C 400000 sat 400000 sat| 2000000 C 52000 c| NO BSL
METHYL CYCLOHEXANE NC NC NC 4600 N NC NC 490000 sat 490000 sat NC NC NO BSL
TETRACHLOROETHENE 2400000 C NC 28000 C NC 550 C 2600 C 10000 C 20000 C 40000 C 9100 c| NO BSL
TOLUENE 41000000 N NC 4200 N NC 500000 N 4500000 N 650000 sat 650000 sat| 2500000 N 820000 SATT NO BSL
TOTAL XYLENES 4100000 N NC 560 N NC 63000 N 270000 N 70000 N 110000 N 6200000 N 19000 N NO BSL
Semivolatile Organics (ug/kg)
1,1-BIPHENYL NC 1000000 NC NC 390000 N 5100000 N NC NC 1500000 N NC NO BSL
2-METHYLNAPHTHALENE NC NC NC NC 31000 N 410000 N NC NC NC NC NO BSL
4-METHYLPHENOL NC 100000 NC NC 31000 N 310000 N NC NC NC NC NO BSL
ACENAPHTHENE 12000000 N NC NC NC 340000 N 3300000 N NC NC 1300000 N NC NO BSL
ACENAPHTHYLENE NC 6100000 NC NC 340000 N 3300000 N NC NC NC NC NO BSL
ACETOPHENONE NC NC NC NC 780000 N| 10000000 N NC NC 3100000 N NC NO BSL
ANTHRACENE 61000000 N NC NC NC 1700000 N| 17000000 N NC NC 6700000 N NC NO BSL
BAP EQUIVALENT-FULLND 17000 C NC NC NC C NC NC NC C 230000 c| YEs ASL
BENZO(A)ANTHRACENE NC NC NC C c NC NC C 2300000 C| YES ASL
BENZO(A)PYRENE 17000 C NC NC NC C C NC NC C 230000 c| YEs ASL
BENZO(B)FLUORANTHENE 170000  C NC NC NC C C NC NC C NC YES ASL
NC 6100000 NC NC N| 1700000 N NC NC NC NC NO BSL
BENZO(K)FLUORANTHENE 1700000 C NC NC NC C 21000 C NC NC 210000 C 2300000 c| YEs ASL
BIS(2-ETHYLHEXYL)PHTHALATE 410000 N NC 31000000 NC C 120000 C NC NC 1200000  C| 100000000  C| NO BSL
BUTYL BENZYL PHTHALATE 41000000 N NC 930000 NC 260000 C 910000 C NC NC 8800000  C NC NO BSL
CARBAZOLE 6200000  C NC NC NC NC NC NC NC NC NO BSL
CHRYSENE 17000000 C NC NC NC 210000 C NC NC 2100000  C| 23000000 c| YEs ASL
20000000 N NC 2300000 NC 6200000 N NC NC 2400000 N NC NO BSL
DIBENZO(A,H)ANTHRACENE 17000 C NC NC NC C C NC NC 2100 C 210000 c| YEs ASL
DIBENZOFURAN NC 82000 NC NC N 100000 N NC NC 31000 N NC NO BSL
FLUORANTHENE 8200000 N NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL
FLUORENE 8200000 N NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL
INDENO(1,2,3-CD)PYRENE 170000 _ C NC NC NC 150 C 2100 C NC NC 2300000 c| YES ASL
NAPHTHALENE* 410000 N NC NC 3600 C 18000 C 17000 N 27000 N 450000 N 31000 c| NO BSL
PHENANTHRENE NC 6100000 NC NC 170000 N 1700000 N NC NC NC NC NO BSL
PYRENE 6100000 N NC NC NC 170000 N 1700000 N NC NC 670000 N NC NO BSL
TOTAL PAHS-FULLND NC NC NC NC NC NC NC NC NC NC NO BSL
Pesticides/PCBs (ug/kg)
4,4-DDD 520000 C NC NC NC 2000 C 7200 C NC NC 69000 C 3600000 c] NO BSL
4,4'-DDE 370000  C NC NC NC 1400 C 5100 C NC NC 49000 C 2600000 c[ No BSL
4,4-DDT 10000 N NC 2100000 C NC 1700 C 7000 C 750000 C 1400000 C 58000 C 2600000 c[ No BSL
ALDRIN 610 N NC 9300 C NC 29 C 100 C 3400 C 6300 C 980 C 51000 c[ No BSL
ALPHA-BHC (ALPHA-HEXACHLOROCYCLOHEXANE) 20000 C NC 2100 C NC 77 C 270 C 750 C 1400 C 2600 C 140000 c[ No BSL
ALPHA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 C 55000 C 2500000 c[ No BSL
AROCLOR-1260 NC NC NC NC 740 C NC NC 7600 C 440000 c| YES ASL
BETA-BHC (BETA-HEXACHLOROCYCLOHEXANE) NC NC NC NC 270 C 960 C 6000 C 11000 C 9300 C 470000 c[ No BSL
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) NC NC NC NC 77 C 270 C NC NC NC NC NO BSL
DIELDRIN 7800 C NC 3100 C NC 30 C 110 C 1100 C 2100 C 1000 C 54000 c[ No BSL
ENDOSULFAN | NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
ENDOSULFAN I NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
ENDOSULFAN SULFATE NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
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. : Average TACO - NON-TACO - - NON-TACO - TACO - NON-TACO - TACO - NON-TACO -
Minimum Maximum < Overall . . . . . ., |TACO - Residential idential Soil Industrial - Industrial/ Industrial - Industrial
Parameter CAS No. Result Result Positive Average ReS|dent‘|al Soil ReS|dent‘|al Soil Soil Ingestion(s) Residen ,Ia Commercial Soil| Commercial Soil |Commercial Soil| Commercial Soil
Result Inhalation® Inhalation Ingestion® ) ) ) . (10)
Inhalation Inhalation Ingestion Ingestion
Pesticides/PCBs (ug/kg)
ENDRIN 72-20-8 0.71J 224 39 15 NC NC 2300 N NC NC NC 61000 N NC
ENDRIN ALDEHYDE 7421-93-4 0.39J 28 J 8 2 NC NC NC NC NC NC NC NC
ENDRIN + ENDRIN ALDEHYDE NA 1.1 252 ] 47 17 NC NC 2300 N NC NC NC 61000 N NC
ENDRIN KETONE 53494-70-5 0.85J 44 ] 12 3 NC NC NC NC NC NC NC NC
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCYCLOHEXANE) 58-89-9 0.22 J 20 3 1 NC NC 500 C NC NC NC 4000 C NC
GAMMA-CHLORDANE 5103-74-2 0.64 J 189 J 20 17 NC NC NC NC NC NC NC NC
ALPHA + GAMMA CHLORDANE NA 1.28 J 216 J 25 20 72000 C NC 1800 C NC 140000 C NC 16000 C NC
HEPTACHLOR EPOXIDE 1024-57-3 0.15J 3 1 1 5000 C NC 70 C NC 9200 C NC 600 C NC
METHOXYCHLOR 72-43-5 0.35J 37J 8 6 NC NC 39000 N NC NC NC 1000000 N NC
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 3268-87-9 174 1310 742 742 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8,9-OCDF 39001-02-0 19.8 141 80 80 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDD 35822-46-9 17.7 169 93 93 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDF 67562-39-4 9.64 82.4 46 46 NC NC NC NC NC NC NC NC
1,2,3,4,7,8,9-HPCDF 55673-89-7 0.952 J 4.08 J 3 3 NC NC NC NC NC NC NC NC
1,2,3,4,7,8-HXCDD 39227-28-6 1.9J 1.9J 2 2 NC NC NC NC NC NC NC NC
1,2,3,4,7,8-HXCDF 70648-26-9 131 5.91 4 4 NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDD 57653-85-7 1.14J 7.9 5 5 NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDF 57117-44-9 1.07J 11.6 6 6 NC NC NC NC NC NC NC NC
1,2,3,7,8,9-HXCDD 19408-74-3 0.81 J 5.17 3 3 NC NC NC NC NC NC NC NC
1,2,3,7,8,9-HXCDF 72918-21-9 0.358 J 2.68 J 2 2 NC NC NC NC NC NC NC NC
1,2,3,7,8-PECDD 40321-76-4 0.76 J 591J 3 3 NC NC NC NC NC NC NC NC
1,2,3,7,8-PECDF 57117-41-6 1927 1.92J 2 1 NC NC NC NC NC NC NC NC
2,3,4,6,7,8-HXCDF 60851-34-5 1.84J 26.2 14 14 NC NC NC NC NC NC NC NC
2,3,4,7,8-PECDF 57117-31-4 3.66 J 57.5 31 31 NC NC NC NC NC NC NC NC
2,3,7,8-TCDD 1746-01-6 0.198 J 0.816 J 1 1 NC NC NC NC NC NC NC NC
2,3,7,8-TCDF 51207-31-9 3.17 3.17 3 2 NC NC NC NC NC NC NC NC
TEQ FULLND NA 3.63652 33.4667 19 19 NC NC NC NC NC NC NC NC
TOTAL HPCDD 37871-00-4 33.9 326 180 180 NC NC NC NC NC NC NC NC
TOTAL HPCDF 38998-75-3 25.2 202 114 114 NC NC NC NC NC NC NC NC
TOTAL HXCDD 34465-46-8 10.6 67 39 39 NC NC NC NC NC NC NC NC
TOTAL HXCDF 55684-94-1 29.8 J 393 J 211 211 NC NC NC NC NC NC NC NC
TOTAL PECDD 36088-22-9 4.01J 19.4J 12 12 NC NC NC NC NC NC NC NC
TOTAL PECDF 30402-15-4 40.9 712 J 376 376 NC NC NC NC NC NC NC NC
TOTAL TCDD 41903-57-5 1.57 10.8 6 6 NC NC NC NC NC NC NC NC
TOTAL TCDF 55722-27-5 16.2 215 J 116 116 NC NC NC NC NC NC NC NC
Herbicides (ug/kg)
2,4-D 94-75-7 217 J 217 J 217 37 NC NC 78000 N NC NC NC 2000000 N NC
DICAMBA 1918-00-9 4.86 J 9.99 J 7 4 NC NC NC NC NC NC NC NC
DINOSEB 88-85-7 17.2J 17.2J 17 14 NC NC 7800 N NC NC NC 200000 N NC
Inorganics (mg/kg)
ALUMINUM 7429-90-5 2470 29500 7623 7623 NC 100000 NC 100000 N NC 100000 N
ANTIMONY 7440-36-0 0.627 J 5.22 2 1 NC NC NC NC 82 N NC
ARSENIC 7440-38-2 3.12 48.4 J 12 12 750 C NC 1200 C NC NC NC
BARIUM*" 7440-39-3 29.3J 234 J 76 76 69000 N NC 91000 N NC 14000 N NC
BERYLLIUM 7440-41-7 0.254 471 1 1 1300 C NC 2100 C NC 410 N NC
CADMIUM 7440-43-9 0.132 13 2 2 1800 C NC 2800 C NC 200 N NC
CALCIUM 7440-70-2 2240 J 133000 71561 71561 NC NC NC NC NC NC
CHROMIUM 7440-47-3 5.38 J 163 J 20 20 270 C NC 420 C NC 610 N NC
COBALT 7440-48-4 2.31 17.7 7 7 NC NC NC NC 12000 N NC
COPPER 7440-50-8 12.9 835 94 94 NC NC NC NC 8200 N NC
IRON 7439-89-6 6660 J 69500 J 26762 26762 NC NC NC NC NC 100000 N
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Pesticides/PCBs (ug/kg)
ENDRIN 6100 N NC NC NC 1800 N 18000 N NC NC 7100 N NC NO BSL
ENDRIN ALDEHYDE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
ENDRIN + ENDRIN ALDEHYDE 6100 N NC NC NC NC NC NC NC NC NC NO BSL
ENDRIN KETONE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCYCLOHEXANE) 96000 C NC NC NC 520 C 2100 C NC NC 18000 C NC NO BSL
GAMMA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 C 55000 C 2500000 C NO BSL
ALPHA + GAMMA CHLORDANE 100000 C NC 22000 C NC NC NC NC NC NC NC NO BSL
HEPTACHLOR EPOXIDE 270 N NC 13000 C NC 53 C 190 C 4700 C 8800 C 1800 C 96000 C NO BSL
METHOXYCHLOR 100000 N NC NC NC 31000 N 310000 N NC NC 120000 N NC NO BSL
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD NC NC NC NC 15000 C 60000 C NC NC NC NC NO BSL
1,2,3,4,6,7,8,9-OCDF NC NC NC NC 15000 C 60000 C NC NC NC NC NO BSL
1,2,3,4,6,7,8-HPCDD NC NC NC NC 450 C 1800 C NC NC NC NC NO BSL
1,2,3,4,6,7,8-HPCDF NC NC NC NC 450 C 1800 C NC NC NC NC NO BSL
1,2,3,4,7,8,9-HPCDF NC NC NC NC 450 C 1800 C NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDD NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDD NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,7,8,9-HXCDD NC NC NC NC 94 C 390 C 2540000 C 4750000 C 3200 C 190000 C NO BSL
1,2,3,7,8,9-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,7,8-PECDD NC NC NC NC 4.5 C 18 C NC NC NC NC YES ASL
1,2,3,7,8-PECDF NC NC NC NC 150 C 600 C NC NC NC NC NO BSL
2,3,4,6,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
NC NC NC NC 60 c NC NC NC NC YES ASL
2,3,7,8-TCDD NC NC NC NC 4.5 C 18 C 42 C 79 C 150 C 6500 C NO BSL
2,3,7,8-TCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
NC NC NC NC NC NC NC NC NC YES ASL
TOTAL HPCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HPCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HXCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HXCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL PECDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL PECDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL TCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL TCDF NC NC NC NC NC NC NC NC NC NC NO BSL
Herbicides (ug/kg)
2,4-D 200000 N NC NC NC 69000 N 770000 N NC NC 270000 N NC NO BSL
DICAMBA NC NC NC NC 180000 N 1800000 N NC NC 710000 N NC NO BSL
DINOSEB 20000 N NC NC NC 6100 N 62000 N NC NC 24000 N NC NO BSL
Inorganics (mg/kg)
ALUMINUM NC 41000 N NC 87000 N 99000 N 709000 N 1100000 31000 YES ASL
ANTIMONY 8.2 N NC NC NC 41 N NC NC 12 YES ASL
ARSENIC 61 N NC 25000 C NC 1.6 C 769 C 1440 YES ASL
BARIUM** 1400 N NC 87000 N NC 19000 N 70900 N 110000 YES ASL
BERYLLIUM 41 N NC 44000 C NC 200 N 1380 C 2570 NO BSL
CADMIUM 20 N NC 59000 C NC 80 N 1840 C 3430 YES ASL
CALCIUM NC NC NC NC NC NC NC NO BSL
CHROMIUM 410 N NC | 69 | NC NC 276 C 515 YES ASL
COBALT 1200 N NC NC NC 30 N 1180 C 2210 YES ASL
COPPER NC NC NC 4100 N NC NC YES ASL
IRON 14000 N NC NC 72000 N NC NC YES ASL
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. : Average TACO - NON-TACO - - NON-TACO - TACO - NON-TACO - TACO - NON-TACO -
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Parameter CAS No. Result Result Positive Average Residen ) ) Soil Ingestion(s) ) Commercial Soil| Commercial Soil |Commercial Soil| Commercial Soil
Result Inhalation® Inhalation Ingestion® ) ) ) . (10)
Inhalation Inhalation Ingestion Ingestion
Inorganics (mg/kg)

LEAD" 7439-92-1 16.7 428 101 101 NC NC 400 NC NC NC 800 NC
MAGNESIUM 7439-95-4 1440 75800 34817 34817 NC NC NC NC NC NC NC
MANGANESE 7439-96-5 173 2420 J 589 589 6900 N NC 160 NC 9100 N NC 4100 N NC
MERCURY 7439-97-6 0.0332 8.98 1 1 NC 2.3 NC NC 61 N NC
NICKEL 7440-02-0 5.56 56.2 J 22 22 13000 C NC NC 21000 C NC 4100 N NC
POTASSIUM 7440-09-7 428 1930 839 839 NC NC NC NC NC NC NC
SILVER 7440-22-4 0.233 1.41 1 0 NC NC NC NC NC 1000 N NC
SODIUM 7440-23-5 230 2080 927 927 NC NC NC NC NC NC NC
7440-62-2 8.94 25.7 17 17 NC NC N NC NC NC 1400 N NC
ZINC 7440-66-6 46.5 1230 247 247 NC NC 2300 N NC NC NC 61000 N NC
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TACO - NON-TACO - TACO - NON-TACO - USEPA USEPA Rationale for
Construction Construction Construction Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction Construction COPC | Contaminant
Parameter Worker Soil Worker Soil Worker Soil Worker Soil Soil Criteria® Soil Criteria® | Inhalation SSLs™ | SSLs for Inhalation™ | Worker Direct | Worker Inhalation | Flag®” | Deletion or
Ingestion® Ingestion®® Inhalation® Inhalation® Contact SSLs® SsLs® Selection
Inorganics (mg/kg)
LEAD" 700 NC NC NC NC NC NC NC NO BSL"
MAGNESIUM 730000 NC NC NC NC NC NC NC NO BSL
MANGANESE 410 870 NC 4300 YES ASL
MERCURY 6.1 0.01 NC 110 N[ YES ASL
NICKEL 410 N NC 440000 C NC 620 320 N NO BSL
POTASSIUM NC NC NC NC NC NC NC NC NC NC NO BSL
SILVER 100 N NC NC NC 39 N 510 N NC NC 150 N NC NO BSL
SODIUM NC NC NC NC NC NC NC NC NC NC NO BSL
140 N NC NC NC 39 N m NC NC m 36 N| YES ASL

ZINC 6100 N NC NC NC 2300 N 31000 N NC NC 9300 N NC NO BSL

Associated Samples: Footnotes:

NTC21SB01-S0-0102 1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations.

NTC21SB02-S0-0001 2 - The maximum detected concentration is used for screening purposes

NTC21SB03-S0-0001 3 - lllinois EPA Remediation Objectives for Class 1 Groundwater (online 2010).

NTC21SB04-S0-0001 4 - Background data used - lllinois EPA background concentration (lllinois EPA, Appendix A, Table G of TACO)

NTC21SB05-S0-0001 5 - USEPA ORNL Screening Level. The noncarcinogenic values (denoted with a "N" flag) are the ORNL value divided by 10 to correspond to a target hazard quotientof 0.1. Carcinogenic

NTC21SB06-S0-0001 values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA Region IX, October 2004, Updated December 28, 2004).

NTC21SB07-S0-0001 6 - Sail Screening Levels for Migration from Soil to Air for Construction Worker Scenario were calculated by Tetra Tech, NUS using methodology and equations presented in the

Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002.
NTC21SB08-S0-0001 7 - SSLs for the migration of chemicals from soil to groundwater and soil to air were calculated by Tetra Tech, NUS using the methodology and equations presented in the Supplemental
NTC21SB09-S0-0001 Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002 and online at http://rais.ornl.gov/epa/ssl1.shtml since these values are more
recent than those published in the 1996 and 2002 SSL guidance documents.

NTC21SB10-S0O-0001 8 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industrial/lCommercial (Ingestion or Inhalation)(Online, 2010) Definitions:

NTC21SB11-S0O-0001 9 - Soil Remediation Objectives for Residential/Industrial/lCommercial roperties, Non-TACO Chemicals (2010) C = Carcinogen

NTC21SB12-S0-0001 10 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented. COPC = Chemical of potential concern

NTC21SB13-SO-0001 11 - Values are for hexavalent chromium. J = Estimated value

NTC21SB14-S0-0001 12 - Acenaphthene is used as a surrogate for acenaphthylene N = Non-carcinogen

NTC21SB15-S0-0001 13 - Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene NC = No criteria

NTC21SB16-SO-0001 14 - Nickle criteria based on nickle soluble salts

NTC21SB17-S0-0001 15 - TACO table footnote indicates that elemental Hg " Inhalation remediation objective only applies at sites where elemental Rationale Codes:

NTC21SB18-S0-0001 mercury is a contaminant of concern." For Selection as a COPC:

NTC21SB19-S0O-0001 16 - COPC flag for construction worker inhalation scenario only ASL = Above COPC screening level

NTC21SB20-S0-0001 17 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

NTC21SB21-S0-0001 BAP equivalent criteria based on BaP For Elimination as a COPC:

NTC21SB22-S0-0001 Chlordane used as a surrogate for alpha + gamma chlordane BSL = Below COPC screening level

Endrin used as a surrogate for endrin + endrin aldehyde NUT = Essential nutrient

Endosulfan used as a surrogate for endosulfan |

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

+ The lead maximum soil concentration is only slightly above the residential screening value (428 mg/kg vs. 400 mg/kg), however the mean lead concentration (which USEPA recommends utilizing for
risk evaluations) is way below the residential screening value (101 mg/kg). Therefore, lead is not retained as a COPC and will be discussed qualitatively, as the IEUBK and ALM risk evaluations would
be well below acceptable results with such a low lead mean concentration.

*Inhalation pathway only

"Construction worker scenario only
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Parameter CAS No. mimum aximum Positive Overall Residential Soil Residential Soil Residential Soil Residential Soil . . . . . . .
Result Result Result Average Inhalation® Inhalation® | tion® | tion® Commercial Soil| Commercial Soil Commercial Commercial Soil
nhaation nhatation ngestion ngestion Inhalation® Inhalation® Soil Ingestion® Ingestion®®
Volatile Organics (ug/kg)
2-BUTANONE (METHYL ETHYL KETONE) 78-93-3 91 28 J 14.2 5.2 NC NC NC NC NC NC NC NC
ACETONE 67-64-1 25 J 87 56.8 15.0 100000000 NC 7000000 N NC 100000000 NC NC NC
BENZENE 71-43-2 0.41J 4.8 1.8 2.3 800 C NC 12000 C NC 1600 C NC 100000 C NC
CARBON DISULFIDE 75-15-0 127 12 4.5 3.7 720000 NC 780000 N NC 720000 NC 20000000 N NC
CHLOROMETHANE 74-87-3 1) 223 1.6 4.8 NC 11000 N NC NC NC 18000 N NC NC
CIS-1,2-DICHLOROETHENE 156-59-2 15 15J 15 4.9 1200000 NC 78000 N NC 1200000 NC 2000000 N NC
CYCLOHEXANE 110-82-7 0.62J 9 2.4 2.4 NC 280000 NC NC NC 280000 NC NC
ETHYLBENZENE 100-41-4 0.7 197 1.2 2.3 400000 NC 780000 N NC 400000 NC 20000000 N NC
ISOPROPYLBENZENE (CUMENE) 98-82-8 0.97J 0.97J 1.0 2.5 NC NC NC NC NC NC NC NC
METHYLCYCLOHEXANE 108-87-2 127 11 3.9 3.7 NC 120000 NC NC NC 120000 NC NC
TETRACHLOROETHENE 127-18-4 3.3 18 10.7 3.4 11000 C NC 12000 C NC 20000 C NC 110000  C NC
TOLUENE 108-88-3 1.4 5.6 3.0 2.9 650000 NC 1600000 N NC 650000 NC 41000000 N NC
TOTAL XYLENES 1330-20-7 227 22 2.2 2.6 320000 NC 1600000 N NC 320000 NC 41000000 N NC
TRICHLOROFLUOROMETHANE 75-69-4 1.4 2.8J 2.3 2.6 NC NC NC NC NC NC NC NC
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 92-52-4 96 J 96 J 96.0 192.2 NC NC NC 390000 N NC NC NC 10000000 N
2-METHYLNAPHTHALENE 91-57-6 2.4 2100 348.5 254.1 NC NC NC NC NC NC NC NC
ACENAPHTHENE 83-32-9 12 880 165.8 91.4 NC NC 470000 N NC NC NC 12000000 N NC
ACENAPHTHYLENE 208-96-8 287 2000 223.0 1125 NC NC NC 230000 N NC NC NC 6100000 N
ACETOPHENONE 98-86-2 230 J 230 J 230.0 198.8 NC NC NC NC NC NC NC NC
ANTHRACENE 120-12-7 297 5000 697.5 349.8 NC NC 2300000 N NC NC NC 61000000 N NC
BAP EQUIVALENT-FULLND NA 8.4353 39374 2316.8 2316.8 NC NC NC NC NC NC NC NC
100-52-7 220 J 220 J 220.0 185.5 NC 620000 780000 N NC 620000 NC 20000000
BENZO(A)ANTHRACENE 56-55-3 2517 32000 2140.3 1848.7 NC NC NC NC NC
BENZO(A)PYRENE 50-32-8 12 27000 2701.9 1597.5 NC NC NC NC NC
BENZO(B)FLUORANTHENE 205-99-2 6.4 41000 3090.4 2388.5 NC NC NC NC NC
191-24-2 4.1 11000 973.0 708.2 NC NC 230000 N NC NC NC 6100000
BENZO(K)FLUORANTHENE 207-08-9 7.2 14000 1135.9 878.2 NC NC C NC NC NC 78000 C NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 54 J 280 J 170.4 196.3 31000000 NC C NC 31000000 NC 410000 C NC
BUTYL BENZYL PHTHALATE 85-68-7 110 J 110 J 110.0 200.9 930000 NC 1600000 N NC 930000 NC 41000000 N NC
CARBAZOLE 86-74-8 430 J 1000 715.0 439.8 NC NC 32000 C NC NC NC 290000  C NC
CHRYSENE 218-01-9 3.4J 34000 2091.1 1996.1 NC NC 88000 C NC NC NC 780000  C NC ‘
DIBENZO(A,H)ANTHRACENE 53-70-3 247 3300 440.9 181.6 NC NC 90 C NC NC NC | 800  C NC ‘
DIBENZOFURAN 132-64-9 347 670 209.6 208.9 NC NC NC NC NC NC NC NC
FLUORANTHENE 206-44-0 6.8 56000 4247.6 3668.6 NC NC 310000 N NC NC NC 8200000 N NC
FLUORENE 86-73-7 257 1200 253.9 72.7 NC NC 310000 N NC NC NC 8200000 N NC
INDENO(1,2,3-CD)PYRENE 193-39-5 12 16000 1706.9 1009.5 NC NC NC NC NC 8000 C NC
NAPHTHALENE 91-20-3 3.81J 4600 593.8 432.4 17000 N NC 160000 N NC 27000 N NC 4100000 N NC
PHENANTHRENE 85-01-8 1.8J 11000 1498.3 1430.3 NC NC NC 230000 N NC NC NC 6100000 N
PYRENE 129-00-0 6.9 52000 3730.6 3222.2 NC NC 230000 N NC NC NC 6100000 N NC
TOTAL PAHS-FULLND NA 61.1 308070 20255.1 20255.1 NC NC NC NC NC NC NC NC
Pesticides/PCBs (ug/kg)
4,4-DDD 72-54-8 0.37J 480 120.2 49.4 NC NC 3000 C NC NC NC 24000 [ NC
4,4'-DDE 72-55-9 0.69 J 300 57.0 26.1 NC NC 2000 C NC NC NC 17000 C NC
4,4-DDT 50-29-3 127 240 J 40.1 18.4 NC NC 2000 C NC 1500000 C NC 17000 [ NC
ALDRIN 309-00-2 0.83J 0.83J 0.8 0.2 3000 C NC 40 C NC 6600 C NC 300 C NC
ALPHA-BHC (ALPHA-HEXACHLOROCYCLOHEXANE) 319-84-6 0.27J 2.8 0.9 0.4 800 C NC 100 C NC 1500 C NC 900 [ NC
ALPHA-CHLORDANE 5103-71-9 0.41J 26 J 8.1 2.7 NC NC NC NC NC NC NC NC
AROCLOR-1242 53469-21-9 473 473 47.0 12.1 NC NC NC NC NC NC NC NC
AROCLOR-1260 11096-82-5 29 J 440 J 156.5 63.7 NC NC NC NC NC NC NC NC
BETA-BHC (BETA-HEXACHLOROCYCLOHEXANE) 319-85-7 0.57J 117 0.8 0.3 NC NC NC NC NC NC NC NC
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) 319-86-8 0.25J 3 1.1 0.4 NC NC NC NC NC NC NC NC
DIELDRIN 60-57-1 0.87 J 5.6 J 2.3 1.1 1000 C NC 40 C NC 2200 C NC 400 [ NC
ENDOSULFAN | 959-98-8 0.29 J 3.22 ] 1.4 0.4 NC NC NC NC NC NC NC NC
ENDOSULFAN I 33213-65-9 0.19J 1.26 0.8 0.5 NC NC NC NC NC NC NC NC
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TACO - NON-TACO - . NON-TACO - USEPA ) Rationale for
Construction Construction TACO - Constrgctlon Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction USEPA Construc_:non COPC | Contaminant
Parameter . . Worker Soil . ) T . o . A A Worker Inhalation .
Worker Soil Worker Soil 9 Worker Soil Soil Criteria® Soil Criteria® Inhalation SSLs'”? | SSLs for Inhalation” | Worker Direct © Flagh” | Deletion or
Ingestion® Ingestion®® Inhalation Inhalation® Contact SSLs® SSLs Selection

