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EXECUTIVE SUMMARY

This Remedial Investigation and Risk Assessment (RI/RA) Report was prepared for the United States
Navy's Naval Training Center (NTC) Great Lakes, located in Lake County, lllinois. Under Contract Task
Orders (CTOs) 154 and 295, this RI/RA Report was prepared in accordance with the Comprehensive
Long-Term Environmental Action Navy (CLEAN) Ili, Contract Number N62467-94-D-0888 and
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) guidance for

conducting Rls and feasibility studies.

SITE 17 SUMMARY

This report summarizes the environmental investigation of Site 17, Pettibone Creek and the Boat Basin.
Pettibone Creek has two major branches, the North Branch that originates in an industrial area of the City
of North Chicago and flows through the NTC Great Lakes property where it enters the Boat Basin and
then Lake Michigan and the South Branch that originates in a residential area southwest of NTC Great
Lakes and flows through a golf course and NTC Great Lakes. Pettibone Creek ranges between 15 and
30 feet in width and several inches to 2 feet in depth. Industrial properties located upstream from NTC
Great Lakes include the North Chicago Refiners Smelter facility, the Vacant Lot, and Fansteel. These
properties in combination with storm sewers collecting water/runoff from-a large section ofvth,e City of
North Chicago and 30 NTC Great Lakes storm water sewer system outfalls, drain to the creek and have

contributed to elevated concentrations of contaminants.

The Boat Basin is approximately 2.6 acres in area and is the most protected portion of the NTC Great
Lakes harbor system. It served as an area for boat slips when the water was deeper. The eastern
portion of the Boat Basin provided access to the boat repair building, but accumulated sediment now
prevents access for most vessels. Public Works Center Great Lakes has estimated that some 30,000
cubic yards of sediment would have to be dredged from the Boat Basin to reestablish a desired water
depth of 8 feet. According to a feasibility study and evidence from aerial photographs, the Boat Basin

would require dredging about once every 5 to 7 years to maintain that depth.

SUMMARY OF FIELD INVESTIGATION

The overall goal of the environmental investigative work at NTC Great Lakes is to characterize
environmental contamination and to determine whether there is a risk to human health and the
environment and therefore to (1) determine whether further action is required, (2) determine whether

further investigation and characterization is needed, and/or (3) develop and design appropriate remedial
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actions. The overall purpose of this investigation was to address potential risks associated with Site 17

and develop the Human Health Risk Assessment (HHRA) and Ecological Risk Assessment (ERA).

The RI field program involved collecting and analyzing surface and subsurface sediment samples and
surface water samples. Pettibone Creek sediment samples were collected using disposable trowels from
38 locations from a depth range of O to 4 centimeters (cm) and from 14.locations at a depth of 1 foot.
Boat Basin sediment samples were collected at 12 locations from four depth intervals: 0 to 4 cm, 4 cm to
3 feet, 3 to 6 feet, and 6 to 10 feet. An Eijkelkamp Piston Sampler was used to collect the sediment
samples. The samples were analyzed for Target Compound List (TCL) polynuclear aromatic
hydrocarbons (PAHSs), pesticides, polychiorinated biphenyls (PCBs), Target Analyte List (TAL) metals,
and total organic carbon. Ten percent of the samples were analyzed for TCL volatile organic compounds
(VOCs) plus ethyl alcohol and ethyl acetate and TCL semivolatile organic compounds (SVOCs).
Selected samples were analyzed for AVS/SEM and for grain size. Surface water samples were collected
from six locations and analyzed for the following parameters: TCL VOCs, SVOCs, pesticides, PCBs, and

filtered and unfiltered TAL metals.

NATURE AND EXTENT OF CONTAMINATION

VOCs are not significant site-related contaminants in sediments for Site 17. PAHs are the predominant
SVOCs detected in the sediment samples collected at Site 17. One or more of these chemicals were
detected in the sediment samples and many of the analytical results reported exceed human health or
ecological screening criteria. However, the interpretation of the PAH data must consider the fact that
PAHs are common, anthropogenic contaminants frequently detected in soils and sediments as a resuit of
the widespread use of petroleum products in our modern, industrialized society. Pettibone Creek
receives surface water runoff from roadways and areas that have been paved with asphalt. The PAH
concentrations reported for Pettibone Creek and the Boat Basin are within the range of concentrations
reported as anthropogenic background concentrations for soils. The maximum concentrations for many
PAHs detected in Pettibone Creek were reported for the sample collected at the upstream boundary of
Site 17.

Pesticides were detected in the sediment samples collected at Site 17 at concentrations that reflect the
widespread and historic use of the chemicals for pesticide control. DDT and its degradation by-products
were the pesticides detected most frequently. With the exception of a few results reported for sediment
samples collected from the Boat Basin, the pesticide concentrations reported for the Site 17 sediment

samples do not exceed Tiered Approach to Corrective Action Objectives (TACO) screening levels for
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human health. In contrast, the pesticide results frequently exceed screening fevels for ecological

receptors.

PCBs were detected in less than 50 percent of the sediment samples analyzed. Average concentrations
reported the PCBs for the at-depth samples in the Boat'Basi'n exceed those reported for the surface
sediment samples and the sediment samples from Pettibone Creek by a factor of two or more. Average
concentrations in the sediments from the South Branch of Pettibone Creek do not exceed 50 ug/kg. The
concentrations for the at-depth sediment samples from the Boat Basin exceed the TACO screening
criteria for human health (1,000 pg/kg), and numerous samples in the North Branch of Pettibone Creek
and the Boat Basin exceed ecological screening criteria. PCBs were detected in the off-site, upstream
samples collected during previous environmental investigations. Conseguently, industrial sources
upstream of Site 17 have contributed to the contaminant load detected in the Pettibone Creek watershed.
PCB- and lead-contaminated soil was excavated from one of the industrial facilities in 1998 and disposed
in a permitted Subtitle D disposal facility. NTC Great Lakes had two transformer storage areas that may
have been a potential source of contamination and that discharge to Site 17 through storm water runoff.
Clean-up documentation for the transformer storage areas is not available, but the reported PCB-

contaminated soil was limited. The transformer storage areas are no longer used at NTC Great Lakes.

Several metals (e.g., copper, lead, mercury, selenium, silver, and zinc) were detected in the sediments of
the Boat Basin and the North Branch of Pettibone Creek at average concentrations an order of magnitude
greater than background sediment and/or soil concentrations reported in TACO. In contrast, most
analytical results reported for the South Branch of Pettibone Creek are similar to background sediment
and/or soil concentrations reported in TACO. These metals were also detected in the off-site, upstream
samples collected during previous environmental investigations. The concentrations reported for the off-
site, upstream samples were often two to three times the concentrations detected in the Site 17 sediment
samples. Consequently, industrial sources upstream of Site 17 have contributed to the contaminant load

of Pettibone Creek watershed.

Upstream industrial sources are a primary source of the environmental contaminants detected in the
surface waters of Site 17. Although overland runoff and storm water from NTC Great Lakes also
discharge into Site 17 and may contribute pollutants to the watershed, the analytical results available for
the Site 17 area do not suggest that a significant point source(s) is (are) impacting the surface water
quality of Pettibone Creek or the Boat Basin. Acetone (a common laboratory contaminant), three
trihalomethane compounds (bromodichloromethane, chlorodibromomethane, and chioroform), four
chlorinated organics (tetrachloroethene, trichloroethene, cis-1,2-dichloroethene, and vinyl chloride), and

toluene were detected in the surface water samples. Maximum detected concentrations reported for
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bromodichloromethane, chloroform, and trichloroethene exceed TACO Groundwater Remediation
Objectives (GRO) criteria. However, the trihalomethanes noted are often produced as a result of the
chlorination of drinking water supply or a wastewater discharge. Maximum concentrations of the
chlorinated solvents and toluene were reported for the sample collected at the upstream boundary of Site
17.

PAHs were not detected in the Site 17 surface water samples. Four pesticides were detected in the
surface water samples collected from Site 17. The concentrations reported for these compounds are less
than the method reporting Iimits and do not exceed TACO screening levels for human health. The
infrequent, low-level detections suggest that the contamination is mostly tikely the result of historic use of
pesticides in the Pettibone Creek Watershed. Six inorganic constituents were detected in the surface
water samples at concentrations exceeding one or more of the screening criteria. Analytical results
reported for iron, lead, and manganese exceed the lllinois TACO Tier | GRO screening criteria and the
ecological surface water screening criteria. The concentrations detected may be elevated due to sample
turbidity. Previous studies of properties located upstream of the base reported several industrial metals in
upstream surface waters at concentrations three times greater than background concentrations. When
sample turbidity is considered, metals concentrations at the NTC Great Lakes sampling locations are
similar, suggesting no obvious primary point source of contamination located on the NTC Great Lakes
property. The metals concentrations detected in the NTC Great Lakes surface water samples are likely
the result of natural occurrence in combination with past and present releases that originate upstream of
Site 17 such as industrial point sources, urban runoff, erosional processes, flooding events, and storm

water through several of the outfalls located along Pettibone Creek.

HUMAN HEALTH RISK ASSESSMENT

in the Site 17 HHRA, adult and adolescent recreational users were evaluated as potential receptors for
exposure to surface water and sediment. Adult recreational users were also evaluated for exposure to fish
assumed to be caught in the Boat Basin. No significant potential health hazards are associated with
exposure to chemicals of potential concern (COPCs) in surface water and surface sediment (0 to 4 cm)
under the recreational land use scenarios. The quantitative risk evaluation indicates that noncarcinogenic
hazard indices (HIs) were less than unity (1.0) for adult and adolescent recreational users. Carcinogenic
risks were less than or within the United States Environmental Protection Agency's (USEPA) risk
management range, 1x10® to 1x10™®. The Hls and carcinogenic risks (ILCRs) estimated for recreational
fisherman consuming fish contaminated with PCBs and pesticides exceeded USEPA benchmarks.
However, these elevated risks were not based on actual measured fish tissue samples but rather on

concentrations estimated by a model.
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An evaluation of the uncertainties associated with the predicted fish tissue concentrations for the HHRA
was conducted with the data used to prepare the Lake Michigan Fish Advisory. The Lake Michigan Fish
Advisory is issued to restrict fish consumption depending on the species. The predicted fish
concentrations at Site 17 in the HHRA were greater than the historic fish tissue concentrations from thé
STORET (STOrage and RETrieval) database (differed by about a factor of two). The conclusion of the
HHRA is that a person could eat only very small amounts of fish from the Boat Basin per year. The
findings of the risk assessment agree well with the fish advisory restrictions, thereby reducing the

uncertainty in the exposure assumptions for recreational fish ingestion.

ECOLOGICAL RISK ASSESSMENT

The screening-level ERA performed for Site 17 identified-several chemicals detected in the surface water
and/or sediment as COPCs because their chemical concentrations exceeded conservative ecological
screening levels. These COPCs were assessed in a less-conservative Step 3a evaluation to determine
which chemicals have the greatest potential for causing risks to ecological receptors. The two primary
ecological endpoints evaluated in this ERA were aquatic organisms (i.e., fish and invertebrates) and

mammals and birds that consume invertebrates and/or fish.

No chemicals detected in the surface water were retained as ecological chemicals of concern (COCs) for
risks to aquatic organisms. A few of the chemicals detected in the surface water were included in the
food-chain model; however, the drinking portion of the food-chain models is an insignificant component of
exposure because the chemicals concentrations in surface water are much lower than they are in

sediment.

No chemicals detected in surface water/sediments in the South Branch of Pettibone Creek were retained
as COCs for aquatic receptors or mammals/birds. With the exception of a few sporadic elevated
detections, the chemical concentrations in this branch are relatively low and may represent a good
background/reference location for comparisons to data (i.e., chemical and biological) collected in the
North Branch and Boat Basin.

Several chemicals were retained as COCs in the North Branch of Pettibone Creek and the Boat Basin
because they were detected at concentrations that exceeded many of the alternate benchmarks in
several samples. This indicates that there may be potential risks to aquatic receptors from these
chemicals. However, because these conclusions are based on literature values, there is uncertainty in

the conclusions. Also, because of the large amount of soil erosion in the creek, there are physical
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stressors as well as chemical stressors that may be adding to the risks to ‘aquatic organisms. These
uncertainties could be reduced by conducting site-specific toxicity tests and/or biological surveys that

could be used to determine site-specific risk-based screening levels.

Pesticides (DDT and DDE) were selected as COCs in the North Branch of Pettibone Creek and the Boat
Basin because they may cause a risk to piscivorous birds that consume fish from the area. The risks are
based on predicted fish tissue concentrations from the sediment concentrations that incorporate the
assumed percent lipids of the fish and site-specific total organic carbon of the sediment. The predicted
fish tissue concentrations of pesticides are much greater than the pesticide concentrations in the
sediment. The literature values used to make these predictions may not represent actual site conditions.
in addition, the samples were biased toward depositional areas that are expected to have greater
chemical concentrations that the rest of the creek. For these reasons, there is considerable uncertainty in
the conclusion of potential risks to piscivorous birds from pesticide concentrations. These uncertainties
could be reduced by collecting fish tissue samples to determine actual chemical concentrations, or by
conducting a biological survey to determine if there are adequate numbers of fish to comprise a

significant portion of the diet for piscivorous birds.

Similar to the HHRA, an evaluation of the uncertainties associated with the predicted fish tissue
concentrations for the ERA was conducted with the data used to prepare the Lake Michigan Fish
Advisory. This evaluation used the same fish tissue data obtained from the lllinois EPA and USEPA
through the STORET database as in the HHRA uncertainty evaluation. A qualitative assessment was
conducted to evaluate the uncertainties in the ERA. The predicted fish tissue concentrations are
overestimated because the fish present in Pettibone Creek are significantly smaller than those sampled in
Lake Michigan, and sediment concentrations of PCBs and pesticides in samples collected for this report
are significantly lower than the historical data. The risk conclusions are likely to still be over-predicted
because concentrations of bioaccumulative chemicals are expected to be greatest in larger, older fish,
and the risks to piscivorous wildlife consuming fish from the North Branch and Boat Basin should be
based on fish that are smaller. In general, it is likely that risks would be lower to piscivorous wildlife, but

the actual decrease in risks cannot be quantified at this time.

