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EXECUTIVE SUMMARY

E.1 PURPOSE AND OBJECTIVE OF REPORT

The Remedial Investigation (RI) was conducted to determine the nature of contamination and to identify

potential risks associated with Site 5. The chemical data for Site 5 (soil and groundwater) were used to

conduct a Human Health Risk Assessment (HHRA). Exposure of ecological receptors to site

contaminants was expected to be minor, based on the industrial nature of the site and lack of suitable

habitat. Therefore, it was not necessary to evaluate potential risks to ecological receptors at the site. RI

fieldwork was conducted in December 2010 and consisted of the installation of soil borings and

permanent groundwater monitoring wells, collection and laboratory analysis of surface and subsurface

soil, and groundwater samples. An additional field investigation was conducted in December 2012 where

new soil borings were drilled and monitoring wells were installed in order to obtain soil (surface and

subsurface) and groundwater samples for analysis to determine the extent of contamination at the

eastern edge of the site.

E.2 INVESTIGATION OBJECTIVES

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

 Characterize/delineate the site and determine if there is an unacceptable risk to human receptors.

 Determine if concentrations of polychlorinated biphenyls (PCBs) and lead are present and if they

exceed regulatory screening levels.

 Prepare a RI Report for submittal to the Navy and Illinois Environmental Protection Agency (Illinois

EPA)

E.3 HISTORICAL INFORMATION

Site 5 is located at the northern end of Naval Station Great Lakes, southwest of Building 1517. From

1945 to 1985, the site was used primarily as a storage area for out-of-service transformers, including

some that contained PCB oils. Lead-insulated cable, heavy equipment, and other miscellaneous scrap

metal and materials were also stored at Site 5. Currently, the site contains a road salt storage dome,

sand and gravel stockpiles, and equipment and vehicles for road maintenance.
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An initial assessment study (IAS) was performed in 1984 at Naval Station Great Lakes. The IAS

documented that waste materials in the Transformer Storage Boneyard included transformer oils, PCB

transformer oils, and lead insulation from high voltage cables. Site 5 was recommended for a Verification

Study (VS), which was completed in 1991 by Naval Energy and Environmental Support Activity (NEESA).

Results from the VS indicated that oil and grease, the PCB Aroclor-1260, and lead were detected in soil.

The detected oil and grease concentrations were presumably due to leaks from vehicles, vehicle

maintenance activities, and transformer storage.

E.4 SITE-SPECIFIC GEOLOGY

The surface of Site 5 consists of less than 1 foot of asphalt, concrete, or gravel. Beneath the surface

cover is a layer of gravel fill material ranging from 2 to 3 feet in thickness. The subsurface lithology of

Site 5 consists of alternating layers of gravel-sand-silt-clay mixtures. The Unified Soil Classification

System (USCS) description of the soil ranges from GW/GM (gravels and silty gravels), to SM/SC/SW

(silty sands, clayey sands, and well-graded sands), to ML/CL (silts, silty clays and sandy clays), and

finally CH (fat, hard clay) in the subsurface soil. These units were present at different depths in the

borings and were either continuous or discontinuous throughout the site. A hard, fat clay is present as a

confining layer of the shallow overburden at Site 5. The fat clay was encountered in some of the shallow

10 feet deep borings, and at the bottom of the 15 feet or deeper borings. One boring, NTC-05-SB13, was

advanced until refusal at 40 feet below ground surface (bgs), the deepest boring advanced at Site 5. The

fat clay at NTC05-SB13 was 32 feet thick at a depth of 8 to 40 feet bgs.

E.5 SITE-SPECIFIC HYDROGEOLOGY

The hydrogeologic conditions at Site 5 were interpreted from data collected during the subsurface

investigation activities at the site; including drilling, groundwater sampling, groundwater level

measurements, and aquifer testing. Static groundwater levels in unconsolidated materials at Site 5, as

measured in the monitoring wells, occur in moraine deposits at depths ranging from 4.96 feet, in

monitoring well NTC05-MW05, to 19.29 feet in monitoring well NTC05-MW02. The predominant

groundwater flow direction at the site is in a southeasterly direction toward Pettibone Creek and Lake

Michigan. The groundwater flow in the northern and central portions of Site 5 is southeasterly toward

Pettibone Creek. The groundwater flow in the southeastern portion of Site 5 is to the south toward Site 9

and the buried historical ravine.
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E.6 REMEDIAL INVESTIGATION RESULTS

Surface Soil

During the December 2010 field investigation, surface soil samples were tested for the presence of

volatile organic compounds (VOCs). From the 16 VOCs that were present, seven of them (benzene,

carbon disulfide, carbon tetrachloride, chloroform, ethylbenzene, tetrachloroethene, and total xylenes)

had concentrations higher than the minimum United States Environmental Protection Agency (USEPA)

screening criteria. None of the samples were above the screening values for the Illinois Environmental

Protection Agency (Illinois EPA) Tiered Approach to Corrective Action Objectives (TACO) and NON-

TACO criteria. In the case for total xylenes, only one sample of the 15 with total xylenes detected was

higher than the minimum screening criteria. For carbon tetrachloride, chloroform, and tetrachloroethene,

the samples were over the minimum screening criteria.

During the December 2012 field investigation, five additional surface soil samples were collected. Four

VOCs (benzene, ethylbenzene, naphthalene and total xylenes) had concentrations greater than the

minimum USEPA screening criteria. None of the samples obtained during the December 2012

investigation had concentrations that were above the Illinois EPA TACO and Non-TACO criteria.

During the December 2010 field investigation, ten polynuclear aromatic hydrocarbons (PAHs) and semi-

volatile organic compounds (SVOCs) of the 23 that were detected in surface soil exceeded the minimum

USEPA screening criteria. Carbazole, 2-methylnaphthalene, benzo(k)fluoranthene, chrysene and

naphthalene were the SVOCs and PAHs that only exceeded the minimum USEPA screening criteria.

The pollutants that exceeded the minimum USEPA criteria and the minimum TACO screening values

were benzo(a)anthracene (seven of the 21 samples), benzo(a)pyrene (17 of the 22 samples),

benzo(b)fluoranthene (15 of the 22 samples), dibenzo(a,h)anthracene (14 of the 20 samples) and

indeno(1,2,3-cd)pyrene (10 of the 22 samples). The samples with benzo(a)pyrene and naphthalene

detections were above the minimum USEPA screening criteria. The PAH exceedances may be directly

linked to the asphalt paving as a likely source or the historic storage of coal in this area before its use as

the former transformer boneyard.

During the December 2010 field investigation, PCBs present in the soil samples exceeded the minimum

USEPA screening criteria. The surface soil samples that contained Aroclor-1242 and Aroclor-1254 were

above the minimum USEPA screening criteria. In the case of Aroclor-1260, only five of the 13 samples

were above the minimum USEPA screening criterion.
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In the case of metals during the December 2010 field investigation, mercury exceeded in five instances

the minimum TACO screening values and 16 times the minimum USEPA screening criterion. Iron

exceeded one time the minimum Non-TACO screening value and 24 times the minimum USEPA

screening criterion. Aluminum, arsenic, chromium, cobalt, manganese and thallium exceeded the

minimum USEPA screening criteria in the samples. Other metals such as antimony (16 of the 24

samples), barium (5 of the 24 samples), cadmium (9 of the 24 samples), copper (3 of the 24 samples),

lead (18 of the 24 samples), selenium (13 of the 18 samples), and vanadium (7 of the 24 samples)

exceeded the minimum USEPA screening criteria.

Subsurface Soil

From the 17 VOCs present in the subsurface soil samples that were analyzed during the December 2010

field investigation; eight of them were above the overall minimum screening criteria. Benzene was the

only chemical that exceeded the minimum TACO criterion. The subsurface soil samples containing

carbon tetrachloride, chloroform, ethylbenzene, methylene chloride, and tetrachloroethene exceeded the

minimum USEPA screening criteria. Carbon disulfide had one sample (of 10) that exceeded the minimum

USEPA screening criterion; total xylenes exceeded twice (of four samples) the minimum USEPA

screening criterion.

During the December 2012 field investigation, five additional subsurface soil samples were collected.

VOCs were not detected in those subsurface soil samples.

Carbazole and dibenzofuran were the two SVOCs that exceeded at least one of the screening criteria

values during the December 2010 field investigation. Carbazole (only one sample detected with a

concentration of 3200 J micrograms per kilogram [µg/kg]) exceeded the minimum TACO criterion and the

minimum USEPA screening criterion. Dibenzofuran had only one sample (of the 10 samples with

detections) that exceeded the minimum USEPA screening criterion.

Eight PAHs, from analyzed subsurface soil during the December 2010 field investigation, exceeded at

least one screening criterion. Benzo(a)anthracene exceeded the minimum TACO criterion (three samples

were above 900 µg/kg) and the minimum USEPA screening criterion (19 samples were above 10 µg/kg).

Nine detections of benzo(a)pyrene were above the minimum TACO criterion (90 µg/kg); 27 detections of

this pollutant were above the minimum USEPA screening criterion. Benzo(a)fluoranthene exceeded the

minimum TACO criterion (four samples) and the minimum USEPA screening criterion (16 samples).

Benzo(k)fluoranthene exceeded in one instance the minimum TACO criterion and in four instances the

minimum USEPA screening criterion. Dibenzo(a,h)anthracene exceeded the minimum TACO criterion
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(five samples) and the minimum USEPA screening criterion (13 samples). Three samples of

Indeno(1,2,3-cd)pyrene exceeded the minimum TACO criterion and seven samples exceeded the

minimum USEPA screening criterion. Naphthalene exceeded the minimum USEPA screening criterion in

all samples with detections. The PAH exceedances may be directly linked to the asphalt paving as a

likely source or the historic storage of coal in this area before its use as the former transformer boneyard.

During the December 201 investigation, three samples containing Aroclor-1254 exceeded the minimum

USEPA screening criterion and one sample of six containing Aroclor-1260 exceeded the minimum

USEPA screening criterion.

With respect to the metals, during the December 2010 investigation, the samples with aluminum, arsenic,

chromium, cobalt, iron, and thallium detections exceeded the minimum USEPA screening criteria. Thirty-

one samples with antimony present exceeded the minimum USEPA screening criterion; 13 samples of

barium and cadmium exceeded the minimum USEPA screening criteria. Lead exceeded the minimum

USEPA screening criterion 35 times. Of the samples with selenium present, 16 of them exceeded the

minimum USEPA screening criterion. Vanadium was in exceedance 30 times when compared to the

minimum USEPA screening criterion. Mercury and manganese were the only two metals in the

subsurface soil that exceeded the minimum TACO criteria as well as the minimum USEPA screening

criteria. In the case of manganese, one sample exceeded the minimum TACO criterion (1600 µg/kg) and

all samples exceeded the minimum USEPA screening criterion (57 µg/kg). Mercury exceeded the

minimum USEPA screening criterion in 27 samples and the minimum TACO criterion in two samples.

Groundwater

The two VOCs that exceeded at least one screening criterion during the December 2010 field

investigation were carbon tetrachloride and chloroform. Carbon tetrachloride was found in a sample

(NTC05-MW05) at a concentration of 170 micrograms per liter (µg/L) and it exceeded the TACO Class I,

the Oak Ridge National Laboratory (ORNL) residential tapwater, the USEPA MCL, and the USEPA

residential vapor intrusion criteria. Chloroform, found in NTC05-MW05 at a concentration of 18 µg/L,

exceeded the TACO Class I, ORNL residential tapwater, and the USEPA residential vapor intrusion

criteria.

During the December 2012 field investigation, carbon tetrachloride and chloroform were the two VOCs

that exceeded the minimum regulatory screening criteria. Carbon tetrachloride and chloroform

concentrations above the minimum screening criteria were found at NTC05-MW05.
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The carbon tetrachloride and chloroform detections at Site 5 appear to be isolated. However the

detections were not detected at concentrations that exceeded the TACO residential, industrial, or

construction worker ingestion or inhalation criteria. Carbon tetrachloride and chloroform were not

detected at concentrations that exceeded the minimum screening criteria in the soil or groundwater at

Site 21 which is located upgradient (north) of Site 5. The actual source of the carbon tetrachloride and

chloroform is unknown, it is likely linked to the adjacent maintenance shops. The historical use and

disposal of cleaning solvents containing carbon tetrachloride could have led to its presence in

groundwater. In addition it was recently reported that dumpsters from Naval Station Great Lakes have

been cleaned and painted in the area in the past. Solvents may have been used in the process of

cleaning and painting. It is also possible that the chloroform is a degradation by-product of carbon

tetrachloride.

During the December 2010 field investigation, the only PAH that exceeded a screening criterion was

benzo(a)pyrene. Benzo(a)pyrene exceeded the ORNL residential tapwater criterion in the samples with

detections.

During the December 2010 field investigation, five metals exceeded at least one of the screening criteria

used in this report. The samples containing arsenic (three samples total) exceeded the ORNL residential

tapwater criterion. One sample containing barium (concentration of 8100 µg/L at NTC05-MW03)

exceeded the USEPA MCL, the TACO Class I criterion (2000 µg/L), and the ORNL residential tapwater

criteria (7300 µg/L). Cobalt had one sample at well location NTC05-MW03 (concentration of 31 µg/L) that

exceeded the ORNL residential tapwater criterion (criteria concentration of 11 µg/L). Iron had one sample

concentration of 120,000 µg/L (location NTC05-MW03) that exceeded the TACO Class I screening

criterion of 5,000 µg/L and the ORNL residential tapwater criterion of 26,000 µg/L. Manganese had two

samples that exceeded the TACO Class I screening criterion and one sample that exceeded the ORNL

residential tapwater screening criterion.

E.7 HUMAN HEALTH RISK ASSESSMENT

A baseline HHRA was performed to characterize and quantify potential health risks at Site 5. The objective

of the HHRA was to determine whether detected concentrations of chemicals within the study area pose

a significant threat to potential human receptors under current and/or future land use. The HHRA for

Site 5 is based on chemical data for surface soil, subsurface soil, and groundwater obtained from the RI.

The potential risks to human receptors are estimated based on the assumption that no actions will be

taken to control contaminant releases or exposure.
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The following receptors were evaluated for potential exposure to chemicals of potential concern (COPCs)

in Site 5 surface soil, subsurface soil, and groundwater: construction worker, occupational/maintenance

worker, adolescent trespasser, and future resident child and adult. For these receptors, calculated

theoretical excess lifetime cancer risks exceed 1x10
-6

based on very conservative exposure assumptions

(Table 6-17). It should be noted that no soil from Site 5 is available for contact under current conditions

(i.e., the site is covered by pavement and a storage structure). The only receptor scenarios that were

associated with non-cancer hazard index (HI) greater than 1.0 or with cancer risks greater than 1x10
-4

(Table 6-15) are the construction worker and hypothetical future residential scenarios. The following

constituents were identified as chemicals of concern (COCs) for individually exceeding an HQ of 1.0 or a

cancer risk of 1x10
-4

:

 c- PAHs and iron for hypothetical future residential exposure to surface soil.

 c-PAHs and manganese for hypothetical future residential exposure to subsurface soil.

 Inhalation of manganese in subsurface and surface soil by future construction workers.

If hypothetical domestic use of groundwater is taken into consideration, the following contaminants (with

non-cancer HQs greater than 1.0 or with cancer risks greater than 1x10
-4

) were identified as COCs:

carbon tetrachloride, barium, cobalt, iron, manganese, for residential exposure to groundwater. However,

direct exposure to groundwater at Site 5 is not expected to occur under current and/or future land uses

because the facility and the area surrounding the facility are supplied by public water, the facility has a

groundwater use restriction in place, and there are no drinking water wells located downgradient of the

site.

When the maximum concentrations of the inorganic compounds detected at Site 5 in surface soil were

compared to TACO background values established for use by the Illinois EPA, the maximum detected

concentration of arsenic (12 mg/kg) is within background levels (13 mg/kg for counties within metropolitan

areas, which includes Lake County). The maximum concentration of arsenic in the subsurface soil

(16 mg/kg) slightly exceeded the Illinois background value of 13 mg/kg and could be a statistical outlier.

The average concentrations of the other inorganic COPCs (e.g., aluminum, antimony, chromium, cobalt,

manganese, and vanadium) are within the background values. This indicates that it is possible that these

inorganic compounds at Site 5 could be background constituents. In particular, arsenic risks that are

calculated for soil (and exceed the 1x10
-6

risk target for occupational/maintenance worker and residential

receptors) are likely associated with background.
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The average concentrations for most c-PAHs in surface soil do not exceed the Illinois EPA TACO

background values, except for benzo(b)fluoranthene and dibenzo(a,h)anthracene.

E.8 RECOMMENDATIONS

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

5. Several remedial alternatives to mitigate risks will be identified and considered during preparation of

the Focused Feasibility Study. In addition, since domestic use of groundwater was identified as a risk at

the site but direct exposure to groundwater is not expected to occur under current and/or future land

uses, groundwater land use control restrictions will be included as part of each alternative that are

evaluated for the Focused Feasibility Study. The site would be revaluated upon decommissioning and

prior to any change in industrial or residential use.
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1.0 INTRODUCTION AND PURPOSE

Tetra Tech Inc. (Tetra Tech) was contracted by the Department of the Navy (Navy), Naval Facilities

Engineering Command Midwest to perform a Remedial Investigation (RI) and Risk Assessment (RA) for

Site 5, Former Transformer Storage Boneyard, located within Naval Station Great Lakes in Great Lakes,

Illinois. This work was performed under Contract Task Order No. F275 under the Comprehensive Long-

term Environmental Action Navy Contract No. N62470-08-D-1001 and Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) Guidance for Conducting Remedial Investigations

and Feasibility Studies (USEPA, 1988). This RI/RA Report summarizes the December 2010 and

December 2012 environmental investigations of Site 5, and the subsequent human health risk

assessment (HHRA) for the site.

Figure 1-1 shows the general location of Naval Station Great Lakes and the Transformer Storage

Boneyard. Figure 1-2 shows the vicinity and location of the site.

1.1 PROJECT OVERVIEW

The RI was conducted to determine if historical activities related to the former Transformer Storage

Boneyard have impacted surface soil, subsurface soil, and groundwater, and to identify potential risks

associated with Site 5. The chemical data for Site 5 (groundwater and soil) were used to conduct a

HHRA (see Section 6.0). Exposure of ecological receptors to site contaminants was expected to be

minor based on the industrial nature of the site and lack of suitable habitat. Therefore, it was not

necessary to evaluate potential risks to ecological receptors at the site.

The RI fieldwork conducted in December 2010 and December 2012 consisted of drilling soil borings,

installation of permanent groundwater monitoring wells, the collection and laboratory analysis of soil and

groundwater samples, and surveying the groundwater monitoring wells.

1.2 INVESTIGATION OBJECTIVES

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

 Characterize/delineate the site and determine if there is an unacceptable risk to human receptors.

 Determine if concentrations of polychlorinated biphenyls (PCBs) and lead are present, and if they

exceed regulatory screening levels.
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 Prepare a RI Report for submittal to the Navy and Illinois Environmental Protection Agency (Illinois

EPA).

1.3 REPORT ORGANIZATION

This report documents the results from the RI/RA and contains the following sections:

1.0 Introduction

2.0 Project Background and Physical Setting

3.0 Remedial Investigation Activities

4.0 Remedial Investigation Results

5.0 Chemical Fate and Transport Analysis

6.0 Human Health Risk Assessment

7.0 Conclusions and Recommendations

The report also includes appendices that contain sample log sheets, boring logs, monitoring well

construction diagrams, investigation-derived waste (IDW) disposal manifest, analytical validation reports,

analytical laboratory results, and the HHRA calculations.
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2.0 PROJECT BACKGROUND AND PHYSICAL SETTING

The following sections provide a brief description of the project background and physical setting, along

with a summary of previous relevant investigations completed at Site 5. Figures 1-1 and 1-2 show the

general location of Naval Station Great Lakes and the location of Site 5. Figure 2-1 shows the layout of

Transformer Storage Boneyard.

2.1 FACILITY LOCATION AND DESCRIPTION

Naval Station Great Lakes is located in Lake County, Illinois, along the shore of Lake Michigan. It is

bounded on the north by the City of North Chicago, on the south by the Veterans Administration Hospital

and Shore Acres Golf Course and Country Club, on the east by Lake Michigan, and on the west by

U.S. Route 41 (Skokie Highway).

2.2 FACILITY ENVIRONMENTAL SETTING

Naval Station Great Lakes covers 1,202 acres of Lake County, Illinois (Naval Station Great Lakes, 2010).

Naval Station Great Lakes administers base operations and provides facilities and related support to

training activities (including the Navy's only boot camp), and a variety of other military commands located

on base. Lake County is located in northeastern Illinois, north of the City of Chicago, and comprises

24 miles of Lake Michigan shoreline. Lake County extends from the Wisconsin border south to Cook

County, and from Lake Michigan west to McHenry County. Lake County is divided into 18 townships, 52

incorporated cities and villages, and 18 unincorporated cities and villages.

There are numerous lakeside communities in Lake County. The most recent United States Census

Bureau data (2000) estimates the county’s population at 617,975. During the 1950s and 1960s,

population growth occurred primarily in the lakefront communities; however, by the 1980s and 1990s,

population growth was greater in the north and west. Currently, most of Lake County’s population lives in

the 52 incorporated cities and villages.

Current land uses in Lake County include agricultural, industrial, and residential. Farmland and lake

resorts characterize the western portions of the county; and industrial, urban, and suburban areas follow

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

Currently, there are a variety of land uses surrounding Naval Station Great Lakes. The most highly

urbanized and industrial areas are along the northern boundary of the base. Much of the land beyond the

northwestern site boundary comprises unincorporated land of Lake County, and is vacant except for
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scattered retail and residential properties. Adjacent to the western boundary are primarily industrial

properties, and along the southern boundary is a mixture of public open space and residential land (Tetra

Tech, 2007).

2.2.1 Physiography and Topography

The gently rolling topography of Lake County, Illinois is the result of glaciation. The most prominent

topographic features are glacial moraines and other unconsolidated glacial deposits that cover most of

Naval Station Great Lakes. The terrain of Naval Station Great Lakes consists of relatively flat glacial drift

deposits bordered by steep lake-facing bluffs cut with vertical sloping ravines. The unconsolidated glacial

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

The topography of Lake County creates poorly defined drainage patterns consisting of swales that enter

depressions and marshes. Most of Naval Station Great Lakes is located on a plateau with elevations of

640 to 660 feet above mean sea level (msl). Pettibone Creek, located in the eastern portion of Naval

Station Great Lakes, and the Lake Michigan shoreline are at an elevation of approximately 580 feet msl.

Intensive development has replaced most of the oak, hickory, maple, and other hardwood forests that

originally covered the area. Native woodlands occur primarily on the vertical sloped ravine of Pettibone

Creek and on the bluffs facing Lake Michigan. The forested areas of Naval Station Great Lakes contain

white and red oak, maple, European larch, and white and Scotch pine trees; there are also shrubs

including raspberry and blackberry bushes. The principal mammals in the Naval Station Great Lakes

area include groundhogs, raccoons, squirrels, opossum, rabbits, chipmunks, and deer (Tetra Tech,

2003).

2.2.2 Climate

The climate of Lake County, Illinois, is considered continental. Changes in temperature, humidity,

cloudiness, and wind direction occur frequently. The summer season is warm with few prolonged hot

periods. Although major droughts are infrequent, there are commonly long periods of dry weather during

the growing season. The area receives approximately 34 inches of rain per year, with 63 percent

occurring between April and September. The average seasonal snowfall range is 37.2 to 41.1 inches.

The average temperature is 58 degrees Fahrenheit; the winter months normally have temperatures below

freezing.
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2.2.3 Soil

The soil of Lake County, Illinois, is classified into two groups: Morley-Beecher-Hennepin and Made Land

soil. Morley-Beecher-Hennepin soil consists primarily of loams and silt loams and is located on level to

very steep ravines. This soil is characterized as well- to poorly-drained, and has low to moderate

permeability. Made Land soil includes areas of manmade cuts and fills covered by roads and buildings.

This fill material includes a variety of soil and non-soil materials that have not been characterized. The

soil types that form the plateau where Naval Station Great Lakes is located include Morley, Aptakisic,

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

2.2.4 Regional Geology

The geologic units encountered at Naval Station Great Lakes include aeolian and lacustrine deposits, and

unconsolidated glacial till overlying bedrock. The aeolian material, the Richland Loess, covers the

Wadsworth and Equality Formations and ranges from 16- to 20-inches in thickness. This aeolian material

is much finer grained than the underlying formation. These wind-blown materials of the Richland Loess

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

Unconsolidated glacial tills blanket Lake County. Several glacial moraine systems are present within the

county including the Valparaiso, Tinley, Zion City, and Lake Border systems. Naval Station Great Lakes

falls within the Lake Border moraine system. The glacial moraine system is composed of the Wadsworth

Formation, which constitutes the largest volume of surficial deposits overlying the bedrock and forms the

Highland Park moraine that generally runs parallel to the Lake Michigan shoreline. The Wadsworth

Formation ranges from approximately 170 to 210 feet in thickness and overlies the Silurian bedrock. This

formation is characterized as a glacial till and is an unsorted mixture of sand, silt, and clay imbedded with

pebbles, cobbles, and boulders. Interstices between the coarser-grained sediments are typically filled

with fine, clay-sized 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

comprises up to 70 percent of the till at Naval Station Great Lakes, the clayey phase dominates in the

local area.

The Wadsworth Formation east of the Highland Park moraine is generally covered by the Equality

Formation, which includes deposits of silt, clay, and sand. Sediments of this formation were deposited in

water trapped between the Highland Park moraine and the former ice sheet (Illinois State Geological

Survey, 2010).



Naval Station Great Lakes
Site 5 RI/RA

Revision: 0
Date: May 2013

Section: 2.0
Page 4 of 7

051301/P 2-4 CTO F275

Bedrock consists of the Silurian Niagran and Alexandrian dolomitic limestone, the lowermost geologic unit

reportedly encountered at Naval Station Great Lakes. The bedding is nearly horizontal to gently eastward

dipping in the vicinity of Naval Station Great Lakes. These Silurian units thicken from west to east in Lake

County. The interface between the bedrock surface and overlying till consists of 1 to 15 feet of eroded

bedrock (dolomite), consisting of gravel, sand, and coarser material. This material appears to be bedrock

debris ground from the advancing glaciers of the Wisconsin Stage of glaciation during the Late

Pleistocene epoch (Tetra Tech, 2007).

2.2.5 Regional Hydrology

Naval Station Great Lakes is located within both the North Branch Chicago River Drainage Basin and

Lake Michigan North Drainage Basin. The divide between the basins is along Green Bay Road, which

runs north to south through the center of the base. Overland flow from precipitation that does not infiltrate

into the ground flows into the Skokie River (located south of Naval Station Great Lakes) or Pettibone

Creek. The areas east of Green Bay Road drain into Lake Michigan through Pettibone Creek, and areas

west of Green Bay Road drain into the Skokie River, which is contributory of the Chicago River. Site 5 is

located in the Pettibone Creek watershed.

Pettibone Creek is a small creek consisting of the North and South Branches, each with a minor tributary

branch that flows through Naval Station Great Lakes and into Lake Michigan. Pettibone Creek flows

through well-defined ravines within Naval Station Great Lakes, and is characterized by moderately steep

stream bed gradients and banks with 30 to 60 percent slopes. The Pettibone Creek watershed, one of

five Lake Michigan watersheds in Lake County, Illinois, drains an area of 4.2 square miles. The

hydrology of the watershed is well established.

There is very little floodplain area along Pettibone Creek because of the steeply sloped creek banks.

During precipitation events, runoff from overhead bridges and nearby streets adds to the volume of water

in Pettibone Creek. The North Branch of the creek has a short time of concentration (TC), which is the

time it takes for a unit of water to run the watercourse. The TC is short because the water source is

primarily from an urban area that has low infiltration rates and fast runoff rates during storms. As a result,

Pettibone Creek is susceptible to flash floods characterized by high channel velocities and great erosive

potential.

The North Branch of Pettibone Creek, which ranges between 15 to 30 feet wide and several inches to

2 feet deep, is a perennial stream that originates from three storm sewers at 22
nd

Street, runs southeast
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from the North Chicago area, and merges with the South Branch of Pettibone Creek within Naval Station

Great Lakes. The North Branch, on Naval Station Great Lakes property, measures approximately

3,600 feet long before it discharges to the Boat Basin. An unnamed tributary flows into North Branch

approximately 910 feet downstream of the origin of North Branch.

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

which discharges into Lake Michigan. The Illinois State Water Survey calculated the average flow of

Pettibone Creek as less than 10 cubic feet per second (cfs) or 4,488 gallons per minute. This can greatly

increase during periods of precipitation (Tetra Tech, 2003).

2.2.6 Regional Hydrogeology

Naval Station Great Lakes is located within the Great Lakes Basin Aquifer System. There are three major

regional aquifer systems within the State of Illinois: the Surficial Aquifer system which consists of aquifers

of alluvial and glacial origin (found throughout the Great Lakes Basin), the Silurian-Devonian aquifers

(found in Wisconsin, Michigan, Illinois, Indiana, and Ohio), and the Cambrian-Ordovician (found in

Wisconsin, Illinois, and Indiana). The Surficial Aquifer system consists of unconsolidated glacial and

alluvial deposits (mostly silt and pebbly clay) approximately 135 to 155 feet thick that overlie the dolomitic

limestone bedrock throughout much of the Great Lakes Basin. The Silurian-Devonian and Cambrian-

Ordovician aquifers are capable of yielding substantial quantities of water (USGS, 2006).

The silt and pebbly clay in the surficial aquifer has insufficient permeability to allow free groundwater

movement. Water-bearing sand stringers do exist in this aquifer, but these deposits which would

characteristically be capable of transporting groundwater are neither abundant nor extensive enough to

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

Glacial deposits up to 300 feet thick underlie Naval Station Great Lakes. This material is poorly sorted

and is a possible source of area groundwater. Sand and gravel lenses located throughout the deposited

glacial till may serve as localized aquifers, while fine-grained till deposits may serve as aquitards.

Groundwater is the source of potable water for Illinois communities without access to Lake Michigan

surface water. Naval Station Great Lakes is located within the Great Lakes Basin aquifer system for

groundwater storage. Regionally, there are five water-bearing hydrogeologic units located beneath the

Station. These aquifers are, in order of increasing depth below surface, the Glacial Drift, the Silurian

Dolomite, the Glenwood-St. Peter Sandstone, the Ironton-Galesville Sandstone, and the Mt. Simeon

Sandstone. At Naval Station Great Lakes, potable water is supplied from Lake Michigan (Naval Station

Great Lakes, 2010).
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The water table is typically within 10 feet of the ground surface in most parts of the Station, and may

intersect the surface in low-lying areas. The shallow water table intersects Pettibone Creek, and may

intersect the Skokie River after periods of heavy rainfall. Groundwater movement is primarily horizontal

through the till, and rates of movement are slow due to low hydraulic conductivities. With depth, pore

spaces are filled with calcareous cement that isolates the overlying till from the deeper aquifers (Naval

Station Great Lakes, 2010).

The Glacial Drift and Silurian Dolomite are shallow aquifers reaching depths of 150 to 500 feet. The

shallow aquifer at the installation has a depth to groundwater approximately 10 feet below ground surface

(bgs). This water is not potable and is not utilized at Naval Station Great Lakes or the surrounding area.

The remaining aquifer system is known as the deep aquifer system, with depths ranging from 900 to

1,900 feet bgs. The shallow aquifer system recharges from local rainfall infiltration, while the deep aquifer

system receives sources from areas of central Wisconsin.

2.3 SITE HISTORY

Site 5 is located at the northern end of Naval Station Great Lakes, southwest of Building 1517. From

1945 to 1985, the site was used primarily as a storage area for out-of-service transformers, including

some that contained PCB oil. Lead-insulated cable, heavy equipment, and other miscellaneous scrap

metal and materials were also stored at Site 5. Currently, the site contains a road salt storage dome,

sand and gravel stockpiles, and equipment and vehicles for road maintenance.

An Initial Assessment Study (IAS) was performed in 1984 at Naval Station Great Lakes. The IAS

documented that waste materials in the Transformer Storage Boneyard included transformer oil, PCB

transformer oil, and lead insulation from high voltage cables. Four soil samples randomly collected during

the IAS in the Transformer Storage Boneyard indicated PCB soil concentrations between 50 and

100 parts per million (ppm). The locations or depths of these samples were not noted in the IAS.

Site 5 was recommended for a Verification Study, which was completed in 1991 by Naval Energy and

Environmental Support Activity. Results from the Verification Study indicated the presence of oil and

grease, the PCB Aroclor-1260, and lead were detected in soil. This data was not fully validated and

cannot be used for decision making; however, it is useful to provide information about the site. The

detected oil and grease concentrations were presumably due to leaks from stored vehicles, vehicle

maintenance activities, and transformer storage. Aroclor-1260 was detected primarily in the northeast

corner of Site 5, which may be a result of soil containing PCBs eroding and collecting in the northeast
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corner of the site, or may have simply been from storing PCB oil-laded transformers in this portion of the

yard. Elevated lead concentrations were detected in excess of regional background concentrations

established through United States Geological Survey (USGS) data. The source of lead contamination at

the site is likely from the storage of lead-insulated cable.
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3.0 REMEDIAL INVESTIGATION ACTIVITIES

The following subsections provide a detailed discussion of field activities conducted during the course of

the RI at Transformer Storage Boneyard (Site 5) at Naval Station Great Lakes. Figures 1-1 and 1-2 show

the general location of Naval Station Great Lakes, and Figure 2-1 shows the layout of Transformer

Storage Boneyard.

3.1 GENERAL DESCRIPTION AND INFORMATION

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

 To characterize/delineate the site and determine if there is an unacceptable risk to human receptors.

 Determine if concentrations of PCBs and lead are present, and if they exceed regulatory screening

levels.

 Prepare an RI Report for submittal to the Navy and Illinois EPA.

Laboratory analyses of soil and groundwater samples were obtained to confirm the presence or absence

of contamination at Site 5.

The components of the RI included: the advancement of soil borings using direct-push technology (DPT);

installing groundwater monitoring wells; and collecting and analyzing groundwater, surface soil samples,

and subsurface soil samples. Table 3-1 describes the sampling rationale.

This RI was conducted in two field investigations to determine the nature and extent of potential

contamination and human health risk from exposure to potentially contaminated environmental media at

the site. The initial investigation in December 2010 included the collection and field screening of soil

samples, the laboratory analysis of 81 soil samples (from 27 soil borings), and the installation and

sampling of groundwater from five monitoring wells. Based on historical uses of the site, the soil and

groundwater samples were analyzed for Target Compound List (TCL) volatile organic compounds

(VOCs), TCL semivolatile organic compounds (SVOCs), PCBs, and Target Analyte List (TAL) metals.

Based on the results of this investigation, if contamination exists that has not been fully bounded,

additional investigative activities following the RI may be necessary to complete delineation of any

contamination at Site 5.
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In December 2012, an additional investigation was performed in an effort to completely delineate potential

VOC contaminants at Site 5. Six borings were drilled using DPT technology. Four of these six borings

were completed as monitoring wells. Ten soil samples (one surface and one subsurface) were collected

from five borings and were analyzed for VOCs. Soil samples were not collected from the one boring that

was drilled to install a groundwater monitoring well (NTC05-MW08). Groundwater samples were

collected from the four newly installed monitoring wells and from three existing wells and were analyzed

for VOCs. Tables 3-1 and 3-2 provide a summary of additional information from this field investigation

and describe the sampling rationale.

3.2 DEVIATIONS FROM THE WORK PLAN

There were deviations from the project Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP)

(Tetra Tech, 2010) during the RI at Site 5. Monitoring well NTC05-MW02 was constructed with a 15 foot

screen instead of a 10 foot screen because there was a one foot water bearing zone at the top of the

screen interval and a 6” water bearing zone at the bottom of the screen interval with a tight clay in

between. A larger screen interval was used to capture enough water bearing zone so a groundwater

sample could be collected. However, the groundwater sample collected from NTC05-MW02 in December

2010 was not analyzed for VOCs, SVOCs and PAHs because the well did not yield enough water to

obtain samples for these analytes. The groundwater sample collected from NTC05-MW02 was analyzed

for PCBs and metals, the primary contaminants of concern based on the historical use of the site

(transformer boneyard), in December 2010.

Falling head aquifer tests were not conducted because the equilibrium water level in the monitoring well

was below the top of the screen; therefore, when water level is increased with a slug and then quickly

removed, the subsequent flow of water into the aquifer due to the falling water level not only takes place

through the screen or perforations below the original water table, but also through the vadose zone above

the original water table. This increases the rate of fall of the water level in the borehole beyond that

caused by inflow into the aquifer and leads to an overestimation of hydraulic conductivity (K).

No deviations from the work plan occurred during the December 2012 investigation.

3.3 SOIL SAMPLING

DPT soil borings were advanced at twenty-four locations as shown on Figure 3-1 between December 14

and 19, 2010. Prior to drilling activities, Miller Drilling, a driller subcontracted and overseen by Tetra

Tech, obtained a Digging Permit from Joint Utility Locating Information for Excavators One-Call after
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identifying the areas where the intrusive activities would occur. DPT drilling was conducted using a

hydraulically-powered direct-push rig and acetate sleeves to characterize the lithology of the soil, collect

surface and subsurface soil samples, and determine the depth to the water table in and around Site 5.

Soil samples were collected continuously during borehole advancement. Soil boring logs are presented

in Appendix A-1. For worker safety, air quality was monitored in and near each borehole during drilling

operations using a photoionization detector (PID).

Soil samples were analyzed in the field using a calibrated x-ray fluorescence (XRF) detector and a PID.

Details of the PID and XRF screening and sampling methodology are discussed in Sections 3.3.1 and

3.3.2, respectively. VOC samples were collected directly from the acetate sleeve immediately after PID

screening. The remainder of the sample interval was placed in a labeled plastic zip closure bag. Care

was taken to not include any foreign matter (i.e., vegetation, rocks, debris) in the soil samples collected.

In general, the samples were analyzed “as-is.” The samples were manipulated within the baggies to

break up any larger soil fragments to produce a relatively homogenous sample. Soil samples were then

placed into clean, laboratory-supplied sample containers, and immediately labeled and packed on ice in

an insulated cooler to await packaging and shipping to the laboratory for analysis.

Collection of soil samples for laboratory analysis was performed in conjunction with the soil DPT boring

program using downhole sampling devices. Table 3-2 is a summary of the surface and subsurface soil

samples collected and laboratory analyses conducted. The soil samples collected for laboratory analysis

were analyzed for TCL VOCs, SVOCs, PAHs, PCBs, and TAL metals.

During the December 2012 investigation, soil sampling was also performed in conjunction with the soil

DPT boring program using downhole sampling devices similar to the 2010 investigation by Environmental

Field Services, Inc., a driller subcontracted and overseen by Tetra Tech. However the soil samples were

screened with the PID since a few VOCs were determined to be a concern based on the 2010

investigation (no XRF screening was conducted). Five surface and five subsurface soil samples were

collected and submitted to the laboratory for VOCs analysis. Table 3-2 provides a summary of the

surface and subsurface soil samples collected and the laboratory analysis conducted.

Soil Sample Log Sheets are provided in Appendix A-2. The results of the soil sample analysis are

presented in Section 4.
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3.3.1 PID Screening

A PID (MiniRae 2000) was used to screen samples for the presence of VOCs. Upon sample retrieval,

each soil core was screened with a PID. Additionally, after the sample was collected, a headspace

screening of the sample was collected by inserting the tip of the PID into a small opening at the top of the

plastic zip closure that contained the sample. The PID was calibrated daily to 100 parts per million (ppm)

isobutylene. PID screening results are reported on the boring logs in Appendix A-1.

3.3.2 XRF Screening

An XRF detector was used to field screen soil samples for metals, specifically lead in December 2010.

This technique measures the fluorescence spectrum of x-rays emitted when metal atoms are excited by

an x-ray source. The energy of emitted x-rays reveals the identity of the metals in the sample, and the

intensity of emitted x-rays is related to their concentrations. Rapid, multi-element analysis can be

performed by the XRF detector. An Innov-X XT400 was used to field screen the soil samples. The XRF

instrument was operated in accordance with the manufacturer’s instructions.

Soil samples were collected as described in Sections 3.3.3 and 3.3.4, and analyzed in the plastic zip

closure bags. Each sample was scanned once to determine the concentration of lead that was present at

that interval. A summary of the XRF field screening results is presented on a separate table with the

boring logs in Appendix A-1.

XRF screening was not performed during the December 2012 investigation.

3.3.3 Surface Soil Sample Collection

Surface soil samples were collected for laboratory analysis from 24 locations at Site 5 in December 2010.

Figure 3-1 shows the locations of the soil borings from which surface soil samples were collected.

Table 3-2 is a summary of the surface soil samples collected. Because most of the site surface is

asphalt/pavement, soil samples were collected immediately below the pavement and taken directly from

the acetate liner advanced by the DPT. One surface soil sample was collected for laboratory analysis

from each DPT soil boring location at a depth of 0.5 to 1.0 foot below ground surface (bgs) (the first

6 inches below asphalt). The results of the surface soil sample analysis are presented in Section 4.

During the December 2012 investigation, soil samples were collected for laboratory analysis from five

locations (NTC05-SB30, NTC05-SB31, NTC05-B32, NTC05-SB33 and NTC05-SB34) at Site 5. The
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samples were collected as mentioned above. Locations of the newly installed borings and a summary of

the samples collected are shown on Figure 3-1 and Table 3-2 respectively.

3.3.4 Subsurface Soil Sample Collection

Subsurface soil samples were collected for laboratory analysis from 24 locations at Site 5 in December

2010. Figure 3-1 shows the locations of the soil borings from which subsurface soil samples were

collected. Table 3-2 contains a summary of the subsurface soil samples collected. With the exception of

soil boring NTC05-SB14, two subsurface soil samples were collected from each DPT soil boring for

laboratory analyses. Subsurface soil samples were collected in locations where staining or odors were

observed, or where elevated PID or XRF readings occurred. If there were no elevated readings, and no

staining or odors were observed, soil samples were collected from the interval directly above the

groundwater table. Soil borings were kept open for at least a day to collect depth to groundwater

measurements. Soil borings were then filled with bentonite chips to the original surface level (asphalt or

grass).

Subsurface samples were collected during the December 2012 investigation from the same five borings

as the surface samples. The samples collected were based on visual observation and positioning near

the water table, as well as PID readings. The subsurface samples ranged in depth from 5 to 9 feet below

ground surface. The borings were backfilled as mentioned above.

Soil Sample Log Sheets are provided in Appendix A-2. The results of the subsurface soil sample analysis

are presented in Section 4.

3.4 MONITORING WELL INSTALLATION AND SAMPLING

Permanent monitoring wells (NTC5-MW01 through NTC5-MW05) were installed in five locations

throughout Site 5 to investigate the first water bearing (shallow groundwater) zone in December 2010.

Monitoring wells were installed to allow for the collection of groundwater samples for laboratory analysis

to determine the presence of groundwater contamination, and to determine the depth to groundwater. In

addition, monitoring well NTC21-MW06 from Site 21 was used to determine the presence of groundwater

contamination. After monitoring wells were installed and sampled, rising head hydraulic conductivity tests

were conducted to determine groundwater aquifer characteristics.

Miller Drilling installed the five monitoring wells at the site from December 15 and 16, 2010. A Tetra Tech

geologist supervised the drilling and well installation activities, prepared the drilling logs and well
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completion logs, and reviewed the field documentation. The additional investigation performed in

December 2012 included the installation of four additional monitoring wells by Environmental Field

Services, Inc., which was also supervised by a Tetra Tech geologist.

A Tetra Tech, Illinois-licensed Professional Geologist reviewed the drilling logs, well completion logs, and

field documentation. Boring logs and well construction diagrams with the Illinois Department of Public

Health Water Well Construction Reports are provided in Appendix A-1 and A-3, respectively.

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

sample collection, and hydraulic conductivity testing.

3.4.1 Monitoring Well Drilling, Installation, and Development

Nine monitoring wells were installed at Site 5 during this RI at locations shown on Figure 3-1. Table 3-3

provides a summary of monitoring well construction information. Hollow stem auger drilling was used for

monitoring well installation. The depths of the monitoring wells ranged from 12.5 to 20.2 feet bgs.

Documentation of the soil lithology was based on information from DPT subsurface soil sampling activities

described in Section 3.4.

The nominal diameter of the monitoring well borings was approximately 6-inches. Each monitoring well

was constructed of 2-inch inside diameter (ID), Schedule 40 polyvinyl chloride (PVC) flush-joint riser pipe;

10-foot-long flush-joint, factory-slotted, PVC well screen; and an end cap. Each section of casing and

screen was National Sanitation Foundation approved and met American Society for Testing and Materials

Standard (ASTM) A312-86a. The well screens had a slot size of 0.01 inch (10 slot), and were supplied

with a flush-joint bottom cap.

After the riser pipe and screen were in place, the annulus of the boring was backfilled with U.S. Standard

Sieve Size No. 20-40 clean silica sand from the bottom of the boring to a minimum of 1 foot above the top

of the well screen. Hollow stem augers with a 4.25-inch ID were used to hold the borehole open as the

clean silica sand was placed around the well screen. As the sand pack was installed, the augers were

slowly withdrawn to provide an adequate sand pack around the well. A bentonite seal consisting of

bentonite chips (minimum 1-foot thickness) was then installed above the sand pack and allowed to

hydrate in accordance with the manufacturer's recommendations.

The depth of construction materials were constantly monitored during the installation of the monitoring

wells by using a weighted, stainless steel or plastic tape to make sure that no bridging of the sand pack or
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bentonite seal occurred during the installation process. Additional bentonite was then poured into the

remaining borehole annulus to approximately 2 feet bgs, and hydrated in accordance with the

manufacturer's recommendations.

After the bentonite was sufficiently hydrated, a flush-mounted protective steel casing equipped with a

sealed, bolted down, and appropriately labeled cap was installed at the nine permanent wells located at

Site 5. Each flush-mount riser was secured with a locking J-plug. Flush-mounted covers were installed in

accordance with the Illinois Department of Public Health Water Well Construction Code requirements.

Each monitoring well was fitted with a 6-inch-diameter by 10-inch long steel protective casing. The

annulus between the flush-mounted cover and the ground was filled with concrete. The 8-inch-diameter

auger hole served as the outer form for the concrete. The soil cuttings from each monitoring well were

collected in 55-gallon drums and labeled as IDW. The composite sample collected from the borings was

used to characterize this waste for appropriate disposal.

After the monitoring wells were installed, they were developed to remove fine materials (i.e., sands, silts,

and clays) from the sand pack and the immediate area around the screened interval of the wells. The

monitoring wells were developed no sooner than 24 hours after well completion to allow for settling/curing

of the grout. Wells were developed by pumping using a whaler pump. During pumping, the well screens

were periodically surged and the saturated screen interval was swept to remove the fine materials. The

purge water was containerized in 55-gallon drums and labeled as IDW.

Well development continued until the wells were visually clear, a minimum of five well volumes were

removed, or the well pumped dry. The nine installed wells pumped dry before they were visually clear or

five well volumes had been removed. The wells were then allowed to recharge while the rate of recovery

was monitored. After the well had substantial recovery, the well was again pumped until it ran dry. This

process was repeated until the purge water became visually clear. Each of the wells was pumped dry a

minimum of five times to ensure fines were removed. Monitoring well NTC05-MW05 (see Figure 3-1) was

the only well that pumped dry and did not recharge enough to complete the development process. A

peristaltic pump was then used on NTC05-MW05 because of its slower pumping rate but there was still

not sufficient recharge to complete any development.

3.4.2 Water Level Measurements

During the December 2010 investigation one round of synoptic water level measurements was collected

from the monitoring wells at the site to determine static potentiometric groundwater surface elevations.

The synoptic measurements were collected within a 2-hour period of consistent weather conditions to
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minimize atmospheric/precipitation effects on groundwater levels. Measurements were collected with an

electrical water level indicator (M-scope or equivalent) using the top of the well casing (i.e., riser pipe) as

the reference point for determining the depth to water.

During the December 2012 investigation, one round of synoptic water level measurements was collected

from the four newly installed wells (NTC05-MW06, NTC05-MW07, NTC05-MW08 and NTC05-MW09) and

five existing wells (NTC05-MW01, NTC05-MW02, NTC05-MW03, NTC05-MW04 and NTC05-MC05).

The water levels were measured on December 18, 2012 within a 2-hour period of consistent weather

conditions.

Water level measurements were collected from a notch made at the top of each casing to make sure that

subsequent rounds of synoptic measurements are collected from a consistent point. Water level

measurements were recorded electronically to the nearest 0.01 foot. Table 3-3 provides a summary of

the groundwater level measurements collected during both rounds.

3.4.3 Hydraulic Conductivity Testing

Rising head K tests were completed in select monitoring wells at Site 5 during the December 2010

investigation to further characterize the groundwater conditions. Each rising head test was performed by

removing a quantity of water from each monitoring well and measuring the rate at which the water level in

the well returned to the initial water level. A dedicated bailer was utilized to remove the groundwater at

each well location. A Well Troll pressure transducer was utilized to measure the rate of recovery of the

groundwater in the well versus time. Prior to initiating the rising head test, the pressure transducer was

installed in the well. The static water levels were measured at the respective well locations. The

pressure transducer was programmed to start data collection immediately following removal of the water

from the well. The data collected from the pressure transducer are provided in Appendix A-5.

During preparation of the SAP it was assumed that falling head hydraulic conductivity tests would be

completed in the monitoring wells. However, the water level in the monitoring wells was below the top of

the screen; therefore, when water level is increased with a slug and then quickly removed the subsequent

flow of water into the aquifer due to the falling water level not only takes place through the screen or

perforations below the original water table, but also through the vadose zone above the original water

table. This increases the rate of fall of the water level in the borehole beyond that caused by inflow into

the aquifer and leads to an overestimation of K. Based on the Bouwer and Rice Method (1989)

conducting falling head tests is not appropriate under this scenario.
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No hydraulic conductivity tests were performed during the December 2012 investigation.

3.4.4 Groundwater Sampling

Groundwater sampling of wells at Site 5 occurred from December 16 through 18, 2010 to determine what

chemical constituents may be present in the groundwater at the site. Table 3-2 provides a summary of

the groundwater samples collected. Monitoring well NTC05-MW02 was not analyzed for VOCs, SVOCs

and PAHs because the well did not yield enough water to obtain samples for these analytes.

NTC05-MW02 was sampled for PCBs and metals.

The monitoring wells were purged and sampled using low-flow purging techniques (low flow) in

accordance with the SAP (Tetra Tech, 2010). Using a peristaltic pump and disposable polyethylene

tubing, one to three screen casing volumes were purged from the well. Prior to purging, the intake of the

sampling pump was placed at the approximate midpoint of the well screen or the midpoint of the water

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

To start purging, the monitoring well pumping was conducted at a low flow rate to minimize drawdown.

Water quality parameters [pH, temperature, specific conductance, turbidity, oxidation reduction potential

(ORP), and dissolved oxygen (DO)] were measured and recorded at 5- to 10-minute intervals

(Appendix A-6). Measurements were collected until the parameters stabilized for at least three

consecutive readings, and the minimum purge volume (one screen volume) was removed. Stabilization

of the above parameters was defined as follows:

 pH  0.2 standard unit

 Temperature  10%

 Turbidity less than 10 nephelometric turbidity units (NTUs)

 Specific conductance  10 %

 DO  10%

 ORP  10%

If the turbidity remained greater than 10 NTUs, but the other field parameters stabilized, a filtered

groundwater sample was collected in addition to the unfiltered sample (two samples required filtering for

metal analysis). Purge water was containerized in 55-gallon drums and labeled IDW.

After the parameters stabilized and immediately prior to sampling, the temperature, pH, specific

conductance, turbidity, ORP, and DO of the groundwater sample were measured and recorded on a
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Groundwater Sample Log Sheet. The sample containers were filled by allowing the pump discharge to

flow with minimal turbulence down the inside of the container. For the collection of filtered samples, an

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

During the December 2012 investigation seven wells were sampled, which included the four wells

(NTC05-MW06, NTC05-MW07, NTC05-MW08 and NTC05-MW09) installed in December 2012 and three

existing wells (NTC05-MW05, NTC05-MW02 and NTC09-MW02) installed in December 2010. This

investigation was performed in an effort to delineate potential VOC contamination at Site 5 that was

identified in NTC05-MW05. Based on the data from December 2010, these wells were sampled for

VOCs. Sampling procedures were the same as mentioned above.

Groundwater Sample Log Sheets are provided in Appendix A-6. The results of the groundwater sample

analysis are presented in Section 4.

3.5 ANALYTICAL PARAMETERS AND METHODS

The following subsections discuss analysis of soil and groundwater samples collected for the project.

Table 3-2 presents the analytical parameters. Samples collected for chemical analysis during the

December 2010 investigation were analyzed for TCL VOCs, TCL SVOCs, PAHs, PCBs, and TAL metals

by TriMatrix Laboratories of Grand Rapids, Michigan. Samples collected for chemical analysis during the

December 2012 investigation were analyzed for TCL VOCs by TriMatrix Laboratories of Grand Rapids,

Michigan.

3.5.1 Soil Samples

The soil samples were collected as described in Sections 3.3.3 and 3.3.4. Surface and subsurface soil

samples collected for chemical analysis in December 2010 were analyzed for TCL VOCs, TCL SVOCs,

PAHs, PCBs, and TAL metals. Soil samples collected during the December 2012 investigation were

analyzed for VOCs.

3.5.2 Groundwater Samples

The groundwater samples were collected as described in Section 3.4.4. Groundwater samples collected

for chemical analysis in December 2010 were analyzed for TCL VOCs, TCL SVOCs, PAHs, PCBs, and

TAL metals. Groundwater samples collected during the December 2012 investigation were analyzed for

VOCs.
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3.5.3 Investigation Derived Waste Samples

Following the December 2010 investigation, composite soil and water samples were submitted for

laboratory testing to characterize the IDW for appropriate disposal via Toxicity Characteristic Leaching

Procedure analysis for VOCs, SVOCs, pesticides, herbicides, and metals, as well as reactivity,

corrosivity, and ignitability. Completed Waste Manifests for both investigations were signed and are

provided in Appendix B. The IDW was handled in accordance with the SAP (Tetra Tech, 2010).

3.6 FIELD QUALITY ASSURANCE/QUALITY CONTROL SAMPLE DESCRIPTION

Tetra Tech established a quality control (QC) program to monitor and assess the quality of field and

laboratory work performed during the RI. This program included the collection of various types of QC

samples as described below. The field QC samples consisted of temperature blanks, field duplicates,

matrix spike/matrix spike duplicate (MS/MSD) samples, trip blanks, equipment rinsate blanks, and source

water blanks.

Temperature blanks were included in each cooler submitted to the laboratory to monitor sample storage

conditions prior to arrival at the laboratory. One field duplicate sample was collected per 10 samples.

The purpose of the field duplicate sample was to examine the variability of the samples. One trip blank

was collected per shipment of VOC samples. The purpose of the trip blank was to examine the potential

for cross-contamination of samples during shipping.

One equipment rinsate blank was collected for each type of non-dedicated soil sampling equipment used.

The purpose of the equipment rinsate blank was to examine the effectiveness of the decontamination

procedures. One source water blank was collected per water source used for decontamination for the

purpose of evaluating contamination in water used for decontamination activities.

MS samples are investigative samples analyzed to provide information about the effect of the sample

matrix on the digestion and measurement methodology. The MS samples for organic analysis are

performed in duplicate. MS and MSD samples were collected at a frequency of one per 20 samples.

Each type of field QC sample had the same preservation, analysis, and reporting procedures as the

related environmental samples with the exception of temperature blanks.

Laboratory QC samples consisted of laboratory control samples, laboratory duplicates, internal standards,

laboratory method blanks, MS/MSD, post digestion spikes, and surrogates. TriMatrix Laboratories
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conducted the laboratory analysis and QC in accordance with the SAP (Tetra Tech, 2010). Tetra Tech

reviewed the laboratory QC during the data validation, and noncompliances were noted in the data

validation memoranda in Appendix C.

3.7 FIELD MEASUREMENTS

The following subsections present discussions pertaining to field measurements performed in conjunction

with the RI.

Field measurements collected during the course of the RI were:

 VOC screening of workers’ breathing space and recovered soil samples.

 XRF analysis of soil samples during the December 2010 investigation.

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

VOC screening was conducted using a MiniRae 2000 PID. The PID readings were recorded on the

boring logs (Appendix A-1). There were no positive PID readings above background. XRF analysis was

conducted using an Innov-X XT400. The XRF readings were recorded on a separate table included in

Appendix A-1 with the boring logs. Water quality parameters were measured using a YSI water quality

meter.

Each instrument was calibrated prior to its delivery to the field, daily, or as needed. The project

calibration log sheet was used to document the calibration of field testing equipment and both are

provided in Appendix A-7.

3.8 DECONTAMINATION PROCEDURES

Proper decontamination of field equipment was an integral part of the overall QC process.

Decontamination liquids were placed in 55-gallon drums and stored in a secure designated area until final

disposition. The containers were supplied by Miller Drilling, and were clearly identified and labeled as

IDW.

Prior to and after the completion of the sampling events, the procedure for decontaminating sampling

equipment was to:
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 Wash equipment in solution of tap water and Liquinox soap or equivalent.

 Rinse equipment with tap water.

 Double rinse with deionized or distilled water, or steam-clean equipment.

 Air dry equipment, if feasible.

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

public water supply.

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

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

3.9 FIELD DOCUMENTATION

Field documentation and tracking of sample custody were integral portions of the overall QA/QC process

for the RI. The field documentation system serves as a record of activities conducted in the field during

sample collection and data generation, and provided the means to identify, track, and monitor each

sample from the time of collection through final reporting of data.

3.9.1 Sample Identification

The sample identification scheme presented in the SAP (Tetra Tech, 2010) was used to identify and label

the field samples collected, and the field QC blanks created during the RI. The sample identification

procedure was used for the sample labels and chain-of-custody documents in order to maintain

consistency in the labeling process and to allow efficient handling of a large number of samples from

different sources. Sample identification was identified and followed in accordance with the SAP (Tetra

Tech, 2010). Chain-of-custody forms are provided in Appendix A-8.

3.9.2 Sample Log Sheets

The sampling coordinator maintained data sheets containing pertinent information regarding the samples.

The field logs are intended to provide sufficient data and observations to enable the field team and other

interested parties to reconstruct events that occurred during field activities.

Boring logs and well construction diagrams were prepared for the soil borings and monitoring wells. The

physical characteristics of these samples (e.g., color, lithology, general appearance, odor, etc.) were
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recorded on sample log sheets. Similarly, sample logs were prepared for the soil, groundwater, IDW, and

QC samples.

3.10 LAND SURVEYING

Land surveying was conducted to determine the horizontal location and the vertical elevation of the

ground surface and the top of casing of the monitoring wells. Land surveying was conducted by James

Anderson Company for the December 2010 investigation and by Graef-USA Inc., for the December 2012

investigation. Locations were reported in Illinois State Plane Coordinate System North American Datum

1983 (NAD 83) and vertical elevations were reported in North American Vertical Datum 1988 (NAVD 88).

Monitoring well locations are shown on Figure 3-1. The survey information is provided in Appendix D.

3.11 SAMPLE MANAGEMENT

The following chain-of-custody procedures were followed to document sample possession from the time

of sample collection until ultimate disposal of the sample. For the purposes of these procedures, a

sample was considered to be in custody if it was:

 In one's actual possession.

 In view after being in one's possession.

 Secured (i.e., locked up) so that no one could tamper with it.

 In a secured area, available to authorized personnel only.

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

procedures included the following:

 A Chain-of-Custody record was completed in the field. The original accompanied the samples, and

copies were maintained at intermediate steps.

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

the Chain-of-Custody record and noted the date and time.

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

analytical laboratory for chemical analysis. Samples collected in December 2010 were analyzed for TCL

VOCs, TCL SVOCs, PAHs, PCBs, and TAL metals and samples collected in December 2012 were



Naval Station Great Lakes
Site 5 RI/RA

Revision: 0
Date: May 2013

Section: 3.0
Page 15 of 15

051301/P 3-15 CTO F275

analyzed for TCL VOCs by TriMatrix Laboratories of Grand Rapids, Michigan. Chain-of-custody forms

are provided in Appendix A-8.

3.12 INVESTIGATION-DERIVED WASTE MANAGEMENT

The types of wastes generated during both the December 2010 and 2012 investigations as a result of the

RI activities were drill cuttings (soil), disposable sampling equipment, personal protective equipment

(PPE), development and purge water, and decontamination liquids. The solid and liquid IDW was

collected and placed into 55-gallon drums supplied by Miller Drilling and Environmental Field Services,

Inc. The waste containers were clearly identified and labeled. The generated IDW was temporarily

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

One composite soil sample was collected from the drums containing solid IDW and one composite liquid

sample was collected from the drums containing liquid IDW and submitted to the laboratory for chemical

analysis in December 2010. The solid and liquid IDW samples were analyzed for TCLP VOCs, SVOCs,

pesticides, herbicides, and metals, reactivity, corrosivity, and ignitability. Analytical results were provided

to Naval Station Great Lakes personnel who were responsible for manifesting, transporting, and

disposing of the IDW. The results of the IDW analysis are provided in Appendix B with the waste

manifest.



TABLE 3-1

SAMPLING RATIONALE

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Sample Location Sampling Rationale

Surface Soil

NTC05-SB30 to NTC05-SB34 
(December 2012)

One surface soil sample was collected from each soil boring  at the 0 to 0.5 interval for TCL VOCs. 

Subsurface Soil

NTC05-SB30 to NTC05-SB34 
(December 2012)

One subsurface sample was collected near the groundwater based on PID and visual observations. Samples were 
collected for TCL VOCs.

Groundwater

NTC05-MW02, MW05, MW06 TO 
MW09 and NTC09-MW02 

(December 2012)

Sampes collected from these wells to determine if contamination is present in groundwater. Samples were collected 
for TCL VOCs.

PAH = polyaromatic hydrocarbons. TAL = Target Analyte List.

PCB = polychlorinated biphenyl. TCL = Target Compound List.

PID = photoionization detector. VOC = volatile organic compound.

SVOC = semivolatile organic compound. XRF = x-ray fluorescence.

NTC05-MW01 to NTC05-MW05 and 
NTC21-MW06 (December 2010)

Samples collected from these wells to determine if contamination is present in groundwater.  Samples were collected 
for TAL metals, TCL VOCs, SVOCs, PAHs and PCBs.

NTC05-SB01 to NTC05-SB24 
(December 2010)

One surface soil sample was collected from each soil boring at the 0 to 0.5 foot interval.  Samples were collected for 
TAL metals, TCL VOCs, SVOCs, PAHs, and PCBs.

NTC05-SB01 to NTC05-SB24 
(December 2010)

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

metals, TCL VOCs, SVOCs, PAHs, and PCBs. One and/or two subsurface samples were collected per location.  



TABLE 3-2

SAMPLING SUMMARY

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

SURFACE (0.5-1) (2)

NTC05-SB01-SS-0005 0-0.5 X X X X X X ---
NTC05-SB02-SS-0005 0-0.5 X X X X X X ---
NTC05-SB03-SS-0005 0-0.5 X X X X X X ---
NTC05-SB04-SS-0005 0-0.5 X X X X X X ---
NTC05-SB05-SS-0005 0-0.5 X X X X X X ---
NTC05-SB06-SS-0005 0-0.5 X X X X X X ---
NTC05-SB07-SS-0005 0-0.5 X X X X X X ---
NTC05-SB08-SS-0005 0-0.5 X X X X X X ---
NTC05-SB09-SS-0005 0-0.5 X X X X X X ---
NTC05-SB10-SS-0005 0-0.5 X X X X X X ---
NTC05-SB11-SS-0005 0-0.5 X X X X X X ---
NTC05-SB12-SS-0005 0-0.5 X X X X X X ---
NTC05-SB13-SS-0005 0-0.5 X X X X X X ---

NTC05-SB14-SS-0005 0-0.5 X X X X X X ---
NTC05-SB15-SS-0005 0-0.5 X X X X X X ---
NTC05-SB16-SS-0005 0-0.5 X X X X X X ---
NTC05-SB17-SS-0005 0-0.5 X X X X X X ---
NTC05-SB18-SS-0005 0-0.5 X X X X X X ---
NTC05-SB19-SS-0005 0-0.5 X X X X X X ---
NTC05-SB20-SS-0005 0-0.5 X X X X X X ---
NTC05-SB21-SS-0005 0-0.5 X X X X X X ---
NTC05-SB22-SS-0005 0-0.5 X X X X X X ---
NTC05-SB23-SS-0005 0-0.5 X X X X X X ---
NTC05-SB24-SS-0005 0-0.5 X X X X X X ---
NTC05-SB30-SS-0001 0-0.5 PID ONLY X ---
NTC05-SB31-SS-0001 0-0.5 PID ONLY X ---
NTC05-SB32-SS-0001 0-0.5 PID ONLY X ---
NTC05-SB33-SS-0001 0-0.5 PID ONLY X ---
NTC05-SB34-SS-0102 1-2 PID ONLY X ---
SUBSURFACE

NTC05-SB01-SB-0502 0.5-2 X X X X X X ---
NTC05-SB01-SB-0204 2-4 X X X X X X ---
NTC05-SB02-SB-0502 0.5-2 X X X X X X ---
NTC05-SB02-SB-0204 2-4 X X X X X X ---
NTC05-SB03-SB-0204 2-4 X X X X X X ---
NTC05-SB03-SB-0407 4-7 X X X X X X ---
NTC05-SB04-SB-0502 0.5-2 X X X X X X ---
NTC05-SB04-SB-0204 2-4 X X X X X X ---
NTC05-SB05-SB-0502 0.5-2 X X X X X X ---
NTC05-SB05-SB-0204 2-4 X X X X X X ---
NTC05-SB06-SB-0502 0.5-2 X X X X X X ---
NTC05-SB06-SB-0204 2-4 X X X X X X ---
NTC05-SB07-SB-0502 0.5-2 X X X X X X ---
NTC05-SB07-SB-0204 2-4 X X X X X X ---
NTC05-SB08-SB-0502 0.5-2 X X X X X X ---
NTC05-SB08-SB-0204 2-4 X X X X X X ---
NTC05-SB09-SB-0502 0.5-2 X X X X X X ---
NTC05-SB09-SB-0204 2-4 X X X X X X ---
NTC05-SB10-SB-0204 2-4 X X X X X X ---
NTC05-SB10-SB-0406 4-6 X X X X X X ---
NTC05-SB11-SB-0502 0.5-2 X X X X X X ---
NTC05-SB11-SB-0204 2-4 X X X X X X ---
NTC05-SB12-SB-0204 2-4 X X X X X X ---
NTC05-SB12-SB-0407 4-7 X X X X X X ---
NTC05-SB13-SB-0502 0.5-2 X X X X X X ---
NTC05-SB13-SB-0204 2-4 X X X X X X ---
NTC05-SB14-SB-0204 2-4 X X X X X X ---
NTC05-SB15-SB-0502 0.5-2 X X X X X X ---
NTC05-SB15-SB-0204 2-4 X X X X X X ---
NTC05-SB16-SB-0502 0.5-2 X X X X X X ---
NTC05-SB16-SB-0204 2-4 X X X X X X ---
NTC05-SB17-SB-0502 0.5-2 X X X X X X ---
NTC05-SB17-SB-0204 2-4 X X X X X X ---
NTC05-SB18-SB-0502 0.5-2 X X X X X X ---
NTC05-SB18-SB-0204 2-4 X X X X X X ---
NTC05-SB19-SB-0204 2-4 X X X X X X ---
NTC05-SB19-SB-0609 6-9 X X X X X X ---
NTC05-SB20-SB-0502 0.5-2 X X X X X X ---
NTC05-SB20-SB-0204 2-4 X X X X X X ---
NTC05-SB21-SB-0502 0.5-2 X X X X X X ---
NTC05-SB21-SB-0204 2-4 X X X X X X ---
NTC05-SB22-SB-0502 0.5-2 X X X X X X ---
NTC05-SB22-SB-0204 2-4 X X X X X X ---

Field 

Parameters(1)

---
NTC05-SB01 to NTC05-

SB24

Depth           

(feet bgs)
TAL Metals TCL PAHs TCL PCBsSample Name TCL SVOCsTCL VOCsXRF and PID

NTC05-SB01 to NTC05-
SB24
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SAMPLING SUMMARY

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Field 

Parameters(1)

Depth           

(feet bgs)
TAL Metals TCL PAHs TCL PCBsSample Name TCL SVOCsTCL VOCsXRF and PID

NTC05-SB23-SB-0502 0.5-2 X X X X X X ---
NTC05-SB23-SB-0204 2-4 X X X X X X ---
NTC05-SB24-SB-0502 0.5-2 X X X X X X ---
NTC05-SB24-SB-0204 2-4 X X X X X X ---
NTC05-SB30-SB-0506 5-6 PID ONLY X ---

NTC05-SB31-SB-0708 7-8 PID ONLY X ---
NTC05-SB32-SB-0405 4-5 PID ONLY X ---
NTC05-SB33-SB-0506 5-6 PID ONLY X ---
NTC05-SB34-SB-0809 8-9 PID ONLY X ---
GROUNDWATER 
NTC05-MW01 --- --- X X X X X X
NTC05-MW02 --- --- --- --- X --- X X
NTC05-MW03 --- --- X X X X X X
NTC05-MW04 --- --- X X X X X X
NTC05-MW05 --- --- X X X X X X
NTC05-MW06 (Dec 12) --- --- X X

NTC05-MW07 (Dec 12) --- --- X X
NTC05-MW08 (Dec 12) --- --- X X
NTC05-MW09 (Dec 12) --- --- X X
NTC05-MW02 (Dec 12) --- --- X X
NTC05-MW05 (Dec 12) --- --- X X
NTC09-MW02 (Dec 12) --- --- X X
NTC21-MW06 --- --- X X X X X X

Notes:
bgs  - below ground surface TAL - Target Analyte List SVOCs - polynuclear aromatic hydrocarbons
PCB - polychlorinated biphenyls TCL - Target Compound List XRF - x-ray fluorescence spectrometer
PID - photoionization detector VOCs - volatile organic compounds

(1)  Field parameters include temperature, pH, specific conductance, turbidity, oxidation-reduction potential, and dissolved oxygen.
(2)  First interval below asphalt



TABLE 3-3

GROUNDWATER ELEVATION SURVEY

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Top     

(feet 

bgs)

Bottom 

(feet 

bgs)

Depth to 

Water  

(feet bgs)

Water 

Level (feet 

msl)

Depth to 

Water  

(feet 

TOC)

Water 

Level 

(feet msl)

NTC05-MW01 657.08 656.730 13.14 3.14 13.14 6.15 650.58 5.40 651.33
NTC05-MW02 657.49 657.185 20.21 5.21 20.21 19.29 637.90 6.88 650.31
NTC05-MW03 658.12 657.815 14.00 4.00 14.00 6.56 651.26 x
NTC05-MW04 658.02 657.685 12.50 2.50 12.50 5.28 652.41 y
NTC05-MW05 656.58 656.255 16.50 6.50 16.50 4.96 651.30 4.91 651.35
NTC05-MW06 655.31 654.960 15.00 5.00 15.00 y 3.51 651.45
NTC05-MW07 655.38 655.130 17.00 7.00 17.00 y 3.80 651.33
NTC05-MW08 655.38 655.070 20.00 5.00 20.00 y 19.10 635.97
NTC05-MW09 654.74 654.500 17.00 7.00 17.00 y 8.57 645.93
NTC09-MW01 656.94 656.620 14.00 4.00 14.00 y 4.71 651.91
NTC09-MW02 654.86 654.570 16.00 6.00 16.00 y 7.52 647.05
NTC21-MW06 659.53 659.170 13.78 4.00 13.78 6.51 652.66 y

Notes:
1.  msl = mean sea level.
2.  bgs = below ground surface.
3.  Wells were surveyed according to North American Vertical Datum 88.
x.  Cannot find well. May have been covered with new asphalt.
y.   Not measured during this round.
TOC. Top of PVC well casing.

12/18/2012

Bottom of 

Well           

(feet bgs)

Screened Interval 12/17/2010

Monitoring Well 

Ground 

Surface 

Elevation 

(feet msl)

Top of 

Casing            

(feet msl)
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4.0 REMEDIAL INVESTIGATION RESULTS

The following subsections provide a detailed discussion of field data and analytical results that were

generated during the investigations at Site 5 at Naval Station Great Lakes. Figures 1-1 and 1-2 show the

general location of Naval Station Great Lakes, and Figure 2-1 shows the layout of the Transformer

Storage Boneyard.

The analytical data presented in this RI Report were subjected to a data validation process performed by

Tetra Tech personnel to make sure of the integrity and defensibility of the data. Samples collected for

chemical analysis during the December 2010 RI were analyzed for TCL VOCs, TCL SVOCs, PAHs,

PCBs, and TAL metals by TriMatrix Laboratories of Grand Rapids, Michigan. Samples collected for

chemical analysis during the December 2012 RI were analyzed for TCL VOCs by TriMatrix Laboratories

of Grand Rapids, Michigan. Detected concentrations in analyzed soil and groundwater samples are

discussed in this section.

4.1 SITE-SPECIFIC GEOLOGY

Geologic conditions at Site 5 were characterized as part of the RI. Surface and subsurface materials at

Site 5 were characterized based on data collected during the drilling of soil and well borings. Twenty-four

borings were advanced and the boring logs are included in Appendix A-1. The visual classifications were

utilized to develop geologic cross-sections for the site. Figure 4-1 presents the locations of the geologic

cross sections based on select borings. Figures 4-2, 4-3, 4-4, 4-5, 4-6, and 4-7 show cross-sectional

transects A-A’, B-B’, C-C’, D-D’, E-E’, and F-F’, respectively. Cross section A-A’ represents the

subsurface geology at the southwest corner of Site 5. Cross sections B-B’, C-C’, D-D’, and E-E’,

represent the subsurface geology in a general northwest to southeast orientation, beginning with B-B’ at

the western side of Site 5 to E-E’ at the eastern side of Site 5. Cross sections F-F’ presents the

subsurface geology in the northeast corner of Site 5 and extends southeast to existing well

NTC09-MW02.

The surface of Site 5 consists of less than 1 foot of asphalt, concrete, or gravel. Beneath the surface

cover is a layer of gravel fill material ranging from 2 to 3 feet in thickness. The subsurface lithology of Site

5 consists of alternating layers of gravel-sand-silt-clay mixtures. The Unified Soil Classification System

description of the soil ranges from GW/GM (gravels and silty gravels), to SM/SC/SW (silty sands, clayey

sands, and well-graded sands) to ML/CL (silts, silty clays and sandy clays), and finally CH (fat, hard clay)

in the subsurface soil. These units were present at different depths in the borings and were either
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continuous or discontinuous throughout the site. A hard, fat clay is present as a potential confining layer

of the shallow overburden at Site 5. The fat clay was encountered in some of the shallow 10 feet deep

borings, and at the bottom of all of the 15 feet or deeper borings. One boring, NTC05-SB13, was

advanced until refusal at 40 feet bgs, the deepest boring advanced at Site 5. The fat clay at

NTC05-SB13 was 32 feet thick at a depth of 8 to 40 feet bgs. The lithology is illustrated in cross-sections

of the borings across Site 5 shown on Figures 4-2, 4-3, 4-4, 4-5, 4-6, and 4-7.

In December 2012 an additional investigation was performed by Environmental Field Services, Inc. Six

borings were installed, of which, four were completed as monitoring wells. The lithology encountered was

similar to materials found in the initial investigation. Cross-sections D-D’ and F-F’ were expanded to show

the newly installed wells and also an existing well NTC09-MW02. Boring logs and well construction

diagrams have been provided in the Appendix A.

4.2 SITE-SPECIFIC HYDROGEOLOGY

The hydrogeologic conditions at Site 5 were interpreted from data collected during the subsurface

investigation activities at the site; including drilling, groundwater sampling, groundwater level

measurements, and aquifer testing.

4.2.1 Hydrogeologic Framework

The shallow overburden water table aquifer was characterized at Site 5. A deeper (confined) aquifer is

most likely present (based on previous studies at adjacent areas), but was not part of this investigation.

Five of the boring locations at the site were selected for installation of monitoring wells in December 2010.

Appendix A-3 includes the Monitoring Well Installation Sheets. In December 2010 the static level of the

potentiometric surface of the shallow aquifer ranged from approximately 5 to 6.5 feet bgs in the

monitoring well locations, except NTC05-MW02, in which depth to water was initially encountered in the

boring at 7 feet bgs in a thin water-bearing zone, but the static potentiometric surface was recorded as

19.29 feet bgs. Groundwater was first encountered at NTC05-MW01 at 6 feet bgs in a clayey-silt-

sand/gravel (GM) unit present at 6 to 12 feet bgs. A hard, fat clay (CH) was encountered at the bottom

3 feet of the boring from 12 to 15 feet bgs. Groundwater was first encountered at NTC05-MW02 at 7 feet

bgs in a clayey-silt-sand/gravel (GM) unit present at 7 to 8 feet bgs. Two more thin water-bearing zones

were encountered at this boring location at depths of 15 to 15.5 feet bgs and 20 to 21 feet bgs. Each of

these zones were confined by a hard fat clay (CH) 4 to 4.5 feet thick, which was also present at the

bottom 4 feet of the boring. These water bearing zones were discontinuous with the water-bearing zones

of the other four monitoring wells installed at Site 5, as evidenced by the depth and small amount of water
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present at NTC05-MW02. Groundwater was first encountered at NTC05-MW03 at 7 feet bgs in the

clayey-silt-sand/gravel (GM) unit present at 7 to 11 feet bgs grading into a clayey, silty sand (SM) present

for 11 to 13 feet bgs. A hard, fat clay (CH) was present at the bottom 1.5 feet of this boring.

Groundwater was first encountered at NTC05-MW04 at 3 feet bgs in sandy, silty clay (CL) present at 3 to

4 feet bgs grading to a silty sand (SM) at 4 to 5 feet bgs, a sand-silt-clay (ML/CL) from 5-10 feet, a clayey-

silty-sandy gravel (GM) at 10 to 11.5 feet bgs, and a silty clay (CL) at 11.5 to 12 feet bgs. A hard, fat clay

(CH) was present at the bottom 3 feet (12 to 15 feet bgs) at this boring. Groundwater was first

encountered at NTC05-MW05 at 6 feet bgs in a clayey, silty, sandy gravel (GM), which was also present

at 10 to 10.5 feet bgs and 15 to 16 feet bgs. These zones were confined by thin layers (1.5 to 3 feet

thick) of a fat, hard clay (CH), which was also present at the bottom 4 feet (16 to 20 feet bgs) of the

boring. These water-bearing zones appeared to be in conjunction with those of NTC05-MW01,

NTC05-MW03, NTC05-MW04, and NTC05-MW05.

4.2.2 Groundwater Flow Direction

Groundwater elevations for the shallow water table aquifer were determined based on the synoptic water-

level measurements collected on December 17, 2010 (see Table 3-3). Water-level measurements were

collected from the wells within a 2-hour time frame.

Static groundwater levels in unconsolidated materials at Site 5, as measured in the monitoring wells,

occur in moraine deposits at depths ranging from 4.96 feet in monitoring well NTC05-MW05 to 19.29 feet

in monitoring well NTC05-MW02. The groundwater elevations were used to generate the groundwater

potentiometric surface for the shallow water table aquifer at the site (Figure 4-8A). The water level data

collected for NTC05-MW02 was not used to generate Figure 4-8A, since the water-bearing zones at this

location were interpreted to be laterally discontinuous. The predominant groundwater flow direction at the

site is in a southeasterly direction toward Pettibone Creek and Lake Michigan. The groundwater flow in

the northern and central portions of Site 5 is southeasterly toward Pettibone Creek. The groundwater flow

in the southeastern portion of Site 5 is to the south towards Site 9 and the buried historical ravine.

The groundwater gauging events that occurred in December 2010 indicate the groundwater gradient

ranges from 0.0102 from NTC05-MW04 to NTC05-MW01 (across the southwestern portion of the site) to

0.0077 from NTC05-MW04 to NTC05-MW03 (across the central portion of the site) to 0.0057 from

NTC05-MW03 to NTC05-MW01 (across the southeastern portion of the site).

A second round of synoptic water level measurements was collected on December 18, 2012 during the

additional work at Site 5. The water level measurements were collected from nine monitoring wells within
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a 2-hour time frame (see Table 3-3). Static groundwater levels as measured in the monitoring wells

ranged in depth from 3.51 feet below top of casing in NTC05-MW06 to 19.10 feet below top of casing in

NTC05-MW08. This well (NTC05-MW08) was not used to generate the groundwater contour map as this

well was not making much water and was not fully recovered, similar to the conditions at well

NTC05-MW02 as mentioned above. The remaining eight wells were then used to generate the

groundwater contour map at the site (Figure 4-8B). The predominant groundwater flow direction at the

site is similar to the December 2010 round, which is in a southeasterly direction toward Pettibone Creek

and Lake Michigan.

4.2.3 Hydraulic Conductivity

The aquifer test data for the site were evaluated using the Bouwer and Rice Method (1989) for

unconfined aquifers. This method permits measurement of saturated hydraulic conductivity of aquifer

materials. The method was developed to measure the K of the aquifer around the screen, or otherwise

open portion of a full penetrating or partially penetrating well.

From December 19 through 21, 2010 aquifer tests were completed on four wells at Site 5: NTC05-MW01,

NTC05-MW03, NTC05-MW04, and NTC05-MW05. K values calculated for these wells ranged from

8.91 X 10
-4

centimeters per second (cm/sec) to 1.15 X 10
-3

cm/sec and averaged 9.82 x 10
-4

cm/sec or

2.78 feet per day (ft/day). Aquifer test results are summarized in Table 4-1. A slug test was not

performed at NTC05-MW02, since there was less than 1 foot of water in the well after sampling.

No hydraulic conductivity tests were performed during the December 2012 investigation.

4.2.4 Groundwater Migration Velocities

The hydraulic gradient for the shallow groundwater at the site was calculated graphically from

groundwater elevations presented on Figure 4-8A.

Using an average porosity of 0.39 for the clayey-silty sand/gravel (Freeze and Cherry, 1979) and the site-

wide geometric mean hydraulic conductivity of 2.77 feet per day, the groundwater velocity was

approximated for each groundwater flow path at the site. The groundwater migration velocities

determined were 0.073 feet per day (26.5 feet per year), 0.055 feet per day (20.0 feet per year), and

0.041 feet/day (14.8 feet per year) for the southwestern, central, and southeastern portions of the site,

respectively. Groundwater migration velocity data was not calculated for the northeastern portion of the

site due to the presence of discontinuous sand lenses. There were no monitoring wells present in the
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northwestern portion of the property. The average groundwater migration rate across the site was

calculated as 20.4 feet per year.

Care must be taken when interpreting these results because significant groundwater flow potential is

likely limited to the sand and gravel lenses. There is no evidence from the boring logs (and Figures 4-2 to

4-7) that these lenses are laterally extensive. Large-scale, site-wide transport of potential contaminants

in the shallow aquifer is not likely to be occurring.

4.3 SOIL AND GROUNDWATER RESULTS COMPARISON TO MINIMUM SCREENING

VALUES

In this section, soil and groundwater data are compared to Illinois Tiered Approach to Corrective Action

Objectives (TACO), Illinois Non-TACO, and United States Environmental Protection Agency (USEPA)

screening criteria. The purpose of the comparison is to use minimum screening values from the above

mentioned criteria in the selection of chemicals of potential concern (COPCs). The initial screening

process is conservative in nature because the screening criteria are not site-specific and tend to

over-estimate the site risk. However, it is useful in providing an initial list of COPCs and their respective

occurrence and distribution at the site. These COPCs are then carried into the human health risk

assessment (HHRA) where a site-specific risk evaluation is performed.

4.3.1 Surface Soil Sampling Results

Surface soil analytical results were compared to the Illinois TACO, Illinois Non-TACO, and USEPA

screening criteria as shown in Table 4-2. Analytical results for surface soil samples collected at Site 5 are

summarized in Tables 4-3A and 4-4A for the December 2010 field investigation. Analytical results for

surface soil samples during the December 2012 field investigation are summarized in Tables 4-3B and

4-4B. Surface soil sample locations are shown on Figure 3-1. Detailed surface soil analytical results are

provided in Appendix E-1. The following sections provide summaries of the chemicals that exceeded

minimum regulatory screening values (primarily residential) in surface soil.

VOCs

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

exceeding the minimum regulatory screening values from December 2010, as shown on Figure 4-9A.

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

exceeded the screening criteria.

VOC Exceedances in Surface Soil

Parameter

Frequency

of

Detection

Maximum

Result

(µg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(µg/kg)
Exceedances Source

Benzene 8/24 20 J NTC05-SB01 0.21 5 USEPA Risk SSL

Carbon Disulfide 12/24 390 J NTC05-SB01 310 2 USEPA Risk SSL

Carbon Tetrachloride 3/24 29 NTC05-SB05 0.17 3 USEPA Risk SSL

Chloroform 2/24 2.3 NTC05-SB05 0.053 2 USEPA Risk SSL

Ethylbenzene 5/24 220 NTC05-SB01 1.7 3 USEPA Risk SSL

Tetrachloroethene 1/24 2.6 NTC05-SB05 0.049 1 USEPA Risk SSL

Total Xylenes 15/24 760 NTC05-SB01 200 1 USEPA Risk SSL

Note: Refer to Table 4-3A for additional details and notes.
µg/kg = microgram per kilogram

In December 2010 benzene was detected in five surface soil samples at concentrations exceeding

minimum regulatory screening values, which ranged from 0.22 J to 20 J micrograms per kilogram (µg/kg).

The maximum concentration of benzene was detected in surface soil sample collected from

NTC05-SB01, located southwest of Building 1516 and the southwest corner of the site. Carbon disulfide

was detected in surface soil samples collected from NTC05-SB01 (390 J µg/kg) and NTC05-SB09

(320 J µg/kg) at concentrations exceeding minimum regulatory screening values. Surface soil samples

collected from NTC05-SB05 (southeast corner of the site) and NTC05-SB20 (northeast corner of the site)

contained concentrations of carbon tetrachloride and chloroform that exceeded minimum regulatory

screening values. Carbon tetratchloride was also detected at a concentration exceeding the minimum

regulatory screening value at NTC05-SB10, located east of Building 1516. Ethylbenzene was detected in

three surface soil samples at concentrations exceeding minimum regulatory screening values, which

ranged from 20 J to 221 µg/kg. As shown in the table above, tetrachloroethene and total xylenes were

each detected in only one sample at concentrations exceeding the minimum regulatory screening values.

During the December 2012 Investigation, benzene was detected in one surface soil sample at

concentrations exceeding minimum regulatory screening values. The one detection was in the soil

sample collected at NTC05-SB31 at a concentration of 0.23 µg/kg. Ethylbenzene was detected in two

surface soil samples at concentrations exceeding minimum regulatory screening values, which ranged
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from 0.93 J to 190 µg/kg. Also, as shown on Table 4-3B, naphthalene and total xylenes were each

detected in one sample at concentrations exceeding the minimum regulatory screening values.