Volatile Organics (ug/kg)

2-BUTANONE (METHYL ETHYL KETONE) NC NC NC NC 2800000 N 20000000 N 24000000 saf] 24000000 SAT| 19000000 N 2000000 N NO BSL
ACETONE NC NC 100000000 NC 6100000 N 63000000 N NC NC 28000000 N 110000000 SAT] NO BSL
BENZENE 2300000 C NC 2200 C NC 1100 C 5400 C 830 C 1600 C 390000 C 10000 C NO BSL
CARBON DISULFIDE 2000000 N NC 900 N NC 82000 N 370000 N 720000 saf] 720000 sat 3100000 N 26000 N NO BSL
CHLOROMETHANE NC NC NC 1100 N 12000 N 50000 N 2100 C 3900 C NC 3500 N NO BSL
CIS-1,2-DICHLOROETHENE 2000000 N NC 1200000 NC 78000 N 1000000 N NC NC 310000 N NC NO BSL
CYCLOHEXANE NC NC NC 11000 N 700000 N 2900000 N| 851000000000 N[ 1320000000000 N NC 120000 SAT] NO BSL
ETHYLBENZENE 2000000 N NC 5800 N NC 5400 C 27000 C 400000 saf] 400000 sat 2000000 C 52000 C NO BSL
ISOPROPYLBENZENE (CUMENE) NC NC NC NC 210000 N 1100000 N 850000 saf] 850000 sat 3100000 N 270000 SAT] NO BSL
METHYLCYCLOHEXANE NC NC NC 4600 N NC NC 490000 sat] 490000 sat NC NC NO BSL
TETRACHLOROETHENE 2400000 C NC 28000 C NC 550 C 2600 C 10000 C 20000 C 40000 C 9100 C NO BSL
TOLUENE 41000000 N NC 4200 N NC 500000 N 4500000 N 650000 sat 650000 sat 2500000 N 820000 SAT| NO BSL
TOTAL XYLENES 4100000 N NC 560 N NC 63000 N 270000 N 70000 N 110000 N 6200000 N 19000 N NO BSL
TRICHLOROFLUOROMETHANE NC NC NC NC 79000 N 340000 N 110000 N 160000 N 9300000 N 24000 N NO BSL
Semivolatile Organics (ug/kg)

1,1-BIPHENYL NC 1000000 N NC NC 390000 N 5100000 N NC NC 1500000 N NC NO BSL
2-METHYLNAPHTHALENE NC NC NC NC 31000 N 410000 N NC NC NC NC NO BSL
ACENAPHTHENE 12000000 N NC NC NC 340000 N 3300000 N NC NC 1300000 N NC NO BSL
ACENAPHTHYLENE NC 6100000 N NC NC 340000 N 3300000 N NC NC NC NC NO BSL
ACETOPHENONE NC NC NC NC 780000 N 10000000 N NC NC 3100000 N NC NO BSL
ANTHRACENE 61000000 NC NC NC 1700000 N 17000000 N NC NC 6700000 N NC NO BSL
BAP EQUIVALENT-FULLND NC NC NC 15 C 210 C NC NC 2100 C 230000 C YES ASL
20000000 N NC 620000 NC NC NC NO BSL
BENZO(A)ANTHRACENE NC NC NC 150 C 2100 C NC NC 21000 C 2300000 C YES ASL
BENZO(A)PYRENE NC NC NC 15 C 210 C NC NC C 230000 C YES ASL
BENZO(B)FLUORANTHENE NC NC NC 150 C 2100 C NC NC C NC YES ASL
6100000 N NC NC 1700000 N NC NC NC NC NO BSL
BENZO(K)FLUORANTHENE 1700000 C NC NC NC 1500 C 21000 C NC NC 210000 C 2300000 C NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 410000 N NC 31000000 NC 35000 C 120000 C NC NC 1200000 C 100000000 C NO BSL
BUTYL BENZYL PHTHALATE 41000000 N NC 930000 NC 260000 C 910000 C NC NC 8800000 C NC NO BSL
CARBAZOLE 6200000 C NC NC NC NC NC NC NC NC NC NO BSL
CHRYSENE 17000000 C NC NC NC 15000 C 210000 C NC NC 2100000 C 23000000 C YES ASL
DIBENZO(A,H)ANTHRACENE 17000 C NC NC NC 15 C 210 C NC NC 2100 C 210000 C YES ASL
DIBENZOFURAN NC 82000 N NC NC 7800 N 100000 N NC NC 31000 N NC NO BSL
FLUORANTHENE 8200000 N NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL
FLUORENE 8200000 N NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL
INDENO(1,2,3-CD)PYRENE 170000 C NC NC NC 150 C 2100 C NC NC 21000 C 2300000 C NO BSL
NAPHTHALENE 410000 N NC NC 3600 C 18000 C 17000 N 27000 N 450000 N 31000 C NO BSL
PHENANTHRENE NC 6100000 N NC NC 170000 N 1700000 N NC NC NC NC NO BSL
PYRENE 6100000 N NC NC NC 170000 N 1700000 N NC NC 670000 N NC NO BSL
TOTAL PAHS-FULLND NC NC NC NC NC NC NC NC NC NC NO BSL
Pesticides/PCBs (ug/kg)

4,4-DDD 520000 C NC NC NC 2000 C 7200 C NC NC 69000 C 3600000 C NO BSL
4,4'-DDE 370000 C NC NC NC 1400 C 5100 C NC NC 49000 C 2600000 C NO BSL
4,4'-DDT 10000 N NC 2100000 C NC 1700 C 7000 C 750000 C 1400000 C 58000 C 2600000 C NO BSL
ALDRIN 610 N NC 9300 C NC 29 C 100 C 3400 C 6300 C 980 C 51000 C NO BSL
ALPHA-BHC (ALPHA-HEXACHLOROCYCLOHEXANE) 20000 C NC 2100 C NC 77 C 270 C 750 C 1400 C 2600 C 140000 C NO BSL
ALPHA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 C 55000 C 2500000 C NO BSL
AROCLOR-1242 NC NC NC NC 220 C 740 C NC NC 7600 C 440000 C NO BSL
AROCLOR-1260 NC NC NC NC 740 C NC NC 7600 C 440000 c| YES ASL
BETA-BHC (BETA-HEXACHLOROCYCLOHEXANE) NC NC NC NC 270 C 960 C 6000 C 11000 C 9300 C 470000 C NO BSL
DELTA-BHC (DELTA-HEXACHLOROCYCLOHEXANE) NC NC NC NC 77 C 270 C NC NC NC NC NO BSL
DIELDRIN 7800 C NC 3100 C NC 30 C 110 C 1100 C 2100 C 1000 C 54000 C NO BSL
ENDOSULFAN | NC NC NC NC 37000 N 370000 N NC NC 140000 N NC NO BSL
ENDOSULFAN I NC NC NC NC 37000 N 370000 N NC NC 140000 N NC NO BSL
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vinimum | Maximum | Average TACO- | NONTACO: | TacO. | NoNaco- | . C0ns | MR | cin |
Parameter CAS No. mimum aximum Positive Overall Residential Soil Residential Soil Residential Soil Residential Soil . . . . . . .
Result Result Result Average Inhalation® Inhalation® | tion® | tion® Commercial Soil| Commercial Soil [ Commercial Commercial Soil
nhaation nhatation ngestion ngestion Inhalation® Inhalation® Soil Ingestion® Ingestion®®

Pesticides/PCBs (ug/kg)
ENDOSULFAN SULFATE 1031-07-8 0.65 J 8.7J 3.1 1.4 NC NC NC NC NC NC NC NC
ENDRIN 72-20-8 0.82 J 3.2 1.7 0.7 NC NC 2300 N NC NC NC 61000 N NC
ENDRIN ALDEHYDE 7421-93-4 1.1J 4.9J 3.0 0.6 NC NC NC NC NC NC NC NC
ENDRIN + ENDRIN ALDEHYDE NA 1.92J 8.1J 4.7 1.4 NC NC 2300 N NC NC NC 61000 N NC
ENDRIN KETONE 53494-70-5 1517 1517 1.5 0.5 NC NC NC NC NC NC NC NC
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCYCLOHEXANE) 58-89-9 0.33J 23] 0.9 0.3 NC NC 500 C NC NC NC 4000 C NC
GAMMA-CHLORDANE 5103-74-2 0.15J 46 J 7.3 4.1 NC NC NC NC NC NC NC NC
HEPTACHLOR EPOXIDE 1024-57-3 0.26 J 6.9J 2.4 0.9 5000 C NC 70 C NC 9200 C NC 600 C NC
METHOXYCHLOR 72-43-5 0.8J 34.2J 7.0 3.3 NC NC 39000 N NC NC NC 1000000 N NC
ALPHA + GAMMA CHLORDANE NA 0.56 J 72J 15.4 6.8 72000 C NC 1800 C NC 140000 C NC 16000 C NC
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 3268-87-9 1950 1950 1950.0 1950.0 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8,9-OCDF 39001-02-0 44.8 44.8 44.8 44.8 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDD 35822-46-9 167 167 167.0 167.0 NC NC NC NC NC NC NC NC
1,2,3,4,6,7,8-HPCDF 67562-39-4 18.1 18.1 18.1 18.1 NC NC NC NC NC NC NC NC
1,2,3,4,7,8,9-HPCDF 55673-89-7 1.7J 1.7 1.7 1.7 NC NC NC NC NC NC NC NC
1,2,3,4,7,8-HXCDD 39227-28-6 1.0J 1.0J 1.0 1.0 NC NC NC NC NC NC NC NC
1,2,3,4,7,8-HXCDF 70648-26-9 26J 2.6J 2.6 2.6 NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDD 57653-85-7 3.6J 3.6J 3.6 3.6 NC NC NC NC NC NC NC NC
1,2,3,6,7,8-HXCDF 57117-44-9 1417 1.4 1.4 1.4 NC NC NC NC NC NC NC NC
1,2,3,7,8,9-HXCDD 19408-74-3 24 24 2.4 2.4 NC NC NC NC NC NC NC NC
1,2,3,7,8,9-HXCDF 72918-21-9 0.7J 0.7J 0.7 0.7 NC NC NC NC NC NC NC NC
1,2,3,7,8-PECDD 40321-76-4 0.6 J 0.6J 0.6 0.6 NC NC NC NC NC NC NC NC
2,3,4,6,7,8-HXCDF 60851-34-5 21 21 2.1 2.1 NC NC NC NC NC NC NC NC
2,3,4,7,8-PECDF 57117-31-4 281 28J 2.8 2.8 NC NC NC NC NC NC NC NC
2,3,7,8-TCDD 1746-01-6 0.3J 0.3J 0.3 0.3 NC NC NC NC NC NC NC NC
NA 5.6 5.6 5.6 5.6 NC NC NC NC NC NC NC NC
TOTAL HPCDD 37871-00-4 335 335 335.0 335.0 NC NC NC NC NC NC NC NC
TOTAL HPCDF 38998-75-3 61.3 61.3 61.3 61.3 NC NC NC NC NC NC NC NC
TOTAL HXCDD 34465-46-8 29.8 29.8 29.8 29.8 NC NC NC NC NC NC NC NC
TOTAL HXCDF 55684-94-1 40.4 40.4 40.4 40.4 NC NC NC NC NC NC NC NC
TOTAL PECDD 36088-22-9 4.8 J 4.8J 4.8 4.8 NC NC NC NC NC NC NC NC
TOTAL PECDF 30402-15-4 32.5 325 325 32.5 NC NC NC NC NC NC NC NC
TOTAL TCDD 41903-57-5 2.9 2.9 2.9 2.9 NC NC NC NC NC NC NC NC
TOTAL TCDF 55722-27-5 12.6 12.6 12.6 12.6 NC NC NC NC NC NC NC NC
Herbicides (ug/kg)
2,4-D (Dichlorophenoxy Acetic Acid, 2,4-) 94-75-7 54.6 J 54.6 J 54.6 31.0 NC NC 78000 N NC NC NC 2000000 N NC
DICAMBA 1918-00-9 6.13 J 29.2J 11.5 4.9 NC NC NC NC NC NC NC NC
Inorganics (mg/kg
ALUMINUM 7429-90-5 3720 24300 9343.2 9343.2 NC 100000 N NC NC 100000 N NC 100000 N
ANTIMONY 7440-36-0 0.6 0.6 0.6 0.4 NC NC 3.1 N NC NC NC 82 N NC

7440-38-2 4.2 85 J 12.1 12.1 750 C NC NC NC 1200 C NC NC NC
BARIUM 7440-39-3 12.4J 157 J 69.3 69.3 69000 N NC 550 N NC 91000 N NC 14000 N NC
BERYLLIUM 7440-41-7 0.2 4.1 1.0 1.0 1300 C NC 2100 C NC 410 N NC

7440-43-9 0.1 9.6 1.3 1.2 1800 C NC 2800 C NC 200 N NC

7440-70-2 4280 J 177000 54851.8 54851.8 NC NC NC NC NC NC
CHROMIUM 7440-47-3 7.9 34.3J 15.1 15.1 270 C NC 420 C NC 610 N NC
COBALT 7440-48-4 2.3 23.8 8.9 8.9 NC NC NC NC 12000 N NC
COPPER 7440-50-8 9.9 124 J 47.6 47.6 NC NC NC NC 8200 N NC
IRON 7439-89-6 6560 65800 J 26966.4 26966.4 NC NC NC NC NC 100000 N
LEAD 7439-92-1 8.86 228 J 54.5 54.5 NC NC NC NC 800 NC
MAGNESIUM 7439-95-4 3150 81500 26891.8 26891.8 NC NC NC NC NC NC
MANGANESE 7439-96-5 203 1690 661.5 661.5 6900 N NC 9100 N NC 4100 N NC
MERCURY** 7439-97-6 0.0 0.5 0.1 0.1 1 N NC 2.3 N NC 1.6 N NC 61 N NC
NICKEL 7440-02-0 4.4 44.4 ] 23.2 23.2 13000 C NC 160 N NC 21000 C NC 4100 N NC




TABLE 5-2

HUMAN HEALTH SUBSURFACE SOIL SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 4 OF 6
TACO - NON-TACO - . NON-TACO - USEPA . Rationale for
Construction Construction TACO - Constrgctlon Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction USEPA Construc_:non COPC | Contaminant
Parameter . . Worker Soil . ) T . o . A A Worker Inhalation .
Worker Soil Worker Soil 9 Worker Soil Soil Criteria® Soil Criteria® Inhalation SSLs'”? | SSLs for Inhalation” | Worker Direct © Flagh” | Deletion or
Ingestion® Ingestion®® Inhalation Inhalation® Contact SSLs® SSLs Selection

Pesticides/PCBs (ug/kg)
ENDOSULFAN SULFATE NC NC NC NC 37000 N 370000 N NC NC NC NC NO BSL
ENDRIN 6100 N NC NC NC 1800 N 18000 N NC NC 7100 N NC NO BSL
ENDRIN ALDEHYDE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
ENDRIN + ENDRIN ALDEHYDE 6100 N NC NC NC NC NC NC NC NC NC NO BSL
ENDRIN KETONE NC NC NC NC 1800 N 18000 N NC NC NC NC NO BSL
GAMMA-BHC (LINDANE; GAMMA-HEXACHLOROCYCLOHEXANE) 96000 C NC NC NC 520 C 2100 C NC NC 18000 C 800000 C NO BSL
GAMMA-CHLORDANE NC NC NC NC 1600 C 6500 C 72000 C 130000 C 55000 C 2500000 C NO BSL
HEPTACHLOR EPOXIDE 270 N NC 13000 C NC 53 C 190 C 4700 C 8800 C 1800 C 96000 C NO BSL
METHOXYCHLOR 100000 N NC NC NC 31000 N 310000 N NC NC 120000 N NC NO BSL
ALPHA + GAMMA CHLORDANE 100000 C NC NC 22000 C NC NC NC NC NC NC NO BSL
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD NC NC NC NC 15000 C 60000 C NC NC NC NC NO BSL
1,2,3,4,6,7,8,9-OCDF NC NC NC NC 15000 C 60000 C NC NC NC NC NO BSL
1,2,3,4,6,7,8-HPCDD NC NC NC NC 450 C 1800 C NC NC NC NC NO BSL
1,2,3,4,6,7,8-HPCDF NC NC NC NC 450 C 1800 C NC NC NC NC NO BSL
1,2,3,4,7,8,9-HPCDF NC NC NC NC 450 C 1800 C NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDD NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,4,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDD NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,6,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,7,8,9-HXCDD NC NC NC NC 94 C 390 C 2540000 C 4750000 Cc 3200 Cc 190000 C NO BSL
1,2,3,7,8,9-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
1,2,3,7,8-PECDD NC NC NC NC 4.5 C 18 C NC NC NC NC NO BSL
2,3,4,6,7,8-HXCDF NC NC NC NC 45 C 180 C NC NC NC NC NO BSL
2,3,4,7,8-PECDF NC NC NC NC 15 C 60 C NC NC NC NC NO BSL
2,3,7,8-TCDD NC NC NC NC 4.5 C 18 C 42 C 79 C 150 C 6500 C YES ASL
NC NC NC NC 18 C NC NC NC NC NO BSL
TOTAL HPCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HPCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HXCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL HXCDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL PECDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL PECDF NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL TCDD NC NC NC NC NC NC NC NC NC NC NO BSL
TOTAL TCDF NC NC NC NC NC NC NC NC NC NC NO BSL
Herbicides (ug/kg) 0
2,4-D (Dichlorophenoxy Acetic Acid, 2,4-) 200000 N NC NC NC 69000 N 770000 N NC NC 270000 N NC NO BSL
DICAMBA NC NC NC NC 180000 N 1800000 N NC NC 710000 N NC NO BSL
Inorganics (mg/kg
ALUMINUM 709000 N 1100000 N 31000 YES ASL
ANTIMONY . . NC NC NO BSL
ARSENIC . 769 C 1440 C YES ASL
BARIUM 70900 N 110000 N NO BSL
BERYLLIUM 1380 C 2570 C NO BSL
CADMIUM 1840 C 3430 C YES ASL
CALCIUM NC NC NO BSL
CHROMIUM 276 C 515 C YES ASL
COBALT . 1180 C 2210 C YES ASL
COPPER NC NC NO BSL
IRON NC NC NO BSL
LEAD NC NC NO BSL
MAGNESIUM NC NC NO BSL
MANGANESE 7090 N 11000 N YES ASL
MERCURY** . . . 2.9 saf] 2.9 SAT| 5 N 110 N YES ASL

NC NC 620 N 320 N NO BSL




TABLE 5-2

HUMAN HEALTH SUBSURFACE SOIL SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 5 OF 6
vinimum | Maximum | Average TACO- | NONTACO- | TacO- | Nowtaco- | uiois | NIUCENT |t | N
Parameter CAS No. mimum aximum Positive Overall Residential Soil Residential Soil Residential Soil Residential Soil . . . . . . .
Result Result Result Average Inhalation® Inhalation® | tion® | tion® Commercial Soil| Commercial Soil | Commercial Commercial Soil
esu nhalation nhalation ngestion ngestion Inhalation® Inhalation® Soil Ingestion(B) Ingestion(m)
Inorganics (mg/kg)
POTASSIUM 7440-09-7 558 1930 1035.1 1035.1 NC NC NC NC NC NC NC NC
SELENIUM 7782-49-2 1.3J 1.31J 1.3 0.5 NC NC 39 NC NC NC 1000 N NC
SODIUM 7440-23-5 210 3370 1043.2 1043.2 NC NC NC NC NC NC NC NC
7440-62-2 10.5 33.5 19.0 19.0 NC NC 55 NC NC NC 1400 N NC
ZINC 7440-66-6 38.5 1010 J 184.5 184.5 NC NC 2300 NC NC NC 61000 N NC




TABLE 5-2

HUMAN HEALTH SUBSURFACE SOIL SCREENING ASSESSMENT

SITE 21 - BUILDINGS 1517/1506 AREA

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 6 OF 6
TACO - NON-TACO - . NON-TACO - USEPA . Rationale for
P ; Construction Construction TAC(\?VOS;TSQLL:FUOH Construction ORNL Residential | ORNL Industrial | USEPA Residential USEPA Industrial Construction U\?vilj?e??nn;;{;;gr?n COPC | Contaminant
arameter Worker Soil Worker Soil Inhalation® Worker Soil Soil Criteria® Soil Criteria® Inhalation SSLs'”? | SSLs for Inhalation” | Worker Direct SSLs® Flag®” | Deletion or
Ingestion(s) Ingestion(m’ Inhalation® Contact SSLs® Selection
Inorganics (mg/kg)
POTASSIUM NC NC NC NC NC NC NC NC NC NC NO BSL
SELENIUM 100 N NC NC NC 39 N 510 N NC NC 150 N 7100 N NO BSL
SODIUM NC NC NC NC NC NC NC NC NC NC NO BSL
m@ﬂzﬂm— 140 N NC NC NC NC NC 36 N YES ASL
ZINC 6100 N NC NC NC 2300 N 31000 N NC NC 9300 N NC NO BSL
Associated Samples: Footnotes:

NTC21SB02-S0O-0204
NTC21SB02-S0O-0406
NTC21SB03-S0-0204
NTC21SB04-S0-0406
NTC21SB05-S0-0204
NTC21SB06-S0O-0204

NTC21SB07-S0O-0204

NTC21SB08-S0-0204
NTC21SB09-S0-0204
NTC21SB10-S0-0406
NTC21SB11-S0-0204
NTC21SB12-S0-0204
NTC21SB13-S0-0204
NTC21SB14-S0-0204
NTC21SB15-S0-0204
NTC21SB16-S0-0204
NTC21SB17-S0-0507
NTC21SB18-S0-0507

Definitions:
C = Carcinogen

COPC = Chemical of potential concern

J = Estimated value
N = Non-carcinogen
NC = No criteria
Rationale Codes:

For Selection as a COPC:
ASL = Above COPC screening level *Construction worker scenario only

For Elimination as a COPC:

BSL = Below COPC screening level

NUT = Essential nutrient

1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations.