SITE 17 CONCLUSIONS

Based on the results of this RI/RA, the data indicate that upstream industrial sources (historical
discharges and contamination) and storm water discharges within the Pettibone Creek Watershed are the
primary sources of the environmental contaminants in the sediments of Site 17. Overland runoff and

storm water discharges from NTC Great Lakes to Site 17 may contribute poliutants to the watershed, but
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analytical resuits do not suggest that a significant point source(s) is(are) impacting the sediment quality of

Pettibone Creek or the Boat Basin.

The PAH concentrations in the sediment samples have increased, and this is believed to be caused by
wides:pread and increasing use of petroleum products in our modern, industrialized society. The
pesticide, PCB, and metals concentrations in the sediment samples have decreased compared to the
concentrations reported for historical samples. There is a general trend that the sediment at the éurface

is “cleaner” than the sediment at depth.

Many of the potential sources of contamination still remain especially the storm water sewer systems and
the surface water runoff from the industrial facilities into Pettibone Creek. However, a few of the industrial
facilities (R. Lavin & Sons and Fansteel) that have contributed to the historical contamination in Pettibone
Creek have filed petitions for bankruptcy and have ceased operations. Pettibone Creek may continue to
receive a variety of wastes from the upstream industries, road runoff, storm sewers, and runoff/discharges
from local residential properties. Many of the potential sources (industrial sites) have been remediated,
- and it is thought that additional releases to the creek should not be as significant as they were in the past.
Nevertheless, there could be residual runoff into Pettibone Creek, and the upstream outfalls are permitted
under the National Pollution Discharge Elimination System. The Navy should maintain documentation of

the spills resulting from both Navy and non-Navy (upstream) sources.

SITE 17 RECOMMENDATIONS

The human health risks from exposure to surface water and surface sediment under the recreational land
use scenarios were less than the USEPA and lllinois EPA acceptable risk management range. However,
the results of the HHRA indicated that there are risks from fish ingestion. The ERA indicated that several
chemicals in the surtace sediment may present risks to aquatic receptors and piscivorous birds in the
North Branch of Pettibone Creek and the Boat Basin. Based on the overall conclusions from this RI/RA, it
is recommended that a Feasibility Study be prepared to identify possible remedial alternatives to address
the risks at Site 17 from the North Branch of Pettibone Creek and the Boat Basin sediment to be
compliant with CERCLA requirements. Possible remedial action alternatives that should be reviewed in

the Feasibility Study include:
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¢ the no-action remedial alternative,

e an institutional control (land use control) to restrict fishing or fish consumption from the North Branch
of Pettibone Creek and the Boat Basin areas at NTC Great Lakes and land use controls to make sure

the current recreational use does not change in the future, and

* an engineering control response action combined with institutional controls.
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1.0 INTRODUCTION

This Remedial Investigation and Risk Assessment (RI/RA) Report was prepared for Site 17, Pettibone
Creek and Boat Basin, at the United States (U.S.) Navy’'s Naval Training Center (NTC) Great Lakes
located in Lake County, lllinois under Contract Task Orders (CTOs) 154 and 295. This RI/RA Report was
prepared in accordance with the Comprehensive Long-Term Environmental Action Navy (CLEAN) i,
Contract Number N62467-94-D-0888, and Comprehensivé Environmental Response, Compensation and
Liability Act (CERCLA) guidance for conducting remedial investigations and feasibility studies (USEPA,
October 1988). The Navy identified 14 potentially contaminated areas where hazardous materials may
have been released to the environment at NTC Great Lakes in the 1986 Initial Assessment Study (IAS)
(Rogers, Golden, & Halpern and BCM Eastern inc., March 1996). Many sampling events have also been
conducted since the 1970s to investigate facilities (shown on Figure 1-1) located-upstream of NTC Great
Lakes. The Navy implemented this investigation with a team of representatives from the MHlinois
Environmental Protection Agency (lilinois EPA), Southern Division (SouthDiv) Naval Facilities Engineering
Command and its consultant Tetra Tech NUS, Inc. (TtNUS), and the NTC Great Lakes Environmental
Department. This RI/RA Report summarizes the environmental invéstigations of Site 17, which includes

Pettibone Creek and the Boat Basin. An aerial view of the location of Site 17 is shown in Figure 1-1.

1.1 RI/RA APPROACH AND OBJECTIVES

The overall goals of the environmental investigative work at NTC Great Lakes are to characterize
environmental contamination and to determine whether there is a risk to human health and the
environment, and to therefore (1) determine whether further action is required, (2) determine whether
further investigation and characterization is needed, and/or, (3) develop, evaluate, and if necessary,

design appropriate remedial actions.

The overall purpose of this investigation was to identify potential risks associated with Site 17. The
chemical data for Site 17 were used to delineate the nature and extent of contamination, to conduct a
baseline human health risk assessment (HHRA) (see Section 6.0), and to complete Steps 1, 2, and 3A of

an ecological risk assessment (ERA) (see Section 7.0).

NTC Great Lakes is a U.S. Navy installation located within United States Environmental Protection
Agency (USEPA) Region 5 and the lllinois EPA. TtNUS has prepared this report on behalf of the U.S.
Navy SouthDiv Naval Facilities Engineering Command and NTC Great Lakes to comply with USEPA
Region 5 and lillinois EPA requirements. The USEPA Region 5 and lllinois EPA requirements and

070307/P 1-1 CTO 0154



NTC Great Lakes

RI/RA Site 17

Section: 1.0

. Revision: 0

- Date: September 2003
Page: 20of 9

guidance govern the performance of RI/RA environmental investigations. In accordance with those
requirements, project planning followed the USEPA Data Quality Objectives (DQO) process (USEPA,
October 1999). This process requires explicit statements of the problem to be solve.d, the spatial and
temporal boundaries related to the problem, the measurements to be made in soiving the probiem, and, if
applicable, quantitative specifications of the tolerances for making decision errors. The process
culminates in a specification of decision rules that are documented in the Quality Assurance Project Plan
(QAPP) designed to solve the stated problem (TtNUS, July 2001). v

1.2 REPORT SCOPE AND ORGANIZATION

This report documents the results from the current field Rl program and also presents data from previous
activities at Site 17. It also summarizes previous investigation findings and conclusions. Further, it
incorporates these reports by reference to provide a comprehensive record of the investigative activities
at Site 17.

_This report contains the following sections:
1.0 Introduction

2.0 Site Background (includes previous investigations)

3.0 Site Investigation Activities

4.0 Nature and Extent of Contamination

5.0 Contaminant Fate and Transport

6.0 Human Health Risk Assessment

7.0 Ecological Risk Assessment

8.0 Conclusions and Recommendations

1.3 NTC GREAT LAKES LOCATION AND DESCRIPTION

NTC 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 & Country Club, on the east by Lake Michigan, and on the west by U.S. Route 41
(Skokie Highway).

NTC Great Lakes lies within both the North Branch Chicago River Drainage Basin and the Lake Michigan

North Drainage Basin. The divide between the basins lies along Green Bay Road. Precipitation runoff

that does not infiltrate into the ground flows into the Skokie River or Pettibone Creek. The areas east of
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Green Bay Road, which includes NTC Great Lakes, drain into Lake Michigan through Pettibone Creek

and areas west of Green Bay Road drain into the Skokie River.

Pettibone Creek is located on the Mainside of NTC Great Lakes between Sheridan Road and the western
shoreline of Lake Michigan. Pettibone Creek originates in North Chicago and enters the northwest corner
of NTC Great Lakes, meandering through Mainside and discharging into Lake Michigan. .The South
Branch of Pettibone Creek originates in a residential area southwest of NTC Great Lakes, meandering

through the golf course and Mainside, and joins Pettibone Creek approximately 1500 feet west of Lake

Michigan.
1.4 ENVIRONMENTAL SETTING
1.41 Geography, Demographics, and Land Use-

NTC Great Lakes covers 1,632 acres of Lake County, lllinois. Lake County is located in northeastern
lllinois, north of the city of Chicago, and encompasses 24 miles of Lake Michigan shoreline. Lake County
extends from the Wisconsin border south to Cook County and 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 U.S. Census Bureau
data estimates 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 moved
north and west. Currently, most of Lake County’s population lives in the 52 incorporated cities and

villages.

Current land use in Lake County consists of agriculture, industry, and residential. The farmland and lake
resorts characterize the western portions of the county, while industrial, urban, and suburban areas foliow

the 24 miles of Lake Michigan shoreline to the east. There are also three state parks in Lake County.

NTC Great Lakes administers base operations and provides facilities and‘related support to training
activities (including the 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 NTC Great Lakes. Along the northern
boundary of the Base are the most highly urbanized and industrial areas. Much of the land beyond the
northwest site boundary comprises uniﬁcorporated lands of Lake County and lies vacant, except for

scattered retail and residential properties. Adjacent to the western boundary are primarily industrial
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properties, while along the southern boundary is a mixture of public open space and residential land.
(TtNUS, July 2001).

Site 17 comprises two geographic areas. The first is Pettibone Creek, including the North Branch and
South Branches. This portion of Site 17 covers approximately 8,542,500 square feet or 0.3 square mile.
There is a path along the North Branch that is used by staff, military personnel and their family members,
and students who hike, jog, and walk their dogs on the path. The South Branch flows at the base of

steep slopes behind buildings and consequently is not frequented by people.
The Boat Basin portion of Site 17 is approximately 113,256 square feet in area. Boats are docked at the
opening of the Boat Basin near the Inner Harbor. Due to sedimentation, the Boat Basin is too shallow for

vessels to dock. Recreational fishing occurs in the Boat Basin.

1.4.2 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
the study area. The terrain of NTC Great Lakes consists of relatively flat glacial drift deposits, bordered
by steep lake-facing blﬁffs cut with vertical sloping ravines. The unconlsolidated 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 NTC Great Lakes is situated on a plateau elevated 640 to 660 feet (ft)
above mean sea level. Pettibone Creek lies approximately 600 ft above sea level and the eastern portion

of NTC Great Lakes, along the Lake Michigan shoreline, is 510 ft above mean 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, across the Mainside, and on the bluffs facing Lake Michigan. The banks of Pettibone Creek are
forested with white and red oak, maple, European larch, and white and Scotch pine trees. There are also
shrubs, including raspberry and blackberry bushes. The slopes of the site are covered with wild grape
and perennial weeds. The principal mammals in the area include groundhogs, raccoons, squirrels,
opossums, rabbits, chipmunks, and deer. Children and pets play in Pettibone Creek. Pettibone Creek

supports aquatic life including fish, aguatic insects, frogs, and-salamanders (TtNUS, July 2001).
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The topography of Site 17 is moderately steep streambed gradients and banks with 30 to 60 percent
slopes. The Boat Basin is a flat, depositional area for Pettibone Creek. Site 17 elevations vary from
épproximately 600 ft above mean sea level at the tops of Pettibone Creek’s banks to approximately 510 ft

above mean sea level at exposed sediments in the Boat Basin.

1.4.3 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.

1.4.4 Soail

The soils of Lake County, lilinois are classified into two groups: Morley-Beecher-Hennepin and Made
Land scil. The 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 slow-to-moderate
permeability. The Made Land soil is an area 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 along Pettibone Creek ranges from beach sand to silt loam soils. Beach sand is found in the
area immediately adjacent the creek bed in the lower section of the creek and Hennepin loam is found
along the steep stream banks. The remaining soil types found on the plateau that begins at the top of the
stream bank include the Morley, Aptakisic, Wauconda, Beecher, and silt loams (TtNUS, July 2001).

Eroded soils are carried to the Boat Basin where they are deposited.

145 Regional Geoloqy

The geologic units encountered at NTC Great Lakes include aeolian and lacustrine deposits, giacial till,
and bedrock. The Silurian age bedrock consists of Niagran and Alexandrian dolomite that is the
lowermost geologic unit encountered. The bedding is nearly horizontal to gently eastward-dipping in the
vicinity of NTC Great Lakes. The interface of the bedrock surface and overlying tili consists of 1 to 15 ft of

broken bedrock (dolomite), gravel, sand, and coarser material. This material appears to be debris ground
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~ from the bedrock by the advancing glaciers of the Wisconsin Stage of glaciation during the Late

Pleistocene Age.

Unconsolidated glacial tills blanket Lake County. Several glacial moraine systems are present within the
county, including the Valparaiso, Tinley, Zion City, and Lake Border moraine systems. NTC Great Lakes |
falls within both the Lake Border and Zion City moraine systems. In the northern portions of the site, the
Zion City moraine is exposed at the ground surface and extends from North Chicago to Waukegan,
liinois. These glacial moraine systems are composed of Wadsworth till that constitutes the largest
volume of surficial deposits overlaying the bedrbck. The Wadsworth till ranges from approximately 170 to
210 ft in thickness overlying the Silurian bedrock. This till is an unsorted mixture of sand, silt, and clay
particles imbedded with pebbles, cobbles, and bouiders. Interstices between the coarser grained
sediments are typically filled with fine clay-sized particles, 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 compromises up to 70 percent of the till at NTC Great Lakes, the clayey phase

dominates in the local area.

An aeolian material, or loess, covers the Wadsworth till and ranges from 16 to 20 inches in thickness.
This aeolian material is much finer-grained than the underlying Wadsworth till. These wind-blown
materials of the Richland Loess classification make up the modern soil profile of NTC Great Lake.
Deposits of silt, clay, and sand of the Equality Formation characterize the central and southern portions of
NTC Great Lakes (TtNUS, July 2001). |

The coastal géomorphology for NTC Great Lakes is characterized as a bluff coast. The bluffs consist of
gray to brown glacial till interbedded with glacial-like sediments of clay, silt, sand, and sandy outwash
{Chrzatowski and Trask, 1995). Silt and clay are the dominant bluff materials (Ciark and Radcliff, 1990).
Average grain-size distribution for the till is 10 percent sand, 42 percent silt, and 48 percent clay (Linbeck,
1974). In general, only 10 to 15 percent of eroded bluff materials are coarse enough to provide beach
sediments.