Figure 4-9B presents the results of the VOC exceedances from the December 2012 field investigation.

SVOCs and PAHs

The table below presents a summary of data for SVOC and PAH contaminants that were detected at

concentrations exceeding the minimum regulatory screening values in December 2010, as shown on

Figure 4-10. The data presented include: frequency of contaminant detection, maximum results, identity

of the sample location having the maximum results, the screening value used, and the number of

samples that exceeded the screening criteria.

SVOC and PAH Exceedances in Surface Soil

Parameter

Frequency

of

Detection

Maximum

Result

(µg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(µg/kg)
Exceedances Source

2-Methylnaphthalene 9/24 900 NTC05-SB22 750 1 USEPA Risk SSL

Benzo(a)anthracene 21/24 6,100 NTC05-SB07 10 20 USEPA Risk SSL

Benzo(a)pyrene 22/24 12,000 NTC05-SB07 3.5 22 USEPA Risk SSL

Benzo(b)fluoranthene 22/24 14,000 NTC05-SB07 35 20 USEPA Risk SSL

Benzo(k)fluoranthene 23/24 5,800 NTC05-SB07 350 15 USEPA Risk SSL

Carbazole 1/24 77 J NTC05-SB05 30 1 USEPA DAF = 1

Chrysene 22/24 5,800 NTC05-SB07 160 16 USEPA DAF = 1

Dibenzo(a,h)anthracene 20/24 2,300 NTC05-SB07 11 19 USEPA Risk SSL

Indeno(1,2,3-cd)pyrene 22/24 9,700 NTC05-SB07 120 17 USEPA Risk SSL

Naphthalene 2/24 35 NTC05-SB01 0.47 2 USEPA Risk SSL

Note: Refer to Table 4-3A for additional details and notes.

In December 2010 2-methylnaphthalene was detected at concentrations exceeding minimum regulatory

screening values in a sample collected from NTC05-SB22, located directly north of Building 1516. The

surface soil sample collected from NTC05-SB05 contained a carbazole concentration of 77 J µg/kg, which

exceeds the minimum regulatory screening value. Naphthalene was detected in surface soil samples

collected from NTC05-SB01 (35 µg/kg) and NTC05-SB23 (0.71 J µg/kg) at concentrations exceeding

minimum regulatory screening values.
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Concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,

chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene that exceeded minimum regulatory

screening values were widespread throughout Site 5. However, higher concentrations of these

contaminants were detected at the following six sample locations: NTC05-SB02, NTC05-SB03,

NTC05-SB05, and NTC05-SB07, located south of Building 1516, NTC05-SB11, located slightly southeast

of Building 1516, and NTC05-SB21, located slightly northeast of Building 1516.

PCBs

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

exceeding the minimum regulatory screening values in December 2010, as shown on Figure 4-11. The

data presented include: frequency of contaminant detection, maximum results, identity of the sample

location having the maximum results, the screening value used, and the number of samples that

exceeded the screening criteria.

PCB Exceedances in Surface Soil

Parameter

Frequency

of

Detection

Maximum

Result

(µg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(µg/kg)
Exceedances Source

Aroclor-1242 1/24 21 J NTC05-SB18 5.3 1 USEPA Risk Based RSL

Aroclor-1254 6/24 100 J NTC05-SB09 8.8 6 USEPA Risk Based RSL

Aroclor-1260 13/24 120 J NTC05-SB09 24 5 USEPA Risk Based RSL

Note: Refer to Table 4-3A for additional details and notes.

In December 2010 Aroclor-1242 was detected at a concentration (21 J µg/kg) exceeding the minimum

regulatory screening value of 5.3 µg/kg in a surface soil sample collected from NTC05-SB18, located east

of Building 1516. Aroclor-1254 was detected in six surface soil samples at concentrations that exceeded

the minimum regulatory screening value of 8.8 µg/kg, ranging from 14 J to 100 J µg/kg. Aroclor-1260 was

detected in five surface soil samples at concentrations that exceeded the minimum regulatory screening

value of 24 µg/kg, ranging from 35 J to 120 J µg/kg.

Metals

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

exceeding the minimum regulatory screening values in December 2010, as shown on Figure 4-12. The

data presented include: frequency of contaminant detection, maximum results, identity of the sample
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location having the maximum results, the screening value used, and the number of samples that

exceeded the screening criteria.

Metal Exceedances in Surface Soil

Parameter

Frequency

of

Detection

Maximum

Result

(mg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(mg/kg)
Exceedances Source

Aluminum 24/24 14,000 NTC05-SB24 8.3 24 USEPA DAF = 1

Antimony 18/24 4.7 NTC05-SB16 0.27 16

USEPA MCL Based SSL

and DAF = 1

Arsenic 24/24 12 NTC05-SB09 0.001 24 USEPA Risk Based SSL

Barium 24/24 120

NTC05-SB09

NTC05-SB01
82 5

USEPA MCL Based SSL

and DAF = 1

Cadmium 24/24 1.9 NTC05-SB09 0.38 9

USEPA MCL Based SSL

and DAF = 1

Chromium 24/24 25 NTC05-SB13 2.1 24 USEPA DAF = 1

Cobalt 24/24 11 NTC05-SB24 0.17 24 USEPA DAF = 1

Copper 24/24 77 J NTC05-SB24 46 3 USEPA MCL Based SSL

Iron 24/24 66,000 NTC05-SB01 640 24 USEPA Risk Based SSL

Lead 24/24 340 NTC05-SB09 14 18 USEPA MCL Based SSL

Manganese 24/24 940 NTC05-SB24 57 24 USEPA Risk Based SSL

Mercury 19/24 0.53 NTC05-SB01 0.03 16 USEPA Risk Based SSL

Selenium 18/24 1.2 NTC05-SB09 0.26 13

USEPA MCL Based SSL

and DAF = 1

Thallium 24/24 1.2

NTC05-SB02

NTC05-SB01
0.056 24 USEPA DAF = 1

Vanadium 24/24 34 NTC05-SB13 22 7

USEPA Construction Worker

Ingestion

Note: Refer to Table 4-3A for additional details and notes.
mg/kg = milligrams per kilograms

Exceedances of metals in December 2010 were widespread throughout the site. However, most metals

were detected at concentrations an order of magnitude or higher than the minimum regulatory screening

values in surface soil samples collected from the northwest (NTC05-SB24) and southwest (NTC05-SB01

and NTC05-SB09) corners of the site.
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4.3.2 Subsurface Soil Sampling Results

Subsurface soil analytical results were compared to Illinois TACO, Illinois Non-TACO, and USEPA

screening criteria, as shown in Table 4-2. Analytical results for subsurface samples collected at Site 5 are

summarized in Tables 4-5 and 4-6. Subsurface soil sample locations are shown on Figure 3-1. Detailed

subsurface soil analytical results are provided in Appendix E-2. The following sections provide

summaries of the chemicals that exceeded minimum regulatory screening values (primarily residential) in

subsurface soils.

VOCs

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

exceeding the minimum regulatory screening values in December 2010, as shown on Figure 4-13. The

data presented include: frequency of contaminant detection, maximum results, identity of the sample

location having the maximum results, the screening value used, and the number of samples that

exceeded the screening criteria.

VOC Exceedances in Subsurface Soil

Parameter

Frequency

of

Detection

Maximum

Result

(µg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(µg/kg)
Exceedances Source

Benzene 6/47 50

NTC05-SB07-

0502 0.21 3

USEPA Risk

Based SSL

Carbon Disulfide 10/47 320 J

NTC05-SB08-

0502 310 1

USEPA Risk

Based SSL

Carbon Tetrachloride 7/47 33

NTC05-SB18-

0204 0.17 7

USEPA Risk

Based SSL

Chloroform 6/47 8.8

NTC05-SB05 -

0502 0.053 6

USEPA Risk

Based SSL

Ethylbenzene 5/47 87

NTC05-SB22-

0502 1.7 5

USEPA Risk

Based SSL

Methylene Chloride 1/47 19 J

NTC05-SB07-

0502 1.2 1

USEPA Risk

Based SSL and

DAF = 1

Tetrachloroethene 2/47 5.6

NTC05-SB05-

0502 0.049 2

USEPA Risk

Based SSL

Total Xylenes 4/47 440

NTC05-SB08-

0502 200 2

USEPA Risk

Based SSL

Note: Refer to Table 4-5 for additional details and notes.
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In December 2010 benzene was detected in three subsurface soil samples at concentrations exceeding

minimum regulatory screening values, which ranged from 9.3 J to 50 J µg/kg. The maximum

concentration of benzene was detected at a depth of 0.5 to 2 feet bgs in subsurface soil sample collected

from NTC05-SB07, located slightly southeast of Building 1516. As shown in the table above, carbon

disulfide and methylene chloride were each detected in one sample at concentrations exceeding the

minimum regulatory screening values. Carbon tetrachloride and chloroform were detected in subsurface

soil samples collected at depths of 0.5 to 4 feet bgs from NTC05-SB05, NTC05-SB18, and NTC05-SB20,

located east of Building 1516, at concentrations exceeding minimum regulatory screening values.

Carbon tetrachloride was also detected in subsurface soil samples at concentrations exceeding the

minimum regulatory screening value collected from NTC05-SB08 (0.5 to 2 feet bgs) and NTC05-SB19 (2

to 4 feet bgs). Chloroform was also detected in subsurface soil sample at a concentration exceeding the

minimum regulatory screening value collected from NTC05-SB21 (2 to 4 feet bgs), located northeast of

Building 1516. Ethylbenzene concentrations (7.1 J to 87 µg/kg) exceeding minimum regulatory screening

values were detected in four subsurface soil samples (NTC05-SB07, NTC05-SB08, NTC05-SB15, and

NTC05-SB22) collected at a depth of 0.5 to 2 feet bgs and one subsurface soil sample (NTC05-SB06)

collected at a depth of 2 to 4 feet bgs. Tetrachloroethene was detected at concentrations, 5.6 (0.5 to

2 feet bgs) and 2.9 µg/kg (2 to 4 feet bgs), exceeding minimum regulatory screening values in subsurface

soil samples collected from NTC05-SB05. Total xylenes were detected in subsurface soil samples

NTC05-SB08 (440 µg/kg) and NTC05-SB22 (230 µg/kg) at concentrations exceeding the minimum

regulatory screening value, collected at a depth of 0.5 to 2 feet bgs.

Five samples were collected during the December 2012 investigation for VOC analysis. VOCs were not

detected in those subsurface soil samples.

SVOCs and PAHs

The table below presents a summary of data for SVOC and PAH contaminants that were detected at

concentrations exceeding the minimum regulatory screening values from December 2010, as shown on

Figures 4-14. The data presented include: frequency of contaminant detection, maximum results, identity

of the sample location having the maximum results, the screening value used, and the number of

samples that exceeded the screening criteria.
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SVOC and PAH Exceedances in Subsurface Soils

Parameter

Frequency

of

Detection

Maximum

Result

(µg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(µg/kg)
Exceedances Source

Benzo(a)anthracene 30/47 22,000

NTC05-SB04-

0502 10 19

USEPA Risk

Based SSL

Benzo(a)pyrene 30/47 18,000

NTC05-SB04-

0502 3.5 27

USEPA Risk

Based SSL

Benzo(b)fluoranthene 30/47 22,000

NTC05-SB04-

0502 35 16

USEPA Risk

Based SSL

Benzo(k)fluoranthene 35/47 11,000

NTC05-SB04-

0502 350 4

USEPA Risk

Based SSL

Carbazole 1/47 3,200 J

NTC05-SB04-

0502 30 1

USEPA DAF = 1

Chrysene 30/47 20,000

NTC05-SB04-

0502 160 6

USEPA DAF = 1

Dibenzo(a,h)anthracene 27/47 3,700 J

NTC05-SB04-

0502 11 13

USEPA Risk

Based SSL

Dibenzofuran 10/47 1,100

NTC05-SB04-

0502 680 1

USEPA Risk

Based SSL

Indeno(1,2,3-cd)pyrene 30/47 12,000

NTC05-SB04-

0502 120 7

USEPA Risk

Based SSL

Naphthalene 15/47 32 J

NTC05-SB08-

0502 0.47 15

USEPA Risk

Based SSL

Note: Refer to Table 4-5 for additional details and notes.

Concentrations of carbozale and dibenzofuran exceeded minimum regulatory screening values in

samples collected from NTC05-SB04 (0.5 to 2 feet bgs), which is located near the south border of the

site. Benzo(k)fluoranthene was detected at concentrations (590 to 11,000 µg/kg) that exceeded minimum

regulatory screening values in samples collected at a depth of 0.5 to 2 feet bgs from NTC05-SB04,

NTC05-SB05, and NTC05-SB08. Chrysene was detected at concentrations (250 to 20,000 µg/kg) that

exceeded minimum regulatory screening values in samples collected at a depth of 0.5 to 2 feet bgs from

NTC05-SB04 through NTC05-SB06 and NTC05-SB08. Indeno(1,2,3-cd)pyrene was detected at

concentrations (130 to 12,000 µg/kg) that exceeded minimum regulatory screening values in samples

collected at a depth of 0.5 to 2 feet bgs from NTC05-SB04 through NTC05-SB08. Benzo(k)fluoranthene,

chrysene, and indeno(1,2,3-cd)pyrene concentrations also exceeded the minimum regulatory screening

values in a sample collected at a depth of 2 to 4 feet bgs from NTC05-SB08.
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PAH concentrations [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

dibenzo(a,h)anthracene, and naphthalene] that exceeded minimum regulatory screening values were

widespread throughout Site 5. However, concentrations of these contaminants, an order of magnitude or

higher than the minimum regulatory screening values, were detected at the following six sample

locations: NTC05-SB03 (4 to 7 feet bgs), NTC05-SB04 (0.5 to 2 feet bgs), NTC05-SB05 (0.5 to 2 feet

bgs), NTC05-SB06 (0.5 to 3 feet bgs), and NTC05-SB08 (0.5 to 2 and 2 to 4 feet bgs), located south of

Building 1516 and NTC05-SB22 (0.5 to 2 feet bgs), located slightly north of Building 1516.

PCBs

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

exceeding the minimum regulatory screening values, as shown on Figure 4-15. The data presented

include: frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.

PCB Exceedances in Subsurface Soils

Parameter

Frequency

of

Detection

Maximum

Result

(µg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(µg/kg)
Exceedances Source

Aroclor-1254 3/47 33 J

NTC05-SB09-

SB-0502 8.8 3
USEPA Risk Based SSL

Aroclor-1260 6/47 31 J

NTC05-SB09-

SB-0502 24 1
USEPA Risk Based SSL

Note: Refer to Table 4-5 for additional details and notes.

Aroclor-1254 concentrations exceeding minimum regulatory screening values ranged from 10 J to 33 J,

and were detected in subsurface soil samples collected from NTC05-SB08 (0.5 to 2 and 2 to 4 feet bgs)

and NTC05-SB09 (0.5 to 2 feet bgs). Aroclor-1260 was detected at a concentration (31 J µg/kg) that

exceeds the minimum regulatory screening value of 24 µg/kg at one subsurface soil location

(NTC05-SB09).

Metals

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

exceeding the minimum regulatory screening values, as shown on Figures 4-16 and 4-17. The data
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presented include: frequency of contaminant detection, maximum results, identity of the sample location

having the maximum results, the screening value used, and the number of samples that exceeded the

screening criteria.

Metal Exceedances in Subsurface Soils

Parameter

Frequency

of

Detection

Maximum

Result

(mg/kg)

Sample with

Maximum

Detection

Minimum Screening Criteria

Value

(mg/kg)
Exceedances Source

Aluminum 47/47 19,000

NTC05-SB10-

SB-0204 8.3 47
USEPA DAF = 1

Antimony 34/47 1.8

NTC05-SB08-

SB-0502 0.27 31
USEPA MCL Based SSL and DAF = 1

Arsenic 47/47 16

NTC05-SB13-

SB-0204 0.001 47
USEPA Risk Based SSL

Barium 47/47 170

NTC05-SB05-

SB-0204 82 13
USEPA MCL Based SSL and DAF = 1

Cadmium 47/47 1.3

NTC05-SB08-

SB-0502 0.38 13
USEPA MCL Based SSL and DAF = 1

Chromium 47/47 39

NTC05-SB08-

SB-0204 2.1 47

USEPA DAF = 1

Cobalt 47/47 14

NTC05-SB10-

SB-0204 0.17 47

USEPA DAF = 1

Iron 47/47 39,000

NTC05-SB15-

SB-0502 640 47

USEPA Risk Based SSL

Lead 47/47 310

NTC05-SB01-

SB-0502 14 35

USEPA Based SSL

Manganese 47/47 1,800

NTC05-SB09-

SB-0204 57 47

USEPA Risk Based SSL

Mercury 38/47 0.12

NTC05-SB08-

SB-0502

NTC05-SB09-

SB-0502 0.03 27

USEPA Risk Based SSL

Selenium 35/47 0.75

NTC05-SB08-

SB-0502 0.26 16
USEPA MCL Based SSL and DAF = 1

Thallium 47/47 1.9

NTC05-SB04-

SB-0502 0.056 47
USEPA DAF = 1

Vanadium 47/47 40

NTC05-SB17-

SB-0502 22 30

USEPA Construction Worker

Ingestion

Note: Refer to Table 4-5 for additional details and notes.

Aluminum, antimony, arsenic, barium, cadmium, chromium, cobalt, iron, lead, manganese, mercury,

selenium, thallium, and vanadium concentrations detected over minimum regulatory screening values
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were widespread throughout the site. However, most metals were detected at elevated concentrations at

the following sample locations: NTC05-SB01 (0.5 to 2 ft bgs), NTC05-SB07 (2 to 4 feet bgs),

NTC05-SB08 (0.5 to 2 and 2 to 4 feet bgs), NTC05-SB10 (2 to 4 feet bgs), NTC05-SB15 (2 to 4 feet bgs),

and NTC05-SB17 (0.5 to 2 feet bgs).

4.3.3 Groundwater Sampling Results

Groundwater analytical results were compared to Illinois TACO, Illinois Non-TACO, and USEPA

screening criteria as shown in Table 4-7. Analytical results for groundwater samples collected at Site 5

during the 2010 field investigation are summarized in Tables 4-8A and 4-9A. Analytical results for the

December 2012 field investigation are summarized in Tables 4-8B and 4-9B. Groundwater sample

locations are shown on Figure 3-1. Contaminants exceeding minimum regulatory screening values

(primarily USEPA Tapwater) in groundwater are shown on Figures 4-18A (2010 field investigation) and

4-18B (2012 field investigation) and summarized below. Detailed groundwater analytical results are

provided in Appendix E-3.

VOCs

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

exceeding the minimum screening criteria from December 2010. The data presented include: frequency

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

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

VOC Exceedances in Groundwater

Parameter

Frequency

of

Detection

Maximum

Result

(µg/L)

Location of

Maximum

Detection

Minimum Screening Criteria

Value

(µg/L)
Exceedances Source

Carbon

Tetrachloride 1/5 170 NTC05-MW05 0.37 1

USEPA Residential Vapor

Intrusion

Chloroform 1/5 18 NTC05-MW05 0.19 1 USEPA Tapwater

Note: Refer to Table 4-8A for additional details and notes.
µg/L = microgram per liter

Carbon tetrachloride and chloroform were detected in one groundwater sample collected from monitoring

well NTC05-MW05 at concentrations exceeding minimum regulatory screening values. Monitoring well

NTC05-MW05 is located in the northeast corner of the site. Monitoring well NTC05-MW02 was not

sampled for VOCs.



Naval Station Great Lakes
Site 5 RI/RA

Revision: 0
Date: May 2013

Section: 4.0
Page 16 of 26

051301/P 4-16 CTO F275

During the December 2012 investigation, carbon tetrachloride (100 µg/kg) and chloroform (16 µg/kg) were

detected in the same monitoring well as the previous investigation (NTC05-MW05) at a slightly lower

concentration.

SVOCs and PAHs

The table below presents a summary of data for SVOC and PAH contaminants that were detected at

concentrations exceeding the minimum regulatory screening values in December 2010. The data

presented include: frequency of contaminant detection, maximum results, identity of the sample location

having the maximum results, the screening value used, and the number of samples that exceeded the

screening criteria.

SVOC Exceedances in Groundwater

Parameter

Frequency

of

Detection

Maximum

Result

(µg/L)

Location of

Maximum

Detection

Minimum Screening Criteria

Value

(µg/L)
Exceedances Source

Benzo(a)pyrene 2/5 0.011 J NCT05-MW03 0.0029 2 USEPA Tapwater

Note: Refer to Table 4-8A for additional details and notes.

Concentrations of benzo(a)pyrene that exceeded minimum screening criteria were detected in samples

collected from monitoring wells NTC05-MW01 and NTC05-MW03. Monitoring well NTC05-MW01 is

located along the south border of the site and monitoring well NTC05-MW03 is located directly south of

Building 1516. Monitoring well NTC05-MW02 was not sampled for SVOCs and PAHs.

Metals

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

exceeding the minimum regulatory screening values in December 2010. The data presented include:

frequency of contaminant detection, maximum results, identity of the sample location having the

maximum results, the screening value used, and the number of samples that exceeded the screening

criteria.
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Metal Exceedances in Groundwater

Parameter

Frequency

of

Detection

Maximum

Result

(µg/L)

Location of

Maximum

Detection

Minimum Screening Criteria

Value

(µg/L)
Exceedances Source

Arsenic 3/6 1.3 J NTC05-MW02 0.045 3 USEPA Tapwater

Barium 6/6 8,100 NTC05-MW03 2,000 1 TACO and USEPA MCL

Cobalt 6/6 31 NTC05-MW03 11 1 USEPA Tapwater

Iron 6/6 120,000 NTC0-MW03 5,000 1 TACO and Non-TACO

Manganese 6/6 19,000 NTC05-MW03 150 2 TACO

Note: Refer to Table 4-8A for additional details and notes.

Arsenic concentrations exceeding minimum regulatory screening values were detected in monitoring

wells NTC05-MW01 (0.74 J µg/L), NTC05-MW02 (1.3 J µg/L), and NTC05-MW04 (0.4 J µg/L).

Concentrations of barium (8,100 µg/L), cobalt (31 µg/L), iron (120,000 µg/L), and manganese

(19,000 µg/L) exceeded minimum regulatory screening criteria in the groundwater sample collected from

monitoring well NTC05-MW03. Manganese was also detected at a concentration (240 µg/L) exceeding

minimum regulatory screening criteria in monitoring well NTC05-MW04.

4.4 SOIL AND GROUNDWATER RESULTS COMPARISON TO TACO CRITERIA

4.4.1 Surface Soil Results Comparison

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and

indeno(1,2,3-cd)pyrene, were detected at concentrations exceeding the TACO ingestion and inhalation

criteria (residential, industrial, and/or construction worker). These exceedances of TACO criteria in

surface soil are shown on Figure 4-19. It should be noted that the majority of the samples with PAH

TACO exceedances were collected in soil located immediately beneath asphalt paving except for sample

locations NTC05-SB02 through NTC05-SB05 and NTC05-SB10. These locations were gravel or grassy

areas located immediately adjacent to the paved areas. This is of significance to the investigation as

PAHs were the primary TACO contaminants detected in surface soil and the asphalt paving is a likely

source of the elevated PAH detections. In addition the PAHs may also be directly linked to the historic

storage of coal in this area before its use as the former transformer boneyard.
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Benzo(a)anthracene

The following table presents benzo(a)anthracene concentrations detected at Site 5 that exceed TACO

residential (900 µg/kg), industrial (8,000 µg/kg), and/or construction worker (170,000 µg/kg) ingestion

criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB02 0 to 0.5 2,000 Located along the southwest border of Site 5.

NTC05-SB03 0 to 0.5 1,500 Located along the south border of Site 5.

NTC05-SB05 0 to 0.5 1,800 Located along the southeast border of Site 5.

NTC05-SB07 0 to 0.5 6,100 Located slightly south of Building 1516.

NTC05-SB08 0 to 0.5 1,100 Located slightly south of Building 1516.

NTC05-SB21 0 to 0.5 2,800 Located slightly northeast of Building 1516.

NTC05-SB22 0 to 0.5 1,200 Located directly north of Building 1516.

Notes:(1) No surface soil samples exceeded the TACO industrial ingestion (8,000 µg/kg) criteria.
(2) TACO background concentration is 1,800 µg/kg

Benzo(a)pyrene

The following table presents benzo(a)pyrene concentrations detected at Site 5 that exceed TACO

residential (90 µg/kg), industrial (800 µg/kg), and/or construction worker (17,000 µg/kg) ingestion criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB02 0 to 0.5 2,800 Located along the southwest border of Site 5.

NTC05-SB03 0 to 0.5 2,500 Located along the south border of Site 5.

NTC05-SB04 0 to 0.5 320
Located along the southeast border of Site 5, directly behind the storage

shed.

NTC05-SB05 0 to 0.5 2,700 Located along the southeast border of Site 5.

NTC05-SB06 0 to 0.5 180 Located slightly south of Building 1516.

NTC05-SB07 0 to 0.5 12,000 Located slightly south of Building 1516.

NTC05-SB08 0 to 0.5 1,400 Located slightly south of Building 1516.

NTC05-SB09 0 to 0.5 780 Located slightly southwest of Building 1516.

NTC05-SB10 0 to 0.5 720 Located along the east border of Site 5.

NTC05-SB11 0 to 0.5 4,500 Located slightly southeast of Building 1516.

NTC05-SB16 0 to 0.5 1,100 Located directly northeast of Building 1516.

NTC05-SB17 0 to 0.5 1,700
Located slightly northeast of Building 1516 and directly east of NTC05-

SB16.
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Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB18 0 to 0.5 780 Located along the east border of Site 5.

NTC05-SB19 0 to 0.5 690 Located in the northeast corner of Site 5.

NTC05-SB20 0 to 0.5 1,100
Located in the northeast corner of Site 5, slightly southwest of sample

located NTC05-SB19.

NTC05-SB21 0 to 0.5 2,500 Located slightly northeast of Building 1516.

NTC05-SB22 0 to 0.5 450 J Located directly north of Building 1516.

Note: TACO background concentration is 2100 µg/kg

Benzo(b)flouranthene

The following table presents benzo(b)flouranthene concentrations detected at Site 5 that exceed TACO

residential (900 µg/kg), industrial (8,000 µg/kg), and/or construction worker (170,000 µg/kg) ingestion

criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB02 0 to 0.5 3,900 Located along the southwest border of Site 5.

NTC05-SB03 0 to 0.5 3,700 Located along the south border of Site 5.

NTC05-SB05 0 to 0.5 4,000 Located along the southeast border of Site 5.

NTC05-SB07 0 to 0.5 14,000 Located slightly south of Building 1516.

NTC05-SB08 0 to 0.5 2,100 Located slightly south of Building 1516.

NTC05-SB09 0 to 0.5 1,200 Located slightly southwest of Building 1516.

NTC05-SB10 0 to 0.5 1,200 Located along the east border of Site 5.

NTC05-SB11 0 to 0.5 4,900 Located slightly southeast of Building 1516.

NTC05-SB16 0 to 0.5 1,800 Located directly northeast of Building 1516.

NTC05-SB17 0 to 0.5 2,100
Located slightly northeast of Building 1516 and directly east of NTC05-

SB16.

NTC05-SB18 0 to 0.5 940 Located along the east border of Site 5.

NTC05-SB19 0 to 0.5 950 Located in the northeast corner of Site 5.

NTC05-SB20 0 to 0.5 1,500
Located in the northeast corner of Site 5, slightly southwest of sample

located NTC05-SB19.

NTC05-SB21 0 to 0.5 3,600 Located slightly northeast of Building 1516.

NTC05-SB22 0 to 0.5 1,500 Located directly north of Building 1516.

Note: TACO background concentration is 2,100 µg/kg
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Dibenzo(a,h)anthracene

The following table presents dibenzo(a,h)anthracene concentrations detected at Site 5 that exceed TACO

residential (90 µg/kg), industrial (800 µg/kg), and/or construction worker (17,000 µg/kg) ingestion criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB02 0 to 0.5 640 Located along the southwest border of Site 5.

NTC05-SB03 0 to 0.5 570 Located along the south border of Site 5.

NTC05-SB05 0 to 0.5 470 Located along the southeast border of Site 5.

NTC05-SB07 0 to 0.5 2,300 Located slightly south of Building 1516.

NTC05-SB08 0 to 0.5 250 Located slightly south of Building 1516.

NTC05-SB09 0 to 0.5 130 Located slightly southwest of Building 1516.

NTC05-SB10 0 to 0.5 150 J Located along the east border of Site 5.

NTC05-SB11 0 to 0.5 850 Located slightly southeast of Building 1516.

NTC05-SB16 0 to 0.5 280 Located directly northeast of Building 1516.

NTC05-SB17 0 to 0.5 370
Located slightly northeast of Building 1516 and directly east of NTC05-

SB16.

NTC05-SB19 0 to 0.5 140 Located in the northeast corner of Site 5.

NTC05-SB20 0 to 0.5 260
Located in the northeast corner of Site 5, slightly southwest of sample

located NTC05-SB19.

NTC05-SB21 0 to 0.5 550 Located slightly northeast of Building 1516.

NTC05-SB22 0 to 0.5 750 Located directly north of Building 1516.

Note: TACO background concentration is 420 µg/kg

Indeno(1,2,3-cd)pyrene

The following table presents indeno(1,2,3-cd)pyrene concentrations detected at Site 5 that exceed TACO

residential (900 µg/kg), industrial (8,000 µg/kg), and/or construction worker (170,000 µg/kg) ingestion

criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB02 0 to 0.5 2,300 Located along the southwest border of Site 5.

NTC05-SB03 0 to 0.5 2,100 Located along the south border of Site 5.

NTC05-SB05 0 to 0.5 1,900 Located along the southeast border of Site 5.

NTC05-SB07 0 to 0.5 9,700 Located slightly south of Building 1516.

NTC05-SB08 0 to 0.5 1,000 Located slightly south of Building 1516.

NTC05-SB11 0 to 0.5 3,400 Located slightly southeast of Building 1516.
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Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB16 0 to 0.5 1,000 Located directly northeast of Building 1516.

NTC05-SB17 0 to 0.5 1,600
Located slightly northeast of Building 1516 and directly east of NTC05-

SB16.

NTC05-SB21 0 to 0.5 1,700 Located slightly northeast of Building 1516.

NTC05-SB22 0 to 0.5 1,100 Located directly north of Building 1516.

Note: TACO background concentration is 1,600 µg/kg

4.4.2 Subsurface Soil Results Comparison

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flouranthene,

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were detected at concentrations above TACO

ingestion (residential, industrial, and/or construction worker) criteria. These PAHs may also be directly

linked to the historic storage of coal in this area before its use as the former transformer boneyard.

Manganese was detected at concentrations above TACO ingestion (residential only) criteria. These

exceedances of TACO residential, industrial, construction worker, and soil to groundwater criteria in

subsurface soil are shown on Figure 4-20.

Benzo(a)anthracene

The following table presents benzo(a)anthracene concentrations detected at Site 5 that exceed TACO

residential (900 µg/kg), industrial (8,000 µg/kg) and/or construction worker (170,000 µg/kg) ingestion

criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB04 0.5 to 2 22,000 Located along the southeast border of Site 5, directly behind the

storage shed.

NTC05-SB05 0.5 to 2 5,200 Located along the southeast border of Site 5.

NTC05-SB08 2 to 4 1,600 Located slightly south of Building 1516.

Benzo(a)pyrene

The following table presents benzo(a)pyrene concentrations detected at Site 5 that exceed TACO

residential (90 µg/kg), industrial (800 µg/kg), and/or construction worker (17,000 µg/kg) ingestion criteria:
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Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB03 4 to 7 160 Located along the south border of Site 5.

NTC05-SB04 0.5 to 2 18,000 Located along the southeast border of Site 5, directly behind the

storage shed.

NTC05-SB05 0.5 to 2 6,200 Located along the southeast border of Site 5.

NTC05-SB06 0.5 to 2 370 Located slightly south of Building 1516.

NTC05-SB07 0.5 to 2 140 Located slightly south of Building 1516.

NTC05-SB08 2 to 4 2,100 Located slightly south of Building 1516.

0.5 to 2 1,000

NTC05-SB09 0.5 to 2 150 Located slightly southwest of Building 1516.

NTC05-SB22 0.5 to 2 280 Located directly north of Building 1516.

Benzo(b)flouranthene

The following table presents benzo(b)flouranthene concentrations detected at Site 5 that exceed TACO

residential (900 µg/kg), industrial (8,000 µg/kg) and/or construction worker (170,000 ug.kg) ingestion

criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB04 0.5 to 2 22,000 Located along the southeast border of Site 5, directly behind the

storage shed.

NTC05-SB05 0.5 to 2 9,100 Located along the southeast border of Site 5.

NTC05-SB08 2 to 4 3,000 Located slightly south of Building 1516.

0.5 to 2 1,500

Benzo(k)fluoranthene

Benzo(k)fluoranthene was detected at a concentration of 11,000 µg/kg in soil sample NTC05-SB04 (0.5

to 2 feet bgs), located on the south border of the site. This concentration exceeded the TACO residential

ingestion SRO value of 9,000 µg/kg. This sample did not exceed the TACO industrial (78,000 µg/kg) and

construction worker (1,700,000) ingestion criteria.

Carbazole

Carbazole was detected at a concentration of 3,200 J µg/kg in a soil sample collected at NTC05-SB04

(0.5 to 2 feet bgs) located along the southeast border of Site 5, directly behind the storage shed. This

concentration exceeded the TACO soil to groundwater value of 600 µg/kg.
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Dibenzo(a,h)anthracene

The following table presents dibenzo(a,h)anthracene concentrations detected at Site 5 that exceed TACO

residential (90 µg/kg), industrial (800 µg/kg), and/or construction worker (17,000 µg/kg) ingestion criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB04 0.5 to 2 3,700 J Located along the southeast border of Site 5, directly behind the

storage shed.

NTC05-SB05 0.5 to 2 1,100 Located along the southeast border of Site 5.

NTC05-SB08 2 to 4 210 Located slightly south of Building 1516.

0.5 to 2 380

NTC05-SB22 0.5 to 2 240 Located directly north of Building 1516.

Indeno(1,2,3-cd)pyrene

The following table presents indeno(1,2,3-cd)pyrene concentrations detected at Site 5 that exceed TACO

residential (900 µg/kg), industrial (8,000 µg/kg), and/or construction worker (170,000 µg/kg) ingestion

criteria:

Sample Location
Depth

(feet bgs)

Result

(µg/kg)
Description of Sample Location

NTC05-SB04 0.5 to 2 12,000 Located along the southeast border of Site 5, directly behind the

storage shed.

NTC05-SB05 0.5 to 2 3,900 Located along the southeast border of Site 5.

NTC05-SB08 2 to 4 1,500 Located slightly south of Building 1516.

Manganese

Manganese was detected at a concentration of 1,800 mg/kg in a soil sample collected at NTC05-SB09 (2

to 4 feet bgs) located slightly southwest of Building 1516. This concentration exceeded the TACO

residential ingestion criteria of 1,600 mg/kg.

4.4.3 Groundwater Results Comparison

Barium, carbon tetrachloride, chloroform, iron, and manganese were detected at concentrations above

TACO Class I groundwater criteria in December 2010. These exceedances in groundwater are shown on

Figure 4-21.
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During the December 2012 field investigation, carbon tetrachloride and chloroform were detected at

concentrations above TACO Class I groundwater criteria. These exceedances in groundwater are shown

on Figure 4-21.

Carbon Tetrachloride

In December 2010 carbon tetrachloride was detected in one sample collected from NTC05-MW05 at a

concentration (170 µg/L) exceeding TACO Class I groundwater criteria (5 µg/L). During the December

2012 field investigation, carbon tetrachloride was also detected in one sample collected from

NTC05-MW05 at a concentration (100 µg/L) exceeding the TACO I groundwater criteria (5 µg/L).

Monitoring well NTC05-MW05 is located in the northeast corner of Site 5 near maintenance shops. While

the actual source of the carbon tetrachloride is unknown, it is likely linked to the adjacent maintenance

shops. The historical use and disposal of cleaning solvents containing carbon tetrachloride could have

led to its presence in groundwater. In addition it was recently reported that dumpsters from Naval Station

Great Lakes have been cleaned and painted in the area of the salt dome in the past. Solvents may have

been used in the process of cleaning and painting.

Chloroform

In December 2010 chloroform was detected in one sample collected from NTC05-MW05 at a

concentration (18 µg/L) exceeding TACO Class I groundwater criteria (0.2 µg/L). Monitoring well

NTC05-MW05 is located in the northeast corner of Site 5. During the December 2012 field investigation,

chloroform was detected in one sample collected from NTC05-MW05 at a concentration (16 µg/L)

exceeding TACO Class I groundwater criteria (0.2 µg/L). While the actual source of the chloroform, like

carbon tetrachloride, is unknown, it is likely linked to the adjacent maintenance shops. Their historical

use and disposal of cleaning solvents containing chloroform could have led to its presence in

groundwater. It should be noted that chloroform is a degradation by-product of carbon tetrachloride.

Barium

Barium was detected in one sample collected from NTC05-MW03 at a concentration (8,100 µg/L)

exceeding TACO Class I groundwater criteria (2,000 µg/L). Monitoring well NTC05-MW03 is located

directly adjacent to the southwest corner of Building 1516. Barium was not known to be used at this site.

It is possible that the elevated barium concentration detected in NTC05-MW03 is directly linked to the
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historic storage of road salt in Building 1516. Excessive barium concentrations are often linked to brine

waters that are high in salts.

Iron

Iron was detected in one sample collected from NTC05-MW03 at a concentration (120,000 µg/L)

exceeding TACO Class I groundwater criteria (5,000 µg/L). Monitoring well NTC05-MW03 is located

directly southwest of Building 1516. Iron was not known to be used at this site. It is possible that the

elevated iron concentration detected in NTC05-MW03 is directly linked to the historic storage of road salt

(sodium) in Building 1516 or the historic storage of coal. Excessing sodium would affect the groundwater

pH and cause dissolution of certain soil metals (e.g. barium, iron, and manganese) into groundwater.

Manganese

Manganese was detected in samples collected from NTC05-MW03 and NTC05-MW04 at concentrations

(19,000 and 240 µg/L) exceeding TACO Class I groundwater criteria (150 µg/L). Monitoring well

NTC05-MW03 is located directly southwest of Building 1516 and monitoring well NTC05-MW04 is located

along the west border of Site 5. Manganese was not known to be used at this site. It is possible that the

elevated manganese concentration detected in NTC05-MW03 is directly linked to the historic storage of

road salt (sodium) in Building 1516. Excessing sodium would affect the groundwater pH and cause

dissolution of certain soil metals (e.g. barium, iron, and manganese) into groundwater.

4.5 SUMMARY

The initial comparison of the soil results to the minimum regulatory screening criteria (Section 4.3)

identified many exceedances. The minimum regulatory screening criteria in many cases are the “soil to

groundwater” criteria provided by TACO or USEPA. However, when the soil results are compared to the

TACO residential, industrial, and/or construction worker ingestion and inhalation screening criteria

(Table 4-2), the number of exceedances decrease as described in Sections 4.4.1 and 4.4.2 and shown on

Figures 4-19 and 4-20.

The comparison of the groundwater results in Section 4.4.3 identified a handful of exceedances in the

surficial aquifer (see Figure 4-21). Based on the additional investigation conducted in December 2012,

the detection of carbon tetrachloride and chloroform in NTC05-MW05 appears to be isolated. These

chemicals were detected at concentrations that exceeded the minimum screening criteria in several soil

samples however they were not detected at concentrations that exceeded the TACO residential,
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industrial, or construction worker ingestion or inhalation criteria. In addition carbon tetrachloride and

chloroform were not detected at concentrations that exceeded the minimum screening criteria in the soil

or groundwater at Site 21 which is located upgradient (north) of Site 5. Naval Station Great Lakes and

the communities surrounding the base use a public water supply that obtains water from Lake Michigan.

Naval Station Great Lakes also has an ordinance that does not allow the use of groundwater, and a

Memorandum of Agreement with Illinois EPA that restricts the use of groundwater. The silt and pebbly

clay in the surficial aquifer has insufficient permeability to allow free groundwater movement, and is not

considered to be a favorable source of groundwater (Illinois State Geological Survey, 1950).



TABLE 4-1

AQUIFER TEST RESULTS

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Monitoring Well Northing Easting 

Elevation 

Top of PVC            

(feet above 

msl)

Existing 

Ground 

Elevation 

(feet above 

msl) 

Total 

Depth

Hydraulic 

Conductivity 

(ft/day)

Hydraulic 

Conductivity 

(cm/sec)

NTC05-MW01 2057221.229 1114814.963 656.730 657.08 13.14 3.14 - 13.14 653.59 - 643.59 2.00 - 13.14 654.73 - 643.59 2.75 9.70 X 10 -4

NTC05-MW02 2057341.053 1114955.739 657.185 657.49 20.21 5.21 - 20.21 651.98 - 636.98 3.21 - 20.21 653.98 - 636.98 Not Tested Not Tested

NTC05-MW03 2057339.166 1114822.842 657.815 658.12 14.00 4.00 - 14.00 653.82 - 643.82 2.00 - 14.00 655.82 - 643.82 3.26 1.15 X 10 -3

NTC05-MW04 2057332.019 1114671.754 657.685 658.02 12.50 2.50 - 12.50 655.19 - 645.19 2.00 - 12.50 655.69 - 645.19 2.60 9.18 X 10 -4

NTC05-MW05 2057447.405 1114961.003 656.255 656.58 16.50 6.50 - 16.50 649.76 - 639.76 4.00 - 16.50 652.26 - 639.76 2.53 8.91 X 10 
-4

NTC21-MW06 2057503.81 1114703.35 659.17 659.53 13.78 4 - 13.78 655.17 - 645.39 3.00 - 14.00 656.17 - 645.17 26.61 9.4 X 10 -3

Notes: 2.77 9.77E-04

1.  Rising head slug tests completed in selected wells were analyzed by Bouwer and Rice Method (1983). 2.78 9.82E-04
2.  Elevations were obtained by surveyor James Anderson and Associates.
3.  Northing and Easting Coordinates according to North American Datum 83.
4.  Vertical Elevations according to North American Vertical Datum 88.
5. The geometric and arithmetic mean do not include NTC21-MW06.

Screen Depth
Screen 

Elevation
Sandpack Depth

Sandpack 

Elevation

Geometric Mean5

Arithmetic Mean5



TABLE 4-2

SOIL REGULATORY SCREENING VALUES

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Volatile Organics (ug/kg)
2-BUTANONE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 28000000 200000000 1500 NC 24000000 24000000 190000000 20000000 89000 4400
ACETONE 100000000 70000000 100000000 NC 100000000 NC 25000 NC NC NC NC NC NC NC NC 61000000 630000000 4500 NC NC NC 280000000 NC 130000 6600
BENZENE 800 12000 1600 100000 2200 2300000 30 NC NC NC NC NC NC NC NC 1100 5400 0.21 2.6 830 1600 390000 10000 34 1.7
CARBON DISULFIDE 720000 7800000 720000 200000000 9000 20000000 32000 NC NC NC NC NC NC NC NC 820000 3700000 310 NC 720000 720000 31000000 260000 29000 1500
CARBON TETRACHLORIDE 300 5000 640 44000 900 410000 70 NC NC NC NC NC NC NC NC 610 3000 0.17 1.9 330 610 310000 5700 66 3.3
CHLOROFORM 300 100000 540 940000 760 2000000 600 NC NC NC NC NC NC NC NC 290 1500 0.053 NC 280 520 700000 2600 590 29
CYCLOHEXANE NC NC NC NC NC NC NC NC 280000 NC 280000 NC 110000 NC NC 7000000 29000000 13000 NC 8.51E+12 1.32E+13 NC 120000 NC NC
DICHLORODIFLUOROMETHANE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 180000 780000 610 NC 250000 390000 62000000 54000 550000 28000
ETHYLBENZENE 400000 7800000 400000 200000000 58000 20000000 13000 NC NC NC NC NC NC NC NC 5400 27000 1.7 780 400000 400000 2000000 52000 13000 670
METHYL ACETATE NC NC NC NC NC NC NC NC 27000000 78000000 27000000 1000000000 27000000 1000000000 29000 78000000 1000000000 7500 NC NC NC 310000000 NC 150000 7400
METHYL CYCLOHEXANE NC NC NC NC NC NC NC NC 120000 NC 120000 NC 46000 NC NC NC NC NC NC 490000 490000 NC NC NC NC
METHYLENE CHLORIDE 13000 85000 24000 760000 34000 12000000 20 NC NC NC NC NC NC NC NC 11000 53000 1.2 1.3 13000 24000 2900000 110000 23 1.2
N-PROPYLBENZENE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 3400000 21000000 2500 NC NC NC 24000000 260000 NC NC
STYRENE 1500000 16000000 1500000 410000000 430000 41000000 4000 NC NC NC NC NC NC NC NC 6300000 36000000 1800 110 1500000 1500000 62000000 870000 3500 180
TETRACHLOROETHENE 11000 12000 20000 110000 28000 2400000 60 NC NC NC NC NC NC NC NC 550 2600 0.049 2.3 10000 20000 40000 9100 58 2.9
TOLUENE 650000 16000000 650000 410000000 42000 410000000 12000 NC NC NC NC NC NC NC NC 5000000 45000000 1600 690 650000 650000 25000000 820000 12000 590
TOTAL XYLENES 320000 16000000 320000 410000000 5600 41000000 150000 NC NC NC NC NC NC NC NC 630000 2700000 200 9800 700000 1100000 62000000 190000 140000 7100
TRICHLOROFLUOROMETHANE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 790000 3400000 830 NC 1100000 1600000 93000000 240000 160000 8000
Semivolatiles (ug/kg)
1,1-BIPHENYL NC NC NC NC NC NC NC NC NC 3900000 NC 100000000 NC 10000000 150000 3900000 51000000 19000 NC NC NC 15000000 NC 1100000 57000
ACETOPHENONE NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 7800000 100000000 1100 NC NC NC 31000000 NC 18000 890
BENZALDEHYDE NC NC NC NC NC NC NC NC 620000 7800000 620000 200000000 620000 200000000 3300 7800000 100000000 810 NC NC NC 31000000 NC 17000 860
BIS(2-ETHYLHEXYL)PHTHALATE 31000000 46000 31000000 410000 31000000 4100000 3600000 NC NC NC NC NC NC NC NC 35000 120000 1100 1400 NC NC 1200000 NC 3600000 180000
BUTYL BENZYL PHTHALATE 930000 16000000 930000 410000000 930000 410000000 930000 NC NC NC NC NC NC NC NC 260000 910000 510 NC NC NC 8800000 NC 17000000 840000
DI-N-BUTYL PHTHALATE 2300000 7800000 2300000 200000000 2300000 200000000 2300000 NC NC NC NC NC NC NC NC 6100000 62000000 9200 NC NC NC 24000000 NC 5000000 250000
Polynuclear Aromatic Hydrocarbons (ug/kg)
2-METHYLNAPHTHALENE NC NC NC NC NC NC NC 140 NC NC NC NC NC NC NC 310000 4100000 750 NC NC NC 1200000 NC NC NC
ACENAPHTHENE NC 4700000 NC 120000000 NC 120000000 570000 130 NC NC NC NC NC NC NC 3400000 33000000 22000 NC NC NC 13000000 NC 630000 31000
ACENAPHTHYLENE NC NC NC NC NC NC NC 70 NC 2300000 NC 61000000 NC 61000000 85000 3400000 33000000 22000 NC NC NC NC NC NC NC
ANTHRACENE NC 23000000 NC 610000000 NC 610000000 12000000 400 NC NC NC NC NC NC NC 17000000 170000000 360000 NC NC NC 67000000 NC 13000000 650000
BENZO(A)ANTHRACENE NC 900 NC 8000 NC 170000 2000 1800 NC NC NC NC NC NC NC 150 2100 10 NC NC NC 21000 NC 3200 160
BENZO(A)PYRENE NC 90 NC 800 NC 17000 8000 2100 NC NC NC NC NC NC NC 15 210 3.5 240 NC NC 2100 230000 8200 410
BENZO(B)FLUORANTHENE NC 900 NC 8000 NC 170000 5000 2100 NC NC NC NC NC NC NC 150 2100 35 NC NC NC 21000 NC 9800 490
BENZO(G,H,I)PERYLENE NC NC NC NC NC NC NC 1700 NC 2300000 NC 61000000 NC 61000000 27000000 1700000 17000000 120000 NC NC NC NC NC NC NC
BENZO(K)FLUORANTHENE NC 9000 NC 78000 NC 1700000 49000 1700 NC NC NC NC NC NC NC 1500 21000 350 NC NC NC 210000 NC 9800 490
CARBAZOLE NC 32000 NC 290000 NC 6200000 600 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 590 30
CHRYSENE NC 88000 NC 780000 NC 17000000 160000 2700 NC NC NC NC NC NC NC 15000 210000 1100 NC NC NC 2100000 NC 3200 160
DIBENZOFURAN NC NC NC NC NC NC NC NC NC NC NC NC NC 820000 NC 78000 1000000 680 NC NC NC 310000 NC 48000 2400
DIBENZO(A,H)ANTHRACENE NC 90 NC 800 NC 17000 2000 420 NC NC NC NC NC NC NC 15 210 11 NC NC NC 2100 NC 30000 1500
FLUORANTHENE NC 3100000 NC 82000000 NC 82000000 4300000 4100 NC NC NC NC NC NC NC 2300000 22000000 160000 NC NC NC 8900000 NC 6300000 310000
FLUORENE NC 3100000 NC 82000000 NC 82000000 560000 180 NC NC NC NC NC NC NC 2300000 22000000 27000 NC NC NC 8900000 NC 810000 41000
INDENO(1,2,3-CD)PYRENE NC 900 NC 8000 NC 170000 14000 1600 NC NC NC NC NC NC NC 150 2100 120 NC NC NC 21000 NC 28000 1400
NAPHTHALENE 170000 1600000 270000 41000000 1800 4100000 12000 200 NC NC NC NC NC NC NC 3600 18000 0.47 NC 170000 270000 4500000 31000 61000 3100
PHENANTHRENE NC NC NC NC NC NC NC 2500 NC 2300000 NC 61000000 NC 61000000 200000 1700000 17000000 120000 NC NC NC NC NC NC NC
PYRENE NC 2300000 NC 61000000 NC 61000000 4200000 3000 NC NC NC NC NC NC NC 1700000 17000000 120000 NC NC NC 6700000 NC 4600000 230000
PCBs (ug/kg)
AROCLOR-1242 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 220 740 5.3 NC NC NC 7600 440000 NC NC
AROCLOR-1254 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 220 740 8.8 NC NC NC 4400 440000 NC NC
AROCLOR-1260 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC 220 740 24 NC NC NC 7600 440000 NC NC
TOTAL AROCLOR NC 1000 NC 1000 NC 1000 NC NC NC NC NC NC NC NC NC 220 740 NC NC NC NC 7600 440000 NC NC
Metals (mg/kg)
ALUMINUM NC NC NC NC NC NC NC 9500 1000000 78000 1000000 1000000 870000 410000 NC 77000 990000 55000 NC 7090000 11000000 310000 18000 170 8.3
ANTIMONY NC 31 NC 820 NC 82 NC 4 NC NC NC NC NC NC NC 31 410 0.66 0.27 NC NC 120 NC 5.4 0.27
ARSENIC 750 NC 1200 NC 25000 61 NC 13 NC NC NC NC NC NC NC 0.39 1.6 0.0013 0.29 769 1440 13 53 5.8 0.29
BARIUM 690000 5500 910000 140000 870000 14000 NC 110 NC NC NC NC NC NC NC 15000 190000 300 82 709000 1100000 62000 1800 1600 82
BERYLLIUM 1300 160 2100 4100 44000 410 NC 0.59 NC NC NC NC NC NC NC 160 2000 58 3.2 1380 2570 620 71 63 3.2
CADMIUM 1800 78 2800 2000 59000 200 NC 0.6 NC NC NC NC NC NC NC 70 800 1.4 0.38 1840 3430 280 36 7.5 0.38
CALCIUM NC NC NC NC NC NC NC 9300 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
CHROMIUM 270 230 420 6100 690 4100 NC 16.2 NC NC NC NC NC NC NC NC NC NC 180000 276 515 NC NC 42 2.1
COBALT NC 4700 NC 120000 NC 12000 NC 8.9 NC NC NC NC NC NC NC 23 300 0.49 NC 1180 2210 93 21 3.3 0.17
COPPER NC 2900 NC 82000 NC 8200 NC 19.6 NC NC NC NC NC NC NC 3100 41000 51 46 NC NC 12000 NC 11000 560
IRON NC NC NC NC NC NC NC 15900 NC 55000 NC 1000000 NC 140000 NC 55000 720000 640 NC NC NC 220000 NC NC NC
LEAD NC 400 NC 800 NC 700 NC 36 NC NC NC NC NC NC NC 400 800 NC 14 NC NC NC NC NC NC
MAGNESIUM NC 325000 NC NC NC 730000 NC 4820 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
MANGANESE 69000 1600 91000 41000 8700 4100 NC 636 NC NC NC NC NC NC NC 1800 23000 57 NC 70900 110000 43000 180 2200 110
MERCURY 10 23 16 610 0.1 61 NC 0.06 NC NC NC NC NC NC NC 5.6 34 0.03 0.1 2.9 2.9 50 1100 2.1 0.1
NICKEL 13000 1600 21000 41000 440000 4100 NC 18 NC NC NC NC NC NC NC 1500 20000 48 NC NC NC 6200 NC 950 48
POTASSIUM NC NC NC NC NC NC NC 1268 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
SELENIUM NC 390 NC 10000 NC 1000 NC 0.48 NC NC NC NC NC NC NC 390 5100 0.95 0.26 NC NC 1500 NC 5.2 0.26
SILVER NC 390 NC 10000 NC 1000 NC 0.55 NC NC NC NC NC NC NC 390 5100 1.6 NC NC NC 1500 NC 31 1.6
SODIUM NC NC NC NC NC NC NC 130 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
THALLIUM NC 6.3 NC 160 NC 160 NC 0.32 NC NC NC NC NC NC NC NC NC NC 0.14 NC NC NC NC 1.1 0.056
VANADIUM NC 550 NC 14000 NC 1400 NC 25.2 NC NC NC NC NC NC NC 390 5200 180 NC NC NC 22 NC 5100 260
ZINC NC 23000 NC 610000 NC 61000 NC 95 NC NC NC NC NC NC NC 23000 310000 680 NC NC NC 93000 NC 14000 680

mg/kg = Milligram per kilogram. SSL = Soil Screening Level. NA = Not applicable.
ug/kg = Microgram per kilogram. USEPA = United States Environmental Protection Agency. NC = No criteria.

TACO Class I 

Soil to 

Groundwater 

Criteria

TACO 

Residential 

Inhalation

Parameter

TACO 

Residential 

Ingestion

TACO 

Industrial 

Inhalation

TACO 

Industrial 

Ingestion

TACO 

Construction 

Worker 

Inhalation 

SSLs

TACO 

Construction 

Worker 

Ingestion 

SSLs

TACO 

Background 

for Counties 

in Metro

Non-TACO 

Residential 

Inhalation

Non-TACO 

Residential 

Ingestion

Non-TACO 

Industrial 

Inhalation

Non-TACO 

Industrial 

Ingestion

Non-TACO 

Construction 

Worker 

Inhalation 

SSLs

Non-TACO 

Construction 

Worker 

Ingestion 

SSLs

Non-TACO 

Class I Soil to 

Groundwater 

Criteria

ORNL 

Residential 

Soil RSLs

ORNL 

Industrial 

Soil RSLs

USEPA 

Migration to 

Groundwater 

DAF = 20

USEPA 

Migration to 

Groundwater 

DAF = 1

USEPA 

Risk 

Based 

RSLs

USEPA 

MCL 

Based 

SSLs

USEPA 

Residential 

Inhalation 

SSLs

USEPA 

Industrial 

Inhalation 

SSLs

USEPA 

Construction 

Worker 

Ingestion 

SSLs

USEPA 

Construction 

Worker 

Inhalation 

SSLs



TABLE 4-3A

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SURFACE SOIL, 12/17/10

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Value Source Exceedances Value Source Exceedances Value Source Exceedances Value Source Exceedances
Volatile Organics (ug/kg)
2-BUTANONE 1/22 5.4 J 5.4 J NTC05-SB13-SS-0005 1500 USEPA Risk Based SSL 0 NC NC 0 NC NC 0 1500 Risk Based SSL 0
ACETONE 3/19 3.9 J 38 J NTC05-SB13-SS-0005 4500 USEPA Risk Based SSL 0 25000 Soil to Groundwater 0 NC NC 0 4500 Risk Based SSL 0
BENZENE 8/24 0.12 J 20 J NTC05-SB01-SS-0005 0.21 USEPA Risk Based SSL 5 30 Soil to Groundwater 0 NC NC 0 0.21 Risk Based SSL 5
CARBON DISULFIDE 12/24 0.61 J 390 J NTC05-SB01-SS-0005 310 USEPA Risk Based SSL 2 9000 Construction Worker Inhalation 0 NC NC 0 310 Risk Based SSL 2
CARBON TETRACHLORIDE 3/24 0.72 J 29 NTC05-SB05-SS-0005 0.17 USEPA Risk Based SSL 3 70 Soil to Groundwater 0 NC NC 0 0.17 Risk Based SSL 3
CHLOROFORM 2/24 1.5 2.3 NTC05-SB05-SS-0005 0.053 USEPA Risk Based SSL 2 300 Residential Inhalation 0 NC NC 0 0.053 Risk Based SSL 2

CYCLOHEXANE 9/24 0.28 J 110 J NTC05-SB01-SS-0005 13000 USEPA Risk Based SSL 0 NC NC 0 110000
Construction Worker 

Inhalation
0 13000 Risk Based SSL 0

DICHLORODIFLUOROMETHANE 1/24 0.51 J 0.51 J NTC05-SB03-SS-0005 610 USEPA Risk Based SSL 0 NC NC 0 NC NC 0 610 Risk Based SSL 0
ETHYLBENZENE 5/24 0.26 J 220 NTC05-SB01-SS-0005 1.7 USEPA Risk Based SSL 3 13000 Soil to Groundwater 0 NC NC 0 1.7 Risk Based SSL 3
METHYL ACETATE 5/24 3.1 J 310 NTC05-SB22-SS-0005 7400 USEPA DAF = 1 0 NC NC 0 29000 Soil to Groundwater 0 7400 DAF = 1 0

METHYL CYCLOHEXANE 17/24 0.45 J 750 NTC05-SB01-SS-0005 46000
Non-TACO Construction 

Worker Inhalation
0 NC NC 0 46000

Construction Worker 
Inhalation

0 490000
Residential and 

Industrial Inhalation
0

N-PROPYLBENZENE 5/24 10 J 140 NTC05-SB01-SS-0005 2500 USEPA Risk Based SSL 0 NC NC 0 NC NC 0 2500 Risk Based SSL 0
STYRENE 1/24 8.1 J 8.1 J NTC05-SB08-SS-0005 110 USEPA MCL Based SSL 0 4000 Soil to Groundwater 0 NC NC 0 110 MCL Based SSL 0
TETRACHLOROETHENE 1/24 2.6 2.6 NTC05-SB05-SS-0005 0.049 USEPA Risk Based SSL 1 60 Soil to Groundwater 0 NC NC 0 0.049 Risk Based SSL 1
TOLUENE 13/24 0.26 J 270 NTC05-SB01-SS-0005 590 USEPA DAF = 1 0 12000 Soil to Groundwater 0 NC NC 0 590 DAF = 1 0
TOTAL XYLENES 15/24 0.39 J 760 NTC05-SB01-SS-0005 200 USEPA Risk Based SSL 1 5600 Construction Worker Inhalation 0 NC NC 0 200 Risk Based SSL 1
Semivolatiles (ug/kg)
1,1-BIPHENYL 4/24 2.3 J 310 J NTC05-SB18-SS-0005 19000 USEPA Risk Based SSL 0 NC NC 0 150000 Soil to Groundwater 0 19000 Risk Based SSL 0
BENZALDEHYDE 2/24 3.4 J 15 J NTC05-SB01-SS-0005 810 USEPA Risk Based SSL 0 NC NC 0 3300 Soil to Groundwater 0 810 Risk Based SSL 0
BIS(2-ETHYLHEXYL)PHTHALATE 2/24 19 J 77 NTC05-SB24-SS-0005 1100 USEPA Risk Based SSL 0 46000 Residential Ingestion 0 NC NC 0 1100 Risk Based SSL 0

BUTYL BENZYL PHTHALATE 4/24 4.2 J 91 J NTC05-SB10-SS-0005 510 USEPA Risk Based SSL 0 930000
Residential, Industrial, and 

Construction Worker Inhalation 
and Soil to Groundwater

0 NC NC 0 510 Risk Based SSL 0

PAH (ug/kg)
2-METHYLNAPHTHALENE 9/24 17 J 900 NTC05-SB22-SS-0005 750 USEPA Risk Based SSL 1 NC NC 0 NC NC 0 750 Risk Based SSL 1
ACENAPHTHENE 12/24 0.35 J 490 NTC05-SB10-SS-0005 22000 USEPA Risk Based SSL 0 570000 Soil to Groundwater 0 NC NC 0 22000 Risk Based SSL 0
ACENAPHTHYLENE 11/24 1.8 720 J NTC05-SB07-SS-0005 22000 USEPA Risk Based SSL 0 NC NC 0 85000 Soil to Groundwater 0 22000 Risk Based SSL 0
ANTHRACENE 21/24 1.8 720 J NTC05-SB07-SS-0005 4E+05 USEPA Risk Based SSL 0 1E+07 Soil to Groundwater 0 NC NC 0 360000 Risk Based SSL 0
BENZO(A)ANTHRACENE 21/24 4.9 6100 NTC05-SB07-SS-0005 10 USEPA Risk Based SSL 20 900 Residential Ingestion 7 NC NC 0 10 Risk Based SSL 20
BENZO(A)PYRENE 22/24 4.2 12000 NTC05-SB07-SS-0005 3.5 USEPA Risk Based SSL 22 90 Residential Ingestion 17 NC NC 0 3.5 Risk Based SSL 22
BENZO(B)FLUORANTHENE 22/24 9.9 14000 NTC05-SB07-SS-0005 35 USEPA Risk Based SSL 20 900 Residential Ingestion 15 NC NC 0 35 Risk Based SSL 20
BENZO(G,H,I)PERYLENE 22/24 7.1 9700 NTC05-SB07-SS-0005 1E+05 USEPA Risk Based SSL 0 NC NC 0 2300000 Residentail Ingestion 0 120000 Risk Based SSL 0
BENZO(K)FLUORANTHENE 23/24 4.6 5800 NTC05-SB07-SS-0005 350 USEPA Risk Based SSL 15 9000 Residential Ingestion 0 NC NC 0 350 Risk Based SSL 15
CARBAZOLE 1/24 77 J 77 J NTC05-SB05-SS-0005 30 USEPA DAF = 1 1 600 Soil to Groundwater 0 NC NC 0 30 DAF = 1 1
CHRYSENE 22/24 4.6 5800 NTC05-SB07-SS-0005 160 USEPA DAF = 1 16 88000 Residential Ingestion 0 NC NC 0 160 DAF = 1 16

DIBENZOFURAN 8/24 3.6 J 220 J NTC05-SB10-SS-0005 680 USEPA Risk Based SSL 0 NC NC 0 820000
Construction Worker 

Ingestion
0 680 Risk Based SSL 0

DIBENZO(A,H)ANTHRACENE 20/24 4.6 2300 NTC05-SB07-SS-0005 11 USEPA Risk Based SSL 19 90 Residential Ingestion 14 NC NC 0 11 Risk Based SSL 19
FLUORANTHENE 22/24 4.9 8500 NTC05-SB07-SS-0005 2E+05 USEPA Risk Based SSL 0 3E+06 Residential Ingestion 0 NC NC 0 160000 Risk Based SSL 0
FLUORENE 3/24 1.3 J 490 NTC05-SB10-SS-0005 27000 USEPA Risk Based SSL 0 560000 Soil to Groundwater 0 NC NC 0 27000 Risk Based SSL 0
INDENO(1,2,3-CD)PYRENE 22/24 8.8 9700 NTC05-SB07-SS-0005 120 USEPA Risk Based SSL 17 900 Residential Ingestion 10 NC NC 0 120 Risk Based SSL 17
NAPHTHALENE 2/24 0.71 J 35 NTC05-SB01-SS-0005 0.47 USEPA Risk Based SSL 2 1800 Construction Worker Inhalation 0 NC NC 0 0.47 Risk Based SSL 2
PHENANTHRENE 21/24 2.5 2200 NTC05-SB10-SS-0005 1E+05 USEPA Risk Based SSL 0 NC NC 0 200000 Soil to Groundwater 0 120000 Risk Based SSL 0
PYRENE 24/24 2 J 10000 NTC05-SB07-SS-0005 1E+05 USEPA Risk Based SSL 0 2E+06 Residential Ingestion 0 NC NC 0 120000 Risk Based SSL 0
PCBs (ug/kg)
AROCLOR-1242 1/24 21 J 21 J NTC05-SB18-SS-0005 5.3 USEPA Risk Based SSL 1 NC NC 0 NC NC 0 5.3 Risk Based SSL 1
AROCLOR-1254 6/24 14 J 100 J NTC05-SB09-SS-0005 8.8 USEPA Risk Based SSL 6 NC NC 0 NC NC 0 8.8 Risk Based SSL 6
AROCLOR-1260 13/24 9 J 120 J NTC05-SB09-SS-0005 24 USEPA Risk Based SSL 5 NC NC 0 NC NC 0 24 Risk Based SSL 5

TOTAL AROCLOR 12/24 9 J 230 J NTC05-SB09-SS-0005 220 USEPA Residential SSL 1 1000
Residential, Industrial, and 

Construction Worker Ingestion
0 NC NC 0 220 Residential RSL 1

Minimum USEPA CriteriaMinimum Regulatory Screening Values Minimum Non-TACO Screening ValuesMinimum TACO Screening ValuesMaximum 

Result

Sample with 

Maximum Detection

Minimum 

Result

Frequency 

of Detection
Parameter
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Value Source Exceedances Value Source Exceedances Value Source Exceedances Value Source Exceedances

Maximum 

Result

Sample with 

Maximum Detection

Minimum 

Result

Frequency 

of Detection
Parameter

Minimum TACO Screening Values Minimum USEPA CriteriaMinimum Regulatory Screening Values Minimum Non-TACO Screening Values

Metals (mg/kg)
ALUMINUM 24/24 1800 14000 NTC05-SB24-SS-0005 8.3 USEPA DAF = 1 24 NC NC 0 78000 Residential Ingestion 0 8.3 DAF = 1 24

ANTIMONY 18/24 0.14 J 4.7 NTC05-SB16-SS-0005 0.27
USEPA MCL Based SSL 

and DAF = 1
16 31 Residential Ingestion 0 NC NC 0 0.27

MCL Based SSL and 

DAF = 1
16

ARSENIC 24/24 2.5 12 NTC05-SB09-SS-0005 0.001 USEPA Risk Based SSL 24 61 Construction Worker Ingestion 0 NC NC 0 0.0013 Risk Based SSL 24

BARIUM 24/24 8.6 120
NTC05-SB09-SS-0005   
NTC05-SB01-SS-0005

82
USEPA MCL Based SSL 

and DAF = 1
5 5500 Residential Ingestion 0 NC NC 0 82

MCL Based SSL and 

DAF = 1
5

BERYLLIUM 24/24 0.11 2.6 NTC05-SB01-SS-0005 3.2
USEPA MCL Based SSL 

and DAF = 1
0 160 Residential Ingestion 0 NC NC 0 3.2

MCL Based SSL and 
DAF = 1

0

CADMIUM 24/24 0.094 1.9 NTC05-SB09-SS-0005 0.38
USEPA MCL Based SSL 

and DAF = 1
9 78 Residential Ingestion 0 NC NC 0 0.38

MCL Based SSL and 

DAF = 1
9

CALCIUM 24/24 14000 130000
NTC05-SB16-SS-0005  
NTC05-SB18-SS-0005  
NTC05-SB06-SS-0005

NC NC 0 NC NC 0 NC NC 0 NC NC 0

CHROMIUM 24/24 5.6 25 NTC05-SB13-SS-0005 2.1 USEPA DAF = 1 24 230 Residential Ingestion 0 NC NC 0 2.1 DAF = 1 24
COBALT 24/24 2.2 11 NTC05-SB24-SS-0005 0.17 USEPA DAF = 1 24 4700 Residential Ingestion 0 NC NC 0 0.17 DAF = 1 24
COPPER 24/24 7.5 77 J NTC05-SB24-SS-0005 46 USEPA MCL Based SSL 3 2900 Residential Ingestion 0 NC NC 0 46 MCL Based SSL 3
IRON 24/24 6700 66000 NTC05-SB01-SS-0005 640 USEPA RISK BASED SSL 24 NC NC 0 55000 Residential Ingestion 1 640 Risk Based SSL 24
LEAD 24/24 4 340 NTC05-SB09-SS-0005 14 USEPA MCL Based SSL 18 400 Residential Ingestion 0 NC NC 0 14 MCL Based SSL 18
MAGNESIUM 24/24 11000 74000 NTC05-SB16-SS-0005 3E+05 TACO Resdential Ingestion 0 325000 Residential Ingestion 0 NC NC 0 NC NC 0
MANGANESE 24/24 200 940 NTC05-SB24-SS-0005 57 USEPA RISK BASED SSL 24 1600 Residential Ingestion 0 NC NC 0 57 Risk Based SSL 24
MERCURY 19/24 0.019 J 0.53 NTC05-SB01-SS-0005 0.03 USEPA RISK BASED SSL 16 0.1 Construction Worker Inhalation 5 NC NC 0 0.03 Risk Based SSL 16

NICKEL 24/24 6.4 25 J NTC05-SB24-SS-0005 48
USEPA Risk Based SSL and 

DAF = 1
0 1600 Residential Ingestion 0 NC NC 0 48

Risk Based SSL and 
DAF = 1

0

POTASSIUM 24/24 300 1900 NTC05-SB24-SS-0005 NC NC 0 NC NC 0 NC NC 0 NC NC 0

SELENIUM 18/24 0.2 J 1.2 NTC05-SB09-SS-0005 0.26
USEPA MCL Based SSL 

and DAF = 1
13 390 Residential Ingestion 0 NC NC 0 0.26

MCL Based SSL and 

DAF = 1
13

SILVER 23/24 0.022 J 0.35 NTC05-SB09-SS-0005 1.6
USEPA Risk Based SSL and 

DAF = 1
0 390 Residential Ingestion 0 NC NC 0 1.6

Risk Based SSL and 
DAF = 1

0

SODIUM 24/24 130 9900 NTC05-SB22-SS-0005 NC NC 0 NC NC 0 NC NC 0 NC NC 0

THALLIUM 24/24 0.066 J 1.2
NTC05-SB02-SS-0005  
NTC05-SB01-SS-0005

0.056 USEPA DAF = 1 24 6.3 Residential Ingestion 0 NC NC 0 0.056 DAF = 1 24

VANADIUM 24/24 10 34 NTC05-SB13-SS-0005 22
USEPA Construction 

Worker Ingestion
7 550 Residential Ingestion 0 NC NC 0 22

Construction Worker 

Ingestion
7

ZINC 24/24 27 350 NTC05-SB09-SS-0005 680
USEPA Risk Based SSL and 

DAF = 1
0 23000 Residential Ingestion 0 NC NC 0 680

Risk Based SSL and 
DAF = 1

0

mg/kg = Milligram per kilogram.
ug/kg = Microgram per kilogram.
SSL = Soil Screening Level.
USEPA = United States Environmental Protection Agency.
U = Not detected.
J = Estimated value.
NA = Not applicable.
NC = No criteria.
MCL = Maximum Contaminant Level.
PCB = Polychlorinated Biphenyl.
PAH = Polynuclear Aromatic Hydrocarbon.
DAF = Dilution and Attenuation Factor.
TACO = Illinois Tiered Approach to Corrective Action Objectives.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion



TABLE 4-3B

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE SOIL, 12/18/12

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Value Source Exceedances Value Source Exceedances Value Source Exceedances Value Source Exceedances
Volatile Organics (ug/kg)
2-BUTANONE 1/5 0.53 J 0.53 J NTC05-SB34-SS-0102 1000 USEPA RISK BASED SSL 0 NC NA 0 NC NA 0 1000 RISK BASED SSL 0

ACETONE 2/5 37 2600 J NTC05-SB31-SS-0001 2400 USEPA RISK BASED SSL 0 25000
SOIL TO 

GROUNDWATER
0 NC NA 0 2400 RISK BASED SSL 0

BENZENE 1/5 0.23 J 0.23 J NTC05-SB31-SS-0001 0.2 USEPA RISK BASED SSL 1 30
SOIL TO 

GROUNDWATER
0 NC NA 0 0.2 RISK BASED SSL 1

CARBON DISULFIDE 3/5 0.24 J 3.3 NTC05-SB34-SS-0102 210 USEPA RISK BASED SSL 0 900
CONSTRUCTION 

WORKER INHALATION
0 NC NA 0 210 RISK BASED SSL 0

DICHLORODIFLUOROMETHANE 1/5 0.31 J 0.31 J NTC05-SB31-SS-0001 300 USEPA RISK BASED SSL 0 NC NA 0 NC NA 0 300 RISK BASED SSL 0

ETHYLBENZENE 2/5 0.93 J 190 NTC05-SB31-SS-0001 1.5 USEPA RISK BASED SSL 2 5800
CONSTRUCTION 

WORKER INHALATION
0 NC NA 0 1.5 RISK BASED SSL 2

ISOPROPYLBENZENE 1/5 7.7 7.7 NTC05-SB31-SS-0001 640 RISK BASED SSL 0 5200
CONSTRUCTION 

WORKER INHALATION
0 NC NA 0 640 RISK BASED SSL 0

METHYL CYCLOHEXANE 2/5 0.44 J 0.67 J NTC05-SB34-SS-0102 4600
NON-TACO 

CONSTRUCTION WORKER  
INHALATION

0 NC NA 0 4600
CONSTRUCTION 

WORKER 
INHALATION

0 490000
RESIDENTIAL AND 

INDUSTRIAL 
INHALATION

0

METHYLENE CHLORIDE 1/5 0.79 J 0.79 J NTC05-SB30-SS-0001 2.5 RISK BASED SSL 0 20
SOIL TO 

GROUNDWATER
0 NC NA 0 2.5 RISK BASED SSL 0

NAPHTHALENE 1/5 0.82 J 0.82 J NTC05-SB32-SS-0001 0.47 RISK BASED SSL 1 180
CONSTRUCTION 

WORKER INHALATION
0 NC NA 0 0.47 RISK BASED SSL 0

TOLUENE 2/5 1.1 J 50 NTC05-SB31-SS-0001 590 USEPA DAF1 0 4200
CONSTRUCTION 

WORKER INHALATION
0 NC NA 0 590 DAF1 0

TOTAL XYLENES 2/5 5.3 J 1400 J NTC05-SB31-SS-0001 200 USEPA RISK BASED SSL 1 5600
CONSTRUCTION 

WORKER INHALATION
0 NC NA 0 200 RISK BASED SSL 1

ug/kg = Microgram per kilogram.
SSL = Soil Screening Level.
USEPA = United States Environmental Protection Agency.
U = Not detected.
J = Estimated value.
NA = Not applicable.
NC = No criteria.
MCL = Maximum Contaminant Level.
DAF = Dilution and Attenuation Factor.
TACO = Illinois Tiered Approach to Corrective Action Objectives.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion

Parameter

Frequency 

of 

Detection

Minimum 

Result

Maximum 

Result

Sample with Maximum 

Detection Minimum TACO Screening Values Minimum Non-TACO Screening Values Minimum USEPA CriteriaMinimum Regulatory Screening Values



TABLE 4-4A

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL, 12/17/10

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 4

VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL 80 U 60 U 2.1 U 1.5 U 0.94 UR 4.2 U 43 UJ 58 UJ 61 UJ 3.2 U 0.94 UR 43 U
ACETONE 4500 USEPA Risk Based SSL 400 UR 300 UR 12 U 10 U 5 U 34 U 210 U 290 U 310 U 18 U 5.3 U 220 UR
BENZENE 0.21 USEPA Risk Based SSL 20 J 18 J 0.15 U 0.12 J 0.094 U 0.29 J 21 U 29 U 31 U 0.15 J 0.13 J 22 U
CARBON DISULFIDE 310 USEPA Risk Based SSL 390 J 30 U 0.73 U 1.3 0.47 U 12 21 UJ 290 J 320 J 0.71 J 0.97 210 J
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL 40 U 30 U 0.36 U 0.28 U 29 0.24 U 21 UJ 29 UJ 31 UJ 0.72 J 0.23 U 22 U
CHLOROFORM 0.053 USEPA Risk Based SSL 40 U 30 U 0.15 U 0.11 U 2.3 0.096 U 21 U 29 U 31 U 0.099 U 0.094 U 22 U
CYCLOHEXANE 13000 USEPA Risk Based SSL 110 J 27 J 0.15 U 0.11 U 0.094 U 0.28 J 43 U 20 J 25 J 0.32 J 0.094 U 43 U
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL 80 U 60 U 0.51 J 0.57 U 0.47 U 0.48 U 43 U 58 U 61 U 0.5 U 0.47 U 43 U
ETHYLBENZENE 1.7 USEPA Risk Based SSL 220 31 J 0.36 U 1.4 0.23 U 0.24 U 21 U 29 U 31 U 0.26 J 0.23 U 20 J
METHYL ACETATE 7400 USEPA DAF = 1 80 U 60 U 1.5 U 1.1 U 0.94 U 0.96 U 35 J 58 U 61 U 0.99 U 0.94 UJ 43 U
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation 750 120 J 0.29 U 0.23 U 0.19 U 0.66 J 9.4 J 110 J 130 J 0.8 J 0.51 J 58 J
N-PROPYLBENZENE 2500 USEPA Risk Based SSL 140 19 J 0.73 U 0.57 U 0.47 U 0.48 U 21 U 10 J 11 J 0.5 U 0.47 U 14 J
STYRENE 110 USEPA MCL Based SSL 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 8.1 J 31 U 0.2 U 0.19 U 22 U
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL 40 U 30 U 0.29 U 0.23 U 2.6 0.19 U 21 U 29 U 31 U 0.2 U 0.19 U 22 U
TOLUENE 590 USEPA DAF = 1 270 30 U 4.1 12 9.5 0.81 J 21 U 29 U 31 U 0.66 J 0.26 J 22 U
TOTAL XYLENES 200 USEPA Risk Based SSL 760 170 J 1.5 U 7.1 1.2 J 0.39 J 64 U 69 J 77 J 0.73 J 0.94 U 56 J

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL 2.6 J 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U 41 U 73 U 2.3 J 840 U
BENZALDEHYDE 810 USEPA Risk Based SSL 15 J 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U 41 U 73 U 3.4 J 840 U
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL 21 U 400 U 430 U 380 U 32 U 36 U 180 U 190 U 200 U 370 U 18 U 4200 U
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL 5.2 J 400 U 430 U 380 U 19 U 13 J 180 U 190 U 200 U 91 J 4.2 J 4200 U

2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL 57 42 J 210 U 95 U 380 U 90 U 900 U 63 J 33 J 150 J 460 U 1700 U
ACENAPHTHENE 22000 USEPA Risk Based SSL 1.7 J 200 U 210 U 95 U 380 U 90 U 180 J 31 J 16 J 490 460 U 1700 U
ACENAPHTHYLENE 22000 USEPA Risk Based SSL 2.6 170 J 130 J 95 U 160 J 90 U 720 J 63 J 49 J 180 U 280 J 1700 U
ANTHRACENE 360000 USEPA Risk Based SSL 4.4 170 J 130 J 19 J 78 J 18 J 720 J 130 J 66 J 680 95 J 1700 U
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL 48 2000 1500 210 1800 140 U 6100 1100 610 830 850 U 670 J
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL 50 2800 2500 320 2700 180 12000 1400 780 720 4500 1700 U
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL 76 3900 3700 460 4000 230 14000 2100 1200 1200 4900 1700 U
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL 40 2400 2300 300 1800 130 9700 970 490 380 3400 1700 U
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL 31 1700 1100 230 1400 90 5800 750 480 530 2200 340 J
CARBAZOLE 30 USEPA DAF = 1 210 U 4000 U 4300 U 3800 U 77 J 360 U 1800 U 1900 U 2000 U 3700 U 180 U 42000 U
CHRYSENE 160 USEPA DAF = 1 46 2000 1500 270 1600 130 5800 1000 730 790 1600 1700 U
DIBENZOFURAN 680 USEPA Risk Based SSL 11 J 81 U 85 U 76 U 14 J 3.6 J 36 U 23 J 25 J 220 J 7.6 J 840 U
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL 13 640 570 57 J 470 36 J 2300 250 130 150 J 850 1700 U
FLUORANTHENE 160000 USEPA Risk Based SSL 63 2700 1900 400 2500 220 8500 1800 1100 2400 460 U 670 J
FLUORENE 27000 USEPA Risk Based SSL 1.3 J 200 U 210 U 95 U 380 U 90 U 900 U 160 U 82 U 490 460 U 1700 U
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL 41 2300 2100 280 1900 140 9700 1000 530 380 3400 1700 U
NAPHTHALENE 0.47 USEPA Risk Based SSL 35 200 U 210 U 95 U 380 U 90 U 900 U 160 U 82 U 180 U 460 U 1700 U
PHENANTHRENE 120000 USEPA Risk Based SSL 57 550 390 76 J 310 J 72 J 2000 630 380 2200 460 U 1700 U
PYRENE 120000 USEPA Risk Based SSL 72 3100 2200 380 3000 220 10000 1800 1300 2900 1600 670 J

PCBS (UG/KG)
AROCLOR-1242 5.3 USEPA Risk Based SSL 16 U 16 U 17 U 15 U 15 U 14 U 14 U 15 U 16 U 14 U 14 U 13 U
AROCLOR-1254 8.8 USEPA Risk Based SSL 16 U 14 J 17 U 15 U 15 U 14 U 14 U 16 J 100 J 14 U 14 U 13 U
AROCLOR-1260 24 USEPA Risk Based SSL 16 U 18 J 14 J 13 J 15 U 9.5 J 9 J 18 J 120 J 40 J 14 U 13 U

PAH (UG/KG)

NTC05-SB12NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04 NTC05-SB05 NTC05-SB06 NTC05-SB07 NTC05-SB08 NTC05-SB09 NTC05-SB10 NTC05-SB11

14-Dec-1017-Dec-10 17-Dec-10 14-Dec-10 17-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10 14-Dec-10 18-Dec-1018-Dec-10
Parameter Minimum Regulatory Screening Values
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SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL, 12/17/10

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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NTC05-SB12NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04 NTC05-SB05 NTC05-SB06 NTC05-SB07 NTC05-SB08 NTC05-SB09 NTC05-SB10 NTC05-SB11

14-Dec-1017-Dec-10 17-Dec-10 14-Dec-10 17-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10 14-Dec-10 18-Dec-1018-Dec-10
Parameter Minimum Regulatory Screening Values

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1 12000 8700 9000 6200 6500 4500 9100 8000 10000 6100 4100 3600
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1 1.3 2.6 1 0.64 0.52 0.3 0.48 1.2 1.6 0.43 0.26 0.14 J
ARSENIC 0.0013 USEPA Risk Based SSL 9 11 5.6 4.5 6.4 3.2 5.2 5.7 12 4.6 3.9 2.5
BARIUM 82 USEPA MCL Based SSL and DAF = 1 120 86 110 26 60 40 39 64 120 42 17 21
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1 2.6 1.8 0.55 0.34 0.33 0.26 0.43 0.79 0.96 0.31 0.26 0.27
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1 0.98 0.93 0.63 0.29 0.28 0.15 0.37 0.9 1.9 0.29 0.21 0.13
CALCIUM NC NC 28000 28000 57000 69000 64000 130000 68000 86000 48000 110000 99000 120000
CHROMIUM 2.1 USEPA DAF = 1 16 16 12 9.6 11 8.7 13 20 21 12 7.3 7.8
COBALT 0.17 USEPA DAF = 1 7.3 7.8 7 5.1 6.2 4.1 7.2 6.9 8 4.6 4.8 3.1
COPPER 46 USEPA MCL Based SSL 37 44 35 17 16 13 17 34 53 34 13 13
IRON 640 USEPA Risk Based SSL 66000 50000 16000 18000 15000 9200 17000 21000 32000 12000 12000 11000
LEAD 14 USEPA MCL Based SSL 130 85 54 19 21 11 29 150 340 29 9.3 9.5
MAGNESIUM 325000 TACO Residential Ingestion 12000 13000 33000 38000 37000 71000 41000 52000 28000 53000 55000 66000
MANGANESE 57 USEPA Risk Based SSL 420 340 420 430 720 330 380 390 630 370 410 280
MERCURY 0.03 USEPA Risk Based SSL 0.53 0.17 0.07 0.026 J 0.05 0.019 J 0.024 J 0.11 0.21 0.047 J 0.017 U 0.017 U
NICKEL 48 USEPA Risk Based SSL and DAF = 1 23 21 14 14 14 13 17 18 22 14 13 12
POTASSIUM NC NC 1500 1100 1000 1200 1000 970 1300 1100 1400 1200 1100 780
SELENIUM 0.26 USEPA MCL Based SSL and DAF = 1 1 1 0.38 J 0.31 J 0.29 J 0.26 U 0.33 J 0.74 1.2 0.29 J 0.27 U 0.2 J
SILVER 1.6 USEPA Risk Based SSL and DAF = 1 0.11 0.13 0.082 J 0.067 J 0.069 J 0.25 0.08 J 0.17 0.35 0.12 0.053 J 0.034 J
SODIUM NC NC 1500 1100 280 220 130 830 730 720 1200 610 310 390
THALLIUM 0.056 USEPA DAF = 1 1.2 1.2 0.42 0.27 0.21 0.27 0.87 0.29 0.52 0.16 0.24 0.13
VANADIUM 22 USEPA Construction Worker Ingestion 26 23 17 13 16 13 18 18 24 15 11 18
ZINC 680 USEPA Risk Based SSL and DAF = 1 170 170 190 63 72 43 140 190 350 63 55 32

mg/kg = Milligram per kilogram.
ug/kg = Microgram per kilogram.
SSL = Soil Screening Level.
USEPA = United States Environmental Protection Agency.
U = Not detected.
J = Estimated value.
NA = Not applicable.
NC = No criteria.
MCL = Maximum Contaminant Level.
DAF = Dilution and Attenuation Factor.
TACO =  Tiered Approach to Corrective Action Objectives.
PCB =  Polychlorinated Biphenyl.
PAH =  Polynuclear Aromatic Hydrocarbon.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion
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VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL
ACETONE 4500 USEPA Risk Based SSL
BENZENE 0.21 USEPA Risk Based SSL
CARBON DISULFIDE 310 USEPA Risk Based SSL
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL
CHLOROFORM 0.053 USEPA Risk Based SSL
CYCLOHEXANE 13000 USEPA Risk Based SSL
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL
ETHYLBENZENE 1.7 USEPA Risk Based SSL
METHYL ACETATE 7400 USEPA DAF = 1
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation
N-PROPYLBENZENE 2500 USEPA Risk Based SSL
STYRENE 110 USEPA MCL Based SSL
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL
TOLUENE 590 USEPA DAF = 1
TOTAL XYLENES 200 USEPA Risk Based SSL