2 - The maximum detected concentration is used for screening purposes
3 - lllinois EPA Remediation Objectives for Class 1 Groundwater (online 2010).

4 - Background data used - lllinois EPA background concentration (lllinois EPA, Appendix A, Table G of TACO)

5 - USEPA ORNL Screening Level. The noncarcinogenic values (denoted with a "N" flag) are the ORNL value divided by 10 to correspond to a target hazard quotient
of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA Region IX, October 2004, Updated December 28, 2004).

6 - Soil Screening Levels for Migration from Soil to Air for Construction Worker Scenario were calculated by Tetra Tech, NUS using methodology and
equations presented in the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002.

7 - SSLs for the migration of chemicals from soil to groundwater and soil to air were calculated by Tetra Tech, NUS using the methodology and equations
presented in the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002 and online at
http://rais.ornl.gov/epa/ssll.shtml since these values are more recent than those published in the 1996 and 2002 SSL guidance documents.

8 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industrial/lCommercial (Ingestion or Inhalation)(Online, 2010)
9 - Soil Remediation Objectives for Residential/Industrial/Commercial roperties, Non-TACO Chemicals (2010)
10 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic value is presented.
11 - Values are for hexavalent chromium.
12 - Acenaphthene is used as a surrogate for acenaphthylene
13 - Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene
14 - Nickle criteria based on nickle soluble salts

15 - TACO table footnote indicates that elemental Hg " Inhalation remediation objective only applies at sites where elemental mercury is a contaminant of concern.

16 - COPC flag for construction worker inhalation scenario only
17 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

BAP equivalent criteria based on BaP
Chlordane used as a surrogate for alpha + gamma chlordane
Endrin used as a surrogate for endrin + endrin aldehyde
Endosulfan used as a surrogate for endosulfan |

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

* Inhalation pathway only




TABLE 5-3

HUMAN HEALTH GROUNDWATER SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Non-TACO Rationale for
Minimum | Maximum Averallge Overall TACO Class 1 Class 1 USEPA ORNL USEPA MCL Vapor Intrusion COPC Contaminant
Parameter CAS No. 1 12 Positive Groundwater Tapwater .6 . 7 8 :
Result Result™ Average 4 Groundwater 5 Criteria Screening Criteria Flag Delection or
Result Criteria 4 Criteria g
Criteria Selection
Volatile Organics (ug/L)
ACETONE 67-64-1 1.8J 4.6 J 3.12 2.67 6300 NC 2200 N NC 220000 NO BSL
71-43-2 0.96 J 0.96 J 0.96 0.205833 5 NC C 5 5 YES ASL
CIS-1,2-DICHLOROETHENE 156-59-2 0.79 J 0.79 J 0.79 0.185833 70 NC 37 N 70 210 NO BSL
METHYL TERT-BUTYL ETHER 1634-04-4 1.6 1.6 1.6 0.308333 70 NC 12 C NC 120000 NO BSL
127-18-4 0.85 J 0.85 J 0.85 0.204166 5 NC C 5 5 YES ASL
TRICHLOROFLUOROMETHANE 75-69-4 2.5 2.5 2.5 0.4875 NC NC 130 N NC 180 NO BSL
Semivolatile Organics (ug/L)
ACENAPHTHENE 83-32-9 0.02 J 0.02 J 0.02 0.019166 420 NC 220 N NC NC NO BSL
ANTHRACENE 120-12-7 0.03 J 0.04 J 0.035 0.018333 2100 NC 1100 N NC NC NO BSL
BAP EQUIVALENT-FULLND NA 0.02311 0.06146 0.045783 0.045783 NC NC C NC NC YES ASL
BENZO(A)ANTHRACENE 56-55-3 0.04 J 0.05 J 0.045 0.023333 0.13 NC C NC NC YES ASL
BENZO(A)PYRENE 50-32-8 0.03 J 0.03 J 0.03 0.016666 0.2 NC C 0.2 NC YES ASL
BENZO(B)FLUORANTHENE 205-99-2 0.03 J 0.03 J 0.03 0.0175 0.18 NC C NC NC YES ASL
BENZO(K)FLUORANTHENE 207-08-9 0.03 J 0.03 J 0.03 0.0175 0.17 NC 0.29 C NC NC NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 1.8J 1.8J 1.8 0.8 6 NC 4.8 C 6 NC NO BSL
CHRYSENE 218-01-9 0.04 J 0.05 J 0.045 0.024166 1.5 NC 2.9 C NC NC NO BSL
FLUORANTHENE 206-44-0 0.03 J 0.06 0.043333 0.0375 280 NC 150 N NC NC NO BSL
FLUORENE 86-73-7 0.02 J 0.03 J 0.025 0.015833 280 NC 150 N NC NC NO BSL
87-86-5 7.8 7.8 7.8 1.696666 1 0.56 1 NC YES ASL
PYRENE 129-00-0 0.03 J 0.05 J 0.043333 0.0375 210 NC 110 N NC NC NO BSL
TOTAL PAHS-FULLND NA 0.18 0.89 0.491666 0.491666 NC NC NC NC NC NO BSL
Pesticides/PCBs (ug/L)
ALPHA-CHLORDANE 5103-71-9 0.00385 J| 0.00385 J 0.00385 0.001985 NC NC NC NC NC NO BSL
DELTA-BHC (DELTA-HCH) 319-86-8 0.00801 J 0.02 0.014005 0.005742 NC NC C NC NC YES ASL
GAMMA-CHLORDANE 5103-74-2 0.00311 J| 0.00311J 0.00311 0.001862 NC NC NC NC NC NO BSL
TOTAL CHLORDANE (ALPHA + GAMMA)9 NA 0.00696 0.00696 0.00348 0.0019235 2 NC 0.19 C 2 NC NO BSL
Dioxins (pg/L)
TEQ FULLND 10 | NA 12.34382 12.3438 12.34382 12.34382 NC NC 0.52 C 30 NC YES ASL
Herbicides (ug/L)
2,4,5-TP (SILVEX) 93-72-1 0.03 J 0.03 J 0.03 0.013333 50 NC 29 N 50 NC NO BSL
2,4-DB 94-82-6 0.62 J 0.62 J 0.62 0.203333 NC NC 29 N NC NC NO BSL
DALAPON 75-99-0 0.75J 0.75 J 0.75 0.379166 200 NC 110 N 200 NC NO BSL
DICHLOROPROP 120-36-5 0.34 J 0.78 J 0.54 0.33 NC NC NC NC NC NO BSL
Inorganics (ug/L)
ALUMINUM 7429-90-5 122 668 J 298 250.416666 N NC NC NO BSL
ARSENIC 7440-38-2 0.88 J 7.26 J 2.802 2.3975 C 10 NC YES ASL
7440-39-3 32.3 422 127.15 127.15 N 2000 NC NO BSL
CADMIUM 7440-43-9 0.69 3.45 1.341666 1.341666 N 5 NC YES ASL
CALCIUM 7440-70-2 96600 671000 318100 318100 NC NC NO BSL
CHROMIUM 7440-47-3 4.13 4.13 4.13 1.084166 100 NC NO BSL
7440-48-4 3.55 15.3 7.833333 4.229166 N NC NC YES ASL
7440-50-8 4.25 ] 4.25 ] 4.25 1.229166 N 1300 NC NO BSL
7439-89-6 22.3 34000 6265.933333| 6265.93333 N NC NC YES ASL




TABLE 5-3

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

HUMAN HEALTH GROUNDWATER SCREENING ASSESSMENT

PAGE 2 OF 2
Non-TACO Rationale for
Minimum | Maximum Averallge Overall TACO Class 1 Class 1 USEPA ORNL USEPA MCL Vapor Intrusion COPC Contaminant
Parameter CAS No. 1 12 Positive Groundwater Tapwater .6 . 7 8 :
Result Result™ Average 3 Groundwater s Criteria Screening Criteria’ | Flag Delection or
Result Criteria 4 Criteria g
Criteria Selection
Inorganics (ug/L)
LEAD 7439-92-1 0.83 0.83 0.83 1.608333 7.5 NC NC 15 NC NO BSL
MAGNESIUM 7439-95-4 608 125000 57851.33333| 57851.3333 NC NC NC NC NC NO BSL
7439-96-5 0.89 5400 1803.365 | 1803.365 150 88 N NC NC YES ASL
NICKEL 7440-02-0 0.75 11.3 3.26 2.779166 100 NC 73 N NC NC NO BSL
POTASSIUM 7440-09-7 2980 40200 J | 13736.66667| 13736.6667 NC NC NC NC NC NO BSL
SELENIUM 7782-49-2 1.63 1.63 1.63 2.084166 50 NC 18 N 50 NC NO BSL
SILVER 7440-22-4 0.47 J 1.3 0.885 0.378333 50 NC 18 N NC NC NO BSL
SODIUM 7440-23-5 55700 1040000 593950 593950 NC NC NC NC NC NO BSL
VANADIUM 7440-62-2 4.36 4.36 4.36 1.2475 49 NC 18 N NC NC NO BSL
ZINC 7440-66-6 15 2.83 2.165 4.988333 5000 NC 1100 N NC NC NO BSL
Associated Samples: Footnotes:

NTC21MW0101
NTC21MW0201
NTC21MW0301
NTC21MW0401
NTC21MW0501
NTC21MW0601

Definitions:

C = Carcinogen

COPC = Chemical of potential concern
J = Estimated value

N = Non-carcinogen

NA = Not applicable/not available.

Rationale Codes:
For Selection as a COPC:
ASL = Above COPC screening level

For Elimination as a COPC:
BSL = Below COPC screening level
NUT = Essential nutrient

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.
2 - The maximum detected concentration is used for screening purposes.

3 - lllinois EPA Remediation Objectives for Class 1 Groundwater (online 2010).
4 - Groundwater Remediation Objectives for Chemicals Not Listed in TACO (lllinois EPA, May 1, 2007).
5 - USEPA ORNL Tap Water Screening Level. The non-carcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient

of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA, 2008).
6 - Federal Maximum Contaminant Level (USEPA, 2006).
7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (USEPA, 2002).

Values are from Table 2¢ and correspond to a target cancer risk level of 1E-6 or hazard index =1 and an attenuation factor of 0.001.

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the screening level.

USEPA ORNL tapwater criteria for acenaphthene is used as a surrogate for acenaphthylene.

9 - lllinois EPA TACO criteria for chlordane are compared to the sum of alpha- and gamma-chlordane.

10 - Dioxins and TEQ was eliminated as a COC because all parameters were below detection limits.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.




TABLE 5-4

CHEMICALS RETAINED AS COPCs
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Surface Soil Subsurface Soil Groundwater

Chemical Direct Contact | Soil to Air [ Direct Contact | Soil to Air | Direct Contact | Vapor Intrusion
Volatile Organic Compounds
BENZENE X
TETRACHLOROETHENE X
Semivolatile Organic Compounds
BAP EQUIVALENT-FULLND X X X
BENZO(A)ANTHRACENE X X X
BENZO(A)PYRENE X X X
BENZO(B)FLUORANTHENE X X X
BENZO(K)FLUORANTHENE X X
CHRYSENE X X
DIBENZO(A,H)ANTHRACENE X X
INDENO(1,2,3-CD)PYRENE X X
PENTACHLOROPHENOL X
NAPTHALENE X* X X*
Pesticides/PCBs (ug/L)
AROCLOR-1260 X X
DELTA-BHC (DELTA-HCH) X
Dioxins
1,2,3,7,8-PECDD X
2,3,4,7,8-PECDF X
TEQ FULLND X X
Inorganics
ALUMINUM X X* X X*
ANTIMONY X
ARSENIC X X* X X* X
BARIUM X*
CADMIUM X X* X X* X
CHROMIUM X X* X
COBALT X X* X X* X
COPPER X
IRON X X X
MANGANESE X X* X X* X
MERCURY X X X*
VANADIUM X X

Notes:
X - Indicates chemical was retained as a COPC.
*Construction worker scenario only




TABLE 5-5

HUMAN HEALTH RISK ASSESSMENT
EXPOSURE ROUTES FOR POSSIBLE QUANTITATIVE EVALUATION
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Receptors Exposure Routes
Construction Workers Surface Soil - Dermal Contact
(future land use) Surface Soil - Incidental Ingestion
Subsurface Soil - Dermal Contact
Subsurface Soil - Incidental Ingestion
Inhalation of Air/Dust
Groundwater - Dermal Contact (during excavation)
Groundwater Inhalation of Volatiles in a Trench
(during excavation)
Surface Soil - Dermal Contact
Surface Soil - Incidental Ingestion
Inhalation of Air/Dust

Adolescent Trespasser (current land
use)

Maintenance/Occupational Workers
(future and current land use)

Surface Soil - Dermal Contact
Surface Soil - Incidental Ingestion
Inhalation of Air/Dust

On-Base Military Residents
(Adult/Children) (future land use)

Surface Soil - Dermal Contact

Surface Soil - Incidental Ingestion
Subsurface Soil - Dermal Contact™®
Subsurface Soil - Incidental Ingestion™
Inhalation of Air/Dust

Groundwater - Dermal Contact
Groundwater - Ingestion

Groundwater - Inhalation of Volatiles
Surface Soil - Dermal Contact

Surface Soil - Incidental Ingestion
Subsurface Soil - Dermal Contact™®
Subsurface Soil - Incidental Ingestion(l)
Inhalation of Air/Dust

Groundwater - Dermal Contact
Groundwater - Ingestion

Groundwater - Inhalation of Volatiles

Onsite Civilian Residents
(Adult/Children) (future land use)

(1) Exposure to subsurface soil for maintenance/occupational workers and future residents will be
evaluated to account for the possibility that subsurface soil may be brought to the surface in a future
excavation project



TABLE 5-6

EXPOSURE POINT CONCENTRATION SUMMARY - SUBSURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Subsurface Soll
Exposure Medium: Subsurface Soil
Exposure Point: Construction excavation or post-construction excavation
RME
Chemical of # Detects/ Maximum Maximum CTE
Potential Units # Samples Detected Qualifier Mean
Concern Concentration Concentration

PAHs/Semivolatile Organic Compounds
BAP EQUIVALENT mg/kg 22/22 39.4 2.32
NAPHTHALENE mg/kg 16/22 4.6 0.433
Pesticides/PCBs
AROCLOR-1260 | mg/kg | 8/22 | 0.44 | J | 0.0704
Dioxins/Furans
TCDD TEQ full NDs * | mg/kg | 1/1 | 562E-06 | |  5.62E-06
Inorganics
ALUMINUM mg/kg 22/22 24,300 9,340
ARSENIC mg/kg 22/22 85 J 12.06
CADMIUM mg/kg 20/22 9.62 1.24
CHROMIUM mg/kg 22/22 34.3 J 15.1
COBALT mg/kg 22/22 23.8 8.90
IRON mg/kg 22/22 65,800 J 26,970
MANGANESE mg/kg 22/22 1,690 662
MERCURY” mg/kg 21/22 0.484 0.0999
VANADIUM mg/kg 22/22 33.5 19.0
Footnotes:

" COPC for inhalation pathway only.
# COPC for construction worker scenario only.
! No mean calculation for 1 sample dataset. CTE uses detected concentration of TCDD TEQ.




TABLE 5-7

EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Scenario Timeframe: Current/Future
Medium: Sail

Exposure Medium: Surface Soil
Exposure Point: Entire Site

Chemical of Units # Detects/ | Arithmetic [ Maximum EPC Dataset 95% UCL of the Mean RME" CTE®
Potential Concern # Samples Mean Detection Units Distribution Statistic EPC EPC
95% UCL Mean
PAHs/Semivolatile Organic Compounds
AROCLOR 1260 mg/kg 12/22 0.154° 0.720 mg/kg |nonparametricP5% KM(Percentile Bootstrap) UCL| 0.223 0.154
BAP EQUIVALENT mg/kg 22/22 3.566 50.6 mg/kg lognormal 95% Chebyshev UCL 13.47 3.566
NAPHTHALENE * mg/kg 22/22 0.24 0.52 mg/kg -- -- 0.52 0.24
Dioxins/Furans
2,3,7,8-TCDD® mg/kg 2/2 - 8.16E-07 mg/kg -- -- 8.16E-07 8.16E-07
TCDD TEQs full NDs® mg/kg 2/2 - 3.35E-05 mg/kg -- -- 3.35E-05 3.35E-05
Inorganics
ALUMINUM mg/kg 22/22 7,623 29,500 mg/kg LN, gamma 95% Approx Gamma UCL 9,888 7,623
ANTIMONY mg/kg 6/22 1.06° 5.22 mg/kg |nonparametricP5% KM(Percentile Bootstrap) UCL 2.03 1.06
ARSENIC mg/kg 22/22 12.46 48.4 mg/kg |nonparametric 95% Chebyshev UCL 23.83 12.46
BARIUM mg/kg 22/22 76.4 234 mg/kg LN, gamma 95% Approx Gamma UCL 94.7 76.4
CADMIUM mg/kg 21/22 2.30 13 mg/kg |nonparametricf 97.5% KM(Chebyshev) UCL 6.44 2.3
CHROMIUM mg/kg 22/22 20.26 163 mg/kg |nonparametric| 95% Chebyshev UCL 50.47 20.3
COBALT mg/kg 22/22 6.59 17.7 mg/kg LN, gamma 95% Approx Gamma UCL 8.07 6.6
COPPER mg/kg 22/22 93.6 835 mg/kg |nonparametric| 95% Chebyshev UCL 258.2 93.6
IRON mg/kg 22/22 26,762 69,500 mg/kg lognormal 95% H-UCL 33,612 26,762
MANGANESE ma/kg 22/22 588.6 2,420 mg/kg | LN, gamma 95% Approx Gamma UCL 769.2 588.6
MERCURY mg/kg 22/22 0.57 8.98 mg/kg |nonparametric] 95% Chebyshev UCL 2.33 0.57
VANADIUM mg/kg 22/22 16.68 25.7 mg/kg normal 95% Student's-t UCL 18.55 16.7
Footnotes:
1. 95UCL for RME scenario except for construction workers and residential scenario; EPCs for soil for these receptors are the maximum detections of COPCs.
2. Mean is the EPC for each soil COPC in the CTE scenarios.
3. Kaplan-Meier statistical mean (with NDs included)
4. Naphthalene is a COPC only for subsurface soil and the inhalation pathway. Included in the CW inhalation exposure risk for surface soil (max. for RME; mean for CTE)
5. Only two samples, so meaningful summary statistics could not be calculated for this dataset.




TABLE 5-8

EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater

Exposure Point: Construction Excavation; Hypothetical Residential Potable Water

Chemical of # Detects/ Maximum Maximum
Potential Units # Samples Detected Qualifier
Concern Concentration
Volatile Organics (ug/L)
BENZENE ug/L 1/6 0.960 J
TETRACHLOROETHENE ug/L 1/6 0.850 J
PAHs/Semivolatile Organic Compounds
BAP EQUIVALENT ug/L 2/6 0.038
PENTACHLOROPHENOL ug/L 1/6 7.8 J
Pesticides/PCBs (ug/L)
DELTA-BHC (DELTA-HCH) | ug/L | 2/6 0.02
Inorganics
ARSENIC ug/L 5/6 7.26 J
CADMIUM ug/L 6/6 3.45
COBALT ug/L 3/6 15.3
IRON ug/L 6/6 34000
MANGANESE ug/L 6/6 5400
Footnotes:

ug/L = microgram per liter.
J = Estimated value.

PAH = Polynuclear aromatic hydrocarbon.

PCB = Polychlorinated biphenyl.




TABLE 5-9

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 2

Exposure Parameter

Occupational/
Maintenance Worker

Adolescent Trespasser

Construction Worker

On-Site Adult Resident

On-Site Child Resident

All Exposures

CsoiI (mg/kg)

Maximum or 95% UCL®

Maximum or 95% UCL®

Maximum or 95% UCL®

Maximum or 95% UCL®Y

Maximum or 95% UCL®

Cgw (Hg/L) NA NA Maximum Maximum Maximum
EF (days/year) 250® 26® 30@ 350® 350®
ED (years) 25% 10® 1% 24%) 6®
BW (kg) 70® 42 70 70® 15©
AT, (days) 9,125 3650 42® 8,760 2,190
AT, (days) 25,550 25,550 25,550 25,550 25,550
Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 100%® 100® 33017 100® 200
Fl (unitless) 1® 1® 1® 1® 1®
SA (cm?/day) 3,280"Y 3,280"Y 3,280"Y 5,700"Y 2,800"Y
AF (mg/cm?) 0.2t 0.2t 0.3 0.07*Y 0.2t

ABS (unitless)

chemical-specific™

chemical-specific™"

chemical-specific™”

chemical-specific™?

chemical-specific™”

CF (kg/mg)

1E-06

1E-06

1E-06

1E-06

1E-06

Inhalation Fugitive Dust/VVolatile Emissions from Soil

C.; (mg/m?) calculated®” calculated™? calculated™” calculated™® calculated™”

ET (hours/day) 8(10) 2(10) 8(12) 24(10) 24(7)

PEF (m%kq) 1.36E+9"? 1.36E+91? 1.27 x 10°%9 1.36E+9? 1.36E+9"%

VE (m*/kg) chemical-specific™® chemical-specific™® chemical-specific"” chemical-specific™® chemical-specific"”




TABLE 5-9

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
Exposure Parameter Maigfecnuazact:eo\;]vizker Adolescent Trespasser | Construction Worker | On-Site Adult Resident | On-Site Child Resident
Ingestion/Dermal Contact with Groundwater
IRgy (L/day) NA NA NA 20 1.5
ET (hours/day) and teyent
NA NA 4) (4) (4)
(hours/event) 4 033 033
EV (events/day) NA NA 1@ 1@ 1@
A (cm?/day) NA NA 3,300V 18,000V 6,600
Ky (cm/hour) NA NA chemical-specific®™ chemical-specific™ chemical-specific™
t* (hours), t (hour), and B . S . o . o
(uglitless)) (hour) NA NA chemical-specific®™ chemical-specific™ chemical-specific™

A Skin surface area available for contact

ABS Absorption factor

1 - USEPA, 2002.

2 - lllinois EPA, 2004.

3 - USEPA, 1991

4- Professional judgment.
5 - USEPA, 1993

AF Soil-to-skin adherence factor
AT, Averaging time for carcinogenic effects
AT, Averaging time for non-carcinogenic effects

B Bunge Model partitioning coefficient

BW Body weight

CF Conversion factor

IR Ingestion rate
Csoil Exposure concentration for soil
Cqw Exposure concentration for groundwater
C.ir Exposure concentration for air

ED Exposure duration

8 - lllinois EPA, 2003.

9 - USEPA, 1989

10 - USEPA, 2002

11 - USEPA, 2004

12 - Assume an 8-hour work shift.

6 - Adolescents (7-16 years).

7 - USEPA, 1997

EF Exposure frequency
ET Exposure time
EV Event frequency
FI Fraction ingested from contaminated source
InhR Inhalation rate
IR Ingestion rate (soil or groundwater)
K, Permeability coefficient from water through skin
SA Skin surface area available for contact
PEF Particulate emission factor
t Lag time
t* Time it takes to reach steady-state conditions
tevent Duration of event

Note: The exposure factors for future civilian and military
residents are the same, except for exposure duration (ED) for
adult military residents. Exposure duration for adult military
residents was assumed to be the typical enlistment times of 6
years for the RME and CTE.




TABLE 5-10

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 1 OF 2

Exposure Parameter

Occupational/
Maintenance Worker

Adolescent Trespasser

Construction Worker

On-Site Adult Resident

On-Site Child Resident

All Exposures

Csoil (Mg/kg) Mean Mean Mean Mean
Cgw (HQ/L) NA NA Maximum Maximum Maximum
EF (days/year) 219® 30 234% 234%
ED (years) 9® 1@ 70 20)
BW (kg) 70® 709 709 15®
AT, (days) 3,285® 420 2,555® 730®
AT, (days) 25,5509 25,550 25,5509 25,550%
Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 50 1659 50 100
FI (unitless) 1® 13 13 1®
SA (cm?/day) 3,300"7 3,300 5,700"% 2,800
AF (mg/cm?) 0.0219 0.149 0.0119 0.0449

ABS (unitless)

chemical-specific®

chemical-specific®

chemical-specific?

chemical-specific*®

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Soil

C.; (mg/m°) calculated™? calculated™? calculated®? calculated™?
ET (hours/day) 49 49 2401 24©
PEF (m°/kq) 1.36E+9™Y 1.27 x 1050 1.36E+9™Y 1.36E+9®Y

VF (m%kg)

(11)

chemical-specific

chemical-specific™”

chemical-specific™”

chemical-specific™”




TABLE 5-10

SUMMARY OF EXPOSURE INPUT PARAMETERS
CENTRAL TENDENCY EXPOSURES
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Exposure Parameter Maigfecnuaii[:eo\;]v?)liker Adolescent Trespasser | Construction Worker | On-Site Adult Resident | On-Site Child Resident
Ingestion/Dermal Contact with Groundwater
IRgw (L/day) NA NA NA 1.4® 0.66©
ET (hours/day) and teyent NA NA 2® 0.25@ 0.25@
(hours/event) ) '
EV (events/day) NA NA 19 1@ 1@
A (cm®/day) NA NA 3,300%% 18,000"% 6,600"%
Kp (cm/hour) NA NA chemical-specific® chemical-specific®® chemical-specific®®
t* (hours), t (hour), and B . . . s . o
(ur(1itless)) © (hour) NA NA chemical-specific® chemical-specific®® chemical-specific®®

1 - USEPA, 2002

2 - lllinois EPA, 2004.

3 - USEPA, 1993

4 - Professional judgment.