Bluff heights relative to mean lake level are variable, but are generally in the range of 70 to 90 feet high
and bluff slopes range from 25 degrees to nearly vertical (Chrzatowski and Trask, 1995). These bluffs
are incised by a series of V-shaped ravines occupied by streams, such as Pettibone Creek, that drain

uplands to the west.
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Along the bluff coast, the beach and nearshore deposits occupy a narrow zone exiending from the toe of
the bluff to several hundred to thousands of feet offshore where the sand pinches out (Chrzatowski and
Trask, 1995). Beach and nearshore thicknesses along the bluff coast indicate that maximum sand
thicknesses are generally no more than 5 to 7 feet. Thicker deposits occur in some of the areas of
entrapment near structures: for example, updrift of north breakwater at Great Lakes Harbor, thicknesses
reach 10 to 12 feet (Chrzatowski and Trask, 1995).

1.4.6 Regional Hydroloqy

Pettibone Creek is a small creek that flows through NTC Great Lakes and into Lake Michigan. The
Pettibone Creek watershed is one of five Lake Michigan watersheds in Lake County, lllinois. The
watershed drains an area of 4.2 square miles and consists of the North and South Branches, each with a
minor tributary branch. The hydrology of the watershed-is well-established. It flows through well-defined
ravines within NTC Great Lakes. The creek is characterized by moderately steep stream bed gradients,

and banks with 30 to 60 percent slopes.

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

downstream from the origin of North Branch.

The South Branch which ranges between 10 to 20 feet wide and several inches to two feet deep begins in
a residential area southwest of NTC Great Lakes. The South Branch, on NTC Great Lakes property,
measures approximately 2,600 feet long before it merges with North Branch approximately 950 feet
upstream of the Boat Basin. An unnamed tributary flows into South Branch approximately 1,500 feet
downstream from the origin of South Branch. Runoff from overhead bridges and nearby streets in times .

of precipitation adds to the volume of Pettibone Creek.

There is very little floodplain area along Pettibone Creek because of the steeply sloped creek banks. 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 run-off rates during storms. As a result, Pettibone Creek is susceptible to flash

floods characterized by high channel velocities and great erosive potential (TINUS, July 2001).
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Pettibone Creek empties in the Boat Basin. The Boat Basin is nearly 850 feet long and measures
approximately 100 feet wide near the discharge of Pettibone Creek, then widens to 225 feet in the center
and then reduces to 60 feet as it empties into Lake Michigan. The water depth in the Boat Basin ranged

from several inches to 5 feet.

Surface water in Pettibone Creek flows eastward and discharges in the Boat Basin. The lllinois State
Water Survey calculated the average flow of Pettibone Creek as less than 10 cubic feet per second (cfs)
or 4,488 gallons a minute (TtNUS, July 2001). This can greatly increase during periods of precipitation.
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2.0 SITE BACKGROUND

Early investigations of Pettibone Creek and Boat Basin resulted from studies of the abandoned industrial
facilities located in North Chicago in the 1970s. Several of the facilities [Fansteel, North Chicago Refiners
and Smelters (NCRS), and the Vacant Lot] were turn of the century manufacturing facilities that produced
tantalum mill products, non-ferrous metals, and zinc oxide. USEPA Region 5 investigated these facilities
for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), pesticide,
polychlorinated biphenyi (PCB), and metals contamination. The location of these facilities is shown on

Figure 1-1.

NTC Great Lakes has been used to administer base operations and provides facilities and related support
to training activities (including the Navy's only boot camp) as well as a variety of other military commands
located on base since 1911. Some commercial activities such as gas stations, underground storage
tanks, drum storage, dry cleaners, printers, etc. are located at NTC Great Lakés, but NTC Great Lakes
does not conduct industrial-type activities. The Navy identified 14 potential areas where hazardous
materials may have been released to the environment at NTC Great Lakes and possibly Site 17 in the
IAS (Rogers, Golden, & Halpern and BCM Eastern Inc., March 1996). These sites consisted ‘of landfills
and disposal areas, transformer storage areas, training areas, service stations, shooting ranges, and
storage areas. Other potential Navy sources include surface runoff or fallout from engine exhaust from
'nearby roadways, historical pesticides usage applied when it was legal to do so, and VOCs storaged in
tanks and drums. Of these 14 sites, seven sites were recommended for further investigation and one site
was recommended for a cleanup action. The Navy, illinois EPA, and USEPA have also conducted

several investigations of Site 17, Pettibone Creek and the Boat Basin.
The foliowing sections provide a historical overview and background for Site 17, Pettibone Creek and

Boat Basin. A site plan of Pettibone Creek, the Boat Basin, and the surrounding area is provided on

Figure 2-1.
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2.1 SITE CHARACTERIZATION

2.1.1 Location and Description

Pettibone Creek

The majority of the NTC Great Lakes activities occur on a plateau atop a steep bluff that rises 70 feet
above the beach along Lake Michigan. Pettibone Creek and its tributaries flow in a ravine that divides

this plateau and discharge to the Boat Basin.

Pettibone Creek has two major brénches. The North Branch originates in North Chicago near
Commonwealth Avenue, flows south under Martin Luther King Jr. Drive and a parking area, resurfaces
north of Sheridan Road, flows below Sheridan Road, resurfaces on the NTC Great Lakes property, and
flows south and east through NTC Great Lakes until it enters the Boat Basin and then Lake Michigan.
The South Bra.nch originates in a residential area southwest of NTC Great Lakes, flows through the Shore
Acres Golf Course Country Club, and flows north, entering NTC Great Lakes near the intersection of
G Street and 3" Street. Pettibone Creek ranges between 15 and 30 feet in width, and several inches to
two feet in depth. Storm sewers collect storm water from a large section of the City of North Chicago
(llinois EPA, December 1995) and 30 NTC Great Lakes stormwater sewer system outfalls from roadway

drainage systems drain to the creek as shown on Figure 2-2 (Halliburton NUS, Inc., June 1993).

Pettibone Creek is not used for drinking; however, children may play in thé creek. Fish are present in the
creek and fish have been observed migrating upstream in the spring (lilinois EPA, December 1995). No
federally-listed endangered or threatened species are known to exist in the area. The highly developed

nature of the general vicinity makes it unlikely that suitable habitat exists (U.S. Navy. February 2001).

An environmental assessment to control erosion in the Pettibone Creek water shed classified the stream
sediments as “Special Waste” because they were contaminated with various compounds and elements
(McGuire Group, Inc., December 1993).

Boat Basin

The Boat Basin, which is approximately 2.6 acres in area, is the most protected portion of the Harbor. It
served as an area for boat slips when the water was deeper (Halliburton NUS, Inc., June 1993). In June
1990, the water depth of the Boat Basin ranged from less than 1 foot to 5 feet (maximum depth of 8 feet).
The eastern portion of the Boat Basin provided access to the boat repair building, but accumulated

sediment now prevents access for most vessels. Public Works Center (PWC) Great Lakes has estimated

070307/P . 2-2 CTO 0154



NTC Great Lakes
RI/RA Site 17

Section: 2.0
Revision: 0

Date: September 2003
Page: 3 of 65

that some 30,000 cubic yards of material would have to be dredged from the Boat Basin to reestablish a
desired water depth of 8 feet. According to the Feasibility Study (FS) ahd evidence from aerial
photographs indicates that the Boat Basin would require dredging about once every 5 to 7 years to
maintain that depth (U. S. Navy, May 1990).

21.2 History

Pettibone Creek

The urban nature of the creek’s watershed has resulted in flash floods that caused severe erosion and
sedimentation problems. Efforts to stabilize the erosion in the ravine have been made in the past. In
1982, NTC Great Lakes initiated emergency slope stabilization. In 1989, after a period of major storms in
1987 and 1988, emergency pipe replacement and slope stabilization measures were conducted in three

severely eroded areas (McGuire Group Inc., December 1993).

Boat Basin

The original Boat Basin and harbor were constructed in 1906 with the outer breakwater structures added
by 1923. Extensive erosion of Pettibone Creek contributes to the silting-in of the harbor. The silting-in of
the harbor has hampered operations. The outer harbor anchorage again has reduced capacity, limiting
the size of watercrafts that are able to be loaded/off-loaded at the recreational boat ramps. The Boat

Basin was dredged in the early 1950s and again in the early 1970s (Navy Memorandum, August 1988).

2.2 PREVIOUS SAMPLING EVENTS AND UPSTREAM FACILITIES

The data from prior sampling events are shown on Tables 2-1 to 2-10. These summary tables show the
minimum, maximum, average, and frequency of detection for these sampling events for surface water
and sediment for offsite upstream, Pettibone Creek, South Branch of Pettibone Creek, and the Boat Basin
respectively. The prior sampling events are discussed in Sections 2.2.1 {0 2.2.4 and are summarized in
the table below. The locations of the samples are shown in Figure 2-3. Tag maps showing the Pettibone
Creek detections are provided on Figures 2-4 to 2-11 and tag maps showing the Boat Basin detections

are provided as Figures 2-12 to 2-18.
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Date Sample Name | Conducted by Comments
(see Figure 2-3)
1970 - 1971 fllinois EPA PCBs and pesticides found in samples
1975 USEPA Inner Harbor sediment samples polluted with toxic metals
May 1980 Site #1 — Site #5 USEPA Contaminated sediment samples
Contractor
1985-1986 Rogers, Golden | IAS investigated 14 sites. Sites that have sources of
& Halpern for the | contamination that may be discharged into Site 17
Navy through storm water runoff include two transformer
storage areas {PCBs), silk screen shop (VOCs, metals),
drum storage area (VOCs) and the service station
(VOCs, SVOCs, and metals).
April 1988 B-1, B-2 STS Consultants | USEPA did not approve open water disposal of sediments
Ltd. for the Navy
July 1988 548...860 Jacobs Copper and lead had elevated concentrations in the sediment
Engineering sediments
April 1989 B-101 - B106, STS Consultants | Highest concentrations at the Boat Basin bend to join a
B-201 — B-207 Ltd. for the channel to the Inner Harbor
Navy
June 1990 | A-1, C1-C5, Di- lllinois EPA Elevated concentrations of zinc, copper, and lead in sediments
D2 downstream of the NCRS Facility
1991 Iflinois EPA Surface water samples were contaminated with VOCs and
SVOCs
Nov. 1991 X101 - X118 llinois EPA Metals and SVOCs were present at three times above
background concentrations
Aug. 1992 SW-PC-01 - 10 Halliburton NUS | Contaminants present in Pettibone Creek and Boat Basin
SD-PC-01 -10 for the Navy sediments
SW-BB-01 - 04
SD-BB-01 - 04
SW-IN-05 — 08
SD-IN-05 — 08
SW-0OH-09 -14
SD-OH-09 - 14
SW-LM-15-20
SD-LM-15 - 20
Sept. 1992 lilinois EPA Elevated concentrations of inorganics, chiorinated solvents,
: PAHs, Pesticides, and PCBs were detected in soil and
sediment samples
April 1994 X103 - X111, illinois EPA Presence of VOCs, SVOCs, pesticides, metals and organic
X201- X210 compounds in sediment samples. Sediment samples
collected along Pettibone Creek showed several metals
in the sample downstream of the NCRS outfall.
Elevated concentrations of arsenic, beryllium, lead,
TCE, and PCBs were detected at the Vacant Lot site.
1995 illinois EPA Significant metal contaminates in sediment samples. lllinois

EPA identified many potential sources that were part of the
upstream facilities.
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Date Sample Name | Conducted by Comments
(see Figure 2-3)

1997 E&E for USEPA | Contaminants [non-hazardous lead, hazardous (based on
TCLP) lead soil, and PCB/lead] found in soil samples from
the Vacant Lot site and sediment samples. Offsite active
industrial discharge and stormwater drainage into Pettibone
creek represents potential sources of contamination.

2000 Contractor for Contaminants found in sediment samples
Fansteel Inc.

Oct. 2000 TN&A for USEPA | Downstream sampling suggested that the contaminants
Region 5 are migrating downstream from the NCRS/City of North

Chicago discharge into Pettibone Creek

Industries upstream from NTC Great Lakes include NCRS, the Vacant Lot, and Fansteel. These
industries have contributed to elevated concentrations of contaminants in Pettibone Creek sediments
according to the lllinois EPA and USEPA (USEPA, April 2002¢c, April 2002d, and May 2002).

In 1941, R. Lavin & Sons (a division of NCRS) assumed the leases and than purchased the remaining
‘property and engaged in the smelting and refining of non-ferrous scrap metals and the manufacture of
brass and bronze ingots. The facility occupies approximately '1 8 acres bordered to the north by the Elgin,
Joliet & Eastern (EJ&E) Railroad, to the south by Martin Luther King Jr. Drive, to the west by the Fansteel,
Inc. office building, and to the east by commercial property along Sheridan Road. Much of the
operational portion of the facilty was paved. Prominent site features identified during the initial
investigations included a slag pile, two connected surface impoundments, a process building,
warehouses, and an office building. The facility ceased operations in July 2001 and has filed for

bankruptcy protection.

Borings obtained from the facility in 1989 show a layer of fill material consisting of clayey, silty foundry
sand, slag, gravel, and fragments of wood, rope, and brick from the surface to depths of 3.5 to 8 feet.
This site was added to the Comprehensive Environmental Response Compensation and Liability System
by lllinois EPA in August 1990 as a result of non-compliance of Resource Conservation and Recovery Act

Regulations.

The NCRS/R. Lavin facility has four National Pollution Discharge Elimination System (NPDES) permitted

discharge points into Pettibone Creek that are the following:

o (001- the reservoir tank into the southeast impoundment;

e 002- the southeast impoundment to the storm sewer tributary of Pettibone Creek;
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¢ 003- the storm sewer system; and

e (004- another storm sewer.

Outfall 001 is overflow from a reservoir. Operations included recycling and reusing water for direct ingot
cooling, smoke spray towers, flue trail dumpers, press heat exchangers, zinc die cast molds, cupola water
jackets, and cupola slag granulation. Ideally, the water was recirculated through the system. However,
hydraulic overload caused by precipitation or process difficulties has led the reservoir to overflow into the

002 ditch and into the storm sewer.

Outfall 002 is the overflow from the 001 receiving ditch that also receives storm water runoff via storm
sewers on the property. Some of the drainage area includes Warehouses | and Il, the concentrator

building, the furnace building, and leachate and groundwater from filled wetlands.