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL
BENZALDEHYDE 810 USEPA Risk Based SSL
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL

2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL
ACENAPHTHENE 22000 USEPA Risk Based SSL
ACENAPHTHYLENE 22000 USEPA Risk Based SSL
ANTHRACENE 360000 USEPA Risk Based SSL
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL
CARBAZOLE 30 USEPA DAF = 1
CHRYSENE 160 USEPA DAF = 1
DIBENZOFURAN 680 USEPA Risk Based SSL
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL
FLUORANTHENE 160000 USEPA Risk Based SSL
FLUORENE 27000 USEPA Risk Based SSL
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL
NAPHTHALENE 0.47 USEPA Risk Based SSL
PHENANTHRENE 120000 USEPA Risk Based SSL
PYRENE 120000 USEPA Risk Based SSL

PCBS (UG/KG)
AROCLOR-1242 5.3 USEPA Risk Based SSL
AROCLOR-1254 8.8 USEPA Risk Based SSL
AROCLOR-1260 24 USEPA Risk Based SSL

PAH (UG/KG)

Parameter Minimum Regulatory Screening Values

5.4 J 44 U 52 U 62 UJ 60 UJ 85 UJ 5.2 U 1.1 UJ 55 U 62 U 1 UJ 1.2 UJ
38 J 220 UR 260 U 310 U 300 U 430 U 38 U 4.7 J 270 U 310 U 3.9 J 6 UR

0.12 U 22 U 26 U 31 U 30 U 43 U 0.22 J 0.29 J 27 U 31 U 0.1 U 0.12 U
2.7 22 U 26 U 31 UJ 300 J 43 UJ 1.2 0.61 J 94 U 110 U 0.52 U 0.6 U
0.3 U 22 U 26 U 31 UJ 30 UJ 43 UJ 0.28 U 2.8 27 U 31 U 0.26 U 0.3 U

0.12 U 22 U 26 U 31 U 30 U 43 U 0.11 U 1.5 27 U 31 U 0.1 U 0.12 U
0.12 U 16 J 27 J 62 U 60 U 85 U 0.11 U 0.45 J 55 U 62 U 0.1 U 0.12 U
0.6 U 44 U 52 U 62 U 60 U 85 U 0.55 U 0.54 U 55 U 62 U 0.52 U 0.6 U
0.3 U 22 U 26 U 31 U 30 U 43 U 0.28 U 0.27 U 27 U 31 U 0.26 U 0.3 U
3.1 J 44 U 150 J 62 U 60 U 85 U 1.1 U 1.1 UJ 200 J 310 1 U 1.2 U

0.24 U 82 J 39 J 55 J 51 J 43 U 0.45 J 0.96 J 58 J 60 J 0.21 U 0.24 U
0.6 U 22 U 26 U 31 U 30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U

0.24 U 22 U 26 U 31 U 30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
0.24 U 22 U 26 U 31 U 30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
0.6 U 22 U 93 31 U 30 U 43 U 0.74 J 0.78 J 34 J 23 J 0.51 J 0.6 U
1.2 U 38 J 93 J 55 J 90 U 130 U 1.1 U 1.1 J 53 J 28 J 1 U 1.2 U

4 U 74 U 80 U 36 U 38 U 310 J 80 U 71 U 73 U 260 J 3.4 U 4 U
4 U 74 U 80 U 36 U 38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U

19 J 370 U 400 U 180 U 190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 77
20 U 370 U 400 U 180 U 190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U

10 U 92 U 17 J 70 J 190 U 160 J 100 U 180 U 460 U 900 1.7 U 20 U
10 U 92 U 80 U 35 J 37 J 160 J 20 J 37 J 92 J 750 U 0.35 J 20 U
10 U 92 U 80 U 70 J 110 J 780 U 100 U 180 U 460 U 750 U 1.8 20 U
10 U 19 J 80 U 70 J 110 J 160 J 61 J 73 J 550 450 J 1.8 4.2 J
10 U 77 J 50 J 870 850 780 440 730 2800 1200 4.9 17 J
10 U 58 J 50 J 1100 1700 780 690 1100 2500 450 J 4.2 29
10 U 96 50 J 1800 2100 940 950 1500 3600 1500 9.9 33
10 U 58 J 50 J 1000 1900 780 520 840 1700 900 7.1 58
10 U 38 J 33 J 630 1000 470 J 380 620 1500 750 4.6 17 J

200 U 3700 U 4000 U 1800 U 1900 U 39000 U 4000 U 3600 U 3600 U 19000 U 170 U 200 U
10 U 58 J 50 J 940 960 780 480 730 2300 1200 4.6 17 J
4 U 74 U 80 U 36 U 38 U 780 U 80 U 71 U 51 J 380 U 3.4 U 4 U

10 U 92 U 33 J 280 370 780 U 140 260 550 750 4.6 12 J
10 U 120 50 J 1200 1100 1400 830 1100 4900 1800 4.9 21
10 U 92 U 80 U 180 U 190 U 780 U 100 U 180 U 460 U 450 J 1.7 U 20 U
10 U 58 J 33 J 1000 1600 470 J 500 810 1700 1100 8.8 46
10 U 92 U 80 U 180 U 190 U 780 U 100 U 180 U 460 U 750 U 0.71 J 20 U
10 U 77 J 33 J 380 330 1600 200 290 2100 1400 2.5 12 J
2 J 120 83 J 1400 1400 1700 930 1500 5300 2300 8.1 29

16 U 14 U 16 U 14 U 15 U 21 J 16 U 14 U 14 U 14 U 13 U 16 U
16 U 26 J 16 U 14 U 15 U 14 J 17 J 14 U 14 U 14 U 13 U 16 U
16 U 64 J 16 U 35 J 110 J 15 UJ 11.9 J 14 U 15 J 14 U 13 U 16 U

NTC05-SB24NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16 NTC05-SB17 NTC05-SB18 NTC05-SB19 NTC05-SB20 NTC05-SB21 NTC05-SB22 NTC05-SB23

19-Dec-10 19-Dec-10 19-Dec-10 19-Dec-10 19-Dec-1014-Dec-1019-Dec-10 14-Dec-10 19-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10
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Parameter Minimum Regulatory Screening Values

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1
ARSENIC 0.0013 USEPA Risk Based SSL
BARIUM 82 USEPA MCL Based SSL and DAF = 1
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1
CALCIUM NC NC
CHROMIUM 2.1 USEPA DAF = 1
COBALT 0.17 USEPA DAF = 1
COPPER 46 USEPA MCL Based SSL
IRON 640 USEPA Risk Based SSL
LEAD 14 USEPA MCL Based SSL
MAGNESIUM 325000 TACO Residential Ingestion
MANGANESE 57 USEPA Risk Based SSL
MERCURY 0.03 USEPA Risk Based SSL
NICKEL 48 USEPA Risk Based SSL and DAF = 1
POTASSIUM NC NC
SELENIUM 0.26 USEPA MCL Based SSL and DAF = 1
SILVER 1.6 USEPA Risk Based SSL and DAF = 1
SODIUM NC NC
THALLIUM 0.056 USEPA DAF = 1
VANADIUM 22 USEPA Construction Worker Ingestion
ZINC 680 USEPA Risk Based SSL and DAF = 1

mg/kg = Milligram per kilogram.
ug/kg = Microgram per kilogram.
SSL = Soil Screening Level.
USEPA = United States Environmental Protection Agency.
U = Not detected.
J = Estimated value.
NA = Not applicable.
NC = No criteria.
MCL = Maximum Contaminant Level.
DAF = Dilution and Attenuation Factor.
TACO =  Tiered Approach to Corrective Action Objectives.
PCB =  Polychlorinated Biphenyl.
PAH =  Polynuclear Aromatic Hydrocarbon.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion

NTC05-SB24NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16 NTC05-SB17 NTC05-SB18 NTC05-SB19 NTC05-SB20 NTC05-SB21 NTC05-SB22 NTC05-SB23

19-Dec-10 19-Dec-10 19-Dec-10 19-Dec-10 19-Dec-1014-Dec-1019-Dec-10 14-Dec-10 19-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10

13000 7600 12000 2600 6600 4400 11000 3600 4900 8300 1800 14000
0.52 U 0.88 0.63 4.7 1.1 0.35 0.51 0.22 U 0.39 U 0.46 U 0.1 U 0.51 U

6.3 8.7 6.4 J 3.2 4.1 2.7 7.1 3.1 3.9 5 3.3 7.9 J
70 39 J 73 J 33 42 36 100 J 17 26 43 8.6 74 J

0.73 0.51 0.92 0.3 0.6 0.31 0.59 0.19 0.39 0.57 0.11 0.8

0.39 0.41 0.39 0.31 0.57 0.14 0.25 0.15 0.29 0.33 0.094 0.33
14000 88000 43000 130000 88000 130000 J 100000 110000 93000 62000 69000 26000

25 13 21 J 10 10 8.1 17 7.5 11 15 5.6 21 J
8.8 6.6 9.1 3.4 5.8 2.9 5.6 3.6 4.3 6.3 2.2 11
25 32 27 J 71 25 9 J 17 8.5 14 16 7.5 77 J

23000 21000 25000 12000 19000 7200 23000 11000 12000 24000 6700 26000
27 69 J 29 81 58 13 20 J 9.6 17 22 4 24

11000 49000 27000 74000 49000 59000 44000 63000 53000 36000 34000 18000

490 490 610 240 290 350 590 410 330 520 200 940
0.1 0.15 0.071 0.051 0.068 0.016 U 0.055 0.016 U 0.039 J 0.087 0.017 U 0.048 J
20 18 22 J 16 15 12 17 11 11 16 6.4 25 J

1700 1200 J 1800 680 880 660 J 1100 J 710 890 1300 300 1900

0.45 J 0.39 J 0.26 J 0.26 U 0.47 U 0.23 U 0.26 J 0.24 J 0.37 J 0.32 J 0.094 U 0.2 J
0.12 0.1 U 0.11 0.32 0.13 0.055 J 0.089 J 0.04 J 0.088 J 0.098 J 0.022 J 0.099 J
1500 1800 J 1600 1000 2200 530 J 1700 J 440 1700 9900 590 1900

0.37 0.35 0.38 0.14 0.3 0.067 J 0.17 0.31 0.39 0.3 0.066 J 0.33
34 18 27 J 11 15 15 27 10 14 21 13 26 J

110 170 91 J 120 100 59 73 59 67 75 27 100 J

mg/kg = Milligram per kilogram.
ug/kg = Microgram per kilogram.
SSL = Soil Screening Level.
USEPA = United States Environmental Protection Agency.
U = Not detected.
J = Estimated value.
NA = Not applicable.
NC = No criteria.
MCL = Maximum Contaminant Level.
DAF = Dilution and Attenuation Factor.
TACO =  Tiered Approach to Corrective Action Objectives.
PCB =  Polychlorinated Biphenyl.
PAH =  Polynuclear Aromatic Hydrocarbon.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion



TABLE 4-4B

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL, 12/18/12

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

LOCATION

SAMPLE DATE

BOTTOM DEPTH

VOLATILES (UG/KG)

2-BUTANONE 1000 USEPA RISK BASED SSL 0.41 UJ 0.43 UJ 0.5 UJ 0.57 UJ 0.42 UJ 0.53 J

ACETONE 2400 USEPA RISK BASED SSL 4.1 U 4.3 U 2600 J 5.7 UJ 4.2 U 37

BENZENE 0.2 USEPA RISK BASED SSL 0.41 U 0.43 U 0.23 J 0.57 UJ 0.42 U 0.58 U

CARBON DISULFIDE 210 USEPA RISK BASED SSL 0.41 U 0.33 J 0.5 U 0.57 UJ 0.24 J 3.3

DICHLORODIFLUOROMETHANE 300 USEPA RISK BASED SSL 0.41 U 0.43 U 0.31 J 0.57 UJ 0.42 U 0.58 U

ETHYLBENZENE 1.5 USEPA RISK BASED SSL 0.93 J 3.8 J 190 0.57 UJ 0.42 U 0.58 U

ISOPROPYLBENZENE 640 RISK BASED SSL 0.2 U 0.22 U 7.7 0.28 UJ 0.21 U 0.29 U

METHYL CYCLOHEXANE 4600 NON-TACO CONSTRUCTION 

WORKER INHALATION

0.41 U 0.43 U 0.44 J 0.57 UJ 0.42 U 0.67 J

METHYLENE CHLORIDE 2.5 RISK BASED SSL 0.79 J 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U

NAPHTHALENE 0.47 RISK BASED SSL 0.41 UJ 0.43 UJ 0.5 UJ 0.82 J 0.42 UJ 0.58 UJ

TOLUENE 590 USEPA DAF1 1.1 J 1.9 50 0.57 UJ 0.42 U 0.58 U

TOTAL XYLENES 200 USEPA RISK BASED SSL 5.3 J 22 J 1400 J 0.85 UJ 0.63 U 0.36 U

ug/kg = Microgram per kilogram.
SSL = Soil Screening Level.
USEPA = United States Environmental Protection Agency.
U = Not detected.
J = Estimated value.
NA = Not applicable.
NC = No criteria.
DAF = Dilution and Attenuation Factor.
TACO =  Tiered Approach to Corrective Action Objectives.

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

Minimum Regulatory Screening 

1 1 1 1 1 2

16-Dec-12 16-Dec-12

Duplicate

17-Dec-12 17-Dec-12 16-Dec-12 17-Dec-12

NTC05-SB30 NTC05-

SB31

NTC05-

SB32

NTC05-

SB33

NTC05-

SB34
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Value Source Exceedances Value Source Exceedances Value Source Exceedances Value Source Exceedances

Volatile Organics (ug/kg)
2-BUTANONE 3/40 2.2 J 9.4 J NTC05-SB17-SB-0502 0.85 72 2.14E+01 NC NC 0 NC NC 0 1500 Risk Based SSL 0 1500 USEPA Risk Based SSL 0
ACETONE 11/35 2.7 J 67 J NTC05-SB17-SB-0502 3.9 360 8.91E+01 25000 Soil to Groundwater 0 NC NC 0 4500 Risk Based SSL 0 4500 USEPA Risk Based SSL 0
BENZENE 6/47 0.11 J 50 NTC05-SB07-SB-0502 0.073 36 9.10E+00 30 Soil to Groundwater 2 NC NC 0 0.21 Risk Based SSL 3 0.21 USEPA Risk Based SSL 3
CARBON DISULFIDE 10/47 0.23 J 320 J NTC05-SB08-SB-0502 0.39 91 2.22E+01 9000 Construction Worker Inhalation 0 NC NC 0 310 Risk Based SSL 1 310 USEPA Risk Based SSL 1
CARBON TETRACHLORIDE 7/47 0.42 J 33 NTC05-SB18-SB-0204 0.18 36 1.03E+01 70 Soil to Groundwater 0 NC NC 0 0.17 Risk Based SSL 7 0.17 USEPA Risk Based SSL 7
CHLOROFORM 6/47 0.2 J 8.8 NTC05-SB05-SB-0502 0.073 36 8.91E+00 300 Residential Inhalation 0 NC NC 0 0.053 Risk Based SSL 6 0.053 USEPA Risk Based SSL 6
CYCLOHEXANE 5/47 15 J 120 J NTC05-SB08-SB-0502 0.073 68 1.58E+01 NC NC 0 110000 Construction Worker Inhalation 0 13000 Risk Based SSL 0 13000 USEPA Risk Based SSL 0
DICHLORODIFLUOROMETHANE 5/47 0.32 J 0.5 J NTC05-SB13-SB-0502 0.37 72 1.73E+01 NC NC 0 NC NC 0 610 Risk Based SSL 0 610 USEPA Risk Based SSL 0
ETHYLBENZENE 5/47 7.1 J 87 NTC05-SB22-SB-0502 0.18 34 1.02E+01 13000 Soil to Groundwater 0 NC NC 0 1.7 Risk Based SSL 5 1.7 USEPA Risk Based SSL 5
METHYL ACETATE 6/47 0.7 J 260 J NTC05-SB21-SB-0502 0.73 68 2.70E+01 NC NC 0 29000 Soil to Groundwater 0 7400 DAF = 1 0 7400 USEPA DAF = 1 0

METHYL CYCLOHEXANE 7/47 30 J 520 NTC05-SB08-SB-0502 0.15 34 3.04E+01 NC NC 0 46000 Construction Worker Inhalation 0 490000
Residential and Industrial 

Inhalation
0 46000

Non-TACO Construction Worker 
Inhalation

0

METHYLENE CHLORIDE 1/47 19 J 19 J NTC05-SB07-SB-0502 1.8 72 1.81E+01 20 Soil to Groundwater 0 NC NC 0 1.2 Risk Based SSL and DAF = 1 1 1.2 USEPA Risk Based SSL and DAF = 1 1
N-PROPYLBENZENE 2/47 52 J 53 NTC05-SB22-SB-0502 0.37 36 9.86E+00 NC NC 0 NC NC 0 2500 Risk Based SSL 0 2500 USEPA Risk Based SSL 0
TETRACHLOROETHENE 2/47 2.9 5.6 NTC05-SB05-SB-0502 0.15 36 8.82E+00 60 Soil to Groundwater 0 NC NC 0 0.049 Risk Based SSL 2 0.049 USEPA Risk Based SSL 2
TOLUENE 9/47 0.27 J 120 J NTC05-SB22-SB-0502 0.39 180 1.33E+01 12000 Soil to Groundwater 0 NC NC 0 590 DAF = 1 0 590 USEPA DAF1 0
TOTAL XYLENES 4/47 55 J 440 NTC05-SB08-SB-0502 0.73 100 3.66E+01 5600 Construction Worker Inhalation 0 NC NC 0 200 Risk Based SSL 2 200 USEPA Risk Based SSL 2
TRICHLOROFLUOROMETHANE 1/47 18 J 18 J NTC05-SB07-SB-0502 0.073 36 8.45E+00 NC NC 0 NC NC 0 830 Risk Based SSL 0 830 USEPA Risk Based SSL 0
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 2/47 6.5 J 30 J NTC05-SB04-SB-0502 3.5 81 1.39E+01 NC NC 0 150000 Soil to Groundwater 0 19000 Risk Based SSL 0 19000 USEPA Risk Based SSL 0
ACETOPHENONE 1/47 1.6 J 1.6 J NTC05-SB21-SB-0502 18 410 7.38E+01 NC NC 0 NC NC 0 890 DAF = 1 0 890 USEPA DAF = 1 0
BENZALDEHYDE 3/47 4.3 J 12 J NTC05-SB12-SB-0204 3.5 81 1.50E+01 NC NC 0 3300 Soil to Groundwater 0 810 Risk Based SSL 0 810 USEPA Risk Based SSL 0

BIS(2-ETHYLHEXYL)PHTHALATE 10/47 12 J 23 J
NTC05-SB16-SB-0502  
NTC05-SB21-SB-0502

18 410 7.83E+01 46000 Residential Ingestion 0 NC NC 0 1100 Risk Based SSL 0 1100 USEPA Risk Based SSL 0

BUTYL BENZYL PHTHALATE 2/47 4.2 J 4.7 J NTC05-SB11-SB-0502 18 410 7.36E+01 9E+05
Residential, Industrial, and 

Construction Worker Inhalation 
and Soil to Groundwater 

0 NC NC 0 510 Risk Based SSL 0 510 USEPA Risk Based SSL 0

DI-N-BUTYL PHTHALATE 4/47 7.2 J 12 J NTC05-SB15-SB-0502 8.8 200 3.69E+01 2E+06
Residential, Industrial, and 

Construction Worker Inhalation 
and Soil to Groundwater 

0 NC NC 0 9200 Risk Based SSL 0 9200 USEPA Risk Based SSL 0

PAH (ug/kg)
2-METHYLNAPHTHALENE 27/47 0.38 J 620 J NTC05-SB05-SB-0502 1.8 4600 1.25E+02 NC NC 0 NC NC 0 750 Risk Based SSL 0 750 USEPA Risk Based SSL 0
ACENAPHTHENE 16/47 0.38 J 920 J NTC05-SB04-SB-0502 1.8 99 4.51E+01 6E+05 Soil to Groundwater 0 NC NC 0 22000 Risk Based SSL 0 22000 USEPA Risk Based SSL 0
ACENAPHTHYLENE 11/47 0.79 J 310 J NTC05-SB05-SB-0502 1.8 4600 1.22E+02 NC NC 0 85000 Soil to Groundwater 0 22000 Risk Based SSL 0 22000 USEPA Risk Based SSL 0
ANTHRACENE 31/47 0.38 J 6500 NTC05-SB04-SB-0502 1.8 99 1.69E+02 1E+07 Soil to Groundwater 0 NC NC 0 360000 Risk Based SSL 0 360000 USEPA Risk Based SSL 0
BENZO(A)ANTHRACENE 30/47 0.79 J 22000 NTC05-SB04-SB-0502 1.8 140 6.61E+02 900 Residential Ingestion 3 NC NC 0 10 Risk Based SSL 19 10 USEPA Risk Based SSL 19
BENZO(A)PYRENE 30/47 1.2 J 18000 NTC05-SB04-SB-0502 1.8 99 6.18E+02 90 Residential Ingestion 9 NC NC 0 3.5 Risk Based SSL 27 3.5 USEPA Risk Based SSL 27
BENZO(B)FLUORANTHENE 30/47 2.1 22000 NTC05-SB04-SB-0502 1.8 99 8.13E+02 900 Residential Ingestion 4 NC NC 0 35 Risk Based SSL 16 35 USEPA Risk Based SSL 16
BENZO(G,H,I)PERYLENE 34/47 0.73 J 12000 NTC05-SB04-SB-0502 1.8 99 4.04E+02 NC NC 0 2300000 Residential Ingestion 0 120000 Risk Based SSL 0 120000 USEPA Risk Based SSL 0
BENZO(K)FLUORANTHENE 35/47 0.35 J 11000 NTC05-SB04-SB-0502 1.9 91 3.63E+02 9000 Residential Ingestion 1 NC NC 0 350 Risk Based SSL 4 350 USEPA Risk Based SSL 4
CARBAZOLE 1/47 3200 J 3200 J NTC05-SB04-SB-0502 180 4100 7.31E+02 600 Soil to Groundwater 1 NC NC 0 30 DAF = 1 1 30 USEPA DAF = 1 1
CHRYSENE 30/47 0.79 J 20000 NTC05-SB04-SB-0502 1.8 99 6.06E+02 88000 Residential Ingestion 0 NC NC 0 160 DAF = 1 6 160 USEPA DAF = 1 6
DIBENZOFURAN 10/47 1.6 J 1100 NTC05-SB04-SB-0502 3.5 81 4.04E+01 NC NC 0 820000 Construction Worker Ingestion 0 680 Risk Based SSL 1 680 USEPA Risk Based SSL 1
DIBENZO(A,H)ANTHRACENE 27/47 0.87 J 3700 J NTC05-SB04-SB-0502 1.8 99 1.31E+02 90 Residential Ingestion 5 NC NC 0 11 Risk Based SSL 13 11 USEPA Risk Based SSL 13
FLUORANTHENE 34/47 0.71 J 51000 NTC05-SB04-SB-0502 1.8 99 1.45E+03 3E+06 Residential Ingestion 0 NC NC 0 160000 Risk Based SSL 0 160000 USEPA Risk Based SSL 0
FLUORENE 11/47 0.77 J 620 J NTC05-SB05-SB-0502 1.8 4600 1.31E+02 6E+05 Soil to Groundwater 0 NC NC 0 27000 Risk Based SSL 0 27000 USEPA Risk Based SSL 0
INDENO(1,2,3-CD)PYRENE 30/47 0.83 J 12000 NTC05-SB04-SB-0502 1.8 99 4.18E+02 900 Residential Ingestion 3 NC NC 0 120 Risk Based SSL 7 120 USEPA Risk Based SSL 7
NAPHTHALENE 15/47 0.77 J 32 J NTC05-SB08-SB-0502 1.8 4600 1.34E+02 1800 Construction Worker Inhalation 0 NC NC 0 0.47 Risk Based SSL 15 0.47 USEPA Risk Based SSL 15
PHENANTHRENE 37/47 0.71 J 23000 NTC05-SB04-SB-0502 1.8 99 5.98E+02 NC NC 0 200000 Soil to Groundwater 0 120000 Risk Based SSL 0 120000 USEPA Risk Based SSL 0
PYRENE 42/47 0.37 J 44000 NTC05-SB04-SB-0502 1.9 2.1 1.37E+03 2E+06 Residential Ingestion 0 NC NC 0 120000 Risk Based SSL 0 120000 USEPA Risk Based SSL 0
PCBs (ug/kg)
AROCLOR-1254 3/47 10 J 33 J NTC05-SB09-SB-0502 14 17 1.59E+01 NC NC 0 NC NC 0 8.8 Risk Based SSL 3 8.8 USEPA Risk Based SSL 3
AROCLOR-1260 6/47 8.2 J 31 J NTC05-SB09-SB-0502 14 17 1.57E+01 NC NC 0 NC NC 0 24 Risk Based SSL 1 24 USEPA Risk Based SSL 1

TOTAL AROCLOR 4/47 19 J 65 J NTC05-SB09-SB-0502 350 420 3.63E+02 1000
Residential, Industrial, and 

Construction Worker Ingestion
0 NC NC 0 220 Residential SSL 0 220 USEPA Residential SSL 0

Parameter

Minimum 

Non-

Detection

Sample of Maximum 

Detection

Maximum 

Result

Minimum 

Result

Frequency 

of 

Detection

Minimum TACO CriteriaOverall 

Average

Maximum 

Non-

Detection

Minimum Non-TACO Criteria Minimum USEPA Criteria Overall Minimum Criteria
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Value Source Exceedances Value Source Exceedances Value Source Exceedances Value Source Exceedances

Parameter

Minimum 

Non-

Detection

Sample of Maximum 

Detection

Maximum 

Result

Minimum 

Result

Frequency 

of 

Detection

Minimum TACO CriteriaOverall 

Average

Maximum 

Non-

Detection

Minimum Non-TACO Criteria Minimum USEPA Criteria Overall Minimum Criteria

Metals (mg/kg)
ALUMINUM 47/47 1600 19000 NTC05-SB10-SB-0204 --- --- 1.09E+04 NC NC 0 78000 Residential Ingestion 0 8.3 DAF = 1 47 8.3 USEPA DAF = 1 47
ANTIMONY 34/47 0.22 1.8 NTC05-SB08-SB-0502 0.1 0.52 4.62E-01 31 Residential Ingestion 0 NC NC 0 0.27 MCL Based SSL and DAF = 1 31 0.27 USEPA MCL Based SSL and DAF = 1 31

ARSENIC 47/47 1.8 J 16 NTC05-SB13-SB-0204 --- --- 7.18E+00 61 Construction Worker Ingestion 0 NC NC 0 0.0013 Risk Based SSL 47 0.0013 USEPA Risk Based SSL 47

BARIUM 47/47 9.2 170 NTC05-SB05-SB-0204 --- --- 6.68E+01 5500 Residential Ingestion 0 NC NC 0 82 MCL Based SSL and DAF = 1 13 82 USEPA MCL Based SSL and DAF = 1 13
BERYLLIUM 47/47 0.099 J 1.4 NTC05-SB22-SB-0502 --- --- 6.62E-01 160 Residential Ingestion 0 NC NC 0 3.2 MCL Based SSL and DAF = 1 0 3.2 USEPA MCL Based SSL and DAF = 1 0
CADMIUM 47/47 0.046 J 1.3 NTC05-SB08-SB-0502 --- --- 3.26E-01 78 Residential Ingestion 0 NC NC 0 0.38 MCL Based SSL and DAF = 1 13 0.38 USEPA MCL Based SSL and DAF = 1 13

CALCIUM 47/47 1600 110000
NTC05-SB20-SB-0502  
NTC05-SB04-SB-0502

--- --- 3.77E+04 NC NC 0 NC NC 0 NC NC 0 NC NC 0

CHROMIUM 47/47 5.5 39 NTC05-SB08-SB-0204 --- --- 1.80E+01 230 Residential Ingestion 0 NC NC 0 2.1 DAF = 1 47 2.1 USEPA DAF = 1 47
COBALT 47/47 2.5 14 NTC05-SB10-SB-0204 --- --- 8.82E+00 4700 Residential Ingestion 0 NC NC 0 0.17 DAF = 1 47 0.17 USEPA DAF = 1 47
COPPER 47/47 5.7 45 J NTC05-SB08-SB-0502 --- --- 2.17E+01 2900 Residential Ingestion 0 NC NC 0 46 MCL Based SSL 0 46 USEPA MCL Based SSL 0
IRON 47/47 6500 39000 NTC05-SB15-SB-0502 --- --- 2.36E+04 NC NC 0 55000 Residential Ingestion 0 640 Risk Based SSL 47 640 USEPA Risk Based SSL 47
LEAD 47/47 2.7 310 NTC05-SB01-SB-0502 --- --- 3.19E+01 400 Residential Ingestion 0 NC NC 0 14 MCL Based SSL 35 14 USEPA MCL Based SSL 35

MAGNESIUM 47/47 2600 63000
NTC05-SB04-SB-0502  
NTC05-SB20-SB-0502

--- --- 2.30E+04 3E+05 Residential Ingestion 0 NC NC 0 NC NC 0 325000 TACO Residential Ingestion 0

MANGANESE 47/47 220 1800 NTC05-SB09-SB-0204 --- --- 7.43E+02 1600 Residential Ingestion 1 NC NC 0 57 Risk Based SSL 47 57 USEPA Risk Based SSL 47

MERCURY 38/47 0.017 J 0.12
NTC05-SB08-SB-0502  
NTC05-SB09-SB-0502

0.016 0.017 4.07E-02 0.1
Construction Worker 

Inhalation
2 NC NC 0 0.03 Risk Based SSL 27 0.03 USEPA Risk Based SSL 27

NICKEL 47/47 7.4 39 NTC05-SB10-SB-0204 --- --- 2.21E+01 1600 Residential Ingestion 0 NC NC 0 48 Risk Based SSL and DAF = 1 0 48 USEPA Risk Based SSL and DAF = 1 0
POTASSIUM 47/47 280 3000 NTC05-SB18-SB-0204 --- --- 1.50E+03 NC NC 0 NC NC 0 NC NC 0 NC NC 0
SELENIUM 35/47 0.12 J 0.75 NTC05-SB08-SB-0502 0.1 0.59 3.22E-01 390 Residential Ingestion 0 NC NC 0 0.26 MCL Based SSL and DAF = 1 16 0.26 USEPA MCL Based SSL and DAF = 1 16
SILVER 47/47 0.023 J 0.23 NTC05-SB09-SB-0502 --- --- 8.53E-02 390 Residential Ingestion 0 NC NC 0 1.6 Risk Based SSL and DAF = 1 0 1.6 USEPA Risk Based SSL and DAF = 1 0
SODIUM 47/47 92 8400 NTC05-SB22-SB-0204 --- --- 1.71E+03 NC NC 0 NC NC 0 NC NC 0 NC NC 0
THALLIUM 47/47 0.063 J 1.9 NTC05-SB04-SB-0502 --- --- 3.47E-01 6.3 Residential Ingestion 0 NC NC 0 0.056 DAF = 1 47 0.056 USEPA DAF = 1 47

VANADIUM 47/47 8.2 40 NTC05-SB17-SB-0502 --- --- 2.37E+01 550 Residential Ingestion 0 NC NC 0 22
Construction Worker 

Ingestion
30 22

USEPA Construction Worker 

Ingestion
30

ZINC 47/47 12 J 290 NTC05-SB08-SB-0502 --- --- 8.21E+01 23000 Residential Ingestion 0 NC NC 0 680 Risk Based SSL and DAF = 1 0 680 USEPA Risk Based SSL and DAF = 1 0

mg/kg = Milligram per kilogram.
ug/kg = Microgram per kilogram.
SSL = Soil Screening Level.
USEPA = United States Environmental Protection Agency.
U = Not detected.
J = Estimated value.
NA = Not applicable.
NC = No criteria.
MCL = Maximum Contaminant Level.
DAF = Dilution and Attenuation Factor.
TACO = Illinoid Tiered Approach to Corrective Action Objectives.
PCB = Polychlorinated Biphenyls.
PAH = Polynuclear Aromatic Hydrocarbon.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion



TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 12

VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL 1 U 1.6 U 1.6 U 1.5 U 68 U 44 U 1.4 U 1 U
ACETONE 4500 USEPA Risk Based SSL 11 U 6.5 U 7 U 5.8 U 340 UR 220 UR 9.3 U 6.6 U
BENZENE 0.21 USEPA Risk Based SSL 0.1 U 0.11 U 0.17 J 0.11 J 34 U 22 U 0.13 U 0.073 U
CARBON DISULFIDE 310 USEPA Risk Based SSL 0.51 U 0.53 U 0.52 U 0.52 U 34 U 22 U 0.64 U 0.23 J
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.32 U 0.18 U
CHLOROFORM 0.053 USEPA Risk Based SSL 0.1 U 0.11 U 0.1 U 0.1 U 34 U 22 U 0.13 U 0.073 U
CYCLOHEXANE 13000 USEPA Risk Based SSL 0.1 U 0.11 U 0.1 U 0.1 U 68 U 44 U 0.13 U 0.073 U
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL 0.51 U 0.53 U 0.52 U 0.52 U 68 U 44 U 0.64 U 0.37 U
ETHYLBENZENE 1.7 USEPA Risk Based SSL 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.32 U 0.18 U
METHYL ACETATE 7400 USEPA DAF = 1 1 U 1.1 U 1 U 1 U 68 U 44 U 1.3 U 0.73 U
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation 0.2 U 0.21 U 0.21 U 0.21 U 34 U 22 U 0.26 U 0.15 U
METHYLENE CHLORIDE 1.2 USEPA Risk Based SSL and DAF = 1 2.6 U 2.6 U 2.6 U 2.6 U 68 U 44 U 3.2 U 1.8 U
N-PROPYLBENZENE 2500 USEPA Risk Based SSL 0.51 U 0.53 U 0.52 U 0.52 U 34 U 22 U 0.64 U 0.37 U
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL 0.2 U 0.21 U 0.21 U 0.21 U 34 U 22 U 0.26 U 0.15 U
TOLUENE 590 USEPA DAF = 1 0.36 J 0.53 U 0.52 U 0.52 U 34 U 22 U 0.64 U 0.74 J
TOTAL XYLENES 200 USEPA Risk Based SSL 1 U 1.1 U 1 U 1 U 100 U 66 U 1.3 U 0.73 U
TRICHLOROFLUOROMETHANE 830 USEPA Risk Based SSL 0.1 U 0.11 U 0.1 U 0.1 U 34 U 22 U 0.13 U 0.073 U

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL 3.8 U 4.1 U 4.1 U 4.1 U 3.9 U 3.9 U 4.3 U 30 J
ACETOPHENONE 890 USEPA DAF = 1 19 U 21 U 21 U 20 U 20 U 20 U 21 U 370 U
BENZALDEHYDE 810 USEPA Risk Based SSL 3.8 U 4.1 U 4.1 U 4.1 U 3.9 U 3.9 U 4.3 U 74 U
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL 32 U 21 U 40 U 20 U 50 U 58 U 21 U 370 U
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL 19 U 21 U 21 U 20 U 20 U 20 U 21 U 370 U
DI-N-BUTYL PHTHALATE 9200 USEPA Risk Based SSL 9.4 U 10 U 10 U 10 U 9.8 U 9.8 U 11 U 190 U

PAH (UG/KG)
2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL 1.9 U 1.3 J 2.1 U 0.43 J 0.41 J 20 U 0.86 J 4600 U
ACENAPHTHENE 22000 USEPA Risk Based SSL 1.9 U 0.43 J 2.1 U 0.43 J 2 U 20 U 3 920 J
ACENAPHTHYLENE 22000 USEPA Risk Based SSL 1.9 U 2.1 U 2.1 U 2 U 2 8 J 4.3 4600 U
ANTHRACENE 360000 USEPA Risk Based SSL 1.9 U 1.3 J 2.1 U 0.86 J 2.9 28 9.5 6500
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL 1.9 U 13 2.1 U 9.1 54 140 52 22000
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL 1.9 U 11 2.1 U 11 51 160 61 18000
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL 1.9 U 18 2.1 U 16 75 230 97 22000
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL 1.9 U 8.6 2.1 U 9.5 39 130 61 12000
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL 1.9 U 5.6 2.1 U 4.7 33 68 38 11000
CARBAZOLE 30 USEPA DAF = 1 190 U 210 U 210 U 200 U 200 U 200 U 210 U 3200 J
CHRYSENE 160 USEPA DAF = 1 1.9 U 12 2.1 U 8.2 54 140 50 20000
DIBENZOFURAN 680 USEPA Risk Based SSL 3.8 U 4.1 U 4.1 U 4.1 U 3.9 U 3.9 U 1.7 J 1100
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL 1.9 U 3 2.1 U 3 13 36 13 3700 J
FLUORANTHENE 160000 USEPA Risk Based SSL 1.9 U 22 2.1 U 13 85 290 91 51000
FLUORENE 27000 USEPA Risk Based SSL 1.9 U 0.86 J 2.1 U 2 U 2 U 20 U 3.9 4600 U
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL 1.9 U 8.6 2.1 U 9.1 39 120 52 12000
NAPHTHALENE 0.47 USEPA Risk Based SSL 1.9 U 0.86 J 2.1 U 2 U 2 U 20 U 0.86 J 4600 U
PHENANTHRENE 120000 USEPA Risk Based SSL 0.79 J 15 2.1 U 6 12 100 41 23000
PYRENE 120000 USEPA Risk Based SSL 1.9 U 24 0.43 J 13 85 260 93 44000

17-Dec-10 17-Dec-10 17-Dec-10 17-Dec-10 14-Dec-10 14-Dec-10 17-Dec-10 17-Dec-10

0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgsMinimum Regulatory Screening Values

NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04

2 to 4 ft bgs 0.5 to 2 ft bgs4 to 7 ft bgsParameter 2 to 4 ft bgs
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17-Dec-10 17-Dec-10 17-Dec-10 17-Dec-10 14-Dec-10 14-Dec-10 17-Dec-10 17-Dec-10

0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgsMinimum Regulatory Screening Values

NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04

2 to 4 ft bgs 0.5 to 2 ft bgs4 to 7 ft bgsParameter 2 to 4 ft bgs

PCBS (UG/KG)
AROCLOR-1254 8.8 USEPA Risk Based SSL 15 U 16 U 16 U 16 U 15 U 15 U 17 U 14 U
AROCLOR-1260 24 USEPA Risk Based SSL 15 U 16 U 16 U 16 U 15 U 15 U 17 U 19 J

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1 5500 16000 16000 13000 14000 6700 17000 4600
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1 0.29 0.66 0.25 0.49 0.3 0.37 0.49 0.51
ARSENIC 0.0013 USEPA Risk Based SSL 11 8.7 6.6 4.8 3.8 8.6 4.2 5.5
BARIUM 82 USEPA MCL Based SSL and DAF = 1 29 85 97 77 73 39 110 26
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1 0.3 0.8 0.84 0.7 0.63 0.35 0.95 0.38
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1 0.18 0.5 0.31 0.44 0.32 0.2 0.5 0.34
CALCIUM NC NC 67000 2700 3600 2800 15000 51000 11000 110000
CHROMIUM 2.1 USEPA DAF = 1 11 23 25 19 19 12 22 8.8
COBALT 0.17 USEPA DAF = 1 8 12 11 10 7.1 6.6 6.9 4.6
COPPER 46 USEPA MCL Based SSL 17 23 21 22 21 25 36 19
IRON 640 USEPA Risk Based SSL 22000 30000 25000 20000 19000 17000 21000 17000
LEAD 14 USEPA MCL Based SSL 12 310 22 23 17 16 25 35
MAGNESIUM 325000 TACO Residential Ingestion 37000 4600 5200 3500 10000 30000 8300 63000
MANGANESE 57 USEPA Risk Based SSL 910 900 920 590 620 640 280 360
MERCURY 0.03 USEPA Risk Based SSL 0.017 U 0.047 J 0.053 0.056 0.049 0.017 J 0.044 J 0.039 J
NICKEL 48 USEPA Risk Based SSL and DAF = 1 22 25 31 18 22 19 22 14
POTASSIUM NC NC 1100 1700 1900 1400 1400 1400 1400 860
SELENIUM 0.26 USEPA Risk Based SSL and DAF = 1 0.12 J 0.4 J 0.24 J 0.46 J 0.21 J 0.19 J 0.45 J 0.44 J
SILVER 1.6 USEPA MCL Based SSL and DAF = 1 0.058 J 0.11 0.12 0.1 0.067 J 0.052 J 0.1 0.079 J
SODIUM NC NC 150 180 1000 1100 530 230 92 180
THALLIUM 0.056 USEPA DAF = 1 0.39 0.38 0.31 0.25 0.25 0.28 0.15 1.9
VANADIUM 22 USEPA Construction Worker Ingestion 17 30 28 26 25 20 29 13
ZINC 680 USEPA Risk Based SSL and DAF = 1 47 110 88 99 80 65 110 70

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion
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VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL
ACETONE 4500 USEPA Risk Based SSL
BENZENE 0.21 USEPA Risk Based SSL
CARBON DISULFIDE 310 USEPA Risk Based SSL
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL
CHLOROFORM 0.053 USEPA Risk Based SSL
CYCLOHEXANE 13000 USEPA Risk Based SSL
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL
ETHYLBENZENE 1.7 USEPA Risk Based SSL
METHYL ACETATE 7400 USEPA DAF = 1
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation
METHYLENE CHLORIDE 1.2 USEPA Risk Based SSL and DAF = 1
N-PROPYLBENZENE 2500 USEPA Risk Based SSL
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL
TOLUENE 590 USEPA DAF = 1
TOTAL XYLENES 200 USEPA Risk Based SSL
TRICHLOROFLUOROMETHANE 830 USEPA Risk Based SSL

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL
ACETOPHENONE 890 USEPA DAF = 1
BENZALDEHYDE 810 USEPA Risk Based SSL
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL
DI-N-BUTYL PHTHALATE 9200 USEPA Risk Based SSL

PAH (UG/KG)
2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL
ACENAPHTHENE 22000 USEPA Risk Based SSL
ACENAPHTHYLENE 22000 USEPA Risk Based SSL
ANTHRACENE 360000 USEPA Risk Based SSL
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL
CARBAZOLE 30 USEPA DAF = 1
CHRYSENE 160 USEPA DAF = 1
DIBENZOFURAN 680 USEPA Risk Based SSL
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL
FLUORANTHENE 160000 USEPA Risk Based SSL
FLUORENE 27000 USEPA Risk Based SSL
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL
NAPHTHALENE 0.47 USEPA Risk Based SSL
PHENANTHRENE 120000 USEPA Risk Based SSL
PYRENE 120000 USEPA Risk Based SSL

Minimum Regulatory Screening ValuesParameter

0.78 UR 0.9 UR 51 UJ 47 UJ 1.2 U 47 UJ 59 UJ 65 UJ
3.9 U 4.5 U 260 U 240 U 5.5 U 240 U 290 U 320 U

0.078 U 0.09 U 26 U 24 U 0.11 U 50 29 U 47 J
0.39 U 0.45 U 26 UJ 24 UJ 0.53 U 24 UJ 29 UJ 320 J

18 7.2 26 UJ 24 UJ 0.26 U 24 UJ 29 UJ 32 UJ

2.2 8.8 26 U 24 U 0.11 U 24 U 29 U 32 U
0.078 U 0.09 U 51 U 47 U 0.11 U 33 J 15 J 120 J

0.39 U 0.45 U 51 U 47 U 0.53 U 47 U 59 U 65 U
0.2 U 0.22 U 8.2 J 24 U 0.26 U 7.1 J 29 U 80

0.73 J 0.9 UJ 51 U 47 U 1.1 UJ 47 U 59 U 65 U
0.16 U 0.18 U 30 J 24 U 0.21 U 51 J 74 J 520

2 U 2.2 U 51 U 47 U 2.6 U 19 J 59 U 65 U
0.39 U 0.45 U 26 U 24 U 0.53 U 24 U 29 U 52 J

2.9 5.6 26 U 24 U 0.21 U 24 U 29 U 32 U
0.39 U 0.27 J 26 U 24 U 0.53 U 20 U 29 U 180 U
0.78 U 0.9 U 77 U 71 U 1.1 U 71 U 88 U 440

0.078 U 0.09 U 26 U 24 U 0.11 U 18 J 29 U 32 U

3.9 U 79 U 3.9 U 36 U 4.2 U 3.6 U 39 U 40 U
19 U 400 U 20 U 180 U 21 U 18 U 200 U 200 U

3.9 U 79 U 3.9 U 36 U 4.2 U 3.6 U 39 U 40 U
19 U 400 U 20 U 180 U 21 U 18 U 200 U 200 U
19 U 400 U 4.2 J 180 U 21 U 18 U 200 U 200 U

9.6 U 200 U 9.9 U 90 U 11 U 9.1 U 98 U 99 U

0.38 J 620 J 0.77 J 90 U 0.86 J 91 U 32 J 63 J
0.38 J 470 J 0.39 J 90 U 0.43 J 91 U 32 J 16 J

1.9 U 310 J 2 U 90 U 0.86 J 91 U 95 J 48 J
0.38 J 780 J 1.2 J 18 J 1.7 J 18 J 130 J 63 J

2.7 U 5200 8.5 270 11 140 U 1600 620
5 6200 8.9 370 12 140 2100 1000

6.9 9100 14 510 19 220 3000 1500
3.8 3400 6.2 280 9.4 130 1400 700
2.7 3300 5.4 180 6.8 91 U 1100 590

190 U 4000 U 200 U 1800 U 210 U 180 U 2000 U 2000 U
2.7 4500 8.5 250 12 110 1600 790
3.9 U 270 J 3.9 U 36 U 4.2 U 3.6 J 39 U 24 J
1.1 J 1100 1.9 J 71 J 2.6 36 J 380 210
4.2 11000 15 350 21 220 2500 900
1.9 U 620 J 0.77 J 90 U 0.86 J 91 U 160 U 80 U
3.8 3900 6.2 280 9.4 130 1500 750
1.9 U 790 U 0.77 J 90 U 0.86 J 91 U 160 U 32 J
1.5 J 3000 8.9 53 J 13 72 J 730 290
6.5 14000 15 500 21 220 2600 1200

18-Dec-1018-Dec-10 18-Dec-10 18-Dec-1018-Dec-10

NTC05-SB07 NTC05-SB08

2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs

NTC05-SB05 NTC05-SB06

2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs

18-Dec-10 18-Dec-10 18-Dec-10
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Minimum Regulatory Screening ValuesParameter

PCBS (UG/KG)
AROCLOR-1254 8.8 USEPA Risk Based SSL
AROCLOR-1260 24 USEPA Risk Based SSL

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1
ARSENIC 0.0013 USEPA Risk Based SSL
BARIUM 82 USEPA MCL Based SSL and DAF = 1
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1
CALCIUM NC NC
CHROMIUM 2.1 USEPA DAF = 1
COBALT 0.17 USEPA DAF = 1
COPPER 46 USEPA MCL Based SSL
IRON 640 USEPA Risk Based SSL
LEAD 14 USEPA MCL Based SSL
MAGNESIUM 325000 TACO Residential Ingestion
MANGANESE 57 USEPA Risk Based SSL
MERCURY 0.03 USEPA Risk Based SSL
NICKEL 48 USEPA Risk Based SSL and DAF = 1
POTASSIUM NC NC
SELENIUM 0.26 USEPA Risk Based SSL and DAF = 1
SILVER 1.6 USEPA MCL Based SSL and DAF = 1
SODIUM NC NC
THALLIUM 0.056 USEPA DAF = 1
VANADIUM 22 USEPA Construction Worker Ingestion
ZINC 680 USEPA Risk Based SSL and DAF = 1

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

18-Dec-1018-Dec-10 18-Dec-10 18-Dec-1018-Dec-10

NTC05-SB07 NTC05-SB08

2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs

NTC05-SB05 NTC05-SB06

2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs

18-Dec-10 18-Dec-10 18-Dec-10

15 U 15 U 15 U 14 U 16 U 14 U 10 J 25 J
15 U 15 U 15 U 8.2 J 16 U 14 U 13 J 23 J

9300 6400 14000 5100 17000 7300 14000 9100
0.22 0.24 0.44 0.37 0.54 0.57 0.91 1.8

8.5 6.6 9.7 4.2 7.1 4.8 5.9 7.2
170 89 77 25 110 61 110 75

0.47 0.42 0.75 0.33 0.86 0.73 0.92 0.84
0.33 0.4 0.34 0.24 0.38 0.46 0.57 1.3

1600 38000 6400 76000 16000 100000 31000 70000

16 10 20 9.6 23 14 39 22
10 8.5 10 5.5 11 7.6 9.7 7.4
14 J 11 25 15 25 27 32 45 J

27000 14000 33000 12000 26000 15000 28000 22000
16 19 22 14 21 26 110 180

2600 23000 5900 43000 13000 62000 19000 41000

1500 1000 890 430 790 490 740 530
0.033 J 0.057 0.051 0.02 J 0.036 J 0.03 J 0.093 0.12

20 11 25 13 30 17 25 20
880 660 1200 980 1700 1100 1500 1200

0.29 J 0.44 J 0.36 U 0.23 U 0.33 U 0.32 U 0.43 J 0.75
0.076 J 0.054 J 0.083 J 0.068 J 0.1 0.088 J 0.13 0.17
2200 1500 3500 1200 1200 920 600 670

0.26 0.19 0.25 0.22 0.21 0.34 0.36 0.34
26 23 34 15 33 19 28 20
58 57 85 61 81 170 150 290

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion
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VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL
ACETONE 4500 USEPA Risk Based SSL
BENZENE 0.21 USEPA Risk Based SSL
CARBON DISULFIDE 310 USEPA Risk Based SSL
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL
CHLOROFORM 0.053 USEPA Risk Based SSL
CYCLOHEXANE 13000 USEPA Risk Based SSL
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL
ETHYLBENZENE 1.7 USEPA Risk Based SSL
METHYL ACETATE 7400 USEPA DAF = 1
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation
METHYLENE CHLORIDE 1.2 USEPA Risk Based SSL and DAF = 1
N-PROPYLBENZENE 2500 USEPA Risk Based SSL
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL
TOLUENE 590 USEPA DAF = 1
TOTAL XYLENES 200 USEPA Risk Based SSL
TRICHLOROFLUOROMETHANE 830 USEPA Risk Based SSL

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL
ACETOPHENONE 890 USEPA DAF = 1
BENZALDEHYDE 810 USEPA Risk Based SSL
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL
DI-N-BUTYL PHTHALATE 9200 USEPA Risk Based SSL

PAH (UG/KG)
2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL
ACENAPHTHENE 22000 USEPA Risk Based SSL
ACENAPHTHYLENE 22000 USEPA Risk Based SSL
ANTHRACENE 360000 USEPA Risk Based SSL
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL
CARBAZOLE 30 USEPA DAF = 1
CHRYSENE 160 USEPA DAF = 1
DIBENZOFURAN 680 USEPA Risk Based SSL
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL
FLUORANTHENE 160000 USEPA Risk Based SSL
FLUORENE 27000 USEPA Risk Based SSL
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL
NAPHTHALENE 0.47 USEPA Risk Based SSL
PHENANTHRENE 120000 USEPA Risk Based SSL
PYRENE 120000 USEPA Risk Based SSL

Minimum Regulatory Screening ValuesParameter

1 UR 61 UJ 1 U 1.3 U 7.4 U 0.79 UR 7.9 U 43 U
5 UR 310 U 5.9 U 6.8 U 42 J 4 U 45 U 220 UR

0.1 U 31 U 0.1 U 0.086 U 0.1 U 0.079 U 0.1 U 22 U
0.5 U 300 J 0.5 U 0.41 J 0.74 J 0.77 J 1.9 22 U

0.25 U 31 UJ 0.25 U 0.21 U 0.25 U 0.2 U 0.25 U 22 U
0.1 U 31 U 0.1 U 0.086 U 0.1 U 0.079 U 0.1 U 22 U
0.1 U 61 U 0.1 U 0.086 U 0.1 U 0.079 U 0.1 U 43 U
0.5 U 61 U 0.39 J 0.43 U 0.44 J 0.4 U 0.45 J 43 U

0.25 U 31 U 0.25 U 0.21 U 0.25 U 0.2 U 0.25 U 22 U
1 U 61 U 1 U 0.86 U 1 UJ 0.79 UJ 1 U 43 U

0.2 U 70 J 0.2 U 0.17 U 0.2 U 0.16 U 0.2 U 22 U
2.5 U 61 U 2.5 U 2.1 U 2.5 U 2 U 2.5 U 43 U
0.5 U 31 U 0.5 U 0.43 U 0.51 U 0.4 U 0.51 U 22 U
0.2 U 31 U 0.2 U 0.17 U 0.2 U 0.16 U 0.2 U 22 U
0.5 U 31 U 0.5 U 0.43 U 0.51 U 0.4 U 0.51 U 22 U

1 U 55 J 1 U 0.86 U 1 U 0.79 U 1 U 65 U
0.1 U 31 U 0.1 U 0.086 U 0.1 U 0.079 U 0.1 U 22 U

4.3 U 38 U 4.1 U 3.9 U 4.1 U 3.9 U 6.5 J 79 U
21 U 190 U 21 U 19 U 21 U 20 U 21 U 390 U

4.3 U 38 U 4.1 U 3.9 U 4.1 U 3.9 U 12 J 79 U
21 U 190 U 21 U 44 U 12 J 20 U 56 U 390 U
21 U 190 U 21 U 19 U 21 U 4.7 J 21 U 390 U
11 U 94 U 10 U 9.7 U 10 U 9.8 U 10 U 200 U

2.1 U 15 J 0.87 J 19 U 0.41 J 1.6 J 31 99 U
2.1 U 76 U 2.1 U 7.9 J 2.1 U 0.78 J 3.4 J 99 U
2.1 U 76 U 2.1 U 19 U 2.1 U 1.6 J 8.3 U 99 U
2.1 U 15 J 0.43 J 12 J 0.41 J 5.5 5.2 J 99 U
2.1 U 140 U 1.7 J 60 4.1 35 12 99 U
2.1 U 150 1.3 J 79 4.1 39 12 99 U
2.1 U 260 2.2 120 6.5 55 16 99 U
2.1 U 110 1.3 J 52 4.1 34 6.9 J 99 U
2.1 U 93 0.87 J 44 2.4 18 5.2 J 20 J

210 U 1900 U 210 U 190 U 210 U 200 U 210 U 3900 U
2.1 U 150 1.3 J 64 4.1 30 12 99 U
4.3 U 38 U 4.1 U 2.4 J 4.1 U 3.9 U 7.8 J 79 U
2.1 U 62 J 0.87 J 16 J 1.6 J 9.8 3.4 J 99 U
2.1 U 280 2.6 150 6.5 62 22 99 U
2.1 U 76 U 2.1 U 7.9 J 2.1 U 0.78 J 3.4 J 99 U
2.1 U 110 1.3 J 52 4.1 31 6.9 J 99 U
2.1 U 76 U 2.1 U 19 U 2.1 U 0.78 J 19 99 U

0.84 J 140 1.7 J 40 4.5 25 36 99 U
2.1 U 250 3 150 7.7 63 22 20 J

14-Dec-1018-Dec-10 18-Dec-10 14-Dec-10 14-Dec-10 18-Dec-10 18-Dec-10 14-Dec-10

4 to 7 ft bgs0.5 to 2 ft bgs 2 to 4 ft bgs 4 to 6 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs

NTC05-SB09 NTC05-SB10 NTC05-SB11 NTC05-SB12

2 to 4 ft bgs
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Minimum Regulatory Screening ValuesParameter

PCBS (UG/KG)
AROCLOR-1254 8.8 USEPA Risk Based SSL
AROCLOR-1260 24 USEPA Risk Based SSL

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1
ARSENIC 0.0013 USEPA Risk Based SSL
BARIUM 82 USEPA MCL Based SSL and DAF = 1
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1
CALCIUM NC NC
CHROMIUM 2.1 USEPA DAF = 1
COBALT 0.17 USEPA DAF = 1
COPPER 46 USEPA MCL Based SSL
IRON 640 USEPA Risk Based SSL
LEAD 14 USEPA MCL Based SSL
MAGNESIUM 325000 TACO Residential Ingestion
MANGANESE 57 USEPA Risk Based SSL
MERCURY 0.03 USEPA Risk Based SSL
NICKEL 48 USEPA Risk Based SSL and DAF = 1
POTASSIUM NC NC
SELENIUM 0.26 USEPA Risk Based SSL and DAF = 1
SILVER 1.6 USEPA MCL Based SSL and DAF = 1
SODIUM NC NC
THALLIUM 0.056 USEPA DAF = 1
VANADIUM 22 USEPA Construction Worker Ingestion
ZINC 680 USEPA Risk Based SSL and DAF = 1

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

14-Dec-1018-Dec-10 18-Dec-10 14-Dec-10 14-Dec-10 18-Dec-10 18-Dec-10 14-Dec-10

4 to 7 ft bgs0.5 to 2 ft bgs 2 to 4 ft bgs 4 to 6 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs

NTC05-SB09 NTC05-SB10 NTC05-SB11 NTC05-SB12

2 to 4 ft bgs

17 U 33 J 16 U 15 U 16 U 15 U 16 U 15 U
17 U 31 J 16 U 8.5 J 16 U 15 U 16 U 15 U

14000 8500 19000 5400 14000 6900 16000 4800
0.51 0.99 0.54 0.3 0.39 0.62 0.53 0.32

11 7.3 11 6.2 5.9 7.9 5.9 7.2
83 63 100 25 J 120 38 100 45

0.65 0.63 0.93 0.35 0.72 0.43 1.2 0.26
0.38 0.98 0.31 0.13 0.43 0.3 0.5 0.14

21000 91000 5200 68000 5200 99000 12000 54000

20 11 29 12 19 9.7 25 9.7
12 6.8 14 6.3 10 6.6 9.8 6
25 27 28 18 23 28 28 19

32000 23000 35000 14000 25000 17000 33000 17000
19 130 20 14 J 21 29 21 11

16000 53000 7600 39000 5100 59000 6700 32000

1800 600 780 770 1100 500 780 980
0.036 J 0.12 0.033 J 0.017 U 0.05 0.026 J 0.053 0.016 U

34 17 39 18 21 17 24 17
1800 1200 2700 1100 J 1400 1300 1800 1200

0.29 J 0.66 0.24 J 0.14 J 0.4 U 0.25 U 0.55 0.24 J
0.095 J 0.23 0.096 J 0.054 J 0.086 J 0.07 J 0.096 J 0.043 J

630 1200 940 430 J 2700 590 1800 1400

0.34 0.33 0.45 0.26 0.17 0.35 0.38 0.26
28 16 33 18 28 16 29 14
76 150 91 53 100 77 95 53

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion
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VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL
ACETONE 4500 USEPA Risk Based SSL
BENZENE 0.21 USEPA Risk Based SSL
CARBON DISULFIDE 310 USEPA Risk Based SSL
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL
CHLOROFORM 0.053 USEPA Risk Based SSL
CYCLOHEXANE 13000 USEPA Risk Based SSL
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL
ETHYLBENZENE 1.7 USEPA Risk Based SSL
METHYL ACETATE 7400 USEPA DAF = 1
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation
METHYLENE CHLORIDE 1.2 USEPA Risk Based SSL and DAF = 1
N-PROPYLBENZENE 2500 USEPA Risk Based SSL
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL
TOLUENE 590 USEPA DAF = 1
TOTAL XYLENES 200 USEPA Risk Based SSL
TRICHLOROFLUOROMETHANE 830 USEPA Risk Based SSL

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL
ACETOPHENONE 890 USEPA DAF = 1
BENZALDEHYDE 810 USEPA Risk Based SSL
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL
DI-N-BUTYL PHTHALATE 9200 USEPA Risk Based SSL

PAH (UG/KG)
2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL
ACENAPHTHENE 22000 USEPA Risk Based SSL
ACENAPHTHYLENE 22000 USEPA Risk Based SSL
ANTHRACENE 360000 USEPA Risk Based SSL
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL
CARBAZOLE 30 USEPA DAF = 1
CHRYSENE 160 USEPA DAF = 1
DIBENZOFURAN 680 USEPA Risk Based SSL
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL
FLUORANTHENE 160000 USEPA Risk Based SSL
FLUORENE 27000 USEPA Risk Based SSL
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL
NAPHTHALENE 0.47 USEPA Risk Based SSL
PHENANTHRENE 120000 USEPA Risk Based SSL
PYRENE 120000 USEPA Risk Based SSL

Minimum Regulatory Screening ValuesParameter

41 U 1.1 UJ 1.5 U 1.3 UJ 72 U 2.2 J 5.8 J
210 U 6.4 J 10 U 6.4 UR 360 U 14 J 53 J

21 U 0.11 U 0.097 U 0.13 U 36 U 0.096 U 0.12 U
21 U 0.56 U 0.49 U 0.64 U 36 U 0.34 J 2.4
21 U 0.28 U 0.24 U 0.32 U 36 U 0.24 U 0.3 U
21 U 0.11 U 0.097 U 0.13 U 36 U 0.096 U 0.12 U
41 U 0.11 U 0.097 U 0.13 U 40 J 0.096 U 0.12 U
41 U 0.5 J 0.49 U 0.64 U 72 U 0.48 U 0.61 U
21 U 0.28 U 0.24 U 0.32 U 32 J 0.24 U 0.3 U
41 U 1.1 U 0.97 U 1.3 U 210 J 0.96 UJ 1.2 U
21 U 0.23 U 0.19 U 0.26 U 280 J 0.19 U 0.24 U
41 U 2.8 U 2.4 U 3.2 U 72 U 2.4 U 3 U
21 U 0.56 U 0.49 U 0.64 U 36 U 0.48 U 0.61 U
21 U 0.23 U 0.19 U 0.26 U 36 U 0.19 U 0.24 U
21 U 0.56 U 0.49 U 0.64 U 24 J 0.48 U 0.61 U
62 U 1.1 U 0.97 U 1.3 U 140 J 0.96 U 1.2 U
21 U 0.11 U 0.097 U 0.13 U 36 U 0.096 U 0.12 U

3.8 U 3.8 U 4.3 U 4.3 U 4 U 4 U 4 U
19 U 19 U 21 U 21 U 20 U 20 U 20 U

3.8 U 3.8 U 4.3 U 4.3 U 4 U 4 U 6.6 J
19 U 19 U 45 U 21 J 20 U 19 J 23 J
19 U 19 U 21 U 21 U 20 U 20 U 20 U

9.5 U 9.4 U 11 U 8.9 J 12 J 8.3 J 10 U

1.9 U 1.9 U 0.45 J 0.85 J 36 0.83 J 14
1.9 U 1.9 U 2.1 U 2.1 U 10 U 2 U 0.82 J
1.9 U 1.9 U 3.6 2.1 U 10 U 2 U 1.2 J
1.6 J 1.9 U 0.9 J 2.1 U 6.4 J 0.41 J 3.3
0.8 J 1.9 U 2.7 2.1 U 30 1.7 J 19
1.9 U 1.9 U 8.5 2.1 U 23 1.2 J 16
1.9 U 1.9 U 12 2.1 U 30 2.1 36
1.9 U 0.8 J 18 0.85 J 13 1.7 J 25
1.9 U 1.9 U 4.9 2.1 U 19 0.83 J 12

190 U 190 U 210 U 210 U 200 U 200 U 200 U
1.9 U 1.9 U 2.7 2.1 U 30 1.7 J 21
3.8 U 3.8 U 4.3 U 4.3 U 8.5 J 4 U 5.3 J
1.9 U 1.9 U 4 2.1 U 6.4 J 2 U 7
1.9 U 1.9 U 1.8 J 2.1 U 34 2.5 33
1.9 U 0.8 J 2.1 U 0.85 J 10 U 2 U 0.82 J
1.9 U 1.9 U 12 2.1 U 13 0.83 J 15

0.8 J 0.8 J 2.1 U 1.3 J 21 0.83 J 7.8
1.9 U 1.9 U 1.3 J 0.85 J 41 2.9 30
1.9 U 1.9 U 4.5 0.85 J 47 2.5 37

18-Dec-1014-Dec-10 19-Dec-10 19-Dec-10 18-Dec-1019-Dec-10 19-Dec-10

0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 2 to 4 ft bgs

NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16



TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 8 OF 12

Minimum Regulatory Screening ValuesParameter

PCBS (UG/KG)
AROCLOR-1254 8.8 USEPA Risk Based SSL
AROCLOR-1260 24 USEPA Risk Based SSL

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1
ARSENIC 0.0013 USEPA Risk Based SSL
BARIUM 82 USEPA MCL Based SSL and DAF = 1
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1
CALCIUM NC NC
CHROMIUM 2.1 USEPA DAF = 1
COBALT 0.17 USEPA DAF = 1
COPPER 46 USEPA MCL Based SSL
IRON 640 USEPA Risk Based SSL
LEAD 14 USEPA MCL Based SSL
MAGNESIUM 325000 TACO Residential Ingestion
MANGANESE 57 USEPA Risk Based SSL
MERCURY 0.03 USEPA Risk Based SSL
NICKEL 48 USEPA Risk Based SSL and DAF = 1
POTASSIUM NC NC
SELENIUM 0.26 USEPA Risk Based SSL and DAF = 1
SILVER 1.6 USEPA MCL Based SSL and DAF = 1
SODIUM NC NC
THALLIUM 0.056 USEPA DAF = 1
VANADIUM 22 USEPA Construction Worker Ingestion
ZINC 680 USEPA Risk Based SSL and DAF = 1

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

18-Dec-1014-Dec-10 19-Dec-10 19-Dec-10 18-Dec-1019-Dec-10 19-Dec-10

0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 2 to 4 ft bgs

NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16

15 U 15 U 17 U 17 U 16 U 16 U 16 U
15 U 15 U 17 U 17 U 16 U 16 U 16 U

6200 6000 10000 16000 13000 9000 12000
0.36 U 0.39 U 0.58 0.48 U 0.48 U 0.51 0.61

16 5.7 J 7.2 7.2 5.7 11 6.7
30 39 J 53 J 68 120 55 74

0.44 0.41 0.65 0.96 1.3 0.57 0.97
0.12 0.19 0.22 0.3 0.55 0.4 0.2

60000 69000 38000 18000 7700 26000 34000

12 11 J 18 29 21 16 18
7.2 6.8 8.2 12 9.7 9.3 8.1
19 17 J 23 27 23 24 21

18000 21000 24000 32000 39000 30000 35000
12 13 18 J 18 25 21 22

35000 40000 24000 15000 4400 17000 21000

550 1300 750 970 640 1600 370
0.017 U 0.02 J 0.026 J 0.02 J 0.092 0.039 J 0.046 J

19 19 J 25 36 20 24 20
1500 1100 J 1600 J 2900 1400 1500 1400

0.29 J 0.19 J 0.16 J 0.2 J 0.74 0.4 U 0.59 U
0.055 J 0.06 J 0.064 J 0.098 J 0.096 J 0.092 J 0.097 J

850 640 2900 J 1500 1500 3700 3700

0.35 0.35 0.32 0.53 0.39 0.36 0.43
17 18 J 23 32 29 29 26
47 57 J 75 73 96 85 79

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



TABLE 4-6

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL
ACETONE 4500 USEPA Risk Based SSL
BENZENE 0.21 USEPA Risk Based SSL
CARBON DISULFIDE 310 USEPA Risk Based SSL
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL
CHLOROFORM 0.053 USEPA Risk Based SSL
CYCLOHEXANE 13000 USEPA Risk Based SSL
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL
ETHYLBENZENE 1.7 USEPA Risk Based SSL
METHYL ACETATE 7400 USEPA DAF = 1
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation
METHYLENE CHLORIDE 1.2 USEPA Risk Based SSL and DAF = 1
N-PROPYLBENZENE 2500 USEPA Risk Based SSL
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL
TOLUENE 590 USEPA DAF = 1
TOTAL XYLENES 200 USEPA Risk Based SSL
TRICHLOROFLUOROMETHANE 830 USEPA Risk Based SSL

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL
ACETOPHENONE 890 USEPA DAF = 1
BENZALDEHYDE 810 USEPA Risk Based SSL
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL
DI-N-BUTYL PHTHALATE 9200 USEPA Risk Based SSL

PAH (UG/KG)
2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL
ACENAPHTHENE 22000 USEPA Risk Based SSL
ACENAPHTHYLENE 22000 USEPA Risk Based SSL
ANTHRACENE 360000 USEPA Risk Based SSL
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL
CARBAZOLE 30 USEPA DAF = 1
CHRYSENE 160 USEPA DAF = 1
DIBENZOFURAN 680 USEPA Risk Based SSL
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL
FLUORANTHENE 160000 USEPA Risk Based SSL
FLUORENE 27000 USEPA Risk Based SSL
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL
NAPHTHALENE 0.47 USEPA Risk Based SSL
PHENANTHRENE 120000 USEPA Risk Based SSL
PYRENE 120000 USEPA Risk Based SSL

Minimum Regulatory Screening ValuesParameter

1 UR 9.4 J 1 UR 0.97 UR 47 U 43 U 0.96 UJ 0.94 UJ
3.5 J 67 J 3.4 J 4.8 UR 230 UR 210 UR 3.4 J 5.4 J

0.17 J 0.094 U 0.1 U 0.097 U 23 U 21 U 0.096 U 0.094 U
0.5 U 0.44 J 0.5 U 0.48 U 23 U 21 U 0.48 U 0.47 U

0.25 U 0.23 U 33 23 17 J 21 U 1 J 0.42 J
0.1 U 0.094 U 2.7 1.7 23 U 21 U 0.22 J 0.094 U
0.1 U 0.094 U 0.1 U 0.097 U 47 U 43 U 0.096 U 0.094 U
0.5 U 0.47 U 0.5 U 0.48 U 47 U 43 U 0.48 U 0.47 U

0.25 U 0.23 U 0.25 U 0.24 U 23 U 21 U 0.24 U 0.23 U
1.9 J 0.7 J 1 UJ 0.97 U 47 U 43 U 0.96 UJ 0.94 UJ
0.2 U 0.19 U 0.2 U 0.19 U 23 U 21 U 0.19 U 0.19 U
2.5 U 2.3 U 2.5 U 2.4 U 47 U 43 U 2.4 U 2.3 U
0.5 U 0.47 U 0.5 U 0.48 U 23 U 21 U 0.48 U 0.47 U
0.2 U 0.19 U 0.2 U 0.19 U 23 U 21 U 0.19 U 0.19 U

0.27 J 0.47 U 0.5 U 0.48 U 23 U 21 U 0.3 J 0.28 J
1 U 0.94 U 1 U 0.97 U 70 U 64 U 0.96 U 0.94 U

0.1 U 0.094 U 0.1 U 0.097 U 23 U 21 U 0.096 U 0.094 U

3.8 U 3.9 U 4.2 U 4.2 U 3.9 U 3.8 U 3.5 U 3.5 U
19 U 20 U 21 U 21 U 19 U 19 U 18 U 18 U

3.8 U 3.9 U 4.2 U 4.2 U 3.9 U 3.8 U 3.5 U 3.5 U
19 U 19 J 12 J 21 U 42 U 36 U 18 U 18 U
19 U 20 U 21 U 21 U 19 U 19 U 18 U 18 U

9.6 U 9.9 U 11 U 10 U 9.7 U 9.6 U 8.8 U 7.2 J

0.39 J 0.4 J 0.42 J 5.3 9.7 U 9.6 U 1.8 U 3.5 U
1.9 U 2 U 2.1 U 0.41 J 9.7 U 9.6 U 1.8 U 0.69 J
1.9 U 0.79 J 2.1 U 2.1 U 9.7 U 9.6 U 1.8 U 3.5 U

0.39 J 0.4 J 2.1 U 0.41 J 9.7 U 9.6 U 1.8 U 2.7 J
0.79 J 4 J 2.1 U 0.81 J 9.7 U 9.6 U 1.8 U 11

1.6 J 8.7 J 2.1 U 2.1 U 9.7 U 9.6 U 1.8 U 15
2.4 11 J 2.1 U 2.1 U 9.7 U 9.6 U 1.8 U 21
2.8 11 J 2.1 U 0.81 J 9.7 U 9.6 U 1.8 U 11

0.79 J 4 J 2.1 U 0.41 J 9.7 U 9.6 U 0.35 J 8.2
190 U 200 U 210 U 210 U 190 U 190 U 180 U 180 U

0.79 J 4.7 J 2.1 U 2.1 U 9.7 U 9.6 U 1.8 U 12
3.8 U 3.9 U 4.2 U 4.2 U 3.9 U 3.8 U 3.5 U 3.5 U
1.9 U 3.2 2.1 U 2.1 U 9.7 U 9.6 U 1.8 U 3.4 J
1.2 J 5.1 J 2.1 U 1.2 J 9.7 U 9.6 U 0.71 J 18
1.9 U 2 U 2.1 U 2.1 U 9.7 U 9.6 U 1.8 U 3.5 U

2 9.9 J 2.1 U 2.1 U 9.7 U 9.6 U 1.8 U 11
1.9 U 2 U 2.1 U 2.4 9.7 U 9.6 U 1.8 U 3.5 U
1.2 J 2 1.3 J 4.5 9.7 U 9.6 U 0.71 J 8.9
1.6 J 7.5 J 0.42 J 1.2 J 2 J 2 J 0.71 J 25

14-Dec-10 14-Dec-10 19-Dec-10 19-Dec-1018-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10

2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs

NTC05-SB17 NTC05-SB18 NTC05-SB19 NTC05-SB20
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SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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Minimum Regulatory Screening ValuesParameter

PCBS (UG/KG)
AROCLOR-1254 8.8 USEPA Risk Based SSL
AROCLOR-1260 24 USEPA Risk Based SSL

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1
ARSENIC 0.0013 USEPA Risk Based SSL
BARIUM 82 USEPA MCL Based SSL and DAF = 1
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1
CALCIUM NC NC
CHROMIUM 2.1 USEPA DAF = 1
COBALT 0.17 USEPA DAF = 1
COPPER 46 USEPA MCL Based SSL
IRON 640 USEPA Risk Based SSL
LEAD 14 USEPA MCL Based SSL
MAGNESIUM 325000 TACO Residential Ingestion
MANGANESE 57 USEPA Risk Based SSL
MERCURY 0.03 USEPA Risk Based SSL
NICKEL 48 USEPA Risk Based SSL and DAF = 1
POTASSIUM NC NC
SELENIUM 0.26 USEPA Risk Based SSL and DAF = 1
SILVER 1.6 USEPA MCL Based SSL and DAF = 1
SODIUM NC NC
THALLIUM 0.056 USEPA DAF = 1
VANADIUM 22 USEPA Construction Worker Ingestion
ZINC 680 USEPA Risk Based SSL and DAF = 1

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

14-Dec-10 14-Dec-10 19-Dec-10 19-Dec-1018-Dec-10 18-Dec-10 18-Dec-10 18-Dec-10

2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs

NTC05-SB17 NTC05-SB18 NTC05-SB19 NTC05-SB20

15 U 15 U 16 U 16 U 15 U 15 U 14 U 14 U
15 U 15 U 16 U 16 U 15 U 15 U 14 U 14 U

9600 17000 18000 17000 10000 12000 2500 2300
0.34 0.6 0.44 0.59 0.29 0.33 0.11 U 0.11 U

8.1 11 7.9 11 5 5.8 1.8 J 1.9
32 82 78 74 47 J 51 12 J 12

0.49 1 0.92 0.83 0.51 0.52 0.15 0.15
0.26 0.4 0.23 0.28 0.14 0.2 0.046 J 0.06

34000 2300 J 3800 2700 J 83000 65000 98000 110000

16 25 26 24 18 18 5.9 J 5.5
7.8 13 13 13 10 9.6 2.7 2.6
23 27 J 27 28 J 19 19 6.1 J 5.7

26000 33000 32000 34000 20000 22000 7000 6500
24 24 17 20 11 J 11 2.7 3

22000 4100 8000 6200 42000 34000 52000 63000

900 590 J 1200 730 560 750 290 280
0.038 J 0.072 0.027 J 0.037 J 0.017 U 0.017 U 0.017 U 0.017 U

23 29 38 33 26 26 8.4 J 7.6
1400 1700 J 3000 2300 J 2500 J 2700 460 510
0.34 U 0.43 U 0.1 U 0.17 U 0.15 J 0.13 J 0.24 J 0.26 J

0.075 J 0.11 0.097 J 0.1 0.082 J 0.075 J 0.027 J 0.025 J
2600 3500 J 2300 2200 J 280 J 680 420 310

0.33 0.35 0.44 0.34 0.4 0.31 0.065 J 0.13
25 40 26 25 19 20 9.7 J 8.2
77 110 80 84 46 61 12 J 13

Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion
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SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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VOLATILES (UG/KG)
2-BUTANONE 1500 USEPA Risk Based SSL
ACETONE 4500 USEPA Risk Based SSL
BENZENE 0.21 USEPA Risk Based SSL
CARBON DISULFIDE 310 USEPA Risk Based SSL
CARBON TETRACHLORIDE 0.17 USEPA Risk Based SSL
CHLOROFORM 0.053 USEPA Risk Based SSL
CYCLOHEXANE 13000 USEPA Risk Based SSL
DICHLORODIFLUOROMETHANE 610 USEPA Risk Based SSL
ETHYLBENZENE 1.7 USEPA Risk Based SSL
METHYL ACETATE 7400 USEPA DAF = 1
METHYL CYCLOHEXANE 46000 Non-TACO Construction Worker Inhalation
METHYLENE CHLORIDE 1.2 USEPA Risk Based SSL and DAF = 1
N-PROPYLBENZENE 2500 USEPA Risk Based SSL
TETRACHLOROETHENE 0.049 USEPA Risk Based SSL
TOLUENE 590 USEPA DAF = 1
TOTAL XYLENES 200 USEPA Risk Based SSL
TRICHLOROFLUOROMETHANE 830 USEPA Risk Based SSL

SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 19000 USEPA Risk Based SSL
ACETOPHENONE 890 USEPA DAF = 1
BENZALDEHYDE 810 USEPA Risk Based SSL
BIS(2-ETHYLHEXYL)PHTHALATE 1100 USEPA Risk Based SSL
BUTYL BENZYL PHTHALATE 510 USEPA Risk Based SSL
DI-N-BUTYL PHTHALATE 9200 USEPA Risk Based SSL

PAH (UG/KG)
2-METHYLNAPHTHALENE 750 USEPA Risk Based SSL
ACENAPHTHENE 22000 USEPA Risk Based SSL
ACENAPHTHYLENE 22000 USEPA Risk Based SSL
ANTHRACENE 360000 USEPA Risk Based SSL
BENZO(A)ANTHRACENE 10 USEPA Risk Based SSL
BENZO(A)PYRENE 3.5 USEPA Risk Based SSL
BENZO(B)FLUORANTHENE 35 USEPA Risk Based SSL
BENZO(G,H,I)PERYLENE 120000 USEPA Risk Based SSL
BENZO(K)FLUORANTHENE 350 USEPA Risk Based SSL
CARBAZOLE 30 USEPA DAF = 1
CHRYSENE 160 USEPA DAF = 1
DIBENZOFURAN 680 USEPA Risk Based SSL
DIBENZO(A,H)ANTHRACENE 11 USEPA Risk Based SSL
FLUORANTHENE 160000 USEPA Risk Based SSL
FLUORENE 27000 USEPA Risk Based SSL
INDENO(1,2,3-CD)PYRENE 120 USEPA Risk Based SSL
NAPHTHALENE 0.47 USEPA Risk Based SSL
PHENANTHRENE 120000 USEPA Risk Based SSL
PYRENE 120000 USEPA Risk Based SSL

Minimum Regulatory Screening ValuesParameter

0.85 UJ 59 U 1.2 UJ 52 U 1.2 UJ 1.1 UJ 1.2 UJ 1.2 UJ
2.7 J 290 U 6.1 UR 260 U 6.1 UR 5.4 UR 6.2 UR 5 J

0.085 U 29 U 0.12 U 9.3 J 0.12 U 0.11 U 0.12 U 0.12 U
0.43 U 29 U 0.61 U 91 U 0.61 U 0.54 U 0.62 U 0.61 U
0.21 U 29 U 0.3 U 26 U 0.3 U 0.27 U 0.31 U 0.3 U

0.2 J 29 U 0.12 U 26 U 0.12 U 0.11 U 0.12 U 0.12 U
0.085 U 59 U 0.12 U 26 J 0.12 U 0.11 U 0.12 U 0.12 U

0.32 J 59 U 0.61 U 52 U 0.61 U 0.54 U 0.62 U 0.61 U
0.21 U 29 U 0.3 U 87 0.3 U 0.27 U 0.31 U 0.3 U
0.85 UJ 260 J 1.2 U 150 J 1.2 U 1.1 U 1.2 U 1.2 U
0.17 U 29 U 0.24 U 200 J 0.24 U 0.21 U 0.25 U 0.24 U

2.1 U 59 U 3 U 52 U 3 U 2.7 U 3.1 U 3 U
0.43 U 29 U 0.61 U 53 0.61 U 0.54 U 0.62 U 0.61 U
0.17 U 29 U 0.24 U 26 U 0.24 U 0.21 U 0.25 U 0.24 U
0.43 U 10 J 0.61 U 120 J 0.61 U 0.54 U 0.62 U 0.61 U
0.85 U 88 U 1.2 U 230 1.2 U 1.1 U 1.2 U 1.2 U

0.085 U 29 U 0.12 U 26 U 0.12 U 0.11 U 0.12 U 0.12 U

4.1 U 3.9 U 4 U 77 U 4.1 U 3.6 U 4.2 U 81 U
21 U 1.6 J 20 U 390 U 20 U 18 U 21 U 410 U

4.1 U 4.3 J 4 U 77 U 4.1 U 3.6 U 4.2 U 81 U
21 U 23 J 20 U 390 U 14 J 14 J 14 J 410 U
21 U 20 U 20 U 390 U 20 U 18 U 21 U 410 U
10 U 9.8 U 10 U 190 U 10 U 8.9 U 10 U 200 U

0.44 J 7.9 J 2 U 20 J 2 U 1.8 U 2.1 U 81 U
2.1 U 39 U 2 U 97 U 2 U 1.8 U 2.1 U 81 U
2.1 U 39 U 2 U 97 U 2 U 1.8 U 2.1 U 81 U
2.1 U 16 J 2 U 81 J 2 U 1.8 U 2.1 U 81 U
2.1 U 87 2 U 350 2 U 1.8 U 0.87 J 33 J
2.1 U 79 2 U 280 2 U 1.8 U 2.1 U 50 J
2.1 U 110 2 U 490 J 2 U 1.8 U 2.1 U 66 J
2.1 U 55 2 U 280 2 U 0.73 J 2.1 U 66 J

0.44 J 32 J 2 U 280 2 U 0.37 J 0.43 J 33 J
210 U 200 U 200 U 3900 U 200 U 180 U 210 U 4100 U
2.1 U 79 2 U 330 2 U 1.8 U 2.1 U 33 J
4.1 U 1.6 J 4 U 77 U 4.1 U 3.6 U 4.2 U 81 U
2.1 U 16 J 2 U 240 2 U 1.8 U 2.1 U 81 U

0.87 J 170 2 U 610 2 U 1.8 U 1.3 J 33 J
2.1 U 39 U 2 U 97 U 2 U 1.8 U 2.1 U 81 U
2.1 U 55 2 U 300 2 U 1.8 U 2.1 U 50 J
2.1 U 39 U 2 U 97 U 0.84 J 1.8 U 2.1 U 81 U

0.87 J 47 2 U 160 2 U 1.8 U 1.3 J 81 U
0.87 J 170 0.43 J 650 2 U 0.37 J 1.3 J 50 J

19-Dec-10 19-Dec-10 19-Dec-1019-Dec-10 19-Dec-10 19-Dec-10 19-Dec-10 19-Dec-10

0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs

NTC05-SB21 NTC05-SB22 NTC05-SB23 NTC05-SB24
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PAGE 12 OF 12

Minimum Regulatory Screening ValuesParameter

PCBS (UG/KG)
AROCLOR-1254 8.8 USEPA Risk Based SSL
AROCLOR-1260 24 USEPA Risk Based SSL

METALS (MG/KG)
ALUMINUM 8.3 USEPA DAF = 1
ANTIMONY 0.27 USEPA MCL Based SSL and DAF = 1
ARSENIC 0.0013 USEPA Risk Based SSL
BARIUM 82 USEPA MCL Based SSL and DAF = 1
BERYLLIUM 3.2 USEPA MCL Based SSL and DAF = 1
CADMIUM 0.38 USEPA MCL Based SSL and DAF = 1
CALCIUM NC NC
CHROMIUM 2.1 USEPA DAF = 1
COBALT 0.17 USEPA DAF = 1
COPPER 46 USEPA MCL Based SSL
IRON 640 USEPA Risk Based SSL
LEAD 14 USEPA MCL Based SSL
MAGNESIUM 325000 TACO Residential Ingestion
MANGANESE 57 USEPA Risk Based SSL
MERCURY 0.03 USEPA Risk Based SSL
NICKEL 48 USEPA Risk Based SSL and DAF = 1
POTASSIUM NC NC
SELENIUM 0.26 USEPA Risk Based SSL and DAF = 1
SILVER 1.6 USEPA MCL Based SSL and DAF = 1
SODIUM NC NC
THALLIUM 0.056 USEPA DAF = 1
VANADIUM 22 USEPA Construction Worker Ingestion
ZINC 680 USEPA Risk Based SSL and DAF = 1

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

19-Dec-10 19-Dec-10 19-Dec-1019-Dec-10 19-Dec-10 19-Dec-10 19-Dec-10 19-Dec-10

0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs 0.5 to 2 ft bgs2 to 4 ft bgs 0.5 to 2 ft bgs 2 to 4 ft bgs