5 - Adolescents (7-16 years).

6 - USEPA, 1997

Notes:
A Skin surface area available for contact
ABS Absorption factor
AF Soil-to-skin adherence factor

AT, Averaging time for carcinogenic effects
AT, Averaging time for non-carcinogenic effects
B Bunge Model partitioning coefficient
BW Body weight
CF Conversion factor
IR Ingestion rate
Csoil Exposure concentration for soil
Cqw Exposure concentration for groundwater
C.r Exposure concentration for air
ED Exposure duration

7 - lllinois EPA, 2003.
8 - USEPA, 1989

9 - CTE is assumed to be 1/2 the RME value.

10 - USEPA, 2004
11 - USEPA, 2002

EF Exposure frequency

ET Exposure time

EV Event frequency

FI Fraction ingested from contaminated source
InhR Inhalation rate

IR Ingestion rate (soil or groundwater)

K, Permeability coefficient from water through skin

SA Skin surface area available for contact

PEF Particulate emission factor

t Lag time

t* Time it takes to reach steady-state conditions
tevent Duration of event

Note: The exposure factors for future civilian and military
residents are the same, except for exposure duration (ED) for
adult military residents. Exposure duration for adult military
residents was assumed to be the typical enlistment times of 6
years for the RME and CTE.



TABLE 5-11

NON-CANCER TOXICITY DATA - ORAL/DERMAL
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Chronic/ Oral RfD Oral Absorption | Absorbed RfD for Dermal® Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermal® Value Units Organ(s) Factors Source Date
CHRONIC
Semivolatile Organic Compounds
BENZO(A)ANTHRACENE NA NA NA NA NA NA NA NA NA NA
BENZO(A)PYRENE NA NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE NA NA NA NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE NA NA NA NA NA NA NA NA NA NA
NAPHTHALENE Chronic 0.02 mg/kg/day >50% 2.0E-02 mg/kg/day body weight 3000/1 RIS Sep-98
TCDD TEQ (use 2,3,7,8-TCDD) Chronic 1.00E-09 | mg/kg/day >50% 1.00E-09 mg/kg/day developmental NA ATSDR 12/1998
PENTACHLOROPHENOL Chronic 5.00E-03 | mg/kg/day >50% 5.00E-03 mg/kg/day Liver (hepatox.) 300/1 IRIS 9/2010
Pesticides/PCBs
AROCLOR 1260 © Chronic 2.00E-05 | mg/kg/day >50% 2.00E-05 mg/kg/day eye, immunolog. 300/1 IRIS 11/1996
DELTA-HEXACHLOROCYCLOHEXANE ® Chronic 8.00E-03 | mg/kg/day >50% 8.00E-03 mg/kg/day Liver (hepatox.) 100 ATSDR 9/2005
Volatile Organic Compound
BENZENE Chronic 4.00E-03 | mg/kg/day >50% 4.00E-03 mg/kg/day Hematological 300/1 IRIS 4/2003
TETRACHLOROETHYLENE Chronic 1.00E-02 | mg/kg/day >50% 1.00E-02 mg/kg/day Liver (hepatox.) 1000 IRIS 3/1/1988
Inorganics
PPRTV (per
ALUMINUM Chronic 1.0E+00 | mg/kg/day not available 1.0E+00 mg/kg/day CNS 100 ORNL) 10/23/2006
ANTIMONY Chronic 4.0E-04 [ mg/kg/day 0.15 6.0E-05 mg/kg/day longevity 1000 IRIS 2/1991
ARSENIC Chronic 3.0E-04 | mg/kg/day >50% 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 4/2009
BARIUM Chronic 2.0E-01 mg/kg/day 0.07 1.4E-02 mg/kg/day | Kidney (nephrtox.) 300 IRIS 7/2005
CADMIUM Chronic 1.0E-03 | mg/kg/day 0.025 2.5E-05 mg/kg/day | Kidney (proteinuria) 10/1 IRIS 2/1994
CHROMIUM VI Chronic | 3.0E-03 | mg/kg/day 0.025 75E-05 | mglkglday FetOtOBX(')f]';y* GS, 300/3 IRIS 21212009
COBALT Chronic 3.0E-04 | mg/kg/day not available 3.0E-04 mg/kg/day Blood NA ORNL 9/12/2008
COPPER Chronic 4.0E-02 not available 4.0E-02 mg/kg/day Gl NA HEAST 7/1997
IRON PPRTV (per
Chronic 7.0E-01 mg/kg/day not available 7.0E-01 mg/kg/day GS 15 ORNL) 9/11/2006
MANGANESE Chronic 4.7E-02 mg/kg/day 0.04 1.9E-03 mg/kg/day CNS 1/3 IRIS 4/2009
MERCURY® Chronic 3.0E-04 | mg/kg/day 0.07 2.1E-05 mg/kg/day Autoimmune 1000/1 IRIS 2/2/2009
VANADIUM Chronic 9.0E-03 | mg/kg/day 0.026 2.3E-04 mg/kg/day Kidney 100 IRIS 12/1/1996
SUBCHRONIC®®
ALUMINUM Subchronic 2.0E+00 | mg/kg/day not available 2.0E+00 mg/kg/day CNS 30 ATSDR 7/1999
EPA Region
ARSENIC Subchronic 5.0E-03 | mg/kg/day >50% 5.0E-03 mg/kg/day skin 10 8 8/2002
Chromium VI Subchronic 2.0E-02 mg/kg/day 0.025 5.0E-04 mg/kg/day NOAEL 100 HEAST 7/1997
MERCURY® Subchronic 3.0E-03 | mg/kg/day 0.07 2.1E-04 mg/kg/day Autoimmune 100 HEAST 7/1997
Notes: Definitions:

1 - USEPA, July 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance
for Dermal Risk Assessment) Final. EPA/540/R/99/005.

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.

3 - No RfD; used surrogates (Aroclor 1254 for Aroclor 1260, and a-BHC for d-BHC)

4 - Values are for mercuric chloride.

5 - If a subchronic RfD was not available, then the chronic RfD was used as a surrogate for subchronic scenarios.

6 - Additional subchronic RfD values were recommended by IEPA comments (2011). These are presented

and discussed in Section 5.7.4.2.

ATSDR = Agency for Toxic Substances and Disease Registry

CNS = Central nervous system
CVS = Cardiovascular system
GS = Gastrointestinal System
HEAST= Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System

NA = Not applicable
NCEA = USEPA National Center for Environmental Assessment

ORNL = Oak Ridge National Laboratory Regional Screening Level tables, June 2011
PPRTV = Provisional Peer Reviewed Toxicity Value




TABLE 5-12

NON-CANCER TOXICITY DATA - INHALATION
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Organ(s) Factors Source(s) Date(s)
Semivolatile Organic Compounds
BENZO(A)ANTHRACENE NA NA NA NA NA NA NA
BENZO(A)PYRENE NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE NA NA NA NA NA NA NA
NAPHTHALENE Chronic 3.0E-03 mg/m?® Nasal 3000/1 IRIS 9/1998
TCDD TEQs (use 2,3,7,8-TCDD tox value) Chronic 4.0E-08 mg/m3 NA NA CA EPA (per ORNL) NA
PENTACHLOROPHENOL NA NA NA NA NA NA NA
Pesticides/PCBs
AROCLOR 1260 NA NA NA NA NA NA NA
DELTA-HEXACHLOROCYCLOHEXANE NA NA NA NA NA NA NA
Volatile Organic Compound
BENZENE Chronic 3.00E-02 mg/m3 Hematological 300/1 IRIS 4/2003
TETRACHLOROETHYLENE Chronic 2.7E-01 mg/m® CNS 100 ATSDR 9/1997
Inorganics
ALUMINUM Chronic 5.0E-03 mg/m® CNS 300 PPRTV (per ORNL) 10/23/2006
ARSENIC Chronic 1.50E-05 mg/m’ CNS, GI, heart not available CA EPA (per ORNL) not available
BARIUM Chronic 5.0E-04 mg/m® Fetus 1000/1 HEAST 7/1997
CADMIUM Chronic 1.0E-05 mg/m® Kidney 9 ATSDR 9/2008
CHROMIUM VI Chronic 1.0E-04 mg/m® Respiratory 300/1 IRIS 4/2009
COBALT Chronic 6.0E-06 mg/m® Respiratory NA PPRTV (per ORNL) 9/12/2008
IRON NA NA NA NA NA NA NA
MANGANESE Chronic 5.0E-05 mg/m’® CNS 1000/1 IRIS 4/2009
MERCURY Chronic 3.0E-05 mg/m3 CNS not available CA EPA (per ORNL) not available
VANADIUM Chronic 7.0E-06 mg/m° NA not available PPRTV (per ORNL) not available
SUBCHRONIC!
BARIUM Subchronic 5.0E-03 mg/m® Fetus 100 HEAST 7/1997
Notes: Definitions:

1 - If a subchronic RfC was not available, then the chronic RfC was used.

ORNL = Oak Ridge National Laboratory RSL tables, June 2011
PPRTV = Provisional Peer Reviewed Toxicity Value

IRIS = Integrated Risk Information System
CNS = Central Nervous System

HEAST= Health Effects Assessment Summary Tables
NA = Not Applicable
NCEA = USEPA National Center for Environmental Assessment
ORNL = Oak Ridge National Laboratory Screening Level Tables, September 2008
ATSDR = Agency for Toxic Substances and Disease Registry
CA EPA = California Envirnomental Protection Agency




TABLE 5-13

CANCER TOXICITY DATA - ORAL/DERMAL

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Oral Cancer Slope Factor Oral Absorption | Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline

Concern Value Units for Dermal™ Value Units Description Source Date
Semivolatile Organic Compounds
BENZO(A)ANTHRACENE 7.3E-01 (mg/kg/day)™ >50% 7.3E-01 (mg/kg/day)™ B2 USEPA, 1993 7/1993
BENZO(A)PYRENE 7.3E+00 (mg/kg/day)'l >50% 7.3E+00 (mg/kg/day)'1 B2 IRIS 4/2009
BENZO(B)FLUORANTHENE 7.3E-01 (mg/kg/day)™ >50% 7.3E-01 (mg/kg/day)™ B2 USEPA, 1993 7/1993
DIBENZO(A,HJANTHRACENE 7.3E+00 (mg/kg/day)'l >50% 7.3E+00 (mg/kg/day)'1 B2 USEPA, 1993 7/1993
INDENO(1,2,3-CD)PYRENE 7.3E-01 (mg/kg/day)™ >50% 7.3E-01 (mg/kg/day)™ B2 USEPA, 1993 7/1993
NAPHTHALENE NA NA NA NA NA C IRIS 9/1998
TCDD TEQs (use 2,3,7,8-TCDD tox value) 1.5E+05 (mg/kg/day)™ >50% 1.5E+05 (mg/kg/day)™ B2 HEAST 7/1997
PENTACHLOROPHENOL 4.0E-01 (mg/kg/day)-1 >50% 4.0E-01 (mg/kg/day)-1 "Likely to be carcinogenic to humans" IRIS 9/2010
Pesticides/PCBs
AROCLOR 1260 (highly chlorinated PCB) 2.0E+00 (mg/kg/day)-1 >50% 2.0E+00 (mg/kg/day)-1 B2 IRIS 6/1997
DELTA-HEXACHLOROCYCLOHEXANE © 6.3E+00 (mg/kg/day)-1 >50% 6.3E+00 (mg/kg/day)-1 B2 IRIS 7/1993
Volatile Organic Compound
BENZENE 5.5E-02 (mg/kg/day)-1 >50% 5.5E-02 (mg/kg/day)-1 A IRIS 1/2000

CA EPA (per
TETRACHLOROETHYLENE 5.4E-01 (mg/kg/day)'l >50% 5.4E-01 (mg/kg/day)-1 Not Classified ORNL) NA
Inorganics
ALUMINUM NA NA NA NA NA NA NA NA
ARSENIC 1.5E+00 (mg/kg/day) ™ >50% 1.5E+00 (mg/kg/day) ™ A IRIS 4/2009
BARIUM NA NA NA NA NA D IRIS 4/2009
CHROMIUM NA NA NA NA NA D/Not classifiable as to human IRIS 21212009
carcinogenicity

COBALT NA NA NA NA NA NA NA NA
COPPER NA NA NA NA NA D IRIS 8/1991
IRON NA NA NA NA NA NA NA NA
MANGANESE NA NA NA NA NA D IRIS 4/2009
MERCURY NA NA NA NA NA C/Possible Human Carcinogen IRIS 4/2009
VANADIUM NA NA NA NA NA NA IRIS 6/1988
Notes: EPA Group:

1- USEPA, 2004

2 - Adjusted dermal cancer slope factor = oral cancer slope

factor/oral absorption efficiency for dermal

3 - No tox values for d-hexachlorocyclohexane (d-BHC); used surrogate tox values for a-BHC.

Definitions:
IRIS = Integrated Risk Information System.
NA = Not available.

A - Human carcinogen.

B1 - Probable human carcinogen - indicates that limited human data are available.

B2 - Probable human carcinogen - indicates sufficient evidence in animals and

inadequate or no evidence in humans.

C - Possible human carcinogen.

D - Not classifiable as a human carcinogen.
E - Evidence of non-carcinogenicity.

NCEA = National Center for Environmental Assessment, value from ORNL Regional Screening Level tables.
USEPA, 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. EPA/600/R-93/089. July 1993
ORNL = Oak Ridge National Laboratory Regional Screening Level tables, June 2011
PPRTV = Provisional Peer Reviewed Toxicity Value

CA EPA = California Envirnomental Protection Agency




TABLE 5-14

CANCER TOXICITY DATA - INHALATION
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Cancer Guideline

Concern Value Units Description Source Date
Semivolatile Organic Compounds
BENZO(A)ANTHRACENE 1.1E-04 (ug/m?)™ B2 CAEPA 4/2009
BENZO(A)PYRENE 1.1E-03 (ug/m®)™* B2 CAEPA 4/2009
BENZO(B)FLUORANTHENE 1.1E-04 (ug/m?)™ B2 CAEPA 4/2009
DIBENZO(A,H)ANTHRACENE 1.2E-03 (ug/m?)™ B2 CAEPA 4/2009
INDENO(1,2,3-CD)PYRENE 1.1E-04 (ug/m?)™ B2 CAEPA 4/2009
NAPHTHALENE NA NA C IRIS 9/1998
TCDD TEQs 3.8E+01 (ug/m?)-1 B2 CA EPA (per ORNL) NA
Pesticides/PCBs
AROCLOR 1260 5.7E-04 | (ug/m?)-1 B2 IRIS 6/1997
Volatile Organic Compound
BENZENE 7.8E-06 | (ug/m3)-1 A/Known human carcinogen IRIS 1/2000
TETRACHLOROETHYLENE 5.9E-06 (ug/m3)-1 Not Classified CA EPA (per ORNL) NA
Inorganics
ALUMINUM NA NA NA NA NA
ARSENIC 4.3E-03 (ug/m?)-1 A IRIS 4/2009
BARIUM NA NA NA NA NA
CADMIUM 1.8E-03 (ug/m?)™ B1 IRIS 6/1992
CHROMIUM 1.2E-02 (ug/m®)™* A/Known human carcinogen IRIS 4/2009
COBALT 9.0E-03 (ug/m?)™ NA PPRTV (per ORNL) 9/12/2008
IRON NA NA NA NA NA
MANGANESE NA NA NA NA NA
MERCURY NA NA C/Possible Human Carcinogen IRIS 4/2009
VANADIUM 8.0E-03 (ua/m3)* NA PPRTV (per ORNL) NA
Definitions: A - Human carcinogen.

IRIS = Integrated Risk Information System.

HEAST= Health Effects Assessment Summary Tables

ORNL = Oak Ridge National Laboratory Regional Screening Level tables, June 2011.
PPRTV = Provisional Peer Reviewed Toxicity Value

CA EPA = California Envirnomental Protection Agency

B1 - Probable human carcinogen - indicates that limited human data are available.
B2 - Probable human carcinogen - indicates sufficient evidence in animals and
inadequate or no evidence in humans .

C - Possible human carcinogen.

D - Not classifiable as a human carcinogen.
E - Evidence of non-carcinogenicity.




SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)*

TABLE 5-15a

SITE 21 - BUILDING 1517

NAVAL STATON GREAT LAKES, ILLINOIS

PAGE 1 OF 3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5 and < 1E-4 > 1E-6 and < 1E-5 (H1)
Construction/Excavation |Surface Soil Ingestion 2.E-06 -- - - cPAHs 1 --
Worker Dermal Contact 8.E-07 -- -- -- 0.07 --
Inhalation 7.E-07 - - - - - - 12 Manganese
Total 4.E-06 - - - - - - 13 Manganese
Subsurface Soil | Ingestion 2.E-06 -- -- cPAHs 0.9
Dermal Contact 7.E-07 -- -- -- 0.04
Inhalation 3.E-07 - - - - - - 9 Manganese
Total 3.E-06 - - - - - - 10 Manganese
Groundwater  |Ingestion NA -- -- - - NA -
Dermal Contact 8.E-09 -- -- -- 0.4 --
Inhalation VOC 9.E-11 -- -- -- 0.0002 --
Total 8.E-09 -- -- -- 0.4 --
Total Surface Soil | 4.E-06 - - - - cPAHs 13 Manganese
Total Subsurface Soil | 3.E-06 - - - - - - 10 Manganese
Total Groundwater| 8.E-09 -- -- -- 0.4 --
Total Across the Entire Site?| 4.E-06 -- -- cPAHs 12 Manganese
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5 and < 1E-4 > 1E-6 and < 1E-5 (HI)
Occupational/Maintenance |Surface Soil Ingestion 5.E-05 -- cPAHSs, Arsenic TCDD-TEQs 0.3 - -
Worker Dermal Contact 3.E-05 - - cPAHs Arsenic 0.034 --
Inhalation 0.E+00 -- -- -- 0.00001 --
Total 8.E-05 - - - - - - 0.3 - -
Total Surface Soil | 8.E-05 -- cPAHSs, Arsenic TCDD-TEQs 0.3 --
Total Across the Entire Site| 8.E-05 - - cPAHSs, Arsenic TCDD-TEQs 0.3 --
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5 and < 1E-4 > 1E-6 and < 1E-5 (HI)
Adolescent Trespasser Surface Soll Ingestion 8.E-06 -- -- cPAHs 0.05 --
Dermal Contact 6.E-06 - - - - cPAHs 0.006 --
Inhalation 0.E+00 -- -- -- 0.0000003 --
Total 1.E-05 - - - - -- 0.05 - -
Total Surface Soil | 1.E-05 -- -- cPAHs 0.05 --
Total Across the Entire Site| 1.E-05 -- -- cPAHs 0.05 - -




TABLE 5-15a

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)*
SITE 21 - BUILDING 1517

NAVAL STATON GREAT LAKES, ILLINOIS

PAGE 2 OF 3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
>1E-4 >1E-5and <1E-4 > 1E-6 and < 1E-5 (HI)
Future Child Resident Surface Soil Ingestion 2.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs 8 Arsenic, Iron
Dermal Contact 8.E-04 cPAHs -- Arsenic 0.4 --
Inhalation 0.E+00 -- -- -- 0.0002 --
Total 3.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs 8 Arsenic, Iron
Subsurface Soil [Ingestion 2.E-03 cPAHSs, Arsenic -- -- 7 Arsenic, Cobalt, Iron
Dermal Contact 6.E-04 cPAHs Arsenic -- 0.4 --
Total 2.E-03 cPAHs Arsenic -- 8 Arsenic, Cobalt, Iron
Groundwater . TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Ingestion 1.E-04 -- Pentachlorophenol, 25 Cobalt, Iron, Manganese
Arsenic Delta-BHC
Dermal Contact 1.E-06 -- -- -- 0.4 --
Inhalation - Showering| 1.E-07 - - - - - - 0.005 - -
TCDD-TEQ,
Total 1.E-04 -- Pentachlorophenol, CPAHS, TgtrlaChé[:gemylene’ 25 Cobalt, Iron, Manganese
Arsenic elta
Total Surface Soil [ 3.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs 8 Arsenic, Iron
Total Subsurface Soil| 2.E-03 cPAHSs, Arsenic 8 Arsenic, Cobalt, Iron
TCDD-TEQ,
Total Groundwater| 1.E-04 -- Pentachlorophenol, CPAHS, T;trlachéc:gethylene, 25 Cobalt, Iron, Manganese
Arsenic elta-
. 2 . TCDD-TEQ, .
Total Across the Entire Site“| 3.E-03 cPAHSs, Arsenic Pentachlorophenol Tetrachloroethylene, Delta-BHC 33 Arsenic, Cobalt, Iron, Manganese
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5and <1E-4 > 1E-6 and < 1E-5 (HI)
Future Adult Resident Surface Soil Ingestion 4.E-04 cPAHs Arsenic TCDD-TEQs 0.8 --
Dermal Contact 2.E-04 cPAHs - - Arsenic 0.062 --
Inhalation 0.E+00 -- -- -- 0.0002 --
Total 5.E-04 cPAHs Arsenic - - 0.9 --
Subsurface Soil [Ingestion 3.E-04 cPAHs Arsenic 0.8 - -
Dermal Contact 1.E-04 cPAHs - - Arsenic 0.07 --
Total 4.E-04 cPAHs Arsenic 0.8 --
Groundwater TCDD-TEQ,
Ingestion 2.E-04 -- Pentachlorophenol, CPAHS, TgtrlaChéﬂgethylene’ 7.0 Cobalt, Iron, Manganese
Arsenic elta-
Dermal Contact 3.E-06 -- -- Tetrachloroethylene 0.3 --
Inhalation - Showering| 1.E-07 - - - - - - 0.001 - -
TCDD-TEQ,
Total 2.E-04 -- Pentachlorophenol, CPAHs, Tetrachloroethylene, 7 Cobalt, Iron, Manganese
Arsenic Delta-BHC
Total Surface Soil [ 5.E-04 cPAHs Arsenic TCDD-TEQs 0.9 --
Total Subsurface Soil| 4.E-04 cPAHs Arsenic -- 0.8 --
TCDD-TEQ,
Total Groundwater| 2.E-04 -- Pentachlorophenol, CPAHS, T;trlachéc:gethylene, 7 Cobalt, Iron, Manganese
Arsenic elta-
TCDD-TEQ,
Total Across the Entire Site?| 7.E-04 cPAHs Pentachlorophenol, Tetrachloroethylene, Delta-BHC 8 Cobalt, Iron, Manganese

Arsenic




TABLE 5-15a

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)*
SITE 21 - BUILDING 1517
NAVAL STATON GREAT LAKES, ILLINOIS
PAGE 3 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5 and < 1E-4 > 1E-6 and < 1E-5 (H1)
Total Residential Risks Surface Soil Ingestion 3.E-03 cPAHs Arsenic TCDD-TEQs NA --
Dermal Contact 1.E-03 cPAHs -- Arsenic NA --
Inhalation 0.E+00 -- -- -- NA
Total 4.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs NA - -
Subsurface Soil [Ingestion 2.E-03 cPAHs Arsenic -- NA
Dermal Contact 8.E-04 cPAHs - - - - NA
Total 3.E-03 cPAHSs, Arsenic -- - - NA
Groundwater . TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Ingestion 3.E-04 -- Pentachlorophenol, NA --
b Delta-BHC
Arsenic
Dermal Contact 4.E-06 - - - - Tetrachloroethylene NA - -
Inhalation - Showering| 3.E-07 - - - - - - NA
TCDD-TEQ,
Total 3.E-04 -- Pentachlorophenol, cPAHs, Tetrachloroethylene, NA --
b Delta-BHC
Arsenic
Total Surface Soil | 4.E-03 cPAHs Arsenic Aroclor 1260, TCDD-TEQs NA - -
Total Subsurface Soil| 3.E-03 cPAHSs, Arsenic - - - - NA
TCDD-TEQ, cPAHSs, Aroclor 1260,
Total Groundwater| 3.E-04 -- Pentachlorophenol, Tetrachloroethylene, Delta- NA --
Arsenic BHC
See Child-
Total Across the Entire Site?| 4.E-03 CPAHSs, Arsenic Perzg&i):c-)iﬁénol Tetrachlorogt'_r:élene, Delta sum(::gd ” --

! Includes very conservative inclusion of groundwater exposure pathways for residential receptors. There is a municipal water supply, and a groundwater use restriction ordinance exists.

2 Total Site Risks average the risk/hazards for surface and subsurface soil because the risk assessment assumes full default exposure factors for both surface and subsurface soil.