Outfalls 003 and 004 receive only storm water. Outfall 003 is located in the southeast section of the
property, just south of the 002 discharge, and collects runoff from the hazardous waste storage area.
Outfall 004 is located in the northeast section of the property near the parking lot entrance. Schematics
show this outfall receives the majority of area runoff, including the railroad receiving dock, both bag

houses, and the parking lot.

According.to lllinois EPA documents, the R. Lavin facility violated its NPDES permit limits at a ditch that
discharges to a stormwater outfall that discharges to Pettibone Creek. The R. Lavin facility is considered
a major contributor to contaminated sediments in Pettibone Creek (USEPA, April 2002d).

Vulcan-Louisville Smelting owned the property at the corner of Commonwealth and Martin Luther King Jr.
Drive, known as the Vacant Lot, as late as 1929. By 1936, the property was transferred to the Chicago,
North Shore and Milwaukee Railroad Co. Sometime between 1936 and 1954, the property was sold to
an individual who made it into a parking lot. During this period, an unknown fill material was brought to
the lot. Tailings/cinder-like material can be found in areas of the lot, but in some areas it is only at the
surface. Additionally, a heap of cinder material, approximately 170 by 56 by 4 feet, was present at the
site. Currently, Northern Trust Bank in Lake Forest, IL holds the title to the property as the trustee for
John Stack.

Borings obtained from the property in 1989 revealed the presence of fill material consisting of black
coarse sand. An lllinois EPA Emergency Response Unit incident log indicates that the “area was filled in
years ago with what appears to be materials similar to fly ash, foundry sand.” The Lake County Soil
Survey classifies the entire site as “made land.” In 1988, a fire broke out at the lot, and firefighters
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determined that subsurface material had become hot enough to ignite nearby brush. CERCLA
investigations include a 1991 preliminary assessment and a 1993 integrated assessment that revealed
the presence of VOCs, SVOCs, pesticides, PCBs, and various metals. Pettibone Creek runs through the
vacant lot from north to south. Surface runoff from the Iot enters the creek directly. or from Martin Luther

King Jr. Drive.

Around 1941, the western portion of the remaining Vuican-Louisville Smelting property was transferred to
the Tantalum Defense Corp., a subsidiary of Fansteel. The Fansteel facility dates back to 1942 when the
U.S. Government authorized and financed its construction, which was actually an expansion of the
already-existing Fansteel facility located south of Martin Luther King Jr. Drive. The facility produced
tantalum mill products and formed non-ferrous metals until November 1990. The facility remains as the
company's headquarters. CERCLA investigation was also conducted at this facility in the early 1990s.
Surface runoff from the Fansteel property flows south to Martin Luther King Jr. Drive where it enters a
stormwater outfall and discharges into Pettibone Creek (lllinois EPA, December 1995). Operations at this

facility have ceased and the company has filed for bankruptcy protection.

2.2.1 1970s Sampling Events

PCB and pesticide residues were found in samples obtained by the lllinois EPA in 1970 and 1971.
Samples collected by the USEPA in 1975 indicated that the Inner Harbor sediments were heavily polluted
with toxic metals (USEPA Region 5, May 1980).

2.2.2 1980s Sampling Events

USEPA Region 5 collected sediment samples from Pettibone Creek upstream of the inner harbor on
May 22, 1980. Sites 3 and 4 were heavily contaminated with oil, grease, and heavy metals and showed
elevated levels of dichlorodiphenyltrichloroethane (DDT) residues. Sites 1, 2, 4, and 5 showed iow to

moderate levels of contaminants (USEPA Region 5, May 1980).

STS Consultants Ltd. (STS), a contractor for the Navy, conducted a sampling event to support an
application for a Clean Water Act (CWA) Section 401/404 permit to dredge the Boat Basin and the Outer
Harbor in April 1988. One grab sample of sediment from the Boat Basin and one from the Outer Harbor
were collected and analyzed for priority pollutant metals, PCBs, and limited Extraction Procedure (EP)
toxicity testing. The concentration of copper, cyanide, lead, nickel, and zinc in both samples exceeded
the 1977 USEPA guidelines for classifying Great Lakes harbor sediments as “nonpolluted’. The PCB

concentration detected in one sample also exceeded the 1977 guidelines. Results of limited EP toxicity
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testing indicated that the sediment samples were not considered hazardous with respect to chromium,
lead, or mercury. USEPA indicated that they would not approve open water disposal of these sediments,
however the dredged materials could be disposed of in a licensed, non-hazardous landfill facility (STS,
July 1988).

In July 1988, Jacobs Engineering collected surface soil and sediment samples from NCRS/R. Lavin.
Copper and lead were found at elevated concentrations. Aroclors and other metals were found to be
elevated in both soils and sediment, but only lead and copper exceeded comparison values (lllinois
Department of Public Health, June 1995).

Seven composite sediment samples (three from the Boat Basin and four from the Outer Harbor), and one
Lake Michigan surface water sample, and one background sediment sample (both from .south_ of the
south Outer Harbor breakwater) were collected in April 1989 for the Navy. The samples were analyzed
for metals, polynuclear aromatic hydrocarbons (PAHSs), pesticides, and PCBs. The background sediment
sample was collected at a depth of 1 foot, and the other sediment samples were composites of samples
collected from sediment depths of 0 to 5 feet. The concentration of detectable metals in the Boat Basin
sediment samples were generally higher than in those collected in the Outer Harbor. Within the Boat
Basin, the highest levels were generally found at the location where the basin bends at about 45 degrees
to join a channel leading to the Inner Harbor. Metal concentrations in the sediment sample next to the
mouth of the Inner Harbor were the highest among the Outer Harbor sediment samples. Several SVOCs
were detected at low concentrations. PCBs were not detected in the sediment samples. Supernatant
testing and ‘analysis of metals, total suspended solids, total volatile solids, and ammonia-nitrogen were

conducted for Outer Harbor samples with fine materials in excess of 20 percent.

Seven composite sediment samples (three from the Boat Basin and four from the Outer Harbor) and one
Lake Michigan surface water sample (from south of the south breakwater) were collected in December
1989 and analyzed for supernatant metals, PCBs, and PAHs by the Navy. Each composite sample was
comprised of grab samples from a sediment depth of 0 to 5 feet. Direct comparison of the supernatant
test results with the lllinois EPA maximum allowable concentrations indicated that the Illinois EPA was not

likely to permit open water disposal of the sediments (STS, May 1989).

2.2.3 1990’s Sampling Events

The Bureau of Water Planning section of the lllinois EPA performed a water quality study of Pettibone
creek in June 1990 that showed elevated concentrations of zinc, copper, and lead, particularly in the
sediments downstream of the NCRS/R. Lavin (lllincis EPA, June 1980).
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The Hinois EPA performed a preliminary site assessment that included soil, surface water, and sediment

sampling of the NCRS/R. Lavin Site in 1991. Sediment and surface water samples were collected from

three locations in the east ditch at the NCRS/R. Lavin site. Sediment detections included VOCs, SVOCs,

inorganic chemicals, and PCB; however, the VOCs were suspected to be laboratory contaminants and '
the SVOCs were well below the quantitation limits and considered estimated. The VOCs and SVOCs

detected in the surface water were attributed to contamination. Inorganic chemicals, including aluminum,

arsenic, barium, éopper, lead, manganese, nickel, selenium, and_ zinc, were also detected (lllinois EPA,

December 1991).

In November 1991, lllinois EPA collected an additional 18 soil samples and analyzed them for the Target
Compounds' List (TCL) at the lllinois EPA laboratories. Sediment from the southeast surface
impoundment at the NCRS/R. Lavin facility was also sampled. The results revealed that cadmium,
calcium, chromium, copper, lead, magnesium, nickel, silver, and zinc were present at concentrations at
least three times above the background concentrations. Sediment from the southwest impoundment was
also sampled. The results revealed that 2-methylnaphthalene, beryllium, calcium, chromium, copper,
lead, nickel, silver, and zinc were present at concentrations at least three times above background

concentrations (lllinois EPA, February 1992)

A consultant for NCRS/R. Lavin sampled eight shallow and three deep monitoring wells in the winter of
1991-1992. No VOCs, SVOCs, pesticides, or PCBs were detected. Shallow aquifer contaminants that
exceeded the approbriate comparison values included antimony, arsenic, boron, cadmium, fluoride, lead,
manganese, nickel, and sodium. Deep aquifer contaminants included antimony, arsenic, boron, fluoride,

and sodium (lllinois Department of Public Health, June 1995).

In August 1992, Halliburton NUS, a contractor for the Navy, conducted a Site Inspection {Sl) at Pettibone
Creek, the Boat Basin, the Inner Harbor, the Outer Harbor, and Lake Michigan. They collected 11
sediment and 11 surface water samples from Pettibone Creek; eight sediment and two surface water
samples from the Boat Basin; eight sediment and two surface water samples from the Inner Harbor;
11 sediment and 2 surface water samples from the Outer Harbor; and six sediment and five surface water
samples from Lake Michigan. The samples were analyzed for one or more of tﬁe following parameter
groups: Target Analyte List (TAL) VOCs, SVOCs, pesticides, and PCBs; TAL metals and cyanide;
Toxicity Characteristic Leaching Procedure (TCLP) VOCs, SVOCs, herbicides, pesticides, and metals;
reactivity; supernatant parameters; elutriate parameters; and miscellaneous parameters (i.e. total organic
carbon and particle size). Pettibone Creek sediments contained elevated concentrations of SVOCs,

pesticides, and metals, and to a lesser extent VOCs and Aroclor 1254. The Boat Basin, Inner Harbor,
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and Outer Harbor sediments contained elevated concentrations of SVOCs, pesticides, Aroclor 1254,
metals, and cyanide. The Boat Basin, Inner Harbor, and Outer Harbor surface water samples were found
to be free of significant contamination. Contaminants present in the Boat Bésin, Inner Harbor, and Outer
Harbor sediments appear to have originated from unidentified sources located upstream from NTC Great |
Lakes in the city of North Chicago and from Qnidentified sources located on the NTC Great Lakes
property (Halliburton NUS, June 1993).

The lllinois EPA performed an integrated site assessment at the Vacant Lot site in September 1992. This
CERCLA investigation included groundwater, sediment, and soil sampling. Chlorinated solvents, trace
concentrations of PCBs, and inorganic chemicals, including cadmium, chromium, lead, manganese,
mercury, and zinc were detected in the monitoring wells. Elevated concentrations of inorganics,
chlorinated solvents, PAHSs, pesticides, and PCBs were detected in both the soil and sediment samples.
in the soil samples, the most prevalent contaminants were arsenic, beryllium, lead, zinc, trichloroethene
(TCE), benzo(a)pyrene, and PCBs. In the sediment samples, the most prevalent contaminants were
beryllium, lead, benzo(a)pyrene, and PCBs. Several offsite soil samples, coliected to the north and

northwest of the site, also exhibited elevated levels of inorganics, PAHSs, pesticides, and PCBs.

The lllinois EPA conducted an Expandéd Site Inspection of the NCRS/R. Lavin site in April 1994, They
collected nine surface soil samples from the residential area north-nonthwest of the NCRS/R. Lavin
facility, two background soil samples, seven sediment samples from Pettibone Creek, two background
sediment samples from tributaries to the creek, and one sediment sample from the Inner Harbor.
Contaminants detected in the soil samples included VOCs, SVOCs, pesticides, PCBs, and inorganic
compounds. Analyses of the sediment samples revealed the presence of VOCs, SVOCs, pesticides,
PCBs, metals, and other organic compounds (lllinois EPA, August 1994).

As part of a Comprehensive Environmental Response Expanded Site for illinois EPA, seven sediment
samples were collected along the length of the creek, from its origin at the storm water discharges to the
NTC Great Lakes Inner Harbor in Lake Michigan. Samples were gathered from several different depths,
(0 to 6 inches and 16 to 18 inches). Sediment contamination included VOCs, SVOCs, pesticides, PCBs,
and metals. Significant contaminants observed in the sediment sampies include arsenic, cadmium,
chromium copper, lead, manganese, mercury, nickel, zinc, and PCBs. The South Branch of Pettibone

Creek showed elevated concentrations of SVOCs (lllinois EPA, December 1995).
An Engineering Evaluation/Cost Analysis (EE/CA) was performed at the Vacant Lot Site, in 1997 to

evaluate alternatives for conducting a removal action under CERCLA. The EE/CA was performed by
Ecology and Environment, Inc. (E&E), for the USEPA. The EE/CA included collection of several
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sediment samples from the on-site portion of Pettibone Creek. The sediment samples had organic and
" inorganic contaminants. Contamination was present at depths of 0 to 5 feet below the creek bed. The
sediment sample from the EJ&E railroad ditch had only organic contamination. A human health risk
assessment identified several contaminants of potential concern (COPCs) in surface soils and sediments
at the site, including six PAH compounds (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and benzo(k)fluoranthene); seven metals (antimony,_

beryilium, cadmium, copper, iron, manganese, and zinc); and PCBs.

The following sediment contaminants were considered COPCs because they exceeded ecological
sediment screening benchmarks and three times the background level: antimony, copper, lead,
manganese, mercury, silver, acetone, 1,2-dichloroethene, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene,
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, 2-methyinaphthalene, naphthalene, phenanthrene,
'pyrene, alpha-chlordane, 4,4-DDD, 4,4-DDE, 4,4-DDT, endosulfan 1, endosulfan II, heptachior,
heptachlor epoxide, methoxychlor, Aroclor-1254, and Aroclor-1260. Although they had no screening
benchmark vaiues available, barium, benzo(b)fluoranthene, benzo(g,h,l)perylene, carbazole, endrin
aldehyde, and endrin ketone were also considered COPCs because their concentrations appeared

elevated.

The EE/CA also identified six other studies, mostly soil and groundwater investigations, that were
conducted on the Vacant Lot site. Two studies investigated sediment: a study conducted in August and
September of 1994 by the City of North Chicago and a site assessment conducted in September of 1994
by E&E. Low concentrations of pesticides and PCBs, TCLP lead, zinc, and chromium, and TCE were
detected in the samples coliected by the City of North Chicago. Elevated levels of inorganic chemicals,
including arsenic, beryliium, and lead, TCE, and PCBs were detected in the samples collected by E&E
(E&E, October 1997).