NTC05-SB21 NTC05-SB22 NTC05-SB23 NTC05-SB24

16 U 15 U 16 U 15 U 16 U 14 U 16 U 16 U
16 U 15 U 16 U 15 U 16 U 14 U 16 U 16 U

10000 12000 13000 9700 14000 1600 14000 12000
0.26 U 0.52 U 0.43 U 0.5 0.4 U 0.1 U 0.35 U 0.27 U

3.9 7.2 11 4.8 11 3.6 8.3 5.9
53 77 48 57 75 9.2 77 88

0.62 0.89 0.72 1.4 0.74 0.099 J 0.7 0.64
0.11 0.37 0.34 0.24 0.14 0.057 0.17 0.32

3000 3700 1600 33000 34000 64000 13000 8600 J

19 20 23 18 24 5.9 24 20
7.6 11 12 6.9 13 2.5 11 10
13 23 20 21 24 6.1 17 15

17000 26000 28000 37000 26000 6500 26000 21000
12 21 16 22 17 4.1 16 18

3700 3900 5200 18000 24000 32000 11000 6700 J

420 370 650 380 950 220 650 880
0.028 J 0.056 0.027 J 0.075 0.022 J 0.017 U 0.031 J 0.04 J

17 20 26 18 32 7.4 24 17
1200 1200 2200 1200 2400 280 1800 1300
0.15 J 0.65 0.12 J 0.67 0.16 J 0.12 J 0.15 J 0.28 J

0.091 J 0.089 J 0.08 J 0.099 J 0.09 J 0.023 J 0.088 J 0.073 J
4100 4100 8400 5100 2600 480 2000 1800

0.28 0.47 0.39 0.38 0.45 0.063 J 0.33 0.24
26 30 26 25 26 13 30 24
47 88 72 82 78 17 75 88

SSL = Soil Screening Level.
NC = No Criteria.
USEPA = United States Environmental Protection Agency.
mg/kg = Milligram per kilogram.
ug/kg = Microgram per kilogram.
J = Estimated value.
U = Not detected.
MCL = Maximum Contaminant Level.
ft bgs = Feet below ground surface.
TACO = Illinoid Tiered Approach to Corrective Action Objectives.
DAF = Dilution and Attenuation Factor.
PCB = Polychlorinated Biphenyls.
PAH = Polynuclear Aromatic Hydrocarbon.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion



TABLE 4-7

GROUNDWATER REGULATORY SCREENING VALUES

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Parameter
TACO 

Class I  

TACO 

Class II

Non-TACO 

Class I

Non-TACO 

Class II

ORNL 

Residential 

Tapwater

USEPA 

MCLs

USEPA 

Residential 

Vapor 

Intrusion

Volatile Organics (ug/L)
2-BUTANONE NC NC 4200 4200 7100 NC 2300000
ACETONE 6300 6300 NC NC 22000 NC 23000000
CARBON DISULFIDE 700 3500 NC NC 1000 NC 1200
CARBON TETRACHLORIDE 5 25 NC NC 0.44 5 0.37
CHLOROFORM 0.2 10 NC NC 0.19 80 0.73
CIS-1,2-DICHLOROETHENE 70 200 NC NC 73 70 NC
Semivolatile Organics (ug/L)
ACETOPHENONE NC NC NC NC 3700 NC NC
BIS(2-ETHYLHEXYL)PHTHALATE 6 60 NC NC 4.8 6 NC
BUTYL BENZYL PHTHALATE 1400 7000 NC NC 35 NC NC
DI-N-OCTYL PHTHALATE 140 700 NC NC NC NC NC
Polynuclear Aromatic Hydrocarbons (ug/L)
2-METHYLNAPHTHALENE NC NC 28 140 150 NC NC
BAP EQUIVALENT-FULLND 0.2 2 NC NC 0.0029 0.2 NC
BENZO(A)PYRENE 0.2 2 NC NC 0.0029 0.2 NC
BENZO(B)FLUORANTHENE 0.18 0.9 NC NC 0.029 NC 320
BENZO(G,H,I)PERYLENE NC NC 210 1050 1100 NC NC
BENZO(K)FLUORANTHENE 0.17 0.85 NC NC 0.29 NC NC
PHENANTHRENE NC NC 210 1050 1100 NC NC
PYRENE 210 1050 NC NC 1100 NC NC
Metals (ug/L)
ALUMINUM NC NC 3500 5000 37000 NC NC
ANTIMONY 6 24 NC NC 15 6 NC
ARSENIC 50 200 NC NC 0.045 10 NC
BARIUM 2000 2000 NC NC 7300 2000 NC
CADMIUM 5 50 NC NC 18 5 NC
CALCIUM NC NC NC NC NC NC NC
CHROMIUM 100 1000 NC NC NC 100 NC
COBALT 1000 1000 NC NC 11 NC NC
COPPER 650 650 NC NC 1500 1300 NC
IRON 5000 5000 NC NC 26000 NC NC
LEAD 7.5 100 NC NC NC 15 NC
MAGNESIUM NC NC NC NC NC NC NC
MANGANESE 150 10000 NC NC 880 NC NC
NICKEL 100 2000 NC NC 730 NC NC
POTASSIUM NC NC NC NC NC NC NC
SELENIUM 50 50 NC NC 180 50 NC
SODIUM NC NC NC NC NC NC NC
THALLIUM 2 20 NC NC NC 2 NC
VANADIUM 49 100 NC NC 180 NC NC
ZINC 5000 10000 NC NC 11000 NC NC

TACO = Illinois Tiered Approach to Corrective Action Objectives
USEPA = United States Environmental Protection Agency.
MCL = Maximum Contaminant Level.
ug/L = Microgram per liter.
NC = No criteria.
ORNL =  Oak Ridge National Laboratory



TABLE 4-8A

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN GROUNDWATER, 12/17/2010

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Value Source Exceedances Exceedances Exceedances Exceedances Exceedances Exceedances
Volatile Organics (ug/L)
2-BUTANONE 1/5 14 14 NTC05-GW03 1 1 3.2 7100 USEPA Tapwater 0 NC 0 NC 0 7100 0 NC 0 2300000 0
ACETONE 4/5 3.5 J 110 NTC05-GW03 4.2 4.2 24.7 6300 TACO 0 6300 0 NC 0 22000 0 NC 0 23000000 0
CARBON DISULFIDE 1/5 1.4 J 1.4 J NTC05-GW05 0.5 0.5 0.5 700 TACO 0 700 0 NC 0 1000 0 NC 0 1200 0

CARBON TETRACHLORIDE 1/5 170 170 NTC05-GW05 0.5 0.5 34.2 0.37
USEPA Residential 

Vapor Intrusion 1 5 1 NC 0 0.44 1 5 1 0.37 1
CHLOROFORM 1/5 18 18 NTC05-GW05 0.5 0.5 3.8 0.19 USEPA Tapwater 1 0.2 1 NC 0 0.19 1 80 0 0.73 1
CIS-1,2-DICHLOROETHENE 1/5 0.35 J 0.35 J NTC05-GW05 0.5 0.5 0.3 70 TACO and USEPA MCL 0 70 0 NC 0 73 0 70 0 NC 0
Semivolatile Organics (ug/L)
ACETOPHENONE 1/5 0.28 J 0.28 J NTC05-GW04 0.1 0.11 0.098 3700 USEPA Tapwater 0 NC 0 NC 0 3700 0 NC 0 NC 0
BIS(2-ETHYLHEXYL)PHTHALATE 2/5 0.26 J 0.41 J NTC05-GW05 0.5 0.54 0.292 4.8 USEPA Tapwater 0 6 0 NC 0 4.8 0 6 0 NC 0
BUTYL BENZYL PHTHALATE 2/5 0.062 J 0.076 J NTC21-GW06 0.1 0.11 0.059 35 USEPA Tapwater 0 1400 0 NC 0 35 0 NC 0 NC 0
DI-N-OCTYL PHTHALATE 1/5 0.065 J 0.065 J NTC21-GW06 0.1 0.11 0.054 140 TACO 0 140 0 NC 0 NC 0 NC 0 NC 0
Polynuclear Aromatic Hydrocarbons (ug/L)
2-METHYLNAPHTHALENE 1/5 0.011 J 0.011 J NTC05-GW03 0.05 0.054 0.023 150 USEPA Tapwater 0 NC 0 NC 0 150 0 NC 0 NC 0
BENZO(A)PYRENE 2/5 0.01 J 0.011 J NTC05-GW03 0.05 0.054 0.020 0.0029 USEPA Tapwater 2 0.2 0 NC 0 0.0029 2 0.2 0 NC 0
BENZO(B)FLUORANTHENE 2/5 0.021 J 0.022 J NTC05-GW03 0.05 0.054 0.024 0.029 USEPA Tapwater 0 0.18 0 NC 0 0.029 0 NC 0 320 0
BENZO(G,H,I)PERYLENE 2/5 0.01 J 0.011 J NTC05-GW03 0.05 0.054 0.020 210 Non-TACO 0 NC 0 210 0 1100 0 NC 0 NC 0
BENZO(K)FLUORANTHENE 2/5 0.021 J 0.022 J NTC05-GW03 0.05 0.054 0.024 0.17 TACO 0 0.17 0 NC 0 0.29 0 NC 0 NC 0
PHENANTHRENE 1/5 0.022 J 0.022 J NTC05-GW03 0.05 0.054 0.025 210 Non-TACO 0 NC 0 210 0 1100 0 NC 0 NC 0
PYRENE 2/5 0.01 J 0.011 J NTC05-GW03 0.05 0.054 0.020 210 TACO 0 210 0 NC 0 1100 0 NC 0 NC 0
Metals (ug/L)
ALUMINUM 3/6 98 J 440 NTC05-GW02 100 1000 249.7 3500 Non-TACO 0 NC 0 3500 0 37000 0 NC 0 NC 0
ANTIMONY 2/6 1.6 J 1.9 J NTC05-GW02 1 1 0.9 6 TACO and USEPA MCL 0 6 0 NC 0 15 0 6 0 NC 0
ARSENIC 3/6 0.4 J 1.3 J NTC05-GW02 1 10 1.4 0.045 USEPA Tapwater 3 50 0 NC 0 0.045 3 10 0 NC 0
BARIUM 6/6 54 8100 NTC05-GW03 1440.3 2000 TACO and USEPA MCL 1 2000 1 NC 0 7300 1 2000 1 NC 0
CADMIUM 2/6 0.15 J 0.16 J NTC21-GW06 0.2 20 2.2 5 TACO and USEPA MCL 0 5 0 NC 0 18 0 5 0 NC 0
CALCIUM 6/6 39000 1900000 NTC05-GW03 426500 NC NC 0 NC 0 NC 0 NC 0 NC 0 NC 0
CHROMIUM 6/6 0.63 J 3.5 NTC05-GW03 1.4 100 TACO and USEPA MCL 0 100 0 NC 0 NC 0 100 0 NC 0
COBALT 6/6 0.36 J 31 NTC05-GW03 5.9 11 USEPA Tapwater 1 1000 0 NC 0 11 1 NC 0 NC 0
COPPER 6/6 1.2 58 NTC05-GW02 12.6 650 TACO 0 650 0 NC 0 1500 0 1300 0 NC 0
IRON 6/6 79 120000 NTC05-GW03 20363 5000 TACO 1 5000 1 NC 0 26000 1 NC 0 NC 0
LEAD 6/6 0.98 J 5.7 NTC21-GW06 2.6 7.5 TACO 0 7.5 0 NC 0 NC 0 15 0 NC 0
MAGNESIUM 6/6 12000 1900000 NTC05-GW03 354667 NC NC 0 NC 0 NC 0 NC 0 NC 0 NC 0
MANGANESE 6/6 29 19000 NTC05-GW03 3253.2 150 TACO 2 150 2 NC 0 880 1 NC 0 NC 0
NICKEL 6/6 1.8 100 NTC05-GW03 20.3 100 TACO 0 100 0 NC 0 730 0 NC 0 NC 0
POTASSIUM 6/6 2300 100000 NTC05-GW03 20983 NC NC 0 NC 0 NC 0 NC 0 NC 0 NC 0
SELENIUM 4/6 1.5 J 11 J NTC05-GW03 1 1 2.8 50 TACO and USEPA MCL 0 50 0 NC 0 180 0 50 0 NC 0
SODIUM 6/6 82000 1.5E+07 NTC05-GW03 2958666.7 NC NC 0 NC 0 NC 0 NC 0 NC 0 NC 0
THALLIUM 4/6 0.067 J 0.38 J NTC05-GW03 0.2 0.2 0.1 2 TACO and USEPA MCL 0 2 0 NC 0 NC 0 2 0 NC 0
VANADIUM 4/6 0.33 J 1.5 NTC05-GW02 1 10 1.4 49 TACO 0 49 0 NC 0 180 0 NC 0 NC 0
ZINC 6/6 6.5 37 NTC05-GW02 17.1 5000 TACO 0 5000 0 NC 0 11000 0 NC 0 NC 0

TACO = Illinois Tiered Approach to Corrective Action Objectives.
USEPA = United States Environmental Protection Agency.
MCL = Maximum Contaminant Level.
J = Estimated value.
ug/L = Microgram per liter.
NC = No criteria.
ORNL = Oak Ridge National Laboratory.
Shaded cells and boldface font indicate that the concentration is greater than the minimum screening criterion
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TABLE 4-8B

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN GROUNDWATER, 12/18/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Value Source Exceedances Value Exceedances Value Exceendances Value Exceedances Value Exceedances Value Exceedances

Volatile Organics (ug/L)

2-BUTANONE 1/7 2.4 J 2.4 J NTC05-GW08-01 1 1 0.77 4900
USEPA Residential Vapor 

Intrusion 0 NC 0 NC 0 4900 0 NC 0 2200000 0
4-METHYL-2-PENTANONE 1/7 0.52 J 0.52 J NTC05-GW08-01 1 1 0.50 1000 USEPA Tapwater 0 NC 0 NC 0 1000 0 NC 0 550000 0
ACETONE 2/7 12 J 20 J NTC05-GW08-01 2 2 5.29 6300 TACO 0 6300 0 NC 0 12000 0 NC 0 23000000 0
CARBON DISULFIDE 2/7 2.6 J 2.9 J NTC05-GW08-01 1 1 1.14 700 TACO 0 700 0 NC 0 720 0 NC 0 1200 0

CARBON TETRACHLORIDE 1/7 100 100 NTC05-GW05-02 0.5 0.5 14.50 0.36

USEPA Residential Vapor 

Intrusion 1 5 1 NC 0 0.39 1 5 1 0.36 1
CHLOROFORM 1/7 16 16 NTC05-GW05-02 0.2 0.2 2.37 0.19 USEPA Tapwater 1 0.2 1 NC 0 0.19 1 80 0 0.71 1
CIS-1,2-DICHLOROETHENE 1/7 0.56 J 0.56 J NTC05-GW05-02 0.5 0.5 0.29 28 USEPA Tapwater 0 70 0 NC 0 28 0 70 0 NC 0
METHYL TERT-BUTYL ETHER 1/7 0.4 J 0.4 J NTC05-GW09-01 0.5 0.5 0.27 12 USEPA Tapwater 0 70 0 NC 0 12 0 NC 0 390 0
TETRACHLOROETHENE 1/7 0.31 J 0.31 J NTC05-GW09-01 0.5 0.5 0.26 5 TACO and USEPA MCL 0 5 0 NC 0 9.7 0 5 0 13 0
TOLUENE 1/7 0.32 J 0.32 J NTC05-GW08-01 0.5 0.5 0.26 860 USEPA Tapwater 0 1000 0 NC 0 860 0 1000 0 19000 0

TACO = Illinois Tiered Approach to Corrective Action Objectives.
USEPA = United States Environmental Protection Agency.
MCL = Maximum Contaminant Level.
J = Estimated Value.
ug/L = Micrograms per liter.
NC = No criteria.
ORNL = Oak Ridge National Laboratory.
Shaded cells and boldface font indicate that the concentration is greater than the screening criterion.
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Parameter

Frequency 

of 

Detection
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TABLE 4-9A

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER, 12/17/2101

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Value Source

VOLATILES (UG/L)
2-BUTANONE 7100 USEPA Tapwater 1 U NA 14 1 U 1 U 1 U
ACETONE 6300 TACO 4.2 U NA 110 3.5 J 4.1 J 3.9 J
CARBON DISULFIDE 700 TACO 0.5 U NA 0.5 U 0.5 U 1.4 J 0.5 U
CARBON TETRACHLORIDE 0.37 USEPA Residential Vapor Intrusion 0.5 U NA 0.5 U 0.5 U 170 0.5 U
CHLOROFORM 0.19 USEPA Tapwater 0.5 U NA 0.5 U 0.5 U 18 0.5 U
CIS-1,2-DICHLOROETHENE 70 TACO and USEPA MCL 0.5 U NA 0.5 U 0.5 U 0.35 J 0.5 U

SEMIVOLATILES (UG/L)
ACETOPHENONE 3700 USEPA Tapwater 0.1 U NA 0.11 U 0.28 J 0.1 U 0.11 U
BIS(2-ETHYLHEXYL)PHTHALATE 4.8 USEPA Tapwater 0.5 U NA 0.54 U 0.26 J 0.41 J 0.54 U
BUTYL BENZYL PHTHALATE 35 USEPA Tapwater 0.1 U NA 0.11 U 0.062 J 0.1 U 0.076 J
DI-N-OCTYL PHTHALATE 140 TACO 0.1 U NA 0.11 U 0.1 U 0.1 U 0.065 J

POLYNUCLEAR AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE 150 USEPA Tapwater 0.05 U NA 0.011 J 0.05 U 0.05 U 0.054 U
BENZO(A)PYRENE 0.0029 USEPA Tapwater 0.01 J NA 0.011 J 0.05 U 0.05 U 0.054 U
BENZO(B)FLUORANTHENE 0.029 USEPA Tapwater 0.021 J NA 0.022 J 0.05 U 0.05 U 0.054 U
BENZO(G,H,I)PERYLENE 210 Non-TACO 0.01 J NA 0.011 J 0.05 U 0.05 U 0.054 U
BENZO(K)FLUORANTHENE 0.17 TACO 0.021 J NA 0.022 J 0.05 U 0.05 U 0.054 U
PHENANTHRENE 210 Non-TACO 0.05 U NA 0.022 J 0.05 U 0.05 U 0.054 U
PYRENE 210 TACO 0.01 J NA 0.011 J 0.05 U 0.05 U 0.054 U

METALS (UG/L)
ALUMINUM 3500 Non-TACO 100 U 440 1000 U 100 U 98 J 360
ANTIMONY 6 TACO and USEPA MCL 1 U 1.9 J 1.6 J 1 U 1 U 1 U
ARSENIC 0.045 USEPA Tapwater 0.74 J 1.3 J 10 U 0.4 J 1 U 1 U
BARIUM 2000 TACO and USEPA MCL 54 57 8100 100 250 81
CADMIUM 5 TACO and USEPA MCL 0.2 U 0.15 J 20 U 4 U 1 U 0.16 J
CALCIUM NC NC 110000 39000 1900000 110000 270000 130000
CHROMIUM 100 TACO and USEPA MCL 0.72 J 1.4 3.5 0.63 J 1.2 1.1
COBALT 11 USEPA Tapwater 0.74 J 0.59 J 31 0.93 J 1.7 0.36 J
COPPER 650 TACO 1.2 58 11 2.2 1.9 J 1.2
IRON 5000 TACO 79 1300 120000 110 290 400
LEAD 7.5 TACO 0.98 J 1 1.1 J 3 3.9 5.7
MAGNESIUM NC NC 41000 12000 1900000 45000 86000 44000
MANGANESE 150 TACO 80 40 19000 240 130 J 29
NICKEL 100 TACO 2.6 3.8 100 5 8.3 1.8
POTASSIUM NC NC 2700 13000 100000 3300 4600 2300
SELENIUM 50 TACO and USEPA MCL 1.5 J 2 J 11 J 1.5 J 1 U 1 U
SODIUM NC NC 160000 82000 15000000 1300000 900000 310000
THALLIUM 2 TACO and USEPA MCL 0.2 U 0.07 J 0.38 J 0.09 J 0.067 J 0.2 U
VANADIUM 49 TACO 0.33 J 1.5 10 U 1 U 0.63 J 0.41 J
ZINC 5000 TACO 8.2 37 30 9.6 6.5 11

USEPA = United States Environmental Protection Agency. ug/L = Microgram per liter.
MCL = Maximum Contaminant Level. J = Estimated value.
NA = Not applicable.
U = Not detected.
TACO = Illinois Teiered Approach to Corrective Action Objectives. Shaded cells and bold font indicate that the concentration is greater than the minimum screening criterion

18-Dec-10

NTC05-MW01 NTC05-MW02 NTC05-MW03 NTC05-MW04

17-Dec-10

NTC21MW06

16-Dec-1018-Dec-10 18-Dec-10

NTC05-MW05

17-Dec-10

Minimum Regulatory Screening Values
Parameter



TABLE 4-9B

SUMMARY OF POSITIVE DETECTIONS IN GROUNDWATER, 12/18/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Value Source

VOLATILES (UG/L)

2-BUTANONE 4900 Vapor Intrusion Screening Concentration 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2.4 J 1 UJ 1 UJ

4-METHYL-2-PENTANONE 1000 USEPA ORNL Tapwater Criteria 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 0.52 J 1 UJ 1 UJ

ACETONE 6300 TACO Class 1 Groundwater Criteria 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 20 J 12 J 2 UJ

CARBON DISULFIDE 700 TACO Class 1 Groundwater Criteria 1 U 2.6 J 1 U 1 U 1 U 2.9 J 1 U 1 U

CARBON TETRACHLORIDE 0.36 Vapor Intrusion Screening Concentration 0.5 U 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.19 USEPA ORNL Tapwater Criteria 0.2 U 16 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

CIS-1,2-DICHLOROETHENE 28 USEPA ORNL Tapwater Criteria 0.5 U 0.56 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

METHYL TERT-BUTYL ETHER 12 USEPA ORNL Tapwater Criteria 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.4 J 0.5 UJ

TETRACHLOROETHENE 5 USEPA MCL Criteria 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.31 J 0.5 U

TOLUENE 860 USEPA ORNL Tapwater Criteria 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.32 J 0.5 U 0.5 U

USEPA = United States Environmental Protection Agency.
MCL = Maximum Contaminant Level.
U = Not detected.
TACO = Illinois Teiered Approach to Corrective Action Objectives.
ug/L = Microgram per liter.
J = Estimated value.
ORNL =  Oak Ridge National Laboratory.

Shaded cells and bold font indicate that the concentration is greater than the minimum screening criterion
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NTC05-SB01
BENZENE  20  J
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NTC05-SB01

BENZO(A)ANTHRACENE  48

BENZO(A)PYRENE  50

BENZO(B)FLUORANTHENE  76

DIBENZO(A,H)ANTHRACENE  13

NAPHTHALENE  35

NTC05-SB02

BENZO(A)ANTHRACENE  2000

BENZO(A)PYRENE  2800

BENZO(B)FLUORANTHENE  3900

BENZO(K)FLUORANTHENE  1700

CHRYSENE  2000

DIBENZO(A,H)ANTHRACENE  640

INDENO(1,2,3-CD)PYRENE  2300

NTC05-SB03

BENZO(A)ANTHRACENE  1500

BENZO(A)PYRENE  2500

BENZO(B)FLUORANTHENE  3700

BENZO(K)FLUORANTHENE  1100

CHRYSENE  1500

DIBENZO(A,H)ANTHRACENE  570

INDENO(1,2,3-CD)PYRENE  2100

NTC05-SB04

BENZO(A)ANTHRACENE  210

BENZO(A)PYRENE  320

BENZO(B)FLUORANTHENE  460

CHRYSENE  270

DIBENZO(A,H)ANTHRACENE  57  J

INDENO(1,2,3-CD)PYRENE  280

NTC05-SB05

BENZO(A)ANTHRACENE  1800

BENZO(A)PYRENE  2700

BENZO(B)FLUORANTHENE  4000

BENZO(K)FLUORANTHENE  1400

CARBAZOLE  77  J

CHRYSENE  1600

DIBENZO(A,H)ANTHRACENE  470

INDENO(1,2,3-CD)PYRENE  1900

NTC05-SB06

BENZO(A)PYRENE  180

BENZO(B)FLUORANTHENE  230

DIBENZO(A,H)ANTHRACENE  36  J

INDENO(1,2,3-CD)PYRENE  140

NTC05-SB07

BENZO(A)ANTHRACENE  6100

BENZO(A)PYRENE  12000

BENZO(B)FLUORANTHENE  14000

BENZO(K)FLUORANTHENE  5800

CHRYSENE  5800

DIBENZO(A,H)ANTHRACENE  2300

INDENO(1,2,3-CD)PYRENE  9700

NTC05-SB08

BENZO(A)ANTHRACENE  1100

BENZO(A)PYRENE  1400

BENZO(B)FLUORANTHENE  2100

BENZO(K)FLUORANTHENE  750

CHRYSENE  1000

DIBENZO(A,H)ANTHRACENE  250

INDENO(1,2,3-CD)PYRENE  1000

NTC05-SB09

BENZO(A)ANTHRACENE  610

BENZO(A)PYRENE  780

BENZO(B)FLUORANTHENE  1200

BENZO(K)FLUORANTHENE  480

CHRYSENE  730

DIBENZO(A,H)ANTHRACENE  130

INDENO(1,2,3-CD)PYRENE  530

NTC05-SB10

BENZO(A)ANTHRACENE  830

BENZO(A)PYRENE  720

BENZO(B)FLUORANTHENE  1200

BENZO(K)FLUORANTHENE  530

CHRYSENE  790

DIBENZO(A,H)ANTHRACENE  150  J

INDENO(1,2,3-CD)PYRENE  380

NTC05-SB11

BENZO(A)PYRENE  4500

BENZO(B)FLUORANTHENE  4900

BENZO(K)FLUORANTHENE  2200

CHRYSENE  1600

DIBENZO(A,H)ANTHRACENE  850

INDENO(1,2,3-CD)PYRENE  3400

NTC05-SB12

BENZO(A)ANTHRACENE  670  J

NTC05-SB14

BENZO(A)ANTHRACENE  77  J

BENZO(A)PYRENE  58  J

BENZO(B)FLUORANTHENE  96

NTC05-SB15

BENZO(A)ANTHRACENE  50  J

BENZO(A)PYRENE  50  J

BENZO(B)FLUORANTHENE  50  J

DIBENZO(A,H)ANTHRACENE  33  J

NTC05-SB16

BENZO(A)ANTHRACENE  870

BENZO(A)PYRENE  1100

BENZO(B)FLUORANTHENE  1800

BENZO(K)FLUORANTHENE  630

CHRYSENE  940

DIBENZO(A,H)ANTHRACENE  280

INDENO(1,2,3-CD)PYRENE  1000

NTC05-SB17

BENZO(A)ANTHRACENE  850

BENZO(A)PYRENE  1700

BENZO(B)FLUORANTHENE  2100

BENZO(K)FLUORANTHENE  1000

CHRYSENE  960

DIBENZO(A,H)ANTHRACENE  370

INDENO(1,2,3-CD)PYRENE  1600

NTC05-SB18

BENZO(A)ANTHRACENE  780

BENZO(A)PYRENE  780

BENZO(B)FLUORANTHENE  940

BENZO(K)FLUORANTHENE  470  J

CHRYSENE  780

INDENO(1,2,3-CD)PYRENE  470  J

NTC05-SB19

BENZO(A)ANTHRACENE  440

BENZO(A)PYRENE  690

BENZO(B)FLUORANTHENE  950

BENZO(K)FLUORANTHENE  380

CHRYSENE  480

DIBENZO(A,H)ANTHRACENE  140

INDENO(1,2,3-CD)PYRENE  500

NTC05-SB20

BENZO(A)ANTHRACENE  730

BENZO(A)PYRENE  1100

BENZO(B)FLUORANTHENE  1500

BENZO(K)FLUORANTHENE  620

CHRYSENE  730

DIBENZO(A,H)ANTHRACENE  260

INDENO(1,2,3-CD)PYRENE  810

NTC05-SB21

BENZO(A)ANTHRACENE  2800

BENZO(A)PYRENE  2500

BENZO(B)FLUORANTHENE  3600

BENZO(K)FLUORANTHENE  1500

CHRYSENE  2300

DIBENZO(A,H)ANTHRACENE  550

INDENO(1,2,3-CD)PYRENE  1700

NTC05-SB22

2-METHYLNAPHTHALENE  900

BENZO(A)ANTHRACENE  1200

BENZO(A)PYRENE  450  J

BENZO(B)FLUORANTHENE  1500

BENZO(K)FLUORANTHENE  750

CHRYSENE  1200

DIBENZO(A,H)ANTHRACENE  750

INDENO(1,2,3-CD)PYRENE  1100

NTC05-SB23

BENZO(A)PYRENE  4.2

NAPHTHALENE  0.71  J

NTC05-SB24

BENZO(A)ANTHRACENE  17  J

BENZO(A)PYRENE  29

DIBENZO(A,H)ANTHRACENE  12  J
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NTC05-SB01

ALUMINUM  12000

ANTIMONY  1.3

ARSENIC  9

BARIUM  120

CADMIUM  0.98

CHROMIUM  16

COBALT  7.3

IRON  66000

LEAD  130

MANGANESE  420

MERCURY  0.53

SELENIUM  1

THALLIUM  1.2

VANADIUM  26

NTC05-SB02

ALUMINUM  8700

ANTIMONY  2.6

ARSENIC  11

BARIUM  86

CADMIUM  0.93

CHROMIUM  16

COBALT  7.8

IRON  50000

LEAD  85

MANGANESE  340

MERCURY  0.17

SELENIUM  1

THALLIUM  1.2

VANADIUM  23

NTC05-SB03

ALUMINUM  9000

ANTIMONY  1

ARSENIC  5.6

BARIUM  110

CADMIUM  0.63

CHROMIUM  12

COBALT  7

IRON  16000

LEAD  54

MANGANESE  420

MERCURY  0.07

SELENIUM  0.38  J

THALLIUM  0.42

NTC05-SB04

ALUMINUM  6200

ANTIMONY  0.64

ARSENIC  4.5

CHROMIUM  9.6

COBALT  5.1

IRON  18000

LEAD  19

MANGANESE  430

SELENIUM  0.31  J

THALLIUM  0.27

NTC05-SB05

ALUMINUM  6500

ANTIMONY  0.52

ARSENIC  6.4

CHROMIUM  11

COBALT  6.2

IRON  15000

LEAD  21

MANGANESE  720

MERCURY  0.05

SELENIUM  0.29  J

THALLIUM  0.21

NTC05-SB06

ALUMINUM  4500

ANTIMONY  0.3

ARSENIC  3.2

CHROMIUM  8.7

COBALT  4.1

IRON  9200

MANGANESE  330

THALLIUM  0.27

NTC05-SB07

ALUMINUM  9100

ANTIMONY  0.48

ARSENIC  5.2

CHROMIUM  13

COBALT  7.2

IRON  17000

LEAD  29

MANGANESE  380

SELENIUM  0.33  J

THALLIUM  0.87

NTC05-SB08

ALUMINUM  8000

ANTIMONY  1.2

ARSENIC  5.7

CADMIUM  0.9

CHROMIUM  20

COBALT  6.9

IRON  21000

LEAD  150

MANGANESE  390

MERCURY  0.11

SELENIUM  0.74

THALLIUM  0.29

NTC05-SB09

ALUMINUM  10000

ANTIMONY  1.6

ARSENIC  12

BARIUM  120

CADMIUM  1.9

CHROMIUM  21

COBALT  8

COPPER  53

IRON  32000

LEAD  340

MANGANESE  630

MERCURY  0.21

SELENIUM  1.2

THALLIUM  0.52

VANADIUM  24

NTC05-SB10

ALUMINUM  6100

ANTIMONY  0.43

ARSENIC  4.6

CHROMIUM  12

COBALT  4.6

IRON  12000

LEAD  29

MANGANESE  370

MERCURY  0.047  J

SELENIUM  0.29  J

THALLIUM  0.16

NTC05-SB11

ALUMINUM  4100

ARSENIC  3.9

CHROMIUM  7.3

COBALT  4.8

IRON  12000

MANGANESE  410

THALLIUM  0.24

NTC05-SB12

ALUMINUM  3600

ARSENIC  2.5

CHROMIUM  7.8

COBALT  3.1

IRON  11000

MANGANESE  280

THALLIUM  0.13

NTC05-SB13

ALUMINUM  13000

ARSENIC  6.3

CADMIUM  0.39

CHROMIUM  25

COBALT  8.8

IRON  23000

LEAD  27

MANGANESE  490

MERCURY  0.1

SELENIUM  0.45  J

THALLIUM  0.37

VANADIUM  34

NTC05-SB14

ALUMINUM  7600

ANTIMONY  0.88

ARSENIC  8.7

CADMIUM  0.41

CHROMIUM  13

COBALT  6.6

IRON  21000

LEAD  69  J

MANGANESE  490

MERCURY  0.15

SELENIUM  0.39  J

THALLIUM  0.35

NTC05-SB15

ALUMINUM  12000

ANTIMONY  0.63

ARSENIC  6.4  J

CADMIUM  0.39

CHROMIUM  21  J

COBALT  9.1

IRON  25000

LEAD  29

MANGANESE  610

MERCURY  0.071

THALLIUM  0.38

VANADIUM  27  J

NTC05-SB16

ALUMINUM  2600

ANTIMONY  4.7

ARSENIC  3.2

CHROMIUM  10

COBALT  3.4

COPPER  71

IRON  12000

LEAD  81

MANGANESE  240

MERCURY  0.051

THALLIUM  0.14

NTC05-SB17

ALUMINUM  6600

ANTIMONY  1.1

ARSENIC  4.1

CADMIUM  0.57

CHROMIUM  10

COBALT  5.8

IRON  19000

LEAD  58

MANGANESE  290

MERCURY  0.068

THALLIUM  0.3NTC05-SB18

ALUMINUM  4400

ANTIMONY  0.35

ARSENIC  2.7

CHROMIUM  8.1

COBALT  2.9

IRON  7200

MANGANESE  350

THALLIUM  0.067  J

NTC05-SB19

ALUMINUM  11000

ANTIMONY  0.51

ARSENIC  7.1

BARIUM  100  J

CHROMIUM  17

COBALT  5.6

IRON  23000

LEAD  20  J

MANGANESE  590

MERCURY  0.055

THALLIUM  0.17

VANADIUM  27

NTC05-SB20

ALUMINUM  3600

ARSENIC  3.1

CHROMIUM  7.5

COBALT  3.6

IRON  11000

MANGANESE  410

THALLIUM  0.31

NTC05-SB21

ALUMINUM  4900

ARSENIC  3.9

CHROMIUM  11

COBALT  4.3

IRON  12000

LEAD  17

MANGANESE  330

MERCURY  0.039  J

SELENIUM  0.37  J

THALLIUM  0.39

NTC05-SB22

ALUMINUM  8300

ARSENIC  5

CHROMIUM  15

COBALT  6.3

IRON  24000

LEAD  22

MANGANESE  520

MERCURY  0.087

SELENIUM  0.32  J

THALLIUM  0.3

NTC05-SB23

ALUMINUM  1800

ARSENIC  3.3

CHROMIUM  5.6

COBALT  2.2

IRON  6700

MANGANESE  200

THALLIUM  0.066  J

NTC05-SB24

ALUMINUM  14000

ARSENIC  7.9  J

CHROMIUM  21  J

COBALT  11

COPPER  77  J

IRON  26000

LEAD  24

MANGANESE  940

MERCURY  0.048  J

THALLIUM  0.33

VANADIUM  26  J
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METALS EXCEEDING MINIMUM 

REGULATORY SCREENING VALUES IN SURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PGH  P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE05_SS_EXCEED_METALS.MXD 06/11/13  SP

Surface Sample Location
Site 5 Boundary

Legend

Site 5 Boundary

J Estimated Value

Note:  All values are expressed in milligram per 
kilogram (mg/kg).

Surface Soil Location With Exceedances !(
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NTC05-SB05  [0.5 - 2]

CARBON TETRACHLORIDE  7.2

CHLOROFORM  8.8

TETRACHLOROETHENE  5.6

NTC05-SB05  [2 - 4]

CARBON TETRACHLORIDE  18

CHLOROFORM  2.2

TETRACHLOROETHENE  2.9

NTC05-SB06  [2 - 4]

ETHYLBENZENE  8.2  J

NTC05-SB07  [0.5 - 2]

BENZENE  50

ETHYLBENZENE  7.1  J

METHYLENE CHLORIDE  19  J

NTC05-SB07  [2 - 4]

NTC05-SB08  [0.5 - 2]

BENZENE  47  J

CARBON DISULFIDE  320  J

ETHYLBENZENE  80

TOTAL XYLENES  440

NTC05-SB08  [2 - 4]

NTC05-SB15  [0.5 - 2]

ETHYLBENZENE  32  J

NTC05-SB18  [0.5 - 2]

CARBON TETRACHLORIDE  23

CHLOROFORM  1.7

NTC05-SB18  [2 - 4]

CARBON TETRACHLORIDE  33

CHLOROFORM  2.7

NTC05-SB19  [2 - 4]

CARBON TETRACHLORIDE  17  J

NTC05-SB20  [0.5 - 2]

CARBON TETRACHLORIDE  0.42  J

NTC05-SB20  [2 - 4]

CARBON TETRACHLORIDE  1  J

CHLOROFORM  0.22  J

NTC05-SB21  [2 - 4]

CHLOROFORM  0.2  J

NTC05-SB22  [0.5 - 2]

BENZENE  9.3  J

ETHYLBENZENE  87

TOTAL XYLENES  230
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VOLATILE ORGANICS EXCEEDING MINIMUM 

REGULATORY SCREENING VALUES IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

P:\GIS\GREAT_LAKES_NS\MXD\SITE05_SB_EXCEED_OV.MXD  8/26/11 KM

Site 5 Boundary

J Estimated Value

Note:  All values are expressed
in microgram per kilogram (ug/kg).

[0.5 - 2] Depth Interval

Legend

Subsurface Soil Location
Without Exceedances

!(

Subsurface Soil Location
With Exceedances

!(
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NTC05-SB01  [0.5 - 2]

BENZO(A)ANTHRACENE  13

BENZO(A)PYRENE  11

NAPHTHALENE  0.86  J

NTC05-SB02  [0.5 - 2]

BENZO(A)PYRENE  11

NTC05-SB03  [2 - 4]

BENZO(A)ANTHRACENE  54

BENZO(A)PYRENE  51

BENZO(B)FLUORANTHENE  75

DIBENZO(A,H)ANTHRACENE  13

NTC05-SB03  [4 - 7]

BENZO(A)ANTHRACENE  140

BENZO(A)PYRENE  160

BENZO(B)FLUORANTHENE  230

DIBENZO(A,H)ANTHRACENE  36

NTC05-SB05  [0.5 - 2]

BENZO(A)ANTHRACENE  5200

BENZO(A)PYRENE  6200

BENZO(B)FLUORANTHENE  9100

BENZO(K)FLUORANTHENE  3300

CHRYSENE  4500

DIBENZO(A,H)ANTHRACENE  1100

INDENO(1,2,3-CD)PYRENE  3900

NTC05-SB05  [2 - 4]

BENZO(A)PYRENE  5

NTC05-SB06  [0.5 - 2]

BENZO(A)ANTHRACENE  270

BENZO(A)PYRENE  370

BENZO(B)FLUORANTHENE  510

CHRYSENE  250

DIBENZO(A,H)ANTHRACENE  71  J

INDENO(1,2,3-CD)PYRENE  280

NTC05-SB06  [2 - 4]

BENZO(A)PYRENE  8.9

NAPHTHALENE  0.77  J

NTC05-SB07  [0.5 - 2]

BENZO(A)PYRENE  140

BENZO(B)FLUORANTHENE  220

DIBENZO(A,H)ANTHRACENE  36  J

INDENO(1,2,3-CD)PYRENE  130

NTC05-SB07  [2 - 4]

BENZO(A)ANTHRACENE  11

BENZO(A)PYRENE  12

NAPHTHALENE  0.86  J

NTC05-SB08  [0.5 - 2]

BENZO(A)ANTHRACENE  620

BENZO(A)PYRENE  1000

BENZO(B)FLUORANTHENE  1500

BENZO(K)FLUORANTHENE  590

CHRYSENE  790

DIBENZO(A,H)ANTHRACENE  210

INDENO(1,2,3-CD)PYRENE  750

NAPHTHALENE  32  J

NTC05-SB08  [2 - 4]

BENZO(A)ANTHRACENE  1600

BENZO(A)PYRENE  2100

BENZO(B)FLUORANTHENE  3000

BENZO(K)FLUORANTHENE  1100

CHRYSENE  1600

DIBENZO(A,H)ANTHRACENE  380

INDENO(1,2,3-CD)PYRENE  1500

NTC05-SB09  [0.5 - 2]

BENZO(A)PYRENE  150

BENZO(B)FLUORANTHENE  260

DIBENZO(A,H)ANTHRACENE  62  J

NTC05-SB10  [4 - 6]

BENZO(A)ANTHRACENE  60

BENZO(A)PYRENE  79

BENZO(B)FLUORANTHENE  120

DIBENZO(A,H)ANTHRACENE  16  J

NTC05-SB11  [0.5 - 2]

BENZO(A)ANTHRACENE  35

BENZO(A)PYRENE  39

BENZO(B)FLUORANTHENE  55

NAPHTHALENE  0.78  J

NTC05-SB11  [2 - 4]

BENZO(A)PYRENE  4.1

NTC05-SB12  [2 - 4]

BENZO(A)ANTHRACENE  12

BENZO(A)PYRENE  12

NAPHTHALENE  19

NTC05-SB13  [0.5 - 2]

NAPHTHALENE  0.8  J

NTC05-SB13  [2 - 4]

NAPHTHALENE  0.8  J

NTC05-SB14  [2 - 4]

BENZO(A)PYRENE  8.5

NTC05-SB15  [0.5 - 2]

BENZO(A)ANTHRACENE  30

BENZO(A)PYRENE  23

NAPHTHALENE  21

NTC05-SB15  [2 - 4]

NAPHTHALENE  1.3  J

NTC05-SB16  [0.5 - 2]

BENZO(A)ANTHRACENE  19

BENZO(A)PYRENE  16

BENZO(B)FLUORANTHENE  36

NAPHTHALENE  7.8

NTC05-SB16  [2 - 4]

NAPHTHALENE  0.83  J

NTC05-SB17  [0.5 - 2]

BENZO(A)PYRENE  8.7  J

NTC05-SB18  [0.5 - 2]

NAPHTHALENE  2.4

NTC05-SB20  [0.5 - 2]

BENZO(A)ANTHRACENE  11

BENZO(A)PYRENE  15

NTC05-SB21  [0.5 - 2]

BENZO(A)ANTHRACENE  87

BENZO(A)PYRENE  79

BENZO(B)FLUORANTHENE  110

DIBENZO(A,H)ANTHRACENE  16  J

NTC05-SB22  [0.5 - 2]

BENZO(A)ANTHRACENE  350

BENZO(A)PYRENE  280

BENZO(B)FLUORANTHENE  490  J

CHRYSENE  330

DIBENZO(A,H)ANTHRACENE  240

INDENO(1,2,3-CD)PYRENE  300

NTC05-SB23  [2 - 4]

NAPHTHALENE  0.84  J

NTC05-SB24  [0.5 - 2]

BENZO(A)ANTHRACENE  33  J

BENZO(A)PYRENE  50  J

BENZO(B)FLUORANTHENE  66  J

NTC05-SB04  [0.5 - 2]

BENZO(A)ANTHRACENE  22000

BENZO(A)PYRENE  18000

BENZO(B)FLUORANTHENE  22000

BENZO(K)FLUORANTHENE  11000

CARBAZOLE  3200  J

CHRYSENE  20000

DIBENZO(A,H)ANTHRACENE  3700  J

DIBENZOFURAN  1100

INDENO(1,2,3-CD)PYRENE  12000

NTC05-SB04  [2 - 4]

BENZO(A)ANTHRACENE  52

BENZO(A)PYRENE  61

BENZO(B)FLUORANTHENE  97

DIBENZO(A,H)ANTHRACENE  13

NAPHTHALENE  0.86  J
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PAH EXCEEDING MINIMUM 

REGULATORY SCREENING VALUES IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

P:\GIS\GREAT_LAKES_NS\MXD\SITE05_SB_EXCEED_PAH.MXD  8/29/11 KM

Legend

Site 5 Boundary

J Estimated Value

Note:  All values are expressed
in microgram per kilogram (ug/kg).

[0.5 - 2] Depth Interval

Subsurface Soil Location
Without Exceedances

!(

Subsurface Soil Location
With Exceedances

!(
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NTC05-SB08  [0.5 - 2]

AROCLOR-1254  25  J

NTC05-SB08  [2 - 4]

AROCLOR-1254  10  J

NTC05-SB09  [0.5 - 2]

AROCLOR-1254  33  J

AROCLOR-1260  31  J
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PCB EXCEEDING MINIMUM 

REGULATORY SCREENING VALUES IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

P:\GIS\GREAT_LAKES_NS\MXD\SITE05_SB_EXCEED_PCB.MXD 8/29/11 KM

Legend

Site 5 Boundary

J Estimated Value

Note:  All values are expressed
in microgram per kilogram (ug/kg).

[0.5 - 2] Depth Interval

Subsurface Soil Location
Without Exceedances

!(

Subsurface Soil Location
With Exceedances

!(
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NTC05-SB01  [0.5 - 2]

ALUMINUM  16000

ANTIMONY  0.66

ARSENIC  8.7

BARIUM  85

CADMIUM  0.5

CHROMIUM  23

COBALT  12

IRON  30000

LEAD  310

MANGANESE  900

MERCURY  0.047  J

SELENIUM  0.4  J

THALLIUM  0.38

VANADIUM  30

NTC05-SB02  [0.5 - 2]

ALUMINUM  13000

ANTIMONY  0.49

ARSENIC  4.8

CADMIUM  0.44

CHROMIUM  19

COBALT  10

IRON  20000

LEAD  23

MANGANESE  590

MERCURY  0.056

SELENIUM  0.46  J

THALLIUM  0.25

VANADIUM  26

NTC05-SB04  [0.5 - 2]

ALUMINUM  4600

ANTIMONY  0.51

ARSENIC  5.5

CHROMIUM  8.8

COBALT  4.6

IRON  17000

LEAD  35

MANGANESE  360

MERCURY  0.039  J

SELENIUM  0.44  J

THALLIUM  1.9

NTC05-SB05  [0.5 - 2]

ALUMINUM  6400

ARSENIC  6.6

BARIUM  89

CADMIUM  0.4

CHROMIUM  10

COBALT  8.5

IRON  14000

LEAD  19

MANGANESE  1000

MERCURY  0.057

SELENIUM  0.44  J

THALLIUM  0.19

VANADIUM  23

NTC05-SB06  [0.5 - 2]

ALUMINUM  5100

ANTIMONY  0.37

ARSENIC  4.2

CHROMIUM  9.6

COBALT  5.5

IRON  12000

MANGANESE  430

THALLIUM  0.22

NTC05-SB07  [0.5 - 2]

ALUMINUM  7300

ANTIMONY  0.57

ARSENIC  4.8

CADMIUM  0.46

CHROMIUM  14

COBALT  7.6

IRON  15000

LEAD  26

MANGANESE  490

THALLIUM  0.34

NTC05-SB08  [0.5 - 2]

ALUMINUM  9100

ANTIMONY  1.8

ARSENIC  7.2

CADMIUM  1.3

CHROMIUM  22

COBALT  7.4

IRON  22000

LEAD  180

MANGANESE  530

MERCURY  0.12

SELENIUM  0.75

THALLIUM  0.34

NTC05-SB09  [0.5 - 2]

ALUMINUM  8500

ANTIMONY  0.99

ARSENIC  7.3

CADMIUM  0.98

CHROMIUM  11

COBALT  6.8

IRON  23000

LEAD  130

MANGANESE  600

MERCURY  0.12

SELENIUM  0.66

THALLIUM  0.33

NTC05-SB11  [0.5 - 2]

ALUMINUM  6900

ANTIMONY  0.62

ARSENIC  7.9

CHROMIUM  9.7

COBALT  6.6

IRON  17000

LEAD  29

MANGANESE  500

THALLIUM  0.35

NTC05-SB13  [0.5 - 2]

ALUMINUM  6000

ARSENIC  5.7  J

CHROMIUM  11  J

COBALT  6.8

IRON  21000

MANGANESE  1300

THALLIUM  0.35

NTC05-SB15  [0.5 - 2]

ALUMINUM  13000

ARSENIC  5.7

BARIUM  120

CADMIUM  0.55

CHROMIUM  21

COBALT  9.7

IRON  39000

LEAD  25

MANGANESE  640

MERCURY  0.092

SELENIUM  0.74

THALLIUM  0.39

VANADIUM  29

NTC05-SB16  [0.5 - 2]

ALUMINUM  12000

ANTIMONY  0.61

ARSENIC  6.7

CHROMIUM  18

COBALT  8.1

IRON  35000

LEAD  22

MANGANESE  370

MERCURY  0.046  J

THALLIUM  0.43

VANADIUM  26

NTC05-SB17  [0.5 - 2]

ALUMINUM  17000

ANTIMONY  0.6

ARSENIC  11

CADMIUM  0.4

CHROMIUM  25

COBALT  13

IRON  33000

LEAD  24

MANGANESE  590  J

MERCURY  0.072

THALLIUM  0.35

VANADIUM  40

NTC05-SB18  [0.5 - 2]

ALUMINUM  17000

ANTIMONY  0.59

ARSENIC  11

CHROMIUM  24

COBALT  13

IRON  34000

LEAD  20

MANGANESE  730

MERCURY  0.037  J

THALLIUM  0.34

VANADIUM  25

NTC05-SB20  [0.5 - 2]

ALUMINUM  2300

ARSENIC  1.9

CHROMIUM  5.5

COBALT  2.6

IRON  6500

MANGANESE  280

THALLIUM  0.13

NTC05-SB21  [0.5 - 2]

ALUMINUM  12000

ARSENIC  7.2

CHROMIUM  20

COBALT  11

IRON  26000

LEAD  21

MANGANESE  370

MERCURY  0.056

SELENIUM  0.65

THALLIUM  0.47

VANADIUM  30

NTC05-SB22  [0.5 - 2]

ALUMINUM  9700

ANTIMONY  0.5

ARSENIC  4.8

CHROMIUM  18

COBALT  6.9

IRON  37000

LEAD  22

MANGANESE  380

MERCURY  0.075

SELENIUM  0.67

THALLIUM  0.38

VANADIUM  25

NTC05-SB23  [0.5 - 2]

ALUMINUM  1600

ARSENIC  3.6

CHROMIUM  5.9

COBALT  2.5

IRON  6500

MANGANESE  220

THALLIUM  0.063  J

NTC05-SB24  [0.5 - 2]

ALUMINUM  12000

ARSENIC  5.9

BARIUM  88

CHROMIUM  20

COBALT  10

IRON  21000

LEAD  18

MANGANESE  880

MERCURY  0.04  J

SELENIUM  0.28  J

THALLIUM  0.24

VANADIUM  24

NTC05-SB02  [0.5 - 2]

ALUMINUM  13000

ANTIMONY  0.49

ARSENIC  4.8

CADMIUM  0.44

CHROMIUM  19

COBALT  10

IRON  20000

LEAD  23

MANGANESE  590

MERCURY  0.056

SELENIUM  0.46  J

THALLIUM  0.25

VANADIUM  26
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METALS EXCEEDING MINIMUM REGULATORY

SCREENING VALUES IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PGH  P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE05_SB_METAL_EXC.MXD 06/11/13  SP

Legend

Site 5 Boundary

J Estimated Value

Note:  All values are expressed in milligrams per kilogram 
(mg/kg).

[0.5 - 2] Depth Interval

Subsurface Soil Location With Exceedances!(

Subsurface Soil Location Without Exceedances!(
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NTC05-SB01  [2 - 4]

ALUMINUM  5500

ANTIMONY  0.29

ARSENIC  11

CHROMIUM  11

COBALT  8

IRON  22000

MANGANESE  910

THALLIUM  0.39

NTC05-SB02  [2 - 4]

ALUMINUM  16000

ARSENIC  6.6

BARIUM  97

CHROMIUM  25

COBALT  11

IRON  25000

LEAD  22

MANGANESE  920

MERCURY  0.053

THALLIUM  0.31

VANADIUM  28

NTC05-SB03  [2 - 4]

ALUMINUM  14000

ANTIMONY  0.3

ARSENIC  3.8

CHROMIUM  19

COBALT  7.1

IRON  19000

LEAD  17

MANGANESE  620

MERCURY  0.049

THALLIUM  0.25

VANADIUM  25

NTC05-SB03  [4 - 7]

ALUMINUM  6700

ANTIMONY  0.37

ARSENIC  8.6

CHROMIUM  12

COBALT  6.6

IRON  17000

LEAD  16

MANGANESE  640

THALLIUM  0.28

NTC05-SB04  [2 - 4]

ALUMINUM  17000

ANTIMONY  0.49

ARSENIC  4.2

BARIUM  110

CADMIUM  0.5

CHROMIUM  22

COBALT  6.9

IRON  21000

LEAD  25

MANGANESE  280

MERCURY  0.044  J

SELENIUM  0.45  J

THALLIUM  0.15

VANADIUM  29

NTC05-SB05  [2 - 4]

ALUMINUM  9300

ARSENIC  8.5

BARIUM  170

CHROMIUM  16

COBALT  10

IRON  27000

LEAD  16

MANGANESE  1500

MERCURY  0.033  J

SELENIUM  0.29  J

THALLIUM  0.26

VANADIUM  26

NTC05-SB06  [2 - 4]

ALUMINUM  14000

ANTIMONY  0.44

ARSENIC  9.7

CHROMIUM  20

COBALT  10

IRON  33000

LEAD  22

MANGANESE  890

MERCURY  0.051

THALLIUM  0.25

VANADIUM  34
NTC05-SB07  [2 - 4]

ALUMINUM  17000

ANTIMONY  0.54

ARSENIC  7.1

BARIUM  110

CHROMIUM  23

COBALT  11

IRON  26000

LEAD  21

MANGANESE  790

MERCURY  0.036  J

THALLIUM  0.21

VANADIUM  33

NTC05-SB08  [2 - 4]

ALUMINUM  14000

ANTIMONY  0.91

ARSENIC  5.9

BARIUM  110

CADMIUM  0.57

CHROMIUM  39

COBALT  9.7

IRON  28000

LEAD  110

MANGANESE  740

MERCURY  0.093

SELENIUM  0.43  J

THALLIUM  0.36

VANADIUM  28

NTC05-SB09  [2 - 4]

ALUMINUM  14000

ANTIMONY  0.51

ARSENIC  11

BARIUM  83

CHROMIUM  20

COBALT  12

IRON  32000

LEAD  19

MANGANESE  1800

MERCURY  0.036  J

SELENIUM  0.29  J

THALLIUM  0.34

VANADIUM  28

NTC05-SB10  [2 - 4]

ALUMINUM  19000

ANTIMONY  0.54

ARSENIC  11

BARIUM  100

CHROMIUM  29

COBALT  14

IRON  35000

LEAD  20

MANGANESE  780

MERCURY  0.033  J

THALLIUM  0.45

VANADIUM  33

NTC05-SB10  [4 - 6]

ALUMINUM  5400

ANTIMONY  0.3

ARSENIC  6.2

CHROMIUM  12

COBALT  6.3

IRON  14000

MANGANESE  770

THALLIUM  0.26

NTC05-SB11  [2 - 4]

ALUMINUM  14000

ANTIMONY  0.39

ARSENIC  5.9

BARIUM  120

CADMIUM  0.43

CHROMIUM  19

COBALT  10

IRON  25000

LEAD  21

MANGANESE  1100

MERCURY  0.05

THALLIUM  0.17

VANADIUM  28

NTC05-SB12  [2 - 4]

ALUMINUM  16000

ANTIMONY  0.53

ARSENIC  5.9

BARIUM  100

CADMIUM  0.5

CHROMIUM  25

COBALT  9.8

IRON  33000

LEAD  21

MANGANESE  780

MERCURY  0.053

SELENIUM  0.55

THALLIUM  0.38

VANADIUM  29

NTC05-SB12  [4 - 7]

ALUMINUM  4800

ANTIMONY  0.32

ARSENIC  7.2

CHROMIUM  9.7

COBALT  6

IRON  17000

MANGANESE  980

THALLIUM  0.26

NTC05-SB13  [2 - 4]

ALUMINUM  6200

ARSENIC  16

CHROMIUM  12

COBALT  7.2

IRON  18000

MANGANESE  550

SELENIUM  0.29  J

THALLIUM  0.35

NTC05-SB14  [2 - 4]

ALUMINUM  10000

ANTIMONY  0.58

ARSENIC  7.2

CHROMIUM  18

COBALT  8.2

IRON  24000

LEAD  18  J

MANGANESE  750

THALLIUM  0.32

VANADIUM  23

NTC05-SB15  [2 - 4]

ALUMINUM  16000

ARSENIC  7.2

CHROMIUM  29

COBALT  12

IRON  32000

LEAD  18

MANGANESE  970

THALLIUM  0.53

VANADIUM  32

NTC05-SB16  [2 - 4]

ALUMINUM  9000

ANTIMONY  0.51

ARSENIC  11

CADMIUM  0.4

CHROMIUM  16

COBALT  9.3

IRON  30000

LEAD  21

MANGANESE  1600

MERCURY  0.039  J

THALLIUM  0.36

VANADIUM  29

NTC05-SB17  [2 - 4]

ALUMINUM  9600

ANTIMONY  0.34

ARSENIC  8.1

CHROMIUM  16

COBALT  7.8

IRON  26000

LEAD  24

MANGANESE  900

MERCURY  0.038  J

THALLIUM  0.33

VANADIUM  25

NTC05-SB18  [2 - 4]

ALUMINUM  18000

ANTIMONY  0.44

ARSENIC  7.9

CHROMIUM  26

COBALT  13

IRON  32000

LEAD  17

MANGANESE  1200

THALLIUM  0.44

VANADIUM  26

NTC05-SB19  [2 - 4]

ALUMINUM  10000

ANTIMONY  0.29

ARSENIC  5

CHROMIUM  18

COBALT  10

IRON  20000

MANGANESE  560

THALLIUM  0.4

NTC05-SB19  [6 - 9]

ALUMINUM  12000

ANTIMONY  0.33

ARSENIC  5.8

CHROMIUM  18

COBALT  9.6

IRON  22000

MANGANESE  750

THALLIUM  0.31

NTC05-SB20  [2 - 4]

ALUMINUM  2500

ARSENIC  1.8  J

CHROMIUM  5.9  J

COBALT  2.7

IRON  7000

MANGANESE  290

THALLIUM  0.065  J

NTC05-SB21  [2 - 4]

ALUMINUM  10000

ARSENIC  3.9

CHROMIUM  19

COBALT  7.6

IRON  17000

MANGANESE  420

THALLIUM  0.28

VANADIUM  26

NTC05-SB23  [2 - 4]

ALUMINUM  14000

ARSENIC  11

CHROMIUM  24

COBALT  13

IRON  26000

LEAD  17

MANGANESE  950

THALLIUM  0.45

VANADIUM  26

NTC05-SB24  [2 - 4]

ALUMINUM  14000

ARSENIC  8.3

CHROMIUM  24

COBALT  11

IRON  26000

LEAD  16

MANGANESE  650

MERCURY  0.031  J

THALLIUM  0.33

VANADIUM  30

NTC05-SB22  [2 - 4]

ALUMINUM  13000

ARSENIC  11

CHROMIUM  23

COBALT  12

IRON  28000

LEAD  16

MANGANESE  650

THALLIUM  0.39

VANADIUM  26
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METALS EXCEEDING MINIMUM REGULATORY

SCREENING VALUES IN DEEPER SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PGH  P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE05_SB_METAL_2_4_EXC.MXD 06/11/13  SP

Legend

Site 5 Boundary

J
[2 - 4]
[4 - 6]
[4 - 7]

Estimated Value
Depth Interval
Depth Interval
Depth Interval

Note:  All values are expressed in milligram per kilogram 
(mg/kg).

Subsurface Soil Location With Exceedances!(



NTC05-MW01
Polynuclear Aromatic Hydrocarbons (ug/L)
BENZO(A)PYRENE  0.01  J
Metals (ug/L)
ARSENIC  0.74  J

NTC05-MW02
Metals (ug/L)
ARSENIC  1.3  J

NTC05-MW03
Polynuclear Aromatic Hydrocarbons (ug/L)
BENZO(A)PYRENE  0.011  J
Metals (ug/L)
BARIUM  8100
COBALT  31
IRON  120000
MANGANESE  19000

NTC05-MW04
Metals (ug/L)
ARSENIC  0.40  J
MANGANESE  240

NTC05-MW05
Volatile Organics (ug/L)
CARBON TETRACHLORIDE  170
CHLOROFORM  18

50 500
Feet

DATE

AS NOTED
SCALE

DATECHECKED BY

DRAWN BY
S. STROZ 04/22/11

B. DAVIS 04/19/13
DATEREVISED BY

J. NOVAK 04/19/13

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE
N62460-08-D-1001

BOB DAVIS 04/19/13

CTO NUMBER
F275

4-18A
___ __

CONTAMINANTS EXCEEDING MINIMUM 
 CRITERIA IN GROUNDWATER, 12/18/2010

SITE 5 - TRANSFORMER STORAGE BONEYARD
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PGH  P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE05_GW_EXCEED.MXD 04/19/13  JN

Legend
Groundwater Location
Without Exceedances
Groundwater Location
Without Exceedances
Site 5 -Transformer Storage Boneyard
Estimated Value
Notes: 
1) All values are expressed in microgram per liter (ug/L).
2) NTC05-MW02 was not sampled for VOCs, SVOCs, 
and PAHs.

J



NTC05-MW05
VOLATILES (UG/L)
CARBON TETRACHLORIDE        100
CHLOROFORM                  16

50 500
Feet

DATE

AS NOTED
SCALE

DATECHECKED BY

DRAWN BY
S. PAXTON 10/18/12

B. DAVIS 04/19/13
DATEREVISED BY

J. NOVAK 04/19/13

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE
N62460-08-D-1001

BOB DAVIS 04/19/13

CTO NUMBER
F275

4-18B
___ __

CONTAMINANTS EXCEEDING MINIMUM 
 CRITERIA IN GROUNDWATER, 12/18/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PGH  P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE05_GW_EXCEED_MIN.MXD 04/19/13  JN

Legend
Groundwater Location
Without Exceedances
Groundwater Location
With Exceedances
Site 5 -Transformer Storage Boneyard
Notes: 
1) All values are expressed in microgram per liter (ug/L).
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NTC05-SB02

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  2000

BENZO(A)PYRENE  2800

BENZO(B)FLUORANTHENE  3900

DIBENZO(A,H)ANTHRACENE  640

INDENO(1,2,3-CD)PYRENE  2300

NTC05-SB03

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  1500

BENZO(A)PYRENE  2500

BENZO(B)FLUORANTHENE  3700

DIBENZO(A,H)ANTHRACENE  570

INDENO(1,2,3-CD)PYRENE  2100

NTC05-SB04

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  320

NTC05-SB05

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  1800

BENZO(A)PYRENE  2700

BENZO(B)FLUORANTHENE  4000

DIBENZO(A,H)ANTHRACENE  470

INDENO(1,2,3-CD)PYRENE  1900

NTC05-SB06

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  180

NTC05-SB07

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  6100

BENZO(A)PYRENE  12000

BENZO(B)FLUORANTHENE  14000

DIBENZO(A,H)ANTHRACENE  2300

INDENO(1,2,3-CD)PYRENE  9700

NTC05-SB08

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  1100

BENZO(A)PYRENE  1400

BENZO(B)FLUORANTHENE  2100

DIBENZO(A,H)ANTHRACENE  250

INDENO(1,2,3-CD)PYRENE  1000

NTC05-SB09

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  780

BENZO(B)FLUORANTHENE  1200

DIBENZO(A,H)ANTHRACENE  130

NTC05-SB10

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  720

BENZO(B)FLUORANTHENE  1200

DIBENZO(A,H)ANTHRACENE  150  J

NTC05-SB11

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  4500

BENZO(B)FLUORANTHENE  4900

DIBENZO(A,H)ANTHRACENE  850

INDENO(1,2,3-CD)PYRENE  3400

NTC05-SB16

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  1100

BENZO(B)FLUORANTHENE  1800

DIBENZO(A,H)ANTHRACENE  280

INDENO(1,2,3-CD)PYRENE  1000

NTC05-SB17

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  1700

BENZO(B)FLUORANTHENE  2100

DIBENZO(A,H)ANTHRACENE  370

INDENO(1,2,3-CD)PYRENE  1600

NTC05-SB18

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  780

BENZO(B)FLUORANTHENE  940

NTC05-SB19

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  690

BENZO(B)FLUORANTHENE  950

DIBENZO(A,H)ANTHRACENE  140

NTC05-SB20

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  1100

BENZO(B)FLUORANTHENE  1500

DIBENZO(A,H)ANTHRACENE  260

NTC05-SB21

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  2800

BENZO(A)PYRENE  2500

BENZO(B)FLUORANTHENE  3600

DIBENZO(A,H)ANTHRACENE  550

INDENO(1,2,3-CD)PYRENE  1700

NTC05-SB22

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  1200

BENZO(A)PYRENE  450  J

BENZO(B)FLUORANTHENE  1500

DIBENZO(A,H)ANTHRACENE  750

INDENO(1,2,3-CD)PYRENE  1100

³
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SCALE
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CONTAMINANTS EXCEEDING TACO CRITERIA 

IN SURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PGH  P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE05_SS_EXCEED_TACO.MXD 09/07/12  SP

Legend

Site 5 Boundary

J Estimated Value

ug/kg Microgram per Kilogram

Surface Soil Location
With Exceedances!(

Surface Soil Location
With Exceedances!(
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NTC05-SB03  [4 - 7]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  160

NTC05-SB04  [0.5 - 2]

Semivolatile Organics (ug/kg)

CARBAZOLE  3200  J

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  22000

BENZO(A)PYRENE  18000

BENZO(B)FLUORANTHENE  22000

BENZO(K)FLUORANTHENE  11000

DIBENZO(A,H)ANTHRACENE  3700  J

INDENO(1,2,3-CD)PYRENE  12000

NTC05-SB05  [0.5 - 2]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  5200

BENZO(A)PYRENE  6200

BENZO(B)FLUORANTHENE  9100

DIBENZO(A,H)ANTHRACENE  1100

INDENO(1,2,3-CD)PYRENE  3900

NTC05-SB06  [0.5 - 2]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  370

NTC05-SB07  [0.5 - 2]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  140

NTC05-SB08  [0.5 - 2]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  1000

BENZO(B)FLUORANTHENE  1500

DIBENZO(A,H)ANTHRACENE  210

NTC05-SB08  [2 - 4]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)ANTHRACENE  1600

BENZO(A)PYRENE  2100

BENZO(B)FLUORANTHENE  3000

DIBENZO(A,H)ANTHRACENE  380

INDENO(1,2,3-CD)PYRENE  1500

NTC05-SB09  [0.5 - 2]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  150

NTC05-SB09  [2 - 4]

Metals (mg/kg)

MANGANESE  1800

NTC05-SB22  [0.5 - 2]

Polynuclear Aromatic Hydrocarbons (ug/kg)

BENZO(A)PYRENE  280

DIBENZO(A,H)ANTHRACENE  240 ³

50 500

Feet

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY
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CONTAMINANTS EXCEEDING TACO CRITERIA 

IN SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PGH  P:\GIS\GREATLAKES_NS\MAPDOCS\MXD\SITE05_SB_EXCEED_TACO.MXD 09/05/12  SP

Legend

Site 5 Boundary

J Estimated Value

!(

ug/kg Microgram per Kilogram
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5.0 CHEMICAL FATE AND TRANSPORT ANALYSIS

This section contains information on various aspects of contaminant fate and transport, and the chemical

properties affecting contaminant migration at Site 5. Knowledge of a contaminant's potential to migrate

and persist in an environmental medium is critical when evaluating the potential for a chemical to elicit an

adverse human health or ecological effect. Section 5.1 contains a general discussion of the various

chemical and physical properties of significant contaminants detected in site media. Section 5.2 reviews

the various contaminant transport pathways and Section 5.3 presents a brief discussion of chemical fate

and persistence in the environment.

5.1 CHEMICAL AND PHYSICAL PROPERTIES IMPACTING FATE AND TRANSPORT

Table 5-1 presents the physical and chemical properties of organic compounds. Relative mobilities of

inorganics as a function of environmental conditions in soil are provided in Table 5-2. These properties

can be used to determine the environmental mobility and fate of site contaminants. The properties of

interest include the following:

 Specific gravity

 Vapor pressure

 Water solubility

 Octanol/water partition coefficient (Kow)

 Organic carbon partition coefficient (Koc)

 Henry’s Law constant

 Bioconcentration factor (BCF)

 Distribution Coefficient (Kd)

 Mobility index (MI)

Empirically determined literature values of specific gravity, vapor pressure, water solubility, Kow, Koc,

Henry’s Law constant, and BCF, when available are presented in tables at the end of this section. A

discussion of the environmental significance of each of these parameters follows.

5.1.1 Specific Gravity

Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature to

the weight of the same volume of water at a given temperature. Its primary use is to determine whether a
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chemical will have a tendency to float or sink in water. If present as pure chemicals or at very high

concentrations, chemicals with a specific gravity greater than 1 tend to sink, and chemicals with a specific

gravity less than 1 tend to float. This parameter becomes important in discussions regarding the potential

presence of free product in non-aqueous-phase liquids.

5.1.2 Vapor Pressure

Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water.

It is of primary importance at environmental interfaces such as surface soil/air and surface water/air.

Volatilization is not as important when evaluating contaminated groundwater and subsurface soil that are

not exposed to the atmosphere. Vapor pressures for halogenated aliphatics (VOCs) are generally many

times higher than vapor pressures for PAHs. Chemicals with higher vapor pressures are expected to

enter the atmosphere much more readily than chemicals with lower vapor pressures. Volatilization is a

significant loss process for VOCs in surface water or surface soil, but is not significant for inorganics.

5.1.3 Water Solubility

The rate at which a chemical is leached from a waste deposit by infiltrating precipitation is proportional to

its water solubility. More soluble chemicals are more readily leached than less soluble chemicals. The

water solubilities presented in Table 5-1 indicate that VOCs are usually several orders of magnitude more

water soluble than PAHs.

The solubility of inorganics is strongly influenced by their valence state(s) and forms (hydroxides, oxides,

carbonates, etc.) and is also dependent on pH, redox potential, temperature, and other ionic species in

solution (the Debye-Huckel Theory). The solubility products reported in the literature vary with the type of

complex formed, but generally it can be noted that, for example, cadmium and copper complexes are

more soluble than lead and nickel complexes.

5.1.4 Octanol/Water Partition Coefficient

Kow is a measure of the equilibrium partitioning of chemicals between octanol and water. A linear

relationship between Kow and the uptake of chemicals by fatty tissues of animal and human receptors (the

BCF) has been established. It is also useful in characterizing the sorption of compounds by soil where

experimental values are not available. PAHs are several orders of magnitude more likely to partition to

fatty tissues than the more soluble VOCs. Kow values are also used to estimate BCFs in aquatic

organisms.
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5.1.5 Organic Carbon Partition Coefficient

Koc values indicate the tendency of a chemical to adhere to soil particles containing organic carbon.

Chemicals with high Koc values generally have low water solubilities and vice versa. This parameter may

be used to infer the relative rates at which the more mobile chemicals (VOCs) are transported in

groundwater. Chemicals such as PAHs are relatively immobile in soil and are preferentially bound to soil.

These compounds are not subject to groundwater transport to the extent that compounds with higher

water solubilities are. However, these immobile chemicals are easily transported by erosional processes

when they are present in surface soil.

5.1.6 Henry's Law Constant

Both vapor pressure and water solubility are of use in determining volatilization rates from groundwater.

The ratio of these two parameters (the Henry's Law constant) is used to calculate the equilibrium

chemical concentrations in the vapor (air) phase versus the liquid (water) phase for the dilute solutions

commonly encountered in environmental settings. In general, chemicals with a Henry's Law constant less

than 1 x 10
-5

atm-m
3
/mole, such as PAHs, should volatilize very little and be present only in minute

amounts in the atmosphere or soil gas. For chemicals with a Henry's Law constant greater than 5 x

10
-3

atm-m
3
/mole, including many VOCs, volatilization and diffusion in soil gas could be significant.

5.1.7 Bioconcentration Factor

The BCF represents the ratio of aquatic animal tissue concentration to water concentration. The ratio is

both contaminant- and species-specific. When site-specific values are not measured, literature values

are used or the BCF is derived from the Kow. Many PAHs will bioconcentrate at concentrations three to

five orders of magnitude greater than those concentrations found in water, but VOCs are not as readily

bioconcentrated.

5.1.8 Distribution Coefficient

Kd is a measure of the equilibrium distribution of a chemical or ion in soil/water systems. The distribution

of organic chemicals is a function of both the Koc and the amount of organic carbon in the soil. For ions

(e.g., inorganics), Kd is the ratio of the concentration adsorbed on soil surfaces to the concentration in

water. Distribution coefficients for inorganics vary over several orders of magnitude because the Kd is

dependent on the size and charge of the ion and the soil properties governing exchange sites on soil

surfaces. Coulomb's Law predicts that the ion with the smallest hydrated radius and the largest charge

will be preferentially accumulated over ions with larger radii and smaller charges.
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5.1.9 Mobility Index

The MI is a quantitative assessment of mobility that uses water solubility (S), vapor pressure (VP), and

Koc. It is defined as follows:

MI = log ((S*VP)/Koc)

A typical scale for evaluating MI is:

Relative MI Mobility Description

> 5 extremely mobile

0 to 5 very mobile

-5 to 0 slightly mobile

-10 to -5 immobile

< -10 very immobile

VOCs generally have MIs greater than 5 and are considered extremely mobile. Lighter molecular weight

PAHs, such as naphthalene, have MIs ranging from -5 to 0 and are considered slightly mobile; and the

heavier molecular weight PAHs [e.g., benzo(a)pyrene] are classified as very immobile, having MIs less

than -10. The MIs for organic chemicals detected at Site 5 are presented in Table 5-1.

5.2 CONTAMINANT TRANSPORT PATHWAYS

This section presents a brief overview of contaminant fate and transport issues at Site 5. Based on the

evaluation of existing conditions at the site, the following potential contaminant transport pathways may

exist at Site 5:

 Leaching of soil contaminants to groundwater

 Migration of groundwater contaminants

 Migration of chemicals in soil to ambient air

 Erosion and runoff of contaminated particles from soil

5.2.1 Leaching of Soil Contaminants to Groundwater

VOCs, PAHs, PCBs, and inorganics were detected in soil at Site 5. PAHs and inorganics generally

adhere to soil particles and move by erosional processes. VOCs are more likely to volatilize or to leach
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and migrate vertically to groundwater as a result of infiltration and/or precipitation. The rate and extent of

this leaching are influenced by the depth of the water table, amount of precipitation, rate of infiltration,

physical and chemical properties of the soil, and physical and chemical properties of the contaminant.

The initial comparison of the soil results to the minimum risk-based screening criteria (in many cases this

is the soil to groundwater criteria) from Illinois EPA or the USEPA identified many exceedances.

Remediation objectives for the soil to groundwater pathway were only considered when contaminants

were identified in groundwater at concentrations in excess of the groundwater regulatory criteria.

5.2.2 Migration of Groundwater Contaminants

Contaminants can migrate in either a dissolved phase or as an immiscible liquid. A contaminant that is

present in water at a concentration greater than its solubility concentration will form an immiscible liquid.

Based on the specific gravity of the contaminant, the immiscible liquid will either float or sink in water. In

the case of chlorinated solvents (e.g., tetrachloroethene), the contaminant will sink in groundwater

because it has a higher specific gravity than water. Subsurface transport of immiscible contaminants is

governed by a set of factors different from those of dissolved contaminants. However, none of the

chemicals detected in soil or groundwater at Site 5 were present at concentrations exceeding solubility

levels. Therefore, transport of chemicals at the site (if it occurs) is likely to occur in the dissolved phase.

Contaminants in the dissolved phase may volatilize from groundwater to air, evaporate directly into air, or

sorb from groundwater to solid surfaces.

Chemical concentrations may be affected by one or more mechanisms during transport. Volatilization or

precipitation may physically transform the chemicals, or they may be chemically transformed through

photolysis, hydrolysis, or oxidation/reduction. Chemicals may also be biologically transformed by

biodegradation. Additionally, contaminants may accumulate in one or more media. Of the chemicals

detected at Site 5, SVOCs, PAHs, PCBs, and inorganics are more likely to accumulate in environmental

media than the VOCs.

After a chemical is dissolved in groundwater, three general processes govern the migration of dissolved

constituents: advection, dispersion, and retardation. Advection is a process by which solutes are carried

by groundwater movement. Dispersion is a mixing of contaminated and uncontaminated water during

advection. Retardation is a slowing of contaminant migration caused by the reaction of the solute with the

aquifer soil.
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5.2.3 Migration of Chemicals in Soil to Ambient Air

Chemicals in soil can migrate into ambient air either as vapors or by adhering to particulate matter

(dusts). Chemicals that have a significant volatility are likely to enter ambient air as vapors. These

chemicals are generally considered to be compounds with Henry’s Law Constants greater than 1.0x10
-5

and molecular weights less than 200. Chemicals with lower Henry's Law Constants and higher molecular

weights are more likely to enter ambient air on particulate matter carried by winds, which means that

VOCs will be more likely to migrate, and PAHs and inorganics are more likely to adhere to the soil;

therefore less likely to migrate.

5.2.4 Erosion and Runoff of Contaminated Particles from Soil

The fate and transport characteristics of PAHs, PCBs, and inorganics are similar because they are not

considered to be very mobile in the environment. PAHs are generally large molecules with high Kocs and

low solubilities. When found in the soil, they do not migrate vertically to a great extent. They are more

likely to adhere to soil particles and be removed via surface runoff (e.g., in rainwater) and erosional

processes.

5.3 CHEMICAL PERSISTENCE

The persistence of various classes of chemicals is discussed in this section. Several transformation

mechanisms affect chemical persistence, such as hydrolysis, biodegradation, photolysis, and

oxidation/reduction reactions. The following general classes of compounds detected at Site 5 are

discussed:

 VOCs (Halogenated aliphatics)

 PAHs

 PCBs

 Inorganics

5.3.1 Halogenated Aliphatics

Halogenated aliphatic hydrocarbons were detected in soil and groundwater at Site 5. In general,

halogenated aliphatic hydrocarbons are subject to abiotic dehydrohalogenation, which is an elimination

reaction that results in the formation of an ethene from a saturated halogenated compound. Hydrolysis,

photolysis, and oxidation are generally not considered to be significant fate processes for the chlorinated

ethanes. Chlorinated aliphatics do not sorb strongly to most solids.
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Under certain conditions, volatilization is a significant fate process for these compounds, although only at

the soil/air or water/air interface. Compounds with low soil adsorption volatilize rapidly to the atmosphere

from soil or surface water. Adsorption to soil particles is not considered as an important fate for these

types of compounds when compared to more hydrophobic compounds (e.g., PAHs). BCFs indicate that

these compounds should not bioaccumulate.

5.3.2 PAHs

PAHs have very low solubilities, vapor pressures, and Henry's Law constants and high Kocs and Kows.

The low molecular weight PAHs (e.g., naphthalene) may volatilize from water, and the high molecular

weight PAHs (e.g., benzo(a)pyrene, benzo(a)anthracene, etc.) are less likely to volatilize. PAHs in soil

are much more likely to bind to soil and be transported via mass transport mechanisms than to go into

solution or volatilize. PAHs are subject to degradation via aerobic bacteria, but may be relatively

persistent in the absence of microbial populations or macronutrients such as phosphorus and nitrogen.

Bioconcentration of PAHs in aquatic organisms is greater for the higher molecular weight compounds

than the lower molecular weight compounds. PAHs can bioaccumulate from water, sediments, or lower

organisms in the food chain.

Landspreading applications have indicated that PAHs are highly amenable to microbial degradation in

soil, with the rate of degradation influenced by temperature, pH, oxygen concentrations, initial chemical

concentrations, and moisture. Photolysis, hydrolysis, and oxidation are not important fate processes for

the degradation of PAHs in soil (ATSDR, 1995).

PAHs are degraded in water by photo-oxidation, chemical oxidation, and biodegradation. PAHs do not

contain functional groups that are susceptible to hydrolytic action, and hydrolysis is considered to be an

insignificant degradation mechanism. The rate of photodegradation is influenced by water depth,

turbidity, and temperature. Benzo(a)pyrene is reported to be resistant to photodegradation. PAHs may

also be oxidized by chlorination and ozonation and may be metabolized by microbes under oxygenated

conditions (ATSDR, 1995).

5.3.3 PCBs

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known

to transform PCBs under environmental conditions, and only the lighter compounds are measurably
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biodegraded (USEPA, 1979). Although some microorganisms (e.g., Phanaerochaete chrysosporium)

may biodegrade PCBs, such fungi may not exist in local soil. There is experimental evidence to suggest

that heavier PCBs (five or more chlorines per molecule) can undergo photolytic degradation, but there are

no data to suggest that this process operates under environmental conditions. Base-, acid-, and neutral-

promoted hydrolysis are considered to be inconsequential degradation mechanisms for PCBs (USEPA,

1982).

5.3.4 Inorganics

Inorganics are highly persistent environmental contaminants; they do not biodegrade, photolyze,

hydrolyze, etc. The major fate mechanisms for inorganics are adsorption to the soil matrix (as compared

to being part of the soil structure) and bioaccumulation.

The mobility of inorganics is influenced primarily by their physical and chemical properties, in combination

with the physical and chemical characteristics of the soil matrix. Factors that assist in predicting the

mobility of inorganic species are soil/pore water pH, soil/pore water redox potential, and cation exchange

capacity. The mobility of inorganics generally increases with decreasing soil pH and cation exchange

capacity (Table 5-2).

5.4 CONTAMINANT FATE AND TRANSPORT

This section focuses on some of the fate and transport issues associated with the major types of

contaminants detected at Site 5.

5.4.1 Volatile Organic Compounds

VOCs are typically considered to be fairly soluble with a low capacity for retention by soil organic carbon;

therefore, these are the organic compounds most frequently detected in groundwater. VOCs may

migrate through the soil column as infiltrating precipitation solubilizes them after they are released

through a spill or subsurface waste burial. Some fraction of these chemicals is retained by the soil, but

most continues migrating downward to the water table. In groundwater, VOCs migrate primarily laterally

with the hydraulic gradient. Again, some portion may be retained by the saturated soil.

The carbon tetrachloride and chloroform detections at Site 5 appear to be isolated. These chemicals

were detected at concentrations that exceeded the minimum screening criteria in several soil samples

however they were not detected at concentrations that exceeded the TACO residential, industrial, or

construction worker ingestion or inhalation criteria. Carbon tetrachloride and chloroform were not
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detected at concentrations that exceeded the minimum screening criteria in the soil or groundwater at

Site 21 which is located upgradient (north) of Site 5. The actual source of the carbon tetrachloride and

chloroform is unknown and is likely linked to the adjacent maintenance shops and/or the cleaning and

painting of dumpsters in the area. The historical use and disposal of cleaning solvents containing

chloroform could have led to its presence in groundwater. Chloroform may be a degradation by-product

of carbon tetrachloride.

5.4.2 PAHs

PAHs are generally considered to be fairly immobile in the environment; they are large molecules with

high Kocs and low solubilities when compared to VOCs. These compounds generally do not migrate

vertically through soil to a great extent. Instead, they are more likely to adhere to soil particles and be

transported with the soil particles via surface runoff and erosional processes.

Part of Site 5 is use as a parking lot and has been surfaced with asphalt pavement. The surface soil

samples obtained from this site were below the asphalt paving. The presence of PAHs might be caused

due to the asphalt pavement in the parking lot or the former coal storage area. It is possible materials

identified in the soil boring as black could be residual from the historic coal storage in the area or asphalt

paving.

5.4.3 PCBs

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known

to transform PCBs under environmental conditions, and only the lighter compounds are measurably

biodegraded (USEPA, 1979). Base-, acid-, and neutral-promoted hydrolysis are considered to be

inconsequential degradation mechanisms for PCBs (USEPA, 1982).

According to Site 5 history, PCB transformer oils used to be stored on the site. The presence of PCBs in

surface and subsurface soil could be as a result of previous activities that took place on the site.

5.4.4 Inorganics

Because inorganics are naturally occurring, are frequently incorporated into the soil matrix, and remain

bound to particulate matter, they migrate from source areas via erosion. However, there are some

instances where inorganics are found at such concentrations or in such forms (i.e., oxidation states) that

they may migrate in solution. First, it is possible that uncontrolled industrial activities could saturate the

available exchange sites in soil in the immediate vicinity of the activity and result in an inorganic being
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mobilized. Secondly, inorganic solutions may be used in some industrial applications. In these cases, it

is possible for inorganics to migrate vertically through the soil column and reach groundwater.

Inorganics are naturally occurring substances; therefore, it is not unusual that they were detected in soil

and groundwater at Site 5. Because inorganics tend to adhere to particulate matter (similar to PAHs),

their release and migration patterns are similar to these chemicals.

Metals like copper, iron, lead, mercury, thallium, and zinc in surface soil have average concentrations that

are higher than the Illinois EPA TACO background concentrations. Aluminum, chromium, copper, iron

and manganese in subsurface soil have average concentrations that are higher than the Illinois EPA

TACO background concentrations. Given the past history of Site 5 as a storage facility, it is possible that

some of these metals are a result of these past activities or they are part of the background constituents

of the site.