To add surface and subsurface risks/hazards would double count soil pathway risks.
cPAHSs = Carcinogenic PAHs

NA = Not applicable




SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTE)"

TABLE 5-16a

SITE 21 - BUILDING 1517

NAVAL STATON GREAT LAKES, ILLINOIS

PAGE 1 OF 3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
>1E-4 >1E-5and <1E-4 > 1E-6 and < 1E-5 (HI)
Construction/Excavation |Surface Soil Ingestion 1.E-07 -- - - cPAHs 0.2 --
Worker Dermal Contact 2.E-08 -- -- -- 0.008 --
Inhalation 6.E-08 - - - - - - 1.47 Manganese
Total 2.E-07 - - - - - - 2 Manganese
Subsurface Soil | Ingestion 1.E-07 -- -- -- 0.2
Dermal Contact 2.E-08 -- -- -- 0.003
Inhalation 2.E-08 - - - - - - 1.6 Manganese
Total 1.E-07 - - - - - - 2 Manganese
Groundwater  |Ingestion NA -- -- - - NA -
Dermal Contact 5.E-09 -- -- -- 0.4 --
Inhalation VOC .2 -- -- -- = --
Total 5.E-09 -- -- -- 0.4 --
Total Surface Soil | 2.E-07 - - - - - - 2 Manganese
Total Subsurface Soil | 1.E-07 - - - - - - 2 Manganese
Total Groundwater| 5.E-09 -- -- -- 0.4 --
Total Across the Entire Site®| 2.E-07 - - - - -- 2 Manganese
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5and <1E-4 > 1E-6 and < 1E-5 (HI)
Occupational/Maintenance |Surface Soil Ingestion 3.E-06 -- -- cPAHSs, Arsenic 0.08 - -
Worker Dermal Contact 3.E-07 - - -- -- 0.002 --
Inhalation 0.E+00 - - - - - - 0.0000008 - -
Total 3.E-06 - - - - - - 0.08 - -
Total Surface Soil | 3.E-06 -- -- cPAHSs, Arsenic 0.08 --
Total Across the Entire Site®| 3.E-06 -- -- cPAHS, Arsenic 0.08 --
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5and <1E-4 > 1E-6 and < 1E-5 (HI)
Adolescent Trespasser Surface Soil Ingestion 6.E-07 -- -- - - 0.008 - -
Dermal Contact 2.E-07 -- -- -- 0.0004 --
Inhalation 0.E+00 -- -- -- 0.00000002 --
Total 8.E-07 - - - - - - 0.008 - -
Total Surface Soil | 8.E-07 -- -- -- 0.008 --
Total Across the Entire Site®| 8.E-07 -- -- -- 0.008 --




TABLE 5-16a

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTE)"
SITE 21 - BUILDING 1517

NAVAL STATON GREAT LAKES, ILLINOIS

PAGE 2 OF 3
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
>1E-4 >1E-5and <1E-4 > 1E-6 and <1E-5 (HN
Future Child Resident Surface Soil Ingestion 6.E-06 -- -- cPAHSs, Arsenic 0.8 --
Dermal Contact 6.E-07 -- -- -- 0.016 --
Inhalation 0.E+00 - - -- - - 0.000009 - -
Total 7.E-06 -- -- cPAHSs, Arsenic 0.8 --
Subsurface Soil [Ingestion 4.E-06 -- -- cPAHSs, Arsenic 0.6 --
Dermal Contact 4.E-07 -- -- -- 0.009 --
Total 5.E-06 -- -- cPAHSs, Arsenic 0.6 --
Groundwater . TCDD-TEQ,
Ingestion L.E-05 B B Pentachlorophenol, Arsenic 7 Manganese
Dermal Contact 2.E-07 -- -- -- 0.2 --
Inhalation - Showering| 3.E-08 - - - - - - 0.003 - -
TCDD-TEQ,
Total 1.E-05 -- -- Pentachlorophenol, Arsenic 7 Cobalt, Iron, Manganese
Total Surface Soil | 7.E-06 -- -- cPAHSs, Arsenic 0.8 --
Total Subsurface Soil| 5.E-06 -- -- cPAHSs, Arsenic 0.6 --
Total Groundwater| 1.E-05 -- -- TCDD-TEQ, . 7 Cobalt, Iron, Manganese
Pentachlorophenol, Arsenic
i3 ) B - CcPAHs, TCDD-TEQ,
Total Across the Entire Site®| 2.E-05 Pentachlorophenol, Arsenic 8 Cobalt, Iron, Manganese
Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1
> 1E-4 > 1E-5and <1E-4 > 1E-6 and < 1E-5 (HD
Future Adult Resident Surface Soll Ingestion 2.E-06 -- - - cPAHs 0.08 --
Dermal Contact 2.E-07 -- -- -- 0.002 --
Inhalation 0.E+00 -- -- -- 0.000009 --
Total 3.E-06 -- - - cPAHs 0.08 --
Subsurface Soil [Ingestion 2.E-06 -- - - - - 0.07 - -
Dermal Contact 1.E-07 -- -- -- 0.001 --
Total 2.E-06 - - -- - - 0.07 --
Groundwater
) TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Ingestion 2E-05 o Pentachlorophenol Delta-BHC 8 Manganese
Dermal Contact 4.E-07 -- - - Pentachlorophenol 0.1 --
Inhalation - Showering| 1.E-08 -- - - -- 0.0004 --
TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Total 2.E-05 .- Pentachlorophenol, 3 Manganese
b Delta-BHC
Arsenic
Total Surface Soil | 3.E-06 -- Arsenic TCDD-TEQs 0.08 --
Total Subsurface Soil| 2.E-06 -- Arsenic -- 0.07 --
TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Total Groundwater| 2.E-05 -- Pentachlorophenol Delta-BHC 3 Manganese
TCDD-TEQ,
Total Across the Entire Site®| 2.E-05 -- Pentachlorophenol, CPAHS, Tetrachloroethylene, 3 Manganese

Arsenic

Delta-BHC




TABLE 5-16a

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTE)"
SITE 21 - BUILDING 1517
NAVAL STATON GREAT LAKES, ILLINOIS
PAGE 3 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI>1

> 1E-4 > 1E-5 and < 1E-4 > 1E-6 and < 1E-5 (H1)
Total Residential Risks Surface Soil Ingestion 8.E-06 -- -- cPAHSs, Arsenic NA --
Dermal Contact 8.E-07 -- -- -- NA --

Inhalation 0.E+00 -- -- -- NA
Total 9.E-06 -- -- cPAHSs, Arsenic NA --

Subsurface Soil | Ingestion 6.E-06 - - -- cPAHSs, Arsenic NA

Dermal Contact 5.E-07 -- -- -- NA

Total 7.E-06 -- -- cPAHSs, Arsenic NA
Groundwater Ingestion 4.E-05 . TCDD-TEQ, cPAHSs, Tetrachloroethylene, NA .

g ' Pentachlorophenol Delta-BHC

Dermal Contact 7.E-07 -- -- -- NA --

Inhalation - Showering| 4.E-08 - - - - - - NA

TCDD-TEQ, cPAHSs, Tetrachloroethylene,

Total 4E-05 Pentachlorophenol Delta-BHC NA
Total Surface Soil [ 9.E-06 -- -- cPAHSs, Arsenic NA --

Total Surbsurface Soil| 7.E-06 -- -- -- NA

TCDD-TEQ, cPAHSs, Tetrachloroethylene,
Total Groundwater | 4.E-05 Pentachlorophenol Delta-BHC NA
cPAHSs, Arsenic, See Child-
Total Across the Entire Site®| 4.E-05 -- TCDD-TEQ, Tetrachloroethylene, Delta- only --
Pentachlorophenol
BHC summed HI

! Includes very conservative inclusion of groundwater exposure pathways for residential receptors. There is a municipal water supply, and a groundwater use restriction ordinance exists.
2 Not calculated for CTE because RME risk/HI insignificant for this pathway.

3 Total Site Risks average the risk/hazards for surface and subsurface soil because the risk assessment assumes full default exposure factors for both surface and subsurface soil.

To add surface and subsurface risks/hazards would double count soil pathway risks.
cPAHSs = Carcinogenic PAHs

NA = Not applicable




TABLE 5-17A

HUMAN HEALTH SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 3
TACO Migration to NON-TACO Migration to
Minimum Maximum | Average Positive Groundwater - Class 1 Groundwater - Class 1 ORNL Risk Based SSL - ORNL MCL Based SSL -
Parameter CAS # 2 Q) Overall Average | (Soil Component of the | (Soil Component of the Migration from Soil to Migration from Soil to
Result Result Result Groundwater Ingestion Groundwater Ingestion Groundwater® Groundwater®
Route)® Route)®

Volatile Organics (ug/kg)
2-BUTANONE 78-93-3 14.0 14.0 14.0 5.5 NC NC 1500 NC
ACETONE 67-64-1 21.0 180.0 J 75.8 22.8 25000 NC 4500 NC
71432 067 L) 08 23 30 NC 26
CARBON DISULFIDE 75-15-0 1.6 J 16.0 4.9 4.1 32000 NC 310 NC
CYCLOHEXANE 110-82-7 0.7J 2.9 1.4 2.0 NC NC 13000 NC
ETHYLBENZENE 100-41-4 0.9 J 0.9J 0.9 2.7 13000 NC 1.7 780
METHYL CYCLOHEXANE 108-87-2 0.4J 3.7J 1.8 1.9 NC NC NC NC
127-18-4 1473 141 1.4 2.7 60 NC 0.049 2.3
TOLUENE 108-88-3 1.1 ] 1.4 1.3 2.7 12000 NC 1600 690
TOTAL XYLENES 1330-20-7 1.6 J 1.6 J 1.6 2.7 150000 NC 200 9800
Semivolatile Organics/PAHs (ug/kg)
1,1-BIPHENYL 92-52-4 62.0 J 62 J 62.0 182.8 NC 150000 19000 NC
91-57-6 27.0 900 415.9 415.9 NC NC NC
4-METHYLPHENOL 106-44-5 50.0 J 50 J 50.0 183.6 NC 200 150 NC
ACENAPHTHENE 83-32-9 13.0 2200 304.4 235.6 570000 NC 22000 NC
ACENAPHTHYLENE 208-96-8 20.0 680 124.9 57.8 NC 85000 22000 NC
ACETOPHENONE 98-86-2 48.0 J 48 J 48.0 183.1 NC NC 1100 NC
ANTHRACENE 120-12-7 37.0 7200 917.6 584.6 12000000 NC 360000 NC
BAP EQUIVALENT-FULLND NA 9.9 50631 3566.0 3566.0 NC NC 3.5
BENZO(A)ANTHRACENE 56-55-3 110.0 22000 J 1894.0 1722.0 2000 NC 10
BENZO(A)PYRENE 50-32-8 200.0 38000 J 3333.5 2576.4 8000 NC 3.5
BENZO(B)FLUORANTHENE 205-99-2 290.0 59000 J 4382.5 3984.3 5000 NC 35
BENZO(G,H,I)PERYLENE 191-24-2 150.0 24000 J 1943.9 1590.8 NC 27000000
BENZO(K)FLUORANTHENE 207-08-9 110.0 21000 J 1735.5 1577.9 49000 NC 350
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 51.0 J 3400 J 354.8 312.3 3600000 NC 1100
BUTYL BENZYL PHTHALATE 85-68-7 97.0 J 97 J 97.0 185.3 930000 NC
CARBAZOLE 86-74-8 66.0 J 2400 1086.5 509.1 NC
CHRYSENE 218-01-9 130.0 J 31000 J 2491.0 2264.7 160000 NC
DI-N-BUTYL PHTHALATE 84-74-2 37.0 J 190 J 113.5 182.8 2300000 NC
DIBENZO(A,H)ANTHRACENE 53-70-3 44.0 1100 325.7 178.5 2000 NC
DIBENZOFURAN 132-64-9 39.0 J 640 222.2 222.2 NC NC 680 NC
FLUORANTHENE 206-44-0 260.0 84000 6079.5 6079.5 4300000 NC 160000 NC
FLUORENE 86-73-7 11.0 1600 462.0 190.1 560000 NC 27000 NC
INDENO(1,2,3-CD)PYRENE 193-39-5 150.0 36000 J 3038.8 22105 NC 120 NC
NAPHTHALENE 91-20-3 18.0 520 237.0 237.0 12000 NC 0.47 NC
PHENANTHRENE 85-01-8 250.0 30000 3104.5 3104.5 NC 200000 120000 NC
PYRENE 129-00-0 240.0 70000 5049.1 5049.1 4200000 NC 120000 NC
TOTAL PAHS-FULLND NA 2508.0 427249 32065.7 32065.7 NC NC NC NC
Pesticides/PCBs (ug/kg)

72-54-8 0.8 J 520.0 J 100.6 100.6 16000 NC 66 NC

72-55-9 0.5J 350.0 J 55.5 55.5 54000 NC 47 NC

50-29-3 0.8 J 740.0 J 81.4 81.4 32000 NC 67 NC




TABLE 5-17A

HUMAN HEALTH SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
PAGE 2 OF 3

TACO Migration to
Groundwater - Class 1

NON-TACO Migration to
Groundwater - Class 1

ORNL Risk Based SSL -

ORNL MCL Based SSL -

Parameter CAS # Mmlmu(llw; Maxmg)g) Average Positive Overall Average | (Soil Component of the | (Soil Component of the Migration from Soil to Migration from Soil to
Result Result Result Groundwater Ingestion Groundwater Ingestion Groundwater® Groundwater®
Route)® Route)®

Pesticides/PCBs (ug/kg)

ALDRIN 309-00-2 0.2 0.3J 0.3 0.2 500 NC
ALPHA-BHC 319-84-6 0.3J 12.0J 3.9 1.4 NC
ALPHA-CHLORDANE 5103-71-9 0.6 J 27.0J 5.6 3.1 NC NC
AROCLOR-1260 11096-82-5 21.0J 720.0 J 229.9 149.9 NC NC
BETA-BHC 319-85-7 0.3J 1.0J 0.6 0.2 NC NC
DELTA-BHC 319-86-8 0.4 35J 1.3 0.6 NC NC
DIELDRIN 60-57-1 0.3 15.0 J 4.8 3.4 NC
ENDOSULFAN | 959-98-8 0.2 14.0 J 3.9 1.4 NC NC
ENDOSULFAN II 33213-65-9 0.6J 4.6 2.3 0.9 NC NC
ENDOSULFAN SULFATE 1031-07-8 1.0 J 25.0 J 6.9 3.9 NC NC
ENDRIN 72-20-8 0.7 224.0 39.4 14.6 1000 NC
ENDRIN ALDEHYDE 7421-93-4 0.4 28.0 J 7.9 2.4 NC NC
ENDRIN + ENDRIN ALDEHYDE NA 1.1 252.0 J 47.3 17.0 1000 NC
ENDRIN KETONE 53494-70-5 0.9 44.0J 12.4 2.6 NC NC
GAMMA-BHC (LINDANE) 58-89-9 0.2 20.0 3.1 1.4 NC
GAMMA-CHLORDANE 5103-74-2 0.6 J 189.0 J 19.6 16.9 NC NC
NA 1.3 216.0 J 25.1 20.1 10000 NC
HEPTACHLOR EPOXIDE 1024-57-3 0.2 3.0 1.3 0.8 700 NC
METHOXYCHLOR 72-43-5 0.4 37.0J 8.5 5.9 160000 NC
Dioxins/Furans (ng/kg)

1,2,3,4,6,7,8,9-OCDD 3268-87-9 174.0 1310.0 742.0 742.0 NC NC
39001-02-0 19.8 141.0 80.4 80.4 NC NC
1,2,3,4,6,7,8-HPCDD 35822-46-9 17.7 169.0 93.4 93.4 NC NC
1,2,3,4,6,7,8-HPCDF 67562-39-4 9.6 82.4 46.0 46.0 NC NC
1,2,3,4,7,8,9-HPCDF 55673-89-7 1.0 J 4.1 25 25 NC NC
1,2,3,4,7,8-HXCDD 39227-28-6 1.9J 1.9J 1.9 2.2 NC NC
1,2,3,4,7,8-HXCDF 70648-26-9 1.3J 5.9 3.6 3.6 NC NC
1,2,3,6,7,8-HXCDD 57653-85-7 1.1 7.9 4.5 4.5 NC NC
1,2,3,6,7,8-HXCDF 57117-44-9 1.1 11.6 6.3 6.3 NC NC
1,2,3,7,8,9-HXCDD 19408-74-3 0.8J 5.2 3.0 3.0 NC NC
1,2,3,7,8,9-HXCDF 72918-21-9 0.4 2.7 1.5 1.5 NC NC
1,2,3,7,8-PECDD 40321-76-4 0.8J 5.9J 33 33 NC NC
57117-41-6 1.9 J 1.9J 1.9 1.1 NC NC
2,3,4,6,7,8-HXCDF 60851-34-5 1.8 J 26.2 14.0 14.0 NC NC
2,3,4,7,8-PECDF 57117-31-4 3.7 57.5 30.6 30.6 NC NC
2,3,7,8-TCDD 1746-01-6 0.2 0.8J 0.5 0.5 NC NC
2,3,7,8-TCDF 51207-31-9 3.2 3.2 3.2 1.8 NC NC
TEQ FULLND CALC066 3.6 335 18.6 18.6 NC NC
TOTAL HPCDD 37871-00-4 33.9 326.0 180.0 180.0 NC NC
TOTAL HPCDF 38998-75-3 25.2 202.0 113.6 113.6 NC NC
TOTAL HXCDD 34465-46-8 10.6 67.0 38.8 38.8 NC NC
TOTAL HXCDF 55684-94-1 29.8 J 393.0 J 211.4 211.4 NC NC




TABLE 5-17A

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 3 OF 3

HUMAN HEALTH SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT

TACO Migration to
Groundwater - Class 1

NON-TACO Migration to
Groundwater - Class 1

ORNL Risk Based SSL -

ORNL MCL Based SSL -

Parameter CAS # Mmlmu(llw; Maxmg)g) Average Positive Overall Average | (Soil Component of the | (Soil Component of the Migration from Soil to Migration from Soil to
Result Result Result Groundwater Ingestion Groundwater Ingestion Groundwater® Groundwater®
Route)® Route)®
Dioxins/Furans (ng/kg)
TOTAL PECDD 36088-22-9 4.0 J 194 J 11.7 11.7 NC NC NC NC
TOTAL PECDF 30402-15-4 40.9 712.0 J 376.5 376.5 NC NC NC NC
TOTAL TCDD 41903-57-5 1.6 10.8 6.2 6.2 NC NC NC NC
TOTAL TCDF 55722-27-5 16.2 215.0 J 115.6 115.6 NC NC NC NC
Herbicides (ug/kg)
2,4-D 94-75-7 217.0 J 217.0 J 217.0 36.9 1500 NC
DICAMBA 1918-00-9 49 J 10.0J 7.2 4.2 NC NC 280 NC
DINOSEB 88-85-7 17.2 J 172 J 17.2 14.3 340 NC 320 62
Inorganics (mg/kqg)
ALUMINUM 7429-90-5 2470.0 29500.0 7623.2 7623.2 NC NC
ANTIMONY 7440-36-0 0.6 J 5.2 2.2 1.0 NC NC
ARSENIC 7440-38-2 3.1 48.4 J 12.5 12.5 NC NC
BARIUM 7440-39-3 29.3J 234.0 J 76.4 76.4 NC NC
BERYLLIUM 7440-41-7 0.3 4.7 J 1.0 1.0 NC NC
CADMIUM 7440-43-9 0.1 13.0 2.3 2.2 NC NC
CALCIUM 7440-70-2 2240.0 J 133000.0 71560.9 71560.9 NC NC NC
CHROMIUM 7440-47-3 54 ] 163.0 J 20.3 20.3 NC NC 180000
COBALT 7440-48-4 2.3 17.7 6.6 6.6 NC NC NC
COPPER 7440-50-8 12.9 835.0 93.6 93.6 NC NC
IRON 7439-89-6 6660.0 J 69500.0 J 26761.8 26761.8 NC NC
LEAD 7439-92-1 16.7 428.0 101.0 101.0 NC NC
MAGNESIUM 7439-95-4 1440.0 75800.0 34817.3 34817.3 NC NC
MANGANESE 7439-96-5 173.0 2420.0 J 588.6 588.6 NC NC
MERCURY 7439-97-6 0.0 9.0 0.6 0.6 NC NC
NICKEL 7440-02-0 5.6 56.2 J 21.9 21.9 NC NC
POTASSIUM 7440-09-7 428.0 1930.0 839.4 839.4 NC NC NC NC
SILVER 7440-22-4 0.2 1.4 0.7 0.2 NC NC 1.6 NC
SODIUM 7440-23-5 230.0 2080.0 926.9 926.9 NC NC NC NC
VANADIUM 7440-62-2 8.9 25.7 16.7 16.7 NC NC 180 NC
ZINC 7440-66-6 46.5 1230.0 246.8 246.8 NC NC 680 NC
Notes:

Associated Samples:
NTC21SB01-S0-0102
NTC21SB02-SO-0001
NTC21SB03-SO-0001
NTC21SB04-SO-0001
NTC21SB05-SO-0001
NTC21SB06-SO-0001
NTC21SB07-SO-0001
NTC21SB08-SO-0001
NTC21SB09-SO-0001
NTC21SB10-SO-0001
NTC21SB21-SO-0001
NTC21SB22-S0O-0001

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.
2 - The maximum detected concentration is used for screening purposes
3 - Section 742 Table A, Tier 1 Soil Remediation Objectives for Residential Properties (online, 2010).
4 - Soil Remediation Objectives for Residential Properties, Non-TACO Chemicals (2010)

5 - USEPA ORNL Soil Screening Level for the Potection of Groundwater (USEPA, 2008)

Values are for hexavalent chromium.
Acenaphthene is used as a surrogate for acenaphthylene
Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene
Nickel criteria based on nickle soluble salts
BAP equivalent criteria based on BaP
lllinois EPA TACO criteria for chlordane used as a surrogate for alpha- and gamma-chlordane
lllinois EPA TACO criteria for endosulfan used as a surrogate for endosulfan |
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Definitions:
J = Estimated value
NC = No criteria




HUMAN HEALTH SUBSURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT

TABLE 5-17B

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 3
TACO Migration to NON-TACO Migration to ORNL Risk Based | ORNL MCL Based
Maximum Average Positive Groundwater - Class 1 Groundwater - Class 1 SSL - Migration SSL - Migration
Parameter CAS#  [Minimum Result® e g Overall Average | (Soil Component of the | (Soil Component of the . .
Result Result . . from Soil to from Soil to
Groundwater Ingestion Groundwater Ingestion G q ®) G q ®)
Route)® Route)® roundwater roundwater

Volatile Organics (ug/kg)
2-BUTANONE 78-93-3 9.0J 28.0 J 14.2 5.2 NC NC 1500 NC
ACETONE 67-64-1 25.0 J 87.0 56.8 15.0 25000 NC 4500 NC
BENZENE 71-43-2 0.4 J 4.8 1.8 2.3 30 NC
75-15-0 1.2 12.0 4.5 3.7 32000 NC 310 NC
CHLOROMETHANE 74-87-3 1.0J 22 1.6 4.8 NC NC 49 NC
CIS-1,2-DICHLOROETHENE 156-59-2 15J 15 15 4.9 400 NC 110 21
CYCLOHEXANE 110-82-7 0.6 J 9.0 2.4 2.4 NC NC 13000 NC
100-41-4 0.7 J 191 12 2.3 13000 NC 1.7 780
ISOPROPYLBENZENE 98-82-8 1.0J 1.0J 1.0 2.5 NC NC 1100 NC
METHYL CYCLOHEXANE 108-87-2 1.2J 11.0 3.9 37 NC NC NC NC
127-18-4 337 18.0 10.7 34 60 NC
TOLUENE 108-88-3 1.4 5.6 3.0 2.9 12000 NC 1600 690
TOTAL XYLENES 1330-20-7 2.2 22 2.2 2.6 150000 NC 200 9800
TRICHLOROFLUOROMETHANE 75-69-4 1.4 2.8J 2.3 2.6 NC NC 830 NC
TRICHLOROFLUOROMETHANE 75-69-4 14 2.8 2.3 2.6 NC NC 830 NC
Semivolatile Organics/PAHs (ug/kg)
1,1-BIPHENYL 92-52-4 96.0 J 96 J 96.0 192.2 NC 150000 19000 NC
2-METHYLNAPHTHALENE 91-57-6 247 2100 348.5 254.1 NC NC NC
ACENAPHTHENE 83-32-9 12.0 880 165.8 91.4 570000 NC 22000 NC
ACENAPHTHYLENE 208-96-8 2.8J 2000 223.0 112.5 NC 85000 22000 NC
ACETOPHENONE 98-86-2 230.0 J 230 J 230.0 198.8 NC NC 1100 NC
ANTHRACENE 120-12-7 297 5000 697.5 349.8 12000000 NC 360000 NC
BAP EQUIVALENT-FULLND NA 8.4 39374 2316.8 2316.8 NC NC 35
100-52-7 220.0 J 220 J 220.0 185.5 NC 3300
BENZO(A)ANTHRACENE 56-55-3 251 32000 2140.3 1848.7 2000 NC 10
BENZO(A)PYRENE 50-32-8 12.0 27000 2701.9 1597.5 8000 NC 35
BENZO(B)FLUORANTHENE 205-99-2 6.4 41000 3090.4 2388.5 5000 NC 35
191-24-2 4.1 11000 973.0 708.2 NC 27000000 NC
BENZO(K)FLUORANTHENE 207-08-9 7.2 14000 1135.9 878.2 49000 NC 350 NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 54.0 J 280 J 170.4 196.3 3600000 NC 1100 1400
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 54.0 J 280 J 170.4 196.3 3600000 NC 1100 1400
BUTYL BENZYL PHTHALATE 85-68-7 110.0 J 110 J 110.0 200.9 930000 NC 510 NC
CARBAZOLE 86-74-8 430.0 J 1000 715.0 439.8 600 NC NC NC
CHRYSENE 218-01-9 3.4J 34000 2091.1 1996.1 NC 1100 NC
DIBENZO(A,H)ANTHRACENE 53-70-3 2.4 3300 440.9 181.6 2000 NC 11 NC
DIBENZOFURAN 132-64-9 34.0J 670 209.6 208.9 NC NC 680 NC
FLUORANTHENE 206-44-0 6.8 56000 4247.6 3668.6 4300000 NC 160000 NC
FLUORENE 86-73-7 257 1200 253.9 72.7 560000 NC 27000 NC
INDENO(1,2,3-CD)PYRENE 193-39-5 12.0 16000 1706.9 1009.5 NC 120 NC
NAPHTHALENE 91-20-3 38J 4600 593.8 432.4 12000 NC 0.47 NC
PHENANTHRENE 85-01-8 1.8J 11000 1498.3 1430.3 NC 200000 120000 NC
PHENANTHRENE 85-01-8 1.8J 11000 1498.3 1430.3 NC 200000 120000 NC
PYRENE 129-00-0 6.9 52000 3730.6 3222.2 4200000 NC 120000 NC
TOTAL PAHS-FULLND NA 61.1 308070 20255.1 20255.1 NC NC NC NC
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TABLE 5-17B