2.2.4 Recent Sampling Events

Additional sediment samples were collected from Pettibone Creek in 2000 and 2001 as part of a site
investigation completed by a contractor for Fansteel, Inc., at the request of the USEPA Region 5. During
the site investigation, sediment samples were collected from Pettibone Creek at 3 locations at two depths,
0 to 6 inches and 6 to 12 inches. These samples were collected south of 22™ Street. One additional
sediment sample was collected at the same depths (0 to 6 inches and 6 to 12 inches) from the EJ&E
drainage ditch. Analytical results from the creek sediment samples indicated tetrachloroethene, vinyl

chloride, benzo(a)anthracene, benzo(a)pyrene, dibenzo(a,h)anthracene, arsenic, selenium, and Synthetic
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Precipitate Leaching Procedure (SPLP) lead contamination in one or more of the samples at
concentrations above the lllinois EPA Tiered Approach to Corrective Action Objectives (TACO) soil
remediation objectives. Total iead was detected above the soil remediation objectives in each sediment
sample. In addition, Arochlor-1260 was detected in four of the creek sediment samples and the ditch

sediment samples, but not at concentrations above the soil remediation objectives.

Review of the organic data illustrates a pattern of SVOC contamination present in the sediment. Some of
the highest concentrations of SVOC contamination are present in sample SED 1003. This sample was
collected at the NCRS/R. Lavin/City of North Chicago discharge into Pettibone Creek.

Organic compounds remain elevated in samples SED 1001 and SED 1002, collected downstream from
Sample SED 1003, suggesting the contaminants are migrating downstream from the outfall. Samples
SED 1004, SED 1005, and SED 1006, collected upstream from sample SED 1003, contained lower
concentrations of these contaminants. Sample SED 1007, the background sample, contains
concentrations of SVOCs consistent with the samples collected upstream from the NCRS/R. Lavin
discharge. Sample SED 1008, collected from the railroad ditch, east of the storm water pipe, north of the

railroad tracks, also contained high concentrations of SVOCs.

Based on the investigation, as well as historical investigations conducted in the Pettibone Creek, the

study concluded that the creek beginning at 22™ Street and ending at Sheridan Road is contaminated.

The EJ&E railroad ditch has shown contamination indicating some past or current unknown discharges.
Pettibone Creek remediation requires tackling this contamination issue. The NCRS/R. Lavin/City of North
Chicago storm water discharge location in the Pettibone Creek had elevated concentrations of fluorene,
anthracene, pyrene, phenanthrene, chrysene, benzo(a)anthracene, and fluoranthene. There are two
active discharges into the Pettibone Creek. EMCO Chemical Distributors, Inc. (EMCO) discharges north
of 22™ Street and NCRS/R. Lavin/City of North Chicago discharges south of 22™ Street. Any remediation
of the creek requires taking into account the future impacts of these discharges to Pettibone Creek.
USEPA conducted a removal action at the Vacant Lot site in 1998 and excavated contaminated
sediments from this section of Pettibone Creek. Based on the investigation conducted by the Fansteel
contractor, Pettibone Creek sediment (between 22" Street and Sheridan Road) is contaminated and
poses a threat to the benthic organisms in the creek as well as to the benthic organisms in Lake Michigan

due to potential sediment migration (TN&A, June 2001).

A lead- and PCB-contaminated soil removal action was conducted in 1998 at the Vacant Lot site. The

removal action excavated soil from across the site that exceeded the criteria of 1,400 mg/kg total lead
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and 25 mg/kg PCBs. Approximately 45,000 tons of lead-contaminated soil (38,000 tons was considered
hazardous waste and required stabilization/treatment prior to disposal as non-hazardous waste) and
2,000 tons of PCB-contaminated soil was excavated and disposed at permitted Subtitle D disposal
facilities. The removal action also included the excavation and disposal of 4,600 tons of lead-
contaminated sediments and soil from Pettibone Creek (OHM Remediation Services Corp., October
1999).

2.3 POTENTIAL NAVY SOURCES

The IAS (Rogers, Golden, & Halpern and BCM Eastern Inc., March 1986) identified 14 potential areas
where hazardous materials may have been released to the environment at NTC Great Lakes. The sites
that have sources of contamination that may be discharged into Site 17 through storm water tunoff
include two transformer storage areas (PCBs), silk screen shop (VOCs, metals), and the service station
(VOCs, SVOCs, and metals). The IAS also included the investigation of demolition debris disposal area

along Pettibone Creek and coal storage facilities.

Surface runoff or fallout from engine exhaust from nearby roadways at NTC Great Lakes and the
roadways in North Chicago are possible contributors of the PAHs to the contaminated sediments of
Pettibone Creek and the Boat Basin by way of the many storm water sewer system outfalls that discharge

" into the creek and basin. The PAHSs are not from operational storage or use at NTC Great Lakes.

There is no evidence or records that pesticides were ever mixed or stored in the general area of
Pettibone Creek and the Boat Basin. Historically, typical applications of pesticides were applied at NTC
Great Lakes, when it was legal to do so, by operation and maintenance personne! or contractors who
were licensed to apply these products. There is no evidence of a release of such products in excess of
the reportable quantities under 40 CFR Part 373, and there are no analytical data available that indicate

pesticide applications are a source of the contamination at Pettibone Creek and the Boat Basin.

NTC Great Lakes stored transformers at locations within the base until 1985. These locations stored out-
of-service transformers, including some filled with PCB-containing oil. No PCB-containing transformers or
capacitors greater than 3 pounds are known to remain at NTC Great Lakes nor are there any
requirements to remove any smaller ballasts associated with lighting fixtures. Investigations of PCB
contamination at these transformer locations was conducted in the past and indicated that some soil
contamination exceeded the federal and State cleanup guidelines. Cleanup documentation of the PCB-
_ contaminated soil is not available. The PCB-contaminated soil was reported to be limited and restricted

to the transformer storage locations. There are no analytical data available that indicated the transformer
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storage locations are a source of the contamination at Pettibone Creek and the Boat Basin. The

transformer storage locations are no longer used at NTC Great Lakes.

Several areas around NTC Great L.akes were used as temporary drum storage areas. NTC Great Lakes
also used underground storage tanks for storage of VOCs. Tetrachloroethene was detected in
groundwater samples collected from monitoring wells near Building 105, the Old Dry Cleaner Facility, at
concentrations exceeding lllinois EPA screening levels. Groundwater monitoring conducted prior to the
RCRA closure of this facility and documented in RCRA closure plan has not indicated contaminant
migration beyond the facility boundary. An underground storage tank also leaked at the service station
releasing gasoline to the environment. Contaminated groundwater was pumped out and removed by an

outside contractor, and contaminated soil was excavated and disposed at a permitted disposal facility.

Along Pettibone Creek, inert demolition debris (bricks, concrete, rocks, etc.) has been placed td protect
the stream bahks from erosion. It was reported in the IAS that coal ash had been disposed of where fill
was required for grading purposes along the banks of Pettibone Creek. Coal was used as a source of
fuel for heating and power at NTC Great Lakes until the mid-1970s. The coal was stored at many
locations over the facility during its period of use. None of the coal storage sites would be considered

potential sources of contamination since the coal has been removed.
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FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 10F 3
Hlinois EPA TACO|lllinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region 9 Soil Sediment
Frequency { Minimum | Maximum |Average of| Location of Values for Soils | Values for Soils Soil- Screening | Screening
of Detection | Detection |Detections Maximum Ingestion Inhalation Residential | Values Values
Parameter Detection | (mg/kg) (mg/kg) | (mg/kg) Detection {mg/kg) {mg/kg) (mg/kg) (mg/kag) | (mg/kg)
INORGANICS ‘ :
ALUMINUM 12/12 4000 16200 9004 X117-91 76000 0
ANTIMONY 3/12 10.4 60.4 12.7 X118-91
ARSENIC 12/12 5.8 28.2 12.5 X117-91 D.4 750 0 0 8
BARIUM 12/12 40- 387 131 X117-91 5500 6390000 5400 60 4
BERYLLIUM 12/12 0.5 53.8 10.2 X117-91 0 1300 150
CADMIUM 10/12 1.5 51.6 9.4 X117-91 78 1800 0.8 )
CHROMIUM 12/12 17 380 71.1 X117-91 390 0 0 0.4 6
COBALT 12/12 4 39 12.5 X117-N1 4700 4700 9
COPPER 12/12 69.8 61700 9084 X117-91 900 900 6
CYANIDE 3/12 1.5 11.4 3.1 X112-91 1600 0.9
IRON 12/12 9044 60600 26379 X117-91 . 000 00 8000
LEAD 12/12 46.9 13200 2723 X117-91 400 400 0 8
MAGNESIUM 12/12 5900 47200 30575 X111-91
MANGANESE 12/12 291 2760 915 X117-91 3700 69000 00 00 00
MERCURY 11/12 0.14 35.9 3.9 X118-91 0 0 0.0
NICKEL 11/12 19.4 1070 181 X117-91 1600 13000 1600 0 6
POTASSIUM 11/12 549 4700 1443 X209-94 00
SELENIUM 6/12 0.56 8.4 2.2 X117-91 390 390 0
SILVER 6/12 1.9 37.4 14.6 X117-91 390 390
THALLIUM 3/12 0.24 0.49 2.2 X209-94 6.3 5.2 1
VANADIUM 12/12 7.6 29.7 16.5 X209-94 550 550
ZINC . 12/12 614 100500 | 18055 x117-97__ IIEIEEIE 000 0 80
SEMIVOLATILE ORGANIC COMPOUNDS
1,2-DICHLOROBENZENE 1/14 0.41 0.41 0.41 X118-91 370 0.0 0.34
2-METHYLNAPHTHALENE 4/14 0.093 0.32 0.22 X115-91 3100
4-METHYLPHENOL 1/14 0.82 0.82 0.82 X207-94
ACENAPHTHENE 4/14 0.076 1.5 0.80 X112-91 4700
ANTHRACENE 6/14 0.13 2 0.81 X112-91 23000
BENZO(A)JANTHRACENE 5/14 0.35 2.7 1.2 X207-94 0.9
BENZO(A)PYRENE 8/14 0.27 4.4 1.8 X112-91 0.09
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TABLE 2-1

OFFSITE SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 2 OF 3
lllinois EPA TACO}illinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region 9 Sail Sediment
Frequency | Minimum | Maximum [Average of| Location of Values for Soils | Values for Soils Soil Screening | Screening
of Detection | Detection [Detections Maximum Ingestion Inhalation Residential| Values Values
Parameter Detection | (mg/kg) | (mg/kg) | (ma/kg) Detection mg/k (mg/kg) mg/k mg/k: mg/k
BENZO(B)FLUORANTHENE 714 0.29 4.8 2.1 X112-91 0.9 0.6 0.886
BENZO(G,H,hPERYLENE 4/14 0.46 34 2.0 X112-91 3100 56 0 0
BENZO(K)FLUORANTHENE 7/14 0.34 3.5 1.5 X112-91 9 6.2 0 8.86
BIS(2-ETHYLHEXYL)PHTHALATE 6/14 0.44 22 4.7 X207-94 46 31000 35 0.0
BUTYL BENZYL PHTHALATE 114 0.21 0.21 0.21 X112-91 16000 930 12000 0.0 11
CARBAZOLE 2/9 0.11 0.83 0.47 GL63-SD-PC-10 32 24
CHRYSENE 9/14 0.38 4.7 1.9 X112-91 88 62 0 0.4
DI-N-BUTYL PHTHALATE 1/14 1.1 1.1 1.1 X207-94 7800 2300 6100 200 11
DI-N-OCTYL PHTHALATE 1/14 0.32 0.32 0.32 X111-91 1600 10000 1200 0.0
DIBENZO(A ,H)ANTHRACENE 1/14 0.37 0.37 0.37 GL63-SD-PC-10 0.09 0.06 0.06
DIBENZOFURAN 314 0.47 0.96 0.70 X112-91 290 2
FLUORANTHENE 10/14 0.25 11 3.8 X112-91 3100 2300 0 9
FLUORENE 4/14 0.088 1.4 0.77 X112-91 3100 2600 30 0.0
INDENO(1,2,3-CD)PYRENE 6/14 0.15 3.6 1.2 X112-91 0.9 0.6 0
ISOPHORONE 1/14 0.086 0.086 0.086 GL63-SD-PC-11 15600 4600 510
NAPHTHALENE 3/14 0.27 0.63 0.48 X112-91 3100 56 0 0.34
PHENANTHRENE 11/14 0.13 10 3.1 X112-91 3100 56 0 0.8
PHENOL 2/14 0.084 0.12 0.10 GL63-SD-PC-11 - 47000 37000 0.0
PYRENE 10/14 0.25 6.8 27 X115-91 2300 0
VOLATILE ORGANIC COMPOUNDS
1,1,1-TRICHLOROETHANE 2/14 0.008 0.019 0.014 X111-91 1200 630 0.07 0.17
1,1,2,2-TETRACHLOROETHANE 1/14 0.004 0.004 0.004 X207-94 0.38 : 0.94
1,1-DICHLOROETHANE 214 0.005 0.012 0.0085 X210-94 7800 1300 590 0.02
1,1-DICHLOROETHENE 1/14 0.008 0.008 0.008 X210-94 0.054 0.1
2-BUTANONE 214 0.016 0.031 0.013 X207-94 7300
4-METHYL-2-PENTANONE 1/14 0.003 0.003 0.003 X207-94 790
ACETONE 414 0.005 0.046 0.016 X207-94 7800 100000 1600
BENZENE 114 0.004 0.004 0.004 GL63-SD-PC-10 22 0.8 0.65 0.01 0.006
CARBON DISULFIDE 2/14 0.004 0.005 0.005 GL63-SD-PC-10 7800 720 360
ETHYLBENZENE 1/14 0.006 0.006 0.006 X207-94 7800 400 230 0.03 0.028
METHYLENE CHLORIDE 414 0.011 0016 | 0014 i} 13:31 85 13 8.9
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TABLE 2-1