TABLE 5-1

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC SITE CONTAMINANTS

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Specific Gravity(1)
Vapor Pressure Water Solubility Octanol/Water Organic Carbon Henry's Law Constant Bioconcentration Factor Mobility Index

(@ 20/4°C)(2) (mm Hg @ 20°C)(1) (mg/L @ 20°C)(1) Partition Coefficient(3) Partition Coefficient(2) (atm-m3/mole)(3) (mg/kg/mg/L)(2)
log[(solubility*VP)/Koc]

VOCs

2-Butanone 0.8054 1.0E+2 (25°C) 2.75E+05 1.82E+00 4.44E+0(9) 4.66E-5 (25°C) 9.3E-1(6) 6.79E+00

Acetone 0.7899 2.66E+02 (25°C) Miscible 5.75E-01 7.08E+03(3) 4.276E-5 (25°C) 3.81E-1(6) NA

Benzene 0.8765 9.50E+01 1.75E+03 1.35E+02 5.89E+01 5.55E-03 3.70E+01 3.45Chlorobenzene 1.11 1.18E+01 4.72E+02(3) 7.24E+02(3) 2.24E+02(3) 2.43E-03(3) 7.9E+01(5) 1.40E+00

Ethylbenzene 0.867 1E+1 (25.9°C) 1.52E+02 1.41E+03 3.63E+02(10) 8.043E-3 (25°C) 4.70E+02 0.62

Toluene 0.8669 2.8E+1 (25°C) 5.15E+02 4.90E+02 1.82E+02(10) 5.92E-3 (25°C) 1.48E+02 1.90

Xylenes (Total) 0.86104-0.8801 1E+1 (27.3-32.1°C) 1.6E+2-1.75E+2(5) 5.89E+2-1.58E+3 3.63E+02-4.07E+02(10) 4.184E-3-6.662E-3 (25°C) 7.5E+1-1.59E+2(6) 0.644-0.633

Carbon tetrachloride 1.594 1.13E+02 (25°C) 8.00E+02 5.37E+02 1.74E+02(10) 2.93E-2 (25°C) 2.11E+02 2.72

Cyclohexane 0.7781(9) 9.69E+01 5.5E+01(9) 2.75E+03(9) 1.6E+02(10) 2.0E+01(10) 8.9E+01(9) 1.52E+00

Methyl Cyclohexane 0.7694
(9)

4.60E+01 1.4E+01
(9)

4.07E+03
(9)

2.68E+02
(11)

4.3E-01
(9)

1.2E+02
(11)

3.81E-01

Chloroform 1.4832 1.60E+02 9.3E+03 (25°C) 9.33E+01 3.98E+01(4) 3.39E-3 (25°C) 2.60E+01 4.57

Dichlorodifluoromethane 1.405 4.25E+03 2.8E+02 (25°C) 1.45E+02 1.06E+03 3.9E-01 (25°C) 3.50E+01 NA

Methylene chloride 1.3266 4.29E+2 (25°C) 1.67E+04 (25°C) 1.78E+01 1.17E+01(4) 3.19E-3 (25°C) 6.00E+00 5.79

Styrene 0.906 6.12E+00 3.10E+02 8.71E+02 7.76E+02 2.75E-03 9.40E+01 0.39

Tetrachloroethene 1.6227 1.9E+1 (25°C) 1.5E+02 (25°C) 3.39E+02 1.55E+02(4) 2.685E-2 (25°C) 2.52E+02 1.26

Trichlorofluoromethane 1.494 8.03E+02 1.10E+03 3.39E+02 1.58E+02 2.39E+00 4.70E+01 3.75

Carbon disulfide 1.2632 2.98E+02 2.90E+03 1.45E+04 4.57E+01(10) 1.921E-2 (25°C) 2.6E+1(6) 4.28

PAHs

1,1-Biphenyl 1.041 8.93E-03 6.03E+00 1.85E+04 1.56E+04 4.08E-04 7.70E+02 -5.46

2-Methylnaphthalene 1.0058 1E+1 (105°C) 2.6E+1 (25°C) 7.24E+03 7.27E+2(9) 4.99E-4 (25°C) 5.1E+2(6) -0.45

Acenaphthene 1.07 5.00E-03 4.24E+02 8.32E+03 7.08E+03 2.41E-04 (25°C) 1.10E+03 -3.52

Acenaphthylene 1.02 2.30E-02 1.61E+01 1.17E+04 2.00E+03 1.14E-04 3.80E+02 -3.73

Anthracene 1.283 (25/4°C) 1.95E-4 (25°C) 1.29E+0 (25°C) 2.82E+04 2.95E+04(10) 8.6E-5 (25°C) 4.70E+03 -8.07

Benzaldehyde 1.05 1.27E-01 2.00E+03 3.02E+01 3.4E+01-1.5E+02 4.23E-05 4.2E+00-7.8E+00 8.7E-01 - 1.7E+00

Benzo(a)anthracene 1.274 5.00E-09 1.0E-02 (24°C) 4.07E+05 3.98E+05(4) 6.60E-07 5.30E+04 -15.90

Benzo(a)pyrene 1.351 5.00E-09 3.8E-03 (25°C) 9.55E+05 1.02E+06(4) 4.9E-7 (25°C) 1.40E+05 -16.73

Benzo(b)fluoranthene NA 5.00E-07 1.2E-03 (25°C) 3.72E+06 1.23E+06(4) 1.20E-05 1.40E+05 -15.31

Benzo(g,h,i)perylene NA 1.00E-10 2.6E-4 (25°C) 1.70E+07 1.60E+06 1.4E-7 (25°C) 3.50E+05 -19.79

Benzo(k)fluoranthene NA 9.59E-11 5.5E-4 (25°C) 6.92E+06 1.23E+06(10) 1.04E-03 1.40E+05 -19.37

Bis(2-ethylhexyl)phthalate 0.9861(2) 7.23E-08 3.40E-01 2.00E+07 7.30E+00 1.51E+07 1.02E-07 3.1E+02(6)

Carbazole 1.1 1.37E-06 7.48E+00 3.89E+03 3.39E+03 1.53E-08 5.01E+02 -8.52

Chrysene 1.274 (20°C) 6.3E-9 (25°C) 6E-3 (25°C) 4.07E+05 3.98E+05(10) 1.05E-6 (25°C) 5.30E+04 -16.02

Dibenzo(a,h)anthracene 1.282 1.00E-10 5E-4 (25°C) 9.33E+05 3.80E+06(10) 7.3E-8 (25°C) 6.90E+05 -19.88

Dibenzofuran 1.0886 4.40E-02 4.22E+00 1.32E+04 8.13E+03 NA 8.00E+02 -4.64

Fluoranthene 1.252 5.0E-6 (25°C) 2.65E-1 (25°C) 2.14E+05 1.07E+05(10) 6.5E-6 (25°C) 1.20E+04 -10.91

Fluorene 1.202 1.00E+01 1.98E+00 1.62E+04 1.38E+04 6.36E-05 3.80E+03 -2.84

Indeno(1,2,3-cd)pyrene NA 1E-10 (25°C) 6.20E-02 4.57E+07 3.47E+06(10) 6.95E-8 (25°C) 3.50E+05 -17.75

Naphthalene 1.162 8.2E-2 (25°C) 3E+1 (25°C) 2.34E+03 2.00E+03(10) 4.83E-4 (25°C) 4.20E+02 -2.91

Phenanthrene 0.980 (4°C) 1E+0 (118.2°C) 8.16E-1 (21°C) 2.88E+04 1.40E+04 3.93E-5 (25°C) 4.70E+03 -4.23

Pyrene 1.271 (23/4°C) 2.5E+0 (200°C) 1.6E-1 (26°C) 1.51E+05 1.05E+05(10) 5.1E-6 (25°C) 1.20E+04 -5.42

PCBs

Aroclor-1254 1.50 (25°C)
(4)

7.71E-5
(4)

3.1E-2
(4)

1.1E+6
(4)

5.30E+05 2.6E-3
(4)

1.30E+05 -11.30

Aroclor-1260 1.58 (25°C)(4) 4.05E-5(4) 2.7E-3(4) 1.4E+7(4) 6.70E+06 7.4E-1(4) 1.30E+06 -13.79

Chemical



TABLE 5-1

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC SITE CONTAMINANTS

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 2

NA = Not available.

1    EPA, September 1992, Handbook of RCRA Groundwater Monitoring Constituents:  Chemicals and Pysical Properties. 
2    (Table Header) - (20/4°C) indicates the density of the chemical was measured at 20°C, whereas, density of water was measured at 4°C, given temperatures.  Numbers in parentheses indicate the densities were measured at.

2    (Table Body) - USEPA, December 1982.  Aquatic Fate Process Data for Organic Priority Pollutants.

3    Same as 1.

4    Same as 2 (Tble Body).

5    ATSDR, October 1989, Toxicity Profile for Xylenes.

6    Lyman et al., 1990, Equation 4-5.

7    Lyman et al, 1990, Equation 4-5.

8    EPA July 1996, Soil Screening Guidance.

9    TOXNET (Hazardous Substance Data Bank).  Http://toxnet.nlm.nih.gov, July 2006.

10  USEPA Region 9 Preliminary Remediation Goal Tables (July 2006).

11  ORNL Risk Assessment Information System.



TABLE 5-2

PHYSICAL AND CHEMICAL PROPERTIES OF INORGANIC SITE CONTAMINANTS

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL SATATION GREAT LAKES

GREAT LAKES, ILLINOIS

Molecular Specific Vapor Solubility Henry's Law Bioconcentration
Weight Gravity Pressure (25 °C) (25 °C) Constant (25 °C) Factor

Chemical (g/mol)(1) (20/4 °C)(1) (mm Hg)(1) (mg/L)(1) (atm-m3/mol)(1) (L/kg)(2)

Aluminum 26.98(5) 2.708 (20 °C)(5)
NA NA NA 36

Antimony 121.75 6.684 (25 °C) 1 (886 °C) insoluble NA NA
Arsenic 74.9216 5.727 (14 °C) 1 (372 °C) insoluble NA 350
Barium 137.33 3.51 (20 °C) 10 (1049 °C) hydrolyzes NA NA

Beryllium 9.01218 1.85 (20 °C) 1 (1520 °C) insoluble NA NA
Cadmium 112.41 8.642 (UT) NA insoluble NA 7400
Chromium 51.996 7.2 (28 °C) 1 (1616 °C) insoluble NA 1
Cobalt 58.9332 8.9 (UT) 30 (2375 °C) insoluble NA NA
Copper 63.546 8.92 (UT) 1 (1628 °C) insoluble NA 23000

Iron 55.85(2) 7.9(2) NA(2) NA(2) NA(2)
NA

Lead 207.2 11.2960 (16 °C) 1 (970 °C) insoluble NA 1700

Manganese 54.938(4) 7.2(4)
NA decomposes(4)

NA NA

Mercury 200.59 13.5939 100 (260 C) 0.056 1.14E-02 (UT) 3133(3)

Nickel 58.69 8.9 (UT) 1 (1800 °C) insoluble NA 110
Selenium 78.96 4.81 (20/4+1 °C) NA NA NA 5700
Silver 107.87 10.5 1 (1310 °C) insoluble NA 28
Thallium 204.383 11.85 (UT) 1 (825 C) insoluble NA 130
Vanadium 50.9415 5.96 (UT) NA insoluble NA NA
Zinc 65.38 7.14 (UT) 1 (487 °C) insoluble NA 970

1    USEPA, Handbook of RCRA Ground-Water Monitoring Constituents:  Chemical and Physical Properties, September 1992.

2    USEPA, Superfund Chemical Data Matrix, 1997 letter.

3    Lyman, W., Reehl, W., and Rosenblatt, D., 1990.  Handbook of Chemical Property Estimation Methods.

4    Clement Associates, Chemical, Physical, and Biological Properties of Compounds Present at Hazardous Waste Sites, September 1985.

5    The Condensed Chemical Dictionary, Van Nostrand Reinhold Company, New York 1971.

UT    There is no reference temperature available.

NA    Not available.
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6.0 HUMAN HEALTH RISK ASSESSMENT

This baseline HHRA was performed to characterize and quantify potential health risks at Site 5 Naval

Station Great Lakes, Great Lakes, Illinois. The objective of the HHRA was to determine whether detected

concentrations of chemicals within the study area pose a significant threat to potential human receptors

under current and/or future land use. The HHRA for Site 5 is based on chemical data for surface soil,

subsurface soil, and groundwater. The potential risks to human receptors are estimated based on the

assumption that no actions are taken to control contaminant releases.

The HHRA conducted for this RI follows guidance documents from USEPA (1989, 1991, 1993, 1996,

1997a, 1997b, 2001, 2002b, 2002c, 2004b, and 2009a), Navy (2001b and 2004) and State of Illinois

(Illinois EPA, 2007). The methodologies used in this HHRA complied with scientifically acceptable HHRA

practices and USEPA guidance, including but not limited to the following documents:

 USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation

Manual (Part A). EPA 540/1-89/002. Office of Emergency and Remedial Response, Washington,

D.C.

 USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default

Exposure Factors. OSWER Directive 9285.6-03. Washington, D.C.

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

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

 USEPA, 1996. Soil Screening Guidance: Technical Background Document. EPA/540/R-95/128.

Office of Solid Waste and Emergency Response. Washington, D.C.

 USEPA, 1997a. Exposure Factors Handbook. EPA/600/P-95/002Fa. OSWER, Washington, D.C.

 Navy, 2001, Conducting Human Health Risk Assessments under the Environmental Restoration

Program. Ser N453E/1U595168. Washington, D.C.

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

Manual (Part D, Standardized Planning, Reporting, and Review of Superfund Risk Assessments).
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 USEPA, December 2002b. Supplemental Guidance for Developing Soil Screening Levels for

Superfund Sites. OSWER 9355.4-24. Washington, D.C.

 USEPA, December 2002c. Calculating Upper Confidence Limits for Exposure Point Concentrations

at Hazardous Waste Sites. OSWER 9285.6-10. Washington, D.C.

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

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

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

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

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

 Illinois EPA, 2007. TACO. Illinois Environmental Protection Agency, Bureau of Land, available online

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

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

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

with a site. A discussion of this will be included in the Uncertainty Section (Section 6.7).

6.1 OVERVIEW OF RISK ASSESSMENT PROCESS

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

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

major components, as follows:

 Data evaluation and identification of chemicals of potential concern (COPCs),

 Exposure assessment,

 Toxicity assessment,

 Risk characterization, and

 Characterization of uncertainty in the risk estimates.

To assess potential public health risks, four major aspects of chemical contamination and exposure must

be considered: contaminants with toxic characteristics must be found in environmental media;

http://www.epa.state.il.us/land/taco/
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contaminants must be released by either natural processes or by human action; potential exposure points

must exist either at the source or via migration pathways if exposure occurs at a remote location other

than the source; and human receptors must be present at the point of exposure. Risk is a function of

both toxicity and exposure. If any one of the requirements listed above is absent for a specific site, the

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

The data evaluation component of the HHRA is primarily concerned with selecting COPCs and

calculating exposure point concentrations (EPCs). Current study area data are considered in developing

a list of COPCs. The chemical data are analyzed by medium and area in order to be representative of

potential human health exposure, and COPCs are selected for each medium and exposure area. The

EPCs provide the chemical input for each of the exposure pathways. A summary of the data evaluation

process is contained in Section 6.2.

The selection of COPCs was based on chemical-specific concentrations, occurrence, distribution, and

toxicity. COPCs were selected to represent site contamination and to provide the framework for the

quantitative HHRA. A discussion of COPC selection is included in Section 6.3.

The exposure assessment identifies potential human exposure pathways. Exposure routes are identified

by medium (i.e., soil and groundwater) based on information on study area chemical concentrations,

chemical release mechanisms, human activity patterns, and other pertinent information, to develop a

conceptual site model (CSM). A discussion of the exposure assessment is contained in Section 6.4.

The toxicity assessment presents the available human health criteria for all the selected COPCs, and is

found in Section 6.5. Quantitative toxicity indices are presented where they are available. A discussion

of health effects and dose-response parameters such as Reference Doses (RfDs), Reference

Concentrations (RfCs), Cancer Slope Factors (CSFs), and Unit Risks, is presented.

The risk characterization section (Section 6.6) describes how the estimated intakes are combined with the

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

qualitatively in Section 6.7. Section 6.8 summarizes the HHRA for Site 5. Analytical results for samples

used in the HHRA can be found in Tables 6-1 through 6-18 and Appendix F.
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6.2 DATA EVALUATION

Information associated with data usability for Site 5 is provided in this section. The HHRA presented in

this report is based on the analytical data collected at Site 5 during the most recent field activities: 71 soil

samples from 24 locations, and groundwater samples from six on-site monitoring wells.

The HHRA used validated analytical results of known and sufficient quality in the quantitative risk

calculations. These data have been validated in accordance with USEPA Tier II or higher validation

levels and determined to be of adequate quality for use in the HHRA. Fixed-base laboratory analytical

results for target analytes from the field investigation were used in the quantitative risk evaluation.

Unfiltered results for groundwater were used to assess risks associated with this medium. The Work Plan

indicated that field measurements and data regarded as unreliable (i.e., qualified as "R" during the data

validation process), would not be used in the quantitative HHRA. However, no data were qualified as

unreliable. Analytical data qualified as estimated (“J”, or “UJ”) were used, even though the reported

concentrations or sample-specific quantitation limits may be somewhat imprecise. The use of estimated

data adds to the uncertainty associated with the HHRA; however, the associated uncertainty is expected

to be negligible compared to the other uncertainties inherent in the risk evaluation process (i.e.,

uncertainties associated with land uses, exposure scenarios, toxicological criteria, etc.). All compounds

that were detected at least once were included in the summary tables for that medium. Duplicate

analytical results were not used for the EPC calculations because their purpose was for sampling and

analytical quality control. Data values less than sample-specific detection limits were reported as the

detection limit, and the result designated as below detection by annotation.

6.3 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and

exposure routes quantitatively evaluated in the HHRA to those site-related constituents that dominate

overall potential risks. Screening of site data against risk-based concentrations is used to focus the

HHRA on meaningful chemicals and exposure routes.

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation in the

HHRA if the maximum detection in a sampled medium exceeds a conservative screening value(s).

Chemicals eliminated from further evaluation at this time are assumed to present minimal risks to

potential human receptors.
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6.3.1 Derivation of Screening Criteria

Several screening criteria were used to identify COPCs for Site 5. Screening concentrations based on

risk-based cleanup objectives developed by Illinois EPA TACO (Illinois EPA, 2007) and Regional

Screening Levels (RSLs) (USEPA, 2010) developed by Oak Ridge National Laboratory (ORNL) for

USEPA were used, as well as other USEPA criteria. The risk-based screening concentrations

correspond to a systemic hazard quotient (HQ) of 0.1 for non-carcinogens or an incremental lifetime

cancer risk (ILCR) of 1x10
-6

for carcinogens. Note that the Illinois EPA TACO Tier 1 Soil Remediation

Objectives (SROs) and USEPA RSLs for non-carcinogens are based on a HQ of 1.0, but screening

concentrations for this HHRA were based on a HQ of 0.1 so that additive non-carcinogenic risks do not

exceed 1.0. The screening levels used for each medium in the HHRA are briefly discussed below.

Screening Levels for Soil

The following criteria were used to select COPCs for surface and subsurface soil:

 Illinois EPA Tier 1 SROs for Residential Properties (Illinois EPA, 2007). These include remediation

objectives for the soil ingestion exposure route and the inhalation exposure route. The lowest Tier I

objective of the receptors (i.e., residential, industrial/commercial, or construction worker) listed in the

Tier 1 Tables are used for screening in the HHRA.

 SROs for Chemicals Not Listed in TACO (Illinois EPA, 2009)

 SROs for Residential Properties, Non-TACO Chemicals (Illinois EPA, 2009).

 SROs for Industrial/Commercial Properties, Non-TACO Chemicals (Illinois EPA, 2009)

 ORNL RSLs online at http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm.

 USEPA Generic Residential and Industrial Soil Screening Levels (SSLs) for Inhalation of Volatiles

and Fugitive Dusts, USEPA Soil Screening Guidance online at

http://www.epa.gov/superfund/health/conmedia/soil/pdfs/ssg_appa-c.pdf (USEPA, 2002b)

 USEPA Soil Screening Levels for the Construction Worker Scenario developed using methodology

and equations presented in the Supplemental Guidance For Developing Soil Screening Levels for

Superfund Sites (USEPA, 2002b)

http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm
http://www.epa.gov/superfund/health/conmedia/soil/�pdfs/ssg_appa-c.pdf
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If the maximum concentration of a constituent exceeded any of these criteria, the chemical was selected

as a COPC.

The comparison of site soil data to USEPA inhalation SSLs for transfers from soil to air was used to

identify whether a quantitative analysis of this exposure pathway was warranted. If the maximum soil

concentration of a chemical exceeded the inhalation SSL, a quantitative evaluation of potential risks from

inhalation was performed. Otherwise, the risks associated with the inhalation pathway were considered

insignificant, and the exposure pathway was eliminated from further evaluation.

To evaluate the potential for chemicals detected in soil to impact groundwater, maximum chemical

concentrations were compared to SSLs for migration to groundwater. The comparisons are presented in

separate tables (Tables 6-18 and 6-19). Migration-to-groundwater SSLs were not used to select COPCs

for quantitative risk evaluation because quantitative HHRAs are typically based on direct contact with soil

or inhalation of vapors for VOCs and particulates. There is no methodology available for quantitative risk

evaluation of indirect exposure based on migration to groundwater; therefore, it is not appropriate to

select COPCs for quantitative risk evaluation for direct exposure on the basis of the indirect soil-to-

groundwater pathway. The soil-to-groundwater SSLs provide an indication of potential impacts of

contamination in soil on groundwater quality but are not indicators of quantitative risk.

The migration from soil to groundwater comparisons was made using the following criteria:

 Illinois EPA Tier 1 SROs for Residential Properties for the Soil Component of the Groundwater

Ingestion Exposure Route for Class I Groundwater (Illinois EPA, 2007).

 USEPA Generic SSLs for Migration from Soil to Groundwater calculated online at http://www.epa.gov/

reg3hwmd/risk/human/rb-concentration_table/index.htm (USEPA, 2008a).

Results of the soil-to-groundwater comparisons are qualitatively discussed later in this HHRA in Sections

6.7.4.

COPCs were identified for surface and subsurface soil because of the different associated exposure

scenarios for potential human receptors. Surface soil was defined as samples collected from 0 to 0.5 feet

bgs. Subsurface soil was defined as soil collected from depths greater than 0.5 feet bgs. Current and

future occupational/maintenance workers, trespassers, and hypothetical future residential receptors were

assumed in the HHRA to have the potential to contact COPCs in surface soil. Construction workers were

http://www.epa.gov/ reg3hwmd/risk/human/rb-concentration_table/index.htm
http://www.epa.gov/ reg3hwmd/risk/human/rb-concentration_table/index.htm
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assumed have the potential to be exposed to surface and subsurface soil. Exposures to subsurface soil

for future occupational workers and hypothetical future residents are evaluated to account for the

possibility that subsurface soil may be brought to the surface in a future excavation project.

Screening Concentrations for Groundwater

Direct exposure to groundwater at Site 5 is not expected to occur under current and/or future land uses

because the facility and surrounding area are supplied by public water, the facility has an ordinance for

groundwater use prohibition in place, and there are no drinking water wells located immediately

downgradient of the site. However, the residential groundwater scenario was evaluated based on the

assumption that groundwater at the site could be used as a source of domestic drinking water in the

future, and industrial exposure to groundwater was evaluated to account for the possibility that future

construction workers may come into dermal contact with groundwater during excavation or construction

activities. Groundwater screening levels for the protection of indoor air through potential vapor intrusion

were used to identify COPCs in groundwater for this pathway. If concentrations of a chemical(s) detected

in groundwater exceed the vapor intrusion screening levels, potential risks for the chemical(s) are

quantitatively evaluated using the Johnson and Ettinger Vapor Intrusion Model (J&E Model) (USEPA,

2004c).

Although site groundwater is not a source of drinking water, the following criteria were conservatively

used to select COPCs for groundwater per the HHRA Work Plan (Tetra Tech, 2010):

 Illinois EPA Tier 1 Groundwater Remediation Objectives (GROs) for Class 1 Groundwater (Illinois

EPA, online at http://www.ipcb.state.il.us/SLR/IPCBandIEPAEnvironmentalRegulations-Title35.asp).

 ORNL Regional Screening Levels for Chemical Contaminants at Superfund Sites (ORNL; USEPA,

2010)

 USEPA Maximum Contaminant Levels (MCLs) (USEPA, 2011)

 Class I Groundwater Remediation Objectives for Chemicals Not Listed in TACO (Illinois EPA,

January, 2009)

 USEPA Groundwater Generic Screening Levels for Evaluating the Vapor Intrusion to Indoor Air,

Table 2c, (USEPA, 2002)
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If the maximum concentration of a constituent exceeded any of these criteria, the chemical is selected as

a COPC and carried through to the quantitative HHRA.

Surface Water and Sediment

There are no surface water and sediment features on Site 5. Surface water and sediment in the general

area have been evaluated in the Site 17 RI.

Essential Nutrients, Metals, and Chemicals Without Toxicity Criteria

The essential nutrients calcium, magnesium, potassium, and sodium were not selected as human health

COPCs for Site 5. These inorganic chemicals are naturally abundant in environmental matrices and are

only toxic at high doses. In addition, because of the lack of toxicity criteria, risk-based COPC screening

levels are not available for some chemicals (e.g., benzo(g,h,i)perylene, etc.). Appropriate surrogates

were selected for some of these chemicals based on similar chemical structures and are noted when

used.

Determination of Site-Related Chemicals - Background Evaluation

The procedures for the elimination of chemicals as COPCs on the basis of background concentrations

followed current Navy policy provided in the Navy Policy on the Use of Background Chemical Levels

(Navy 2004). At the present time, facility background concentrations for naturally occurring or

anthropogenic chemicals have not been determined for Naval Station Great Lakes. Therefore, maximum

soil concentrations were compared to the concentrations of inorganic and PAH chemicals provided by

Illinois EPA in Appendix A, Table G and Table H of TACO.

Chemicals in site media found at concentrations indicative of background concentrations may not be site-

related contaminants. Navy policy on consideration of background levels as it applies to RAs requires the

following:

1. A clear and concise understanding of chemicals released from a site, thus making sure the Navy is

focusing on remediating the release.

2. The use of background data in the screening-level HHRA.

a. The comparison of site chemical levels to risk-based screening criteria.

b. The comparison of site chemical levels to background concentrations.
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c. The identification of site-related COPCs based on screening criteria comparisons and

background comparisons. Site-related COPCs are those chemicals with concentrations

exceeding risk-based screening criteria and background concentrations. To the extent possible,

site-related COPCs are further evaluated quantitatively in the HHRA.

3. The consideration of background in the HHRA.

a. The calculation of risk estimates for site-related COPCs only.

b. The further evaluation of non-site-related COPCs in the risk characterization section (e.g., the

evaluation of chemicals detected at concentrations exceeding screening criteria but less than

background concentrations). The Navy considers this comparison to be consistent with USEPA’s

Role of Background in the CERCLA Cleanup Program (USEPA, 2002d). The uncertainty

associated with elimination of chemicals on the basis of background values will be discussed in

the uncertainty section of the HHRA.

4. The selection of site cleanup remedial goals at concentrations not less than background levels.

Additionally, cleanup levels should not be developed for chemicals not identified as chemicals of

concern (COCs). As defined in the Navy guidance, COCs are site-related COPCs found to be the

risk drivers in the HHRA.

To determine whether inorganic and anthropogenic organic chemicals are present at concentrations

greater than background, maximum detected concentrations of inorganic chemicals and PAHs in soil

were compared to background levels provided by Illinois EPA, and the results discussed in the

Uncertainty Section. No chemicals were excluded from the initial COPC selection process based on

comparison with background.

Screening Concentrations for Lead

Limited criteria are available to evaluate the potential risks associated with lead. There are no risk-based

concentrations for this chemical because the USEPA has not derived toxicity values for lead. However,

recommended screening levels available for lead in soil are used to indicate the need for response

activities. Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and

the Office of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest

screening level for lead-contaminated soil in a residential setting where children are frequently present

(USEPA, 1994). Therefore, 400 mg/kg is the screening value for lead in the HHRA. This is likely

conservative for non-residential soils as OPPTS identifies 2,000 to 5,000 mg/kg as an appropriate range

for areas where contact with soil by children in a residential setting is less frequent. While the Safe
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Drinking Water Act Action Level of lead is 15 µg/L (USEPA, 2009b), the more conservative Illinois EPA

groundwater standard of 7.5 µg/L was used as a screening level for lead in groundwater.

Constituents detected in environmental media at maximum concentrations greater than at least one of the

screening concentrations were retained as COPCs for quantitative evaluation in the HHRA. A discussion

of the chemicals identified as COPCs and the rationale for their selection are provided in the following

sections.

6.3.2 Chemicals of Potential Concern Selection for Surface Soil

This section presents the results of the COPC selection process for surface soil. The COPC screening

process for surface soil and the results of the screening are presented in Table 6-1 [Risk Assessment

Guidance for Superfund (RAGS) Part D tables, Table 2s]. The surface soil data set consists of samples

collected from the surface to a depth of 0.5 foot bgs. The following chemicals were retained as COPCs

for surface soil:

 Volatiles – xylenes (construction worker inhalation only)

 Semivolatiles – carcinogenic PAHs (“c-PAHs”),

 PCBs – Total Aroclors

 Inorganics – aluminum, antimony, arsenic, chromium, cobalt, iron, manganese, mercury (construction

worker inhalation only), thallium, and vanadium

These constituents were identified as COPCs in surface soil because maximum concentrations exceeded

USEPA ORNL RSLs or Illinois TACO risk-based screening levels (primarily for residential soil). The Soil

Component of the Groundwater Ingestion Exposure Route is addressed separately in Section 6.3.5.

The maximum concentrations were also compared to USEPA Generic SSLs for migration from soil to air

(inhalation), when available. The maximum concentrations of xylenes, aluminum, arsenic, cobalt,

manganese, and mercury exceeded the inhalation SSLs for the construction worker scenario; therefore,

risks from inhalation of these constituents on dusts/particulates were quantitatively evaluated

conservatively for this receptor.

6.3.3 Chemicals of Potential Concern Selection for Subsurface Soil

This section presents the results of the COPC selection process for subsurface soil. The COPC

screening process for subsurface soil and the results of the screening are presented in Table 6-2. The
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subsurface soil data set consists of samples collected from depths greater than 0.5 to 10 feet bgs. The

following chemicals were retained as COPCs for subsurface soil:

 Semivolatiles – c-PAHs

 Inorganics – aluminum (construction worker inhalation only), arsenic, chromium, cobalt, iron,

manganese, mercury (construction worker inhalation only), thallium, and vanadium

These constituents were identified as COPCs in subsurface soil because maximum concentrations

exceeded USEPA ORNL RSLs or Illinois TACO risk-based screening levels (primarily for residential soil).

The Soil Component of the Groundwater Ingestion Route is addressed separately in Section 6.3.5.

6.3.4 Background Surface and Subsurface Soil Concentrations

Maximum and average surface and subsurface soil concentrations were compared to concentrations in

the background data set established for use by the Illinois EPA. The following table presents this

analysis.

The maximum concentrations in surface and subsurface soil of most of the inorganic COPCs detected at

Site 5 exceeded the Illinois EPA TACO Metropolitan Statistical Area background values. The exception is

that the maximum detected concentration of arsenic in surface soil (12 mg/kg) is lower than the Illinois

background value of 13 mg/kg. The maximum concentration of arsenic in the subsurface soil (16 mg/kg)

only slightly exceeds the Illinois background value of 13 mg/kg, while the 95% UCL and mean subsurface

soil arsenic concentrations (7.9 and 7.18 mg/kg, respectively) are lower than the background value.

Therefore, arsenic concentrations in surface and subsurface soil are generally within Illinois background

levels. The average concentrations of many of the other inorganic constituents are lower than the Illinois

background; however, the average concentrations exceeded Illinois EPA TACO background levels for the

following COPCs: iron and mercury in surface soil and aluminum, chromium, iron, and manganese in

subsurface soil samples. This indicates that it is possible that some of the inorganic compounds at Site 5

could be background constituents, while others may be site-associated.

The maximum surface soil sample results for most of the individual c-PAHs are higher than Illinois EPA

TACO background values in metropolitan area soil. However, the average concentration of the surface

soil sample results for most of the individual c-PAHs (except for benzo(b)fluoranthene and

dibenzo(a,h)anthracene) were lower than the Illinois EPA TACO background values.



Naval Station Great Lakes
Site 5 RI/RA

Revision: 0
Date: May 2013

Section: 6.0
Page 12 of 55

051301/P 6-12 CTO F275

COPCs/COCs

Soil Illinois EPA

Background

Soil

Site Average

Medium

Maximum/Average

Positive Result

Comparison to

Background

Surface Soil Inorganics (mg/kg)

Aluminum 14,000/7,400 9500 <

Arsenic 12/5.64 13 <

Barium 120/54.44 110 <

Chromium 25/13.28 16.2 <

Cobalt 11/5.9 8.9 <

Iron 66,000/20,379 15900 >

Manganese 940/440 636 <

Mercury 0.53/0.1 0.06 >

Vanadium 34/18.46 25.2 <

Polynuclear Aromatic Hydrocarbons (mg/kg)

Benzo(a)anthracene 6.1/0.99 1.8 <

Benzo(a)pyrene 12/1.65 2.1 <

Benzo(b)fluoranthene 14/2.19 2 >

Benzo(k)fluoranthene 5.8/0.44 1.7 <

Dibenzo(a,h)anthracene 2.3/0.84 0.42 >

Indeno(1,2,3-cd)pyrene 9.7/1.32 1.6 <

Subsurface

Soil Inorganics (mg/kg)

Aluminum 19,000/10,861 9500 >

Arsenic 16/7.18 13 <

Barium 170/66.77 110 <

Chromium 39/18 16.2 >

Cobalt 14/8.82 8.9 <

Iron 39,000/23,638 15900 >

Manganese 1,800/742 636 >

Mercury 0.12/0.05 0.06 <

Vanadium 40/23.72 25.2 <

Bold COPC names = COPCs with averages that exceed Illinois background.

Italicized COPC names = COPCs with averages less than Illinois background.

No chemicals in soil were eliminated as COPCs on the basis of comparisons to background

concentrations.
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6.3.5 Migration of Chemicals from Soil to Groundwater

A quantitative evaluation of the migration of chemicals from soil to groundwater was not included in this

HHRA. However, soil data were compared to Illinois EPA Tier 1 TACO and Non-TACO SROs for

Residential Properties for the Soil Component of the Groundwater Ingestion Exposure Route for Class I

Groundwater and USEPA Generic SSLs for migration from soil to groundwater. The soil-to-groundwater

SSLs were not used to select COPCs for quantitative risk evaluation but to provide an evaluation of the

potential impact of chemicals detected in soil on groundwater. Exceedances of the soil-to-groundwater

SSLs and a qualitative discussion of this pathway are included in the Uncertainty Section, Section 6.7, of

this HHRA.

6.3.6 Chemicals of Potential Concern Selection for Groundwater

A comparison of maximum detected groundwater concentrations to ORNL RSLs for ingestion of tap

water, USEPA MCLs, and Illinois EPA GROs is presented in Table 6-3. The following chemicals were

retained as COPCs for groundwater:

 Volatiles - carbon tetrachloride, chloroform

 Semivolatiles – c-PAHs

 Inorganics – antimony, arsenic, barium, cobalt, iron, manganese, and nickel

The COPCs exceeded one or more of the groundwater screening criteria.

Vapor Intrusion Pathway from Groundwater to Soil

Vapor intrusion is the migration of volatile chemicals from the subsurface into overlying buildings. Volatile

chemicals in buried wastes and/or contaminated groundwater can emit vapors that may migrate through

subsurface soil and into indoor air spaces of overlying buildings (USEPA, 2002a). Only carbon

tetrachloride and chloroform groundwater results exceeded vapor intrusion screening levels; therefore,

risks for these chemicals were quantitatively evaluated using the Johnson and Ettinger Vapor Intrusion

Model (USEPA, 2004c).

6.3.7 Summary

Table 6-4 summarizes the chemicals retained as COPCs for surface soil, subsurface soil and

groundwater at Site 5.
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6.3.8 Additional Sampling and COPC Analysis Based on Illinois EPA Comments

Based on comments received from Illinois EPA dated February 21, 2012, Tetra Tech, the Navy, and

Illinois EPA agreed that four additional soil borings and four new monitoring wells would be installed and

sampled for VOCs along the east and southeast edge of the site in the area of Site 9, to delineate the

extent of the contamination. This work was completed in December 2012. Results of this additional

sampling are detailed in Section 4. The maximum concentrations from this additional sampling were also

compared to the same minimum screening criteria (USEPA ORNL RSLs or Illinois TACO risk-based

screening levels) to determine if any additional chemicals should be retained as COPCs. The results of

this screening for surface soil and groundwater are presented in Tables 6-1A and 6-3A, respectively.

There were no subsurface soil exceedances. No additional chemicals were above the screening criteria.

Therefore no additional VOCs were retained as COPCs based on the results of this additional sampling.

6.4 EXPOSURE ASSESSMENT

The exposure assessment estimates the extent of human contact with COPCs by characterizing

potentially exposed populations of individuals (i.e., receptors), identifying actual or potential pathways of

exposure that are appropriate for each potential receptor, and estimating the extent of human exposure.

An exposure pathway identifies the exposure routes for potentially complete pathways at the site and

describes the mechanism by which human receptors may come into contact with site-related COPCs.

Exposure pathways are dependent on both current and future land use. An exposure pathway is defined

by the following four elements (USEPA, 1989):

 A source material and mechanism of constituent release to the environment.

 An environmental migration or transport medium (e.g., soil) for the COPCs.

 A point of potential human contact with the medium of interest (e.g., potential exposure to the

contaminated soil).

 An exposure route (e.g., ingestion, dermal contact) at the point of contact.

An exposure pathway is considered "complete" if all elements are present. If complete and significant,

these pathways are quantitatively evaluated in the HHRA.

The potential for exposure at Site 5 is based on several factors including current and future land uses,

human activity patterns, site access controls, chemical behavior in the environment, and the presence of

human receptors. Based on these variables, exposure scenarios were developed that characterize the
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potential for human exposure under both current and future site conditions. The future scenario accounts

for potential or anticipated changes in land use and site characteristics that may alter exposure conditions

at the site. The exposure assessment assumes that, in general, chemical compositions for environmental

media are identical under current and future site conditions.

The exposure assessment presented in this section of the report describes the physical site setting and

potential receptors of concern, identifies the potential contaminant migration and exposure pathways,

defines the contaminant concentrations at the point of exposure, and presents the equations used to

quantify exposure in terms of contaminant intake (dose). Appendix F presents summary calculations of

the chemical-specific intakes for all receptors and exposure pathways and also contains example

calculations of the chemical intakes.

6.4.1 Site Background, Land Use, and Site Access

Naval Station Great Lakes is located in Lake County, Illinois, along the shore of Lake Michigan

(Figure 1-1). It is bounded on the north by the City of North Chicago, on the south by the Veterans

Administration Hospital and Shore Acres Golf Course and Country Club, on the east by Lake Michigan,

and on the west by U.S. Route 41 (Skokie Highway). Current land uses in Lake County include

agricultural, industrial, and residential. Farmland and lake resorts characterize the western portions of the

county, and industrial, urban, and suburban areas follow the 24 miles of Lake Michigan shoreline on the

east. There are also three state parks in Lake County.

Naval Station Great Lakes administers base operations and provides facilities and related support to

training activities (including the Navy’s only boot camp) as well as a variety of other military commands

located on base. There are a variety of land uses that currently surround Naval Station Great Lakes.

Along the northern boundary of the base are the most highly urbanized and industrial areas. Much of the

land beyond the northwestern site boundary comprises unincorporated lands of Lake County and is

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

primarily industrial properties, and along the southern boundary is a mixture of public open space and

residential land.

Site 5, the Transformer Storage Boneyard, is approximately 2 acres and is located at the northern end of

Naval Station Great Lakes (see Figure 1-2). From 1945 to 1985, Site 5 was the primary storage area for

out-of-service transformers, including those filled with PCB oils. Prior to 1985, transformers were stored

at various locations throughout the entire Site 5 area. In 1985, the PCB oil-laden transformers were

moved into a facility specifically designed to store them (Building 1405), located on the edge of Navy
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property north of Building 1517. Lead-insulated cable, heavy equipment, other miscellaneous scrap

metal, and materials were also stored at Site 5. Currently, the site contains a road salt storage dome,

sand and gravel stockpiles, a three-sided storage shed, and equipment and vehicles for roads and

grounds maintenance.

Building 1517 Landfill (Site 21) and Camp Moffett Disposal Area (Site 9) are located adjacent to Site 5.

RIs are in process at Site 21 and Site 9 to determine if contamination is present due to historic activities

at these two sites. Possible contaminants at Site 21 and Site 9 are TCLVOCs, SVOCs, PCBs,

pesticides/herbicides, TAL metals, and dioxin/furans. The results of the Site 21 and Site 9 RIs may be

relevant to Site 5, and vice versa, in that those sites are either downgradient or immediately adjacent to

Site 5.

6.4.2 Conceptual Site Model

The development of a CSM is an essential component of the exposure assessment. The CSM integrates

information regarding the physical characteristics of the site, exposed populations, sources of

contamination, and contaminant mobility (fate and transport) to identify potential exposure routes and

receptors to be evaluated in the HHRA. A well-developed CSM will allow a better understanding of the

risks at a site and will aid risk managers in identifying the potential need for both environmental sampling

and remediation. The site-specific CSM for Site 5 is presented in this section and illustrated on

Figure 6-1. Table 6-5 presents a summary of the exposure pathways that were addressed quantitatively

for each human receptor. The CSM depicts the relationships among the following elements:

 Site sources of contamination and potential COPCs

 Contaminant release mechanisms

 Transport pathways

 Exposure routes/pathways

 Potential receptors

These elements of the CSM for Site 5 are discussed in the following sections.

6.4.2.1 Site Sources of Contamination

The most prominent topographic features at Naval Station Great Lakes are glacial moraines and other

unconsolidated glacial deposits that cover most of the base. The terrain of Naval Station Great Lakes

consists of relatively flat glacial drift deposits bordered by steep lake-facing bluffs cut with vertical sloping
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ravines that are under continual erosion. The topography creates poorly defined drainage patterns

consisting of swales that enter depressions and marshes. Intensive development has replaced most of

the oak, hickory, maple, and other hardwood forests that originally covered the area.

Coal was stored in this area before its use as the former transformer boneyard. When the site was used

as a transformer storage area, surface soil was most likely impacted from maintenance of the

transformers or from leaking transformers. The oil and grease contamination and the lead contamination

in surface soil could have resulted from fueling activities, spills, or from the storage of equipment and

materials at the site. It was also reported that dumpsters from Naval Station Great Lakes have been

cleaned and painted in the area in the past. The majority of the area surrounding and including Site 5

was undeveloped in the 30’s and 40’s. Over the years the site has been developed and partially paved.

6.4.2.2 Contaminant Release Mechanisms and Migration Pathways

Chemicals could be released from the source area by a variety of mechanisms including:

 Transport of chemicals deposited on subsurface soil and groundwater via infiltration, percolation, and

migration within the shallow groundwater aquifer.

 Migration of fugitive dusts and VOCs from subsurface soil to ambient air if construction/excavation

activities occur in the future.

 Volatilization of VOCs from groundwater into the indoor air of current buildings or future residential

and commercial buildings.

Receptors may be exposed either directly or indirectly to contaminants in environmental media via a

variety of mechanisms. The exposure mechanisms considered included recreation and working outdoors

among others. These exposure mechanisms generally act along one or more exposure routes such as

ingestion, inhalation, or direct dermal contact.

Figure 6-1 shows the Site 5 CSM, which illustrates these potential contaminant migration pathways.

6.4.2.3 Exposure Mechanisms/Exposure Routes/Potential Receptors

The potential for exposure to contamination at Site 5 is based on several factors, including current and

future land uses, human activity patterns, site access controls, and contaminant behavior in the
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environment. Based on these variables, different scenarios were developed to characterize the potential

for human exposure under current and future site conditions. The future scenario accounts for potential

changes in land use and site characteristics that may alter exposure and of COPCs in a given medium, in

addition to exposures that may result from current uses of the site.

The exposure assessment is based on the assumption that, in general, chemical compositions for various

environmental media are identical under current and future site conditions.

Naval Station Great Lakes is an active facility and will remain so for the foreseeable future. Under current

land use, access to and use of Site 5 is primarily limited to military personnel. However, to aid in risk

management decisions, the risk assessment considered potential receptors, such as future residents,

who might be exposed to contaminants persisting in site media or migrating from the site. The potential

receptors have been identified by analyzing current land use practices, potential future land uses, and the

identified areas of contamination in order to focus the risk assessment on potential site-related

exposures. The general receptor classes include:

 Construction Workers - Potential receptors under future land uses. Construction workers are

assumed to be civilian personnel who may be involved in a short-term, one-time construction project.

Excavation and ground-intrusive activities may occur on the site in the future. If these excavation

projects were to occur, construction workers could potentially be exposed to surface and subsurface

soil to an estimated depth of 10 feet bgs (conservative estimate based on available site information)

by ingestion and dermal contact, and to groundwater (estimated depth to groundwater at the site

ranges from 4 to 10 feet bgs) by dermal contact. Construction workers may also be exposed by

inhaling dusts from soil or vapors emitted from soil or groundwater during excavation activities.

 Maintenance/Occupational Workers – Potential receptors under future and current land use.

Maintenance/occupational workers include personnel tasked with operations at the salt dome and

material storage in the area, and to account for the possibility that Naval Station Great Lakes might be

developed for commercial/industrial uses at some future time. Maintenance/occupational workers

were assumed to be exposed to surface soil and under potential future conditions to subsurface soil

by ingestion, dermal contact, and inhalation of fugitive dust and vapors. To account for the possibility

that workers might work inside buildings constructed on the site and inhale vapors emitted from

groundwater in the future that migrate through cracks in building foundations and walls, these receptors

were also evaluated for inhalation of vapors inside buildings.
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 Future Civilian Residents (Adults/Children) – Potential receptor under future land use.

Hypothetical future residents are not potential receptors under current land use but were evaluated to

aid in risk management decisions by providing an indication of potential risks if the facility were to

close and be developed for residential use. Future onsite residents were assumed to be exposed to

surface and subsurface soil by ingestion, dermal contact, and the inhalation of fugitive dust and

vapors. Direct exposure to groundwater at Site 5 is not expected to occur under current and/or future

land uses because the facility and the area surrounding the facility are supplied by public water, the

facility has a groundwater use restriction in place, and there are no drinking water wells located

immediately downgradient of the site. However, the residential groundwater scenario was evaluated

based on the assumption that groundwater at the site, although very unlikely, could be used as a

source of domestic drinking water in the future, and exposure could occur through dermal contact,

inhalation, and vapor intrusion into indoor air.

 Future Military Residents (Adults/Children) – Potential receptor under future land use. Military

residents are not potential receptors under current land use because they do not live on the site.

They were evaluated primarily for decision-making (risk management) purposes based on the

assumption that the site could support military residential use in the future; and are assumed to be

exposed via the same routes as future civilian residents. Risks to military residents will be evaluated

qualitatively to future civilian residents because exposure duration of military residents would be lower

than exposure duration of civilian residents.

 Adolescent Trespassers were also considered potential receptors at Site 5 for contacting COPCs in

surface soil. They could be exposed through incidental ingestion, dermal contact, and the inhalation

of fugitive dust and vapors

6.4.3 Central Tendency Exposure versus Reasonable Maximum Exposure

Traditionally, exposures evaluated in the HHRA were based on the concept of a Reasonable Maximum

Exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur

at a site" (USEPA, 1989). However, more recent HHRA guidance (USEPA, 1993) indicates the value of

addressing an average case or Central Tendency Exposure (CTE) as well as the RME.

To provide a full characterization of potential exposure, both RME and CTE were evaluated in the HHRA

for Site 5. The available guidance (USEPA, 1993) concerning the evaluation of CTE is limited; therefore,

professional judgment was used when defining CTE conditions for a particular receptor at the site.

Exposure factors and assumptions for the CTE are presented and discussed in Section 6.4.5.
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6.4.4 Exposure Point Concentrations

The following guidelines were used to calculate the EPCs:

 If a soil data set for an Exposure Unit (EU) contained fewer than ten samples, the EPC for the RME

and CTE cases was defined as the maximum detected concentration.

 If a soil data set for an EU contained ten or more samples, the following receptor-specific EPCs were

used:

- Occupational/maintenance workers and trespassers were assumed to be exposed to the

95-percent upper confidence limit (UCL) on the arithmetic mean, which was based on the

distribution of the data set, for the RME cases. The EPCs were calculated following USEPA’s

Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste

Sites (USEPA, December 2002c) using the USEPA’s ProUCL software and guidance (USEPA,

April 2007). They were assumed to be exposed to the mean for CTE cases.

- Construction workers and residents were assumed to be exposed to the maximum detected

concentration. The maximum detected concentration was used as the EPC for construction

workers because of the possibility that construction workers might be exposed to a small highly

concentrated area during the short exposure duration assumed for this receptor. The maximum

was used as the EPC for residential receptors to account for potentially small lot size. Both of

these receptors were assumed to be exposed to the mean for CTE cases.

 For groundwater, Section 742.225a of TACO indicates that contaminant concentrations of discrete

samples at each sample point should be evaluated. Based on this guidance, risks for groundwater

were characterized by assuming exposure to the well with the highest groundwater concentrations for

both RME and CTE.

Duplicate analytical results were not used for the EPC calculations. The duplicate results were used for

sampling and analytical QC purposes only. Data values less than sample-specific detection limits were

reported as the detection limit and the result designated as below detection by annotation.
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The EPCs for the chemicals identified as COPCs in environmental media at Site 5 are presented in

Tables 6-6, 6-7, and 6-8 (RAGS Part D tables, Table 3s) for surface soil, subsurface soil, and

groundwater, respectively.

6.4.5 Intake Estimation Methods and Exposure Parameters

To determine potential human health risks associated with Site 5, an estimate of chemical intake was made

in accordance with current USEPA guidance. Exposure parameters and exposure concentrations were

used to derive estimates of chemical intake for each exposure route, pathway, and receptor. The resulting

chemical intakes were integrated with the toxicity factors discussed in Section 6.5 to develop quantitative

risk estimates for potential receptors at the site. Intakes for the identified potential receptor groups were

calculated using current USEPA HHRA guidance (USEPA, 1989; 2004b; and 2009) and presented in the

HHRA spreadsheets (Appendix F). In accordance with current USEPA guidance, chemical intakes (and

risks) were estimated for both the CTE and RME conditions. Values of exposure parameters used to

quantify exposure for each receptor are presented in Tables 6-9 and 6-10 for the RME and CTE,

respectively.

The following sections present the equations used to estimate chemical intakes for the exposure routes

identified for quantitative evaluation. Example calculations for estimated intakes are contained in Appendix

F.

6.4.5.1 Exposure to COPCs in Soil

The HHRA assumed that construction workers, maintenance workers, occupational workers, trespassers,

and potential future residents (military and civilian; child and adult) may come into contact with chemicals

detected in surface soil and subsurface soil at the site. Soil exposure routes evaluated were incidental

ingestion, dermal contact, and inhalation. A description of the methods and assumptions used to quantify

soil exposure follows.

Dermal Contact with Soil

Doses for dermal contact with soil were estimated using the following equation (USEPA, 2004b):

ATxBW

CFxEDxEFxABSxAFxSAxC
D ex
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where: Dex = dermal dose (mg/kg-day)

C = chemical concentration in soil (mg/kg)

SA = skin surface area available for contact (cm
2
/day)

AF = soil-to-skin adherence factor (mg/cm
2
)

ABS = absorption factor (unitless)

EF = exposure frequency (days/year)

ED = exposure duration (years)

CF = conversion factor (1 x 10
-6

kg/mg)

BW = body weight (kg)

AT = averaging time (days)

for non-carcinogens: ED x 365 days/year

for carcinogens: 365 days/year x 70 years

Exposed skin surface areas available for dermal contact were determined for each receptor based on

assumed human activities and clothing worn during exposure events. USEPA guidance (USEPA, 1997

and 2004b) was used to develop the default assumptions concerning the amount of skin surface area

available for contact for a receptor. The skin surface areas used in HHRA calculations and the rationale

for the selection of the surface areas are as follows:

 Maintenance/occupational workers, and construction/excavation workers were assumed to be

exposed on the head, hands, and forearms assuming that they wear a short-sleeved shirt, long pants,

and shoes. As recommended in RAGS Part E (USEPA, 2004b), this skin surface area is assumed to

be 3,300 cm
2

for the RME and CTE scenarios. This value represents the average of the 50
th

percentile areas of males and females more than 18 years old.

 Adolescent trespassers, based on the Site’s proximity to residences and public streets, could gain

access. The trespasser was assumed to be a local resident between the ages of 7 and 16 years old,

weighing 42 kilograms. It was assumed that trespassers could contact soil while playing. The

exposure parameters for the trespassing teenager are shown in Tables 6-9 and 6-10. The skin

surface area in contact with soil will be assumed to be equivalent to feet, forearms, hands, and lower

legs (3,280 and 3,100 cm
2
, for RME and CTE, respectively).

 For future adult residents assumed to be exposed to soil, the exposed surface area available for

contact was the value for the adult skin surface area for exposure to soil recommended in RAGS Part

E (USEPA, 2004b), 5,700 cm
2

for both RME and CTE. This skin area assumes that head, hands,



Naval Station Great Lakes
Site 5 RI/RA

Revision: 0
Date: May 2013

Section: 6.0
Page 23 of 55

051301/P 6-23 CTO F275

forearms, and lower legs of the adult are available for contact. For child residents assumed to be

exposed to soil, the exposed surface area available for contact was the value for child skin surface

area for exposure to soil recommended in RAGS Part E (USEPA, 2004b), 2,800 cm
2

for both RME

and CTE. This skin area assumes that head, hands, forearms, lower legs, and feet of the child are

available for contact.

Values of soil adherence factors and chemical-specific dermal absorption factors provided in RAGS

Part E (USEPA, 2004b; Exhibits 3.3 and 3.5) were used to evaluate risks from exposure to soil. The

following soil adherence factors were used for the RME and CTE exposure scenarios:

 Maintenance and Occupational Workers – 0.2 mg/cm
2

for the RME and 0.02 mg/cm
2

for the CTE

(Exhibit 3.5).

 Construction Workers – 0.3 mg/cm
2

for the RME and 0.1 mg/cm
2

for the CTE (Exhibit 3.3).

 Future Adult Residents – 0.07 mg/cm
2

for the RME and 0.01 mg/cm
2

for the CTE (Exhibit 3.5)

 Future Child Residents – 0.2 mg/cm
2
for the RME and 0.04 mg/cm

2
for the CTE (Exhibit 3.5)

For the constituents identified as COPCs in soil, the following absorption factors were used

(USEPA, 2004b):

 Arsenic – 0.03

 PAHs – 0.13

 Aroclors – 0.14

 Other inorganics and volatile organic COPCs– not evaluated for dermal contact with soil per USEPA,

2004b

Exposure parameters for the dermal exposure route are summarized in Tables 6-9 and 6-10, for RME and

CTE, respectively.

Incidental Ingestion of Soil

Intakes associated with soil ingestion were estimated using the following equation (USEPA, 1989):

ATxBW

CFxEDxEFxFIxIRxC
Intake 
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where: Intake = ingestion intake (mg/kg-day)

C = chemical concentration in soil (mg/kg)

IR = soil/sediment ingestion rate (mg/day)

FI = fraction ingested from contaminated source (unitless)

EF = exposure frequency (days/year)

ED = exposure duration (years)

CF = conversion factor (1 x 10
-6

kg/mg)

BW = body weight (kg)

AT = averaging time (days)

for non-carcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

Exposure parameters for the incidental ingestion of soil are summarized in Tables 6-9 and 6-10, for RME

and CTE, respectively. A default value of 1.0 (USEPA, 1989) was used for the fraction ingested from the

contaminated source for the RME and CTE scenarios. For the RME scenario, the ingestion rate was set

at 330 mg/day for the construction worker (USEPA, 2002b), 200 mg/day for the future child resident, and

100 mg/day for the other potential receptors (the maintenance worker, occupational worker, and future

adult resident) (USEPA, 1993). Ingestion rates for the CTE are assumed to be one-half of the RME

values.

Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

The amount of chemical a receptor takes in as a result of respiration is determined using the

concentration of the contaminant in air.

The concentration of a chemical in air is calculated using the methodology provided in the USEPA’s Soil

Screening Guidance (USEPA, July 1996 and December 2002b) and measured soil concentrations, site-

specific information such as the fraction of organic carbon (foc), chemical-specific data, and model default

values. Construction workers were evaluated for inhalation of fugitive dusts. The amount of a chemical

that a receptor takes in as a result of respiration was determined using the concentration of the

contaminant in air. Intakes of particulates were calculated using following equation (USEPA, 2009):

(AT)

ED))(ET)(EF)((C
=xposureE ai

ai
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where: Exposure
ai

= intake of chemical "i" from air via inhalation (mg/kg/day)

C
ai

= concentration of chemical "i" in air (mg/m
3
)

ET = exposure time

EF = exposure frequency

ED = exposure duration

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr x 24 hrs/day = 8,760 hrs

for carcinogens, AT = 70 yr x 365 days/yr x 24 hrs/day = 613,200 hrs

The concentrations of chemicals in air resulting from emissions from soil were developed following

procedures presented in USEPA Soil Screening Guidance (USEPA, 2002b). The chemical concentration in

air was calculated as follows:











VF

1

PEF

1
CC soilair

where:

Cair = chemical concentration in air, mg/m
3

Csoil = chemical concentration in soil, mg/kg

PEF = particulate emission factor, m
3
/kg

VF = volatilization factor, m
3
/kg

Particulate Emissions Factor (PEF)

The particulate emissions factor (PEF) relates the concentration of a chemical in soil with the concentration

of dust particles in air. As noted in Section 6.3.2 and 6.3.3, the construction worker is the only receptor for

which COPCs were identified for the inhalation exposure pathway. The PEF for construction workers

(1.27 x 10
6

m
3
/kg) was calculated using the equations presented in the supplemental SSL guidance

document (USEPA, 2002b). The model’s equations and a sample calculation for the PEF is presented in

Appendix F.

Volatilization Factor (VF)

Ambient air concentrations resulting from the volatilization of COPCs from soil are chemical dependent

and were calculated using the following equation from USEPA’s Soil Screening Guidance (1996):
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)Dxx2(

)cm/(m10xT)xDx(3.14xQ/C
=VF

ab

22-40.5
a



and

H'x++Kx

])/nDxH'xDx[(
=D

awdb

2
w

10/3
wi

10/3
a

a




where: VF = volatilization factor (m
3
-air/kg-soil)

Q/C = inverse of the mean concentration at the center of source (gm/m
2
-sec per

kg/m
3
)

Da = apparent diffusivity, chemical specific, (cm
2
/sec)

T = exposure interval, exposure specific, (sec)

b = dry bulk soil particle density (g/cm
3
)

a = air-filled soil porosity (Lair/Lsoil)

Di = diffusivity in air, chemical specific, (cm
2
/sec)

n = total soil porosity (Lpore/Lsoil)

w = water-filled soil porosity (Lair/Lsoil)

Dw = diffusivity in water, chemical specific, (cm
2
/sec)

Kd = soil-water partition coefficient, chemical specific

H’ = dimensionless Henry’s law constant, chemical specific

Chemical specific properties and other input values are presented in Appendix F spreadsheet files for

construction worker risk associated with inhalation exposure from COPCs released from soil.

6.4.5.2 Exposure to Groundwater

Dermal Contact with Groundwater

Dermal contact with groundwater was evaluated by methods and equations provided in RAGS Part E

(USEPA, 2004b). Direct contact with groundwater at Site 5 is limited to exposure that would occur under

hypothetical future residential and construction/excavation scenarios. Hypothetical future onsite

residential receptors are assumed to use groundwater for domestic purposes (i.e., bathing, showering,

and dish washing) that can result in dermal exposure. Short-term dermal exposure was assumed to

occur for the construction worker during excavation activities. Groundwater at Site 5 is not currently used

as a source of potable water and is not expected to be used for this purpose in the future. The applicable
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groundwater exposure frequencies, exposure durations, and body weights for residents and construction

workers were identical to those previously identified for soil contact

The following equation was used to assess exposures resulting from dermal contact with water (USEPA,

2004b):

DADwi = [(DAevent)(EV)(ED)(EF)(A)] / [(BW)(AT)]

where: DADwi = dermally absorbed dose of chemical "i" from water (mg/kg/day)

DAevent = absorbed dose per event (mg/cm2-event)

EV = event frequency (events/day)

ED = exposure duration (year)

EF = exposure frequency (days/year)

A = skin surface area available for contact (cm2)

BW = body weight (kg)

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 yrs x 365 days/year

The exposed surface area of construction workers is based on assumed activities and on the

assumptions outlined for dermal contact with soil. Current guidance (USEPA, 2004b) was used to

develop the following default assumptions concerning the amount of skin surface area available for

contact for a receptor:

 For construction workers assumed to be exposed to groundwater, the surface area for RME and CTE

was assumed to be 3,300 cm
2
, the value recommended for soil contact in USEPA’s dermal guidance

(USEPA, 2004b). It should be noted that this is a very conservative scenario: the construction

workers are assumed to be in contact with groundwater in an excavation for the full time extent of the

construction project and to have contact with the same exposed skin area as for soil (head, hands,

and forearms).

 Dermal intakes for residents assumed total body exposure, 6,600 cm
2

for children (0 to 6 years of

age) and 18,000 cm
2

for adults (USEPA, 2004b).
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The absorbed dose per event (DAevent) was estimated using a nonsteady-state approach for organic

compounds and a traditional steady-state approach for inorganics. For organics, the following equations

apply:











event

gweventevent

t
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where: tevent = duration of event (hours/event)

t* = time it takes to reach steady-state conditions (hours)

FA = fraction absorbed (dimensionless)

Kp = permeability coefficient from groundwater through skin (cm/ hours)

Cgw = concentration of chemical "i" in groundwater (mg/L)

 = lag time (hours)

 = constant (dimensionless; equal to 3.1416)

CF = conversion factor (1x10
-3

L/cm3)

B = partitioning constant derived by Bunge Model (dimensionless)

The estimated length of time for a shower or bath is 10 minutes for CTE and 15 minutes for RME.

Receptors are assumed to spend an additional 5 minutes in the bathroom following their shower or bath.

Construction/excavation workers were assumed to be exposed to shallow groundwater in a trench

4 hours per day for the RME and 2 hours per day for CTE. An event frequency of one per day is

assumed for CTE and RME (i.e., residents were assumed to take one shower or bath per day).

Values for the chemical-specific parameters (t*, Kp, T, and B) were obtained from the USEPA dermal

guidance (USEPA, 2004b).

The following steady-state equation was used to estimate DAevent for inorganics:

DAevent = (Kp) (C
gw

) (tevent)
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The recommended default value of 1x10
-3

was used for the dermal permeability of inorganic constituents,

unless a chemical-specific value was provided in USEPA dermal guidance (e.g., 4 x 10
-4

and 2 x 10
-4

for

cobalt and nickel, respectively). For most metals, dermal absorption is not a significant pathway because

penetration through the skin is minimal.

Ingestion of Groundwater

Residents may be exposed to groundwater via direct ingestion and intakes associated with ingestion of

groundwater were evaluated using the following equation (USEPA, 1989):

(BW)(AT)

)(EF)(ED))(IR(C
=Intake wwi

wi

where: Intakewi = intake of chemical "i" from water (mg/kg/day)

Cwi = concentration of chemical "i" in water (mg/L)

IRw = ingestion rate for groundwater (L/day)

EF = exposure frequency (days/year)

ED = exposure duration (year)

BW = body weight (kg)

AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year

Water ingestion rates for the adult resident were specified as 1.4 liters per day (CTE) and 2.0 liters per

day (RME). For the child resident, water ingestion rates were 0.66 liters per day (CTE) and 1.5 liters per

day (RME). The same exposure frequencies and durations used to assess dermal exposure to water

were used to estimate intakes for ingestion of water.

Exposure parameters for exposure to groundwater are summarized in Tables 6-7 and 6-8, for RME and

CTE respectively.

Inhalation of Volatiles through Hypothetical Domestic Groundwater Use

Groundwater exposure may also result in inhalation of volatiles, typically for residential receptors who

may be exposed while showering, bathing, washing dishes, etc. Inhalation exposures were estimated

using a mass transfer model developed specifically for this exposure route in combination with an air
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intake estimation model. The mass transfer model accounts for inhalation that occurs during a shower

and after a shower while the receptor remains in the closed bathroom. The method used was as follows

(Foster and Chrostowski, June 1987):

where: Exposureai = intake of chemical "i" from water via inhalation (mg/kg/day)

  S = volatile chemical generation rate (μg/m3-min - shower)

K = mass transfer coefficient (min)

EF = exposure frequency (showers/yr)

ED = exposure duration (yr)

AT = averaging time or period of exposure (days)

The equation for “K” is the following:

where: Ra = air exchange rate (min-1)

CF = conversion factor (1 x 10
6
 μg-L/mg-m3)

Ds = shower duration (min)

Dt = total time in bathroom (min)

The estimated volatile chemical generation rate (S) is based on two-phase film theory. The model uses

contaminant-specific mass transfer coefficients, Henry's Law constants, droplet diameter, drop time,

viscosity, and temperature. The following table presents the equations for “S” and specific exposure

factors that are incorporated into the calculation of volatile COPCs released from groundwater during

showering. The shower model calculations are presented in Appendix F of this report.

INHALATION OF VOLATILES FROM SHOWERING

EQUATIONS:

Where:

S = Cwd x FR/SV Cwd = Cw x [1-exp(-Kal x ts/60d)]

Kal = Kl x [(T1 x Ms)/(Ts x M1)
-0.5

Kl = 1/[1/k1 + RT/(H x kg)]

k1 = 20 cm/hr x (44/MW)
0.5

kg = 3000 cm/hr x (18/MW)
0.5

)(CF)R(ED)/(AT)((S)(K)(EF)=xposureE aai

a

tsa

a

ta
s

R

)D-(DxRexp
-

R

)DxR(-exp
+D=K
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Where:

EC = exposure concentration (mg/m
3
)

S = volatile chemical generation rate (mg/m
3
-min - shower)

EF = exposure frequency (showers/year)

ED = exposure duration (years)

AT = averaging time (days)

Ra = air exchange rate (1/min)

Ds = shower duration (min)

Dt = total time in bathroom (min)

FR = shower water flow rate (L/min)

SV = shower room air volume (m
3
)

CW = chemical concentration in groundwater (mg/L)

ts = shower droplet drop time (sec)

d = shower droplet diameter (mm)

MW = molecular weight of compound (g/mole)

H = Henry's Law constant (atm-m3/mole)

RT = Ideal gas constant x absolute temperature (2.4E-02 atm-m
3
/mole )

T1 = calibration water temperature (K)

Ts = shower water temperature (K)

M1 = water viscosity at T1 (cp)

Ms = water viscosity at Ts (cp)

ASSUMPTIONS:

EF = 350 showers/year

ED = 24 years

ATc = 25550 days

ATn = 8760 days

Ra = 0.0167 1/min

CF = 1440 min/day

Ds = 15 min

Dt = 20 min

FR = 10 L/min

SV = 12 m
3

Cw = 0.032 mg/L

ts = 2 sec

d = 1 mm

Continued:

MW = Chem-spec g/mole

H = Chem-spec atm-m
3
/mole

RT = 2.40E-02 atm-m
3
/mole

T1 = 293 K

Ts = 320 K

M1 = 0.982 centipoise

Ms = 0.616 centipoise

FOSTER AND CHROSTOWSKI, 1987
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Inhalation of Volatiles in Indoor Air: Johnson and Ettinger Fate and Transport Model of Vapor Intrusion

The risk screening step identified carbon tetrachloride and chloroform in groundwater as a COPC for the

protection of indoor air. Volatilization of chemicals from groundwater into indoor air could occur, thereby

exposing individuals inside buildings or dwellings. Therefore, potential risks associated with chemical

concentrations in indoor air as a result of vapor migration from impacted groundwater were evaluated for

hypothetical future onsite occupational workers and residents. The volatility of a chemical largely

determines the significance of this route of exposure. Indoor air concentrations of a chemical will be

influenced by the physical and chemical properties of the substance, especially solubility and vapor

pressure. Low aqueous solubilities and high vapor pressures increase the likelihood that organic

compounds found in water will also be found in indoor air. Additionally, the physical properties of the soil

[such as site-specific total organic carbon and soil type (clay, silt, sand, gravel)] can have a great

influence on the rate of diffusion of chemicals through the soil.

The Johnson and Ettinger Vapor Intrusion Model (USEPA, June 2004c) was used to estimate the indoor

air concentration of a volatile chemical that is present in groundwater. The model assumes that vapors of

volatile chemicals are emitted from soil or groundwater, migrate through cracks in building foundations,

and accumulate in air inside buildings. The J&E Model assumes that residential dwellings or commercial

buildings have been constructed on the site and that the dimensions and ventilation rates of these

buildings are typical of residential dwellings in the United States. These are very conservative

assumptions for Site 5.

The risk screening step identified carbon tetrachloride and chloroform in groundwater as a COPC for the

protection of indoor air. The only detections of these COPCs were in a groundwater sample from

NTC05-MW05. To evaluate the potential risk associated with vapor intrusion, USEPA’s J&E Model

(1991, revised 2000 and 2003) for Subsurface Vapor Intrusion into Buildings, Groundwater Advanced

Module was used to model potential indoor air concentrations of carbon tetrachloride and chloroform from

groundwater. The J&E Model is a fate and transport model of vapors through the vadose zone to the

surface. It is a one-dimensional model that is based on the transport of vapors by partitioning and

diffusion in the vadose zone, and by advection from soil through cracks in building slabs to indoor air. It

assumes homogeneous soil conditions within specific intervals of the vadose zone, and accounts for

migration through a given distance of soil column. The J&E Model spreadsheet assumes an infinite

source of vapor, and this assumption is conservative because there are only single, low-level detections

and no apparent source of carbon tetrachloride and chloroform to groundwater.
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The following site-specific factors were incorporated into the J&E model for an occupational worker

scenario and for a hypothetical residential scenario.

Groundwater Concentration Input: The groundwater input concentrations for modeling to indoor air were

the detected carbon tetrachloride and chloroform concentrations (0.170 and 0.018 mg/L, respectively,

both collected from NTC05-MW05).

Soil Parameters: Many soil borings have been advanced at Site 5, and soil characteristics of these

borings have been reported in the boring logs (Appendix A-1). Given that these COPCs were detected in

a sample from NTC05-MW05, the boring log NTC05-SB05, which was converted to well NTC05-MW05,

was used to provide information on soil characteristics for the vapor intrusion modeling. The depth to

groundwater in this area is approximately 7 feet bgs (boring log NTC05-SB05). This boring log also

shows that the vadose zone (i.e., from the water table to the surface) consists of an asphalt surface and

approximately 1 foot of sand and gravel fill, then “sandy silty clay and silty clayey sand” (USCS categories

CL-SM) to the water table. Therefore, two soil intervals are defined in the J&E Model – 1) stratum A of

approximately 5 feet that is characterized as SCL (sand clay loam, which is the closest fit among the J&E

soil categories); and 2) stratum B of approximately 2.5 feet that is characterized as C (clay) and is in

contact with the water table. Default soil parameter values for SCL are: bulk density (1.63 g/cm
3
), total

soil porosity (0.384 cm
3
/cm

3
), and water-filled porosity 0.146 cm

3
/cm

3
). The soil temperature input was

10 degrees Celsius, which is the default value in the J&E Model spreadsheet.

Building Parameters:  The default ΔP, or pressure differential, of 40 g/cm-s
2

and default conservative air

exchange rate were applied (0.25 per hour). The final site-specific inputs were the length, width, and

height that define the indoor air space. A default smaller building was assumed for both the occupational

and residential scenarios. The dimensions of the default building are 10 m width, 10 m length (converted

to 1000 cm each). The building height is assumed to be 12 feet (366 cm). The default vapor flow rate

(Qsoil) of 5 L/m cell was applied since it is recommended in the User Guide for the default building size.

The J&E Model worksheets used to estimate indoor air concentrations are provided in Appendix F. The

estimated indoor air concentrations of carbon tetrachloride and chloroform are 4.74 and 0.12 ug/m
3
,

respectively (Intercalc sheets, cell I31). The calculated indoor air concentration is used to calculate

theoretical excess lifetime cancer risks and noncancer hazards for the occupational worker and

residential child and adult.

The following equation was used to assess intakes for inhalation of indoor air:
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hr42xAT

CxEDxEFxET
xposureE

building


where: Exposure = exposure to chemical from air

ET = exposure time

EF = exposure frequency (days/year)

ED = exposure duration (years)

Cbuilding = vapor concentration in the building (mg/m
3
) as

calculated by the model

AT = averaging time (days)

for noncarcinogens, AT = ED x 365 days/year

for carcinogens, AT = 70 years x 365 days/year

A discussion of the major assumptions and limitations of the J&E model is provided in the Uncertainty

Section. Additional assumptions are contained in Section 5 of the Model Users Guide (USEPA, 2004c).

The vapor intrusion model spreadsheets are presented in Appendix F.

Exposure of Workers to Volatiles in a Construction/Utility Trench

Construction workers may be exposed to COPCs that have volatilized from groundwater when excavation

exposes the shallow groundwater table. There are no well-established models available for estimating

migration of volatiles from groundwater into a construction/utility trench. This risk assessment used an

approach suggested by the Virginia Department of Environmental Quality [(VDEQ) accessed online at

http://www.deq.state.va.us/vrprisk/raguide.html, August 2007] that is based on a combination of a vadose

zone model to estimate volatilization of gases from contaminated groundwater into a trench and a box

model to estimate dispersion of the contaminants from the air inside the trench into the above-ground

atmosphere to estimate the EPC for air in a construction trench.

The airborne concentration of a contaminant in a trench was estimated using the following equation:

Ctrench = CGW x VF

where: Ctrench = air concentration of contaminant in the trench (μg/m
3
)

CGW = concentration of contaminant in groundwater (μg/L)  

VF = volatilization factor (L/m
3
)

http://www.deq.state.va.us/vrprisk/raguide.html
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The model used in this risk assessment assumes that a construction project could result in an excavation

to 15 feet bgs or less. If the depth to groundwater at a site is less than 15 feet, the VDEQ model

assumes that a worker would encounter groundwater when digging an excavation or a trench. The

worker would then have direct exposure to the groundwater. The worker would also be exposed to

contaminants in the air inside the trench that would result from volatilization from the groundwater pooling

at the bottom of the trench.

The following equation was used to calculate VF for a trench less than 15 feet deep:

VF = ( Ki x A x F x 10
-3

x 10
4

x 3,600 ) / ( ACH x V )

where: Ki = overall mass transfer coefficient of contaminant (cm/s)

A = area of the trench (m
2
)

F = fraction of floor through which contaminant can enter (unitless)

ACH = air changes per hour = 2 h
-1

V = volume of trench (m
3
)

10
-3

= conversion factor (L/cm
3
)

10
4

= conversion factor (cm
2
/m

2
)

3,600 = conversion factor (seconds/hr)

Studies of urban canyons suggest that if the ratio of trench width to trench depth, relative to wind

direction, is less than or equal to 1, a circulation cell or cells will be set up within the trench that limits the

degree of gas exchange with the atmosphere and the ACH is assumed to be of 2 per hour based on

measured ventilation rates of buildings. If the ratio of trench width to trench depth is greater than 1, air

exchange between the trench and above-ground atmosphere is not restricted, and ACH is assumed to be

360 per hour based upon the ratio of trench depth to the average wind speed. The risk assessment

assumed that the trench width to depth ratio is less than 1 and the ACH is assumed to be 2 h
-1

.

The overall mass transfer coefficient (Ki) was calculated as follows:

Ki = 1 / {(1/kiL) + [(RT) / (Hi kiG)]}

where: kiL = liquid-phase mass transfer coefficient of i cm/s

R = ideal gas constant (atm-m
3
/mole-°K) = 8.2 x 10

-5

T = average system absolute temperature (°K) (Default = 298°K)
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Hi = Henry's Law constant of i (atm-m
3
/mol)

KiG = gas-phase mass transfer coefficient of i (cm/s)

where: kiL = (MWO2/MWi)
0.5

x (T/298) x kL,O2

kiL = liquid-phase mass transfer coefficient of component i (cm/s)

MWO2 = molecular weight of O2 (g/mol)

MWi = molecular weight of component i (g/mol)

kL,O2 = liquid-phase mass transfer coefficient of oxygen at 25°C (cm/s)

The value of kL, O2 is 0.002 cm/s.

kiG = (MWH2O/MWi)
0.335

x (T/298)
1.005

x kG, H2O

where: kiG = gas-phase mass transfer coefficient of component i (cm/s)

MWH2O = molecular weight of water (g/mol)

kG,H2O = gas-phase mass transfer coefficient of water vapor at 25°C (cm/s)

The value of kG, H2O is 0.833 cm/s

Exposures for construction workers associated with the inhalation route were estimated in the following

manner (USEPA, December 1989):

hr(AT)x24

ED))(ET)(EF)((C
=xposureE trenchi

trenchi

where: Exposuretrenchi = exposure to chemical "i" from air via inhalation

Ctrenchi = concentration of chemical "i" in air (mg/m3)

ET = exposure time (hours/day)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

AT = averaging time (days)

for noncarcinogens, AT = ED x 365 days/yr

for carcinogens, AT = 70 yr x 365 days/yr
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Input assumptions for the volatilization from groundwater to outdoor air model are presented in

Appendix F. Site-specific values were used whenever possible. Model default values were used when

they are believed to be representative of site conditions. Chemical properties were obtained primarily

from the Soil Screening Guidance (USEPA, December 2002).

6.5 TOXICITY ASSESSMENT

Oral and inhalation RfDs and CSFs used in the HHRA for Site 5 were obtained from the following primary

literature sources (USEPA, 2003):

 Integrated Risk Information System (IRIS) (online at http://www.epa.gov/iris/subst/index.html).

 USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by the

USEPA’s Superfund program.

 Annual Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b) for chronic and

subchronic toxicity values.

 Other Toxicity Values – These sources include but are not limited to California Environmental

Protection Agency (Cal EPA) toxicity values

 The Risk Assessment Information System (RAIS) (online at http://rais.ornl.gov/tox/toxvals.shtml) for

subchronic toxicity values.

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database is

the preferred source for toxicity values. ORNL RSLs were used as sources of toxicity criteria and

guidance provided in RAGS-Part C (USEPA, 1991b) was used when evaluating subchronic risks for the

construction worker. RfDs and CSFs for the constituents selected as COPCs for Site 5 are presented in

Tables 6-11 through 6-14 (i.e., RAGS Part D tables; Table 5s and 6s).

6.5.1 Toxicity Criteria for Dermal Exposure

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values

are considered inappropriate for estimating the risks associated with dermal routes of exposure. Oral

http://rais.ornl.gov/tox/toxvals.shtml


Naval Station Great Lakes
Site 5 RI/RA

Revision: 0
Date: May 2013

Section: 6.0
Page 38 of 55

051301/P 6-38 CTO F275

dose-response parameters based on administered doses must be adjusted to absorbed doses before the

evaluation of estimated dermal exposure intakes is made.

The adjustment from administered to absorbed dose was made using chemical-specific absorption

efficiencies published in available guidance [i.e., USEPA, 2004b (the primary reference), IRIS, ATSDR

toxicological profiles, etc.] and the following equations:

where: ABSGI = absorption efficiency in the gastrointestinal tract

Absorption efficiencies used in the Site 5 HHRA reflect USEPA’s current dermal assessment guidance

(USEPA, 2004b).

6.5.2 Toxicity Criteria for Carcinogenic Effects of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The

most extensively studied PAH is BaP, which is classified by USEPA as a probable human carcinogen.

Although CSFs are available for BaP, insufficient data are available to calculate CSFs for other

carcinogenic PAHs. Toxic effects for these chemicals were evaluated using the concept of estimated

orders of potential potency, which relate the potency of the other potentially carcinogenic PAHs to the

potency of BaP, as presented in current USEPA guidance (USEPA, 1993d). The equivalent oral and

inhalation CSFs for these chemicals were derived by multiplying the CSFs for BaP by the orders of

potential potency. Inhalation unit risk values for non-BaP carcinogenic PAHs were obtained from the

California EPA.

USEPA (2005a) proposes the use of age-dependent adjustment factors (ADAFs) for carcinogens that act

via a mutagenic mode of action, and USEPA (2006) provides a list of 12 chemicals with a mutagenic

mode of action (of which, only BaP is a COPC of Site 5). Therefore, carcinogenic PAHs were evaluated

following Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

(USEPA, 2005a) as well as USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005b). This

includes incorporating an additional factor of 10 into the (dose x CSF) theoretical excess lifetime cancer

risk calculation for children 0 to 2 years of age, and an additional factor of 3 into the risk calculation for

individuals from 3 to 16 years of age.

RfD = (RfD )(ABS )dermal oral GI

CSF = (CSF ) / (ABS )dermal oral GI
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6.5.3 Toxicity Criteria for Chromium

Toxicity criteria are available for two different forms of chromium, the trivalent state and the hexavalent

state, of which the latter is considered to be more toxic. The screening of total chromium results assumed

that 100 percent of the reported total chromium is hexavalent. The identification of total chromium as a

COPC and carrying it through the risk assessment with the application of hexavalent chromium toxicity

criteria is likely conservative. The uncertainty associated with the chromium risk assessment is discussed

in the uncertainty section of the HHRA.

6.6 RISK CHARACTERIZATION

The baseline HHRA evaluated potential health risks associated with human exposure to chemicals present

at Site 5. Quantitative risk estimates are based on the conservative assumption that an individual is

exposed to multiple COPCs by multiple exposure pathways. In accordance with USEPA guidance,

chemical- and pathway-specific risks were summed to provide estimates of total risk for a given receptor.

Risk estimates were developed by integrating chemical intake levels with chemical-specific toxicity factors.

Risk example calculations are provided in Appendix F.

ILCR estimates were generated for each COPC using estimated exposure intakes and published CSFs,

as follows:

ILCR = Estimated Exposure Intake x CSF

An ILCR of 1x10
-6

indicates that the exposed receptor has a one-in-one-million chance of developing

cancer from exposure to site COPCs under the defined exposure scenario. Alternatively, such a risk may

be interpreted as representing one additional case of cancer in an exposed population of one million

people.

Non-carcinogenic risks are assessed using the concept of HQs and hazards indexes (HIs). The HQ for a

COPC is the ratio of the estimated intake to the RfD, as follows:

HQ = (Estimated Exposure Intake)/(RfD)
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An HI for a given exposure route is generated by summing the individual HQs for all COPCs. The HI is

not a mathematical prediction of the severity of toxic effects and is not a true risk. It is simply a numerical

indicator of the possibility of the occurrence of non-carcinogenic (threshold) effects.

6.6.1 Comparison of Quantitative Risk Estimates to Benchmarks

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a

site, quantitative risk estimates were compared to typical benchmarks. USEPA has defined the range of

1x10
-4

to 1x10
-6

as the ILCR target range for hazardous waste facilities addressed under CERCLA. The

Illinois EPA goal for carcinogenic risks, as specified in TACO Tier 1 and 2, is 1x10
-6

. However, under a

TACO Tier 3 Evaluation (35 IAC 742.900(d)), a formal risk assessment can be used to support the target

risk range of 1x10
-4

to 1x10
-6

.

An HI exceeding unity (1.0) indicates that there may be potential non-carcinogenic health risks associated

with exposure. If an HI exceeds unity, target organ effects associated with exposure to COPCs are

segregated (and the HI is calculated on a target organ/target effect basis). Only those chemicals that

affect the same target organ(s) or exhibit similar critical effect(s) are regarded as truly additive.

Consequently, it may be possible for a cumulative HI to exceed 1.0, but no adverse health effects are

anticipated if the COPCs do not affect the same target organ or exhibit the same critical effect. Individual

target organ HIs for the receptors are presented in Appendix F.

6.6.2 Risk Assessment Results

The baseline HHRA conducted for Site 5 evaluated the risks potentially incurred by site

maintenance/occupational workers, construction workers, adolescent trespassers, and hypothetical future

residents. Occupational/maintenance workers and adolescent trespassers were evaluated for exposure

to COPCs in soil. Construction workers and residents were evaluated for exposure to soil and

groundwater. Both RME and CTE scenarios were evaluated. Tables 6-15 and 6-16 contain a summary

of the exposure pathway-specific estimated risks for Site 5 for the RME and CTE, respectively (RAGS

Part D tables; Table 9s). Calculations of the detailed chemical-specific risks for Site 5 are included in

Appendix F. The following sections discuss the results of the risk characterization.

6.6.2.1 Carcinogenic Risks - RME

Quantitative estimates of carcinogenic effects are presented in the form of ILCRs. The target risk range

for carcinogenic effects, as defined by the USEPA and Illinois TACO Tier 3, is between 1x10
-4

and 1x10
-6

.

The Illinois EPA goal for carcinogenic risks, as specified in TACO Tier 1 and 2, is 1x10
-6

. Estimated
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ILCRs for Site 5 are discussed in the following subsections. The carcinogenic risks calculated for the

RME case are in Table 6-15 (RAGS Part D tables; Table 9s).

Carcinogenic Risks for Exposure to Surface/Subsurface Soil - RME

The risk results for surface and subsurface soil contact are averaged for those receptors with the potential

to contact both media. The reason for this is that the exposure assessment applied 100 percent daily soil

contact assumptions to each surface and subsurface soil. Therefore, to sum rather than average the

risks for surface and subsurface soil would be too conservative and unrealistic.

The ILCR for construction workers contacting COPCs in surface and subsurface soil (average for

combined surface and subsurface soil ILCR of 1 x10
-6

) is at the lower bound of the USEPA target risk

range for carcinogenic effects of 1x10
-4

and 1x10
-6

and the Illinois EPA goal of 1x10
-6

, indicating that

adverse carcinogenic health effects are not anticipated for these receptors under the defined RME

conditions for this medium. The average for combined surface and subsurface soil ILCR for

occupational/maintenance workers (3 x10
-5

) is within the USEPA target risk range for carcinogenic effects

of 1x10
-4

and 1x10
-6

but greater than the Illinois EPA goal of 1x10
-6

. The elevated risk in the

occupational/maintenance worker receptor is due to carcinogenic PAHs and arsenic in soil.

The adolescent trespasser is assumed to contact only surface soil. The total ILRC for this receptor is

6x10
-6

, primarily due to potential exposure to carcinogenic PAHs in surface soil. This ILRC is within the

USEPA target risk range for carcinogenic effects of 1x10
-4

and 1x10
-6

but greater than the Illinois EPA

goal of 1x10
-6

.

The total ILCR for hypothetical future residents (adult + child) exposure to surface and subsurface soil is

2x10
-3

, which is above the upper end of the USEPA target risk range for carcinogenic effects and the

Illinois EPA goal of 1x10
-6

. The residential risk is primarily due to exposure to carcinogenic PAHs by

ingestion and dermal contact with soil.

Carcinogenic Risks for Exposure to Groundwater - RME

The ILCR for construction workers (6x10
-8

) is lower than the target risk goal of 1x10
-6

.

Domestic use of groundwater at Site 5 is not expected to occur under current and/or future land uses

because the facility and surrounding area are supplied by public water, the facility has a groundwater use

restriction in place, and there are no drinking water wells located immediately downgradient of the site.
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However, the residential groundwater scenario was evaluated based on the assumption that groundwater

at the site will be used as a source of domestic drinking water in the future for risk management

purposes. The total ILCR (3x10
-4

) for hypothetical future residents (adult + child) for groundwater use is

greater than the USEPA target risk range and Illinois EPA goal for carcinogenic effects. The residential

risk is primarily due to exposure to carcinogenic PAHs, carbon tetrachloride, and arsenic by ingestion of

groundwater.

6.6.2.2 Non-Carcinogenic Effects - RME

Quantitative estimates of non-carcinogenic (toxic) effects are presented in the form of HQs and HIs. As

discussed above, the risk benchmark for HQs and HIs (calculated on a target organ-specific basis) is 1

(USEPA, 1989). Estimated HQs and HIs for Site 5 are discussed below and summarized in Table 6-15.

Non-Carcinogenic Risks for Exposure to Surface and Subsurface Soil - RME

The non-carcinogenic risk results for surface and subsurface soil contact are averaged for those

receptors with the potential to contact both media. As noted above, the exposure assessment applied

100 percent daily soil contact assumptions to each surface and subsurface soil. To sum rather than

average the risks for surface and subsurface soil would be too conservative and unrealistic.

The cumulative HIs for soil contact of occupational/maintenance workers (HI = 0.5, averaged for surface

and subsurface soil) and adolescent trespassers (HI = 0.07, surface soil only) are less than unity (1.0).