SITE 21 - BUILDINGS 1517/1506 AREA
NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 3
TACO Migration to NON-TACO Migration to ORNL Risk Based | ORNL MCL Based
Maximum Average Positive Groundwater - Class 1 Groundwater - Class 1 SSL - Migration SSL - Migration
Parameter CAS#  |Minimum Result® 0O 9 Overall Average | (Soil Component of the | (Soil Component of the . .
Result Result Groundwater In ti G dwater | i from Soil to from Soil to
gestion roundwater Ingestion G dwater® Groundwater®
Route)® Route)® rounawa

Pesticides/PCBs (ug/kg)

4,4'-DDD 72-54-8 0.4J 480.0 120.2 49.4 16000 NC

4,4'-DDE 72-55-9 0.7 J 300.0 57.0 26.1 54000 NC

4,4-DDT 50-29-3 1.2 240.0 J 40.1 18.4 32000 NC

ALDRIN 309-00-2 0.8 J 0.8 J 0.8 0.2 500 NC

ALPHA-BHC 319-84-6 0.3 2.8 0.9 0.4 NC

ALPHA-CHLORDANE 5103-71-9 041J 26.0 J 8.1 2.7 NC NC

AROCLOR-1242 53469-21-9 47.0 J 47.0 J 47.0 12.1 NC NC

AROCLOR-1260 11096-82-5 29.0J 440.0 J 156.5 63.7 NC NC

BETA-BHC 319-85-7 0.6 J 1.1J 0.8 0.3 NC NC

DELTA-BHC 319-86-8 0.3J 3.0 1.1 0.4 NC NC

DIELDRIN 60-57-1 0.9 J 5.6 J 2.3 11 NC

ENDOSULFAN | 959-98-8 0.317J 3217 1.4 0.4 NC NC

ENDOSULFAN I 33213-65-9 0.2J 1.3 0.8 0.5 NC NC

ENDOSULFAN SULFATE 1031-07-8 0.7 J 8.7 J 3.1 1.4 NC NC

ENDRIN 72-20-8 0.8 J 3.2J 1.7 0.7 1000 NC

ENDRIN ALDEHYDE 7421-93-4 1.1J 49 J 3.0 0.6 NC NC

ENDRIN + ENDRIN ALDEHYDE NA 19 8.1 4.7 1.4 1000 NC

ENDRIN KETONE 53494-70-5 15 157 1.5 0.5 NC NC

GAMMA-BHC (LINDANE) 58-89-9 0.3J 2.3J 0.9 0.3 9 NC

GAMMA-CHLORDANE 5103-74-2 0.2J 46.0 J 7.3 4.1 NC NC

NA 0.6 J 72.0 J 15.4 6.8 10000 NC

HEPTACHLOR EPOXIDE 1024-57-3 0.3J 6.9 J 2.4 0.9 700 NC

METHOXYCHLOR 72-43-5 0.8 J 34.2 7.0 3.3 160000 NC

Dioxins/Furans (ng/kg)

1,2,3,4,6,7,8,9-OCDD 3268-87-9 1950.0 1950.0 1950.0 1950.0 NC NC

39001-02-0 44.8 44.8 44.8 44.8 NC NC

1,2,3,4,6,7,8-HPCDD 35822-46-9 167.0 167.0 167.0 167.0 NC NC

1,2,3,4,6,7,8-HPCDF 67562-39-4 18.1 18.1 18.1 18.1 NC NC

1,2,3,4,7,8,9-HPCDF 55673-89-7 1.7J 1.7 J 1.7 1.7 NC NC

1,2,3,4,7,8-HXCDD 39227-28-6 1.0J 1.0J 1.0 1.0 NC NC

1,2,3,4,7,8-HXCDF 70648-26-9 26J 26 J 2.6 2.6 NC NC

1,2,3,6,7,8-HXCDD 57653-85-7 3.61J 3.6J 3.6 3.6 NC NC

1,2,3,6,7,8-HXCDF 57117-44-9 1.4 J 140 1.4 1.4 NC NC

1,2,3,7,8,9-HXCDD 19408-74-3 24 ] 2.4 ] 2.4 2.4 NC NC

1,2,3,7,8,9-HXCDF 72918-21-9 0.7 J 0.7 J 0.7 0.7 NC NC

1,2,3,7,8-PECDD 40321-76-4 0.6 J 0.6 J 0.6 0.6 NC NC

60851-34-5 2.1 2.1 2.1 2.1 NC NC

2,3,4,7,8-PECDF 57117-31-4 2.8 J 2.8J 2.8 2.8 NC NC

2,3,7,8-TCDD 1746-01-6 0.3J 0.3J 0.3 0.3 NC NC

TEQ FULLND NA 5.6 5.6 5.6 5.6 NC NC

TOTAL HPCDD 37871-00-4 335.0 335.0 335.0 335.0 NC NC

TOTAL HPCDF 38998-75-3 61.3 61.3 61.3 61.3 NC NC

TOTAL HXCDD 34465-46-8 29.8 29.8 29.8 29.8 NC NC

TOTAL HXCDF 55684-94-1 40.4 40.4 40.4 40.4 NC NC

TOTAL PECDD 36088-22-9 4.8 J 4.8 J 4.8 4.8 NC NC

TOTAL PECDF 30402-15-4 32.5 32.5 32.5 32.5 NC NC

TOTAL TCDD 41903-57-5 2.9 2.9 2.9 2.9 NC NC

TOTAL TCDF 55722-27-5 12.6 12.6 12.6 12.6 NC NC




TABLE 5-17B

HUMAN HEALTH SUBSURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT
SITE 21 - BUILDINGS 1517/1506 AREA
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TACO Migration to NON-TACO Migration to ORNL Risk Based | ORNL MCL Based
Maximum A Positi Groundwater - Class 1 Groundwater - Class 1 SSL - Migration SSL - Migration
Parameter CAS # Minimum Result® D@ verage Fositive |- o erall Average | (Soil Component of the | (Soil Component of the gr gr
Result®® Result . . from Soil to from Soil to
Groundwater Ingestion Groundwater Ingestion G dwater® G dwater®
Route)® Route)® roundwater roundwater

Herbicides (ug/kg)

94-75-7 54.6 J 54.6 J 54.6 31.0 1500 NC 95
DICAMBA 1918-00-9 6.1J 29.2 ) 115 4.9 NC NC 280 NC

Inorganics (mg/kg)

_

ALUMINUM 7429-90-5 3720.0 24300.0 9343.2 9343.2 NC NC

ANTIMONY 7440-36-0 0.6 0.6 0.6 0.4 NC NC

ARSENIC 7440-38-2 4.2 85.0 J 12.1 12.1 NC NC

BARIUM 7440-39-3 124 157.0 J 69.3 69.3 NC NC

BERYLLIUM 7440-41-7 0.2 4.1 1.0 1.0 NC NC

CADMIUM 7440-43-9 0.1 9.6 1.3 1.2 NC NC .

CALCIUM 7440-70-2 4280.0 J 177000.0 54851.8 54851.8 NC NC NC
CHROMIUM 7440-47-3 7.9 3437 15.1 15.1 NC NC 180000
COBALT 7440-48-4 2.3 23.8 8.9 8.9 NC NC NC
COPPER 7440-50-8 9.9 124.0 J 47.6 47.6 NC NC

IRON 7439-89-6 6560.0 65800.0 J 26966.4 26966.4 NC NC

LEAD 7439-92-1 8.9 228.0 J 54.5 54.5 NC NC

MAGNESIUM 7439-95-4 3150.0 81500.0 26891.8 26891.8 NC NC

MANGANESE 7439-96-5 203.0 1690.0 661.5 661.5 NC NC

MERCURY 7439-97-6 0.0 0.5 0.1 0.1 NC NC

NICKEL 7440-02-0 4.4 444 23.2 23.2 NC NC 48

POTASSIUM 7440-09-7 558.0 1930.0 1035.1 1035.1 NC NC NC NC
SELENIUM 7782-49-2 133 133 13 0.5 NC NC
SODIUM 7440-23-5 210.0 3370.0 1043.2 1043.2 NC NC NC NC
VANADIUM 7440-62-2 10.5 33.5 19.0 19.0 NC NC 180 NC
ZINC 7440-66-6 38.5 1010.0 J 184.5 184.5 NC NC NC
Associated Samples: Notes:

NTC21SB02-S0O-0204 1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

NTC21SB02-S0-0406 2 - The maximum detected concentration is used for screening purposes

NTC21SB03-S0O-0204 3 - Section 742 Table A, Tier 1 Soil Remediation Objectives for Residential Properties (online, 2010).

NTC21SB04-S0-0406 4 - Soil Remediation Objectives for Residential Properties, Non-TACO Chemicals (2010)

NTC21SB05-S0-0204 5 - USEPA ORNL Soil Screening Level for the Potection of Groundwater (USEPA, 2008)

NTC21SB06-S0O-0204 Values are for hexavalent chromium.

NTC21SB07-S0O-0204 Acenaphthene is used as a surrogate for acenaphthylene

NTC21SB08-S0-0204 Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene

NTC21SB09-S0O-0204 Nickel criteria based on nickle soluble salts

NTC21SB10-S0-0406 BAP equivalent criteria based on BaP

NTC21SB11-S0O-0204 lllinois EPA TACO and Non-TACO criteria for chlordane used as a surrogate for TACO and Non-TACO criteria for alpha- and gamma-chlordane

NTC21SB12-S0-0204 lllinois EPA TACO and Non-TACO criteria for endosulfan used as a surrogate for TACO and Non-TACO criteria for endosulfan |

NTC21SB13-S0-0204 Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

NTC21SB14-S0-0204

NTC21SB15-S0-0204 Definitions:

NTC21SB16-S0O-0204 J = Estimated value

NTC21SB17-SO-0507 NC = No criteria

NTC21SB18-SO-0507
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 SUMMARY OF INVESTIGATION FINDINGS

Surface soil, subsurface soil, and groundwater analytical results were compared to screening criteria
provided by the lllinois Tiered Approach to Corrective Action Objectives (TACO), lllinois Non-TACO, and
United States Environmental Protection Agency (USEPA). Analytical results were compared against both
the minimum screening values, which are primarily based on conservative residential exposure scenarios,
and the applicable lllinois TACO Residential and Industrial criteria that address only ingestion and
inhalation exposure routes. The results of the comparisons against the TACO Ingestion and Inhalation
Remediation Objectives for Residential and Industrial recipients for surface soil, subsurface soil, and

groundwater are summarized below.

Surface Soil Results

PAHs in the form of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial) at numerous sampling locations
throughout the site. The highest concentrations of these constituents were encountered at one sample
location, NTC21-SB-21, where they exceeded 12 times the average concentration. Only
benzo(a)pyrene’'s average concentration exceeded the TACO industrial criterion while all but

benzo(k)flouranthene’s average concentration exceeded the relevant TACO residential criterion.

Inorganics in the form of manganese and lead were detected at concentrations above TACO Ingestion
Remediation Objectives (Residential only). Lead was detected above the TACO Soil Remediation
Objective for Residential Properties (400 mg/kg) at two surface soil locations. Although the two detections
(428 mg/kg at SB-10 and 407 mg/kg at SB-13) exceed the relevant TACO criterion, the average lead
concentration in surface soil at the Site is below the TACO residential criterion. Manganese was also
found in excess of the TACO Soil Remediation Objective for Residential Properties at two surface soil
locations. As with lead, the average concentration of manganese across the Site is below the residential
criterion.

Subsurface Soil Results

PAHs in the form of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO
Ingestion Remediation Objectives (Residential and/or Industrial) at numerous sampling locations

throughout the site. The highest concentrations of these constituents were encountered at one sample
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location, NTC21-SB-03, where they exceeded 16 times the average concentration. Similar to the surface
soil results, only benzo(a)pyrene’s average concentration exceeded the TACO industrial criterion while all

but benzo(k)flouranthene’s average concentration exceeded the relevant TACO residential criterion.
Manganese was detected at a concentration slightly above TACO Ingestion Remediation Objectives
(Residential only) at one sampling location at the site. As noted for the surface sample data discussed

above, the average concentration of manganese in the subsurface is below the residential criterion.

Groundwater Results

Pentachlorophenol and iron were each detected at concentrations above TACO Class | Groundwater
criteria in one groundwater sample from monitoring wells located on the site. Manganese was detected
at concentrations that exceed TACO Class | Groundwater criteria in groundwater samples from four of the

six monitoring wells located at the site.

Summary of Impact to Media

Site 21 soils and groundwater have been impacted by industrial activities at the property. Although the RI
noted a broad range of isolated detections of organic and inorganic contaminants above screening and
health-based levels in soil and groundwater, it is the site-wide PAH and metals contamination in soils that
is most significant. It is likely that impacts to media are primarily due to past activities at the site.
Elevated PAHs and inorganic levels in both soils and groundwater could be related to the past use of the
site for coal storage. Many of the samples collected and tested were described as consisting of black
sand and gravel size material. This is consistent with material that could have remained at the site once
the majority of the stockpiles were removed. Studies have shown that leachate from coal piles can

contain concentration of PAHs and metals.

While the soil borings and distribution of contamination is indicative of historic impacts, there is also the
possibility that some of the impacts are due to more recent site activities. The site is an active facility
which is used by cars and trucks daily. A large portion of the site is paved with asphalt. The western
portion of the site is occupied by vehicle refueling and maintenance facilities. As with any filling station or
parking lot, environmental conditions have the potential to change due to everyday use. Workshops for
the trades working on the base including paint, electrical, plumbing, HVAC, etc. are located just south of
Building 1517. There is the potential for historical releases from these areas. Additionally Building 1517
houses an active RCRA storage facility. Constituents encountered in the soil and groundwater are also

consistent with the both the current and former industrial use of the site
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Concentrations of PAHs in soil were relatively high at two sampling locations, NTC21-SB-03 and SB-21.
Impacts to subsurface soil in SB-03, located the northwest portion of the site could be related to coal
residuals, discharges from the leaking UST at Building 1600A (since remediated), on-site spills, or due to
the former presence of an incinerator at that location. Impacts to surface soil in SB-21, located near the
shop storage area south of Building 1517, could be related coal residuals or small spills associated with

past and/or current operations at the adjacent workshops.

6.2 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT

Four potential receptor groups were evaluated in the HHRA for Site 21. These included:
occupational/maintenance workers, adolescent trespassers, adult and child residents, and construction
workers. Non-carcinogenic and carcinogenic risks were evaluated for these receptors under RME and
CTE exposure scenarios. Evaluations considered exposure to surface and subsurface soil, and

groundwater.

Soil Contaminants

Based on the non-cancer and cancer evaluations, the following contaminants with non-cancer HQs

greater than 1.0 or with cancer risks greater than 1x10™ were identified as COCs:

e In surface soils, c-PAHSs, arsenic, and iron for residential exposure and, manganese due to inhalation

of construction workers.

e In subsurface soils, c-PAHSs, arsenic, iron, and cobalt, and for residential exposure and, manganese

due to inhalation of construction workers.

When the maximum concentrations of the inorganic compounds detected at Site 21 in soil were
compared to background data established for use by the lllinois EPA, no inorganics were found to be
below background, based on maximum concentrations. However, if the overall averages of detected
inorganics were compared to the background data set, aluminum, antimony, barium, cobalt, and
vanadium were below the background values. This indicates that it is possible that most of the inorganic

compounds at Site 21 could be background constituents.

Although the average concentration of arsenic at the site was below background data, soils from borings
NTC21-SB-14 and SB-15 had concentrations that were relatively high.  Similarly, the average
concentration of manganese was near background levels for the site. However, surface soil sample from
several borings, most notably NTC21-SB-14 and SB-15, had concentrations that were relatively high.

These two borings are located just north of Building 1517. The higher concentrations of arsenic and
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manganese encountered there could be related to residues from former coal piles in that area. On
average, iron was found to be above background concentrations at the site. It was found in relatively high

concentrations at various locations and may also be attributable in the former coal piles.

Carcinogenic risks were calculated using the highest concentrations of c-PAHs encountered at the site.
These occurred for subsurface and surface soil at sampling locations NTC21-SB-03 and SB-21,
respectively. Concentrations of c-PAHSs at these two locations were relatively high compared to the results
obtained from all of the other sampling location across Site 21. Therefore, theoretical excess lifetime
cancer risks are likely overestimated given the application of the maximum detected soil concentration of
BaP Equivalents as the EPC. Inclusion of such high outlier maximum concentrations also will yield the
calculation of relatively high mean and 95 percent UCL of the mean concentrations, potentially resulting in

an overestimation of risks for scenarios that use statistical values as EPCs.

Groundwater Contaminants

If the domestic use of groundwater is taken into consideration, based on the non-cancer and cancer
evaluations, the following contaminants with non-cancer HQs greater than 1.0 or with cancer risks greater
than 1x10™ were identified as COCs: arsenic, cobalt, iron, manganese, and pentachlorophenol for
residential exposure to groundwater. However, direct exposure to groundwater at Site 21 is not expected
to occur under current and/or future land uses because the facility and the area surrounding the facility
are supplied by public water, the facility has a groundwater use restriction in place, and there are no

drinking water wells located downgradient of the site.

6.3 RECOMMENDATIONS

Based on the results of the RI it is recommended that a Focused Feasibility Study be performed for

Site 21. Alternatives to be considered in order to mitigate risk should include:

e Use of LUCs to control access of construction activities to impacted soils and groundwater;

e Use of LUCs to limit future land use and restrict residential uses;

e Use of barriers to control access and exposure pathways of construction workers to impacted soils
and groundwater; and,

e Revaluation of the site upon decommissioning and prior to any change in industrial or residential use.

Alternative solutions to mitigate risks may be identified and considered during preparation of the FFS.

071205/P 6-4 CTO Co64



REVISION 2
JULY 2012

REFERENCES

ATSDR, 1995. Agency for Toxic Substances and Disease Registry. Toxicological Profile for Polycyclic
Aromatic Hydrocarbons (PAHs). Atlanta, GA: U.S. Department of Health and Human Services.

http://www.atsdr.cdc.gov/toxprofiles/tp69.pdf

Bouwer and Rice Method, 1989. The Bouwer and Rice slug test — An update. Groundwater 27, no. 3:
304-309.

Foster, SA and Chrostowski, PC, Inhalation Exposures to Volatile Organic Contaminants in the Shower,
New York, NY. 1987.

lllinois Environmental Protection Agency (IEPA), 2007. Tiered Approach to Corrective Action Objectives.

http://www.ipch.state.il.us/SLR/IPCBandIEPAEnvironmentalRegulations-Title35.asp. August.

IEPA, 2008. Tiered Approach to Corrective Action Objectives Amendment. 35 lll. Adm. Code Part 742.

September.

IEPA, 2010a. TACO (Tiered Approach to Corrective Action Objectives) for Residential and
Industrial/Commercial Properties. lllinois Environmental Protection Agency, Bureau of Land, available

online at http://www.epa.state.il.us/land/taco/.

IEPA, 2010b. Soil Remediation Objectives for Residential and Industrial/lCommercial Properties, and
Construction Workers, Non-TACO Chemicals, 2010.

IEPA, 2010c. lllinois EPA Tier 1 Groundwater Remediation Objectives for Class 1 Groundwater (online at

http://www.ipcb.state.il.us/SLR/IPCBandIEPAEnvironmentalRegulations-Title35.asp).

IEPA, 2010d. Class | Groundwater Remediation Objectives for Chemicals Not Listed in TACO.

lllinois State Geological Survey, 1950. Waukegan Quadrangle — Surface Geology (online at

http://www.isgs.illinois.edu/maps-data-pub/isgs-quads/w/waukegan.shtml).

Johnson, P. C., and R. A. Ettinger. 1991. Heuristic model for predicting the intrusion rate of contaminant
vapors into buildings. Environ. Sci. Technology, 25:1445-1452

071205/P R-1 CTO C064


http://www.atsdr.cdc.gov/toxprofiles/tp69.pdf
http://www.ipcb.state.il.us/SLR/IPCBandIEPAEnvironmentalRegulations-Title35.asp
http://www.epa.state.il.us/land/taco/
http://www.ipcb.state.il.us/SLR/IPCBandIEPAEnvironmentalRegulations-Title35.asp
http://www.isgs.illinois.edu/maps-data-pub/isgs-quads/w/waukegan.shtml

REVISION 2
JULY 2012

User’s Guide for the Johnson and Ettinger (1991) Model for Subsurface Vapor Intrusion into Buildings;
U.S. Environmental Protection Agency Office of Emergency and Remedial Response Toxics Integration
Branch (5202G), 401 M. Street, S.W. Washington, D.C. 20450, September 1997.

Navy, 2001, Conducting Human Health Risk Assessments under the Environmental Restoration Program.
Ser N453E/1U595168. Washington, D.C.

Navy, 2004. Navy Final Policy on the Use of Background Chemical Levels.

Rogers, Golden & Halpern, 1986. Initial Assessment Study, Naval Complex Great Lakes, Illinois. March.

Tetra Tech NUS, Inc. (Tetra Tech), 2003. Quality Assurance Project Plan, Site 7 - RTC Silk Screening
Shop, Site 17 - Pettibone Creek & Boat Basin, Remedial Investigation & Risk Assessment, Naval Training

Center Great Lakes, Great Lakes, lllinois. June.

Tetra Tech, 2007. Quality Assurance Project Plan, Site 1 — Willow Glen Golf course, Remedial

Investigation & Risk Assessment, Naval Station Great Lakes, Great Lakes, lllinois. February.

Tetra Tech, 2008. HHRA Work Plan, Site 21 — Building 1517, Naval Station Great Lakes, Great Lakes,

Illinois.

Tetra Tech, 2009. Sampling and Analysis Plan, Site Inspection, Site 21 — Building 1517, Naval Station

Great Lakes, Great Lakes, Illinois. July.

Tetra Tech, 2010. Work Plan for Site Inspection, Site 21 — Building 1517, Naval Station Great Lakes,

Great Lakes, lllinois.

Tiered Approach to Corrective Action Objectives (TACO), 2007. 35 IAC 742 Appendix A: Table G.
Concentrations of Inorganic Chemicals in Background Soils. Data for Counties within Metropolitan

Statistical Areas (which includes Lake County)
United States Environmental Protection Agency (USEPA) 1989. Risk Assessment Guidance for

Superfund: Volume |, Human Health Evaluation Manual (Part A). EPA 540/1-89/002. Office of

Emergency and Remedial Response, Washington, D.C.

071205/P R-2 CTO C064



REVISION 2
JULY 2012

USEPA, 1991a. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure
Factors. Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6-03. Washington,
D.C.

USEPA, 1991b. Risk Assessment Guidance for Superfund, Volume |. Human Health Evaluation Manual
(Part C, Risk Evaluation of Remedial Alternatives). Interim Final. Office of Emergency and Remedial
Response. Washington, D.C. PB92-963334.

USEPA, 1993. Preliminary Review Draft: Superfund’'s Standard Default Exposure Factors for the Central
Tendency and Reasonable Maximum Exposure. OSWER, Washington, D.C.

USEPA, 1994. Guidance Manual for the IEUBK Model for Lead in Children Office of Solid Waste and
Emergency Response U.S. Environmental Protection Agency Washington, DC 20460; EPA PB93-
963510; OSWER #9285.7-15-1.

USEPA, 1996. Soil Screening Guidance: Technical Background Document. EPA/540/R-95/128. OSWER.
Washington, D.C.

USEPA, 1997a. Exposure Factors Handbook. Volumes I, Il and Ill. Office of Research and
Development. Washington DC. EPA/600/P-95/002F.

USEPA, 1997b. Health Effects Assessment Summary Tables (HEAST). Office of Research and
Development. EPA 540-R-94-020.

USEPA, 2001. Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual

(Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments).

USEPA, 2002a. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.
OSWER 9355.4-24. Washington, D.C. December.

USEPA, 2002b. Draft Guidance For Evaluating The Vapor Intrusion to Indoor Air Pathway From
Groundwater And Soils (Subsurface Vapor Intrusion Guidance). Federal Register Volume 67, Number

230. November.

USEPA, 2002c. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous
Waste Sites. OSWER 9285.6-10. Washington, D.C. December.

071205/P R-3 CTO C064



REVISION 2
JULY 2012

USEPA, 2003. Recommendations of the Technical Review Workgroup for Lead for an Approach to
Assessing Risks Associated with Adult Exposures to Lead in Soil. U.S. EPA. Washington, DC. January.
EPA-540-R-03-001. [URL: http://www.epa.gov/superfund/ programs/lead/adult.htm].

USEPA, 2004. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual

(Part E, Supplemental Guidance for Dermal Risk Assessment), Final Guidance.

USEPA, 2005a. Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to

Carcinogens. Risk Assessment Forum. Washington, DC.

USEPA, 2005b. Guidelines for Carcinogenic Risk Assessment. Risk Assessment Forum. Washington,
DC.

USEPA, 2006. National Recommended Water Quality Criteria: 2002. Office of Water.

USEPA, 2007a. Risk Statistical Software ProUCL 4.0 for Environmental Applications For Data Sets with
and without Nondetect Observations.