OFFSITE SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE3OF 3
lllinois EPA TACO|lllinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region 9 Soil Sediment
Frequency | Minimum | Maximum |Average of| Location of Values for Soils | Values for Soils Soil Screening | Screening
of Detection | Detection |Detections Maximum Ingestion Inhalation Residential| Values Values
Parameter Detection | (mg/kg) | (mg/kg) | (mg/kg) Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kq)
STYRENE 1/14 0.003 0.003 0.003 X207-94 1700 0.3 -
TETRACHLOROETHENE 414 0.002 0.059 0.023 X118-91 12 - 11 5.7 0.00 0.53
TOLUENE 2/14 0.008 0.012 0.01 X207-94 16000 650 520 0.0 0.11
TOTAL 1,2-DICHLOROETHENE 8/14 0.004 0.7 0.12 X210-94 16000 650 520 0.0 0
TOTAL XYLENES 2114 0.007 0.033 0.02 X207-94 16000 650 520 0.0 0.11
TRICHLOROETHENE 9/14 0.004 0.015 0.0091 | GL63-SD-PC-11 58 5 2.8 0.1 - 1.6
VINYL CHLORIDE 4/14 0.03 0.67 0.21 X210-94 0 0.0 0 0.0
PESTICIDES / PCBS
4,4'-DDD 3/14 0.0057 0.053 0.022 X207-94 3 2.4 0.00 0.008
4,4'-DDE 2/14 0.016 0.022 0.019 |GL63-SD-PC-11-0) 2 1.7 0.00 0.00
4,4-DDT 414 0.00053 0.069 0.020 X207-94 2 1.7 0.00 0.00
ALPHA-CHLORDANE 3/14 0.0024 0.012 0.031 X207-94 0.05 20 1.6 0.0000 0.00
AROCLOR-1016 2/14 0.012 0.083 0.065 X117-91 1 3.9 0.0029 0.00
AROCLOR-1254 9/14 0.069 12 2.0 X118-91 0 0.0029 0.06
AROCLOR-1260 314 0.01 0.46 0.17 X207-94 1 0 0.0029 0.00
DIELDRIN 2/14 0.00059 0.0058 0.0088 X207-94 0.04 1 0.03 0.000 0.052
ENDOSULFAN It 1/14 0.017 0.017 0.019 X207-94 470 370 0.0000 0.014
ENDOSULFAN SULFATE 1/14 0.009 0.009 0.015 GL63-SD-PC-11-00 470 370 0.0000 0.0054
ENDRIN 5/14 0.00044 0.26 0.064 X118-91 23 18 0.00004 0.0
ENDRIN ALDEHYDE 2/9 0.00022 0.0061 0.0032 X210-94 23 18 0.02
GAMMA-CHLORDANE 2/14 0.0017 0.0085 0.037 X207-94 0.05 20 1.6 0.0000 0.00
HEPTACHLOR EPOXIDE 1/14 0.0062 0.0062 0.0081 L63-SD-PC-11-0 0.07 5 0.053 0.000000 0.00
Note: Shaded values are screening values that are less than the maximum concentration.
lllinois EPA = lllinois Environmental Protection Agency
TACO = Tiered Approach to Corrective Action Objectives
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TABLE 2-2
QFFSITE SURFACE WATER
FREQUENCY OF DETECTION
SITE 17
NTC GREAT LAKES, ILLINOIS
Groundwater Region IX illinois Hlinois Ecological
Remediation FED FED Human Health Human Health | Surface Water
Minimum | Maximum | Average of Obijective Tapwater MCL AWQC | Water Quality Water Quality Screening
Frequency | Detection| Detection |Detections Location of Class | Standards  |Subtitle D Criteria Values
Par of Detection] (ug/L) (ugit) (ug/L) | Maximum D tion (ug/L) {ug/L} {ug/L} {ug/l) {ug/L) {ug/L) {ug/L) {ug/L)
INORGANICS
ALUMINUM 713 68 539 235 GL63-SW-PC-H1 36000 | 8
ARSENIC 6/6 1 3.1 1.9 GL63-SW-PC-11 50 50 0.018 50 148
BARIUM 13/13 37 117 69.1 C-3 2000 2600 2000 1000 1000 5000
BORON 717 444 699 611 C-2-F 3300
CALCIUM 12/13 69 126000 52775 GL63-SW-PC-11-F
CALCIUM 12/13 69 126000 52775 GLB3-SW-PC-11-F-D
CHROMIUM 3/13 3] 7 6.3 C-3 100 110 100 11
COPPER 9/13 5 100 28.2 GL63-SW-PC-11 650 1400 1300 1000 96
CYANIDE 1/7 12 12 12 GL63-SW-PC-10 200 6 200
IRON 713 72 10010 2786 C-3 000 11000 00 00 000
LEAD 2/13 36.8 37 36.9 GL63-SW-PC-11-D 50 08
MAGNESIUM 13/13 32 45400 17737 GL63-SW-PC-11-F
MAGNESIUM 13/13 32 45400 17737 GL63-SW-PC-11-F-D
MANGANESE 13/13 82 2031 409 C-3 0 880 0 1000
NICKEL 413 11 33 19.8 C-3 100 730 610 52.01
POTASSIUM 13/13 2.4 8530 3778 GL63-SW-PC-11-F-D
SODIUM 13/13 33 58700 24459 GL63-SW-PC-10
STRONTIUM 7/7 223 564 333 Cc-3 22000
ZINC 9/13 101 502 206 GL63-SW-PC-11 5000 11000 5000 8
MISCELLANEOUS
AMMONIA 44 ] o006 | 15 0565 | C-3 I | 210 | [ | [
SEMIVOLATILE ORGANIC COMPOUNDS
BIS(2-ETHYLHEXYL)PHTHALATE | 23 [ 2 1 3 25 | GL63-SW-PC-11 | 6 I 48 I 6 i | 3
ISOPHORONE 2/3 | 31 | 41 36 | GL63-SW:PC-11 | 1400 | 71 [ | 1
VOLATILE ORGANIC COMPOUNDS
1,1-DICHLOROETHANE 2/3 8 10 9 GL63-SW-PC-11-D 700 47
METHYLENE CHLORIDE 2/3 - 56 60 58 GL63-SW-PC-11-D 2600 340 1380
TOTAL 1,2-DICHLORQETHENE 313 8 80 52.3 GL63-SW-PC-11-D 51000 5600 110
TRICHLOROETHENE 3/3 8 72 48.7 GL63-SW-PC-11 370 9 940
VINYL CHLORIDE 2/3 6 9 7.5 GL63-SW-PC-11-D 2 2
Note: Shaded values are screening values that are less than the maximum concentration.
MCL = Maximum Concentration Limit .
AWQC = Ambient Water Quality Criteria
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TABLE 2-3

PETTIBONE CREEK SEDIMENT

FREQUENCY OF DETECTION
SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
llinois EPA TACO| llinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region IX Soil Sediment
Frequency | Minimum | Maximum | Average of Location of Values for Soils | Values for Soils Soil Screening | Screening
of Detection | Detection | Detections Maximum Ingestion Inhalation Residential| Values Values
Parameter Detection | (mg/kg) | (mg/kg) (mg/kg) Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
INORGANICS
ALUMINUM 6/7 2810 5300 4220 X113-91 76000
ARSENIC 9/10 5.3 27.1 11.2 GL63-SD-PC-07
BARIUM 7/8 23.3 95 53.4 X113-91 690000
BERYLLIUM 6/7 0.46 1.5 0.8 GL63-SD-PC-09 1300 150
CADMIUM 6/10 0.89 3 2.0 SITE 4 1800
CALCIUM 6/7 47800 70800 58433 GL63-SD-PC-07
CHROMIUM 9/10 5.9 47 24.6 SITE 4 390 270
COBALT 4/7 5 7.3 6.3 X113-91 4700
COPPER 9/10 38.2 1030 291 GL63-SD-PC-09 2900
CYANIDE 27 2.4 3.6 2.1 GL63-SD-PC-09 1600
IRON 7/8 11600 25000 16914 C-4-SED
LEAD 9/10 40.2 392 196 GL63-SD-PC-09 400
MAGNESIUM 6/7 23700 40200 30633 X113-91
MANGANESE 7/8 345 590 437 C-4-SED 3700 69000
MERCURY 7/10 0.04 1.2 0.35 GL63-SD-PC-09 23 10
NICKEL 7/8 9.2 45.1 24.7 GL63-SD-PC-09 1600 13000
POTASSIUM 7/8 684 2600 1148 C-4-SED
SILVER 3/8 1.8 3.8 2.8 GL63-SD-PC-09 390
SODIUM 5/7 238 354 284 GL63-SD-PC-07
VANADIUM 6/7 7.6 15.6 12.9 X113-91 550
ZINC 9/10 159 2730 890 GL63-SD-PC-09 23000
SEMIVOLATILE ORGANIC COMPOUNDS
2-METHYLNAPHTHALENE 1/7 0.085 0.085 0.085 GL63-SD-PC-09 3100 0.368
ACENAPHTHENE 217 0.16 0.5 0.33 GL63-SD-PC-09 4700 3700 20 0.585
ANTHRACENE 4/7 0.075 0.91 0.54 GL63-SD-PC-09 23000 22000 0 0.08
BENZO(A)ANTHRACENE 5/7 0.26 2.8 1.7 X206-94 0.9 0.6 0 0.28
BENZO(A)PYRENE 5/7 0.19 2.2 0.96 X206-94 0.09 0.06 0 0.0
BENZO(B)FLUORANTHENE 4/7 0.21 4.3 1.9 X206-94 0.9 0.6 0.886
BENZO(G,H,)PERYLENE 1/7 0.58 0.58 0.58 GL63-SD-PC-09 3100 56 0 0 o
BENZO(K)FLUORANTHENE 5/7 0.17 2.3 1.0 X201-94 9 6.2 0 8.86 %
BIS(2-ETHYLHEXYL)PHTHALATE 6/9 0.01 300 52.4 X201-94 46 31000 0.0 (n
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TABLE 2-3

PETTIBONE CREEK SEDIMENT

FREQUENCY OF DETECTION
SITE 17
NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
lliinois EPA TACO| lllinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region IX Soil Sediment
Frequency | Minimum | Maximum | Average of Location of Values for Soils | Values for Soils Soil Screening | Screening
of Detection | Detection | Detections Maximum Ingestion Inhalation Residential| Values Values
Parameter Detection | (mg/kg) | (mg/kg) (mg/kg) Detection (mg/kq) (mg/kg) (mg/k mg/k (mg/kq)
BUTYL BENZYL PHTHALATE 217 0.085 0.42 0.25 X201-94 16000 930 12000 0.0 11
CHRYSENE 6/7 0.19 3.5 1.6 X206-94 88 62 0 0.4
DI-N-BUTYL PHTHALATE 1/7 0.74 0.74 0.74 X201-94 7800 2300 6100 200 11
DI-N-OCTYL PHTHALATE 177 23 23 23 X201-94 1600 10000 1200 0.0
DIBENZOFURAN 37 0.12 0.51 0.31 X201-94 290 2
FLUORANTHENE 6/7 0.37 7.2 3.1 X206-94 3100 2300 0 9
FLUORENE 37 0.22 0.68 0.47 X201-94 3100 2600 30 0.0
INDENO(1,2,3-CD)PYRENE 217 0.22 0.52 0.37 GL63-SD-PC-09 0.9 0.62 0 2.5
NAPHTHALENE 1/7 0.17 0.17 0.17 GL63-SD-PC-09 3100 56 0 0.34
X206-94
PHENANTHRENE 5/7 0.31 4.8 3.2 GL63-SD-PC-09 3100 56 0 0.8
PYRENE 6/7 0.41 6.1 2.8 X206-94 2300 0
VOLATILE ORGANIC COMPOUNDS
ACETONE 1/7 0.8 0.8 0.40 GL63-SD-PC-08 7800 100000 1600
METHYLENE CHLORIDE 1/7 0.016 0.016 0.016 X113-91 85 13 8.9
PESTICIDES / PCBS
4,4-DDD 6/10 0.026 0.46 0.20 X206-94 3 2.4 0.00 0.008
4,4-DDE 6/10 0.048 0.41 0.22 SITE 3 2 1.7 0.00 0.00
4,4-DDT 6/10 0.034 1 0.24 SITE3 2 1.7 0.00 0.00
ALPHA-BHC 1/8 0.006 0.006 0.006 X206-94 0.1 0.8 0.09 0.00 0.006
ALPHA-CHLORDANE 3/8 0.0011 0.016 0.0083 X206-94 0.05 20 1.6 0.0000 0.00
AROCLOR-1016 1/7 0.68 0.68 0.68 X206-94 1 3.9 0.0029 0.00
AROCLOR-1254 3/9 0.27 1.9 0.89 X206-94 0 0.0029 0.06
AROCLOR-1260 217 0.31 2.3 1.3 X206-94 0 0.0029 0.00
DIELDRIN 2/8 0.0048 0.052 0.028 X206-94 0.04 1 0.0 0.000 0.052
ENDOSULFAN | 177 0.011 0.011 0.011 X206-94 470 370 0.0000 0.0029
ENDOSULFAN Il 1/7 0.012 0.012 0.012 X201-94 470 370 0.0000 0.014
ENDRIN 2/8 0.033 0.19 0.11 X206-94 23 18 0.00004 0.0
GAMMA-BHC (LINDANE) 1/8 0.049 0.049 0.049 SITE 4 0.5 0.44 0.0000 0.00
HEPTACHLOR 3/10 0.0013 0.082 0.052 SITE 3 0.1 0.1 0.11 0.000 0.00

Note: Shaded values are screening values that are less than the maximum concentration.
Ilinois EPA = lllinois Environmental Protection Agency
TACO = Tiered Approach to Corrective Action Objectives
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TABLE 2-4

PETTIBONE CREEK SURFACE WATER

FREQUENCY OF DETECTION
SITE 17
NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