This indicates that adverse non-carcinogenic health effects are not anticipated for these receptors under

the defined RME conditions for contacting COPCs in soil. The cumulative HI for the future adult residents

is 1.1 (averaged for surface and subsurface soil). The cumulative HI for the future child resident (HI = 4,

averaged for surface and subsurface soil) exceeds unity; however, the individual target organ HIs for the

child resident are less than or approximately equal to unity for exposure to surface and subsurface soil.

The cumulative HIs for construction workers from contact with COPCs in soil (surface soil HI, subsurface

soil HI, and average soil HI are 5, 9, and 7, respectively) exceed unity. The major contributor to the

construction worker HI with soil is due to exposure to manganese by inhalation of particulates.

Non-Carcinogenic Risks for Exposure to Groundwater - RME

The cumulative groundwater HI for construction workers is 3. The assumed exposure pathways with

groundwater are dermal contact with this medium in a construction excavation and inhalation of volatiles

in a trench, and the primary contributor to the HI is dermal contact with manganese in groundwater.
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However, note that the risk assessment assumptions are unrealistically conservative for the dermal

pathway with groundwater for the construction worker. Dermal contact with groundwater is assumed to

occur throughout the entire construction project on a body surface area equivalent to that for dermal

contact with soil (i.e., 3,300 cm
2
). Dermal contact with soil is assumed on a body surface area of head,

hands, and forearms (USEPA, 2004b). This is a similar surface area of adult feet and lower legs per

USEPA, 2004b, Exhibit C-1. Realistically, likely contact with shallow groundwater in a construction

scenario would be of short duration until footers and/or slab were installed (perhaps the first two weeks of

the construction project), and limited since it is likely that waterproof boots would be worn in an inundated

excavation. Therefore, actual noncancer risks are likely much lower for a construction worker’s potential

contact with groundwater.

The cumulative HIs for adult and child residents with groundwater (37 and 127, respectively) significantly

exceed unity. However, it is important to remember that exposure to groundwater at Site 5 is not

expected to occur under current and/or future land uses.

6.6.2.3 Carcinogenic Risks - CTE

As discussed previously, an evaluation of the potential risks associated with the CTE scenario is included

to provide a measure of the central or average case exposure. Estimated ILCRs for Site 5 are discussed

in the following subsections. The carcinogenic risks calculated for the CTE case are in Table 6-16.

Carcinogenic Risks for Exposure to Surface/Subsurface Soil - CTE

Note that surface and subsurface soil risks are averaged because the risk assessment assumed

100 percent soil exposure to each medium. (See Section 6.6.2 for further explanation.) The averaged

surface and subsurface soil ILCRs for construction workers (9x10
-8

), occupational/maintenance workers

(1x10
-6

), and these are lower than or equivalent to the target risk goal of 1x10
-6

.

The CTE ILCR for the adolescent trespasser (exposure to COPCs in surface soil only) is 6x10
-7

, which is

lower than the target risk goal of 1x10
-6

.

The ILCR averaged for surface and subsurface soil for hypothetical future residents (adult + child) is

3x10
-5

. This is within the USEPA target risk range for carcinogenic effects but greater than the Illinois

EPA Tier 1 and 2 goal of 1x10
-6

.
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Carcinogenic Risks for Exposure to Groundwater - CTE

The groundwater ILCR for construction workers (4x10
-8

) is lower than the target risk goal of 1x10
-6

.

The total residential groundwater ILCR (4x10
-5

) is within the USEPA target risk range for carcinogenic

effects of 1x10
-4

and 1x10
-6

but greater than the Illinois EPA goal of 1x10
-6

.

6.6.2.4 Non-Carcinogenic Effects - CTE

Estimated HQs and HIs for the CTE scenario for Site 5 are discussed below and summarized in

Table 6-16.

Non-Carcinogenic Risks for Exposure to Surface and Subsurface Soil - CTE

The soil cumulative HIs for occupational/maintenance workers (HI = 0.2), adolescent trespasser (HI =

0.02), future child residents (HI = 0.5) and future adult residents (HI = 0.2) are all lower than unity (1.0).

This indicates that adverse non-carcinogenic health effects are not anticipated for these receptors under

the defined CTE conditions with soil.

The surface soil, subsurface soil, and average surface/subsurface soil cumulative HI for construction

workers are 1.2, 1.9, and 1.5, respectively. These slightly exceed unity. The major contributor to the

construction worker HI is manganese by inhalation of particulates.

Non-Carcinogenic Risks for Exposure to Groundwater - CTE

The cumulative HIs with groundwater for construction workers is 1.7, primarily from assumed incidental

dermal contact with manganese in groundwater. However, as noted in Section 6.6.2.2, this result serves

to illustrate the overly conservative nature of the assumptions of a construction worker’s potential contact

with groundwater.

The cumulative HIs for adult and child residents hypothetical use of groundwater for domestic purposes

(17 and 38, respectively) exceeded unity. However, it is important to remember that exposure to

groundwater at Site 5 is not expected to occur under current and/or future land uses.
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6.6.3 Summary of Potentially Unacceptable Risks

Table 6-17 provides a summary of scenarios with theoretical excess lifetime cancer risks greater than 10
-6

and/or HIs greater than 1. COCs are identified that contribute to these results.

6.7 UNCERTAINTY ANALYSIS

The baseline HHRA for Site 5 was performed in accordance with current USEPA and Illinois EPA

guidances. However, there are varying degrees of uncertainty associated with the baseline HHRA. This

section presents a brief summary of uncertainties inherent in the HHRA and includes a discussion of how

they may affect the quantitative risk estimates and conclusions of the risk analysis.

6.7.1 General Uncertainty in Risk Assessment

Uncertainty in the selection of COPCs is related to the current status of the predictive databases,

grouping of samples, and procedures used to include or exclude constituents as COPCs. Uncertainty

associated with the exposure assessment includes the values used as input variables for a given intake

route or scenario, assumptions made to determine EPCs, and predictions regarding future land use and

population characteristics. Uncertainty in the toxicity assessment includes the quality of the existing

toxicity data needed to support dose-response relationships and weight of evidence used to determine

the carcinogenicity of COPCs. Uncertainty in risk characterization includes that associated with exposure

to multiple chemicals and the cumulative uncertainty from combining conservative assumptions made in

earlier steps of the HHRA process.

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the

assumptions made throughout the HHRA, including selection of COPCs and selection of values for

dose-response relationships. To account for uncertainties in the development of a HHRA, conservative

estimates must be made to make sure that the particular assumptions made are protective of sensitive

subpopulations and maximum exposed individuals. Therefore, throughout the entire HHRA, assumptions

that consider safety factors are made so that the final calculated risks are overestimated, and

consequentially, very conservative.

The major sources of uncertainty associated with this HHRA are discussed below.
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6.7.2 Uncertainty in Selection of Chemicals of Potential Concern

A minor amount of uncertainty is associated with the selection of COPCs that may affect the numerical

risk estimates presented in the HHRA. The most significant issues related to uncertainty in COPC

selection are the existing database (i.e., the use of validated or unvalidated sample results), inclusion of

chemicals potentially attributable to background, screening levels used, exclusion of historical data from

the HHRA, and absence of screening levels for a few chemicals detected in the site media. A brief

discussion of each of these issues is provided in the remainder of this section.

6.7.2.1 Existing Databases

The data used in the HHRA were based on analytical data collected at Site 5 during the most recent RI

field activities. No historical data were used for HHRA purposes. The analytical data were validated

according to the methodologies specified in the Site 5 RI Work Plan. The qualification of data during the

formal data validation process is not expected to compromise the results of the HHRA. Analytical data

qualified as estimated were utilized, even though the reported concentrations or sample-specific

quantitation limits may be somewhat imprecise. The use of estimated data adds to the uncertainty

associated with the HHRA. However, the associated uncertainty is expected to be negligible compared to

the other uncertainties inherent in the risk evaluation process (i.e., uncertainties with land uses, exposure

scenarios, toxicological criteria, etc.). When determining exposure concentrations via statistical

procedures, chemicals not detected were conservatively assumed to be present at concentrations equal

to the sample-specific quantification limits. Analytical results for chemicals qualified “R," rejected, were

not used in the risk assessment.

6.7.2.2 Exclusion of Historical Data from the Risk Assessment

Data collected from the most recent sampling events were used to evaluate potential risks for Site 5.

Data from historical soil and groundwater investigations were not used in this assessment. Exclusion of

historical data from the HHRA may result in uncertainty in COPC selection and in the exposure

concentrations used to quantify risks. However, because the most recent data were used to assess risks,

the uncertainty associated with the omission of historical data should be minimal, and conclusions of the

HHRA were probably not affected by the exclusion of the historical data from the HHRA.

6.7.2.3 Chemicals Potentially Attributable to Background

No chemicals in soil and groundwater were eliminated as COPCs on the basis of comparisons to

background concentrations. As noted in Section 6.3.4, some of the COPCs may be present at
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concentrations consistent with Illinois EPA TACO background since their average concentrations were

lower than the Illinois EPA TACO background levels. Of the soil COCs (i.e., COPCs whose risks exceed

10
-6

or HIs exceed 1; BaP Eq., arsenic, iron, and manganese), arsenic appears to be present at

background concentrations. The maximum detected, 95% UCL and mean concentrations of arsenic in

surface soil (12, 6.6, and 5.6 mg/kg, respectively) and subsurface soil (16, 7.9, and 7.18 mg/kg,

respectively) are predominantly lower than the Illinois EPA TACO background value of 13 mg/kg (except

for the subsurface maximum concentration, which is slightly higher). Based on this information, it is

probable that arsenic concentrations in soil could be attributed to background conditions and inclusion of

this chemical as a COPC may result in an overestimation of site-associated risks.

Similarly, the maximum surface soil sample results for most of the individual c-PAHs are higher than

Illinois EPA TACO background values in metropolitan area soil, however the average concentration of the

surface soil sample results for most of the individual c-PAHs (except for benzo(b)fluoranthene and

dibenzo(a,h)anthracene) were lower than the Illinois EPA TACO background values. Based on this

information, is possible that some c-PAH concentrations in soil could be attributed to background conditions

and inclusion of the c-PAHs (except for benzo(b)fluoranthene and dibenzo(a,h)anthracene) as COPCs

may result in an overestimation of site-associated risks.

6.7.2.4 COPC Screening Levels

The use of risk-based screening levels for soil and groundwater based on conservative residential land

use scenarios corresponding to ILCRs of 1x10
-6

and HIs of 0.1 should make certain that the significant

contributors to risk from a site are evaluated. The elimination of chemicals present at concentrations that

correspond to ILCRs less than 1x10
-6

and HIs less than 0.1 should not affect the final conclusions of the

HHRA because these chemicals are not expected to cause a potential health concern at the

concentrations detected.

6.7.2.5 Absence of COPC Screening Levels

Because of the lack of toxicity criteria, risk-based screening levels are currently not available for several

constituents detected at Site 5 (e.g., benzo(g,h,i)perylene, etc.). Therefore, screening levels available for

surrogate chemicals were used as screening levels for these constituents. The use of these surrogates

may increase the uncertainty in the HHRA. The direction of bias cannot be determined.
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6.7.3 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment can arise because of the methods used to calculate EPCs,

determination of land use conditions, selection of receptors and scenarios, and selection of exposure

parameters. Each of these is discussed below.

6.7.3.1 Exposure Point Concentrations

Uncertainty is associated with the use of the 95% UCL on the mean concentration as the EPC, as was

done in the evaluation of the soil data. As a result of using the 95% UCL, the estimations of potential risk

are most likely to be overestimated because this is a representation of the upper limit to which potential

receptors would be exposed over the entire exposure period. The maximum COPC concentrations in soil

are the RME EPCs for the construction worker and residential receptors and for the groundwater data

evaluation. The use of the maximum concentration as the EPC tends to overestimate potential risks

because receptors are assumed to be exposed continuously to the maximum concentration for the entire

exposure period, which is unlikely. Uncertainty is also introduced when non-detected results are

incorporated as the value of the quantification limit when calculating the EPCs. This most likely also

overestimates the risks to potential receptors.

6.7.3.2 Land Use

Uncertainty and conservatism may be introduced into the HHRA when estimated risks are not based on

current land use patterns. The risks calculated in this HHRA are based on current and potential projected

future land use at Site 5. However, much of the uncertainty in this HHRA is related to groundwater

usage, especially in the future residential scenarios. This HHRA assumes that groundwater is used as a

source of future domestic drinking water. However, groundwater is not currently used for this purpose,

and it is unlikely that groundwater at the site would ever be used as a source of potable water in the

future. Because of this, the inclusion of this pathway most likely overestimates the risks to potential

residential receptors.

6.7.3.3 Exposure Parameters

Each exposure factor selected for use in the HHRA contains some associated uncertainty. Generally,

exposure factors are based on surveys of physiological and lifestyle profiles across the United States.

The attributes and activities studied in these surveys generally have a broad distribution. To avoid

underestimation of exposure, USEPA guidelines (e.g., USEPA, 1991b) for the RME receptor were used, if

applicable, which generally specify the use of the 95
th

percentile for most parameters. Therefore, the
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selected exposure factors for the RME receptor represent the upper bound of the observed or expected

practices that are characteristic of the majority of the population. Because USEPA does not provide

values for exposure factors for some receptors/pathways, professional judgment was used to determine

some values. When using professional judgment, an effort was made to be reasonably conservative.

However, the use of professional judgment adds uncertainty to the HHRA.

Generally, uncertainty can be assessed for many assumptions made in determining factors for calculating

exposures and intakes. Many of these parameters were determined from the statistical analyses of

human population characteristics. Often, the database used to summarize a particular exposure

parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables in the

RME scenario have low uncertainty. For many parameters for which limited information exists

(e.g., dermal absorption), greater uncertainty exists. For example, current USEPA guidance (USEPA,

2004b) does not provide dermal absorption factors for exposure to most metals (an exception is COPC

arsenic) and VOCs in soil. Therefore, risks for dermal contact with soil were not evaluated for metals

other than arsenic or for VOCs. Consequently, risks from exposure to soil may be underestimated by

omitting metals and VOCs from the dermal HHRA.

6.7.4 Migration of Soil to Groundwater Pathway

Maximum concentrations in subsurface soil were compared to the USEPA SSLs assuming a dilution and

attenuation factor (DAF) of 1 for the protection of groundwater.

Migration from Subsurface Soil to Groundwater

Maximum surface and subsurface soil concentrations were compared to the USEPA Generic soil-to-

groundwater SSLs and Illinois EPA TACO and NON-TACO Migration to Groundwater Class I screening

criteria. The surface soil and subsurface soil comparisons are presented in Tables 6-18 and 6-19,

respectively.

As shown in Table 6-18, there are seven VOCs (benzene, carbon disulfide, carbon tetrachloride,

chloroform, ethylbenzene, tetrachloroethene, and xylenes), some PAHs (benzo(a)anthracene, BaP,

benzo(b)fluoroanthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene,

indeno(1,2,3-cd)pyrene, 2-methylnaphthalene, and naphthalene), polychlorinated biphenyls (PCBs;

Aroclors 1242, 1254, and 1260), and metals (antimony, arsenic, barium, cadmium, cobalt, copper, iron,

lead, manganese, mercury, selenium, and thallium) that were detected in surface soil at concentrations

exceeding one or more of the soil to groundwater screening criteria.
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Table 6-19 shows that there are eight VOCs (benzene, carbon disulfide, carbon tetrachloride, chloroform,

ethylbenzene, methylene chloride, tetrachloroethene, and xylenes), two SVOCs (carbazole and

dibenzofuran), some PAHs (benzo(a)anthracene, BaP, benzo(b)fluoroanthene, benzo(k)fluoranthene,

chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene), PCBs (Aroclors 1254 and

1260), and metals (antimony, arsenic, barium, cadmium, cobalt, iron, lead, manganese, mercury,

selenium, and thallium) that were detected in subsurface soil samples at concentrations exceeding one or

more of the screening criteria.

These exceedances of SSLs may indicate the potential for chemicals to leach to groundwater and impact

water quality. Based on the above discussion and knowledge of site history, the potential exists for

chemicals detected in Site 5 soil to adversely impact environmental media downgradient of Site 5.

However, exposure to groundwater at Site 5 is not expected to occur under current and/or future land

uses because the facility and the area surrounding the facility are supplied by public water, the facility has

a groundwater use restriction in place, and there are no drinking water wells located immediately

downgradient of the site. The associated risks are underestimated due to the exclusion of the soil to

groundwater pathway. However, exposure to groundwater does not occur under the current land us and

is unlikely to in the future, although there is nothing in place to prevent the Navy from rescinding the base-

wide restriction on groundwater use.

6.7.5 Uncertainty in the Toxicological Evaluation

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of

available criteria) are presented in this section.

6.7.5.1 Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose-

response evaluations for the COPCs. The hazard assessment deals with characterizing the nature and

strength of the evidence of causation or the likelihood that a chemical that is associated with adverse

effects in animals will induce adverse effects in humans. Hazard assessment of carcinogenicity is

evaluated as a weight-of-evidence determination using USEPA methods. Positive animal cancer test

data suggest that human tissue(s) may manifest a carcinogenic response; however, the animal data

cannot necessarily be used to predict the target tissue in humans. However, in the hazard assessment of

non-cancer effects, positive animal data often suggest the nature of the effects (i.e., the target tissues and

type of effects) anticipated in humans.
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Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route;

when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals;

and when the COPC is structurally similar to other chemicals for which the toxicity is more completely

characterized.

Uncertainty in the dose-response evaluation includes determination of CSFs and unit risks for the

carcinogenic assessment and derivations of RfDs or RfCs for the non-carcinogenic assessment.

Uncertainty is introduced from interspecies (animal-to-human) extrapolation which, in the absence of

quantitative pharmacokinetic or mechanistic data, is usually based on consideration of interspecies

differences in basal metabolic rate. Uncertainty also results from intraspecies variation. Most toxicity

experiments are performed with animals that are very similar in age and genotype, so intragroup

biological variation is minimal, but the human population of concern may reflect a great deal of

heterogeneity including unusual sensitivity or tolerance to the COPC. Even toxicity data from human

occupational exposures reflect a bias because only those individuals sufficiently healthy to attend work

regularly (the "healthy worker effect") and those not unusually sensitive to the chemical are likely to be

occupationally exposed. Finally, uncertainty arises from the quality of the key study from which the

quantitative estimate is derived and the database. For cancer effects, the uncertainty associated with

dose-response factors tends to be health-protective by assuming the 95 percent upper bound for the

CSF. Another source of uncertainty in carcinogenic assessment is the method by which data from high

doses in animal studies are extrapolated to the dose range expected for environmentally exposed

humans. The linearized multistage model, which is used in the preponderance of quantitative estimations

of human risk from animal data, is based on a non-threshold assumption of carcinogenesis. However,

evidence suggests that epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold

below which they are non-carcinogenic. Therefore, the use of the linearized multistage model is

conservative for chemicals that exhibit a threshold for carcinogenicity.

For non-cancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to

mitigate poor quality of the key study or gaps in the database. Additional uncertainty for non-cancer

effects arises from the use of an effect level in the estimation of an RfD or RfC because this estimation is

predicated on the assumption of a threshold below which adverse effects are not expected (i.e., a “no

observed adverse effects level” – NOAEL). In many critical studies, the NOAEL was not discernable at

the lowest dose, and it is necessary to apply an uncertainty factor to the lowest observed adverse effects

level (LOAEL) to estimate the NOAEL. Conversely, if a dose response toxicity study yields no LOAEL
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(that is, there are no effects at any dose level), there is no bounding of the upper extent of the NOAEL

and use of this NOAEL to derive a RfD or RfC may be very conservative. Additional uncertainty arises in

estimation of a chronic RfD or RfC when only subchronic data are available. Unless empirical data

indicate that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is

applied to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs tends to be

health-protective by the use of uncertainty and modifying factors that normally range between 3 and 10.

The resulting combination of uncertainty and modifying factors may reach 1,000 or more, as is

demonstrated in Tables 6-11 and 6-12.

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the

case when chemical-specific gastrointestinal absorption rates are not available in the literature or when

only qualitative statements regarding absorption are available.

6.7.5.2 Uncertainty Associated with Evaluation of the Dermal Exposure Pathway

According to RAGS Part E (USEPA, 2004b), risks from dermal absorption from soil are to be quantitatively

evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, DDT, Tetrachlorodibenzo-p-

dioxin (TCDD) (and other dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs because of the limited

guidance available to estimate dermal absorption factors for other constituents. Therefore, the dermal route

of exposure was evaluated quantitatively for soil COPCs from this group only (i.e., arsenic, PAHs, and

PCBs). Risks for dermal exposure to metals (other than arsenic) and VOCs identified as COPCs for soil

were not quantified in the HHRA; consequently, potential risks may be underestimated by excluding these

constituents from the dermal HHRA calculations.

Aqueous risks were calculated using a USEPA model presented in RAGS Part E (USEPA, 2004b), which,

according to the guidance, tends to overestimate intakes and risks for dermal contact for some chemicals

(e.g., PAHs, PCBs). Because of the large uncertainties associated with dermal contact with water, risks

from dermal absorption of PAHs from groundwater were not evaluated in this HHRA. This may

underestimate the risk estimates for groundwater. For inorganic COPCs in groundwater that is used

domestically, a dermal absorbance dose from groundwater is very low compared with ingestion dose.

RAGS Part E indicates that when the dermal dose of an inorganic constituent is less than 10 percent of

the ingested dose, it is not necessary to quantitatively evaluate that constituent for the dermal pathway

with groundwater. Therefore, the inorganic groundwater COPCs (antimony, arsenic, barium, cobalt, iron,

manganese, and nickel) were not included in the quantitative dermal exposure pathway for the residential

adult and child receptors because both ingestion and dermal pathways with groundwater were included

for these receptors. This may somewhat underestimate exposure doses and risks for groundwater for
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these receptors. Appendices A and B of RAGS Part E discuss the uncertainties in the permeability

coefficients for these chemicals and limitations of the dermal absorption model when evaluating

chemicals.

6.7.5.3 Uncertainty Associated with Evaluation of Arsenic

In addition, human health RAs do not take into account the unique aspects of evaluating exposures to

arsenic in soil. For example, risks from ingestion of arsenic in soil are often based on toxicity factors

derived from studies of arsenic (soluble arsenate or arsenite) in drinking water. However, the toxicity of

arsenic in drinking water cannot be directly extrapolated to toxicity of arsenic in soil because of

differences in chemical form, bioavailability, and excretion kinetics. Because of the differences between

soil arsenic and water arsenic, actual risks from arsenic in soil are likely lower than what would be

calculated using default toxicity values for arsenic in drinking water (Valberg, 1997).

6.7.6 Uncertainty in the Risk Characterization

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects

from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing

cancer risks for several substances across different exposure pathways. This assumes that each

substance has a similar effect and/or mode of action. Often compounds affect different organs, have

different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate

assumption. However, the assumption of additivity is made to provide a conservative estimate of risk.

This may overestimate the risk.

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no

information is available to determine the potential for antagonism or synergism for the COPCs.

Therefore, the uncertainty regarding antagonistic or synergistic effects is ambiguous because potential

human health risks may either be underestimated or overestimated.

6.8 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT

This section and Tables 6-15 and 6-16 present a summary of the HHRA findings for Site 5. Four potential

receptor groups were evaluated: construction workers, occupational/maintenance workers, adolescent

trespassers, and residents (adult and child).
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6.8.1 Non-Carcinogenic Risks

Pathway-specific RME and CTE HIs were less than or equal to 1.0 for occupational/maintenance workers

in the study area. For this reason, adverse non-carcinogenic health effects are not anticipated for this

receptor at Site 5.

RME and CTE HIs are greater than 1.0 for the future construction workers in the study area. For future

construction workers, the organ-specific HIs for the central nervous system (CNS) from inhalation of

manganese on particulates/dusts from surface soil, accounted for most of the non-carcinogenic risk for

the RME and CTE scenarios. RAGS Part D Table 9s are included in Appendix F and summarize organic-

specific HIs for both RME and CTE.

In addition, if the domestic use of groundwater pathways are not included, RME and CTE HIs for future

adult residents were less than or equal to 1.0. For this reason, with the groundwater ordinance in place,

adverse non-carcinogenic health effects are also not anticipated for the future resident adult receptors.

RME HIs are greater than 1.0 for future child residents in the study area for soil, while the CTE HIs for the

future child resident with soil are lower than or equal to 1.0. The RME and CTE HIs for future adult

residents with soil are lower than or equal to 1.0. Groundwater cumulative RME and CTE HIs are greater

than 1.0 for both hypothetical adult and child residents, and the HQs for many individual groundwater

COPCs are also greater than 1.0. RAGS Part D Table 9s are included in Appendix F and summarize

organic-specific His for both RME and CTE. The exceedances of 1.0 by organ-specific HIs and individual

contaminants indicate that adverse non-carcinogenic health effects are possible if domestic use of

groundwater were to occur under a hypothetical residential scenario. However, as has been discussed

already, domestic use of groundwater at Site 5 is not expected to occur under current and/or future land

uses because the facility and surrounding area are supplied by public water. Furthermore, the facility has

a groundwater use restriction in place, and there are no drinking water wells located immediately

downgradient of the site. Therefore, CTE noncancer risks for hypothetical residential receptors are likely

to be lower than unity.

6.8.2 Carcinogenic Risks

RME and CTE cancer risk estimates for construction workers, occupational/maintenance workers, and

adolescent trespassers for Site 5 do not exceed the target USEPA and Illinois EPA Tier 3 cancer risk

range (1x10
-4

to 1x10
-6

). However, RME cancer risk estimates for occupational/maintenance workers and

adolescent trespassers exceed the Illinois EPA Tier 1 and Tier 2 risk goal (1x10
-6

).
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The total site (soil + groundwater) RME cancer risk estimate for total future residents (adult + child)

exceed the target USEPA cancer risk range (1x10
-4

to 1x10
-6

) and the Illinois EPA risk goal (1x10
-6

). The

CTE risk estimate is within the target USEPA cancer risk range, but exceeds the Illinois EPA risk goal.

The major contributors to cancer risk at Site 5 under this scenario are carcinogenic PAHs and arsenic in

soil and groundwater. Carbon tetrachloride in groundwater contributes to risk only if groundwater (with

the result from NTC05-MW05) were used for 30 years of residential drinking water.

6.8.3 Human Health Risk Assessment Contaminants of Concern

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

greater than 1.0 or with cancer risks greater than 1x10
-6

in a scenario with total cancer risks greater than

1x10
-4

were identified as COCs: arsenic, carcinogenic PAHs, and manganese for residential exposure to

surface soil; and inhalation of manganese and arsenic in subsurface soil by construction workers.

If the domestic-use of groundwater is taken into consideration, based on the non-cancer and cancer

evaluations, the following contaminants with cancer risks greater than 1x10
-6

in a scenario with total

cancer risks greater than 1x10
-4

were identified as COCs: arsenic, carcinogenic PAHs and carbon

tetrachloride in groundwater hypothetically used as drinking water. Additionally, manganese, iron, cobalt,

barium, and carbon tetrachloride in groundwater samples each contribute HQs > 1 for the child resident.

However, it is important to remember that direct exposure to groundwater at Site 5 is not expected to

occur under current and/or future land uses because the facility and the area surrounding the facility are

supplied by public water, the facility has a groundwater use restriction in place, and there are no drinking

water wells located downgradient of the site.

No chemicals in soil and groundwater were eliminated as COPCs on the basis of comparisons to

background concentrations. However, it is possible that arsenic concentrations in soil could be attributed to

background conditions, and inclusion of arsenic as a soil COPC may contribute to an overestimation of site-

associated risks. It is also possible that concentrations of c-PAH (except for benzo(b)fluoranthene and

dibenzo(a,h)anthracene) in surface soil could be attributed to background conditions, and inclusion of

c-PAHs (except for benzo(b)fluoranthene and dibenzo(a,h)anthracene) as surface soil COPCs may

contribute to an overestimation of site-associated risks.
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Parameter CAS No.

Average 

Positive 

Result

Overall 

Average

Volatile Organics (ug/kg)

2-BUTANONE 78-93-3 5.4 J 5.4 J 5.40 35.90 NC NC NC NC NC NC NC NC

ACETONE 67-64-1 3.9 J 38 J 15.53 150.47 100000000 7000000 N 100000000 NC 100000000 NC NC NC

BENZENE 71-43-2 0.12 J 20 J 4.90 14.70 800 C 12000 C 1600 C 100000 C 2200 C 2300000 C NC NC

CARBON DISULFIDE 75-15-0 0.61 J 390 J 127.46 79.53 720000 780000 N 720000 20000000 N 900 N 2000000 N NC NC

CARBON TETRACHLORIDE 56-23-5 0.72 J 29 10.84 17.41 300 C 5000 C 640 C 44000 C 900 C 41000 N NC NC

CHLOROFORM 67-66-3 1.5 2.3 1.90 16.16 300 C 100000 C 540 C 940000 C 760 C 200000 N NC NC

CYCLOHEXANE 110-82-7 0.28 J 110 J 25.12 26.54 NC NC NC NC NC NC 280000 NC

DICHLORODIFLUOROMETHANE 75-71-8 0.51 J 0.51 J 0.51 32.12 NC NC NC NC NC NC NC NC

ETHYLBENZENE 100-41-4 0.26 J 220 54.53 23.59 400000 780000 N 400000 20000000 N 5800 N 2000000 N NC NC

METHYL ACETATE 79-20-9 3.1 J 310 139.62 52.58 NC NC NC NC NC NC 27000000 7800000 N

METHYL CYCLOHEXANE 108-87-2 0.45 J 750 89.75 65.42 NC NC NC NC NC NC 120000 NC

N-PROPYLBENZENE 103-65-1 10 J 140 38.80 17.96 NC NC NC NC NC NC NC NC

STYRENE 100-42-5 8.1 J 8.1 J 8.10 15.19 150000 N 1600000 N 1500000 41000000 N 43000 N 4100000 N NC NC

TETRACHLOROETHENE 127-18-4 2.6 2.6 2.60 16.16 11000 C 12000 C 20000 C 110000 C 28000 C 2400000 C NC NC

TOLUENE 108-88-3 0.26 J 270 34.57 29.57 650000 1600000 N 650000 41000000 N 4200 N 41000000 N NC NC

TOTAL XYLENES#*
1330-20-7 0.39 J 760 93.97 70.85 320000 1600000 N 320000 41000000 N 560 N 4100000 N NC NC

Semivolatiles (ug/kg)

1,1-BIPHENYL 92-52-4 2.3 J 310 J 143.73 96.68 NC NC NC NC NC NC NC 390000 N

BENZALDEHYDE 100-52-7 3.4 J 15 J 9.20 121.82 NC NC NC NC NC NC 620000 780000 N

BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 19 J 77 48.00 609.58 31000000 46000 C 31000000 410000 C 31000000 410000 N NC NC

BUTYL BENZYL PHTHALATE 85-68-7 4.2 J 91 J 28.35 592.89 930000 1600000 N 930000 41000000 N 930000 41000000 N NC NC

CARBAZOLE 86-74-8 77 J 77 J 77.00 6062.38 NC 32000 C NC 290000 C NC 6200000 C NC NC

DIBENZOFURAN 132-64-9 3.6 J 220 J 44.40 125.98 NC NC NC NC NC NC NC NC

Polynuclear Aromatic Hydrocarbons (ug/kg)

2-METHYLNAPHTHALENE 91-57-6 17 J 900 165.78 265.86 NC NC NC NC NC NC NC NC

ACENAPHTHENE 83-32-9 0.35 J 490 91.67 216.13 NC 470000 N NC 12000000 N NC 12000000 N NC NC

ACENAPHTHYLENE 208-96-8 1.8 720 J 159.67 262.23 NC NC NC NC NC NC NC 230000 N

ANTHRACENE 120-12-7 1.8 720 J 171.88 224.98 NC 2300000 N NC 61000000 N NC 61000000 N NC NC

BAP EQUIVALENT-FULLND NA 11.2106 17343.8 2575.06 2468.72 NC 90 C NC 800 C NC 17000 C NC NC

BENZO(A)ANTHRACENE 56-55-3 4.9 6100 1080.33 986.95 NC 900 C NC 8000 C NC 170000 C NC NC

BENZO(A)PYRENE 50-32-8 4.2 12000 1655.05 1588.38 NC 90 C NC 800 C NC 17000 C NC NC

BENZO(B)FLUORANTHENE 205-99-2 9.9 14000 2197.50 2085.62 NC 900 C NC 8000 C NC 170000 C NC NC

BENZO(G,H,I)PERYLENE 191-24-2 7.1 9700 1351.05 1309.71 NC NC NC NC NC NC NC 230000 N

BENZO(K)FLUORANTHENE 207-08-9 4.6 5800 873.63 837.65 NC 9000 C NC 78000 C NC 1700000 C NC NC

CHRYSENE 218-01-9 4.6 5800 1044.80 1028.98 NC 88000 C NC 780000 C NC 17000000 C NC NC

DIBENZO(A,H)ANTHRACENE 53-70-3 4.6 2300 393.28 435.32 NC 90 C NC 800 C NC 17000 C NC NC

FLUORANTHENE 206-44-0 4.9 8500 1580.86 1468.70 NC 310000 N NC 8200000 N NC 8200000 N NC NC

FLUORENE 86-73-7 1.3 J 490 313.77 304.67 NC 310000 N NC 8200000 N NC 8200000 N NC NC

INDENO(1,2,3-CD)PYRENE 193-39-5 8.8 9700 1322.58 1283.62 NC 900 C NC 8000 C NC 170000 C NC NC

TACO - 

Industrial - 

Commercial 

Soil 

Ingestion(3)

TACO - 

Construction 

Worker Soil 

Inhalation(3)

TACO - 

Construction 

Worker Soil 

Ingestion(3)

Non-TACO - 

Residential 

Soil 

Inhalation(4)

Non-TACO - 

Residential Soil 

Ingestion(4)

Minimum 

Result(1)

Maximum 

Result(1)(2)

TACO - 

Residential Soil 

Inhalation(3)

TACO - 

Residential 

Soil Ingestion(3)

TACO - 

Industrial - 

Commercial 

Soil Inhalation(3)
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Parameter

Volatile Organics (ug/kg)

2-BUTANONE

ACETONE

BENZENE

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLOROFORM

CYCLOHEXANE

DICHLORODIFLUOROMETHANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

N-PROPYLBENZENE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES#*

Semivolatiles (ug/kg)

1,1-BIPHENYL

BENZALDEHYDE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

DIBENZOFURAN

Polynuclear Aromatic Hydrocarbons (ug/kg)

2-METHYLNAPHTHALENE

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BAP EQUIVALENT-FULLND

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

COPC 

Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

NC NC NC NC 2800000 N 20000000 N 24000000 SAT 24000000 SAT 19000000 N 2000000 N NO BSL

NC NC NC NC 6100000 N 63000000 N NC NC 28000000 N NC NO BSL

NC NC NC NC 1100 C 5400 C 830 C 1600 C 390000 C 10000 C NO BSL

NC NC NC NC 82000 N 370000 N 720000 SAT 720000 SAT 3100000 N 26000 N NO BSL

NC NC NC NC 610 C 3000 C 330 C 610 C 310000 C 5700 C NO BSL

NC NC NC NC 290 C 1500 C 280 C 520 C 700000 C 2600 C NO BSL

280000 NC 11000 N NC 700000 N 2900000 N 851000000 N 1320000000 N NC 120000 SAT NO BSL

NC NC NC NC 18000 N 78000 N 25000 N 39000 N 6200000 N 5400 N NO BSL

NC NC NC NC 5400 C 27000 C 400000 SAT 400000 SAT 2000000 C 52000 C NO BSL

27000000 100000000 N 27000000 100000000 N 7800000 N 100000000 N NC NC 31000000 N NC NO BSL

120000 NC 4600 N NC NC NC 490000 SAT 490000 SAT NC NC NO BSL

NC NC NC NC 340000 N 2100000 N NC NC 2400000 N 260000 SAT NO BSL

NC NC NC NC 630000 N 3600000 N 1500000 SAT 1500000 SAT 6200000 N 870000 SAT NO BSL

NC NC NC NC 550 C 2600 C 10000 C 20000 C 40000 C 9100 C NO BSL

NC NC NC NC 500000 N 4500000 N 650000 SAT 650000 SAT 2500000 N 820000 SAT NO BSL

NC NC NC NC 63000 N 270000 N 70000 N 110000 N 6200000 N 19000 N YES#*
ASL

NC 10000000 N NC 1000000 N 390000 N 5100000 N NC NC 1500000 N NC NO BSL

620000 20000000 N 620000 20000000 N 780000 N 10000000 N NC NC 3100000 N NC NO BSL

NC NC NC NC 35000 C 120000 C NC NC 1200000 C NC NO BSL

NC NC NC NC 260000 C 910000 C NC NC 8800000 C NC NO BSL

NC NC NC NC NC NC NC NC NC NC NO BSL

NC NC NC 82000 N 7800 N 100000 N NC NC 31000 N NC NO BSL

NC NC NC NC 31000 N 410000 N NC NC 120000 N NC NO BSL

NC NC NC NC 340000 N 3300000 N NC NC 1300000 N NC NO BSL

NC 6100000 N NC 6100000 N 340000 N 3300000 N NC NC NC NC NO BSL

NC NC NC NC 1700000 N 17000000 N NC NC 6700000 N NC NO BSL

NC NC NC NC 15 C 210 C NC NC 2100 C 230000 C YES ASL

NC NC NC NC 150 C 2100 C NC NC 21000 C NC YES ASL

NC NC NC NC 15 C 210 C NC NC 2100 C 230000 C YES ASL

NC NC NC NC 150 C 2100 C NC NC 21000 C NC YES ASL

NC 6100000 N NC 6100000 N 170000 N 1700000 N NC NC NC NC NO BSL

NC NC NC NC 1500 C 21000 C NC NC 210000 C NC YES ASL

NC NC NC NC 15000 C 210000 C NC NC 2100000 C NC NO BSL

NC NC NC NC 15 C 210 C NC NC 2100 C NC YES ASL

NC NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL

NC NC NC NC 230000 N 2200000 N NC NC 890000 N NC NO BSL

NC NC NC NC 150 C 2100 C NC NC 21000 C NC YES ASL

ORNL 

Industrial Soil 

Criteria(5)

USEPA 

Residential 

Inhalation 

SSLs(7)

 USEPA 

Industrial SSLs 

for Inhalation(7)

USEPA 

Construction 

Worker Direct 

Contact SSLs(6)

USEPA 

Construction 

Worker Inhalation 

SSLs(6)

Non-TACO - 

Industrial - 

Commercial 

Soil 

Inhalation(4)

Non-TACO - 

Industrial 

Commercial 

Soil 

Ingestion(4)

Non-TACO - 

Construction 

Worker Soil 

Inhalation(3)

Non-TACO - 

Construction 

Worker Soil 

Ingestion(4)

ORNL 

Residential Soil 

Criteria(5)
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Parameter CAS No.

Average 

Positive 

Result

Overall 

Average

TACO - 

Industrial - 

Commercial 

Soil 

Ingestion(3)

TACO - 

Construction 

Worker Soil 

Inhalation(3)

TACO - 

Construction 

Worker Soil 

Ingestion(3)

Non-TACO - 

Residential 

Soil 

Inhalation(4)

Non-TACO - 

Residential Soil 

Ingestion(4)

Minimum 

Result(1)

Maximum 

Result(1)(2)

TACO - 

Residential Soil 

Inhalation(3)

TACO - 

Residential 

Soil Ingestion(3)

TACO - 

Industrial - 

Commercial 

Soil Inhalation(3)

NAPHTHALENE 91-20-3 0.71 J 35 17.86 305.61 17000 N 160000 N 27000 N 4100000 N 180 N 410000 N NC NC

PHENANTHRENE 85-01-8 2.5 2200 623.31 635.81 NC NC NC NC NC NC NC 230000 N

PYRENE 129-00-0 2 J 10000 1750.59 1750.59 NC 230000 N NC 6100000 N NC 6100000 N NC NC

PCBs (ug/kg)

AROCLOR-1242 53469-21-9 21 J 21 J 21.00 15.08 NC NC NC NC NC NC NC NC

AROCLOR-1254 11097-69-1 14 J 100 J 31.17 18.79 NC NC NC NC NC NC NC NC

AROCLOR-1260 11096-82-5 9 J 120 J 36.72 26.64 NC NC NC NC NC NC NC NC

TOTAL AROCLOR-FULLND NA 86.2 292.2 124.69 112.65 NC 1000 NC 1000 NC 1000 NC NC

TOTAL AROCLOR 1336-36-3 9 J 230 J 53.92 211.54 NC 1000 NC 1000 NC 1000 NC NC

Inorganics (mg/kg)

ALUMINUM 7429-90-5 1800 14000 7400.00 7400.00 NC NC NC NC NC NC 100000 N 7800 N

ANTIMONY 7440-36-0 0.14 J 4.7 1.04 0.87 NC 3.1 N NC 82 N NC 8.2 N NC NC

ARSENIC 7440-38-2 2.5 12 5.64 5.64 750 C NC 1200 C NC 25000 C 61 N NC NC

BARIUM 7440-39-3 8.6 120 54.44 54.44 69000 N 550 N 91000 N 14000 N 87000 N 1400 N NC NC

BERYLLIUM 7440-41-7 0.11 2.6 0.62 0.62 1300 C 16 N 2100 C 410 N 44000 C 41 N NC NC

CADMIUM 7440-43-9 0.094 1.9 0.45 0.45 1800 C 7.8 N 2800 C 200 N 59000 C 20 N NC NC

CALCIUM 7440-70-2 14000 130000 77500.00 77500.00 NC NC NC NC NC NC NC NC

CHROMIUM 7440-47-3 5.6 25 13.28 13.28 270 C 23 N 420 C 610 N 69 N 410 N NC NC

COBALT 7440-48-4 2.2 11 5.90 5.90 NC 470 N NC 12000 N NC 1200 N NC NC

COPPER 7440-50-8 7.5 77 J 27.29 27.29 NC 290 N NC 8200 N NC 820 N NC NC

IRON 7439-89-6 6700 66000 20379.17 20379.17 NC NC NC NC NC NC NC 5500 N

LEAD 7439-92-1 4 340 52.52 52.52 NC 400 NC 800 NC 700 NC NC

MAGNESIUM 7439-95-4 11000 74000 42333.33 42333.33 NC 325000 NC NC NC 730000 NC NC

MANGANESE 7439-96-5 200 940 440.83 440.83 6900 N 160 N 9100 N 4100 N 870 N 410 N NC NC

MERCURY#*
7439-97-6 0.019 J 0.53 0.10 0.08 1 N 2.3 N 1.6 N 61 N 0.01 N 6.1 N NC NC

NICKEL 7440-02-0 6.4 25 J 16.02 16.02 13000 C 160 N 21000 C 4100 N 440000 C 410 N NC NC

POTASSIUM 7440-09-7 300 1900 1115.42 1115.42 NC NC NC NC NC NC NC NC

SELENIUM 7782-49-2 0.2 J 1.2 0.46 0.41 NC 39 N NC 1000 N NC 100 N NC NC

SILVER 7440-22-4 0.022 J 0.35 0.12 0.12 NC 39 N NC 1000 N NC 100 N NC NC

SODIUM 7440-23-5 130 9900 1370.00 1370.00 NC NC NC NC NC NC NC NC

THALLIUM 7440-28-0 0.066 J 1.2 0.37 0.37 NC 0.63 N NC 16 N NC 16 N NC NC

VANADIUM 7440-62-2 10 34 18.46 18.46 NC 55 N NC 1400 N NC 140 N NC NC

ZINC 7440-66-6 27 350 107.88 107.88 NC 2300 N NC 61000 N NC 6100 N NC NC

Definitions: CAS = Chemical Abstract Service Rationale Codes:

C = Carcinogen ORNL = Oak Ridge National Laboratory For Selection as a COPC:

COPC = Chemical of potential concern USEPA = United States Environmental Protection Agency      ASL = Above COPC screening level

J = Estimated value SSL = Soil Screening Level For Elimination as a COPC:

N = Non-carcinogen TACO = Tiered Approach to Corrective Action Objectives      BSL = Below COPC screening level

NC = No criteria SAT = Soil Saturation Limit      NUT = Essential nutrient

NA = Not applicable/not available BaP = Benzo(a)Pyrene

PCB = Polychlorinated biphenyls

EPC = Exposure Point Concentration

µg/kg = microgram per kilogram

mg/kg =  milligram per kilogram

*Inhalation pathway only
#Construction worker scenario only



TABLE 6-1A

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL - DIRECT CONTACT AND INHALATION, 12/2010

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 4 OF 4

Parameter

NAPHTHALENE

PHENANTHRENE

PYRENE

PCBs (ug/kg)

AROCLOR-1242

AROCLOR-1254

AROCLOR-1260

TOTAL AROCLOR-FULLND

TOTAL AROCLOR

Inorganics (mg/kg)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY#*

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

Definitions:

C = Carcinogen

COPC = Chemical of potential concern

J = Estimated value

N = Non-carcinogen

NC = No criteria

NA = Not applicable/not available

COPC 

Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

ORNL 

Industrial Soil 

Criteria(5)

USEPA 

Residential 

Inhalation 

SSLs(7)

 USEPA 

Industrial SSLs 

for Inhalation(7)

USEPA 

Construction 

Worker Direct 

Contact SSLs(6)

USEPA 

Construction 

Worker Inhalation 

SSLs(6)

Non-TACO - 

Industrial - 

Commercial 

Soil 

Inhalation(4)

Non-TACO - 

Industrial 

Commercial 

Soil 

Ingestion(4)

Non-TACO - 

Construction 

Worker Soil 

Inhalation(3)

Non-TACO - 

Construction 

Worker Soil 

Ingestion(4)

ORNL 

Residential Soil 

Criteria(5)

NC NC NC NC 3600 C 18000 C 17000 N 27000 N 450000 N 31000 C NO BSL

NC 6100000 N NC 6100000 N 170000 N 1700000 N NC NC NC NC NO BSL

NC NC NC NC 170000 N 1700000 N NC NC 670000 N NC NO BSL

NC NC NC NC 220 C 740 C NC NC 7600 C 440000 C NO BSL

NC NC NC NC 220 C 740 C NC NC 440 N 440000 C NO BSL

NC NC NC NC 220 C 740 C NC NC 7600 C 440000 C NO BSL

NC NC NC NC 220 C 740 C NC NC 7600 C 440000 C YES ASL

NC NC NC NC 220 C 740 C NC NC 7600 C 440000 C YES ASL

100000 N 100000 N 87000 N 41000 N 7700 N 99000 N 709000 N 1100000 N 31000 N 1800 N YES ASL

NC NC NC NC 3.1 N 41 N NC NC 12 N NC YES ASL

NC NC NC NC 0.39 C 1.6 C 769 C 1440 C 13 C 5.3 N YES ASL

NC NC NC NC 1500 N 19000 N 70900 N 110000 N 6200 N 180 N NO BSL

NC NC NC NC 16 N 200 N 1380 C 2570 C 62 N 7.1 N NO BSL

NC NC NC NC 7 N 80 N 1840 C 3430 C 28 N 3.6 N NO BSL

NC NC NC NC NC NC NC NC NC NC NO BSL

NC NC NC NC NC NC 276 C 515 C NC NC YES ASL

NC NC NC NC 2.3 N 30 N 1180 C 2210 C 9.3 N 2.1 N YES ASL

NC NC NC NC 310 N 4100 N NC NC 1200 N NC NO BSL

NC 100000 N NC 14000 N 5500 N 72000 N NC NC 22000 N NC YES ASL

NC NC NC NC 400 N 800 N NC NC NC NC NO BSL

NC NC NC NC NC NC NC NC NC NC NO BSL

NC NC NC NC 180 N 2300 N 7090 N 11000 N 4300 N 18 N YES ASL

NC NC NC NC 0.56 N 3.4 N 2.9 SAT 2.9 SAT 5 N 110 N YES ASL

NC NC NC NC 150 N 2000 N NC NC 620 N NC NO BSL

NC NC NC NC NC NC NC NC NC NC NO BSL

NC NC NC NC 39 N 510 N NC NC 150 N NC NO BSL

NC NC NC NC 39 N 510 N NC NC 150 N NC NO BSL

NC NC NC NC NC NC NC NC NC NC NO BSL

NC NC NC NC NC NC NC NC NC NC YES ASL

NC NC NC NC 39 N 520 N NC NC 2.2 N NC YES ASL

NC NC NC NC 2300 N 31000 N NC NC 9300 N NC NO BSL

Notes:

1 - Duplicate analytical results are not used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

2 - The maximum detected concentration is used for screening purposes

3 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industrial/Commercial (Ingestion or Inhalation)(Online, 2010)

4 - Soil Remediation Objectives for Residential/Industrial/Commercial Properties, Non-TACO Chemicals (2009)

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds a screening level.

Values are for hexavalent chromium.

Acenaphthene is used as a surrogate for acenaphthylene

Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene

Nickle criteria based on nickle soluble salts

A chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

BAP equivalent criteria based on BaP

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the chemical was retained as a COPC.

7 - SSLs for the migration of chemicals from soil to groundwater and soil to air were calculated by Tetra Tech, NUS using the methodology and equations presented in the Supplemental Guidance For Developing Soil 
Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002 and online at http://rais.ornl.gov/epa/ssl1.shtml since these values are more recent than those published in the 1996 and 2002 SSL guidance 

5 - USEPA ORNL Screening Level.  The noncarcinogenic values (denoted with "N" flag) are the ORNL value divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental 

cancer risk of 1x10-6 (carcinogens denoted with a "C" flag)  (USEPA Region IX, 2011).

6 - Soil Screening Levels for Migration from Soil to Air for Construction Worker Scenario were calculated by Tetra Tech, 



TABLE 6-1B

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL - DIRECT CONTACT AND INHALATION, 12/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Volatile Organics (ug/kg)
2-BUTANONE 78-93-3 0.53 J 0.53 J 0.53 0.297 NC NC NC NC NC NC NC NC
ACETONE 67-64-1 37 2600 J 1318.5 528.8 100000000 7000000 N 100000000 NC 100000000 NC NC NC
BENZENE 71-43-2 0.23 J 0.23 J 0.23 0.25 800 C 12000 C 1600 C 100000 C 2200 C 2300000 C NC NC
CARBON DISULFIDE 75-15-0 0.24 J 3.3 1.29 0.88 720000 780000 N 720000 20000000 N 900 N 2000000 N NC NC
DICHLORODIFLUOROMETHANE 75-71-8 0.31 J 0.31 J 0.31 0.26 NC NC NC NC NC NC NC NC
ETHYLBENZENE 100-41-4 0.93 J 190 96.18 38.63 400000 780000 N 400000 20000000 N 5800 N 2000000 N NC NC
ISOPROPYLBENZENE 98-82-8 7.7 7.7 7.7 1.64 50000 N 780000 N 80000 N 20000000 N 5200 N 8200000 N NC NC
METHYL CYCLOHEXANE 108-87-2 0.44 J 0.67 J 0.56 0.36 NC NC NC NC NC NC 120000 NC
METHYLENE CHLORIDE 75-09-2 0.79 J 0.79 J 0.50 0.31 13000 C 85000 C 24000 C 760000 C 34000 C 1200000 N NC NC
NAPHTHALENE 91-20-3 0.82 J 0.82 J 0.82 0.36 17000 N 160000 N 27000 N 4100000 N 180 N 410000 N NC NC
TOLUENE 108-88-3 1.1 J 50 25.75 10.5 650000 1600000 N 650000 41000000 N 4200 N 41000000 N NC NC

TOTAL XYLENES 1330-20-7 5.3 J 1400 J 706.83 282.9 320000 1600000 N 320000 41000000 N 560 N 4100000 N NC NC

Non-TACO - 

Residential Soil 

Inhalation(4)

Non-TACO - 

Residential Soil 

Ingestion(4)

TACO - 

Residential Soil 

Inhalation(3)Parameter CAS No.

TACO - 

Residential 

Soil 

Inhalation(3)

TACO - 

Industrial - 

Commercial 

Soil 

Inhalation(3)

TACO - 

Industrial - 

Commercial 

Soil Ingestion(3)

TACO - 

Construction 

Worker Soil 

Inhalation(3)

TACO - 

Construction 

Worker Soil 

Ingestion(3)

Minimum 

Result(1)

Maximum 

Result(1)(2)
Overall 

Average

Average 

Positive 

Result



TABLE 6-1B

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SURFACE SOIL - DIRECT CONTACT AND INHALATION, 12/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 2

COPC 

Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

Volatile Organics (ug/kg)
2-BUTANONE NC NC NC NC 2800000 N 20000000 N 24000000 SAT 24000000 SAT 19000000 N 2000000 N NO BSL
ACETONE NC NC NC NC 6100000 N 63000000 N NC NC 28000000 N NC NO BSL
BENZENE NC NC NC NC 1100 C 5400 C 830 C 1600 C 390000 C 10000 C NO BSL
CARBON DISULFIDE NC NC NC NC 82000 N 370000 N 720000 SAT 720000 SAT 3100000 N 26000 N NO BSL
DICHLORODIFLUOROMETHANE NC NC NC NC 9400 N 40000 N 25000 N 39000 N 6200000 N 5400 N NO BSL
ETHYLBENZENE NC NC NC NC 5400 C 27000 C 400000 SAT 400000 SAT 2000000 C 52000 C NO BSL
ISOPROPYLBENZENE NC NC NC NC 210000 N 1100000 N 850000 SAT 850000 SAT 3100000 N 270000 SAT NO BSL
METHYL CYCLOHEXANE 120000 NC 4600 N NC NC NC 490000 SAT 490000 SAT NC NC NO BSL
METHYLENE CHLORIDE NC NC NC NC NC 960000 C 13000 C 24000 C 2900000 C 110000 C NO BSL
NAPHTHALENE NC NC NC NC 3600 C 18000 C 17000 N 27000 N 450000 N 31000 C NO BSL
TOLUENE NC NC NC NC 500000 N 4500000 N 650000 SAT 650000 SAT 2500000 N 820000 SAT NO BSL

TOTAL XYLENES NC NC NC NC 63000 N 270000 N 70000 N 110000 N 6200000 N 19000 N YES#*
ASL

Notes:

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

2 - The maximum detected concentration is used for screening purposes

3 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industrial/Commercial (Ingestion or Inhalation)(Online, 2010)

4 - Soil Remediation Objectives for Residential/Industrial/Commercial roperties, Non-TACO Chemicals (2009)

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds a screening level.

Values are for hexavalent chromium.

Acenaphthene is used as a surrogate for acenaphthylene

Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene

Nickel criteria based on nickle soluble salts

A chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

BAP equivalent criteria based on BaP

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the chemical was retained as a COPC.

*Inhalation pathway only
#Construction worker scenario only

Definitions: Rationale Codes:

C = Carcinogen ASL = Above COPC screening level

COPC = Chemical of potential concern BSL = Below COPC screening level

J = Estimated value

N = Non-carcinogen

NC = No criteria

ug/kg  = micrograms per kilogram

USEPA 

Residential 

Inhalation 

SSLs(7)

 USEPA 

Industrial 

Inhalation 

SSLs(7)

USEPA 

Construction 

Worker Direct 

Contact SSLs(6)

USEPA 

Construction 

Worker 

Inhalation 

SSLs(6)

Non-TACO - 

Industrial -

Commercial 

Soil 

Inhalation(4)

Non-TACO - 

Industrial - 

Commercial 

Soil 

Ingestion(4)

Non-TACO - 

Construction 

Worker Soil 

Inhalation(4)

Non-TACO - 

Construction 

Worker Soil 

Ingestion(4)

ORNL 

Residential 

Soil Criteria(5)

ORNL Industrial 

Soil Criteria(5)Parameter

5 - USEPA ORNL Screening Level.  The noncarcinogenic values (denoted with a "N" flag) are the ORNL value divided by 10 to correspond to a target hazard quotient of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens 

denoted with a "C" flag)  (USEPA Region IX, October 2004, Updated December 28, 2004).

6 - Soil Screening Levels for Migration from Soil to Air for Construction Worker Scenario were calculated by Tetra Tech, NUS using methodology and equations presented in the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, 

OSWER 93355.4-24, December 2002.

7 - SSLs for the migration of chemicals from soil to groundwater and soil to air were calculated by Tetra Tech, NUS using the methodology and equations presented in the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 

93355.4-24, December 2002 and online at http://rais.ornl.gov/epa/ssl1.shtml since these values are more recent than those published in the 1996 and 2002 SSL guidance documents.



TABLE 6-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT AND INHALATION

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 9

Parameter CAS No.

Average 

Positive 

Result

Overall 

Average

Volatile Organics (ug/kg)
2-BUTANONE 78-93-3 2.2 J 9.4 J 5.80 21.40 NC NC NC
ACETONE 67-64-1 2.7 J 67 J 18.71 89.07 100000000 7000000 N 100000000
BENZENE 71-43-2 0.11 J 50 17.79 9.10 800 C 12000 C 1600 C
CARBON DISULFIDE 75-15-0 0.23 J 320 J 62.72 22.17 720000 780000 N 720000
CARBON TETRACHLORIDE 56-23-5 0.42 J 33 14.23 10.28 300 C 5000 C 640 C
CHLOROFORM 67-66-3 0.2 J 8.8 2.64 8.91 300 C 100000 C 540 C
CYCLOHEXANE 110-82-7 15 J 120 J 46.80 15.77 NC NC NC
DICHLORODIFLUOROMETHANE 75-71-8 0.32 J 0.5 J 0.42 17.34 NC NC NC
ETHYLBENZENE 100-41-4 7.1 J 87 42.86 10.18 400000 780000 N 400000
METHYL ACETATE 79-20-9 0.7 J 260 J 103.89 27.01 NC NC NC
METHYL CYCLOHEXANE 108-87-2 30 J 520 175.00 30.37 NC NC NC
METHYLENE CHLORIDE 75-09-2 19 J 19 J 19.00 18.14 13000 C 85000 C 24000 C
N-PROPYLBENZENE 103-65-1 52 J 53 52.50 9.86 NC NC NC
TETRACHLOROETHENE 127-18-4 2.9 5.6 4.25 8.82 11000 C 12000 C 20000 C
TOLUENE 108-88-3 0.27 J 120 J 17.36 13.25 650000 1600000 N 650000
TOTAL XYLENES 1330-20-7 55 J 440 216.25 36.59 320000 1600000 N 320000
TRICHLOROFLUOROMETHANE 75-69-4 18 J 18 J 18.00 8.45 NC NC NC
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 92-52-4 6.5 J 30 J 18.25 13.88 NC NC NC
ACETOPHENONE 98-86-2 1.6 J 1.6 J 1.60 73.82 NC NC NC
BENZALDEHYDE 100-52-7 4.3 J 12 J 7.63 15.00 NC NC NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 12 J 23 J 17.10 78.32 31000000 46000 C 31000000
BUTYL BENZYL PHTHALATE 85-68-7 4.2 J 4.7 J 4.45 73.55 930000 1600000 N 930000
CARBAZOLE 86-74-8 3200 J 3200 J 3200.00 731.49 NC 32000 C NC
DI-N-BUTYL PHTHALATE 84-74-2 7.2 J 12 J 9.10 36.91 230000 N 780000 N 2300000
DIBENZOFURAN 132-64-9 1.6 J 1100 142.49 40.39 NC NC NC

Minimum 

Result(1)

Maximum 

Result(1)(2)

TACO - Residential 

Soil Inhalation(3)

TACO - 

Residential Soil 

Ingestion(3)

TACO - Industrial - 

Commercial Soil 

Inhalation(3)



TABLE 6-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT AND INHALATION

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 9

Parameter

Volatile Organics (ug/kg)
2-BUTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROFORM
CYCLOHEXANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
N-PROPYLBENZENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
1,1-BIPHENYL
ACETOPHENONE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE
DI-N-BUTYL PHTHALATE
DIBENZOFURAN

NC NC NC NC NC NC NC NC
NC 100000000 NC NC NC NC NC NC

100000 C 2200 C 2300000 C NC NC NC NC NC
20000000 N 900 N 2000000 N NC NC NC NC NC

44000 C 900 C 41000 N NC NC NC NC NC
940000 C 760 C 200000 N NC NC NC NC NC

NC NC NC 280000 NC 280000 NC 11000 N
NC NC NC NC NC NC NC NC

20000000 N 5800 N 2000000 N NC NC NC NC NC
NC NC NC 27000000 7800000 N 27000000 100000000 N 27000000
NC NC NC 120000 NC 120000 NC 4600 N

760000 C 34000 C 1200000 N NC NC NC NC NC
NC NC NC NC NC NC NC NC

110000 C 28000 C 2400000 C NC NC NC NC NC
41000000 N 4200 N 41000000 N NC NC NC NC NC
41000000 N 560 N 4100000 N NC NC NC NC NC

NC NC NC NC NC NC NC NC

NC NC NC NC 390000 N NC 10000000 N NC
NC NC NC NC NC NC NC NC
NC NC NC 620000 780000 N 620000 20000000 N 620000

410000 C 31000000 410000 N NC NC NC NC NC
41000000 N 930000 41000000 N NC NC NC NC NC

290000 C NC 6200000 C NC NC NC NC NC
20000000 N 2300000 20000000 N NC NC NC NC NC

NC NC NC NC NC NC NC NC

TACO - Industrial - 

Commercial Soil 

Ingestion(3)

TACO - 

Construction 

Worker Soil 

Inhalation(3)

TACO - 

Construction 

Worker Soil 

Ingestion(3)

Non-TACO - 

Residential Soil 

Inhalation(4)

Non-TACO - 

Residential Soil 

Ingestion(4)

Non-TACO - 

Industrial - 

Commercial Soil 

Inhalation(4)

Non-TACO - 

Industrial 

Commercial Soil 

Ingestion(4)

Non-TACO - 

Construction 

Worker Soil 

Inhalation(3)
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SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT AND INHALATION

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 3 OF 9

Parameter

Volatile Organics (ug/kg)
2-BUTANONE
ACETONE
BENZENE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROFORM
CYCLOHEXANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
N-PROPYLBENZENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE
Semivolatile Organics (ug/kg)
1,1-BIPHENYL
ACETOPHENONE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CARBAZOLE
DI-N-BUTYL PHTHALATE
DIBENZOFURAN

COPC Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

NC 2800000 N 20000000 N 24000000 SAT 24000000 SAT 19000000 N 2000000 N NO BSL
NC 6100000 N 63000000 N NC NC 28000000 N NC NO BSL
NC 1100 C 5400 C 830 C 1600 C 390000 C 10000 C NO BSL
NC 82000 N 370000 N 720000 SAT 720000 SAT 3100000 N 26000 N NO BSL
NC 610 C 3000 C 330 C 610 C 310000 C 5700 C NO BSL
NC 290 C 1500 C 280 C 520 C 700000 C 2600 C NO BSL
NC 700000 N 2900000 N 851000000 N 1320000000 N NC 120000 SAT NO BSL
NC 18000 N 78000 N 25000 N 39000 N 6200000 N 5400 N NO BSL
NC 5400 C 27000 C 400000 SAT 400000 SAT 2000000 C 52000 C NO BSL

100000000 N 7800000 N 100000000 N NC NC 31000000 N NC NO BSL
NC NC NC 490000 SAT 490000 SAT NC NC NO BSL
NC 11000 C 53000 C 13000 C 24000 C 2900000 C 110000 C NO BSL
NC 340000 N 2100000 N NC NC 2400000 N 260000 SAT NO BSL
NC 550 C 2600 C 10000 C 20000 C 40000 C 9100 C NO BSL
NC 500000 N 4500000 N 650000 SAT 650000 SAT 2500000 N 820000 SAT NO BSL
NC 63000 N 270000 N 70000 N 110000 N 6200000 N 19000 N NO BSL
NC 79000 N 340000 N 110000 N 160000 N 9300000 N 24000 N NO BSL

1000000 N 390000 N 5100000 N NC NC 1500000 N NC NO BSL
NC 780000 N 10000000 N NC NC 3100000 N NC NO BSL

20000000 N 780000 N 10000000 N NC NC 3100000 N NC NO BSL
NC 35000 C 120000 C NC NC 1200000 C NC NO BSL
NC 260000 C 910000 C NC NC 8800000 C NC NO BSL
NC NC NC NC NC NC NC NO BSL
NC 610000 N 6200000 N NC NC 2400000 N NC NO BSL

82000 N 7800 N 100000 N NC NC 31000 N NC NO BSL

Non-TACO - 

Construction 

Worker Soil 

Ingestion(4)

ORNL 

Residential Soil 

Criteria(5)

ORNL Industrial 

Soil Criteria(5)

USEPA Residential 

Inhalation SSLs(7)

 USEPA Industrial 

SSLs for 

Inhalation(7)

USEPA 

Construction 

Worker Direct 

Contact SSLs(6)

USEPA 

Construction 

Worker Inhalation 

SSLs(6)



TABLE 6-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT AND INHALATION

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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Parameter CAS No.

Average 

Positive 

Result

Overall 

Average

Minimum 

Result(1)

Maximum 

Result(1)(2)

TACO - Residential 

Soil Inhalation(3)

TACO - 

Residential Soil 

Ingestion(3)

TACO - Industrial - 

Commercial Soil 

Inhalation(3)

Polynuclear Aromatic Hydrocarbons (ug/kg)
2-METHYLNAPHTHALENE 91-57-6 0.38 J 620 J 31.70 125.50 NC NC NC
ACENAPHTHENE 83-32-9 0.38 J 920 J 91.07 45.09 NC 470000 N NC
ACENAPHTHYLENE 208-96-8 0.79 J 310 J 43.21 122.39 NC NC NC
ANTHRACENE 120-12-7 0.38 J 6500 248.61 168.73 NC 2300000 N NC
BAP EQUIVALENT-FULLND NA 2.7 27430 1195.26 942.69 NC 90 C NC
BENZO(A)ANTHRACENE 56-55-3 0.79 J 22000 1021.07 660.74 NC 900 C NC
BENZO(A)PYRENE 50-32-8 1.2 J 18000 963.28 617.97 NC 90 C NC
BENZO(B)FLUORANTHENE 205-99-2 2.1 22000 1268.20 812.60 NC 900 C NC
BENZO(G,H,I)PERYLENE 191-24-2 0.73 J 12000 555.07 404.49 NC NC NC
BENZO(K)FLUORANTHENE 207-08-9 0.35 J 11000 483.27 362.61 NC 9000 C NC
CHRYSENE 218-01-9 0.79 J 20000 943.79 605.53 NC 88000 C NC
DIBENZO(A,H)ANTHRACENE 53-70-3 0.87 J 3700 J 220.16 131.39 NC 90 C NC
FLUORANTHENE 206-44-0 0.71 J 51000 1998.44 1448.62 NC 310000 N NC
FLUORENE 86-73-7 0.77 J 620 J 58.27 130.83 NC 310000 N NC
INDENO(1,2,3-CD)PYRENE 193-39-5 0.83 J 12000 649.40 417.63 NC 900 C NC
NAPHTHALENE 91-20-3 0.77 J 32 J 6.06 134.25 17000 N 160000 N 27000 N
PHENANTHRENE 85-01-8 0.71 J 23000 753.92 598.00 NC NC NC
PYRENE 129-00-0 0.37 J 44000 1537.12 1373.80 NC 230000 N NC
PCBs (ug/kg)
AROCLOR-1254 11097-69-1 10 J 33 J 22.67 15.89 NC NC NC
AROCLOR-1260 11096-82-5 8.2 J 31 J 17.12 15.72 NC NC NC
TOTAL AROCLOR FULLND NA 90.9 131.6 108.75 101.19 NC 1000 NC
TOTAL AROCLOR 1336-36-3 19 J 65 J 39.00 362.68 NC 1000 NC
Inorganics (mg/kg)
ALUMINUM 7429-90-5 1600 19000 10861.70 10861.70 NC NC NC
ANTIMONY 7440-36-0 0.22 1.8 0.51 0.46 NC 3.1 N NC
ARSENIC 7440-38-2 1.8 J 16 7.18 7.18 750 C NC 1200 C
BARIUM 7440-39-3 9.2 170 66.77 66.77 69000 N 550 N 91000 N
BERYLLIUM 7440-41-7 0.099 J 1.4 0.66 0.66 1300 C 16 N 2100 C
CADMIUM 7440-43-9 0.046 J 1.3 0.33 0.33 1800 C 7.8 N 2800 C
CALCIUM 7440-70-2 1600 110000 37657.45 37657.45 NC NC NC
CHROMIUM 7440-47-3 5.5 39 18.00 18.00 270 C 23 N 420 C
COBALT 7440-48-4 2.5 14 8.82 8.82 NC 470 N NC
COPPER 7440-50-8 5.7 45 J 21.74 21.74 NC 290 N NC
IRON 7439-89-6 6500 39000 23638.30 23638.30 NC NC NC
LEAD 7439-92-1 2.7 310 31.93 31.93 NC 400 NC
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Parameter

Polynuclear Aromatic Hydrocarbons (ug/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBs (ug/kg)
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR FULLND
TOTAL AROCLOR
Inorganics (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

TACO - Industrial - 

Commercial Soil 

Ingestion(3)

TACO - 

Construction 

Worker Soil 

Inhalation(3)

TACO - 

Construction 

Worker Soil 

Ingestion(3)

Non-TACO - 

Residential Soil 

Inhalation(4)

Non-TACO - 

Residential Soil 

Ingestion(4)

Non-TACO - 

Industrial - 

Commercial Soil 

Inhalation(4)

Non-TACO - 

Industrial 

Commercial Soil 

Ingestion(4)

Non-TACO - 

Construction 

Worker Soil 

Inhalation(3)

NC NC NC NC NC NC NC NC
12000000 N NC 12000000 N NC NC NC NC NC

NC NC NC NC 230000 N NC 6100000 N NC
61000000 N NC 61000000 N NC NC NC NC NC

800 C NC 17000 C NC NC NC NC NC
8000 C NC 170000 C NC NC NC NC NC
800 C NC 17000 C NC NC NC NC NC

8000 C NC 170000 C NC NC NC NC NC
NC NC NC NC 230000 N NC 6100000 N NC

78000 C NC 1700000 C NC NC NC NC NC
780000 C NC 17000000 C NC NC NC NC NC

800 C NC 17000 C NC NC NC NC NC
8200000 N NC 8200000 N NC NC NC NC NC
8200000 N NC 8200000 N NC NC NC NC NC

8000 C NC 170000 C NC NC NC NC NC
4100000 N 180 N 410000 N NC NC NC NC NC

NC NC NC NC 230000 N NC 6100000 N NC
6100000 N NC 6100000 N NC NC NC NC NC

NC NC NC NC NC NC NC NC
NC NC NC NC NC NC NC NC

1000 NC 1000 NC NC NC NC NC
1000 NC 1000 NC NC NC NC NC

NC NC NC 100000 N 7800 N 100000 N 100000 N 87000 N
82 N NC 8.2 N NC NC NC NC NC
NC 25000 C 61 N NC NC NC NC NC

14000 N 87000 N 1400 N NC NC NC NC NC
410 N 44000 C 41 N NC NC NC NC NC
200 N 59000 C 20 N NC NC NC NC NC
NC NC NC NC NC NC NC NC
610 N 69 N 410 N NC NC NC NC NC

12000 N NC 1200 N NC NC NC NC NC
8200 N NC 820 N NC NC NC NC NC
NC NC NC NC 5500 N NC 100000 N NC
800 NC 700 NC NC NC NC NC
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Parameter

Polynuclear Aromatic Hydrocarbons (ug/kg)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBs (ug/kg)
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR FULLND
TOTAL AROCLOR
Inorganics (mg/kg)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD

COPC Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

Non-TACO - 

Construction 

Worker Soil 

Ingestion(4)

ORNL 

Residential Soil 

Criteria(5)

ORNL Industrial 

Soil Criteria(5)

USEPA Residential 

Inhalation SSLs(7)

 USEPA Industrial 

SSLs for 

Inhalation(7)

USEPA 

Construction 

Worker Direct 

Contact SSLs(6)

USEPA 

Construction 

Worker Inhalation 

SSLs(6)

NC 31000 N 410000 N NC NC 120000 N NC NO BSL
NC 340000 N 3300000 N NC NC 1300000 N NC NO BSL

6100000 N 340000 N 3300000 N NC NC NC NC NO BSL
NC 1700000 N 17000000 N NC NC 6700000 N NC NO BSL
NC 15 C 210 C NC NC 2100 C 230000 C YES ASL
NC 150 C 2100 C NC NC 21000 C NC YES ASL
NC 15 C 210 C NC NC 2100 C 230000 C YES ASL
NC 150 C 2100 C NC NC 21000 C NC YES ASL

6100000 N 170000 N 1700000 N NC NC NC NC NO BSL
NC 1500 C 21000 C NC NC 210000 C NC YES ASL
NC 15000 C 210000 C NC NC 2100000 C NC YES ASL
NC 15 C 210 C NC NC 2100 C NC YES ASL
NC 230000 N 2200000 N NC NC 890000 N NC NO BSL
NC 230000 N 2200000 N NC NC 890000 N NC NO BSL
NC 150 C 2100 C NC NC 21000 C NC YES ASL
NC 3600 C 18000 C 17000 N 27000 N 450000 N 31000 C NO BSL

6100000 N 170000 N 1700000 N NC NC NC NC NO BSL
NC 170000 N 1700000 N NC NC 670000 N NC NO BSL

NC 220 C 740 C NC NC 440 N 440000 C NO BSL
NC 220 C 740 C NC NC 7600 C 440000 C NO BSL
NC 220 C 740 C NC NC 7600 C 440000 C NO BSL
NC 220 C 740 C NC NC 7600 C 440000 C NO BSL

41000 N 7700 N 99000 N 709000 N 1100000 N 31000 N 1800 N YES ASL
NC 3.1 N 41 N NC NC 12 N NC NO BSL
NC 0.39 C 1.6 C 769 C 1440 C 13 C 5.3 N YES ASL
NC 1500 N 19000 N 70900 N 110000 N 6200 N 180 N NO BSL
NC 16 N 200 N 1380 C 2570 C 62 N 7.1 N NO BSL
NC 7 N 80 N 1840 C 3430 C 28 N 3.6 N NO BSL
NC NC NC NC NC NC NC NO BSL
NC NC NC 276 C 515 C NC NC YES ASL
NC 2.3 N 30 N 1180 C 2210 C 9.3 N 2.1 N YES ASL
NC 310 N 4100 N NC NC 1200 N NC NO BSL

14000 N 5500 N 72000 N NC NC 22000 N NC YES ASL
NC 400 N 800 N NC NC NC NC NO BSL
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Parameter CAS No.

Average 

Positive 

Result

Overall 

Average

Minimum 

Result(1)

Maximum 

Result(1)(2)

TACO - Residential 

Soil Inhalation(3)

TACO - 

Residential Soil 

Ingestion(3)

TACO - Industrial - 

Commercial Soil 

Inhalation(3)

MAGNESIUM 7439-95-4 2600 63000 23014.89 23014.89 NC 325000 NC
MANGANESE 7439-96-5 220 1800 742.55 742.55 6900 N 160 N 9100 N

MERCURY#*
7439-97-6 0.017 J 0.12 0.05 0.04 1 N 2.3 N 1.6 N

NICKEL 7440-02-0 7.4 39 22.05 22.05 13000 C 160 N 21000 C
POTASSIUM 7440-09-7 280 3000 1498.51 1498.51 NC NC NC
SELENIUM 7782-49-2 0.12 J 0.75 0.32 0.32 NC 39 N NC
SILVER 7440-22-4 0.023 J 0.23 0.09 0.09 NC 39 N NC
SODIUM 7440-23-5 92 8400 1714.94 1714.94 NC NC NC
THALLIUM 7440-28-0 0.063 J 1.9 0.35 0.35 NC 0.63 N NC
VANADIUM 7440-62-2 8.2 40 23.72 23.72 NC 55 N NC
ZINC 7440-66-6 12 J 290 82.09 82.09 NC 2300 N NC



TABLE 6-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL - DIRECT CONTACT AND INHALATION

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 8 OF 9

Parameter

MAGNESIUM
MANGANESE

MERCURY#*

NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

TACO - Industrial - 

Commercial Soil 

Ingestion(3)

TACO - 

Construction 

Worker Soil 

Inhalation(3)

TACO - 

Construction 

Worker Soil 

Ingestion(3)

Non-TACO - 

Residential Soil 

Inhalation(4)

Non-TACO - 

Residential Soil 

Ingestion(4)

Non-TACO - 

Industrial - 

Commercial Soil 

Inhalation(4)

Non-TACO - 

Industrial 

Commercial Soil 

Ingestion(4)

Non-TACO - 

Construction 

Worker Soil 

Inhalation(3)

NC NC 730000 NC NC NC NC NC
4100 N 870 N 410 N NC NC NC NC NC

61 N 0.01 N 6.1 N NC NC NC NC NC
4100 N 440000 C 410 N NC NC NC NC NC
NC NC NC NC NC NC NC NC

1000 N NC 100 N NC NC NC NC NC
1000 N NC 100 N NC NC NC NC NC
NC NC NC NC NC NC NC NC
16 N NC 16 N NC NC NC NC NC

1400 N NC 140 N NC NC NC NC NC
61000 N NC 6100 N NC NC NC NC NC
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Parameter

MAGNESIUM
MANGANESE

MERCURY#*

NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC

COPC Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

ORNL Industrial 

Soil Criteria(5)

USEPA Residential 

Inhalation SSLs(7)

 USEPA Industrial 

SSLs for 

Inhalation(7)

USEPA 

Construction 

Worker Direct 

Contact SSLs(6)

USEPA 

Construction 

Worker Inhalation 

SSLs(6)

Non-TACO - 

Construction 

Worker Soil 

Ingestion(4)

ORNL 

Residential Soil 

Criteria(5)

NC NC NC NC NC NC NC NO BSL
NC 180 N 2300 N 7090 N 11000 N 4300 N 18 N YES ASL

NC 0.56 N 3.4 N 2.9 SAT 2.9 SAT 5 N 110 N YES ASL
NC 150 N 2000 N NC NC 620 N NC NO BSL
NC NC NC NC NC NC NC NO BSL
NC 39 N 510 N NC NC 150 N NC NO BSL
NC 39 N 510 N NC NC 150 N NC NO BSL
NC NC NC NC NC NC NC NO BSL
NC NC NC NC NC NC NC YES ASL
NC 39 N 520 N NC NC 2.2 N NC YES ASL
NC 2300 N 31000 N NC NC 9300 N NC NO BSL

Notes:

1 - Duplicate analytical results are not  used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

2 - The maximum detected concentration is used for screening purposes

3 - Section 742 Table A, Tier 1, Soil Remediation Objectives - Residential/Industrial/Commercial (Ingestion or Inhalation)(Online, 2010)

4 - Soil Remediation Objectives for Residential/Industrial/Commercial Properties, Non-TACO Chemicals (2009)

5 - USEPA ORNL Screening Level.  The noncarcinogenic values (denoted with "N" flag) are the ORNL value divided by 10 to correspond to a target hazard quotient

     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1x10-6 (carcinogens denoted with a "C" flag)  (USEPA Region IX, 2011).

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds a screening level. Definitions:

Values are for hexavalent chromium. C = Carcinogen CAS = Chemical Abstract Service

Acenaphthene is used as a surrogate for acenaphthylene COPC = Chemical of potential concern BaP = Benzo(a)Pyrene

Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene J = Estimated value EPC = Exposure Point Concentration

Nickle criteria based on nickle soluble salts N = Non-carcinogen

A chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. NC = No criteria

BAP equivalent criteria based on BaP TACO = Tiered Approach to Corrective Action Objectives

Illinois EPA TACO and Non-TACO criteria for chlordane used as a surrogate for TACO and NON-TACO criteria for alpha + gamma chlordane USEPA = United States Environmental Protection Agency

Illinois EPA TACO and Non-TACO criteria for endrin used as a surrogate for TACO and NON-TACO criteria for endrin + endrin aldehyde mg/kg = milligram per kilogram

Illinois EPA TACO and Non-TACO criteria for endosulfan used as a surrogate for TACO and NON-TACO criteria for endosulfan I µg/kg = microgram per kilogram

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the SSL = Soil Screening Level

chemical was retained as a COPC. ORNL = Oak Ridge National Laboratory

*Inhalation pathway only PCB = Polychlorinated biphenyl
#Construction worker scenario only

Rationale Codes:

For Selection as a COPC:

     ASL = Above COPC screening level

For Elimination as a COPC:

     BSL = Below COPC screening level

     NUT = Essential nutrient

     SAT = Soil saturation limit

6 - Soil Screening Levels for Migration from Soil to Air for Construction Worker Scenario were calculated by Tetra Tech, NUS using methodology 

and equations presented in the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 

2002.

7 - SSLs for the migration of chemicals from soil to groundwater and soil to air were calculated by Tetra Tech, NUS using the methodology and equations presented in 

the Supplemental Guidance For Developing Soil Screening Levels for Superfund Sites, OSWER 93355.4-24, December 2002 and online at 

http://rais.ornl.gov/epa/ssl1.shtml since these values are more recent than those published in the 1996 and 2002 SSL guidance documents.
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Parameter CAS No.
Average 

Positive Result
Overall Average

TACO Class 1 

Groundwater 

Criteria(3)

Non-TACO 

Class 1 

Groundwater 

Criteria(4)

USEPA MCL 

Criteria(6)

COPC 

Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

Volatile Organics (ug/L)
2-BUTANONE 78-93-3 14 14 14.00 3.20 NC NC 710 N NC 2300000 N NO BSL
ACETONE 67-64-1 3.5 J 110 30.38 24.72 6300 NC 2200 N NC 23000000 N NO BSL
CARBON DISULFIDE 75-15-0 1.4 J 1.4 J 1.40 0.48 700 NC 100 N NC 1200 N NO BSL
CARBON TETRACHLORIDE 56-23-5 170 170 170.00 34.20 5 NC 0.44 C 5 0.37 C YES ASL
CHLOROFORM 67-66-3 18 18 18.00 3.80 0.2 NC 0.19 C 80 0.73 C YES ASL
CIS-1,2-DICHLOROETHENE 156-59-2 0.35 J 0.35 J 0.35 0.27 70 NC 7.3 N 70 NC NO BSL
Semivolatile Organics
ACETOPHENONE 98-86-2 0.28 J 0.28 J 0.28 0.10 NC NC 370 N NC NC NO BSL
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 0.26 J 0.41 J 0.34 0.29 6 NC 4.8 C 6 NC NO BSL
BUTYL BENZYL PHTHALATE 85-68-7 0.062 J 0.076 J 0.07 0.06 1400 NC 35 C NC NC NO BSL
DI-N-OCTYL PHTHALATE 117-84-0 0.065 J 0.065 J 0.07 0.05 140 NC NC NC NC NO BSL
Polynuclear Aromatic Hydrocarbons (ug/L)
2-METHYLNAPHTHALENE 91-57-6 0.011 J 0.011 J 0.01 0.02 NC NC 15 N NC NC NO BSL
BAP EQUIVALENT-FULLND NA 0.07236 0.078274 0.08 0.07 0.2 NC 0.0029 C 0.2 NC YES ASL
BENZO(A)PYRENE 50-32-8 0.01 J 0.011 J 0.01 0.02 0.2 NC 0.0029 C 0.2 NC YES ASL
BENZO(B)FLUORANTHENE 205-99-2 0.021 J 0.022 J 0.02 0.02 0.18 NC 0.029 C NC 320 C NO BSL
BENZO(G,H,I)PERYLENE 191-24-2 0.01 J 0.011 J 0.01 0.02 NC 210 110 N NC NC NO BSL
BENZO(K)FLUORANTHENE 207-08-9 0.021 J 0.022 J 0.02 0.02 0.17 NC 0.29 C NC NC NO BSL
PHENANTHRENE 85-01-8 0.022 J 0.022 J 0.02 0.02 NC 210 110 N NC NC NO BSL
PYRENE 129-00-0 0.01 J 0.011 J 0.01 0.02 210 NC 110 N NC NC NO BSL
Inorganics (ug/L)
ALUMINUM 7429-90-5 98 J 440 299.33 249.67 NC 3500 3700 N NC NC NO BSL
ANTIMONY 7440-36-0 1.6 J 1.9 J 1.75 0.92 6 NC 1.5 N 6 NC YES ASL
ARSENIC 7440-38-2 0.4 J 1.3 J 0.81 1.41 50 NC 0.045 C 10 NC YES ASL
BARIUM 7440-39-3 54 8100 1440.33 1440.33 2000 NC 730 N 2000 NC YES ASL
CADMIUM 7440-43-9 0.15 J 0.16 J 0.16 2.15 5 NC 1.8 N 5 NC NO BSL
CALCIUM 7440-70-2 39000 1900000 426500.00 426500.00 NC NC NC NC NC NO BSL
CHROMIUM 7440-47-3 0.63 J 3.5 1.43 1.43 100 NC NC 100 NC NO BSL
COBALT 7440-48-4 0.36 J 31 5.89 5.89 1000 NC 1.1 N NC NC YES ASL
COPPER 7440-50-8 1.2 58 12.58 12.58 650 NC 150 N 1300 NC NO BSL
IRON 7439-89-6 79 120000 20363.17 20363.17 5000 5000 2600 N NC NC YES ASL
LEAD 7439-92-1 0.98 J 5.7 2.61 2.61 7.5 NC NC 15 NC NO BSL
MAGNESIUM 7439-95-4 12000 1900000 354666.67 354666.67 NC NC NC NC NC NO BSL
MANGANESE 7439-96-5 29 19000 3253.17 3253.17 150 NC 88 N NC NC YES ASL
NICKEL 7440-02-0 1.8 100 20.25 20.25 100 NC 73 N NC NC YES ASL
POTASSIUM 7440-09-7 2300 100000 20983.33 20983.33 NC NC NC NC NC NO BSL
SELENIUM 7782-49-2 1.5 J 11 J 4.00 2.83 50 NC 18 N 50 NC NO BSL

Minimum 

Result(1)

Maximum 

Result(1)(2)

USEPA ORNL 

Tapwater 

Criteria(5)

Vapor Intrusion 

Screening 

Concentration(7)
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Parameter CAS No.
Average 

Positive Result
Overall Average

TACO Class 1 

Groundwater 

Criteria(3)

Non-TACO 

Class 1 

Groundwater 

Criteria(4)

USEPA MCL 

Criteria(6)

COPC 

Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection

Minimum 

Result(1)

Maximum 

Result(1)(2)

USEPA ORNL 

Tapwater 

Criteria(5)

Vapor Intrusion 

Screening 

Concentration(7)

SODIUM 7440-23-5 82000 15000000 2958666.67 2958666.67 NC NC NC NC NC NO BSL
THALLIUM 7440-28-0 0.067 J 0.38 J 0.15 0.13 2 NC NC 2 NC NO BSL
VANADIUM 7440-62-2 0.33 J 1.5 0.72 1.40 49 NC 18 N NC NC NO BSL
ZINC 7440-66-6 6.5 37 17.05 17.05 5000 NC 1100 N NC NC NO BSL
Notes:

1 - Duplicate analytical results are not  used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

2 - The maximum detected concentration is used for screening purposes.

3 - Illinois EPA Remediation Objectives for Class 1 Groundwater (online 2009).

4 - Groundwater Remediation Objectives for Chemicals Not Listed in TACO (Illinois EPA, May 1, 2007).