USEPA, 2009. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual

(Part F, Supplemental Guidance for Inhalation Risk Assessment), Final.

USEPA Oak Ridge National Laboratory, 2008. Regional Screening Levels for Chemical Contaminants at
Superfund Sites. http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm. August.

USEPA, 2010. Class | Groundwater Remediation Objectives for Chemicals Not Listed in TACO.

Valberg PA, BD Beck, TS Bowers, JL Keating, PD Bergstrom, 1997. Issues in Setting Health-Based

Cleanup Levels for Arsenic in Soil. Regul Toxicol Pharmacol 26:219-229.

Virginia Department of Environmental Quality. Voluntary Remediation Program Risk Assessment
Guidance - Exposure of Workers to Volatiles in a Construction/Utility Trench (accessed online at

http://www.deq.state.va.us/vrprisk/raguide.html). 2007.

Zhang and Foster, 2002. Regional Distribution of Some Elements in Illinois Soils, Environmental Geology
Vol. 154.

071205/P R-4 CTO C064


http://www.epa.gov/superfund/ programs/lead/adult.htm
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm
http://www.deq.state.va.us/vrprisk/raguide.html

APPENDIX A

HISTORICAL DRAWINGS AND PHOTOGRAPHS



1939 Photo




P ar o s T
’ AR S

1950 Drawing

SIS D BT I T TV P W T LTIV SO W B S I, "éa:'i:'b{-:-f: ""
- » » - " ' T S sa i e e 0";6\‘
— - . w -~ ~
pfooiioamnfl Qedfdley 4 S ‘ W}g_&,'\ﬁdﬁ'ﬁi’f?' ”, ALY
— ‘ “ 3k oy X : ‘ .s' . E )
| CLA3S Room .\’_T wﬁ \
0 ; ! storah
ﬂ%"ﬁft‘;‘cr iI521 X 1 \
o ] Shed [ low. shad I
5 “
=[is16 \ ‘

DRILL 4
AREA

STopAaGceE




1964 Photo

P
wons ~ W ¢

YE P

R o




1974 Photo




1977 Photo




1980 Photo




1985 Phot




1990 Photo




1995 Photo




2002 Photo




Current Photo

AT | j

1" LU ' 112

| £ » {
PointersN42:518:5/1F96= N 87°50:58.60% elev Stream | o o 282211t



APPENDIX B

FIELD FORMS

B-1 FIELD TASK MODIFICATION REQUEST FORMS

B-2 BORING LOGS

B-3 SAMPLE LOG SHEETS - SOIL

B-4 MONITORING WELL INSTALLATION SHEETS

B-5 SLUG TEST DATA

B-6 SAMPLE LOG AND PURGE SHEETS - GROUNDWATER
B-7 SAMPLE LOG SHEETS - IDW

B-8 SAMPLE LOG SHEETS - QA/QC

B-9 CALIBRATION LOG SHEETS

B-10 CHAIN OF CUSTODY FORMS
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B-2 BORING LOGS



@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB01 Start Date: 09/28/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/28/2009
Drilling Company: Lead Driller: Background PID Screening: 0.0 ppm
Drilling Rig: Drilling Method: Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB01 Results -
Screening|
o Run Lithology
g8 z 5 £
\@;:—f No. § uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
(]
0 1 50 OTHER black -Select- DRY ASPHALT/PAVEMENT
1 GP light grey -Select- DMP GRAVEL subbase fill
SC-ML brown -Select- MST SAND with silt and clay silt increases with depth trace gravel
2
3

End of Boring: 4 feet bgs
Notes: Boring caved in to 2.3' bgs prior to obtaining GW level measurement. Boring is dry.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB02 Start Date: 09/28/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 11/13/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT/Split spoon Drilling Method: Direct-Push Technology Convert To Well? (Well ID): Yes (NTC21MWO01)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB02 Results -
Screening|
o Run Lithology "
g2 > g o
< 5| No. 2 uscCs Primary Color Secondary Color @ Primary Description Secondary Descriptors =3 ?
= 2 s @
@D
0 1 92 SP-SM black dark brown DRY SAND with silt primarily fil material trace gravel trace organics (grass at top)
1
2
3
4 2 100
5
6
7

End of Boring: 8 feet bgs
Notes: Boring caved in to 2' bgs prior to obtaining GW level measurement. Boring is dry. Returned to this location to install Monitoring Well. Collected an addition deeper sar
previously the DPT could not get past 4' bgs.



@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB03 Start Date: 09/28/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/28/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB03 Results -
Screening|
o Run Lithology "
g8 B H o
< 5| No. z uscs Primary Color Secondary Color @ Primary Description Secondary Descriptors =3 ?
= 2 s o©
a
0 1 50 SP-SM dark brown -Select- DRY SAND with silt trace gravel il material
1
2
3

End of Boring: 4 feet bgs
Notes: Boring caved in to 4.9' bgs prior to obtaining GW level measurement. Boring is dry.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB04 Start Date: 09/27/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/27/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): Yes (NTC21MWO02)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB04 Results -
Screening|
o Run Lithology "
g8 z 5 £
<3| No. 2 uscCs Primary Color Secondary Color @ Primary Description Secondary Descriptors =3 ?
= 2 s @
(]
0 1 7-5 OTHE black -Select- Dm ASPHALT/PAVEMENT
GW grey -Select- DRY GRAVEL
1 SP black dark orange DRY SAND little silt trace gravel
2
3 SC-ML black brown MST SILT with sand and clay trace gravel
4 2 60 SM black -Select- WET SILTY SAND trace gravel
5 CL-ML black -Select- WET CLAYEY SILT trace sand and gravel
6
7
8 3 75 SM brown -Select- WET GRAVELLY SAND with silt
9 SP brown -Select- WET SILTY SAND trace fine-medium gravel silt increase with depth
10
11
12 4 62 CL-ML grey -Select- WET CLAYEY SILT trace sand and gravel
13
14
15 SC-SM grey -Select- MST SAND with silt and clay trace gravel
16 5 100 CL-ML grey -Select- MST CLAYEY SILT silt increases with depth trace sand and gravel
17
18
19
20 6 90
21
22
23
24 7 85
25
26
27

End of Boring: 28 feet bgs




Notes: Boring caved in to 17" bgs prior to obtaining GW level measurement.



@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB05 Start Date: 09/28/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/28/2009
Drilling Company: Lead Driller: Background PID Screening: 0.0 ppm
Drilling Rig: Drilling Method: Convert To Well? (Well ID): Yes (NTC21MWO03)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB05 Results -
Screening|
o Run - Lithology "
g% g g E
\(f;f\' No. g uscCs Primary Color Secondary Color g, Primary Description Secondary Descriptors '% ?
= 2 s
D
0 1 85 OTHE& black -Select- DRY ASPHALT/PAVEMENT
SP black brown DRY SAND trace gravel fill material
1 CL-ML brown -Select- MST CLAYEY SILT little sand and gravel
2
3 SP light brown -Select- DRY GRAVELLY SAND f-c sand and gravel
4 2 60 SP brown -Select- WET SAND fill trace silt and gravel
5 CL black dark grey WET CLAY with sand and silt reworked clay sand and silt decreases with depth
6
7
8 3 67 CL brown grey-brown WET CLAY
9
10 SP brown -Select- WET SAND trace silt and gravel
11

End of Boring: 12 feet bgs
Notes: None




@ Tetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

- Site 21

Project Number: 112G01797

Drilling Company: TTL
Drilling Rig: DPT

Boring ID: NTC21SB06

Geologist: Shannon Hill
Lead Driller: Chris White

Drilling Method: Direct-Push Technology

BORING LOG

Start Date: 09/27/2009

End of Boring Date: 09/27/2009
Background PID Screening: 0.0 ppm
Convert To Well? (Well ID): No (N/A)

Analytical
Site 21 - Investigation - Boring ID: NTC21SB06 Results -
Screening|
o Run Lithology "
g4 2 z E
\‘f;::\- No. g uscCs Primary Color Secondary Color g, Primary Description Secondary Descriptors '% ?
= 2 s
D
0 1 75 OTHER black ~Select- DRY. ASPHALT/PAVEMENT
SP black light brown MST SAND primarily fill material trace gravel

1

2

3 SC-ML brown -Select- MST SILT with sand and clay trace gravel

4 2 75

5 CL-ML brown -Select- WET CLAYEY SILT trace sand and gravel

6

7

8 3 75

9

10

11

End of Boring: 12 feet bgs

Notes: Boring stayed open to 12' bgs prior to obtaining GW level measurement.



@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1
- Site 21

Project Number: 112G01797
Drilling Company: TTL

Boring ID: NTC21SB07 Start Date: 09/27/2009

End of Boring Date: 09/27/2009
Background PID Screening: 0.0 ppm

Geologist: Shannon Hill
Lead Driller: Chris White

Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB07 Results -
Screening|
o Run - Lithology "
g% z z E
\(f;f\' No. § uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
m— _fD ———
0 1 82 OTHER black —Select- DRY. ASPHALT/PAVEMENT
SP-SM dark brown dark orange MST SAND with silt little f-m gravel

1

2

3 CL-ML grey-brown -Select- MST CLAYEY SILT little sand and trace gravel

4 2 92 SC-SM brown -Select- WET SAND with silt and clay trace gravel

5 CL-ML brown grey-brown WET CLAYEY SILT trace sand and gravel

6

7

8 3 100

9

10

11

End of Boring: 12 feet bgs
Notes: Boring caved in to 7.1' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

- Site 21

Project Number: 112G01797

Drilling Company: TTL
Drilling Rig: DPT

Boring ID: NTC21SB08

Geologist: Shannon Hill
Lead Driller: Chris White
Drilling Method: Direct-Push Technology

BORING LOG

Start Date: 09/28/2009

End of Boring Date: 09/28/2009
Background PID Screening: 0.0 ppm
Convert To Well? (Well ID): Yes (NTC21MWO04)

Analytical
Site 21 - Investigation - Boring ID: NTC21SB08 Results -
Screening|
o Run Lithology "
g8 > 5 53
< 5| No. z uscCs Primary Color Secondary Color @ Primary Description Secondary Descriptors =3 ?
= 2 s @
— m— -fD ———
0 1 75 OTHER black ~Select- DRY. ASPHALT/PAVEMENT
SP-SM light brown -Select- DRY SAND little silt trace gravel fill material
1 CL-ML brown -Select- MST CLAYEY SILT little sand and trace gravel fill material
2
3 SM brown -Select- MST SAND with silt little clay (native)
4 2 70
CL-ML brown -Select- MST CLAYEY SILT trace sand and gravel
5
6
7

End of Boring: 8 feet bgs
Notes: Boring caved in to 6.0' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB09 Start Date: 09/26/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/26/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB09 Results -
Screening|
o Run - Lithology "
g% : z E
\(f;f\' No. g uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
@D
0 1 82 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown MST SAND trace silt and gravel
1
2 SC-SM black dark brown MST SAND with silt and clay trace gravel
3
4 2 75
5 CL-ML brown grey-brown MST CLAYEY SILT trace sand and gravel
6
7
8 3 95
9
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 4.2' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

?rsci)l:czthame GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID: NTC21SB10 Start Date: 09/26/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/26/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB10 Results -
Screening|
o Run - Lithology "
g% z z E
\(f;f\' No. ? uscCs Primary Color Secondary Color g Primary Description Secondary Descriptors '% ?
= 2 s
D
0 1 80 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND Primarily fill material trace gravel
1
CL-ML brown -Select- MST CLAYEY SILT little sand and trace gravel
2
3
4 2 55
CL-ML brown -Select- MST SILTY CLAY trace sand
5
6
7 CL-ML grey-brown -Select- WET SILTY CLAY trace sand
8 3 100 SC-sM brown -Select- WET SAND with silt and clay
9 CL-ML brown grey-brown WET CLAYEY SILT trace sand and gravel (clay increases with depth)
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 5.9' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB11 Start Date: 09/26/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/26/2009
Drilling Company: Lead Driller: Background PID Screening: 0.0 ppm
Drilling Rig: Drilling Method: Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB11 Results -
Screening|
o Run - Lithology "
g% : z E
\(f;f\' No. g uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
@D
0 1 5-5 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND trace gravel
1
2
3
4 2 77 CL-ML dark brown -Select- MST SILTY CLAY little sand and trace gravel
5 ML brown grey-brown MST SILT trace clay and sand
6
7
8 3 77
9 CL-ML grey -Select- MST CLAYEY SILT trace sand and gravel
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 7.7' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc.

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

- Site 21

Project Number: 112G01797
Drilling Company: TTL
Drilling Rig: DPT

Boring ID: NTC21SB12

Geologist: Shannon Hill
Lead Driller: Chris White
Drilling Method: Direct-Push Technology

BORING LOG

Start Date: 09/26/2009

End of Boring Date: 09/26/2009
Background PID Screening: 0.0 ppm
Convert To Well? (Well ID): No (N/A)

Analytical
Site 21 - Investigation - Boring ID: NTC21SB12 Results -
Screening|
o Run - Lithology "
g% : z E
\(f;f\' No. g uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
@D
0 1 60 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND Primarily fill material trace gravel

1

2

3

4 2 65 SC-SM brown -Select- WET SAND with silt and clay trace gravel

5

6

7

8 3 50 CL-ML brown grey MST CLAYEY SILT trace gravel and sand

9

10

11

End of Boring: 12 feet bgs

Notes: Boring caved in to 7.7' bgs prior to obtaining GW level measurement.



@ Tetra Tech NUS, Inc. BORING LOG

?rsci)I:czthame GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID: NTC21SB13 Start Date: 09/27/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/27/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB13 Results -
Screening|
o Run - Lithology "
g% g g E
\(f;f\' No. g uscCs Primary Color Secondary Color g, Primary Description Secondary Descriptors '% ?
= 2 s
D
0 1 80 OTHE& black -Select- DRY ASPHALT/PAVEMENT
GW grey other - describe | DRY GRAVEL gray-white
SP black dark orange DRY SAND primarily fill material
1
2
3 CL brown -Select- MST CLAY with some silt and sand trace gravel
4 2 80
5 SP brown -Select- WET SAND trace gravel silt and sand
6
CL-ML brown grey WET CLAYEY SILT silt increase with depth trace sand and gravel
7
8 3 85
9
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 6.6' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB14 Start Date: 09/27/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/27/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB14 Results -
Screening|
o Run - Lithology "
g% : z E
\(f;f\' No. g uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
@D
0 1 77 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP dark brown dark orange DRY SAND little silt trace gravel
1
2 ML black brown MST SILT with clay trace fine gravel
3
4 2 77 SC-SM brown -Select- WET SAND with silt and clay trace gravel
5
6
7 CL-ML brown grey WET CLAYEY SILT trace sand and gravel
8 3 95
9
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 6.3' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB15 Start Date: 09/27/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/27/2009
Drilling Company: Lead Driller: Background PID Screening: 0.0 ppm
Drilling Rig: Drilling Method: Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB15 Results -
Screening|
o Run - Lithology "
g% z z E
\!’;E No. § uscs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
(]
0 1 7-5 OTHER black -Select- DRY ASPHALT/PAVEMENT
SM brown dark orange DRY SILTY SAND trace gravel-primarily fill
1
2
3
4 2 92 SC-SM dark brown -Select- WET SAND with silt and clay
SM brown -Select- WET SILTY SAND silt increases with depth
5
ML grey -Select- WET SILT trace gravel and sand
6 CL-ML brown -Select- WET SILTY CLAY trace sand and gravel
7 SC-SM brown -Select- WET SAND with silt and clay trace gravel

End of Boring: 8 feet bgs
Notes: Boring caved in to 6.3' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB16 Start Date: 09/27/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/27/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB16 Results -
Screening|
o Run - Lithology "
g3 s 5 £
<3| No. z uscCs Primary Color Secondary Color @ Primary Description Secondary Descriptors =3 ?
= 2 s o©
D
0 1 82 OTHE( black -Select- DRY ASPHALT/PAVEMENT
SP-SM dark brown dark orange MST SAND with silt FILL trace gravel
1
2 CL-ML dark grey -Select- MST CLAYEY SILT trace sand and gravel
3 CL-ML brown -Select- MST CLAYEY SILT trace sand and gravel
4 2 82
5 SC-SM brown -Select- WET SAND with silt and clay trace gravel
6
7
8 3 77
9 CL-ML brown grey WET CLAYEY SILT trace sand and gravel
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 5' bgs prior to obtaining GW level measurement. Boring dry.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB17 Start Date: 09/26/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/26/2009
Drilling Company: Lead Driller: Background PID Screening: 0.0 ppm
Drilling Rig: Drilling Method: Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB17 Results -
Screening|
o Run - Lithology "
g% : z E
\(f;f\' No. g uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
@D
0 1 77 OTHER black -Select- DRY ASPHALT/PAVEMENT
CL-ML dark brown black MST SILTY CLAY trace sand and gravel
1
2
3 CL-ML brown -Select- MST SILTY SAND little sand and trace gravel
4 2 82
5 SP brown -Select- WET SAND with silt and clay little silt and clay trace gravel
6
7 SP brown -Select- WET SAND with silt and clay little fine gravel
8 3 95 CL-ML brown grey-brown WET CLAYEY SILT trace sand and gravel
9
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 8.6' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB18 Start Date: 09/26/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/26/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): Yes (NTC21MWO06)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB18 Results -
Screening|
o Run Lithology "
g3 > g o
£ 5] No. z uscCs Primary Color Secondary Color @ Primary Description Secondary Descriptors =3 ?
= 2 s @
@D
0 1 50 OTHER black -Select- DRY ASPHALT/PAVEMENT
CL-ML dark brown -Select- MST SILTY CLAY trace sand
1 CL-ML brown -Select- MST SILTY CLAY trace sand and gravel
SC-SM brown -Select- MST SAND with silt and clay little fine gravel
2
3
4 2 50
5
6
7 SC-SM brown -Select- WET SAND with silt and clay little gravel
8 3 55
9
10 SC-SM grey -Select- WET SAND with silt and clay little fine gravel
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 8.6' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1
- Site 21

Project Number: 112G01797
Drilling Company:

Boring ID: NTC21SB19 Start Date: 09/27/2009

End of Boring Date: 09/27/2009
Background PID Screening: 0.0 ppm

Geologist: Shannon Hill
Lead Driller:

Drilling Rig: Drilling Method: Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB19 Results -
Screening|
o Run Lithology "
g8 S z £
\‘f;::\- No. § uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
(]
0 1 50 OTHER black —Select- DRY ASPHALT/PAVEMENT
SP black -Select- DRY SAND fill trace gravel

1

2

3 CL-ML dark grey -Select- MST CLAYEY SILT trace sand and gravel

4 2 75 CL-ML brown -Select- MST CLAYEY SILT trace sand and gravel

5 SC-SM brown -Select- WET CLAY with sand and silt trace gravel

6

7

8 3 100

9 CL-ML grey -Select- WET CLAYEY SILT trace sand and gravel

10

11

End of Boring: 12 feet bgs
Notes: Boring caved in to 5' bgs prior to obtaining GW level measurement. Boring dry.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB20 Start Date: 09/26/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/26/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB20 Results -
Screening|
o Run - Lithology "
g% : z E
\(f;f\' No. g uscCs Primary Color Secondary Color g. Primary Description Secondary Descriptors '% ?
= 2 s
@D
0 1 37 OTHER black -Select- DRY ASPHALT/PAVEMENT
1 SW brown -Select- DRY SAND little gravel
2 CL-ML dark brown brown MST SILTY CLAY trace sand and gravel clay and sand increases with depth
3
4 2 50
5
6 SC-SM brown -Select- WET SAND with silt and clay trace gravel
7
8 3 50
CL-ML grey-brown grey MST CLAYEY SILT trace sand and gravel
9
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 7.6' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

Project Name: GREAT LAKES NTC - Site 21 - Investigation - Event 1

Site 21 Boring ID: NTC21SB21 Start Date: 09/26/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/26/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): No (N/A)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB21 Results -
Screening|
o Run - Lithology "
g8 T 5 £
\(f;f\' No. g uscCs Primary Color Secondary Color g Primary Description Secondary Descriptors '% ?
= 2 s
D
0 1 70 OTHER black -Select- DRY ASPHALT/PAVEMENT
SP black brown DRY SAND trace gravel
1
2 CL-ML dark brown brown MST SILTY CLAY little sand and trace gravel
3
4 2 75 SC-SM brown -Select- MST SAND with silt and clay little gravel
5
6
7
8 3 100 SM brown -Select- WET SILTY SAND
9 CL-ML brown grey-brown WET CLAYEY SILT silt increase with depth trace sand and gravel
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 7.2' bgs prior to obtaining GW level measurement.




@ Tetra Tech NUS, Inc. BORING LOG

?rsci)I:czthame GREAT LAKES NTC - Site 21 - Investigation - Event 1 Boring ID: NTC21SB22 Start Date: 09/27/2009
Project Number: 112G01797 Geologist: Shannon Hill End of Boring Date: 09/27/2009
Drilling Company: TTL Lead Driller: Chris White Background PID Screening: 0.0 ppm
Drilling Rig: DPT Drilling Method: Direct-Push Technology Convert To Well? (Well ID): Yes (NTC21MWO5)
Analytical
Site 21 - Investigation - Boring ID: NTC21SB22 Results -
Screening|
o Run - Lithology "
g% g g E
\(f;f\' No. g uscCs Primary Color Secondary Color g, Primary Description Secondary Descriptors '% ?
= 2 s
D
0 1 87 OTHE( black -Select- DRY ASPHALT/PAVEMENT
SP black dark brown DRY SAND trace gravel
1
2
3
4 2 87 CL-ML black grey MST CLAYEY SILT trace sand and gravel
5 SC-SM brown -Select- WET SAND with silt and clay trace gravel
6
7
8 3 7
CL-ML brown grey-brown WET CLAYEY SILT trace sand and gravel
9
10
11

End of Boring: 12 feet bgs
Notes: Boring caved in to 4.2' bgs prior to obtaining GW level measurement. Boring dry.