Groundwater | Region IX ' lllinois ilinois Ecological
Remediation FED FED Human Health Human Health | Surface Water
Frequency Minimum Maximum | Average of Location of Objective Tapwater | MCL | AWQC | Water Quality Water Quality Screening
of Detection Detection | Detections Maximum Class | Standards |Subtitie D Criteria Values
Parameter Detection {ug/L) (ug/L) (ug/L) Detection (ug/L) (ug/L) | (ug/l)| (ug/L) (ug/L) (ug/L) {ug/L) (ug/L)
INORGANICS .
ALUMINUM 6/10 61 565 191 GL63-SW-PC-08 36000
BARIUM 10/10 38 74 52.9 D-2 2000 2600 2000 1000 1000 5000
BORON 4/4 840 967 897 D-2 3300
CADMIUM 110 6 6 6 GL63-SW-PC-09 18
CALCIUM 1010 94 81000 45655 GL63-SW-PC-07
CHROMIUM 4/8 7 1 9 C-4-F 100 110 100 11
COPPER 6/10 7 16 10 GL63-SW-PC-09 650 1400 1300 1000 ) 8.96
IRON 5110 176 699 350 GL63-SW-PC-08 5000 11000 300 00 1000
MAGNESIUM 1010 38 31500 17569 GL63-SW-PC-07
MANGANESE 10110 28 106 59.9 D-2 150 880 50 1000
MERCURY 1/8 0.16 0.16 0.16 C-4 2 2 0.05 150
NICKEL 3/10 7 9 8 D-2 100 730 610 52.01
POTASSIUM 10/10 3.6 5230 2942 GL63-SW-PC-08
SODIUM 10/10 108 73000 39311 GL63-SW-PC-07
STRONTIUM 4/4 372 385 378 D-2
ZINC 5/5 19 84 49.2 GL63-SW-PC-09 5000 11000 5000 118
ARSENIC 5/5 1 2.5 1.6 GL63-SW-PC-08 50 0.04 50 0.018 190 50 148
MISCELLANEQUS
AMMONIA 2/2 0.11 0.17 0.14 C-4 210
CHEMICAL OXYGEN DEMAND 2/2 18 37 275 C-4
HARDNESS 2/2 397 572 484.5 D-2
NITRITE/NITRATE 2/2 1.3 2 1.7 D-2 10000 1000 10000
PHENOLS 2/2 4 13 8.5 D-2
PHOSPHORUS (ELEMENTAL) 4/4 0.02 0.14 0.085 C-4 0.73 7
PHOSPHORUS (ELEMENTAL) 4/4 0.02 0.14 0.085 C-4-F 0.73 7
TOTAL SUSPENDED SOLIDS 2/2 4 8 6 D-2
Note: Shaded values are screening values that are less than the maximum concentration.
MCL = Maximum Concentration Limit
AWQC = Ambient Water Quality Criteria
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TABLE 2-5

SOUTH BRANCH PETTIBONE CREEK SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
lilinois EPA TACO| Illinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region IX Soil Sediment
Frequency | Minimum | Maximum | Average of| Location of | Values for Soils | Values for Soils Soit Screening | Screening
of Detection | Detection | Detections Maximum Ingestion Inhalation Residential| Values Values
Parameter Detection | (mg/kg) (ma/kg) (mg/kg) Detection (mg/kg) (mg/kg) (ma/kg) (mg/kg) (mg/kg)
INORGANICS
ALUMINUM 6/6 3600 10800 5910 GL63-SD-PC-05 76000 0
ARSENIC 6/6 4.8 23.9 11.3 GL63-SD-PC-06 750 0.39 0 8
BARIUM 5/6 26.6 55.2 39.2 X202-94 690000 5400 160 145
BERYLLIUM 4/6 0.3 26.8 7.1 GL63-SD-PC-04 1300 150
CADMIUM 2/6 1.2 1.4 1.0 GL63-SD-PC-05 78 1800 37 0.8 0
CALCIUM 6/6 31400 80700 56550 | GL63-SD-PC-06 '
CHROMIUM 6/6 9.6 21 14.6 GL63-SD-PC-05 390 270 30 0.4 6
COBALT 6/6 4.8 10.5 7.8 GL63-SD-PC-05 4700 4700 >
COPPER 6/6 14.2 23.2 19.3 GL63-SD-PC-05 2900 2900 36 38
IRON 6/6 10800 19700 15450 GL63-SD-PC-05 : 23000 00 8000
LEAD 6/6 19.8 48 32.2 X202-94 400 400 50 8
MAGNESIUM 6/6 16300 41100 29516.7 | GL63-SD-PC-06 .
MANGANESE 6/6 367 573 457.3 GL63-SD-PC-06 3700 69000 1800 00 1300
MERCURY 3/6 0.09 0.28 0.1 X114-91 23 10 0.3 0.0
NICKEL 5/6 10.4 25.3 18.5 GL63-SD-PC-05 1600 13000 1600 30 26
POTASSIUM 6/6 630 3290 1587 GL63-SD-PC-05 : 00
SILVER 1/6 1.6 1.6 1.6 |GL63-SD-PC-03 390 330 2 5
SODIUM 5/6 141 262 201.2 | GL63-SD-PC-05
THALLIUM 1/6 0.53 0.53 0.37 GL63-SD-PC-05 6.3 5.2 1
VANADIUM 6/6 10.7 241 17.1 GL63-SD-PC-05 550 550
ZINC 6/6 55.6 83.3 71.2 X202-94 23000 23000 0 80
SEMIVOLATILE ORGANIC COMPOUNDS
2-METHYLNAPHTHALENE 1/6 0.16 0.16 0.16 X202-94 3100 0.368
ACENAPHTHYLENE 1/6 0.12 0.12 0.12 X202-94 4700 3700 0.186
ANTHRACENE 1/6 0.22 0.22 0.22 X202-94 23000 22000 0 0.08
BENZO(A)ANTHRACENE 3/6 0.1 0.88 0.39 X202-94 0.9 0.6 0 0.28
BENZO(A)PYRENE 1/6 0.14 0.14 0.14__|GLe3-sp-,c-o4 NN 0.06 0 0.0
BENZO(B)FLLUORANTHENE 2/6 0.11 0.73 0.42 X202-94 0.9 0.6 0.886
v GL63-SD-PC-03 o
BENZO(K)FLUORANTHENE 2/6 0.18 0.18 0.18 GL63-SD-PC-04 9 6.2 0 8.86 %
BIS(2-ETHYLHEXYL)PHTHALATE 3/6 0.094 0.56 0.25 X202-94 46 31000 35 0.0 cn
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TABLE 2-5

SOUTH BRANCH PETTIBONE CREEK SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
lllinois EPA TACO| lilinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
: Route-Specific Route-Specific Region IX ‘Soil Sediment
Frequency | Minimum | Maximum | Average of| Location of Values for Soils | Values for Soils Soil Screening | Screening
of Detection | Detection | Detections] Maximum Ingestion Inhalation Residential [ Values Values
Parameter Detection | (mg/kg) (mo/kg) (mg/kg) Detection (mg/kg) (mg/kg) (mg/kg) |
CHRYSENE 3/6 0.13 0.87 0.41 X202-94 88 62
DI-N-BUTYL PHTHALATE 1/6 0.96 0.96 0.96 X202-94 7800 2300 6100
DIBENZOFURAN 1/6 0.13 0.13 0.13 X202-94 290 2
FLUORANTHENE 4/6 0.18 1.6 0.64 X202-94 3100 2300 0 2.79
FLUORENE 1/6 0.22 0.22 0.22 X202-94 3100 2600 307 0.0
NAPHTHALENE 1/6 0.17 0.17 0.17 X202-94 3100 56 0 0.34
PHENANTHRENE 4/6 0.085 1.1 0.43 X202-94 3100 56 0 0.8
PYRENE 4/6 0.16 1.4 0.56 X202-94 2300 0
VOLATILE ORGANIC COMPOUNDS '
2-BUTANONE 1/6 0.005 0.005 0.0055 X202-94 7300
ACETONE 2/6 0.006 0.012 0.009 X202-94 7800 100000 1600
BROMOMETHANE 1/6 0.011 0.011 0.011 GL63-SD-PC-03 110 10 3.9
METHYLENE CHLORIDE 1/6 0.01 0.01 0.01 X114-91 85 13 8.9
TOLUENE 1/6 0.049 0.049 0.048 GL63-SD-PC-05 16000 650 520 0.0 0.11
PESTICIDES / PCBS
4,4-DDD 3/6 0.015 0.059 0.031 X202-94 3 2.4 0.0033 0.008
4,4'-DDE 3/6 0.0088 0.041 0.020 X202-94 2 1.7 0.0033 0.005
4,4-DDT 3/6 0.0079 0.071 0.030 X202-94 2 1.7 0.0033 0.007
ALPHA-BHC 1/6 0.0012 0.0012 0.0012 X202-94 0.1 0.8 0.09
ALPHA-CHLORDANE 1/6 0.029 0.029 0.029 X202-94 0.05 20 1.6 0.00003 0.007
AROCLOR-1260 1/6 0.16 0.16 0.16 X202-94 1 0.22 0.0029 0.005
DIELDRIN 1/6 0.0098 0.0098 0.0098 X202-94 0.04 1 0.03 0.0005
ENDRIN 1/6 0.0097 0.0097 0.0097 X202-94 23 18 0.00004
GAMMA-CHLORDANE 1/6 0.016 0.016 0.016 X202-94 0.05 20 1.6 0.00003 0.007
HEPTACHLOR EPOXIDE 1/6 0.004 0.004 0.004 X202-94 0.07 5 0.053 0.0000002
Note: Shaded values are screening values that are less than the maximum concentration. g
Ilinois EPA = lllinois Environmental Protection Agency @
TACO = Tiered Approach to Corrective Action Objectives - @
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TABLE 2-6

SOUTH BRANCH PETTIBONE CREEK SURFACE WATER

FREQUENCY OF DETECTION
SITE 17
NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

Note: Shaded values are screening values that are less than the maximum concentration.

MCL = Maximum Concentration Limit
AWQC = Ambient Water Quality Criteria

€00z Jequwaideg :aleq
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Groundwater Region IX litinois inois Ecological
Remediation FED FED Human Health Human Health [ Surface Water
Frequency | Minimum | Maximum | Average of Location of Objective Tapwater MCL AWQC | Water Quality Water Quality Screening
of Detection| Detection | Detections Maximum Class | Standards [Subtitie D Criteria Values
Parameter Detection (ug/L) (ug/L) (ug/L) Detection {ug/L) {ug/l) (ug/L) (ug/l) (ug/L) {ug/L) _{ug/L) (ug/L)
lINORGANICS
ALUMINUM 6/10 115 2050 769 ]GL63-SW-PC-04 I 36000 B s7 |
ARSENIC 7/8 1.3 3.3 2.2 GL63-SW-PC-05 50 0.04 0.0 0.0 50 148
BORON 172 53 53 53 D-1-F 3300
BARIUM 10/10 28 70 49.4 GL63-SW-PC-05-F 2000 2600 1000 1000 1000 5000
BARIUM 10/10 28 70 49.4 GLB3-SW-PC-05-F 2600 1000 1000 1000 5000
CALCIUM 10/10 94 86300 46929 GL63-SW-PC-05-F
CHROMIUM 2/9 10 15 12.5 D-1 100 110
COPPER 5/10 3 17 9 GL63-SW-PC-04 650 1400 1000 1000 96
IRON 5/10 238 2880 1490.6 GL63-SW-PC-04 5000 11000 00 00 00 000
LEAD 8 6.9 15.4 7.2 GL63-SW-PC-03 50 08
MAGNESIUM 10/10 44 38700 19139 GL63-SW-PC-05-F
MANGANESE 10/10 18 230 80.6 GL63-SW-PC-05 0 880 0 0 1000
POTASSIUM 10/10 2.6 4530 3277 GL63-SW-PC-04
SODIUM 10/10 104 91800 42421 GL63-SW-PC-05-F
STRONTIUM 212 325 334 330 D-1 22000
ZINC 6/10 8 63 25.3 GL63-SW-PC-04 5000 1400 5000 118
MISCELLANEOUS
NITRITENTRATE | 11 T 06 | 06 | 0.6 [D-1 | 10000 | 1000 10000 |
VOLATILE ORGANIC COMPOUNDS
CARBONDISULFIDE | 14 | 12 | 12 12 |GL63-SW-PC-05 ] 700 I 1000 | 092 |
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TABLE 2-7

PETTIBONE CREEK BELOW CONFLUENCE SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 1 OF 2
Ilinois EPA TACO | lllinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region IX Soil Sediment
Frequency | Minimum [ Maximum | Average of Location of Values for Soils | Values for Soils Soil Screening | Screening
of Detection | Detection | Detections Maximum Ingestion Inhalation Residential | Values Values
Parameter Detection | (mg/kg) | (mg/kg) (mg/kg) Detection (mg/kg) (mg/kg) (mg/kg) | (mg/kg) (mg/kg) |

INORGANICS
ALUMINUM 5/7 2570 12400 7112 X205-94 76000 0
ANTIMONY 1/7 15.5 15.5 11.2 X204-94 31 31
ARSENIC 5/7 4.4 24 12.7 X205-94 0.4 750 0.39 0 8
BARIUM 5/7 27.3 208 94.8 X204-94 5500 690000 5400 60 4
BERYLLIUM 4/7 0.51 3 1.7 X205-94 0 1300 150
CADMIUM 317 2.8 5.6 4.4 X205-94 78 1800 37 0.8 0
CHROMIUM 5/7 9.5 69.2 33.4 X205-94 390 270 0 0.4 6
COBALT 317 6.6 18.1 13.4 X204-94 4700 4700 S
COPPER 5/7 38 475 217.3 X205-94 2900 2900 6 8
CYANIDE 217 3.9 4.2 4.1 X205-94 1600 11 0.9
IRON 5/7 11100 19000 15000 X204-94 23000 00 8000
LEAD 5/7 40.5 435 192.2 X205-94 400 400 0 8
MAGNESIUM 5/7 22400 34200 27340 GL63-SD-PC-02
MANGANESE 5/7 343 2470 1169.2 X205-94 3700 69000 800 00 00
MERCURY 3/7 0.15 1.6 1.1 X205-94 23 10 0 0.0
NICKEL 5/7 10 445 141.4 X205-94 1600 13000 1600 0 6
POTASSIUM 5/7 652 3350 1829.8 X204-94 00
SELENIUM 217 35 5 1.8 X205-94 390 390 0
SILVER 37 2 50.8 31.63333 X205-94 390 390
VANADIUM 5/7 10.5 26.9 18.0 X205-94 550 550
ZINC 5/7 190 1160 490.2 X204-94 23000 23000 0 80
SEMIVOLATILE ORGANIC COMPOUNDS
ACENAPHTHENE 1/7 0.13 0.13 0.13 GL63-SD-PC-02-D 4700 3700 20 0.585
ANTHRACENE 2/7 0.12 0.41 0.27 GL63-SD-PC-02-D 23000 22000 0 0.08
BENZO(A)ANTHRACENE 4/7 0.15 1.7 0.69 X204-94 0.9 0.6 0 0.28
BENZO(A)PYRENE 3/7 0.13 0.32 0.22 GL63-SD-PC-02-D 0.09 0.06 0 0.0
BENZQO(B)FLUORANTHENE 2/7 0.19 0.35 0.27 GL63-SD-PC-02-D 0.9 0.62 0.886
BENZO(G,H,h)PERYLENE 1/7 0.25 0.25 0.25 GL63-SD-PC-02-D 3100 56 0 0
BENZO(K)FLUORANTHENE 3/7 0.27 0.39 0.32 GL63-SD-PC-02-D 9 6.2 0 8.86
CARBAZOLE 1/7 0.18 0.18 0.18 GL63-SD-PC-02-D 32 24
CHRYSENE 3/7 0.19 0.59 0.38 GL63-SD-PC-02-D 88 62 0 0.4
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TABLE 2-7