5 - USEPA ORNL Tap Water Screening Level.  The non-carcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient

     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1x10-6 (carcinogens denoted with a "C" flag)  (USEPA, 2011).

6 - Federal Maximum Contaminant Level (USEPA,  2006).

7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (USEPA,  2002).

     Values are from Table 2c and correspond to a target cancer risk level of 1x10-6 or hazard index =1 and an attenuation factor of 0.001.

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds a screening level.
#Dichlorodifluoromethane retained as a vapor intrusion COPC only, not as a direct contact COPC.

USEPA ORNL tapwater criteria for pyrene is used as a surrogate for benzo(g,h,i)perylene.

USEPA ORNL tapwater criteria for acenaphthene is used as a surrogate for acenaphthylene.

Illinois EPA TACO and Non-TACO criteria for endosulfan are used as surrogates for TACO and Non-TACO criteria for endosulfan I.

Chlordane Illinois EPA TACO criteria are compared to the sum of alpha- and gamma-chlordane.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 

chemical was retained as a COPC.

Definitions: Rationale Codes:

C = Carcinogen For Selection as a COPC:

COPC = Chemical of potential concern      ASL = Above COPC screening level

J = Estimated value

N = Non-carcinogen For Elimination as a COPC:

NA = Not applicable/not available.      BSL = Below COPC screening level

µg/L = microgram per liter

BaP = Benzo(a)Pyrene

CAS = Chemical Abstracts Service

TACO = Tiered Approch to Corrective Action Objectives

ORNL = Oak Ridge National Laboratory

USEPA = United States Environmental Protection Agency

EPC = Exposure Point Concentration

PRG = Prokect remediation goal

*Chloroform is not included as a COPC in groundwater due to the only detect (0.21J ug/L) is an estimated value that is nearly equivalent to the tap water screening values (TACO 0.2, ORNL 0.19 ug/L) given the uncertainty of “J”.



TABLE 6-3B

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER, 12/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Parameter CAS No.
Average 

Positive Result
Overall Average

TACO Class 1 

Groundwater 

Criteria(3)

Non-TACO Class 1 

Groundwater 

Criteria(4)

USEPA MCL 

Criteria(6)

Vapor Intrusion 

Screening 

Concentration(7)

COPC 

Flag(8)

Rationale for 

Contaminant 

Deletion or 

Selection
Volatile Organics (ug/I)
2-BUTANONE 78-93-3 2.4 J 2.4 J 2.4 0.771428 NC NC 4900 N NC 2200000 NO BSL
4-METHYL-2-PENTANONE 108-10-1 0.52 J 0.52 J 0.52 0.502857 NC NC 1000 N NC 550000 NO BSL
ACETONE 67-64-1 12 J 20 J 16 5.285714 6300 NC 12000 N NC 23000000 NO BSL
CARBON DISULFIDE 75-15-0 2.6 J 2.9 J 2.75 1.142857 700 NC 720 N NC 1200 NO BSL
CARBON TETRACHLORIDE 56-23-5 100 100 100 14.5 5 NC 0.39 C 5 0.36 YES ASL
CHLOROFORM 67-66-3 16 16 16 2.371428 0.2 NC 0.19 C 80 0.71 YES ASL
CIS-1,2-DICHLOROETHENE 156-59-2 0.56 J 0.56 J 0.56 0.294285 70 NC 28 N 70 NC NO BSL
METHYL TERT-BUTYL ETHER 1634-04-4 0.4 J 0.4 J 0.4 0.271428 70 NC 12 C NC 390 NO BSL
TETRACHLOROETHENE 127-18-4 0.31 J 0.31 J 0.31 0.258571 5 NC 9.7 C 5 13 NO BSL
TOLUENE 108-88-3 0.32 J 0.32 J 0.32 0.26 1000 NC 860 N 1000 19000 NO BSL

Notes:

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

2 - The maximum detected concentration is used for screening purposes.

3 - Illinois EPA Remediation Objectives for Class 1 Groundwater (online 2009).

4 - Groundwater Remediation Objectives for Chemicals Not Listed in TACO (Illinois EPA, May 1, 2007).

5 - USEPA ORNL Tap Water Screening Level.  The non-carcinogenic values (denoted with a "N" flag) are the PRG divided by 10 to correspond to a target hazard quotient

     of 0.1.  Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag)  (USEPA, 2008).

6 - Federal Maximum Contaminant Level (USEPA,  2006).

7 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (USEPA,  2002).

     Values are from Table 2c and correspond to a target cancer risk level of 1E-6 or hazard index =1 and an attenuation factor of 0.001.

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds a screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  Shaded chemical name indicates that the 

chemical was retained as a COPC.

Definitions:

C = Carcinogen

J = Estimated value

N = Non-carcinogen

ug/L = Microgram per liter

Rationale Codes:

ASL = Above COPC screening level

BSL = Below COPC screening level

Minimum 

Result(1)

Maximum 

Result(1)(2)

USEPA ORNL 

Tapwater 

Criteria(5)



TABLE 6-4

CHEMICALS RETAINED AS COPCs

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Groundwater

Volatile Organics
CARBON TETRACHLORIDE X
CHLOROFORM X
XYLENES X*
Polynuclear Aromatic Hydrocarbons
BAP EQUIVALENT-FULLND X X X
BENZO(A)ANTHRACENE X X
BENZO(A)PYRENE X X X
BENZO(B)FLUORANTHENE X X
BENZO(K)FLUORANTHENE X X
CHRYSENE X
DIBENZO(A,H)ANTHRACENE X X
INDENO(1,2,3-CD)PYRENE X X
PCBs
TOTAL AROCLOR-FULLND X
Inorganics
ALUMINUM X X* X*
ANTIMONY X X
ARSENIC X X* X X* X
BARIUM X
CHROMIUM X X
COBALT X X* X X* X
IRON X X X
MANGANESE X X* X X* X
MERCURY X* X*
NICKEL X
THALLIUM X X
VANADIUM X X

X - indicates retained as COPC for that pathway PCB = Polychlorinated Biphenyls

*Construction worker scenario only for that pathway

Direct Contact
Chemical

Surface Soil

Direct Contact Inhalation

Subsurface Soil

Direct Contact Inhalation



TABLE 6-5

HUMAN HEALTH RISK ASSESSMENT
EXPOSURE ROUTES FOR POSSIBLE QUANTITATIVE EVALUATION

SITE 5 – TRANSFORMER STORAGE BONEYARD
NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Receptors Exposure Routes
Construction Workers
(future land use)

 Surface Soil - Dermal Contact
 Surface Soil - Incidental Ingestion
 Subsurface Soil - Dermal Contact
 Subsurface Soil - Incidental Ingestion
 Inhalation of Air/Dust
 Groundwater - Dermal Contact (during excavation)
 Groundwater Inhalation of Volatiles in a Trench

(during excavation)
Adolescent Trespasser
(current land use)

 Surface Soil - Dermal Contact
 Surface Soil - Incidental Ingestion
 Inhalation of Air/Dust

Maintenance/Occupational Workers
(future and current land use)

 Surface Soil - Dermal Contact
 Surface Soil - Incidental Ingestion
 Inhalation of Air/Dust

On-Base Military Residents
(Adult/Children) (future land use)

 Surface Soil - Dermal Contact
 Surface Soil - Incidental Ingestion
 Subsurface Soil - Dermal Contact

(1)

 Subsurface Soil - Incidental Ingestion
(1)

 Inhalation of Air/Dust
 Groundwater - Dermal Contact
 Groundwater - Ingestion
 Groundwater - Inhalation of Volatiles

Onsite Civilian Residents
(Adult/Children) (future land use)

 Surface Soil - Dermal Contact
 Surface Soil - Incidental Ingestion
 Subsurface Soil - Dermal Contact

(1)

 Subsurface Soil - Incidental Ingestion
(1)

 Inhalation of Air/Dust
 Groundwater - Dermal Contact
 Groundwater - Ingestion
 Groundwater - Inhalation of Volatiles

(1) Exposure to subsurface soil for maintenance/occupational workers and future residents will be
evaluated to account for the possibility that subsurface soil may be brought to the surface in a future
excavation project



TABLE 6-6

EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Scenario Timeframe:  Current/Future

Medium:   Soil

Exposure Medium:  Surface Soil

Exposure Point:  Entire Site

 

Chemical of Units # Detects/ Arithmetic Maximum Dataset 95% UCL of the Mean RME1 CTE2

Potential Concern  # Samples Mean Detection Distribution Statistic EPC EPC

 95% UCL Mean

Volatile Organics

Xylenes*# mg/kg 15/24 0.061 (3)
0.760 LN or gamma 95% KM (BCA) UCL 0.128 0.061

PAHs/Semivolatile Organic Compounds

BAP EQUIVALENT mg/kg 23/24 2.47 (3)
17.3 LN or gamma 95% KM (Chebyshev) UCL 5.68 2.47

PCBs

TOTAL AROCLORS (FULL NDs) mg/kg 14/24 0.110 (3)
0.292 nonparametric 95% KM (t) UCL 0.126 0.110

Inorganics

ALUMINUM mg/kg 24/24 7,400 14,000 normal 95% Student's-t (UCL) 8,594 7,400

ANTIMONY mg/kg 18/24 0.83 (3)
4.7 LN or gamma 95% KM (percentile bootstrap) UCL 1.2 0.83

ARSENIC mg/kg 24/24 5.6 12 LN or gamma 95% Approx. Gamma UCL 6.61 5.6

CHROMIUM mg/kg 24/24 13.3 25 normal 95% Student's-t (UCL) 15.1 13

COBALT mg/kg 24/24 5.90 11 normal 95% Student's-t (UCL) 6.67 5.90

IRON mg/kg 24/24 20,400 66,000 LN or gamma 95% Approx. Gamma UCL 25,080 20,400

MANGANESE mg/kg 24/24 441 940 LN or gamma 95% Approx. Gamma UCL 501 441

MERCURY*# mg/kg 19/24 0.084 (3)
0.530 LN or gamma 95% KM (BCA) UCL 0.129 0.084

THALLIUM mg/kg 24/24 0.373 1.2 LN or gamma 95% Approx. Gamma UCL 0.486 0.373

VANADIUM mg/kg 24/24 18.5 34 normal 95% Student's-t (UCL) 20.6 18.5

Footnotes:

1.  95% UCL for RME scenario except for construction workers and residential scenario; EPCs for soil for these receptors are the maximum detections of COPCs.

2.  Mean is the EPC for each soil COPC in the CTE scenarios.

3.  Kaplan-Meier statistical mean (with NDs included)
* COPC for inhalation pathway only.
# COPC for construction worker scenario only.

PCB = Polychlorinated Biphenyl LN  = Log-Normal Distribution

EPC = Exposure Point Concentration KM = Kaplan-Meier

ND = Non-Detected mg/kg = milligram per kilogram

UCL = Upper Confidence Limit BCA = Biased-corrected accelerated

RME = Reasonable Maximum Exposure COPC = Chemical of Potential Concern

CTE = Central Tendency Exposure



TABLE 6-7

EXPOSURE POINT CONCENTRATION SUMMARY - SUBSURFACE SOIL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium:  Subsurface Soil

Exposure Point:  Construction excavation or post-construction excavation

Maximum Dataset 95% UCL of the Mean 95% UCL RME CTE

# Detects/ Detected Distribution Statistic EPC EPC

# Samples Concentration Maximum Mean

PAHs/Semivolatile Organic Compounds

BAP EQUIVALENT mg/kg 37/47 0.942 (1)
27.4 nonparametric 99% KM (Chebyshev) UCL 7.04 27.40 0.942

Inorganics

ALUMINUM mg/kg 47/47 10,900 19,000 normal 95% Student's-t UCL 12,000 19,000 10,900

ARSENIC mg/kg 47/47 7.2 16 normal 95% Student's-t UCL 7.86 16 7.2

CHROMIUM mg/kg 47/47 18 39 normal 95% Student's-t UCL 20 39 18

COBALT mg/kg 47/47 8.8 14 normal 95% Student's-t UCL 9.5 14 8.8

IRON mg/kg 47/47 23,600 39,000 normal 95% Student's-t UCL 25,600 39,000 23,600

MANGANESE mg/kg 47/47 743 1,800 LN or gamma 95% Approx. Gamma UCL 833 1,800 743

MERCURY*# mg/kg 38/47 0.041 (1)
0.12 LN or gamma 95% KM (BCA) UCL 0.048 0.12 0.041

THALLIUM mg/kg 47/47 0.35 1.9 nonparametric 95% Chebyshev UCL 0.507 1.9 0.35

VANADIUM mg/kg 47/47 23.7 40 normal 95% Student's-t UCL 25.4 40 23.7

Footnotes:
* COPC for inhalation pathway only.
# COPC for construction worker scenario only.

For fewer than 10 samples, the maximum detected concentration is recommended to be used as the RME EPC.

1 - Kaplan-Meier statistical mean (with NDs included)

PAH = Polynuclear Aromatic Hydrocarbon UCL = Upper Confidence Level CTE =  Central Tendency Exposure

BaP = Benzo(a)pyrene BCA = Biased-corrected accelerated COPC = Chemical of Potential Concern

mg/kg = miligram per kilogram RME =Reasonable Maximum Exposure

LN =Log-Normal EPC =  Exposure Point Concentration

Chemical of Potential Concern
Arithmetic 

mean
Units



Scenario Timeframe:  Future

Medium:   Groundwater

Exposure Medium:  Groundwater

Exposure Point:  Construction Excavation; Hypothetical Residential Potable Water

 

Chemical Units # Detects/ Maximum Maximum 

of  # Samples Detected Qualifier

Potential  Concentration

Concern  

Volatile Organics

CARBON TETRACHLORIDE mg/L 1/5 0.170

CHLOROFORM mg/L 1/5 0.018

PAHs/Semivolatile Organic Compounds

BAP EQUIVALENT mg/L 2/5 0.000078

Inorganics

ANTIMONY mg/L 2/6 0.0019 J

ARSENIC mg/L 3/6 0.0013 J

BARIUM mg/L 6/6 8.1

COBALT mg/L 6/6 0.031

IRON mg/L 6/6 120

MANGANESE mg/L 6/6 19

NICKEL mg/L 6/6 0.1

Footnotes:

Heading is from the template from EPA

mg/L = milligrams per liter

PAH = polynuclear aromatic hydrocarbon

BaP = Benzo(a)pyrene

J = estimated

TABLE 6-8

EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS



TABLE 6-9

SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURES

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Exposure Parameter
Occupational/ 

Maintenance Worker
Adolescent Trespasser Construction Worker On-Site Adult Resident On-Site Child Resident

All Exposures

Csoil (mg/kg) Maximum or 95% UCL(1) Maximum or 95% UCL(1) Maximum or 95% UCL(1) Maximum or 95% UCL(1) Maximum or 95% UCL(1)

Cgw (µg/L) NA NA Maximum  Maximum  Maximum  

EF (days/year) 250(3) 26(5) 30(2) 350(5) 350(5)

ED (years) 25(3) 10(5) 1(4) 24(5) 6(5)

BW (kg) 70(5) 42(5) 70(5) 70(5) 15(5)

ATn (days) 9,125(9) 3650(9) 42(8) 8,760(9) 2,190(9)

ATc (days) 25,550(9) 25,550(9) 25,550(9) 25,550(9) 25,550(9)

Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 100(5) 100(5) 330(10) 100(5) 200(5)

FI (unitless) 1(5) 1(5) 1(5) 1(5) 1(5)

SA (cm2/day) 3,280(11) 3,280(11) 3,280(11) 5,700(11) 2,800(11)

AF (mg/cm2) 0.2(11) 0.2(11) 0.3(11) 0.07(11) 0.2(11)

ABS (unitless) chemical-specific(11) chemical-specific(11) chemical-specific(11) chemical-specific(11) chemical-specific(11)

CF (kg/mg) 1x10-6 1x10-6 1x10-6 1x10-6 1x10-6

Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair (mg/m3) calculated(10) calculated(10) calculated(10) calculated(10) calculated(10)

ET (hours/day) 8(10) 2(10) 8(12) 24(10) 24(7)

PEF (m3/kg) 1.36x109(10) 1.36x109(10) 1.27 x 106(10) 1.36x109(10) 1.36Ex109(10)

VF (m3/kg) chemical-specific(10) chemical-specific(10) chemical-specific(10) chemical-specific(10) chemical-specific(10)



TABLE 6-9

SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURES

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Exposure Parameter
Occupational/ 

Maintenance Worker
Adolescent Trespasser Construction Worker On-Site Adult Resident On-Site Child Resident

Ingestion/Dermal Contact with Groundwater 

IRgw (L/day) NA NA NA 2(5) 1.5(7)

ET (hours/day) and tevent 

(hours/event)
NA NA 4(4) 0.33(4) 0.33(4)

EV (events/day) NA NA 1(4) 1(4) 1(4)

A (cm2/day) NA NA 3,300(11) 18,000(11) 6,600(11)

Kp (cm/hour) NA NA chemical-specific(11) chemical-specific(11) chemical-specific(11)

t* (hours), t (hour), and B 
(unitless)

NA NA chemical-specific(11) chemical-specific(11) chemical-specific(11)

A Skin surface area available for contact EF Exposure frequency
ABS       Absorption factor ET Exposure time
AF          Soil-to-skin adherence factor EV Event frequency

ATc         Averaging time for carcinogenic effects FI Fraction ingested from contaminated source

ATn         Averaging time for non-carcinogenic effects InhR Inhalation rate

B            Bunge Model partitioning coefficient IR Ingestion rate (soil or groundwater)

BW         Body weight Kp           Permeability coefficient from water through skin

CF          Conversion factor SA Skin surface area available for contact
IR          Ingestion rate PEF Particulate emission factor

Csoil Exposure concentration for soil t             Lag time

Cgw Exposure concentration for groundwater t* Time it takes to reach steady-state conditions

Cair             Exposure concentration for air tevent       Duration of event

ED          Exposure duration

1 - USEPA, 2002. 8 - Illinois EPA, 2003.
2 - Illinois EPA, 2004. 9 - USEPA, 1989
3 - USEPA, 1991 10 - USEPA, 2002 Note: The exposure factors for future civilian and military 
4- Professional judgment. 11 - USEPA, 2004   residents are the same, except for exposure duration (ED) for 
5 - USEPA, 1993 12 - Assume an 8-hour work shift.   adult military residents.  Exposure duration for adult military 
6 - Adolescents (7-16 years).   residents was assumed to be the typical enlistment times of 6 
7 - USEPA, 1997   years for the RME and CTE.



TABLE 6-10

SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURES

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Exposure Parameter
Occupational/ 

Maintenance Worker
Adolescent Trespasser Construction Worker On-Site Adult Resident On-Site Child Resident

All Exposures

Csoil (mg/kg) Mean Mean Mean Mean Mean

Cgw (µg/L) NA NA Maximum  Maximum  Maximum  

EF (days/year) 219(3) 13(4) 30(2) 234(3) 234(3)

ED (years) 9(3) 10(5) 1(4) 7(3) 2(3)

BW (kg) 70(3) 42(6) 70(3) 70(3) 15(3)

ATn (days) 3,285(8) 3,650(8) 42(7) 2,555(8) 730(8)

ATc (days) 25,550(8) 25,550(8) 25,550(8) 25,550(8) 25,550(8)

Incidental Ingestion/Dermal Contact with Soil

IR (mg/day) 50(9) 50(9) 165(9) 50(9) 100(9)

FI (unitless) 1(3) 1(3) 1(3) 1(3) 1(3)

SA (cm2/day) 3,300(10) 3,100(6) 3,300(10) 5,700(10) 2,800(10)

AF (mg/cm2) 0.02(10) 0.04(10) 0.1(10) 0.01(10) 0.04(10)

ABS (unitless) chemical-specific(10) chemical-specific(10) chemical-specific(10) chemical-specific(10) chemical-specific(10)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06

Inhalation Fugitive Dust/Volatile Emissions from Soil

Cair (mg/m3) calculated(11) calculated(11) calculated(11) calculated(11) calculated(11)

ET (hours/day) 4(9) 1(9) 4(9) 24(11) 24(6)

PEF (m3/kg) 1.36E+9(11) 1.36E+9(11) 1.27 x 106(11) 1.36E+9(11) 1.36E+9(11)

VF (m3/kg) chemical-specific(11) chemical-specific(11) chemical-specific(11) chemical-specific(11) chemical-specific(11)



TABLE 6-10

SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURES

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 2

Exposure Parameter
Occupational/ 

Maintenance Worker
Adolescent Trespasser Construction Worker On-Site Adult Resident On-Site Child Resident

Ingestion/Dermal Contact with Groundwater 

IRgw (L/day) NA NA NA 1.4(3) 0.66(6)

ET (hours/day) and tevent 

(hours/event)
NA NA 2(8) 0.25(4) 0.25(4)

EV (events/day) NA NA 1(4) 1(4) 1(4)

A (cm2/day) NA NA 3,300(10) 18,000(10) 6,600(10)

Kp (cm/hour) NA NA chemical-specific(10) chemical-specific(10) chemical-specific(10)

t* (hours), t (hour), and B 
(unitless)

NA NA chemical-specific(10) chemical-specific(10) chemical-specific(10)

Notes:
A Skin surface area available for contact EF Exposure frequency
ABS       Absorption factor ET Exposure time
AF          Soil-to-skin adherence factor EV Event frequency

ATc         Averaging time for carcinogenic effects FI Fraction ingested from contaminated source

ATn         Averaging time for non-carcinogenic effects InhR Inhalation rate

B            Bunge Model partitioning coefficient IR Ingestion rate (soil or groundwater)

BW         Body weight Kp           Permeability coefficient from water through skin

CF          Conversion factor SA Skin surface area available for contact
IR          Ingestion rate PEF Particulate emission factor

Csoil Exposure concentration for soil t             Lag time

Cgw Exposure concentration for groundwater t* Time it takes to reach steady-state conditions

Cair             Exposure concentration for air tevent       Duration of event

ED          Exposure duration

1 - USEPA, 2002 7 - Illinois EPA,  2003.
2 - Illinois EPA, 2004. 8 - USEPA, 1989 Note: The exposure factors for future civilian and military 
3 - USEPA, 1993 9 - CTE is assumed to be 1/2 the RME value.   residents are the same, except for exposure duration (ED) for 
4 - Professional judgment. 10 - USEPA, 2004   adult military residents.  Exposure duration for adult military 
5 - Adolescents (7-16 years). 11 - USEPA, 2002   residents was assumed to be the typical enlistment times of 6 
6 - USEPA, 1997   years for the RME and CTE.



TABLE 6-11

NON-CANCER TOXICITY DATA - ORAL/DERMAL
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2)
Primary Combined RfD:Target Organ(s)

of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1)
Value Units Organ(s) Factors Source Date

Semivolatile Organic Compounds

BENZO(A)ANTHRACENE NA NA NA NA NA NA NA NA NA NA

BENZO(A)PYRENE NA NA NA NA NA NA NA NA NA NA

BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA

CHRYSENE NA NA NA NA NA NA NA NA NA NA

DIBENZO(A,H)ANTHRACENE NA NA NA NA NA NA NA NA NA NA

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

Volatile Organic Compound

CARBON TETRACHLORIDE Chronic 4.00E-03 mg/kg/day 1 4.00E-03 mg/kg/day Liver 1000 IRIS 3/2010

CHLOROFORM Chronic 1.00E-02 mg/kg/day 1 1.00E-02 mg/kg/day Liver 1 IRIS 10/2001

XYLENES Chronic 2.00E-01 mg/kg/day 1 2.00E-01 mg/kg/day CNS 1 IRIS 2/2003

PCBs

TOTAL AROCLORS (3) Chronic 2.00E-05 mg/kg/day 1 2.00E-05 mg/kg/day eye, immunolog. 300/1 IRIS 11/1996

Inorganics

ALUMINUM Chronic 1 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100 PPRTV 10/23/2006

ANTIMONY Chronic 0.0004 mg/kg/day 0.15 6.0E-05 mg/kg/day longevity 1000 IRIS 2/1991

ARSENIC Chronic 0.0003 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 4/2009

BARIUM Chronic 0.2 mg/kg/day 0.07 1.4E-02 mg/kg/day Kidney (nephrtox.) 300 IRIS 7/2005

CHROMIUM VI Chronic 0.003 mg/kg/day 0.025 7.5E-05 mg/kg/day Fetotoxicity, GS, Bone 300/3 IRIS 2/2/2009

COBALT Chronic 0.0003 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid 3000 PPRTV 8/2008

IRON Chronic 0.7 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006

MANGANESE Chronic 0.02 mg/kg/day 0.04 8.0E-04 mg/kg/day CNS 1/3 IRIS 4/2009

MERCURY(4)
Chronic 0.0003 mg/kg/day 0.07 2.1E-05 mg/kg/day Autoimmune 1000/1 IRIS 2/2/2009

NICKEL Chronic 0.02 mg/kg/day 0.04 8.0E-04 mg/kg/day decreased BW 300 IRIS 12/1996

THALLIUM Chronic NA NA NA No Effect IRIS 9/2009

VANADIUM Chronic 0.005 mg/kg/day 1(5)
5.0E-03 mg/kg/day Decr. cysteine in hair NA ORNL 5/2011

ALUMINUM Subchronic 1 mg/kg/day 1 1.0E+00 mg/kg/day CNS 30 ATSDR 9/2008

ANTIMONY Subchronic 0.0004 mg/kg/day 0.15 6.0E-05 mg/kg/day longevity 1000 PPRTV 7/2008

BARIUM Subchronic 0.2 mg/kg/day 0.07 1.4E-02 mg/kg/day Kidney (nephrtox.) 100 ATSDR 8/2007

CARBON TETRACHLORIDE Subchronic 0.007 mg/kg/day 1 7.0E-03 mg/kg/day Liver NA ATSDR 9/2005

CHLOROFORM Subchronic 0.1 mg/kg/day 1 1.0E-01 mg/kg/day Liver 100 ATSDR 9/1997

Chromium VI Subchronic 0.02 mg/kg/day 0.025 5.0E-04 mg/kg/day NOAEL 100 HEAST 7/1997

COBALT Subchronic 0.003 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid 300 PPRTV 8/2008

MERCURY(4)
Subchronic 0.003 mg/kg/day 0.07 2.1E-04 mg/kg/day Autoimmune 100 HEAST 7/1997

XYLENES Subchronic 0.4 mg/kg/day 1 4.0E-01 mg/kg/day 10% decrease BW 1000 PPRTV 9/2009

Notes: Definitions:

1 - USEPA, July 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance CNS = Central nervous system

        for Dermal Risk Assessment) Final. EPA/540/R/99/005. CVS = Cardiovascular system

2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. GS = Gastrointestinal System

3 - No RfD; used surrogate Aroclor 1254 for total Aroclors HEAST= Health Effects Assessment Summary Tables

4 - Values are for mercuric chloride. IRIS = Integrated Risk Information System

5 - no oral absorption efficiency information on vanadium and compounds other than vanadium pentoxide NA = Not available

ORNL = Oak Ridge National Laboratory Regional Screening Level tables, May 2011

ATSDR = Agency for Toxic Substances and Disease Registry

PPRTV = Provisional Peer Reviewed Toxicity Value



TABLE 6-12

NON-CANCER TOXICITY DATA - INHALATION
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Organ(s) Factors Source(s) Date(s)
Semivolatile Organic Compounds

BENZO(A)ANTHRACENE NA NA NA NA NA NA NA

BENZO(A)PYRENE NA NA NA NA NA NA NA

BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA

CHRYSENE NA NA NA NA NA NA NA

DIBENZO(A,H)ANTHRACENE NA NA NA NA NA NA NA

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

Volatile Organic Compound

CARBON TETRACHLORIDE Chronic 1.0E-01 mg/m3
Liver 100 IRIS 3/2010

CHLOROFORM Chronic 9.8E-02 mg/m3
Liver 100 ATSDR 9/1997

XYLENES Chronic 1.0E-01 mg/m3
Neurological 300 IRIS 2/2003

PCBs
TOTAL AROCLORS NA NA NA NA NA NA NA
Inorganics

ALUMINUM Chronic 5.0E-03 mg/m3
CNS 300 PPRTV 10/23/2006

ARSENIC Chronic 1.50E-05 mg/m3
CNS, GI, heart not available CA EPA 9/2009

BARIUM Chronic 5.00E-04 mg/m3
Reproductive 1000 HEAST 7/1997

CHROMIUM VI Chronic 1.0E-04 mg/m3
Respiratory 300/1 IRIS 4/2009

COBALT Chronic 6.0E-06 mg/m3 Respiratory 300 PPRTV 8/2008

MANGANESE Chronic 5.00E-05 mg/m3
CNS 1000/1 IRIS 4/2009

MERCURY Chronic 0.00003 mg/m3
CNS not available CA EPA 12/2008

BARIUM Subchronic 0.005 mg/m3
Reproductive 100 HEAST 7/1997

CARBON TETRACHLORIDE Subchronic 0.189 mg/m3
Liver not available ATSDR 9/2005

CHLOROFORM Subchronic 0.241 mg/m3
Liver 300 ATSDR 9/1997

COBALT Subchronic 2.00E-05 mg/m3 Respiratory 100 PPRTV 8/2008

XYLENES Subchronic 4.00E-01 mg/m3
CNS 100 PPRTV 9/2009

Definitions:

IRIS = Integrated Risk Information System

CNS = Central Nervous System

HEAST= Health Effects Assessment Summary Tables

NA = Not available

ATSDR = Agency for Toxic Substances and Disease Registry

CA EPA = California Envirnomental Protection Agency

ORNL = Oak Ridge National Laboratory Regional Screening Level tables, May 2011

PPRTV = Provisional Peer Reviewed Toxicity Value



TABLE 6-13

CANCER TOXICITY DATA - ORAL/DERMAL

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1)
Value Units Description Source Date

Semivolatile Organic Compounds

BENZO(A)ANTHRACENE 7.3E-01 (mg/kg/day)-1
1 7.3E-01 (mg/kg/day)-1

B2 USEPA(1) 7/1993

BENZO(A)PYRENE 7.3E+00 (mg/kg/day)-1
1 7.3E+00 (mg/kg/day)-1

B2 IRIS 4/2009

BENZO(B)FLUORANTHENE 7.3E-01 (mg/kg/day)-1
1 7.3E-01 (mg/kg/day)-1

B2 USEPA(1) 7/1993

CHRYSENE 7.3E-03 (mg/kg/day)-1 1 7.3E-03 (mg/kg/day)-1 B2 USEPA(1) 7/1993

DIBENZO(A,H)ANTHRACENE 7.3E+00 (mg/kg/day)-1
1 7.3E+00 (mg/kg/day)-1

B2 USEPA(1) 7/1993

INDENO(1,2,3-CD)PYRENE 7.3E-01 (mg/kg/day)-1
1 7.3E-01 (mg/kg/day)-1

B2 USEPA(1) 7/1993

Volatile Organic Compound

CARBON TETRACHLORIDE 7.0E-02 (mg/kg/day)-1
1 7.0E-02 (mg/kg/day)-1

Likely to be carcinogenic to humans. IRIS 3/2010

CHLOROFORM RfD protective (mg/kg/day)-1
B2 (but threshold MOA - cytotoxicity nec.) IRIS 10/2001

XYLENES NA NA NA Data inadequate for assessing carc. IRIS 2/2003

PCBs

TOTAL AROCLORS (highly chlorinated) 2.0E+00 (mg/kg/day)-1
1 2.0E+00 (mg/kg/day)-1

B2 IRIS 6/1997

Inorganics

ALUMINUM NA NA NA NA NA NA

ANTIMONY NA NA NA NA IRIS 2/1991

ARSENIC 1.5E+00 (mg/kg/day)-1
1 1.5E+00 (mg/kg/day)-1

A IRIS 4/2009

BARIUM NA NA NA D IRIS 4/2009

CHROMIUM VI* NA NA NA
D/Not classifiable as to human 

carcinogenicity
IRIS 2/2/2009

COBALT NA NA NA NA NA NA

IRON NA NA NA NA NA NA

MANGANESE NA NA NA D IRIS 4/2009

MERCURY NA NA NA C/Possible Human Carcinogen IRIS 4/2009

NICKEL NA NA NA NA (nickel soluble salts) IRIS

THALLIUM NA NA NA Inadequate information to assess. IRIS 9/2009

VANADIUM NA NA NA NA IRIS 6/1988

Notes: EPA Group:

1 - USEPA, 2004      A - Human carcinogen.

2 - Adjusted dermal cancer slope factor = oral cancer slope factor/oral absorption efficiency      B1 - Probable human carcinogen - indicates that limited human data are available.

NA = Not available      B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

* Note that total chromium results are likely to be predominantly Cr III.               inadequate or no evidence in humans.

     C - Possible human carcinogen.

Definitions:      D - Not classifiable as a human carcinogen.

IRIS = Integrated Risk Information System.      E - Evidence of non-carcinogenicity.

NA = Not available.

USEPA(1) = USEPA, 1993d CSF = Cancer Slope Factor

PCB = Polychlorinated biphenyl

mg/kg = milligram per kilogram

MOA = Mode of action



TABLE 6-14

CANCER TOXICITY DATA - INHALATION
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Chemical Weight of Evidence/ Unit Risk

of Potential Cancer Guideline  

Concern Value Units Description Source Date

Semivolatile Organic Compounds

BENZO(A)ANTHRACENE 1.1E-04 (ug/m3)-1
B2 CAEPA 4/2009

BENZO(A)PYRENE 1.1E-03 (ug/m3)-1
B2 CAEPA 4/2009

BENZO(B)FLUORANTHENE 1.1E-04 (ug/m3)-1
B2 CAEPA 4/2009

CHRYSENE 1.1E-05 (ug/m3)-1
NA CAEPA 4/2009

DIBENZO(A,H)ANTHRACENE 1.2E-03 (ug/m3)-1
B2 CAEPA 4/2009

INDENO(1,2,3-CD)PYRENE 1.1E-04 (ug/m3)-1
B2 CAEPA 4/2009

Volatile Organic Compound

CARBON TETRACHLORIDE 6.0E-06 (ug/m3)-1
Likely to be carcinogenic to humans. IRIS 3/2010

CHLOROFORM 2.3E-05 (ug/m3)-1
B2 (but threshold MOA - cytotoxicity nec.) IRIS 10/2001

XYLENES NA NA Data inadequate for assessing carc. IRIS 2/2003

PCBs

TOTAL AROCLORS 5.7E-04 (ug/m3)-1
B2 IRIS 6/1997

Inorganics

ALUMINUM NA NA NA NA NA

ARSENIC 4.3E-03 (ug/m3)-1
A IRIS 4/2009

CHROMIUM VI* 1.2E-02 (ug/m3)-1
A/Known human carcinogen IRIS 4/2009

COBALT 9.0E-03 (ug/m3)-1
Likely to be carcinogenic to humans. PPRTV 9/12/2008

MANGANESE NA NA NA NA NA

MERCURY NA NA C/Possible Human Carcinogen IRIS 4/2009

* Note that total chromium results are likely to be predominantly Cr III. EPA Group:

Definitions:      A - Human carcinogen.

IRIS = Integrated Risk Information System.      B1 - Probable human carcinogen - indicates that limited human data are available.

PPRTV = Provisional Peer Reviewed Toxicity Value      B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

CA EPA = California Envirnomental Protection Agency               inadequate or no evidence in humans .

MOA = mode of action      C - Possible human carcinogen.

NA = Not available      D - Not classifiable as a human carcinogen.

ORNL = Oak Ridge National Laboratory Regional Screening Level tables, May 2011      E - Evidence of non-carcinogenicity.

PCB = Polychlorinated biphenyl

ug/m3 =  microgram per cubic meter

Unit Risk



TABLE 6-15

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Construction/Excavation Surface Soil Ingestion 8.E-07 - - - - - - 0.8 - -

Worker Dermal Contact 3.E-07 - - - - - - 0.03 - -
Inhalation 5.E-08 - - - - - - 4 Manganese
Total 1.E-06 - - - - - - 5 Manganese

Subsurface Soil Ingestion 1.E-06 - - - - - - 0.7 - -
Dermal Contact 4.E-07 - - - - - - 0.016 - -
Inhalation 6.E-08 - - - - - - 8 Manganese
Total 2.E-06 - - - - - - 9 Manganese

Average Soil1 Total 1.E-06 7 Manganese

Groundwater Ingestion NA - - - - - - NA - -
Dermal Contact 6.E-08 - - - - - - 3 Manganese
Vapor into Trench 9.E-09 0.003
Total 6.E-08 - - - - - - 3 - -

Total Surface Soil 1.E-06 - - - - - - 5 Manganese
Total Subsurface Soil 2.E-06 - - - - - - 9 Manganese

Total Groundwater 6.E-08 - - - - - - 3 Manganese

Total Across the Entire Site2 1.E-06 - - - - - - 10 Manganese

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Occupational/Maintenance Surface Soil Ingestion 2.E-05 - - c-PAH Arsenic 0.4 - -

Worker Dermal Contact 1.E-05 - - - - c-PAH 0.010 - -
Total 3.E-05 - - c-PAH Arsenic 0.4 - -

Subsurface Soil Ingestion 2.E-05 - - c-PAH Arsenic 0.49 - -
Dermal Contact 2.E-05 - - - - c-PAH 0.01 - -
Total 4.E-05 - - c-PAH Arsenic 0.5 - -

Average Soil1 Total 3.E-05 c-PAH Arsenic 0.5 - -

Groundwater Vapor Intrusion 3.E-06 - - - - CCl4 0.01 - -

Total Surface Soil 3.E-05 - - c-PAH Arsenic 0.4 - -
Total Subsurface Soil 4.E-05 - - c-PAH Arsenic 0.5 - -

Vapor Intrusion 3.E-06 - - - - - - 0.01 - -

Total Across the Entire Site2 4.E-05 - - c-PAH Arsenic, CCl4 0.5 - -



TABLE 6-15

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Adolescent Trespasser Surface Soil Ingestion 3.E-06 - - - - cPAH 0.07 - -
Dermal Contact 3.E-06 - - - - cPAH 0.002 - -
Total 6.E-06 - - - - - - 0.07 - -

Total Surface Soil 6.E-06 - - - - cPAH 0.07 - -

Total Across the Entire Site 6.E-06 - - - - cPAH 0.07 - -

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Future Child Resident Surface Soil Ingestion 1.E-03 cPAHs Arsenic - - 3 Iron
Dermal Contact 3.E-04 cPAHs - - Arsenic 0.12 - -
Total 1.E-03 cPAHs Arsenic - - 4 Iron

Subsurface Soil Ingestion 2.E-03 cPAHs Arsenic - - 3 Manganese
Dermal Contact 5.E-04 cPAHs - - Arsenic 0.06 - -
Total 2.E-03 cPAHs Arsenic - - 3 Iron, Manganese

Average Soil1 Total 2.E-03 cPAHs Arsenic - - 4 Iron, Manganese

Groundwater Ingestion 1.E-04 - - cPAHs, CCl4, Arsenic - - 127 Many COPCs

Dermal Contact 1.E-05 - - - - CCl4 0.4 --

Inhalation - Showering 4.E-09 - - - - - - 0.00007 --

Vapor Intrusion 3.E-06 - - - - CCl4 0.05 --

Total 2.E-04 - - cPAHs, CCl4, Arsenic - - 127 Many COPCs

Total Surface Soil 1.E-03 cPAHs Arsenic - - 4 Iron
Total Subsurface Soil 2.E-03 cPAHs Arsenic 3 Manganese

Total Groundwater 2.E-04 - - cPAHs, CCl4, Arsenic - - 127 Many COPCs

Total Across the Entire Site2 2.E-03 cPAHs, Arsenic CCl4 - - 131 Many COPCs



TABLE 6-15

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURE (RME)

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 3 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Future Adult Resident Surface Soil Ingestion 2.E-04 cPAHs - - Arsenic 1.0 - -
Dermal Contact 8.E-05 - - cPAHs -- 0.018 - -
Total 2.E-04 cPAHs -- Arsenic 1.0 - -

Subsurface Soil Ingestion 3.E-04 cPAHs Arsenic -- 1.1 - -
Dermal Contact 1.E-04 cPAHs -- Arsenic 0.009 - -
Total 4.E-04 cPAHs Arsenic -- 1.1 - -

Average Soil1 Total 3.E-04 cPAHs Arsenic -- 1.1 - -

Groundwater Ingestion 1.E-04 CCl4 cPAHs, Arsenic -- 36.3 Many COPCs

Dermal Contact 2.E-05 - - CCl4 -- 0.2 - -

Inhalation - Showering 2.E-08 - - - - - - 0.00007 - -

Vapor Intrusion 1.E-05 - - - - CCl4 0.05 - -

Total 2.E-04 CCl4 cPAHs, Arsenic 37 Many COPCs

Total Surface Soil 2.E-04 cPAHs -- Arsenic 1.0 - -
Total Subsurface Soil 4.E-04 cPAHs Arsenic -- 1.1

Total Groundwater 2.E-04 CCl4 cPAHs, Arsenic - - 37 Many COPCs

Total Across the Entire Site2 5.E-04 cPAHs, CCl4 Arsenic - - 38 Many COPCs

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Total Residential Risks Surface Soil Ingestion 1.E-03 cPAHs Arsenic - - NA - -
Dermal Contact 4.E-04 cPAHs - - Arsenic NA - -
Total 2.E-03 cPAHs Arsenic - - NA - -

Subsurface Soil Ingestion 2.E-03 cPAHs Arsenic -- NA - -
Dermal Contact 7.E-04 cPAHs - - Arsenic NA - -
Total 2.E-03 cPAHs Arsenic -- NA - -

Average Soil1 Total 2.E-03 cPAHs Arsenic -- NA

Groundwater Ingestion 3.E-04 CCl4 cPAHs, Arsenic - - NA - -

Dermal Contact 2.E-05 - - CCl4 - - NA - -

Inhalation - Showering 2.E-08 - - - - - - NA - -
Vapor Intrusion 1.E-05 - - - - - - NA - -

Total 3.E-04 CCl4 cPAHs, Arsenic - - NA - -

Total Surface Soil 2.E-03 cPAHs -- - - NA - -
Total Subsurface Soil 2.E-03 cPAHs Arsenic - - NA - -

Total Groundwater 3.E-04 CCl4 cPAHs, Arsenic - - NA - -

Total Across the Entire Site2 2.E-03 cPAHs, CCl4 Arsenic - - NA - -

cPAHs = Carcinogenic PAHs
NA = Not applicable
1 The risks and HIs between surface and subsurface soil are averaged because exposure factors in risk assessment apply 100% of soil contact to each soil medium.
2 Averaged surface and subsurface soil ILCRs and HIs, then added to the total risk calculated for groundwater to achieve the overall risk summaries.
COPC = Chemical of Potential Concern



TABLE 6-16

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTE)

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Construction/Excavation Surface Soil Ingestion 7.E-08 - - - - - - 0.2 - -

Worker Dermal Contact 1.E-08 - - - - - - 0.004 - -
Inhalation 1.E-08 - - - - - - 1.0 - -
Total 1.E-07 - - - - - - 1.2 - -

Subsurface Soil Ingestion 5.E-08 - - - - - - 0.2 - -
Dermal Contact 7.E-09 - - - - - - 0.0024 - -
Inhalation 2.E-08 - - - - - - 1.7 Manganese
Total 7.E-08 - - - - - - 1.9 Manganese

Average Soil
1 Total 9.E-08 - - - - - - 1.5 Manganese

Groundwater Ingestion NA - - - - - - NA - -
Dermal Contact 4.E-08 - - - - - - 1.7 Manganese
Vapor into Trench 4.E-09 - - - - - - 0.002 - -
Total 4.E-08 - - - - - - 1.7 Manganese

Total Surface Soil 1.E-07 - - - - - - 1.2 Manganese
Total Subsurface Soil 7.E-08 - - - - - - 1.9 Manganese

Total Groundwater 4.E-08 - - - - - - 1.7 Manganese

Total Across the Entire Site2 1.E-07 - - - - - - 3 Manganese

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Occupational/Maintenance Surface Soil Ingestion 1.E-06 - - - - - - 0.2 - -

Worker Dermal Contact 2.E-07 - - - - - - 0.0008 - -
Total 2.E-06 - - - - - - 0.2 - -

Subsurface Soil Ingestion 1.E-06 - - - - - - 0.20 - -
Dermal Contact 9.E-08 - - - - - - 0.0004 - -
Total 1.E-06 - - - - - - 0.2 - -

Average Soil1 Total 1.E-06 - - - - - - 0.2 - -

Groundwater Vapor Intrusion 4.E-07 - - - - - - 0.005 - -
Total Surface Soil 2.E-06 - - - - - - 0.2 - -

Total Subsurface Soil 1.E-06 - - - - - - 0.2 - -
Vapor Intrusion 4.E-07 - - - - - - 0.005 - -

Total Across the Entire Site2 3.E-06 - - - - - - 0.3 - -

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Adolescent Trespasser Surface Soil Ingestion 5.E-07 - - - - - - 0.02 - -
Dermal Contact 1.E-07 - - - - - - 0.0001 - -
Total 6.E-07 - - - - - - 0.02 - -

Total Surface Soil 6.E-07 - - - - - - 0.02 - -

Total Across the Entire Site 6.E-07 - - - - - - 0.02 - -



TABLE 6-16

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTE)

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Future Child Resident Surface Soil Ingestion 3.E-05 - - cPAHs Arsenic 0.5 - -
Dermal Contact 5.E-06 - - - - cPAHs 0.006 - -
Total 4.E-05 - - cPAHs Arsenic 0.5 - -

Subsurface Soil Ingestion 1.E-05 - - cPAHs Arsenic 0.6 - -
Dermal Contact 2.E-06 - - - - cPAHs 0.003 - -
Total 2.E-05 - - cPAHs Arsenic 0.6 - -

Average Soil
1 Total 3.E-05 - - cPAHs Arsenic 0.5 - -

Groundwater Ingestion 2.E-05 - - - - cPAHs, CCl4, Arsenic 37 Many COPCs

Dermal Contact 2.E-06 - - - - - - 0.27 --

Inhalation - Showering
3 4.E-09 - - - - - - 0.00007 --

Vapor Intrusion 6.E-07 - - - - - - 0.03 --

Total 2.E-05 - - - - cPAHs, CCl4, Arsenic 38 Many COPCs

Total Surface Soil 4.E-05 - - cPAHs Arsenic 0.49 - -
Total Subsurface Soil 2.E-05 - - cPAHs Arsenic 0.6 - -

Total Groundwater 2.E-05 - - - - cPAHs, CCl4, Arsenic 38 Many COPCs

Total Across the Entire Site2 7.E-05 - - cPAHs, Arsenic CCl4 38 Many COPCs

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and ≤ 1E-4 > 1E-6 and  ≤ 1E-5 (HI)

Future Adult Resident Surface Soil Ingestion 4.E-06 - - - - cPAHs 0.2 - -
Dermal Contact 6.E-07 - - - - - - 0.0007 - -
Total 5.E-06 - - - - cPAHs 0.2 - -

Subsurface Soil Ingestion 2.E-06 - - - - cPAHs 0.2 - -
Dermal Contact 2.E-07 - - - - - - 0.0004 - -
Total 2.E-06 - - - - cPAHs 0.2 - -

Average Soil1 Total 4.E-06 - - - - cPAHs 0.2 - -

Groundwater Ingestion 2.E-05 - - CCl4 cPAHs, Arsenic 17 Cobalt, Iron, Manganese

Dermal Contact 4.E-06 - - - - CCl4 0.2 - -

Inhalation - Showering
3 2.E-08 - - - - - - 0.00007 - -

Vapor Intrusion 2.E-06 - - - - CCl4 0.03 - -

Total 3.E-05 - - CCl4 cPAHs, Arsenic 17 Cobalt, Iron, Manganese

Total Surface Soil 5.E-06 - - - - cPAHs 0.2 - -
Total Subsurface Soil 2.E-06 - - - - cPAHs 0.2 - -

Total Groundwater 3.E-05 - - CCl4 cPAHs, Arsenic 17 Cobalt, Iron, Manganese

Total Across the Entire Site2 3.E-05 - - CCl4 cPAHs, Arsenic 17 Cobalt, Iron, Manganese



TABLE 6-16

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE (CTE)

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 3 OF 3

Receptor Medium Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals with
Route Risk Cancer Risks Cancer Risks Cancer Risks Index HI > 1

> 1E-4 > 1E-5 and  1E-4 > 1E-6 and  1E-5 (HI)

Total Residential Risks Surface Soil Ingestion 4.E-05 - - cPAHs Arsenic NA - -
Dermal Contact 5.E-06 - - - - cPAHs NA - -
Total 4.E-05 - - cPAHs Arsenic NA - -

Subsurface Soil Ingestion 2.E-05 - - cPAHs Arsenic NA - -
Dermal Contact 2.E-06 - - - - cPAHs NA - -
Total 2.E-05 - - cPAHs Arsenic NA - -

Average Soil
1 Total 3.E-05 - - cPAHs Arsenic NA - -

Groundwater Ingestion 4.E-05 - - CCl4 cPAHs, Arsenic NA - -

Dermal Contact 4.E-06 - - - - CCl4 NA - -

Inhalation - Showering
3 2.E-08 - - - - - - NA - -

Vapor Intrusion 3.E-06 - - - - CCl4 NA - -

Total 5.E-05 - - CCl4 cPAHs, Arsenic NA - -

Total Surface Soil 4.E-05 - - cPAHs Arsenic NA - -
Total Subsurface Soil 2.E-05 - - cPAHs Arsenic NA - -

Total Groundwater 5.E-05 - - CCl4 cPAHs, Arsenic NA - -

Total Across the Entire Site2 9.8E-05 - - cPAHs, CCl4 Arsenic NA - -

cPAHs = Carcinogenic PAHs
NA = Not applicable
1 The risks and HIs between surface and subsurface soil are averaged because exposure factors in risk assessment apply 100% of soil contact to each soil medium.
2 Averaged surface and subsurface soil ILCRs and HIs, then added to the total risk calculated for groundwater to achieve the overall risk summaries.
3 RME values for inhalation of volatiles from groundwater during showering.

COPC = Chemicals of Potential Concern



TABLE 6-17

SUMMARY OF ESTIMATED POTENTIAL UNACCEPTABLE HUMAH HEALTH RISKS

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

Receptor Medium Exposure RME RME COC RME COC CTE CTE COC CTE COC
Route Cancer (carcinogenic) RME (noncarcinogenic) Cancer (carcinogenic) CTE (noncarcinogenic)

Risk (indiv. risks >10
-6

) (HI) (indiv. HQ>1) Risk (indiv. risks >10
-6

) (HI) (indiv. HQ>1)

Construction/Excavation Surface/Subsurface Soil Inhalation - - - - 6 Manganese - - - - 1.7 Manganese

Worker Groundwater Dermal Contact - - - - 3 Manganese - - - - 1.7 Manganese

Total Risk (for all Media, all Pathways, and all COCs) - - 10 - - 3

Occupational/Maintenance Surface Soil Ingestion 1.8E-05 c-PAH - - - - 1.5E-06 - - - - - -

Worker Arsenic
Dermal Contact 1.3E-05 c-PAH - - - - - - - - - - - -

Subsurface Soil Ingestion 2.2E-05 c-PAH - - - - - - - - - - - -
Arsenic

Dermal Contact 1.6E-05 c-PAH - - - - - - - - - - - -

Groundwater Vapor Intrusion 2.5E-06 CCl4 - - - - - - - - - - - -

Total Risk (for all Media
1
, all Pathways, and all COCs) 4.E-05 - - 3.E-06 - -

Adolescent Trespasser Surface Soil Ingestion 3.3E-06 cPAH - - - - - - - - - - - -

Dermal Contact 2.6E-06 cPAH - - - - - - - - - - - -

Total Risk (for all Media, all Pathways, and all COCs) 6.E-06 - - - - - -

Future Child Resident Surface Soil Ingestion 9.5E-04 c-PAH 3 Iron 3.3E-05 c-PAH -- --
Arsenic Arsenic

Dermal Contact 3.4E-04 c-PAH - - - - 4.8E-06 c-PAH -- --
Arsenic Arsenic

Subsurface Soil Ingestion 1.5E-03 c-PAH 3 Manganese 1.4E-05 c-PAH -- --
Arsenic Arsenic

Dermal Contact 5.4E-04 c-PAH - - 1.6E-06 c-PAH -- --
Arsenic Arsenic -- --

Groundwater Ingestion 1.5E-04 c-PAH 127 Many COPCs2 1.8E-05 c-PAH 38 Many COPCs2

Arsenic Arsenic

CCl4 CCl4

Dermal Contact 9.7E-06 CCl4 -- -- 2.2E-06 CCl4 -- --

Vapor Intrusion 2.6E-06 CCl4 0.05 -- -- -- -- --

Total Risk (for all Media1, all Pathways, and all COCs) 2.E-03 131 7.E-05 38

Future Adult Resident Surface Soil Ingestion 1.6E-04 c-PAH 1.0 -- 4.4E-06 - - - - - -

Arsenic
Dermal Contact 8.0E-05 c-PAH -- 6.1E-07 - - - - - -

Arsenic --

Subsurface Soil Ingestion 2.6E-04 c-PAH 1.1 -- 2.0E-06 - - - - - -
Arsenic --

Dermal Contact 1.3E-04 c-PAH -- 2.4E-07 - - - - - -
Arsenic --

Groundwater Ingestion 1.4E-04 c-PAH 36.3 Many COPCs2 2.1E-05 c-PAH 17 Cobalt

Arsenic Arsenic Iron

CCl4 CCl4 Manganese

Dermal Contact 2.3E-05 CCl4 0.2 - - 4.4E-06 -- -- --

Vapor Intrusion 1.0E-05 CCl4 0.05 - - 2.0E-06 CCl4 -- --

Total Risk (for all Media1, all Pathways, and all COCs) 5.E-04 38 3.E-05 17

 - -   Indicates cancer risk less than 1 x 10-6 or HI less than 1.0. 

cPAHs = Carcinogenic PAHs

NA = Not applicable
1 Averaged surface and subsurface soil ILCRs and HIs, then added to the total risk calculated for groundwater to achieve the overall risk summaries.
2 Carbon tetrachloride (CCl4), barium, cobalt, iron, manganese, but predominantly manganese).



TABLE 6-18

SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

Parameter CAS #
Minimum 

Result(1)

Maximum 

Result(1)(2)

Average 

Positive 

Result

Overall 

Average

TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(3)

NON-TACO Migration to 

Groundwater - Class 1 (Soil 

Component of the 

Groundwater Ingestion 

Route)(4)

ORNL Risk Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

ORNL MCL Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

Volatile Organics (ug/kg)
2-BUTANONE 78-93-3 5.4 J 5.4 J 5.40 35.90 NC NC 1500 NC
ACETONE 67-64-1 3.9 J 38 J 15.53 150.47 25000 NC 4500 NC
BENZENE 71-43-2 0.12 J 20 J 4.90 14.70 30 NC 0.21 2.6
CARBON DISULFIDE 75-15-0 0.61 J 390 J 127.46 79.53 32000 NC 310 NC
CARBON TETRACHLORIDE 56-23-5 0.72 J 29 10.84 17.41 70 NC 0.17 1.9
CHLOROFORM 67-66-3 1.5 2.3 1.90 16.16 600 NC 0.053 NC
CYCLOHEXANE 110-82-7 0.28 J 110 J 25.12 26.54 NC NC 13000 NC
DICHLORODIFLUOROMETHANE 75-71-8 0.51 J 0.51 J 0.51 32.12 NC NC 610 NC
ETHYLBENZENE 100-41-4 0.26 J 220 54.53 23.59 13000 NC 1.7 780
METHYL ACETATE 79-20-9 3.1 J 310 139.62 52.58 NC 29000 7500 NC
METHYL CYCLOHEXANE 108-87-2 0.45 J 750 89.75 65.42 NC NC NC NC
N-PROPYLBENZENE 103-65-1 10 J 140 38.80 17.96 NC NC 2500 NC
STYRENE 100-42-5 8.1 J 8.1 J 8.10 15.19 4000 NC 1800 110
TETRACHLOROETHENE 127-18-4 2.6 2.6 2.60 16.16 60 NC 0.049 2.3
TOLUENE 108-88-3 0.26 J 270 34.57 29.57 12000 NC 1600 690
TOTAL XYLENES 1330-20-7 0.39 J 760 93.97 70.85 150000 NC 200 9800
Semivolatiles (ug/kg)
1,1-BIPHENYL 92-52-4 2.3 J 310 J 143.73 96.68 NC 150000 19000 NC
BENZALDEHYDE 100-52-7 3.4 J 15 J 9.20 121.82 NC 3300 810 NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 19 J 77 48.00 609.58 3600000 NC 1100 1400
BUTYL BENZYL PHTHALATE 85-68-7 4.2 J 91 J 28.35 592.89 930000 NC 510 NC
CARBAZOLE 86-74-8 77 J 77 J 77.00 6062.38 600 NC NC NC
DIBENZOFURAN 132-64-9 3.6 J 220 J 44.40 125.98 NC NC 680 NC
Polynuclear Aromatic Hydrocarbons (ug/kg)
2-METHYLNAPHTHALENE 91-57-6 17 J 900 165.78 265.86 NC NC 750 NC
ACENAPHTHENE 83-32-9 0.35 J 490 91.67 216.13 570000 NC 22000 NC
ACENAPHTHYLENE 208-96-8 1.8 720 J 159.67 262.23 NC 85000 22000 NC
ANTHRACENE 120-12-7 1.8 720 J 171.88 224.98 12000000 NC 360000 NC
BAP EQUIVALENT-FULLND NA 11.2106 17343.8 2575.06 2468.72 8000 NC 3.5 240
BENZO(A)ANTHRACENE 56-55-3 4.9 6100 1080.33 986.95 2000 NC 10 NC
BENZO(A)PYRENE 50-32-8 4.2 12000 1655.05 1588.38 8000 NC 3.5 240
BENZO(B)FLUORANTHENE 205-99-2 9.9 14000 2197.50 2085.62 5000 NC 35 NC
BENZO(G,H,I)PERYLENE 191-24-2 7.1 9700 1351.05 1309.71 NC 27000000 120000 NC
BENZO(K)FLUORANTHENE 207-08-9 4.6 5800 873.63 837.65 49000 NC 350 NC
CHRYSENE 218-01-9 4.6 5800 1044.80 1028.98 160000 NC 1100 NC
DIBENZO(A,H)ANTHRACENE 53-70-3 4.6 2300 393.28 435.32 2000 NC 11 NC
FLUORANTHENE 206-44-0 4.9 8500 1580.86 1468.70 4300000 NC 160000 NC
FLUORENE 86-73-7 1.3 J 490 313.77 304.67 560000 NC 27000 NC
INDENO(1,2,3-CD)PYRENE 193-39-5 8.8 9700 1322.58 1283.62 14000 NC 120 NC
NAPHTHALENE 91-20-3 0.71 J 35 17.86 305.61 12000 NC 0.47 NC
PHENANTHRENE 85-01-8 2.5 2200 623.31 635.81 NC 200000 120000 NC
PYRENE 129-00-0 2 J 10000 1750.59 1750.59 4200000 NC 120000 NC



TABLE 6-18

SURFACE SOIL MIGRATION TO GROUNDWATER SCREENING

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS
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Parameter CAS #
Minimum 

Result(1)

Maximum 

Result(1)(2)

Average 

Positive 

Result

Overall 

Average

TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(3)

NON-TACO Migration to 

Groundwater - Class 1 (Soil 

Component of the 

Groundwater Ingestion 

Route)(4)

ORNL Risk Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

ORNL MCL Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

PCBs (ug/kg)
AROCLOR-1242 53469-21-9 21 J 21 J 21.00 15.08 NC NC 5.3 NC
AROCLOR-1254 11097-69-1 14 J 100 J 31.17 18.79 NC NC 8.8 NC
AROCLOR-1260 11096-82-5 9 J 120 J 36.72 26.64 NC NC 24 NC
TOTAL AROCLOR FULLND NA 86.2 292.2 124.69 112.65 NC NC NC NC
TOTAL AROCLOR 1336-36-3 9 J 230 J 53.92 211.54 NC NC NC NC
Inorganics (mg/kg)
ALUMINUM 7429-90-5 1800 14000 7400.00 7400.00 NC NC 55000 NC
ANTIMONY 7440-36-0 0.14 J 4.7 1.04 0.87 NC NC 0.66 0.27
ARSENIC 7440-38-2 2.5 12 5.64 5.64 NC NC 0.0013 0.29
BARIUM 7440-39-3 8.6 120 54.44 54.44 NC NC 300 82
BERYLLIUM 7440-41-7 0.11 2.6 0.62 0.62 NC NC 58 3.2
CADMIUM 7440-43-9 0.094 1.9 0.45 0.45 NC NC 1.4 0.38
CALCIUM 7440-70-2 14000 130000 77500.00 77500.00 NC NC NC NC
CHROMIUM 7440-47-3 5.6 25 13.28 13.28 NC NC NC 180000
COBALT 7440-48-4 2.2 11 5.90 5.90 NC NC 0.49 NC
COPPER 7440-50-8 7.5 77 J 27.29 27.29 NC NC 51 46
IRON 7439-89-6 6700 66000 20379.17 20379.17 NC NC 640 NC
LEAD 7439-92-1 4 340 52.52 52.52 NC NC NC 14
MAGNESIUM 7439-95-4 11000 74000 42333.33 42333.33 NC NC NC NC
MANGANESE 7439-96-5 200 940 440.83 440.83 NC NC 57 NC
MERCURY 7439-97-6 0.019 J 0.53 0.10 0.08 NC NC 0.03 0.1
NICKEL 7440-02-0 6.4 25 J 16.02 16.02 NC NC 48 NC
POTASSIUM 7440-09-7 300 1900 1115.42 1115.42 NC NC NC NC
SELENIUM 7782-49-2 0.2 J 1.2 0.46 0.41 NC NC 0.95 0.26
SILVER 7440-22-4 0.022 J 0.35 0.12 0.12 NC NC 1.6 NC
SODIUM 7440-23-5 130 9900 1370.00 1370.00 NC NC NC NC
THALLIUM 7440-28-0 0.066 J 1.2 0.37 0.37 NC NC NC 0.14
VANADIUM 7440-62-2 10 34 18.46 18.46 NC NC 180 NC
ZINC 7440-66-6 27 350 107.88 107.88 NC NC 680 NC

Notes:

1 - Duplicate analytical results are not  used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

2 - The maximum detected concentration is used for screening purposes

3 - Section 742 Table A, Tier 1 Soil Remediation Objectives for Residential Properties (online, 2009). Definitions:

4 - Soil Remediation Objectives for Residential Properties, Non-TACO Chemicals (2007) J = Estimated value

5 - USEPA ORNL Soil Screening Level for the Protection of Groundwater (USEPA,  2008) NC = No criteria

Values are for hexavalent chromium. NA = not available/not applicable

Acenaphthene is used as a surrogate for acenaphthylene

Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene

Nickel criteria based on nickle soluble salts

BAP equivalent criteria based on BaP

Illinois EPA TACO criteria for chlordane used as a surrogate for alpha- and gamma-chlordane

Illinois EPA TACO criteria for endosulfan used as a surrogate for endosulfan I

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  
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HUMAN HEALTH SUBSURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT

SITE 5 -  TRANSFORMER STORAGE BONEYARD

GREAT LAKES NAVAL STATION

GREAT LAKES, ILLINOIS
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Parameter CAS #
Minimum 

Result(1)

Maximum 

Result(1)(2)

Average 

Positive 

Result

Overall 

Average

TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(3)

NON-TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(4)

ORNL Risk Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

ORNL MCL Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

Volatile Organics (ug/kg)
2-BUTANONE 78-93-3 2.2 J 9.4 J 5.80 21.40 NC NC 1500 NC
ACETONE 67-64-1 2.7 J 67 J 18.71 89.07 25000 NC 4500 NC
BENZENE 71-43-2 0.11 J 50 17.79 9.10 30 NC 0.21 2.6
CARBON DISULFIDE 75-15-0 0.23 J 320 J 62.72 22.17 32000 NC 310 NC
CARBON TETRACHLORIDE 56-23-5 0.42 J 33 14.23 10.28 70 NC 0.17 1.9
CHLOROFORM 67-66-3 0.2 J 8.8 2.64 8.91 600 NC 0.053 NC
CYCLOHEXANE 110-82-7 15 J 120 J 46.80 15.77 NC NC 13000 NC
DICHLORODIFLUOROMETHANE 75-71-8 0.32 J 0.5 J 0.42 17.34 NC NC 610 NC
ETHYLBENZENE 100-41-4 7.1 J 87 42.86 10.18 13000 NC 1.7 780
METHYL ACETATE 79-20-9 0.7 J 260 J 103.89 27.01 NC 29000 7500 NC
METHYL CYCLOHEXANE 108-87-2 30 J 520 175.00 30.37 NC NC NC NC
METHYLENE CHLORIDE 75-09-2 19 J 19 J 19.00 18.14 20 NC 1.2 1.3
N-PROPYLBENZENE 103-65-1 52 J 53 52.50 9.86 NC NC 2500 NC
TETRACHLOROETHENE 127-18-4 2.9 5.6 4.25 8.82 60 NC 0.049 2.3
TOLUENE 108-88-3 0.27 J 120 J 17.36 13.25 12000 NC 1600 690
TOTAL XYLENES 1330-20-7 55 J 440 216.25 36.59 150000 NC 200 9800
TRICHLOROFLUOROMETHANE 75-69-4 18 J 18 J 18.00 8.45 NC NC 830 NC
Semivolatile Organics (ug/kg)
1,1-BIPHENYL 92-52-4 6.5 J 30 J 18.25 13.88 NC 150000 19000 NC
ACETOPHENONE 98-86-2 1.6 J 1.6 J 1.60 73.82 NC NC 1100 NC
BENZALDEHYDE 100-52-7 4.3 J 12 J 7.63 15.00 NC 3300 810 NC
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 12 J 23 J 17.10 78.32 3600000 NC 1100 1400
BUTYL BENZYL PHTHALATE 85-68-7 4.2 J 4.7 J 4.45 73.55 930000 NC 510 NC
CARBAZOLE 86-74-8 3200 J 3200 J 3200.00 731.49 600 NC NC NC
DI-N-BUTYL PHTHALATE 84-74-2 7.2 J 12 J 9.10 36.91 2300000 NC 9200 NC
DIBENZOFURAN 132-64-9 1.6 J 1100 142.49 40.39 NC NC 680 NC
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HUMAN HEALTH SUBSURFACE SOIL MIGRATION TO GROUNDWATER SCREENING ASSESSMENT

SITE 5 -  TRANSFORMER STORAGE BONEYARD

GREAT LAKES NAVAL STATION

GREAT LAKES, ILLINOIS
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Parameter CAS #
Minimum 

Result(1)

Maximum 

Result(1)(2)

Average 

Positive 

Result

Overall 

Average

TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(3)

NON-TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(4)

ORNL Risk Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

ORNL MCL Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

Polynuclear Aromatic Hydrocarbons (ug/kg)
2-METHYLNAPHTHALENE 91-57-6 0.38 J 620 J 31.70 125.50 NC NC 750 NC
ACENAPHTHENE 83-32-9 0.38 J 920 J 91.07 45.09 570000 NC 22000 NC
ACENAPHTHYLENE 208-96-8 0.79 J 310 J 43.21 122.39 NC 85000 22000 NC
ANTHRACENE 120-12-7 0.38 J 6500 248.61 168.73 12000000 NC 360000 NC
BAP EQUIVALENT-FULLND NA 2.7 27430 1195.26 942.69 8000 NC 3.5 240
BENZO(A)ANTHRACENE 56-55-3 0.79 J 22000 1021.07 660.74 2000 NC 10 NC
BENZO(A)PYRENE 50-32-8 1.2 J 18000 963.28 617.97 8000 NC 3.5 240
BENZO(B)FLUORANTHENE 205-99-2 2.1 22000 1268.20 812.60 5000 NC 35 NC
BENZO(G,H,I)PERYLENE 191-24-2 0.73 J 12000 555.07 404.49 NC 27000000 120000 NC
BENZO(K)FLUORANTHENE 207-08-9 0.35 J 11000 483.27 362.61 49000 NC 350 NC
CHRYSENE 218-01-9 0.79 J 20000 943.79 605.53 160000 NC 1100 NC
DIBENZO(A,H)ANTHRACENE 53-70-3 0.87 J 3700 J 220.16 131.39 2000 NC 11 NC
FLUORANTHENE 206-44-0 0.71 J 51000 1998.44 1448.62 4300000 NC 160000 NC
FLUORENE 86-73-7 0.77 J 620 J 58.27 130.83 560000 NC 27000 NC
INDENO(1,2,3-CD)PYRENE 193-39-5 0.83 J 12000 649.40 417.63 14000 NC 120 NC
NAPHTHALENE 91-20-3 0.77 J 32 J 6.06 134.25 12000 NC 0.47 NC
PHENANTHRENE 85-01-8 0.71 J 23000 753.92 598.00 NC 200000 120000 NC
PYRENE 129-00-0 0.37 J 44000 1537.12 1373.80 4200000 NC 120000 NC
PCBs (ug/kg)
AROCLOR-1254 11097-69-1 10 J 33 J 22.67 15.89 NC NC 8.8 NC
AROCLOR-1260 11096-82-5 8.2 J 31 J 17.12 15.72 NC NC 24 NC
TOTAL AROCLOR FULLND NA 90.9 131.6 108.75 101.19 NC NC NC NC
TOTAL AROCLOR 1336-36-3 19 J 65 J 39.00 362.68 NC NC NC NC
Inorganics (mg/kg)
ALUMINUM 7429-90-5 1600 19000 10861.70 10861.70 NC NC 55000 NC
ANTIMONY 7440-36-0 0.22 1.8 0.51 0.46 NC NC 0.66 0.27
ARSENIC 7440-38-2 1.8 J 16 7.18 7.18 NC NC 0.0013 0.29
BARIUM 7440-39-3 9.2 170 66.77 66.77 NC NC 300 82
BERYLLIUM 7440-41-7 0.099 J 1.4 0.66 0.66 NC NC 58 3.2
CADMIUM 7440-43-9 0.046 J 1.3 0.33 0.33 NC NC 1.4 0.38
CALCIUM 7440-70-2 1600 110000 37657.45 37657.45 NC NC NC NC
CHROMIUM 7440-47-3 5.5 39 18.00 18.00 NC NC NC 180000
COBALT 7440-48-4 2.5 14 8.82 8.82 NC NC 0.49 NC
COPPER 7440-50-8 5.7 45 J 21.74 21.74 NC NC 51 46
IRON 7439-89-6 6500 39000 23638.30 23638.30 NC NC 640 NC
LEAD 7439-92-1 2.7 310 31.93 31.93 NC NC NC 14
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Parameter CAS #
Minimum 

Result(1)

Maximum 

Result(1)(2)

Average 

Positive 

Result

Overall 

Average

TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(3)

NON-TACO Migration to 

Groundwater - Class 1 

(Soil Component of the 

Groundwater Ingestion 

Route)(4)

ORNL Risk Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

ORNL MCL Based 

SSLs - Migration 

from Soil to 

Groundwater(5)

MAGNESIUM 7439-95-4 2600 63000 23014.89 23014.89 NC NC NC NC
MAGNESIUM 7439-95-4 2600 63000 23014.89 23014.89 NC NC NC NC
MANGANESE 7439-96-5 220 1800 742.55 742.55 NC NC 57 NC
MERCURY 7439-97-6 0.017 J 0.12 0.05 0.04 NC NC 0.03 0.1
NICKEL 7440-02-0 7.4 39 22.05 22.05 NC NC 48 NC
POTASSIUM 7440-09-7 280 3000 1498.51 1498.51 NC NC NC NC
SELENIUM 7782-49-2 0.12 J 0.75 0.32 0.32 NC NC 0.95 0.26
SILVER 7440-22-4 0.023 J 0.23 0.09 0.09 NC NC 1.6 NC
SODIUM 7440-23-5 92 8400 1714.94 1714.94 NC NC NC NC
THALLIUM 7440-28-0 0.063 J 1.9 0.35 0.35 NC NC NC 0.14
VANADIUM 7440-62-2 8.2 40 23.72 23.72 NC NC 180 NC
ZINC 7440-66-6 12 J 290 82.09 82.09 NC NC 680 NC

Notes:

1 - Duplicate analytical results are not be used for the EPC calculations. Data values less than sample-specific detection limits are reported as the detection limit.

2 - The maximum detected concentration is used for screening purposes

3 - Section 742 Table A, Tier 1 Soil Remediation Objectives for Residential Properties (online, 2009). Definitions:

4 - Soil Remediation Objectives for Residential Properties, Non-TACO Chemicals (2007) J = Estimated value

5 - USEPA ORNL Soil Screening Level for the Potection of Groundwater (USEPA,  2008) NC = No criteria

Values are for hexavalent chromium. NA = not available/not applicable

Acenaphthene is used as a surrogate for acenaphthylene

Pyrene is used as a surrogate for benzo(ghi)perylene and phenanthrene

Nickel criteria based on nickle soluble salts

BAP equivalent criteria based on BaP

Illinois EPA TACO criteria for chlordane used as a surrogate for alpha- and gamma-chlordane

Illinois EPA TACO criteria for endosulfan used as a surrogate for endosulfan I

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.  
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7.0 CONCLUSIONS AND RECOMMENDATIONS

7.1 REMEDIAL INVESTIGATION RESULTS

7.1.1 Surface Soil

During the December 2010 investigation, none of the VOCs that were present in the surface soil

exceeded any of the minimum TACO screening values. Seven VOCs exceeded the minimum USEPA

screening criteria. Methyl cyclohexane was the VOC with the highest detection rate among the VOCs

present in the surface soil (17 samples contained methyl cyclohexane from the 24 samples that were

tested). The VOCs with the lowest detection rate were 2-butanone, dichlorodifluoromethane, styrene,

and tetrachloroethene. The soil boring location with the greatest amount of VOCs above USEPA

screening criteria is NTC05-SB01, which is located on the southwest corner of the site. The highest

concentration of ethylbenzene (220 µg/kg) exceeded almost 130 times the minimum USEPA screening

criterion (1.7 µg/kg).

From the samples obtained during the December 2012 field investigation, none of the VOCs that were

present in the surface soil exceeded any of the minimum TACO screening values. Four VOCs exceeded

the minimum USEPA screening criteria. The soil boring location with the greatest number of VOCs above

USEPA screening criteria is NTC05-SB31.

From the six SVOCs that were present in the surface soil during the December 2010 field investigation,

carbazole was the only one that exceeded the minimum USEPA screening criterion. Seventeen PAHs

were detected in surface soil. Five of those PAHs, benzo(a)anthracene, benzo(a)pyrene,

benzo(a)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, were in exceedance of the

minimum USEPA screening criteria and the residential ingestion TACO criteria. The soil boring with the

highest concentrations of the PAHs that exceeded the TACO criteria was NTC05-SB07.

2-Methylnaphthalene, benzo(k)fluoranthene, chrysene, and naphthalene were the PAHs that exceeded

the minimum USEPA screening criteria. There were no PAHs detected in soil boring NTC05-SB13. The

PAH exceedances may be directly linked to the asphalt paving as a likely source or the historic storage of

coal in this area before its use as the former transformer boneyard.

The PCBs present in the surface soil sampled during the December 2012 field investigation were in

exceedance of the minimum USEPA screening criteria. The samples with Aroclor-1241 and Aroclor-1254

exceeded the USEPA Risk Based SSL criteria. Five samples containing Aroclor-1260 exceeded the

USEPA Risk Based SSL criterion. The highest concentrations of Aroclor-1254 (100 µg/kg) and Aroclor-
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1260 (120 µg/kg) were found in soil boring NTC05-SB09; the highest concentration of Aroclor-1242

(21 J µg/kg) was found in soil boring NTC05-SB18.

During the 2010 field investigation, fifteen metals exceeded the minimum USEPA screening criteria.

Mercury exceeded the USEPA risk based SSL (in 16 instances) and the TACO construction worker

inhalation screening value (in one instance). Iron exceeded the USEPA risk based SSL (in 24 instances)

and the Non-TACO residential ingestion criterion (in one instance). The samples with aluminum, arsenic,

chromium, cobalt, manganese, and thallium exceeded the minimum USEPA screening criteria. Antimony,

barium, cadmium, copper, lead, selenium, and vanadium exceeded the minimum USEPA screening

criteria in some samples.

7.1.2 Subsurface Soil

During the December 2010 field investigation, eight VOCs exceeded at least the minimum USEPA

screening criteria. The samples containing carbon tetrachloride were above the USEPA risk based SSL;

the highest concentration of carbon tetrachloride (33 µg/kg) was 194 times higher than the USEPA risk

based SSL (0.17 µg/kg) in the soil boring NTC05-SB18. Benzene, carbon disulfide, chloroform,

ethylbenzene, methylene chloride, tetrachloroethene and total xylenes exceeded the USEPA risk based

SSLs in the subsurface soil. Benzene exceeded the soil to groundwater TACO criteria in two instances.

During the December 2012 investigation, VOCs were not detected in any subsurface soil sample

collected at Site 5.

During the December 2010 field investigation, carbazole and dibenzofuran had one instance each where

the concentrations were above minimum USEPA screening criteria. Six PAHs (benzo(a)anthracene,

benzo(a)pyrene, benzo(a)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and

indeno(1,2,3-cd)pyrene) exceeded the residential ingestion TACO criteria and the USEPA risk based SSL

criteria in at least one instance. Chrysene only exceeded the USEPA DAF criterion. The PAH

exceedances may be directly linked to the asphalt paving as a likely source or the historic storage of coal

in this area before its use as the former transformer boneyard.

Only two PCBs, Aroclor-1254 (highest concentration of 33 J µg/kg) and Aroclor-1260 (highest

concentration of 31 J µg/kg), were found in the subsurface soil obtained during the December 2010 field

investigation, and both PCBs exceeded the USEPA risk based SSL in at least one instance.
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During the December 2010 field investigation, manganese exceeded the residential ingestion TACO

criterion in one instance; it also exceeded the USEPA risk based SSL in 47 instances. Mercury was

another metal that exceeded two of the screening criteria: construction worker inhalation TACO criterion

(in 2 samples) and the USEPA risk based SSL (in 27 samples). The metals that exceeded the minimum

USEPA screening criteria in the subsurface soil are aluminum, arsenic, chromium, cobalt, iron, and

thallium (47 exceedances of 47 detections); lead (35 exceedances of 47 detections); antimony (31

exceedances of 34 detections); vanadium (30 exceedances of 47 detections); selenium (16 exceedances

of 36 detections); and barium and cadmium (both with 13 exceedances of 47 detections).

7.1.3 Groundwater

During the December 2010 field investigation there were two VOCs of the six present in groundwater that

exceeded at least one of the screening criteria. Carbon tetrachloride (concentration of 170 µg/L found in

NTC05-MW05) exceeded the TACO Class I criterion (5 µg/L), the ORNL residential tapwater criterion

(0.44 µg/L) and the USEPA MCLs (5 µg/L) and the residential vapor intrusion criteria (0.37 µg/L).

Chloroform (concentration of 18 µg/L found in NTC03-MW05) exceeded the TACO Class I criterion

(0.2 µg/L), the ORNL residential tapwater criterion (0.19 µg/L), and the USEPA residential vapor intrusion

criterion (0.73 µg/L).

During the December 2012 field investigation, two VOCs of the ten present in groundwater exceeded at

least one of the screening criteria. Carbon tetrachloride (concentration of 100 µg/L found in

NTC05-MW02) exceeded the TACO Class I criterion (5 µg/L), the ORNL residential tapwater criterion

(0.39 µg/L), the USEPA MCLs (5 µg/L) and the residential vapor intrusion criteria (0.36 µg/L). Chloroform

(concentration of 16 µg/L found in NTC05-MW05) exceeded the TACO Class I criterion (0.2 µg/L), the

ORNL residential tapwater criterion (0.19 µg/l) and the USEPA residential vapor intrusion criterion

(0.71 µg/L).

The carbon tetrachloride and chloroform detections at Site 5 appear to be isolated. However the

detections were not detected at concentrations that exceeded the TACO residential, industrial, or

construction worker ingestion or inhalation criteria. Carbon tetrachloride and chloroform were not

detected at concentrations that exceeded the minimum screening criteria in the soil or groundwater at

Site 21 which is located upgradient (north) of Site 5. The actual source of the carbon tetrachloride and

chloroform is unknown, it is likely linked to the adjacent maintenance shops. The historical use and

disposal of cleaning solvents containing carbon tetrachloride could have led to its presence in

groundwater. In addition it was recently reported that dumpsters from Naval Station Great Lakes have

been cleaned and painted in the area in the past. Solvents may have been used in the process of
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cleaning and painting. It is also possible that the chloroform is a degradation by-product of carbon

tetrachloride.

Benzo(a)pyrene was detected in two groundwater samples during the December 2010 field investigation,

and both samples exceeded the ORNL residential tapwater criterion. The highest concentration for

benzo(a)pyrene, 0.011 J µg/L, was found in NTC05-MW03.

PCBs were not detected in the groundwater samples from Site 5 during the December 2010 field

investigation.

During the 2010 field investigation, arsenic was detected in three groundwater samples, and these three

samples exceeded the ORNL residential tapwater criterion (0.045 µg/L). The highest concentration of

barium, 8100 µg/L found in NTC05-MW03, exceeded the TACO Class I criterion, the ORNL residential

tapwater criterion, and the USEPA MCL. Cobalt exceeded the ORNL residential tapwater criterion in one

instance (highest concentration of cobalt was 31 µg/L found in NTC05-MW03). Iron exceeded in one

instance (concentration of 120,000 µg/L found in NTC05-MW03) the TACO Class I and Non-TACO Class

I criteria, and the ORNL residential tapwater criterion.

7.2 CONCLUSIONS FROM HUMAN HEALTH RISK ASSESSMENT

A baseline HHRA was performed to characterize and quantify potential health risks at Site 5. The objective

of the HHRA was to determine whether detected concentrations of chemicals within the study area pose

a significant threat to potential human receptors under current and/or future land use. The HHRA for

Site 5 is based on chemical data for surface soil, subsurface soil, and groundwater obtained from the RI.

The potential risks to human receptors are estimated based on the assumption that no actions will be

taken to control contaminant releases or exposure.

The following receptors were evaluated for potential exposure to COPCs in Site 5 surface soil, subsurface

soil, and groundwater: construction worker, occupational/maintenance worker, adolescent trespasser,

and future resident child and adult. For these receptors, calculated theoretical excess lifetime cancer

risks exceed 1x10
-6

based on very conservative exposure assumptions (Table 6-17). It should be noted

that no soil in Site 5 are available for contact under current conditions (i.e., the site is covered by

pavement and a storage structure). Only the construction worker and hypothetical future residential

scenarios were associated with non-cancer HQs greater than 1.0 or with cancer risks greater than 1x10
-4

based on the RME (Table 6-15). The following constituents were identified as COCs for individually

exceeding an HQ of 1.0 or a cancer risk of 1x10
-4

:
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 c-PAHs and iron for residential exposure to surface soil.

 c-PAHs and manganese for residential exposure to subsurface soil.

 Inhalation of manganese in subsurface and surface soil by construction workers.

If hypothetical domestic use of groundwater is taken into consideration, the following contaminants (with

non-cancer HQs greater than 1.0 or with cancer risks greater than 1x10
-4

) were identified as COCs:

carbon tetrachloride, barium, cobalt, iron, manganese, for residential exposure to groundwater. However,

direct exposure to groundwater at Site 5 is not expected to occur under current and/or future land uses

because the facility and the area surrounding the facility are supplied by public water, the facility has a

groundwater use restriction in place, and there are no drinking water wells located downgradient of the

site.

When the maximum concentrations of the inorganic compounds detected at Site 5 in surface soil were

compared to TACO background values established for use by the Illinois EPA, the maximum detected

concentration of arsenic (12 mg/kg) is within background levels (13 mg/kg for counties within metropolitan

areas, which includes Lake County). The maximum concentration of arsenic in the subsurface soil

(16 mg/kg) only slightly exceeds the Illinois background value of 13 mg/kg and could be a statistical outlier.

The average concentrations of the other inorganic COPCs (e.g., aluminum, antimony, chromium, cobalt,

manganese, and vanadium) are within the background values. This indicates that it is possible that these

inorganic compounds at Site 5 could be background constituents. In particular, arsenic risks that are

calculated for soil (and exceed the 1x10
-6

risk target for occupational/maintenance worker and residential

receptors) are likely associated with background.

The average concentration for most c-PAHs in surface soil is below the Illinois EPA TACO background

levels even though their maximum concentration exceeds the background level. In the case for

benzo(b)fluoranthene and dibenzo(a,h)anthracene, the maximum and average concentration was above

the background level.

In conclusion, under current conditions, there are no unacceptable risks with soil and groundwater

because there are no complete exposure pathways with these media. Under potential future conditions if

the pavement and building were removed to expose soil and groundwater was used for domestic

purposes, theoretical cancer and noncancer risks may exceed acceptable targets for construction worker

and hypothetical residential scenarios.
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7.3 SUMMARY OF IMPACT TO MEDIA

The site was identified as a former transformer and materials storage area with the potential for

contamination from PCBs, lead, and other miscellaneous chemicals. VOCs, PCBs, PAHs, and metals

were detected in the surface soil and subsurface soil. VOCs, PAHs, and metals were detected in the

groundwater but PCBs were not detected in the groundwater. Some of these detections exceeded the

minimum screening criteria however most of the inorganics detected in the soil samples were less than

the Illinois EPA background concentration for counties within the metropolitan areas. There were two

c-PAHs whose maximum and average concentrations were above the Illinois EPA background

concentration levels. The VOCs were retained as COPCs in the risk assessment however only carbon

tetrachloride was identified as a risk driver.

Based on the HHRA and the current site land use there are no unacceptable risks with the soil and

groundwater because there are no complete exposure pathway with the asphalt pavement. However

there would be risks with the soil and groundwater to the construction worker during a construction

project. If the domestic-use of groundwater is taken into consideration there are risks to future residents

(adult + child). The major contributors to cancer risk at Site 5 are manganese and arsenic for the

construction worker and carcinogenic PAHs and arsenic for the future residents. However, arsenic risks

that are calculated for soil (and exceed the 1x10
-6

risk target for occupational/maintenance worker and

residential receptors) are likely associated with background.