B-3 SAMPLE LOG SHEETS - SOIL



@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB01-S0O-0102 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB01 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 g5 ; g ;
® o 5 32 2 Qe o}
o) [ 8 =) =,
a = ~ °
= (=)
\o/ o
S
9/28/09 DPT 0.5 0.5 brown
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o & Q
= = 3 & D > 0 ® c B o 3 D
® o] o = 5¢ % S5 ® c 3 5
2 g 235 2 " 3 o) #*
[0) 7 < S < [¢) 2
035 < I} 0
3
] -
n
SW-846 TCL a0z
3 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - EDO0000105-
&7 |9/28/09 |12:00 | g4 /0085/6010 | st/PCBITAL 4°C 3 clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/28/09 |12:00 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB02-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB02 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 5§ 5 S 2
® o 5 32 2 Qe o}
o) [ 8 =) .
a = ~ °
= [=4
N/ 0
S
9/28/09 DPT 0.2 2 black
Analysis Records
0 — o ) — O
S 5 = =2 S5 3 S < o S ¢
= = 3 oD >0 e € g a 3 2
) (0] o) >Z 509 g S 0] c 3 =
2 28 B2 3 - 3 : 3
@ o < & é e 5
a 0w = 3 =
N = 0 [=4
03 < ) ”
o 3
=
0
4 oz.
Glass - | Wide- Run ED00000105-
Qy’f? 9/28/09 | 10:30 | SW-846 8290 Dioxins/Furans 4°C 3 mouth
Clear MS/MSD | 2
w/Teflon
cap
SW-846 TCL jvi(c)ize.—
B 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - Run EDO0000105-
7 |9/28/09 |10:30 | 01 /e085/6010 | St/PCBITAL 4°C % |Clear mouth MS/MSD |1
w/Teflon
B Metals
cap
4° Run ED00000105-
nyf? 9/28/09 | 10:30 | SW-846 8260B | TCL VOCs C/HNaO4S/MeO |12 |TerraCore | TerraCore MS/MSD | 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB02-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB02 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 5§ 5 S 2
® o 5 32 2 Qe o}
o) [ 8 =) .
a = ~ °
= [=4
N/ 0
S
9/28/09 DPT 0.3 0.5 black
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o 5 Q
= = 3 & D > 0 ® c B o 3 D
I} [0} o Iz 50 4 = ® c 5
o (ol o S ~+ = 3
Py Q — e < [0) ) *
® 2] < & S5
Q N @, o ﬁ 3 -
n 3 E D [
3
] -
n
4° ED00000105-
Q;f? 9/28/09 [10:20 |SW-846 8260B | TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H
SW-846 TCL jvi(c)iz—
N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
&/ |9/28/09 |10:20 | o1 en0o6010 |st/PCB/TAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB02-S0-0406 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB02 Created Date 11/13/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 g5 ; g ;
® o 5 32 2 Qe o}
o) [ 8 =) =,
a = ~ °
= (=)
\o/ o
S
11/13/09 Split spoon 0.0 2 brown
Analysis Records
O = o ) O —
S 5 = =2 S5 3 5 < o S g
= = 3 oD >0 o € S ks 3 2
) o o 3z 50 4 = ® c 5
Q (ol o I = ~+ = 3
= Q - =T < o @ B
@ %) < = Q o]
aQ 0 = 3 =
N =0 (=g
n 35 < (0] 0
3
] ~+
n
SW-846 TCL a0z
B 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - EDO0000105-
&/ |11/13/09 109:12 | gl 0 /0085/6010 | st/PCBITAL 4°c 3 |Clear mouth 3
w/Teflon
B Metals
cap
4° EDO0000105-
Q;;r’? 11/13/09 |09:12 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 3
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB03-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB03 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
o — ~ lw) (@) O
5 5 5 T§ 5 o 2
o o 5 32 2 2 o}
o [ 8 =) .
o = ~ °
= =g
o/ o
S
Analysis Records
O — [¢] T O = O (@)
o] QUJ = % %’ —h 8 = o) < % o) oy
= = 3 oD >0 o c o kel 3 )
o (] o >z 50 % > ® c 5
Q o) o = ~+ = 3
g a 2 =T P 3 ) *
® " < & o 35
Q (2~ 8 3 -+
N =0 (=3
0 3 < o) )
S
] -
n
SW-846 TCL a0z
A 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0000105-
W |9/28/09 112:20 | g1 p/8082/6010 | st/PCB/TAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap
4° ED00000105-
Q;f? 9/28/09 |12:20 |[SW-846 8260B |TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB03-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB03 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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7 |9/28/09 |12:30 |10 /0085/6010 | st/PCBITAL 4°C 3 clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/28/09 |12:30 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB04-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB04 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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&7 |9/27/09 |12:50 |4 /0085/6010 | st/PCBITAL 4°C Clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;?’? 9/27/09 |12:50 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB04-S0-0406 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB04 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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H
SW-846 TCL jvi(c)ii.—
N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
&7 |9/27/09 |13:00 | o1 en0o6010 |st/PCBITAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB05-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB05 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 T5 5 S 2
® o 5 32 2 Qe o}
o) [ 8 =) =,
a = ~ °
= (=)
\o/ o
S
9/28/09 DPT 0.4 0.5 black
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o & Q
= = 3 & D > 0 ® c B o 3 D
® o] o = 5¢ % S5 ® c 3 5
2 g £3 2 " 3 o) #*
® 2] < & o S5
Q N @, &) 2 3 =+
035 < I} 0
3
] -
n
SW-846 TCL a0z
3 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - EDO0000105-
7 |9/28/09 |10:00 |14 /0085/6010 | st/PCBITAL 4°C Clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;?’? 9/28/09 |10:00 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB05-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB05 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/28/09 |10:10 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB06-SO-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB06 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
B Metals
cap
4° ED0O0000105-
Q;?’? 9/27/09 |15:10 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB06-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB06 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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SW-846 TCL jvi(c)ii.—
N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
&/ |9/27/09 115120 | o1 psen0o6010 | st/PCBITAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB07-SO-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB07 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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&7 |9/27/09 |10:40 |4 /0085/6010 | st/PCBITAL 4°C 3 clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/27/09 |10:40 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB07-S0O-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB07 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
B Metals
cap
4° ED0O0000105-
Qﬁ? 9/27/09 |10:50 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB08-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB08 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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&7 |9/28/09 |11:85 |14 /0085/6010 | st/PCBITAL 4°C Clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/28/09 |11:55 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB08-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB08 Created Date 9/27/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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| 9/28/09 |12:00 | o1 en0o6010 |st/PCBITAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap
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4 |9/28/09 |12:00 |as instructed Grain Size None 1 g:::: i mouth EDOOOOOlOS_
by TtNUS) w/Teflon
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB09-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB09 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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SW-846 TCL jvi(c)iz—
N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
| 9/26/09 | 16528 g, 0/8082/6010 |st/PCB/TAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB09-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB09 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
B Metals
cap
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB10-SO-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB10 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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7 |9/26/09 |18:36 | gl n/0085/6010 | st/PCBITAL 4°C Clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;?’? 9/26/09 |18:36 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB10-S0O-0406 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB10 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
| 9/26/09 | 18:40 g1 0/8082/6010 |st/PCB/TAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB11-SO-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB11 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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7 |9/26/09 |18:10 | g4 /0085/6010 | st/PCBITAL 4°C Clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;?’? 9/26/09 |18:10 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB11-S0O-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB11 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
B Metals
cap
4° ED0O0000105-
Q;?’? 9/26/09 |18:12 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB12-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB12 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB12-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB12 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB13-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB13 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
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H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB13-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB13 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
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cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS,

Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB14-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB14 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observation

No Notes

s and Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB14-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB14 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB15-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB15 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB15-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB15 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB16-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB16 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB16-SO-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB16 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB17-SO-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB17 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB17-SO-0507 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB17 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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Q;;r’? 9/26/09 |13:32 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB18-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB18 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB18-S0O-0507 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB18 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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Q;;r’? 9/26/09 |12:59 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB19-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB19 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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w/Teflon
B Metals
cap
4° ED0O0000105-
Q;?’? 9/27/09 |17:40 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
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General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB19-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB19 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/10/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
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&7 |9/27/09 |17:50 |4 /0085/6010 | st/PCBITAL 4°C 3 clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/27/09 |17:50 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB20-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB20 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 g5 ; g ;
® o 5 32 2 Qe o}
o) [ 8 =) =,
a = ~ °
= (=)
\o/ o
S
9/26/09 DPT 0.4 0.5 dark brown
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o & Q
= = 3 & D > 0 ® c B o 3 D
® o] o = 5¢ % S5 ® c 3 5
2 3% B2 ; - ;|3 %
® 2] < & o S5
035 < I} 0
3
] -
n
SW-846 TCL a0z
3 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - EDO0000105-
7 |9/26/09 |16:57 | gl a/0085/6010 | st/PCBITAL 4°C 3 clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/26/09 |16:57 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB20-S0-0406 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB20 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
Q § r% % § ® <} g
® o 5 32 2 Qe o}
o) [ 8 =) =,
a = ~ °
= (=)
\o/ o
S
9/26/09 DPT 0.3 2 brown
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o & Q
= = 3 & D > 0 ® c B o 3 D
® o] o = 5¢ % S5 ® c 3 5
2 g £3 2 " 3 o) #*
® 2] < & o S5
o N 25 5 3 -+
035 < I} 0
3
] -
n
SW-846 TCL a0z
3 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - EDO0000105-
7 |9/26/09 |17:02 | g4 /0085/6010 | st/PCBITAL 4°C Clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/26/09 |17:02 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB21-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB21 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 3§ 5 g 5
® o 5 32 2 Qe o}
o) [ 8 =) .
a = ~ °
= [=4
N/ 0
S
9/26/09 DPT 0.4 0.5 black
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 S < o 5 Q
= = 3 & D > 0 ® c B o 3 D
® o o = 5¢ % S ® c 3 5
2 3% B2 ; - ;|3 %
(0] " < & o 3
Q N @, o ﬁ 3 -
035 < I} 0
3
] -
n
4° ED00000105-
Q;f? 9/26/09 [15:10 |SW-846 8260B |TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H
SW-846 TCL jvi(c)ii.—
N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
&/ | 9/26/09 |15:10 |10 en056010 | st/PCBITAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB21-S0O-0608 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB21 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 g5 ; g ;
® o 5 32 2 Qe o}
o) [ 8 =) =,
a = ~ °
= (=)
\o/ o
S
9/26/09 DPT 0.6 2 brown
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o & Q
= = 3 & D > 0 ® c B o 3 D
® o] o = 5¢ % S5 ® c 3 5
2 g £3 2 " 3 o) #*
(0] " < & o 3
o N 25 5 3 -+
035 < I} 0
3
] -
n
SW-846 TCL a0z
3 8270C/8181/80 |SVOCs/Herb/Pe ° Glass - EDO0000105-
7 |9/26/09 |15:20 |4 /0085/6010 | st/PCBITAL 4°C Clear mouth 1
w/Teflon
B Metals
cap
4° ED0O0000105-
Q;;r’? 9/26/09 |15:20 |SW-846 8260B TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB22-S0-0204 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB22 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
2 3 r% 3 § ® <] ®
® o 5 32 2 Qe o}
o) [ 8 =) .
a = ~ °
= [=4
N/ 0
S
9/27/09 DPT 0.4 2 black
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o 5 Q
= = 3 & D > 0 ® c B o 3 D
® o o = 5¢ % S ® c 3 5
2 3% B2 ; - ;|3 %
® 2] < & o S5
Q N @, o ﬁ 3 -
035 < I} 0
3
] -
n
4° ED00000105-
Q;f? 9/27/09 [12:10 |SW-846 8260B |TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H
SW-846 TCL jvi(c)ii.—
N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
&7 |9/27/09 112110 | o1 psen0o/6010 | st/PCBITAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




@ Tetra Tech NUS, Inc.

Site 21 - Investigation - GREAT LAKES NTC

Project Information

SOIL SEDIMENT SAMPLING LOG

Facility Name GREAT LAKES NTC Sample ID # NTC21SB22-S0O-0001 Created By Shannon Hill
TtNUS Project # 112G01797 Sample Location ID NTC21SB22 Created Date 9/26/09
Task/Contract # 0064 Sampled By Shannon Hill Modified By Shannon Hill
WBS Code # Concentration Low concentration Modified Date 12/23/09
QA Sample Type Printed By Bob Davis
Status Complete Printed Date 3/19/10
Sample Collection Records
5 5 5 g5 5 g ;
® o 5 32 2 Qe o}
o) [ 8 =) .
a = ~ °
= [=4
N/ 0
S
9/27/09 DPT 0.4 0.5 black
Analysis Records
0 — o ) — O
S 5 = =z Sg 3 3 < o 5 Q
= = 3 & D > 0 ® c B o 3 D
I} [0} o Iz 50 4 = ® c 5
o (ol o S ~+ = 3
Py Q — e < [0) ) *
@ ) < = o]
Q N @, o ﬁ 3 -
035 < I} 0
3
] -
n
4° ED00000105-
Q;f? 9/27/09 [12:00 |SW-846 8260B |TCL VOCs C/HNaO4S/MeO |4 TerraCore | TerraCore 1
H
SW-846 TCL jvi(c)ii-—
N 8270C/8181/80 | SVOCs/Herb/Pe ° Glass - EDO0O000105-
&7 |9/27/09 |12:00 | o1 en0o6010 | st/PCBITAL 4°C 3 |clear mouth 1
w/Teflon
B Metals
cap

General Observations and Notes

No Notes

- End of Report -




B-4 MONITORING WELL INSTALLATION SHEETS



E Tetra Tech NUS, Inc. WELL No.: NTC21MWO01
MONITORING WELL SHEET PERMIT No:

PROJECT: NAVSTA Great Lakes DRILLING Co.: TTL BORING No.: NTC21SB02

PROJECT No.: 112G01797 DRILLER: C. White DATE COMPLETED: 11/13/09

SITE: NTC21 DRILLING METHOD: Hollow Stem Auger NORTHING: 2057880.8339

GEOLOGIST: J. Ferguson DEV. METHOD:  Submersible pump EASTING: 1114691.8809

Ground Elevation Datum: 660.63

N2

Elevation / Depth of Top of Riser:

Elevation / Height of Top of

NN

660.37 / 0.265'

Not to Scale

<

Surface Casing: 660.63/ 0.0’
I.D. of Surface Casing: 6"
Type of Surface Casing: FLUSH MOUNT
Type of Surface Seal: CONCRETE
I.D. of Riser: 2"
Type of Riser: Schedule 40 PVC
Borehole Diameter: 8.25"
Type of Backfill: Cetco
Holeplug - granular bentonite
Elevation / Depth of Seal: 659.37 / 1
Type of Seal: Bentonite pellet
Elevation / Depth of Top of Filter Pack: 657.37 / 3'
Elevation / Depth of Top of Screen: 556.37 / 4'
Type of Screen: PVC
Slot Size x Length: 0.010 SLOT, 10
I.D. of Screen: 2"
Type of Filter Pack: No. 4 Global Silica
Elevation / Depth of Bottom of Screen: 646.37/ 14
Elevation / Depth of Bottom of

646.37/ 14

Type of Backfill Below Well:
NA
Elevation / Total Depth of Borehole: 646.37/ 14




E Tetra Tech NUS, Inc.

MONITORING WELL SHEET

WELL No.:

NTC21MWO02

PERMIT No:

PROJECT: NAVSTA Great Lakes

PROJECT No.: 112G01797
SITE: NTC21
GEOLOGIST: J. Ferguson

DRILLING Co.: TTL

DRILLER:

C. White

DRILLING METHOD:

Hollow Stem Auger

DEV. METHOD:

BORING No.: NTC21SB04

DATE COMPLETED:
NORTHING:

11/13/09
2057873.4863

EASTING:

1115236.5181

Submersible pump

Ground Elevation Datum: 654.245

N2

Elevation / Depth of Top of Riser:

Elevation / Height of Top of

iy

N

653.66 / 0.585'

Not to Scale

<

Surface Casing: 654.25/ 0.0’
I.D. of Surface Casing: 6"
Type of Surface Casing: FLUSH MOUNT
Type of Surface Seal: CONCRETE
I.D. of Riser: 2"
Type of Riser: Schedule 40 PVC
Borehole Diameter: 8.25"
Type of Backfill: Cetco
Holeplug - granular bentonite
Elevation / Depth of Seal: 652.66 / 1
Type of Seal: Bentonite pellet
Elevation / Depth of Top of Filter Pack: 648.66 / 5'
Elevation / Depth of Top of Screen: 647.66 / 6'
Type of Screen: PVC
Slot Size x Length: 0.010 SLOT, 10
I.D. of Screen: 2"
Type of Filter Pack: No. 4 Global Silica
Elevation / Depth of Bottom of Screen: 637.66/ 16
Elevation / Depth of Bottom of

Filter Pack: 637.66/ 16

Type of Backfill Below Well:
NA
Elevation / Total Depth of Borehole: 637.66/ 16




E Tetra Tech NUS, Inc. WELL No.: NTC21MWO3
MONITORING WELL SHEET PERMIT No:
PROJECT: NAVSTA Great Lakes DRILLING Co.: TTL BORING No.: NTC21SB05
PROJECT No.:  112G01797 DRILLER: C. White DATE COMPLETED: 11/14/09
SITE: NTC21 DRILLING METHOD: Hollow Stem Auger NORTHING: 2057733.695
GEOLOGIST: J. Ferguson DEV. METHOD:  Submersible pump EASTING: 1115391.7063
Elevation / Depth of Top of Riser: 652.83/ 0.49'
Elevation / Height of Top of
Surface Casing: 653.32/ 0.0’
I.D. of Surface Casing: 6"
Ground Elevation Datum:  653.315 Type of Surface Casing: FLUSH MOUNT
& j_,r“—— Type of Surface Seal: CONCRETE
w7 w7
;‘5'?/ I.D. of Riser: 2"
Type of Riser: Schedule 40 PVC
Borehole Diameter: 8.25"
?,7"; Type of Backfill: Cetco
Holeplug - granular bentonite
Elevation / Depth of Seal: 651.83 / 1
Type of Seal: Bentonite pellet
Elevation / Depth of Top of Filter Pack: 649.83 / 3'
Elevation / Depth of Top of Screen: 648.83 / 4
Type of Screen: PVC
Slot Size x Length: 0.010 SLOT, 10
I.D. of Screen: 2"
Type of Filter Pack: No. 4 Global Silica
Elevation / Depth of Bottom of Screen: 638.83/ 14
Elevation / Depth of Bottom of
638.83/ 14
Type of Backfill Below Well:
NA
T < Elevation / Total Depth of Borehole: 638.83/ 14

Not to Scale

<




E Tetra Tech NUS, Inc. WELL No.: NTC21MW04

MONITORING WELL SHEET PERMIT No:
PROJECT: NAVSTA Great Lakes DRILLING Co.: TTL BORING No.: NTC21SB08
PROJECT No.:  112G01797 DRILLER: C. White DATE COMPLETED: 11/13/09
SITE: NTC21 DRILLING METHOD: Hollow Stem Auger NORTHING: 2057444.4702
GEOLOGIST: J. Ferguson DEV. METHOD:  Submersible pump EASTING: 1115416.4507
Elevation / Depth of Top of Riser: 652.74/ 0.37
Elevation / Height of Top of
Surface Casing: 653.11/ 0.0’
I.D. of Surface Casing: 6"
Ground Elevation Datum:  653.105 Type of Surface Casing: FLUSH MOUNT
& v j_,r“—— Type of Surface Seal: CONCRETE
7
,{f I.D. of Riser: 2"
Type of Riser: Schedule 40 PVC
Borehole Diameter: 8.25"
f’/ Type of Backfill: Cetco
Holeplug - granular bentonite
— Elevation / Depth of Seal: 651.74 / 1
— Type of Seal: Bentonite pellet
Elevation / Depth of Top of Filter Pack: 644.74 | 8'
Elevation / Depth of Top of Screen: 642.74/ 10.0
Type of Screen: PVC
Slot Size x Length: 0.010 SLOT, 10
I.D. of Screen: 2"
Type of Filter Pack: No. 4 Global Silica
Elevation / Depth of Bottom of Screen: 632.74/ 20
Elevation / Depth of Bottom of
Filter Pack: 632.74/ 20
Type of Backfill Below Well:
NA
Elevation / Total Depth of Borehole: 632.74/ 20




E Tetra Tech NUS, Inc.

MONITORING WELL SHEET

WELL No.:

NTC21MWO05

PERMIT No:

PROJECT: NAVSTA Great Lakes

PROJECT No.: 112G01797
SITE: NTC21
GEOLOGIST: J. Ferguson

DRILLING Co.: TTL

BORING No.: NTC21SB22

11/14/09

Ground Elevation Datum: 655.28

N2

DRILLER: C. White DATE COMPLETED:
DRILLING METHOD: Hollow Stem Auger  NORTHING: 2057518.8101
DEV. METHOD:  Submersible pump EASTING: 1115138.923
Elevation / Depth of Top of Riser: 655.03/ 0.25
Elevation / Height of Top of
Surface Casing: 655.28/ 0.0’
I.D. of Surface Casing: 6"
Type of Surface Casing: FLUSH MOUNT
j_,r“— Type of Surface Seal: CONCRETE
o
;‘5'?/ I.D. of Riser: 2"
Type of Riser: Schedule 40 PVC
Borehole Diameter: 8.25"
?,7"; Type of Backfill: Cetco
Holeplug - granular bentonite
Elevation / Depth of Seal: 654.03 / 1
Type of Seal: Bentonite pellet
Elevation / Depth of Top of Filter Pack: 653.03 / 2'
Elevation / Depth of Top of Screen: 652.03 / 3'
Type of Screen: PVC
Slot Size x Length: 0.010 SLOT, 10
I.D. of Screen: 2"
Type of Filter Pack: No. 4 Global Silica
Elevation / Depth of Bottom of Screen: 642.03/ 13
Elevation / Depth of Bottom of
Filter Pack: 642.03/ 13
Type of Backfill Below Well:
NA
< Elevation / Total Depth of Borehole: 64203/ 13

Not to Scale

<




E Tetra Tech NUS, Inc. WELL No.: NTC21MW06

MONITORING WELL SHEET PERMIT No:
PROJECT: NAVSTA Great Lakes DRILLING Co.: TTL BORING No.: NTC21SB18
PROJECT No.:  112G01797 DRILLER: C. White DATE COMPLETED: 11/14/09
SITE: NTC21 DRILLING METHOD: Hollow Stem Auger NORTHING: 2057503.8066
GEOLOGIST: J. Ferguson DEV. METHOD:  Submersible pump EASTING: 1114703.354
Elevation / Depth of Top of Riser: 659.17/ 0.36'
Elevation / Height of Top of
Surface Casing: 659.53/ 0.0¢
I.D. of Surface Casing: 6"
Ground Elevation Datum:  659.53 Type of Surface Casing: FLUSH MOUNT
& ! ﬁ_’r“__ Type of Surface Seal: CONCRETE
i )
% car "
e I.D. of Riser: 2
Type of Riser: Schedule 40 PVC
Borehole Diameter: 8.25"
; Type of Backfill: Cetco
Holeplug - granular bentonite
— Elevation / Depth of Seal: 658.17 / 1
— Type of Seal: Bentonite pellet
Elevation / Depth of Top of Filter Pack: 656.17 / 3
Elevation / Depth of Top of Screen: 655.17 / 4'
Type of Screen: PVC
— Slot Size x Length: 0.010 SLOT, 10'
_ I.D. of Screen: 2"
_ Type of Filter Pack: No. 4 Global Silica
— Elevation / Depth of Bottom of Screen: 645.17/ 14
_ Elevation / Depth of Bottom of
Filter Pack: 645.17/ 14
_ Type of Backfill Below Well:
- NA
- Elevation / Total Depth of Borehole: 645.17/  14'

Not to Scale




B-5 SLUG TEST DATA
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23

In-Situ Inc. MiniTroll Pro
Report generated: 11/19/2009 12:15:28
Report from file: ...\SN13334 2009-11-18 085500 NTC21 MW01.bin
Win-Situ Version 4.47
Serial number: 13334
Firmware Version 3.09
Unit name: NTC21-MWO01
Test name: NTC21 MWO1
Test defined on: 11/18/2009 8:50:22
Test scheduled for: 11/18/2009 8:55:00
Test started on: 11/18/2009 8:55:00
Test stopped on: 11/18/2009 9:02:02
Test extracted on: N/A N/A
Data gathered using Logarithmic testing
Maximum time between data points: ~ Seconds.
Number of data samples: 95
TOTAL DATA SAMPLES 95
Channel number [2]
Measurement type: Pressure
Channel name: OnBoard Pressure
Sensor Range: 30 PSIG.
Specific gravity: g |
Mode: Surface
User-defined reference: 0 Feet H20
Referenced on: test start
Pressure head at reference: 8.043 Feet H20
Elevation| Existing
Monitoring Well Northing Easting Top of | Ground ; otal Screen Depth| Screen Elevation | Sandpack Depth Sandpack
4 epth Elevation
PVC |Elevation
NTC21-MWO01 2057880.83 1114691.88 660.37 660.63 1400 400 - 1400 656.37 - 646.37] 3.00 - 14.00] 657.37 - 646.37
Chan(2]
Date Time ET (sec) Feet H20
11/18/2009 8:55:00 0 0
11/18/2009 8:55:00 03 -0.007
11/18/2009 8:55:00 0.6 0.005
11/18/2009 8:55:00 09 -0.003
11/18/2009 8:55:01 12 0.013
11/18/2009 8:55:01 1.5 -0.002
11/18/2009 8:55:01 1.8 0.015
11/18/2009 8:55:02 21 -1.122
ET (sec) Drawdown ET (sec) Drawdown
11/18/2009 24 -1.543 0 1.543 ‘®
11/18/2009 3 -1.505 0. 1.51
11/18/2009 33 -1.459 0. 1.46
11/18/2009 3.6 -1.371 1. 1.37
11/18/2009 39 -1.36 1. 1.
11/18/2009 42 -1.362 1
11/18/2009 45 -1.333 X 1.
11/18/2009 4.8 -1.295 4 1.30
11/18/2009 51 -1.253 .7 1.25
11/18/2009 54 -1.213 1.2
11/18/2009 5:7 -1.186 3. 1.1
11/18/2009 6 -1.155 3. 11
11/18/2009 6.4 -1.119 4 1.1
11/18/2009 6.7 -1.083 43 1.0
11/18/2009 71 -1.047 4.7 1.0
11/18/2009 75 -1.007 5. 1.01| f2
11/18/2009 8 -0.984 5. 0.
11/18/2009 8.4 -0.925 0.
11/18/2009 8.9 -0.869 6. 0.
11/18/2009 95 -0.827 7: 0.83
11/18/2009 10 -0.788 7 0.79
11/18/2009 10.6 -0.746 0.75]
11/18/2009 11.3 -0.7 0.70
11/18/2009 1.9 -0.651 0.65]
11/18/2009 126 -0.605 10., 0610/
11/18/2009 134 -0.573 1 0.57]
11/18/2009 14.2 -0.508 0.51
11/18/2009 15 -0.496 0.50]
11/18/2009 15.9 -0.428 K 0.43
11/18/2009 16.8 -0.367 4.4 0.37,
11/18/2009 17.8 -0.323 15.4 0.32
11/18/2009 18.9 -0.296 16.5 0.30
11/18/2009 20 -0.287 17.6| 0.29)
11/18/2009 212 -0.241 18.8. 024
11/18/2009 224 -0.22 20 0.22 @
11/18/2009 238 -0.195 214 0.20
11/18/2009 252 -0.165 22.8 0.17;
11/18/2009 267 -0.167 24.3] 0.17!
11/18/2009 282 -0.157 25.8] 0.16
11/18/2009 298 -0.146 27.4] 0.15
11/18/2009 315 -0.14 29.1 0.14
11/18/2009 333 -0.132 30.9) 013 (:()




11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009
11/18/2009

8:55:35
8:55:37
8:55:39
8:55:41
8:55:44
8:55:46
8:55:49
8:55:52
8:55:55
8:55:58
8:56:02
8:56:06
8:56:10
8:56:14
8:56:18
8:56:23
8:56:28
8:56:33
8:56:39
8:56:45
8:56:51
8:56:58
8:57:05
8:57:12
8:57:20
8:57:28
8:57:37
8:57:47
8:57:57
8:58:07
8:58:18
8:58:30
8:58:43
8:58:56
8:59:10
8:59:25
8:59:41
8:59:58
9:00:16
9:00:34
9:00:54
9:01:15
9:01:38
9:02:02

352
373
395
418
443
46.9
497
52.6
55.7
59
62.5
66.2
701
743
787
83.4
88.4
93.7
99.3
105.2
1115
1181
1251
1326
140.5
148.9
157.8
167.2
177.2
187.8
199
210.9
2235
236.8
250.9
265.8
281.6
298.4
316.2
335
354.9
376
398.4
4221

-0.127
-0.119
-0.115
-0.108
-0.104
-0.083
-0.083
-0.093
-0.087
-0.066
-0.062

-0.06
-0.055

-0.07
-0.066
-0.066
-0.047
-0.061
-0.057
-0.057
-0.053
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