PETTIBONE CREEK BELOW CONFLUENCE SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
lllinois EPA TACO | lllinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific | Region IX Soil Sediment
Frequency | Minimum | Maximum | Average of Location of Values for Soils | Values for Soils Soil Screening | Screening
of Detection | Detection | Detections Maximum Ingestion Inhalation Residential | Values Values
Parameter Detection | (mg/kg) | (mg/kg) (mg/kg) Detection (mg/kg) (mg/kg) (mg/kg) (mg/kg) {mg/kg)
DI-N-BUTYL PHTHALATE 1/7 1.1 1.1 1.1 X204-94 7800 2300 6100 200 11
DIBENZOFURAN 1/7 0.14 0.14 0.14 GL63-SD-PC-02-D 290
FLUORANTHENE 4/7 0.31 3 1.3 X204-94 3100 2300
FLUORENE 1/7 0.25 0.25 0.25 GL63-SD-PC-02-D 3100 2600
INDENO(1,2,3-CD)PYRENE 1/7 0.22 0.22 0.22 GL63-SD-PC-02-D 0.9 0.62
PHENANTHRENE 4/7 0.2 3.1 1.4 X204-94 3100 56
PYRENE 4/7 0.3 2.4 1.1 X204-94 2300
VOLATILE ORGANIC COMPOUNDS
2-BUTANCNE 217 0.006 0.007 0.0065 X204-94 7300
ACETONE 217 0.016 0.024 0.013 X205-94 7800 100000 1600
CARBON DISULFIDE 1/7 0.004 0.004 0.004 X205-94 7800 720 360
PESTICIDES / PCBS
4,4-DDD 5/7 0.042 3.3 1.31 X204-94 4 0.00 0.008
4,4-DDE 5/7 0.05 0.29 0.14 X205-94 2 1.7 0.00 0.00
4,4-DDT 5/7 0.038 0.26 0.12 X205-94 2 1.7 0.00 0.00
ALPHA-CHLORDANE 1/7 0.084 0.084 0.084 X204-94 0.0 20 1.6 0.0000 0.00
AROCLOR-1016 1/7 1.3 1.3 1.3 X204-94 3.9 0.0029 0.00
AROCLOR-1254 217 3.2 3.2 3.2 X204-94 0 0.0028 0.06
X205-94
AROCLOR-1260 - 1/7 1.4 1.4 1.4 X204-94 0 0.0029 0.00
DELTA-BHC 217 0.12 0.13 0.13 X205-94 0 0.8 0.09 0.0 0.00
X205-94
DIELDRIN 217 0.036 0.036 0.036 X204-94 0.04 1 0.0 0.000 0.052
ENDOSULFAN | 1/7 0.04 0.04 0.04 X205-94 470 370 0.0000 0.0029
ENDRIN 217 0.16 0.21 0.19 X204-94 23 18 0.00004 0.0
ENDRIN ALDEHYDE 217 0.085 0.096 0.091 X204-34 23 18 0.0
GAMMA-CHLORDANE 217 0.036 0.046 0.041 X205-94 0.05 20 1.6 0.0000 0.00
METHOXYCHLOR 1/7 0.11 0.11 0.11 X204-94 390 310 0.019

Note: Shaded values are screening values that are less than the maximum concentration.

lllinois EPA = lllinois Environmental Protection Agency

TACO = Tiered Approach to Corrective Action Objectives
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TABLE 2-8

PETTIBONE CREEK BELOW CONFLUENCE SURFACE WATER
FREQUENCY OF DETECTION
SITE 17
NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

Groundwater | Region IX Ninois llinois Ecological
Remediation FED FED | Human Health Human Health | Surface Water
Frequency [ Minimum Maximum Average of Objective Tapwater | MCL | AWQC | Water Quality Water Quality Screening
of Detection Detection Detections Location of Class | Standards [Subtitle D Criteria Values
Parameter Detection (ug/L) (ug/L) (ug/L) Maximum Detection (ug/t) (ug/l) [ (ug/L) | {ug/L) {ug/L) {ug/L) {ug/L) (ug/L)
INORGANICS : :
ALUMINUM 2/6 270 402 336 GL63-SW-PC-01 36000 | 8
IRON 3/6 496 720 596 GL63-SW-PC-01 5000 11000 00 00 00 1000
ARSENIC 6/6 11 3.1 1.6 GLB3-SW-PC-01 50 0.04 0.018 0.018 50 148
BARIUM 6/6 37 55 42.8 GL63-SW-PC-02-F-D 2000 2600 1000 1000 1000 5000
CALCIUM 6/6 62500 68900 64767 GL63-SW-PC-01-F
COPPER 6/6 6 40 19.8 GL63-SW-PC-02 650 1400 1000 1000 8.96
COPPER 6/6 6 40 19.8 GL63-SW-PC-02-D 650 1400 1000 1000 ] 8.96
LEAD 1/6 1 1 0.75 GL63-SW-PC-02-F 7.5 15 50 5.08
MAGNESIUM 6/6 24200 27600 25133 GL63-SW-PC-01-F -
MANGANESE 6/6 22 43 30.2 GL63-SW-PC-01 150 880 50 50 1000
POTASSIUM 6/6 3400 3770 3550 GL63-SW-PC-01-F
SODIUM 6/6 51100 64600 55333 GL63-SW-PC-01-F
ZINC 3/6 9 15 11.3 GL63-SW-PC-02-F-D 10000 1400 5000 118
VOLATILE ORGANIC COMPOUNDS
CARBON DISULFIDE 1/3 34 | 34 | 34 | GL63-SW-PC-01 | 700 [ 1000 ] | 0.9
Note: Shaded values are screening values that are less than the maximum concentration.
MCL = Maximum Concentration Limit
AWQC = Ambient Water Quality Criteria
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TABLE 2-9

BOAT BASIN SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 10F 2
lilinois EPA TACO | lllinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
: Route-Specific Route-Specific Region IX Soil Sediment
Minimum | Maximum | Average of Location of Values for Soils Values for Soils Soil Screening Screening
Frequency | Detection | Detection | Detections Maximum Ingestion Inhalation Residential Values Values
Parameter of Detection| (mg/kg) | (mg/kg) (mg/kg) Detection (mg/kg) (ma/kg) (mg/kg) {mg/kg) (mg/kg) |
INORGANICS
ALUMINUM 10/10 3130 9110 6100 GLB63-SD-BB-04A 76000 0
ARSENIC 14/15 1 24.4 9.7 GL63-SD-BB-04A 0.4 750 0.39 0 8
BARIUM 10/10 20.8 150 69.3 GL63-SD-BB-04A 5500 690000 5400 160 4
BERYLLIUM 13/13 0.39 9.3 1.4 GL63-SD-BB-01A 0 1300 150
CADMIUM 14/15 0.8 11.9 3.5 GL63-SD-BB-04A 78 1800 37 0.8 0
CALCIUM 10/10 39300 71400 57210 GL63-SD-BB-02A
CHROMIUM 15/15 0.013 86.3 27.2 GL63-SD-BB-03B 390 270 0 0.4 6
COBALT 10/10 6 12.5 8.03 GL63-SD-BB-04A 4700 4700 g
COPPER 14/15 49 1560 358 GL63-SD-BB-04A 2900 2900 6 8
CYANIDE 7/15 0.21 14.5 6.6 GL63-SD-BB-04A 1600 0.9
IRON 10/10 12000 24000 16400 GL63-SD-BB-04A 000 00 8000
LEAD 15/15 0.09 848 272 X116-91 400 400 0 8
MAGNESIUM 10/10 19400 38800 29270 X116-91
MANGANESE 10/10 342 755 565.5 GL63-SD-BB-04A 3700 69000 1800 00 1300
MERCURY 14/15 0.024 2.5 0.92 GL63-SD-BB-03B 23 10 0 0.0
NICKEL 14/15 8.5 217 69.9 GL63-SD-BB-02B 1600 13000 1600 0 6
POTASSIUM 10/10 570 2030 1271 GL63-SD-BB-02B 00
SELENIUM 7/13 0.81 2.4 1.3 GL63-SD-BB-03B 390 390 0
SILVER 10/13 1.5 85.9 24.5 GL63-SD-BB-02B ‘390 390
SODIUM 9/10 170 463 273 X203-94
GL63-SD-BB-04A
VANADIUM 10/10 10.8 23.2 171 GL63-SD-BB-02B 550 550
ZINC 14/15 280 2200 901 GL63-SD-BB-04A 23000 23000 0 80
MISCELLANEOUS
TOTAL ORGANIC CARBON 6/6 1190 15000 6470 B-104 16000 650 0 0.0 0
TOTAL SOLIDS 3/3 63 80.9 74.5 B-202 16000 650 520 0.0 0
SEMIVOLATILE ORGANIC COMPOUNDS
2-METHYLNAPHTHALENE 7/11 0.08 0.31 0.17 X203-94 3100 0.368
ACENAPHTHENE 8/17 0.098 0.85 0.24 X203-94 4700 3700 20 0.58
ACENAPHTHYLENE 2/17 0.00016 0.00028 0.070 B-103 4700 3700 0.186
ANTHRACENE 10/17 0.0026 1.2 0.33 X203-94 23000 22000 0 0.08
GL63-SD-BB-04A 5
BENZO(A)ANTHRACENE 12/17 0.0021 1.2 0.67 GL63-SD-BB-01B 0 0.6 0 0.28
BENZO(A)PYRENE 13/17 0.092 2.5 0.75 X203-94 0.09 0.06 0 0.0 g
BENZO(B)FLUORANTHENE 12/17 0.26 1.4 0.80 X116-91 0.9 0.6 0.886 ©
BENZO(G,H,JPERYLENE 417 0.16 1.3 0.53 X116-91 3100 56 0 0 w Z
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TABLE 2-9

BOAT BASIN SEDIMENT
FREQUENCY OF DETECTION

SITE 17

NAVAL TRAINING CENTER
GREAT LAKES, ILLINOIS

PAGE 2 OF 2
Illinois EPA TACO | lllinois EPA TACO
Exposure Exposure EPA Ecological | Ecological
Route-Specific Route-Specific Region IX Soil Sediment
Minimum | Maximum | Average of Location of Values for Soils Values for Soils Soil Screening | Screening
Frequency | Detection | Detection | Detections Maximum Ingestion Inhalation Residential Values Values
Parameter of Detection| (mg/kg) (mg/kg) (mg/kg) Detection (mg/kg) (mg/kg) (mg/kg) mag/k (mg/kg)
BENZO(K)FLUORANTHENE 10/14 0.2 3.5 1.02 X203-94 9 6.2 0 8.86
BIS(2-ETHYLHEXYL)PHTHALATE 7/15 0.00097 3 1.1 GL63-SD-BB-03A 46 31000 35 0.0
BUTYL BENZYL PHTHALATE 2/14 0.00056 0.0014 0.071 B-103 16000 930 12000 0.017 11
CARBAZOLE 6/10 0.1 1.5 0.38 X203-94 32 24
CHRYSENE 13/14 0.35 3.8 1.1 X203-94
DI-N-BUTYL PHTHALATE 1/11 0.98 0.98 0.53 X203-94
DI-N-OCTYL PHTHALATE 311 0.91 2.1 0.93 GL63-SD-BB-02A
DIBENZO(A,HJANTHRACENE 3/14 0.055 0.26 0.17 B-204
DIBENZOFURAN 4/11 0.074 0.6 0.26 X203-94
FLUORANTHENE 12/14 0.17 4.3 1.9 X116-91
FLUORENE 11/14 0.078 0.98 0.27 X203-94
. INDENO(1,2,3-CD)PYRENE 6/14 0.19 1.2 0.54 X116-91
NAPHTHALENE 2/11 0.29 0.6 0.37 X203-94
PHENANTHRENE 13/14 0.41 5.7 1.8 X203-94
PYRENE 13/14 0.45 4 1.4 X116-91
VOLATILE ORGANIC COMPOUNDS
1,1,1-TRICHLOROETHANE 1/10 0.013 0.013 0.013 X203-94 1200 630 0.07 0.17
2-BUTANONE 5/10 0.009 0.02 0.012 X203-94 7300
ACETONE 1/10 0.026 0.026 0.018 X203-94 7800 100000 1600
METHYLENE CHLORIDE 3/10 0.008 0.055 0.033 GL63-SD-BB-01A 85 13 8.9
TOLUENE 1/10 0.004 0.004 0.0040 X203-94 16000 650 520 0.01 0.11
XYLENES, total 2/10 0.004 0.006 0.0050 X203-94 160000 410 210 0.1 0.14
PESTICIDES / PCBS
4,4-DDD 912 0.21 0.72 0.38 GL63-SD-BB-03B 3 2.4 0.00 0.008
4,4-DDE 912 .<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>