7.4 RECOMMENDATIONS

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

Site 5. Several remedial alternatives to mitigate risks will be identified and considered during preparation

of the Focused Feasibility Study. In addition, since domestic use of groundwater was identified as a risk

at the site but direct exposure to groundwater is not expected to occur under current and/or future land

uses, groundwater land use control restrictions will be included as part of each alternative that are

evaluated for the Focused Feasibility Study. The site would be revaluated upon decommissioning and

prior to any change in industrial or residential use.
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Appendix A-1

XRF Summary Table

Page 1 of 2

Date Reading

Sample 

Location

Sample 

Depth (feet 

bgs) Time Pb Pb +/-

9-Dec-10 2 QC -- 15:16:04 <LOD 16

9-Dec-10 3 QC -- 15:16:31 151 15

9-Dec-10 4 QC -- 15:17:00 144 18

14-Dec-10 2 QC -- 9:31:09 <LOD 16

14-Dec-10 3 QC -- 9:33:20 129 18

14-Dec-10 4 QC -- 9:34:18 206 16

14-Dec-10 5 SB14 0 - 0.5 10:30:55 26 8

14-Dec-10 6 SB14 0.5 - 2 10:33:57 <LOD 23

14-Dec-10 7 SB14 2 - 4 10:34:28 <LOD 21

14-Dec-10 8 SB14 4 - 6 10:35:13 <LOD 21

14-Dec-10 9 SB14 6 - 8 10:35:37 42 10

14-Dec-10 10 SB03 0 - 0.5 11:33:07 42 9

14-Dec-10 11 SB03 0.5 - 2 11:33:35 <LOD 22

14-Dec-10 12 SB03 2 - 4 11:33:56 <LOD 21

14-Dec-10 13 SB03 4 - 6 11:34:19 <LOD 23

14-Dec-10 14 SB03 6 - 8 11:34:46 <LOD 21

14-Dec-10 15 SB12 0 - 0.5 12:48:02 <LOD 24

14-Dec-10 16 SB12 0.5 - 2 12:48:29 <LOD 21

14-Dec-10 17 SB12 2 - 4 12:48:54 <LOD 25

14-Dec-10 18 SB12 4 - 6 12:49:22 <LOD 19

14-Dec-10 19 SB12 6 - 8 12:49:43 <LOD 25

14-Dec-10 21 SB19 0 - 0.5 15:47:58 <LOD 22

14-Dec-10 22 SB19 2 - 4 15:51:55 <LOD 24

14-Dec-10 23 SB19 4 - 6 15:53:10 <LOD 25

14-Dec-10 24 SB10 0 - 0.5 16:20:09 <LOD 22

14-Dec-10 25 SB10 2 - 4 16:21:04 <LOD 26

14-Dec-10 26 SB10 4 - 6 16:21:44 <LOD 22

17-Dec-10 2 SB01 0 - 0.5 15:44:30 <LOD 35

17-Dec-10 3 SB01 0.5 - 2 15:47:53 <LOD 25

17-Dec-10 4 SB01 2 - 4 15:48:49 <LOD 21

17-Dec-10 5 SB01 4 - 6 15:50:11 <LOD 21

17-Dec-10 6 SB02 0 - 0.5 17:00:06 39 9

17-Dec-10 7 SB02 0.5 - 2 17:00:50 <LOD 22

17-Dec-10 8 SB02 2 - 4 17:01:59 <LOD 19

17-Dec-10 9 SB02 4 - 6 17:02:55 <LOD 21

18-Dec-10 2 QC -- 9:05:31 220 66

18-Dec-10 3 QC -- 9:06:45 297 67

18-Dec-10 4 QC -- 9:39:53 <LOD 174

18-Dec-10 5 SB05 0 - 0.5 9:40:56 <LOD 21

18-Dec-10 6 SB05 0.5 - 2 9:41:44 <LOD 21

18-Dec-10 7 SB05 2 - 4 9:42:20 <LOD 31

18-Dec-10 8 SB05 4 - 6 9:42:47 <LOD 21

18-Dec-10 9 SB09 0 - 0.5 10:31:22 230 18

18-Dec-10 10 SB09 0.5 - 2 10:34:31 83 12

18-Dec-10 11 SB09 2 - 4 10:35:12 <LOD 21

18-Dec-10 12 SB09 4 - 6 10:35:47 <LOD 19

18-Dec-10 14 SB08 0 - 0.5 12:04:44 89 10

18-Dec-10 15 SB08 0.5 - 2 12:05:40 88 10

18-Dec-10 16 SB08 2 - 4 12:06:19 72 9

18-Dec-10 17 SB08 4 - 6 12:07:18 <LOD 20

18-Dec-10 19 SB16 0 - 0.5 12:50:05 211 48

18-Dec-10 20 SB16 0.5 - 2 12:50:57 315 57

18-Dec-10 21 SB16 2 - 4 12:51:40 262 54

18-Dec-10 22 SB16 4 - 6 12:52:21 235 56
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Date Reading

Sample 

Location

Sample 

Depth (feet 

bgs) Time Pb Pb +/-

18-Dec-10 23 SB07 0 - 0.5 12:53:32 <LOD 17

18-Dec-10 24 SB07 0.5 - 2 12:54:04 <LOD 17

18-Dec-10 25 SB07 2 - 4 12:54:41 <LOD 15

18-Dec-10 26 SB07 4 - 6 12:55:13 <LOD 15

18-Dec-10 27 SB06 0 - 0.5 14:27:29 <LOD 19

18-Dec-10 28 SB06 0.5 - 2 14:28:02 24 7

18-Dec-10 29 SB06 2 - 4 14:28:29 29 7

18-Dec-10 30 SB06 4 - 6 14:30:31 <LOD 18

18-Dec-10 31 SB11 0 - 0.5 15:31:40 <LOD 15

18-Dec-10 32 SB11 0.5 - 2 15:32:21 22 6

18-Dec-10 33 SB11 2 - 4 15:33:05 21 6

18-Dec-10 34 SB11 4 - 6 15:33:39 24 6

18-Dec-10 35 SB18 0 - 0.5 16:20:24 <LOD 16

18-Dec-10 36 SB18 0.5 - 2 16:21:02 <LOD 18

18-Dec-10 37 SB18 2 - 4 16:21:37 <LOD 19

18-Dec-10 38 SB18 4 - 6 16:22:19 21 6

18-Dec-10 39 SB17 0 - 0.5 17:01:03 <LOD 20

18-Dec-10 41 SB17 0.5 - 2 17:07:11 22 7

18-Dec-10 42 SB17 2 - 4 17:07:54 <LOD 17

18-Dec-10 43 SB17 4 - 6 17:08:25 <LOD 17

19-Dec-10 2 QC -- 9:32:02 166 49

19-Dec-10 3 QC -- 9:32:40 254 54

19-Dec-10 4 SB20 0 - 0.5 9:33:42 <LOD 16

19-Dec-10 5 SB20 0.5 - 2 9:34:31 <LOD 15

19-Dec-10 6 SB20 2 - 4 9:35:23 <LOD 15

19-Dec-10 7 SB20 4 - 6 9:35:51 <LOD 16

19-Dec-10 8 SB21 0 - 0.5 10:10:34 26 7

19-Dec-10 9 SB21 0.5 - 2 10:11:08 <LOD 22

19-Dec-10 10 SB21 2 - 4 10:11:50 22 7

19-Dec-10 11 SB21 4 - 6 10:12:23 <LOD 14

19-Dec-10 12 SB22 0 - 0.5 10:52:53 <LOD 20

19-Dec-10 13 SB22 0.5 - 2 10:53:33 <LOD 21

19-Dec-10 14 SB22 2 - 4 10:54:19 19 6

19-Dec-10 15 SB22 4 - 6 10:54:59 <LOD 18

19-Dec-10 18 SB23 0 - 0.5 11:41:40 <LOD 15

19-Dec-10 19 SB23 0.5 - 2 11:42:17 <LOD 15

19-Dec-10 20 SB23 2 - 4 11:42:52 <LOD 18

19-Dec-10 21 SB23 4 - 6 11:43:45 19 6

19-Dec-10 22 SB24 0 - 0.5 12:24:24 <LOD 19

19-Dec-10 23 SB24 0.5 - 2 12:25:04 23 6

19-Dec-10 24 SB24 2 - 4 12:25:38 <LOD 17

19-Dec-10 25 SB24 4 - 6 12:26:24 22 6

19-Dec-10 26 SB15 0 - 0.5 14:16:16 <LOD 18

19-Dec-10 27 SB15 0.5 - 2 14:17:27 25 7

19-Dec-10 28 SB15 2 - 4 14:17:58 <LOD 18

19-Dec-10 29 SB15 4 - 6 14:18:34 <LOD 15

19-Dec-10 30 SB13 0 - 0.5 15:03:33 44 7

19-Dec-10 31 SB13 0.5 - 2 15:04:07 <LOD 17

19-Dec-10 32 SB13 2 - 4 15:04:37 <LOD 19

19-Dec-10 33 SB13 4 - 6 15:05:08 <LOD 17

101



A-2 SAMPLE LOG SHEETS – SOIL





















































A-3 MONITORING WELL INSTALLATION SHEETS





















A-4 GROUNDWATER LEVEL MEASUREMENT







A-5 SLUG TESTS DATA



















A-6 SAMPLE LOG AND PURGE SHEETS - GROUNDWATER





























































A-7 CALIBRATION LOG SHEETS



















A-8 CHAIN OF CUSTODY FORMS































APPENDIX B

WASTE MANIFEST





Dear Robert Davis,

Enclosed is a copy of the laboratory report, comprised of the following work order(s), for test 
samples received by TriMatrix Laboratories:

Attn:  Robert Davis

Pittsburgh, PA 15220

TETRA TECH NUS - Pittsburgh

661 Anderson Drive, Foster Plaza 7

Project: Naval Station Great Lakes Site 5

Work Order Received Description

January 18, 2011

1012363 12/21/2010 IDW

This report relates only to the sample(s), as received.  Test results are in compliance with the 
requirements of the National Environmental Laboratory Accreditation Conference (NELAC).  Any 
qualifications of results, including sample acceptance requirements, are explained in the
Statement of Data Qualifications.

Estimates of analytical uncertainties for the test results contained within this report are available
upon request.

If you have any questions or require further information, please do not hesitate to contact me.

Sincerely,

Gary L. Wood
Project Chemist

Enclosures(s)
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ANALYTICAL REPORT

12/19/10 16:00
charles Metz

1012363
IDW

Soil - IDW

12/21/10 11:00Soil

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-01

mg/kg dry
1

85

BJH

1014055
01/05/11 By:
1A06026

12/29/10 By:

Polychlorinated Biphenyls (PCBs) by EPA Method 8082

MSZ

Percent Solids:

Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

12674-11-2 <0.39 0.39PCB-1016

11104-28-2 <0.39 0.39PCB-1221

11141-16-5 <0.39 0.39PCB-1232

53469-21-9 <0.39 0.39PCB-1242

12672-29-6 <0.39 0.39PCB-1248

11097-69-1 <0.39 0.39PCB-1254

11096-82-5 <0.39 0.39PCB-1260

Control Limits% RecoverySurrogates:

48-13693Decachlorobiphenyl
61-12391Tetrachloro-m-xylene
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ANALYTICAL REPORT

12/19/10 16:00
charles Metz

1012363
IDW

Soil - IDW

12/21/10 11:00Soil

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-01

Physical/Chemical Parameters by EPA/APHA/ASTM Methods

Dilution 
Factor

QC 
BatchRL

Action
LimitAnalyte Unit Method

Date Time
Analyzed By

Analytical
Result

°F USEPA-1020A 10140421> 200* 68 KRKFlashpoint, Closed-Cup 12/28/10 13:20

mL USEPA-9095 10140081Pass 11 GEHPaint Filter Liquids Test 12/28/10 07:13

pH Units USEPA-9045C 101402517.8* 1.0 KRKpH 12/28/10 11:32

mg/kg dry USEPA-9065 10140501<5.8 5.8 CLDPhenolics, Total 12/28/10 14:13

mg/kg USEPA-7.3.3.2 10140731<250* 250 LMACyanide Reactivity 12/29/10 13:30

mg/kg USEPA-7.3.4.2 10140131<10 10 KARSulfide Reactivity 12/23/10 10:15

% USEPA-3550B 1014082185 0.1 CLBPercent Solids 12/28/10 14:00

*See Statement of Data Qualifications
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ANALYTICAL REPORT

12/19/10 16:00
charles Metz

1012363
IDW

Soil - IDW

12/21/10 11:00Soil

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-01

85

TCLP Metals by EPA 1311/6000/7000 Series Methods

Percent Solids:

Dilution 
Factor

QC 
BatchRL

Action
LimitAnalyte Unit Method

Date Time
Analyzed By

Analytical
Result

mg/L USEPA-6010C 10140201<0.50 50.50 KLVArsenic 12/28/10 11:56

mg/L USEPA-6010C 10140201<1.8* 1001.8 KLVBarium 12/28/10 11:56

mg/L USEPA-6010C 10140201<0.050 10.050 KLVCadmium 12/28/10 11:56

mg/L USEPA-6010C 10140201<0.25 50.25 KLVChromium 12/28/10 11:56

mg/L USEPA-6010C 10140201<0.25 50.25 KLVLead 12/28/10 11:56

mg/L USEPA-7470A 10140191<0.00020 0.20.00020 KLVMercury 12/23/10 13:26

mg/L USEPA-6010C 10140201<0.50 10.50 KLVSelenium 12/28/10 11:56

mg/L USEPA-6010C 10140201<0.050 50.050 KLVSilver 12/28/10 11:56

*See Statement of Data Qualifications
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ANALYTICAL REPORT

12/19/10 16:00
charles Metz

1012363
IDW

Soil - IDW

12/21/10 11:00Soil

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-01

mg/L
100

85

JDM

1013678
12/30/10 By:
1A03011

12/29/10 By:

TCLP Volatile Organics by EPA Method 1311/8260B

JDM

Percent Solids:

Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

71-43-2 <0.10 0.50.10Benzene

56-23-5 <0.10 0.50.10Carbon Tetrachloride

108-90-7 <0.10 1000.10Chlorobenzene

67-66-3 <0.10 60.10Chloroform

107-06-2 <0.10 0.50.101,2-Dichloroethane

75-35-4 <0.10 0.70.101,1-Dichloroethene

78-93-3 <5.0 2005.02-Butanone (MEK)

127-18-4 <0.10 0.70.10Tetrachloroethene

79-01-6 <0.10 0.50.10Trichloroethene

75-01-4 <0.10 0.20.10Vinyl Chloride

Control Limits% RecoverySurrogates:

79-124109Dibromofluoromethane
75-1281031,2-Dichloroethane-d4
87-11399Toluene-d8
70-121904-Bromofluorobenzene
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ANALYTICAL REPORT

12/19/10 16:00
charles Metz

1012363
IDW

Soil - IDW

12/21/10 11:00Soil

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-01

mg/L
1

85

JTS

1014059
01/07/11 By:
1A10026

12/29/10 By:

TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C

DMC

Percent Solids:

Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

106-46-7* <0.0050 7.50.00501,4-Dichlorobenzene

121-14-2 <0.0050 0.130.00502,4-Dinitrotoluene

118-74-1 <0.0050 0.130.0050Hexachlorobenzene

87-68-3 <0.0050 0.50.0050Hexachlorobutadiene

67-72-1* <0.0050 30.0050Hexachloroethane

98-95-3 <0.0050 20.0050Nitrobenzene

110-86-1 <0.050 50.050Pyridine

87-86-5 <0.0050 1000.0050Pentachlorophenol

88-06-2 <0.0050 20.00502,4,6-Trichlorophenol

95-95-4 <0.0050 4000.00502,4,5-Trichlorophenol

95-48-7* <0.0050 2000.00502-Methylphenol

108-39-4 <0.0050 2000.00503-Methylphenol

106-44-5 <0.0050 2000.00504-Methylphenol

58-89-9 <0.0050 0.40.0050gamma-BHC (Lindane)

72-20-8* <0.0050 0.020.0050Endrin

72-43-5 <0.0050 100.0050Methoxychlor

57-74-9 <0.0050 0.030.0050Technical Chlordane

76-44-8 <0.0050 0.0080.0050Heptachlor

1024-57-3 <0.0050 0.0080.0050Heptachlor Epoxide

8001-35-2 <0.50 0.50.50Toxaphene

Control Limits% RecoverySurrogates:

20-121732-Fluorophenol
10-10556Phenol-d6
38-14190Nitrobenzene-d5
41-132972-Fluorobiphenyl
20-142742,4,6-Tribromophenol
39-148101o-Terphenyl

*See Statement of Data Qualifications
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ANALYTICAL REPORT

12/19/10 16:00
charles Metz

1012363
IDW

Soil - IDW

12/21/10 11:00Soil

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-01

mg/L
1

85

BJH

1014040
01/04/11 By:
1A05023

12/28/10 By:

TCLP Chlorinated Herbicides by EPA Method 1311/8270C

DMC

Percent Solids:

Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

94-75-7 <0.10 0.102,4-D

93-72-1 <0.10 0.102,4,5-TP (Silvex)

Control Limits% RecoverySurrogates:

50-1501002,4,5-T
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ANALYTICAL REPORT

12/19/10 16:20
charles Metz

1012363
IDW

Water - IDW

12/21/10 11:00Water

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-02

Physical/Chemical Parameters by EPA/APHA/ASTM Methods

Dilution 
Factor

QC 
BatchRL

Action
LimitAnalyte Unit Method

Date Time
Analyzed By

Analytical
Result

mg/kg USEPA-9065 10140511<5.0 5.0 CLDPhenolics, Total 12/28/10 13:37

mg/kg USEPA-7.3.3.2 10140701<250* 250 LMACyanide Reactivity 12/29/10 13:33

°F USEPA-1020A 10140431> 200 68 KRKFlashpoint, Closed-Cup 12/28/10 14:40

pH Units USEPA-9040B 101402417.7* 0.1 KRKpH 12/28/10 11:27

mg/kg USEPA-7.3.4.2 10136041<10 10 KARSulfide Reactivity 12/23/10 10:15

*See Statement of Data Qualifications

Page 8 of 39

This report shall not be reproduced, except in full, without written authorization of TriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE    Grand Rapids, MI 49512    616.975.4500    Fax 616.942.7463    www.trimatrixlabs.com



ANALYTICAL REPORT

12/19/10 16:20
charles Metz

1012363
IDW

Water - IDW

12/21/10 11:00Water

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-02

TCLP Metals by EPA 1311/6000/7000 Series Methods

Dilution 
Factor

QC 
BatchRL

Action
LimitAnalyte Unit Method

Date Time
Analyzed By

Analytical
Result

mg/L USEPA-6010C 11002991<0.10 50.10 JMFArsenic 01/13/11 08:18

mg/L USEPA-6010C 110029911.0 1000.35 JMFBarium 01/13/11 08:18

mg/L USEPA-6010C 11002991<0.010 10.010 JMFCadmium 01/13/11 08:18

mg/L USEPA-6010C 11002991<0.050 50.050 JMFChromium 01/13/11 08:18

mg/L USEPA-6010C 11002991<0.050 50.050 JMFLead 01/13/11 08:18

mg/L USEPA-7470A 11002981<0.00020 0.20.00020 KLVMercury 01/12/11 13:46

mg/L USEPA-6010C 11002991<0.10 10.10 JMFSelenium 01/13/11 08:18

mg/L USEPA-6010C 11002991<0.010 50.010 JMFSilver 01/13/11 08:18
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ANALYTICAL REPORT

12/19/10 16:20
charles Metz

1012363
IDW

Water - IDW

12/21/10 11:00Water

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-02

mg/L
100

DLV

1013678
01/13/11 By:
1A13006

01/12/11 By:

*TCLP Volatile Organics by EPA Method 1311/8260B

DLV
Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

71-43-2 <0.10 0.50.10Benzene

56-23-5 <0.10 0.50.10Carbon Tetrachloride

108-90-7 <0.10 1000.10Chlorobenzene

67-66-3 <0.10 60.10Chloroform

107-06-2 <0.10 0.50.101,2-Dichloroethane

75-35-4 <0.10 0.70.101,1-Dichloroethene

78-93-3 <5.0 2005.02-Butanone (MEK)

127-18-4 <0.10 0.70.10Tetrachloroethene

79-01-6 <0.10 0.50.10Trichloroethene

75-01-4 <0.10 0.20.10Vinyl Chloride

Control Limits% RecoverySurrogates:

79-12499Dibromofluoromethane
75-1281111,2-Dichloroethane-d4
87-11393Toluene-d8
70-121994-Bromofluorobenzene

*See Statement of Data Qualifications
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ANALYTICAL REPORT

12/19/10 16:20
charles Metz

1012363
IDW

Water - IDW

12/21/10 11:00Water

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-02

mg/L
1

JTS

1014058
01/13/11 By:
1A14034

01/12/11 By:

TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C

DMC
Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

106-46-7 <0.0050 7.50.00501,4-Dichlorobenzene

121-14-2 <0.0050 0.130.00502,4-Dinitrotoluene

118-74-1 <0.0050 0.130.0050Hexachlorobenzene

87-68-3 <0.0050 0.50.0050Hexachlorobutadiene

67-72-1 <0.0050 30.0050Hexachloroethane

98-95-3 <0.0050 20.0050Nitrobenzene

110-86-1 <0.050 50.050Pyridine

87-86-5 <0.0050 1000.0050Pentachlorophenol

88-06-2 <0.0050 20.00502,4,6-Trichlorophenol

95-95-4 <0.0050 4000.00502,4,5-Trichlorophenol

95-48-7 <0.0050 2000.00502-Methylphenol

108-39-4 <0.0050 2000.00503+4-Methylphenol

108-39-4 <0.0050 2000.00503-Methylphenol

106-44-5 <0.0050 2000.00504-Methylphenol

58-89-9 <0.0050 0.40.0050gamma-BHC (Lindane)

72-20-8 <0.0050 0.020.0050Endrin

72-43-5 <0.0050 100.0050Methoxychlor

57-74-9 <0.0050 0.030.0050Technical Chlordane

76-44-8 <0.0050 0.0080.0050Heptachlor

1024-57-3 <0.0050 0.0080.0050Heptachlor Epoxide

8001-35-2 <0.50 0.50.50Toxaphene

Control Limits% RecoverySurrogates:

20-121712-Fluorophenol
10-10558Phenol-d6
38-14169Nitrobenzene-d5
41-132802-Fluorobiphenyl
20-142672,4,6-Tribromophenol
39-14887o-Terphenyl
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ANALYTICAL REPORT

12/19/10 16:20
charles Metz

1012363
IDW

Water - IDW

12/21/10 11:00Water

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-02

mg/L
1

BJH

1100312
01/17/11 By:
1A18016

01/12/11 By:

TCLP Chlorinated Herbicides by EPA Method 1311/8270C

DMC
Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

94-75-7 <0.10 0.102,4-D

93-72-1* <0.10 0.102,4,5-TP (Silvex)

Control Limits% RecoverySurrogates:

50-150832,4,5-T

*See Statement of Data Qualifications
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ANALYTICAL REPORT

12/19/10 16:20

1012363
IDW

Water - IDW

12/21/10 11:00Water

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-03

ug/L
1

BJH

1013819
01/03/11 By:
1A04027

12/28/10 By:

*Polychlorinated Biphenyls (PCBs) by EPA Method 8082

MSZ
Unit:
Dilution Factor:
QC Batch:

Prepared:
Analyzed:
Analytical Batch:

CAS Number Analyte RL
Action

Limit
Analytical

Result

12674-11-2 <0.23 0.23PCB-1016

11104-28-2 <0.23 0.23PCB-1221

11141-16-5 <0.23 0.23PCB-1232

53469-21-9 <0.23 0.23PCB-1242

12672-29-6 <0.23 0.23PCB-1248

11097-69-1 <0.23 0.23PCB-1254

11096-82-5 <0.23 0.23PCB-1260

Control Limits% RecoverySurrogates:

52-13980Decachlorobiphenyl
26-11869Tetrachloro-m-xylene

*See Statement of Data Qualifications
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ANALYTICAL REPORT

12/19/10 16:20

1012363
IDW

Water - IDW

12/21/10 11:00Water

TETRA TECH NUS - Pittsburgh
Naval Station Great Lakes Site 5

Client:
Project:
Client Sample ID:
Lab Sample ID:
Matrix:

Work Order:
Description:
Sampled:
Sampled By:
Received:

1012363-03

Physical/Chemical Parameters by EPA/APHA/ASTM Methods

Dilution 
Factor

QC 
BatchRL

Action
LimitAnalyte Unit Method

Date Time
Analyzed By

Analytical
Result

A.C.U. USEPA-110.2 1014023125.0* 155.00 CLDColor (Apparent) 12/22/10 09:05

TON SM 2150 B 20th 1014093117* 0.10 HLBOdor, Threshold Number: 12/22/10 08:00

*See Statement of Data Qualifications
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QUALITY CONTROL REPORT

Polychlorinated Biphenyls (PCBs) by EPA Method 8082

RLAnalyte
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

QC Batch: 1013819 3510C Liquid-Liquid Extraction/USEPA-8082

01/03/2011
1A04027

Analyzed: By: MSZ
Analytical Batch:

Method Blank   
Unit: ug/L

PCB-1016 0.20<0.20
PCB-1221 0.20<0.20
PCB-1232 0.20<0.20
PCB-1242 0.20<0.20
PCB-1248 0.20<0.20
PCB-1254 0.20<0.20
PCB-1260 0.20<0.20

Surrogates:
52-13999Decachlorobiphenyl
26-11880Tetrachloro-m-xylene

01/03/2011
1A04027

Analyzed: By: MSZ
Analytical Batch:

Laboratory Control Sample   
Unit: ug/L

1.00 58-12093PCB-1016 0.200.932
1.00 62-13199PCB-1260 0.200.988

Surrogates:
52-13993Decachlorobiphenyl
26-11887Tetrachloro-m-xylene

QC Batch: 1014055 3550B Sonication Extraction/USEPA-8082

01/05/2011
1A06032

Analyzed: By: MSZ
Analytical Batch:

Method Blank   
Unit: mg/kg wet

PCB-1016 0.33<0.33
PCB-1221 0.33<0.33
PCB-1232 0.33<0.33
PCB-1242 0.33<0.33
PCB-1248 0.33<0.33
PCB-1254 0.33<0.33
PCB-1260 0.33<0.33

Surrogates:
48-13698Decachlorobiphenyl
61-12395Tetrachloro-m-xylene

01/05/2011
1A06032

Analyzed: By: MSZ
Analytical Batch:

Laboratory Control Sample   
Unit: mg/kg wet

0.167 68-12997PCB-1016 0.330.162
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QUALITY CONTROL REPORT

Polychlorinated Biphenyls (PCBs) by EPA Method 8082 (Continued)

RLAnalyte
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

QC Batch: 1014055 (Continued) 3550B Sonication Extraction/USEPA-8082

01/05/2011
1A06032

Analyzed: By: MSZ
Analytical Batch:

Laboratory Control Sample (Continued)   
Unit: mg/kg wet

0.167 60-140103PCB-1260 0.330.171

Surrogates:
48-13698Decachlorobiphenyl
61-12397Tetrachloro-m-xylene

01/17/2011
1A06032

Analyzed: By: DJM
Analytical Batch:

Laboratory Control Sample   
Unit: mg/kg wet

58-147PCB-1221 0.33<0.33
70-135PCB-1232 0.33<0.33
73-118PCB-1242 0.33<0.33
55-139PCB-1248 0.33<0.33
71-133PCB-1254 0.33<0.33
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QUALITY CONTROL REPORT

TCLP Volatile Organics by EPA Method 1311/8260B

RLAnalyte
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

QC Batch: 1013678 5030B MS TCLP/USEPA-8260B

12/30/2010
1A03011

Analyzed: By: JDM
Analytical Batch:

Method Blank   
Unit: mg/L

Benzene 0.10<0.10
Carbon Tetrachloride 0.10<0.10
Chlorobenzene 0.10<0.10
Chloroform 0.10<0.10
1,2-Dichloroethane 0.10<0.10
1,1-Dichloroethene 0.10<0.10
2-Butanone (MEK) 5.0<5.0
Tetrachloroethene 0.10<0.10
Trichloroethene 0.10<0.10
Vinyl Chloride 0.10<0.10

12/30/2010
1A03011

Analyzed: By: JDM
Analytical Batch:

Method Blank   
Unit: ug/L

Surrogates:
79-124105Dibromofluoromethane
75-128991,2-Dichloroethane-d4
87-11398Toluene-d8
70-121894-Bromofluorobenzene

01/12/2011
1A13006

Analyzed: By: DLV
Analytical Batch:

Method Blank   
Unit: mg/L

Benzene 0.10<0.10
Carbon Tetrachloride 0.10<0.10
Chlorobenzene 0.10<0.10
Chloroform 0.10<0.10
1,2-Dichloroethane 0.10<0.10
1,1-Dichloroethene 0.10<0.10
2-Butanone (MEK) 5.0<5.0
Tetrachloroethene 0.10<0.10
Trichloroethene 0.10<0.10
Vinyl Chloride 0.10<0.10

01/12/2011
1A13006

Analyzed: By: DLV
Analytical Batch:

Method Blank   
Unit: ug/L

Surrogates:
79-124103Dibromofluoromethane
75-1281091,2-Dichloroethane-d4

Continued on next page

Page 17 of 39

This report shall not be reproduced, except in full, without written authorization of TriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE    Grand Rapids, MI 49512    616.975.4500    Fax 616.942.7463    www.trimatrixlabs.com



QUALITY CONTROL REPORT

TCLP Volatile Organics by EPA Method 1311/8260B (Continued)

RLAnalyte
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

QC Batch: 1013678 (Continued) 5030B MS TCLP/USEPA-8260B

01/12/2011
1A13006

Analyzed: By: DLV
Analytical Batch:

Method Blank (Continued)   
Unit: ug/L

Surrogates (Continued):
87-11394Toluene-d8
70-121984-Bromofluorobenzene

12/30/2010
1A03011

Analyzed: By: JDM
Analytical Batch:

Laboratory Control Sample   
Unit: mg/L

4.00 77-12294Benzene 0.103.78
4.00 77-13289Carbon Tetrachloride 0.103.57
4.00 76-12896Chlorobenzene 0.103.83
4.00 78-12794Chloroform 0.103.77
4.00 78-125941,2-Dichloroethane 0.103.76
4.00 71-129961,1-Dichloroethene 0.103.85
4.00 32-178942-Butanone (MEK) 5.03.77
4.00 78-131104Tetrachloroethene 0.104.17
4.00 72-129106Trichloroethene 0.104.23
4.00 66-13992Vinyl Chloride 0.103.68

12/30/2010
1A03011

Analyzed: By: JDM
Analytical Batch:

Laboratory Control Sample   
Unit: ug/L

Surrogates:
79-124102Dibromofluoromethane
75-128971,2-Dichloroethane-d4
87-113102Toluene-d8
70-121994-Bromofluorobenzene

01/12/2011
1A13006

Analyzed: By: DLV
Analytical Batch:

Laboratory Control Sample   
Unit: mg/L

4.00 77-122106Benzene 0.104.22
4.00 77-132116Carbon Tetrachloride 0.104.63
4.00 76-128113Chlorobenzene 0.104.51
4.00 78-127110Chloroform 0.104.40
4.00 78-1251111,2-Dichloroethane 0.104.43
4.00 71-129931,1-Dichloroethene 0.103.74
4.00 32-178942-Butanone (MEK) 5.03.78
4.00 78-131112Tetrachloroethene 0.104.48
4.00 72-129103Trichloroethene 0.104.11
4.00 66-13990Vinyl Chloride 0.103.58
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QUALITY CONTROL REPORT

TCLP Volatile Organics by EPA Method 1311/8260B (Continued)

RLAnalyte
Spike

% Rec.
Control
Limits RPD

RPD
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Conc.

Spike
Qty. Result

QC Batch: 1013678 (Continued) 5030B MS TCLP/USEPA-8260B

01/12/2011
1A13006

Analyzed: By: DLV
Analytical Batch:

Laboratory Control Sample   
Unit: ug/L

Surrogates:
79-124101Dibromofluoromethane
75-1281101,2-Dichloroethane-d4
87-11396Toluene-d8
70-1211004-Bromofluorobenzene
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QUALITY CONTROL REPORT

TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C

RLAnalyte
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

QC Batch: 1014058 3510C TCLP Liquid-Liquid Ext./USEPA-8270C

01/13/2011
1A14034

Analyzed: By: DMC
Analytical Batch:

Method Blank   
Unit: mg/L

1,4-Dichlorobenzene 0.0050<0.0050
2,4-Dinitrotoluene 0.0050<0.0050
Hexachlorobenzene 0.0050<0.0050
Hexachlorobutadiene 0.0050<0.0050
Hexachloroethane 0.0050<0.0050
Nitrobenzene 0.0050<0.0050
Pyridine 0.050<0.050
Pentachlorophenol 0.0050<0.0050
2,4,6-Trichlorophenol 0.0050<0.0050
2,4,5-Trichlorophenol 0.0050<0.0050
2-Methylphenol 0.0050<0.0050
3-Methylphenol 0.0050<0.0050
4-Methylphenol 0.0050<0.0050
gamma-BHC (Lindane) 0.0050<0.0050
Endrin 0.0050<0.0050
Methoxychlor 0.0050<0.0050
Technical Chlordane 0.0050<0.0050
Heptachlor 0.0050<0.0050
Heptachlor Epoxide 0.0050<0.0050
Toxaphene 0.50<0.50

Surrogates:
20-121712-Fluorophenol
10-10564Phenol-d6
38-14185Nitrobenzene-d5
41-132872-Fluorobiphenyl
20-142712,4,6-Tribromophenol
39-14899o-Terphenyl

01/13/2011
1A14034

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample   
Unit: mg/L

0.100 36-120911,4-Dichlorobenzene 0.00500.0910
0.100 42-125782,4-Dinitrotoluene 0.00500.0775
0.100 26-141106Hexachlorobenzene 0.00500.106
0.100 39-12090Hexachlorobutadiene 0.00500.0897
0.100 34-12591Hexachloroethane 0.00500.0912
0.100 52-129113Nitrobenzene 0.00500.113
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QUALITY CONTROL REPORT

TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C (Continued)

RLAnalyte
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Qty. Result

QC Batch: 1014058 (Continued) 3510C TCLP Liquid-Liquid Ext./USEPA-8270C

01/13/2011
1A14034

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample (Continued)   
Unit: mg/L

0.100 25-12060Pyridine 0.0500.0602
0.100 39-11263Pentachlorophenol 0.00500.0633
0.100 41-135542,4,6-Trichlorophenol 0.00500.0545
0.100 36-137982,4,5-Trichlorophenol 0.00500.0982
0.100 37-125872-Methylphenol 0.00500.0873
0.200 45-125873-Methylphenol 0.00500.173
0.200 45-125874-Methylphenol 0.00500.173
0.100 10-11097gamma-BHC (Lindane) 0.00500.0966
0.100 50-125103Endrin 0.00500.103
0.100 50-12598Methoxychlor 0.00500.0984
0.100 31-164100Technical Chlordane 0.00500.0995
0.100 60-137100Heptachlor 0.00500.100
0.100 58-135106Heptachlor Epoxide 0.00500.106
0.200 40-210115Toxaphene 0.500.230

Surrogates:
20-121742-Fluorophenol
10-10559Phenol-d6
38-14181Nitrobenzene-d5
41-132812-Fluorobiphenyl
20-142822,4,6-Tribromophenol
39-14896o-Terphenyl

QC Batch: 1014059 3510C TCLP Liquid-Liquid Ext./USEPA-8270C

01/07/2011
1A10026

Analyzed: By: DMC
Analytical Batch:

Method Blank   
Unit: mg/L

1,4-Dichlorobenzene 0.0050<0.0050
2,4-Dinitrotoluene 0.0050<0.0050
Hexachlorobenzene 0.0050<0.0050
Hexachlorobutadiene 0.0050<0.0050
Hexachloroethane 0.0050<0.0050
Nitrobenzene 0.0050<0.0050
Pyridine 0.050<0.050
Pentachlorophenol 0.0050<0.0050
2,4,6-Trichlorophenol 0.0050<0.0050
2,4,5-Trichlorophenol 0.0050<0.0050
2-Methylphenol 0.0050<0.0050
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QUALITY CONTROL REPORT

TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C (Continued)

RLAnalyte
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QC Batch: 1014059 (Continued) 3510C TCLP Liquid-Liquid Ext./USEPA-8270C

01/07/2011
1A10026

Analyzed: By: DMC
Analytical Batch:

Method Blank (Continued)   
Unit: mg/L

3-Methylphenol 0.0050<0.0050
4-Methylphenol 0.0050<0.0050
gamma-BHC (Lindane) 0.0050<0.0050
Endrin 0.0050<0.0050
Methoxychlor 0.0050<0.0050
Technical Chlordane 0.0050<0.0050
Heptachlor 0.0050<0.0050
Heptachlor Epoxide 0.0050<0.0050
Toxaphene 0.50<0.50

Surrogates:
20-1211022-Fluorophenol
10-10576Phenol-d6
38-14188Nitrobenzene-d5
41-132852-Fluorobiphenyl
20-1421032,4,6-Tribromophenol
39-14892o-Terphenyl

01/07/2011
1A10026

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample   
Unit: mg/L

0.100 36-1201261,4-Dichlorobenzene 0.00500.126
0.100 42-1251062,4-Dinitrotoluene 0.00500.106
0.100 26-141121Hexachlorobenzene 0.00500.121
0.100 39-12087Hexachlorobutadiene 0.00500.0871
0.100 34-125128Hexachloroethane 0.00500.128
0.100 52-12994Nitrobenzene 0.00500.0936
0.100 25-12073Pyridine 0.0500.0734
0.100 39-112107Pentachlorophenol 0.00500.107
0.100 41-135992,4,6-Trichlorophenol 0.00500.0989
0.100 36-137922,4,5-Trichlorophenol 0.00500.0916
0.100 37-1251252-Methylphenol 0.00500.125
0.200 45-1251223-Methylphenol 0.00500.243
0.200 45-1251224-Methylphenol 0.00500.243
0.100 10-11096gamma-BHC (Lindane) 0.00500.0957
0.100 50-125181Endrin 0.00500.181
0.100 50-12576Methoxychlor 0.00500.0763
0.100 31-164100Technical Chlordane 0.00500.0999
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QUALITY CONTROL REPORT

TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C (Continued)

RLAnalyte
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% Rec.
Control
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Qty. Result

QC Batch: 1014059 (Continued) 3510C TCLP Liquid-Liquid Ext./USEPA-8270C

01/07/2011
1A10026

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample (Continued)   
Unit: mg/L

0.100 60-137104Heptachlor 0.00500.104
0.100 58-135109Heptachlor Epoxide 0.00500.109
0.200 40-210141Toxaphene 0.500.282

Surrogates:
20-1211022-Fluorophenol
10-10575Phenol-d6
38-14185Nitrobenzene-d5
41-132912-Fluorobiphenyl
20-1421062,4,6-Tribromophenol
39-14889o-Terphenyl

01/07/2011
1A10026

Analyzed: By: DMC
Analytical Batch:

Matrix Spike 1012363-01 Soil - IDW
Unit: mg/L

0.100 45-128118<0.00501,4-Dichlorobenzene 0.00500.118
0.100 41-130110<0.00502,4-Dinitrotoluene 0.00500.110
0.100 45-135119<0.0050Hexachlorobenzene 0.00500.119
0.100 33-10790<0.0050Hexachlorobutadiene 0.00500.0896
0.100 46-134125<0.0050Hexachloroethane 0.00500.125
0.100 48-13595<0.0050Nitrobenzene 0.00500.0948
0.100 27-9669<0.050Pyridine 0.0500.0693
0.100 42-10682<0.0050Pentachlorophenol 0.00500.0821
0.100 31-13382<0.00502,4,6-Trichlorophenol 0.00500.0816
0.100 35-13271<0.00502,4,5-Trichlorophenol 0.00500.0708
0.100 38-118106<0.00502-Methylphenol 0.00500.106
0.200 26-125101<0.00503-Methylphenol 0.00500.201
0.200 28-125101<0.00504-Methylphenol 0.00500.201
0.100 49-14198<0.0050gamma-BHC (Lindane) 0.00500.0985
0.100 43-125108<0.0050Endrin 0.00500.108
0.100 53-12479<0.0050Methoxychlor 0.00500.0786
0.100 4-151106<0.0050Technical Chlordane 0.00500.106
0.100 54-123109<0.0050Heptachlor 0.00500.109
0.100 44-136108<0.0050Heptachlor Epoxide 0.00500.108
0.200 53-177130<0.50Toxaphene 0.500.261

Surrogates:
20-121772-Fluorophenol
10-10562Phenol-d6
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QUALITY CONTROL REPORT

TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C (Continued)
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QC Batch: 1014059 (Continued) 3510C TCLP Liquid-Liquid Ext./USEPA-8270C

01/07/2011
1A10026

Analyzed: By: DMC
Analytical Batch:

Matrix Spike (Continued) 1012363-01 Soil - IDW
Unit: mg/L

Surrogates (Continued):
38-14191Nitrobenzene-d5
41-132942-Fluorobiphenyl
20-142842,4,6-Tribromophenol
39-14891o-Terphenyl

01/07/2011
1A10026

Analyzed: By: DMC
Analytical Batch:

Matrix Spike Duplicate 1012363-01 Soil - IDW
Unit: mg/L

0.100 1345-128123 4<0.00501,4-Dichlorobenzene 0.00500.123
0.100 1641-130110 0.2<0.00502,4-Dinitrotoluene 0.00500.110
0.100 1745-135119 0.2<0.0050Hexachlorobenzene 0.00500.119
0.100 2033-10782 9<0.0050Hexachlorobutadiene 0.00500.0823
0.100 1946-134131 5<0.0050Hexachloroethane 0.00500.131
0.100 1648-13587 8<0.0050Nitrobenzene 0.00500.0872
0.100 2027-9675 8<0.050Pyridine 0.0500.0748
0.100 2942-10691 10<0.0050Pentachlorophenol 0.00500.0911
0.100 2531-13388 8<0.00502,4,6-Trichlorophenol 0.00500.0882
0.100 2535-13287 20<0.00502,4,5-Trichlorophenol 0.00500.0866
0.100 2038-118129 20<0.00502-Methylphenol 0.00500.129
0.200 3726-125119 17<0.00503-Methylphenol 0.00500.238
0.200 3728-125119 17<0.00504-Methylphenol 0.00500.238
0.100 1849-141104 5<0.0050gamma-BHC (Lindane) 0.00500.104
0.100 3743-12599 9<0.0050Endrin 0.00500.0986
0.100 2253-12477 2<0.0050Methoxychlor 0.00500.0768
0.100 234-151104 2<0.0050Technical Chlordane 0.00500.104
0.100 2454-123111 1<0.0050Heptachlor 0.00500.111
0.100 2444-136113 4<0.0050Heptachlor Epoxide 0.00500.113
0.200 2653-177132 1<0.50Toxaphene 0.500.264

Surrogates:
20-1211052-Fluorophenol
10-10578Phenol-d6
38-14186Nitrobenzene-d5
41-132962-Fluorobiphenyl
20-142932,4,6-Tribromophenol
39-14897o-Terphenyl
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QUALITY CONTROL REPORT

TCLP Chlorinated Herbicides by EPA Method 1311/8270C
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QC Batch: 1014040 8151A TCLP Liq/Liq Ext./USEPA-8270C

01/04/2011
1A05023

Analyzed: By: DMC
Analytical Batch:

Method Blank   
Unit: mg/L

2,4-D 0.10<0.10
2,4,5-TP (Silvex) 0.10<0.10

Surrogates:
50-1501032,4,5-T

01/04/2011
1A05023

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample   
Unit: mg/L

0.192 27-167942,4-D 0.100.180
0.192 21-170972,4,5-TP (Silvex) 0.100.187

Surrogates:
50-1501022,4,5-T

01/04/2011
1A05023

Analyzed: By: DMC
Analytical Batch:

Matrix Spike 1012363-01 Soil - IDW
Unit: mg/L

0.192 38-14787<0.102,4-D 0.100.167
0.192 22-15692<0.102,4,5-TP (Silvex) 0.100.177

Surrogates:
50-150982,4,5-T

01/04/2011
1A05023

Analyzed: By: DMC
Analytical Batch:

Matrix Spike Duplicate 1012363-01 Soil - IDW
Unit: mg/L

0.192 1538-14784 3<0.102,4-D 0.100.162
0.192 3422-15694 2<0.102,4,5-TP (Silvex) 0.100.180

Surrogates:
50-1501012,4,5-T

QC Batch: 1100312 8151A TCLP Liq/Liq Ext./USEPA-8270C

01/17/2011
1A18016

Analyzed: By: DMC
Analytical Batch:

Method Blank   
Unit: mg/L

2,4-D 0.10<0.10
2,4,5-TP (Silvex) 0.10<0.10

Surrogates:
50-150652,4,5-T

01/17/2011
1A18016

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample   
Unit: mg/L

0.192 27-167782,4-D 0.100.151
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QUALITY CONTROL REPORT

TCLP Chlorinated Herbicides by EPA Method 1311/8270C (Continued)
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QC Batch: 1100312 (Continued) 8151A TCLP Liq/Liq Ext./USEPA-8270C

01/17/2011
1A18016

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample (Continued)   
Unit: mg/L

0.192 21-170722,4,5-TP (Silvex) 0.100.139

Surrogates:
50-150582,4,5-T

01/17/2011
1A18016

Analyzed: By: DMC
Analytical Batch:

Laboratory Control Sample Duplicate   
Unit: mg/L

0.192 2027-16787 102,4-D 0.100.167
0.192 2021-17096 282,4,5-TP (Silvex) 0.100.184

Surrogates:
50-150672,4,5-T
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QUALITY CONTROL REPORT

Physical/Chemical Parameters by EPA/APHA/ASTM Methods

RLQC Type Unit
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

Color (Apparent)/USEPA-110.2Analyte:

12/22/2010 By: CLDQC Batch: 1014023 (General Inorganic Prep) Analyzed:

A.C.U.<5.00Method Blank 5.00

A.C.U.50.0 80-12010050.0Laboratory Control Sample 5.00

1012363-03   [Water - IDW]

A.C.U. 20025.0Duplicate 25.0 5.00

Cyanide Reactivity/USEPA-7.3.3.2Analyte:

12/29/2010 By: LMAQC Batch: 1014070 (9010B Cyanide Distillation) Analyzed:

mg/kg<0.4Method Blank 0.4

mg/kg2.50 80-120932.32Laboratory Control Sample 0.4

mg/kg1.25 80-120901.13Laboratory Control Sample 0.4

12/29/2010 By: LMAQC Batch: 1014073 (9010B Cyanide Distillation) Analyzed:

mg/kg<0.4Method Blank 0.4

mg/kg2.50 80-120932Laboratory Control Sample 0.4

mg/kg1.25 80-120901Laboratory Control Sample 0.4

Flashpoint, Closed-Cup/USEPA-1020AAnalyte:

12/28/2010 By: KRKQC Batch: 1014042 (General Inorganic Prep) Analyzed:

°F> 200Method Blank 68

°F81.0 80-12010081Laboratory Control Sample 68

1012363-01   [Soil - IDW]

°F 200> 200*Duplicate > 200 68

12/28/2010 By: KRKQC Batch: 1014043 (General Inorganic Prep) Analyzed:

°F> 200Method Blank 68

°F81.0 80-12010081Laboratory Control Sample 68

1012363-02   [Water - IDW]

°F 200> 200Duplicate > 200 68

Odor, Threshold Number:/SM 2150 B 20thAnalyte:

12/22/2010 By: HLBQC Batch: 1014093 (Method-Specific Preparation) Analyzed:

TON<0.10Method Blank 0.10

Continued on next page
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QUALITY CONTROL REPORT

Physical/Chemical Parameters by EPA/APHA/ASTM Methods (Continued)

RLQC Type Unit
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

Odor, Threshold Number:/SM 2150 B 20th (Continued)Analyte:

12/22/2010 By: HLBQC Batch: 1014093 (Continued) (Method-Specific Preparation) Analyzed:

1012363-03   [Water - IDW]

TON 200017.0Duplicate 17.0 0.10

Paint Filter Liquids Test/USEPA-9095Analyte:

12/28/2010 By: GEHQC Batch: 1014008 (General Inorganic Prep) Analyzed:

mLPassMethod Blank 1

1012363-01   [Soil - IDW]

mL 20PassDuplicate Pass 1

Percent Solids/USEPA-3550BAnalyte:

12/28/2010 By: CLBQC Batch: 1014082 (Method-Specific Preparation) Analyzed:

%<0.1Method Blank 0.1

Phenolics, Total/USEPA-9065Analyte:

12/28/2010 By: CLDQC Batch: 1014050 (Method-Specific Preparation) Analyzed:

mg/kg wet<0.50Method Blank 0.50

mg/kg wet0.400 80-120950.379Laboratory Control Sample 0.50

1012363-01   [Soil - IDW]

mg/kg dry 20<5.7Duplicate <5.7 5.7

12/28/2010 By: CLDQC Batch: 1014051 (Method-Specific Preparation) Analyzed:

mg/kg<0.50Method Blank 0.50

mg/kg0.400 80-120950.379Laboratory Control Sample 0.50

pH/USEPA-9040BAnalyte:

12/28/2010 By: KRKQC Batch: 1014024 (General Inorganic Prep) Analyzed:

1012363-02   [Water - IDW]

pH Units 200.37.75Duplicate 7.73 0.1

pH/USEPA-9045CAnalyte:

12/28/2010 By: KRKQC Batch: 1014025 (General Inorganic Prep) Analyzed:

1012363-01   [Soil - IDW]

pH Units 200.37.81Duplicate 7.79 1.0
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QUALITY CONTROL REPORT

Physical/Chemical Parameters by EPA/APHA/ASTM Methods (Continued)

RLQC Type Unit
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

Sulfide Reactivity/USEPA-7.3.4.2Analyte:

12/23/2010 By: KARQC Batch: 1013604 (Method-Specific Preparation) Analyzed:

mg/kg<10Method Blank 10

mg/kg800 29-11368540Laboratory Control Sample 10

12/23/2010 By: KARQC Batch: 1014013 (Method-Specific Preparation) Analyzed:

mg/kg<10Method Blank 10

mg/kg800 29-11368540Laboratory Control Sample 10
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QUALITY CONTROL REPORT

TCLP Metals by EPA 1311/6000/7000 Series Methods

RLQC Type Unit
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

Arsenic/USEPA-6010CAnalyte:

01/13/2011 By: JMFQC Batch: 1100299 (3010A TCLP Digestion) Analyzed:

mg/L<0.10Method Blank 0.10

mg/L1.25 80-120981.22Laboratory Control Sample 0.10

12/28/2010 By: KLVQC Batch: 1014020 (3010A TCLP Digestion) Analyzed:

mg/L<0.50Method Blank 0.50

mg/L1.25 80-120961.20Laboratory Control Sample 0.50

1012363-01   [Soil - IDW]

mg/L1.25 75-125991.24Matrix Spike <0.50 0.50

mg/L1.25 2075-12585 161.06Matrix Spike Duplicate <0.50 0.50

Barium/USEPA-6010CAnalyte:

01/13/2011 By: JMFQC Batch: 1100299 (3010A TCLP Digestion) Analyzed:

mg/L<0.20Method Blank 0.20

mg/L0.250 80-1201010.252Laboratory Control Sample 0.20

12/28/2010 By: KLVQC Batch: 1014020 (3010A TCLP Digestion) Analyzed:

mg/L<1.8Method Blank 1.8

mg/L0.250 80-120960.240Laboratory Control Sample 1.8

1012363-01   [Soil - IDW]

mg/L0.250 75-125930.553Matrix Spike 0.321 1.8

mg/L0.250 2075-12571 100.499Matrix Spike Duplicate 0.321 1.8

Cadmium/USEPA-6010CAnalyte:

01/13/2011 By: JMFQC Batch: 1100299 (3010A TCLP Digestion) Analyzed:

mg/L<0.010Method Blank 0.010

mg/L0.250 80-1201000.251Laboratory Control Sample 0.010

12/28/2010 By: KLVQC Batch: 1014020 (3010A TCLP Digestion) Analyzed:

mg/L<0.050Method Blank 0.050

mg/L0.250 80-120920.229Laboratory Control Sample 0.050

Continued on next page
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QUALITY CONTROL REPORT

TCLP Metals by EPA 1311/6000/7000 Series Methods (Continued)

RLQC Type Unit
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

Cadmium/USEPA-6010C (Continued)Analyte:

12/28/2010 By: KLVQC Batch: 1014020 (Continued) (3010A TCLP Digestion) Analyzed:

1012363-01   [Soil - IDW]

mg/L0.250 75-125950.237Matrix Spike <0.050 0.050

mg/L0.250 2075-12579 180.198Matrix Spike Duplicate <0.050 0.050

Chromium/USEPA-6010CAnalyte:

01/13/2011 By: JMFQC Batch: 1100299 (3010A TCLP Digestion) Analyzed:

mg/L<0.050Method Blank 0.050

mg/L0.250 80-1201010.253Laboratory Control Sample 0.050

12/28/2010 By: KLVQC Batch: 1014020 (3010A TCLP Digestion) Analyzed:

mg/L<0.25Method Blank 0.25

mg/L0.250 80-120910.229Laboratory Control Sample 0.25

1012363-01   [Soil - IDW]

mg/L0.250 75-125940.235Matrix Spike <0.25 0.25

mg/L0.250 2075-12580 160.199Matrix Spike Duplicate <0.25 0.25

Lead/USEPA-6010CAnalyte:

01/13/2011 By: JMFQC Batch: 1100299 (3010A TCLP Digestion) Analyzed:

mg/L<0.050Method Blank 0.050

mg/L0.250 80-1201000.251Laboratory Control Sample 0.050

12/28/2010 By: KLVQC Batch: 1014020 (3010A TCLP Digestion) Analyzed:

mg/L<0.25Method Blank 0.25

mg/L0.250 80-120930.232Laboratory Control Sample 0.25

1012363-01   [Soil - IDW]

mg/L0.250 75-125940.235Matrix Spike <0.25 0.25

mg/L0.250 2075-12582 140.205Matrix Spike Duplicate <0.25 0.25

Mercury/USEPA-7470AAnalyte:

01/12/2011 By: KLVQC Batch: 1100298 (7470A TCLP Digestion) Analyzed:

mg/L<0.00020Method Blank 0.00020
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Page 31 of 39

This report shall not be reproduced, except in full, without written authorization of TriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE    Grand Rapids, MI 49512    616.975.4500    Fax 616.942.7463    www.trimatrixlabs.com



QUALITY CONTROL REPORT

TCLP Metals by EPA 1311/6000/7000 Series Methods (Continued)

RLQC Type Unit
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

Mercury/USEPA-7470A (Continued)Analyte:

01/12/2011 By: KLVQC Batch: 1100298 (Continued) (7470A TCLP Digestion) Analyzed:

mg/L0.00200 80-1201030.00207Laboratory Control Sample 0.00020

12/23/2010 By: KLVQC Batch: 1014019 (7470A TCLP Digestion) Analyzed:

mg/L<0.00020Method Blank 0.00020

mg/L0.00200 80-1201010.00202Laboratory Control Sample 0.00020

1012363-01   [Soil - IDW]

mg/L0.00200 80-1201190.00237Matrix Spike <0.00020 0.00020

mg/L0.00200 2080-120102 150.00203Matrix Spike Duplicate <0.00020 0.00020

Selenium/USEPA-6010CAnalyte:

01/13/2011 By: JMFQC Batch: 1100299 (3010A TCLP Digestion) Analyzed:

mg/L<0.10Method Blank 0.10

mg/L1.25 80-120951.19Laboratory Control Sample 0.10

12/28/2010 By: KLVQC Batch: 1014020 (3010A TCLP Digestion) Analyzed:

mg/L<0.50Method Blank 0.50

mg/L1.25 80-1201001.25Laboratory Control Sample 0.50

1012363-01   [Soil - IDW]

mg/L1.25 75-1251041.30Matrix Spike <0.50 0.50

mg/L1.25 2075-12586 191.08Matrix Spike Duplicate <0.50 0.50

Silver/USEPA-6010CAnalyte:

01/13/2011 By: JMFQC Batch: 1100299 (3010A TCLP Digestion) Analyzed:

mg/L<0.010Method Blank 0.010

mg/L0.250 80-120970.241Laboratory Control Sample 0.010

12/28/2010 By: KLVQC Batch: 1014020 (3010A TCLP Digestion) Analyzed:

mg/L<0.050Method Blank 0.050

mg/L0.250 80-120980.244Laboratory Control Sample 0.050

1012363-01   [Soil - IDW]

mg/L0.250 75-1251000.249Matrix Spike <0.050 0.050
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QUALITY CONTROL REPORT

TCLP Metals by EPA 1311/6000/7000 Series Methods (Continued)

RLQC Type Unit
Spike

% Rec.
Control
Limits RPD

RPD
Limits

Sample
Conc.

Spike
Qty. Result

Silver/USEPA-6010C (Continued)Analyte:

12/28/2010 By: KLVQC Batch: 1014020 (Continued) (3010A TCLP Digestion) Analyzed:

1012363-01   [Soil - IDW]

mg/L0.250 2075-12585 160.212Matrix Spike Duplicate <0.050 0.050
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Polychlorinated Biphenyls (PCBs) by EPA Method 8082

STATEMENT OF DATA QUALIFICATIONS

The EPA hold time expired prior to sample receipt.  All reported values, including non-detectable 
results, are considered estimated.

Qualification:

USEPA-8082Analysis:

1012363-03   Water - IDWSample/Analyte:
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Physical/Chemical Parameters by EPA/APHA/ASTM Methods

STATEMENT OF DATA QUALIFICATIONS

The EPA hold time for analysis was exceeded and the sample result(s) are considered estimated.Qualification:

USEPA-110.2Analysis:

Color (Apparent)1012363-03   Water - IDWSample/Analyte:

USEPA-9040BAnalysis:

pH1012363-02   Water - IDWSample/Analyte:

USEPA-9045CAnalysis:

pH1012363-01   Soil - IDWSample/Analyte:

Methods 1010/1020A were designed to be used as the flashpoint analysis method for liquid waste 
matrices.  The sample result, alone, does not define the characteristic of ignitability on a solid waste 
matrix.

Qualification:

USEPA-1020AAnalysis:

Flashpoint, Closed-Cup1012363-01   Soil - IDWSample/Analyte:
Flashpoint, Closed-Cup1014042-DUP1   

Reactive Cyanide analysis was not performed since the corresponding Total Cyanide result is <250 
mg/kg.

Qualification:

USEPA-7.3.3.2Analysis:

Cyanide Reactivity1012363-01   Soil - IDWSample/Analyte:
Cyanide Reactivity1012363-02   Water - IDW

A.C.U. stands for Apparent Color Units.  Color is pH dependent and its value increases proportionally 
with pH.  The method requires that the pH of the sample be determined and reported along with 
the A.C.U value.  The sample pH was: 7.05.

Qualification:

USEPA-110.2Analysis:

Color (Apparent)1012363-03   Water - IDWSample/Analyte:

The referenced method requires analysis occur immediately after sample collection.  Since the 
analysis was not performed in the field, the reported result is considered estimated.

Qualification:

SM 2150 B 20thAnalysis:

Odor, Threshold Number:1012363-03   Water - IDWSample/Analyte:
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TCLP Metals by EPA 1311/6000/7000 Series Methods

STATEMENT OF DATA QUALIFICATIONS

The MS or MSD recovery, but not both, was outside the control limit.  The RPD is within the control 
limit.  The unspiked sample result is considered estimated.

Qualification:

USEPA-6010CAnalysis:

Barium1012363-01   Soil - IDWSample/Analyte:
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TCLP Volatile Organics by EPA Method 1311/8260B

STATEMENT OF DATA QUALIFICATIONS

The EPA hold time for analysis was exceeded and the sample result(s) are considered estimated.Qualification:

USEPA-8260BAnalysis:

1012363-02   Water - IDWSample/Analyte:
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TCLP Semivolatile Organic Compounds by EPA Method 1311/8270C

STATEMENT OF DATA QUALIFICATIONS

The LCS and/or LCSD recovery exceeded the upper control limit.  A positive result for this analyte in 
any sample from the associated QC batch is considered estimated.  Non-detectable results are not 
qualified.

Qualification:

USEPA-8270CAnalysis:

1,4-Dichlorobenzene1012363-01   Soil - IDWSample/Analyte:
Endrin1012363-01   Soil - IDW
Hexachloroethane1012363-01   Soil - IDW

The MS or MSD recovery, but not both, was outside the control limit.  The RPD is within the control 
limit.  The unspiked sample result is not qualified.

Qualification:

USEPA-8270CAnalysis:

2-Methylphenol1012363-01   Soil - IDWSample/Analyte:
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TCLP Chlorinated Herbicides by EPA Method 1311/8270C

STATEMENT OF DATA QUALIFICATIONS

The LCS/LCSD RPD exceeded the control limit.  A positive result for this analyte in any sample from 
the associated QC batch is considered estimated.  Non-detectable results are not qualified.

Qualification:

USEPA-8270CAnalysis:

2,4,5-TP (Silvex)1012363-02   Water - IDWSample/Analyte:
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APPENDIX C

DATA VALIDATION REPORTS























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































INORGANIC ANALYSIS DATA SHEET 

NTC21-GW06 

USEPA-6020A 

Laboratory: TriMatrix Laboratories, Inc. SDG: 1012235 

Client: TETRA TECH NUS - Pittsburgh Project: Naval Station Great Lakes Site 5 

Matrix: Water Laboratory ID: lO12285-lO 

Sampled: 12116/lO 11:30 Prepared: 1213011 0 08:00 

Solids: 0.00 Preparation: 3020A Digestion 

QC Batch: 1014078 InitiallFinal: 25 mL 1125 mL 

CAS No. Analyte 
Dil. 

Factor Cone. Units DL WD LOQ Q Analyzed 

7440-22-4 Silver. Total 0.20 uglL 0.061 0.20 0.50 u 01/03/11 09:19 

Page 71 of77 



INORGANIC ANALYSIS DATA SHEET 

NTCOS-DUP-Ol 

USEPA·7470A 

Laboratory: TriMatrix Laboratories, Inc. 

Client TETRA TECH NUS • Pittsburgh 

Matrix: Water 

Sampled: 12/17/10 00:00 

Solids: Q,OO 

QC Batch: 1013886 

soo: 1012235 

Project Naval Station Great Lakes Site j 

Laboratory ID: 1012285=IJ 

Prepared: 12122/10 14:00 


Preparation: 7470A Digestion - Total 


InitiallFinaI: 30 mL I 30 mL 


CAS No. Analyte 
OIL 

Factor Cone. Unitt DL LOD LOQ Q Analyzed 

7439-97-6 Mercury. Total I 0.10 ugIL 0.061 0.10 0.20 U 12123110 09:36 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX D

SURVEY REPORT

























Site Boring N E Elev Adjacent Conc Elev Status

Site 5 NTC05-MW08 2057183.16 1115006.34 655.07 655.38 New

Site 5 NTC05-MW09 2057118.93 1115024.85 654.50 654.74 New

Site 9 NTC09-MW02 2057206.86 1115112.67 654.57 Existing

Site 9 NTC09-MW01 2057135.49 1114814.48 656.62 Existing

Site 5 NTC05-MW07 2057341.72 1115010.11 655.13 655.38 New

Site 5 NTC05-MW06 2057401.52 1115084.29 654.96 655.31 New

*Soil Boring #2 2057445.17 1115273.58 654.31 Proposed

*Soil Boring #1 2057458.28 1114976.63 656.71 Proposed

Notes:

All elevations were taken on the edge of casing and are referenced to a given elevation of 689.20' (Top of well casing) on

Monitoring Well "NTC01-MW08" and a given elevation of 656.62' (Top of well casing) on Monitoring Well "NTC09-MW01"

"Adjacent Conc" shots taken on east edge of concrete adjacent to the well casing

*PROPOSED--NOT DRILLED AT TIME OF SURVEY

Great Lakes Monitoring Wells & Soil Borings

GRAEF Project #2012.3020.00 4/17/2013



APPENDIX E

ANALYTICAL RESULTS – SITE 5 RI

E-1 SURFACE SOIL RESULTS

E-2 SUBSURFACE SOIL RESULTS

E-3 GROUNDWATER RESULTS

E-4 QA/QC ANALYTICAL RESULTS



E-1 SURFACE SOIL RESULTS



TABLE E-1
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
1,1,2,2-TETRACHLOROETHANE 80 U 60 U 0.36 U 0.28 U 0.23 U 0.24 U 43 U 58 U
1,1,2-TRICHLOROETHANE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
1,1,2-TRICHLOROTRIFLUOROETHANE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
1,1-DICHLOROETHANE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
1,1-DICHLOROETHENE 40 U 30 U 0.36 U 0.28 U 0.23 U 0.24 U 21 U 29 U
1,2,4-TRICHLOROBENZENE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
1,2-DIBROMO-3-CHLOROPROPANE 80 UJ 60 UJ 0.73 U 0.57 UJ 0.47 U 0.48 U 43 U 58 U
1,2-DIBROMOETHANE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
1,2-DICHLOROBENZENE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
1,2-DICHLOROETHANE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
1,2-DICHLOROPROPANE 40 U 30 U 0.36 U 0.28 U 0.23 U 0.24 U 21 U 29 U
1,3-DICHLOROBENZENE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
1,4-DICHLOROBENZENE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
2-BUTANONE 80 U 60 U 2.1 U 1.5 U 0.94 UR 4.2 U 43 UJ 58 UJ
2-HEXANONE 80 U 60 U 0.73 U 0.57 U 0.47 U 0.48 U 43 U 58 U
4-METHYL-2-PENTANONE 80 U 60 U 0.36 U 0.28 U 0.23 U 0.24 U 43 U 58 U
ACETONE 400 UR 300 UR 12 U 10 U 5 U 34 U 210 U 290 U
BENZENE 20 J 18 J 0.15 U 0.12 J 0.094 U 0.29 J 21 U 29 U
BROMOCHLOROMETHANE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
BROMODICHLOROMETHANE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
BROMOFORM 40 UJ 30 UJ 0.29 U 0.23 UJ 0.19 UJ 0.19 U 21 UJ 29 UJ
BROMOMETHANE 40 UJ 30 UJ 0.73 U 0.57 U 0.47 U 0.48 U 21 UJ 29 UJ
CARBON DISULFIDE 390 J 30 U 0.73 U 1.3 0.47 U 12 21 UJ 290 J
CARBON TETRACHLORIDE 40 U 30 U 0.36 U 0.28 U 29 0.24 U 21 UJ 29 UJ
CHLOROBENZENE 40 U 30 U 0.36 U 0.28 U 0.23 U 0.24 U 21 U 29 U
CHLORODIBROMOMETHANE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
CHLOROETHANE 40 UJ 30 UJ 0.36 U 0.28 U 0.23 U 0.24 U 21 UJ 29 UJ
CHLOROFORM 40 U 30 U 0.15 U 0.11 U 2.3 0.096 U 21 U 29 U
CHLOROMETHANE 80 U 60 U 0.73 U 0.57 U 0.47 U 0.48 UJ 43 U 58 U
CIS-1,2-DICHLOROETHENE 40 U 30 U 0.36 U 0.28 U 0.23 U 0.24 U 21 U 29 U
CIS-1,3-DICHLOROPROPENE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
CYCLOHEXANE 110 J 27 J 0.15 U 0.11 U 0.094 U 0.28 J 43 U 20 J
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SUBMATRIX
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DICHLORODIFLUOROMETHANE 80 U 60 U 0.51 J 0.57 U 0.47 U 0.48 U 43 U 58 U
ETHYLBENZENE 220 31 J 0.36 U 1.4 0.23 U 0.24 U 21 U 29 U
METHYL ACETATE 80 U 60 U 1.5 U 1.1 U 0.94 U 0.96 U 35 J 58 U
METHYL CYCLOHEXANE 750 120 J 0.29 U 0.23 U 0.19 U 0.66 J 9.4 J 110 J
METHYL TERT-BUTYL ETHER 80 U 60 U 0.29 UJ 0.23 U 0.19 UR 0.19 UR 43 U 58 U
METHYLENE CHLORIDE 80 U 60 U 3.6 U 2.8 U 2.3 U 2.4 U 43 U 58 U
N-PROPYLBENZENE 140 19 J 0.73 U 0.57 U 0.47 U 0.48 U 21 U 10 J
STYRENE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 8.1 J
TETRACHLOROETHENE 40 U 30 U 0.29 U 0.23 U 2.6 0.19 U 21 U 29 U
TOLUENE 270 30 U 4.1 12 9.5 0.81 J 21 U 29 U
TOTAL XYLENES 760 170 J 1.5 U 7.1 1.2 J 0.39 J 64 U 69 J
TRANS-1,2-DICHLOROETHENE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
TRANS-1,3-DICHLOROPROPENE 40 U 30 U 0.29 U 0.23 U 0.19 U 0.19 U 21 U 29 U
TRICHLOROETHENE 80 U 60 U 0.73 U 0.57 U 0.47 U 0.48 U 43 U 58 U
TRICHLOROFLUOROMETHANE 40 U 30 U 0.15 U 0.11 U 0.094 U 0.096 U 21 U 29 U
VINYL CHLORIDE 40 U 30 U 0.73 U 0.57 U 0.47 U 0.48 U 21 U 29 U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 2.6 J 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
2,4,5-TRICHLOROPHENOL 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
2,4,6-TRICHLOROPHENOL 21 U 400 U 430 U 380 U 19 U 36 U 180 U 190 U
2,4-DICHLOROPHENOL 10 U 200 U 210 U 190 U 9.5 U 18 U 89 U 97 U
2,4-DIMETHYLPHENOL 210 U 4000 U 4300 U 3800 U 190 U 360 U 1800 U 1900 U
SEMIVOLATILES (UG/KG)
2,4-DINITROPHENOL 210 U 4000 U 4300 U 3800 U 190 U 360 U 1800 U 1900 U
2,4-DINITROTOLUENE 21 U 400 U 430 U 380 U 19 U 36 U 180 U 190 U
2,6-DINITROTOLUENE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
2-CHLORONAPHTHALENE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
2-CHLOROPHENOL 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
2-METHYLPHENOL 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
2-NITROANILINE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
2-NITROPHENOL 10 U 200 U 210 U 190 U 9.5 U 18 U 89 U 97 U
3,3'-DICHLOROBENZIDINE 42 U 810 U 860 U 760 U 38 UJ 72 UJ 360 UJ 390 UJ
3-NITROANILINE 21 U 400 U 430 U 380 U 19 U 36 U 180 U 190 U
4,6-DINITRO-2-METHYLPHENOL 21 U 400 U 430 U 380 U 19 U 36 U 180 U 190 U
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4-BROMOPHENYL PHENYL ETHER 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
4-CHLORO-3-METHYLPHENOL 10 U 200 U 210 U 190 U 9.5 U 18 U 89 U 97 U
4-CHLOROANILINE 41 UR 810 UR 850 UR 760 U 38 U 71 U 360 U 390 U
4-CHLOROPHENYL PHENYL ETHER 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
4-METHYLPHENOL 10 U 200 U 210 U 190 U 9.5 UJ 18 UJ 89 UJ 97 UJ
4-NITROANILINE 21 U 400 U 430 U 380 U 19 UJ 36 UJ 180 UJ 190 UJ
4-NITROPHENOL 210 U 4000 U 4300 U 3800 U 190 UJ 360 UJ 1800 UJ 1900 UJ
ACETOPHENONE 21 U 400 U 430 U 380 U 19 U 36 U 180 U 190 U
ATRAZINE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
BENZALDEHYDE 15 J 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
BIS(2-CHLOROETHOXY)METHANE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
BIS(2-CHLOROETHYL)ETHER 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
BIS(2-CHLOROISOPROPYL)ETHER 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
BIS(2-ETHYLHEXYL)PHTHALATE 21 U 400 U 430 U 380 U 32 U 36 U 180 U 190 U
BUTYL BENZYL PHTHALATE 5.2 J 400 U 430 U 380 U 19 U 13 J 180 U 190 U
CAPROLACTAM 21 U 400 U 430 U 380 U 19 UJ 36 UJ 180 UJ 190 UJ
CARBAZOLE 210 U 4000 U 4300 U 3800 U 77 J 360 U 1800 U 1900 U
DIBENZOFURAN 11 J 81 U 85 U 76 U 14 J 3.6 J 36 U 23 J
DIETHYL PHTHALATE 10 U 200 U 210 U 190 U 17 U 18 U 89 U 97 U
DIMETHYL PHTHALATE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
DI-N-BUTYL PHTHALATE 10 U 200 U 210 U 190 U 9.5 U 18 U 89 U 97 U
DI-N-OCTYL PHTHALATE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
HEXACHLOROBENZENE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
HEXACHLOROBUTADIENE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
HEXACHLOROCYCLOPENTADIENE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
HEXACHLOROETHANE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
ISOPHORONE 21 U 400 U 430 U 380 U 19 U 36 U 180 U 190 U
NITROBENZENE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
N-NITROSO-DI-N-PROPYLAMINE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
N-NITROSODIPHENYLAMINE 4.1 U 81 U 85 U 76 U 3.8 U 7.1 U 36 U 39 U
PENTACHLOROPHENOL 21 U 400 U 430 U 380 U 19 U 36 U 180 U 190 U
PHENOL 4.1 U 80 U 84 U 75 U 3.8 U 7.1 U 35 U 38 U
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POLYNUCLEAR AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 57 42 J 210 U 95 U 380 U 90 U 900 U 63 J
ACENAPHTHENE 1.7 J 200 U 210 U 95 U 380 U 90 U 180 J 31 J
ACENAPHTHYLENE 2.6 170 J 130 J 95 U 160 J 90 U 720 J 63 J
ANTHRACENE 4.4 170 J 130 J 19 J 78 J 18 J 720 J 130 J
BAP EQUIVALENT-FULLND 79.856 4279 3812.5 474.57 3955.6 268.03 17343.8 2078.5
BENZO(A)ANTHRACENE 48 2000 1500 210 1800 140 U 6100 1100
BENZO(A)PYRENE 50 2800 2500 320 2700 180 12000 1400
BENZO(B)FLUORANTHENE 76 3900 3700 460 4000 230 14000 2100
BENZO(G,H,I)PERYLENE 40 2400 2300 300 1800 130 9700 970
BENZO(K)FLUORANTHENE 31 1700 1100 230 1400 90 5800 750
CHRYSENE 46 2000 1500 270 1600 130 5800 1000
POLYNUCLEAR AROMATIC HYDROCARBONS (UG/KG)
DIBENZO(A,H)ANTHRACENE 13 640 570 57 J 470 36 J 2300 250
FLUORANTHENE 63 2700 1900 400 2500 220 8500 1800
FLUORENE 1.3 J 200 U 210 U 95 U 380 U 90 U 900 U 160 U
INDENO(1,2,3-CD)PYRENE 41 2300 2100 280 1900 140 9700 1000
NAPHTHALENE 35 200 U 210 U 95 U 380 U 90 U 900 U 160 U
PHENANTHRENE 57 550 390 76 J 310 J 72 J 2000 630
PYRENE 72 3100 2200 380 3000 220 10000 1800
PCBS (UG/KG)
AROCLOR-1016 16 U 16 U 17 U 15 U 15 U 14 U 14 U 15 U
AROCLOR-1221 16 U 16 U 17 U 15 U 15 U 14 U 14 U 15 U
AROCLOR-1232 16 U 16 U 17 U 15 U 15 U 14 U 14 U 15 U
AROCLOR-1242 16 U 16 U 17 U 15 U 15 U 14 U 14 U 15 U
AROCLOR-1248 8.3 U 8.1 U 8.6 U 7.6 U 7.7 U 7.2 U 7.2 U 7.8 U
AROCLOR-1254 16 U 14 J 17 U 15 U 15 U 14 U 14 U 16 J
AROCLOR-1260 16 U 18 J 14 J 13 J 15 U 9.5 J 9 J 18 J
TOTAL AROCLOR 410 U 32 J 14 J 13 J 380 U 350 U 9 J 34 J
TOTAL AROCLOR FULLND 104.3 104.1 107.6 95.6 97.7 86.7 86.2 101.8
METALS (MG/KG)
ALUMINUM 12000 8700 9000 6200 6500 4500 9100 8000
ANTIMONY 1.3 2.6 1 0.64 0.52 0.3 0.48 1.2
ARSENIC 9 11 5.6 4.5 6.4 3.2 5.2 5.7
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BARIUM 120 86 110 26 60 40 39 64
BERYLLIUM 2.6 1.8 0.55 0.34 0.33 0.26 0.43 0.79
CADMIUM 0.98 0.93 0.63 0.29 0.28 0.15 0.37 0.9
CALCIUM 28000 28000 57000 69000 64000 130000 68000 86000
CHROMIUM 16 16 12 9.6 11 8.7 13 20
COBALT 7.3 7.8 7 5.1 6.2 4.1 7.2 6.9
COPPER 37 44 35 17 16 13 17 34
IRON 66000 50000 16000 18000 15000 9200 17000 21000
LEAD 130 85 54 19 21 11 29 150
MAGNESIUM 12000 13000 33000 38000 37000 71000 41000 52000
MANGANESE 420 340 420 430 720 330 380 390
MERCURY 0.53 0.17 0.07 0.026 J 0.05 0.019 J 0.024 J 0.11
NICKEL 23 21 14 14 14 13 17 18
POTASSIUM 1500 1100 1000 1200 1000 970 1300 1100
SELENIUM 1 1 0.38 J 0.31 J 0.29 J 0.26 U 0.33 J 0.74
SILVER 0.11 0.13 0.082 J 0.067 J 0.069 J 0.25 0.08 J 0.17
SODIUM 1500 1100 280 220 130 830 730 720
THALLIUM 1.2 1.2 0.42 0.27 0.21 0.27 0.87 0.29
VANADIUM 26 23 17 13 16 13 18 18
ZINC 170 170 190 63 72 43 140 190
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS 80 83 78 88 87 93 93 86
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
61 U 0.25 U 0.23 U 43 U 0.3 U 44 U 52 U 62 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 U 0.25 U 0.23 U 22 U 0.3 U 22 U 26 U 31 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U
61 U 0.5 U 0.47 U 43 UJ 0.6 U 44 UJ 52 U 62 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 U 0.25 U 0.23 U 22 U 0.3 U 22 U 26 U 31 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U
61 UJ 3.2 U 0.94 UR 43 U 5.4 J 44 U 52 U 62 UJ
61 U 0.5 U 0.47 U 43 U 0.6 U 44 U 52 U 62 U
61 U 0.25 U 0.23 U 43 U 0.3 U 44 U 52 U 62 U

310 U 18 U 5.3 U 220 UR 38 J 220 UR 260 U 310 U
31 U 0.15 J 0.13 J 22 U 0.12 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 UJ 0.2 U 0.19 UJ 22 UJ 0.24 U 22 UJ 26 U 31 UJ
31 UJ 0.5 U 0.47 U 22 UJ 0.6 U 22 UJ 26 U 31 UJ

320 J 0.71 J 0.97 210 J 2.7 22 U 26 U 31 UJ
31 UJ 0.72 J 0.23 U 22 U 0.3 U 22 U 26 U 31 UJ
31 U 0.25 U 0.23 U 22 U 0.3 U 22 U 26 U 31 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U
31 UJ 0.25 U 0.23 U 22 UJ 0.3 U 22 UJ 26 U 31 UJ
31 U 0.099 U 0.094 U 22 U 0.12 U 22 U 26 U 31 U
61 U 0.5 U 0.47 U 43 U 0.6 UJ 44 U 52 U 62 U
31 U 0.25 U 0.23 U 22 U 0.3 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
25 J 0.32 J 0.094 U 43 U 0.12 U 16 J 27 J 62 U
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TOP DEPTH
BOTTOM DEPTH
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METHYL ACETATE
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TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
SEMIVOLATILES (UG/KG)
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL

0.5 0.5 0.5 0.50.5 0.5 0.5 0.5
0 0 0 00 0 0 0

SS SS SS SSSS SS SS SS
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SO SO SO SOSO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
20101219 20101214 20101219 2010121820101218 20101214 20101218 20101214

NTC05-SB13-SS-0005 NTC05-SB14-SS-0005 NTC05-SB15-SS-0005 NTC05-SB16-SS-0005NTC05-SB09-SS-0005 NTC05-SB10-SS-0005 NTC05-SB11-SS-0005 NTC05-SB12-SS-0005
NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16NTC05-SB09 NTC05-SB10 NTC05-SB11 NTC05-SB12

61 U 0.5 U 0.47 U 43 U 0.6 U 44 U 52 U 62 U
31 U 0.26 J 0.23 U 20 J 0.3 U 22 U 26 U 31 U
61 U 0.99 U 0.94 UJ 43 U 3.1 J 44 U 150 J 62 U

130 J 0.8 J 0.51 J 58 J 0.24 U 82 J 39 J 55 J
61 U 0.2 UJ 0.19 UJ 43 U 0.24 UJ 44 U 52 U 62 U
61 U 2.5 U 2.3 U 43 U 3 U 44 U 52 U 62 U
11 J 0.5 U 0.47 U 14 J 0.6 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 U 0.66 J 0.26 J 22 U 0.6 U 22 U 93 31 U
77 J 0.73 J 0.94 U 56 J 1.2 U 38 J 93 J 55 J
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
31 U 0.2 U 0.19 U 22 U 0.24 U 22 U 26 U 31 U
61 U 0.5 U 0.47 U 43 U 0.6 U 44 U 52 U 62 U
31 U 0.099 U 0.094 U 22 U 0.12 U 22 U 26 U 31 U
31 U 0.5 U 0.47 U 22 U 0.6 U 22 U 26 U 31 U

41 U 73 U 2.3 J 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U

200 U 370 U 18 U 4200 U 20 U 370 U 400 U 180 U
100 U 180 U 9.2 U 2100 U 10 U 180 U 200 U 89 U

2000 U 3700 U 180 U 42000 U 200 U 3700 U 4000 U 1800 U

2000 U 3700 U 180 U 42000 U 200 U 3700 U 4000 U 1800 U
200 U 370 U 18 U 4200 U 20 U 370 U 400 U 180 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U

100 U 180 U 9.2 U 2100 U 10 U 180 U 200 U 89 U
410 UJ 740 U 37 UJ 8500 U 40 U 740 U 800 U 360 UJ
200 U 370 U 18 U 4200 U 20 U 370 U 400 U 180 U
200 U 370 U 18 U 4200 U 20 U 370 U 400 U 180 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

0.5 0.5 0.5 0.50.5 0.5 0.5 0.5
0 0 0 00 0 0 0

SS SS SS SSSS SS SS SS
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SO SO SO SOSO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
20101219 20101214 20101219 2010121820101218 20101214 20101218 20101214

NTC05-SB13-SS-0005 NTC05-SB14-SS-0005 NTC05-SB15-SS-0005 NTC05-SB16-SS-0005NTC05-SB09-SS-0005 NTC05-SB10-SS-0005 NTC05-SB11-SS-0005 NTC05-SB12-SS-0005
NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16NTC05-SB09 NTC05-SB10 NTC05-SB11 NTC05-SB12

41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
100 U 180 U 9.2 U 2100 U 10 U 180 U 200 U 89 U
410 U 730 UR 37 U 8400 UR 40 U 740 UR 800 U 360 UR
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U

100 UJ 180 U 9.2 UJ 2100 U 10 U 180 U 200 U 89 UJ
200 UJ 370 U 18 UJ 4200 U 20 U 370 U 400 U 180 UJ

2000 UJ 3700 U 180 UJ 42000 U 200 U 3700 U 4000 U 1800 UJ
200 U 370 U 18 U 4200 U 20 U 370 U 400 U 180 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.4 J 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U

200 U 370 U 18 U 4200 U 19 J 370 U 400 U 180 U
200 U 91 J 4.2 J 4200 U 20 U 370 U 400 U 180 U
200 UJ 370 U 18 UJ 4200 U 20 U 370 U 400 U 180 UJ

2000 U 3700 U 180 U 42000 U 200 U 3700 U 4000 U 1800 U
25 J 220 J 7.6 J 840 U 4 U 74 U 80 U 36 U

100 U 180 U 9.2 U 2100 U 10 U 180 U 200 U 89 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U

100 U 180 U 9.2 U 2100 U 10 U 180 U 200 U 89 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U

200 U 370 U 18 U 4200 U 20 U 370 U 400 U 180 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U
41 U 73 U 3.7 U 840 U 4 U 74 U 80 U 36 U

200 U 370 U 18 U 4200 U 20 U 370 U 400 U 180 U
40 U 72 U 3.6 U 830 U 4 U 73 U 79 U 35 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBO  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
POLYNUCLEAR AROMATIC HYDROCARBO  
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC

0.5 0.5 0.5 0.50.5 0.5 0.5 0.5
0 0 0 00 0 0 0

SS SS SS SSSS SS SS SS
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SO SO SO SOSO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
20101219 20101214 20101219 2010121820101218 20101214 20101218 20101214

NTC05-SB13-SS-0005 NTC05-SB14-SS-0005 NTC05-SB15-SS-0005 NTC05-SB16-SS-0005NTC05-SB09-SS-0005 NTC05-SB10-SS-0005 NTC05-SB11-SS-0005 NTC05-SB12-SS-0005
NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16NTC05-SB09 NTC05-SB10 NTC05-SB11 NTC05-SB12

33 J 150 J 460 U 1700 U 10 U 92 U 17 J 70 J
16 J 490 460 U 1700 U 10 U 92 U 80 U 35 J
49 J 180 U 280 J 1700 U 10 U 92 U 80 U 70 J
66 J 680 95 J 1700 U 10 U 19 J 80 U 70 J

1149.53 1117.09 6288.6 3812.1 23.11 U 173.538 96.68 1754.24
610 830 850 U 670 J 10 U 77 J 50 J 870
780 720 4500 1700 U 10 U 58 J 50 J 1100

1200 1200 4900 1700 U 10 U 96 50 J 1800
490 380 3400 1700 U 10 U 58 J 50 J 1000
480 530 2200 340 J 10 U 38 J 33 J 630
730 790 1600 1700 U 10 U 58 J 50 J 940

130 150 J 850 1700 U 10 U 92 U 33 J 280
1100 2400 460 U 670 J 10 U 120 50 J 1200

82 U 490 460 U 1700 U 10 U 92 U 80 U 180 U
530 380 3400 1700 U 10 U 58 J 33 J 1000
82 U 180 U 460 U 1700 U 10 U 92 U 80 U 180 U

380 2200 460 U 1700 U 10 U 77 J 33 J 380
1300 2900 1600 670 J 2 J 120 83 J 1400

16 U 14 U 14 U 13 U 16 U 14 U 16 U 14 U
16 U 14 U 14 U 13 U 16 U 14 U 16 U 14 U
16 U 14 U 14 U 13 U 16 U 14 U 16 U 14 U
16 U 14 U 14 U 13 U 16 U 14 U 16 U 14 U
8.2 U 7.3 U 7.4 U 6.9 U 8.1 U 7.4 U 8 U 7.2 U
100 J 14 U 14 U 13 U 16 U 26 J 16 U 14 U
120 J 40 J 14 U 13 U 16 U 64 J 16 U 35 J
230 J 360 U 360 U 340 U 400 U 91 J 390 U 35 J

292.2 117.3 91.4 84.9 104.1 153.4 104 112.2

10000 6100 4100 3600 13000 7600 12000 2600
1.6 0.43 0.26 0.14 J 0.52 U 0.88 0.63 4.7
12 4.6 3.9 2.5 6.3 8.7 6.4 J 3.2



TABLE E-1

SURFACE SOIL RESULTS
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 10 OF 15

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

0.5 0.5 0.5 0.50.5 0.5 0.5 0.5
0 0 0 00 0 0 0

SS SS SS SSSS SS SS SS
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SO SO SO SOSO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL
20101219 20101214 20101219 2010121820101218 20101214 20101218 20101214

NTC05-SB13-SS-0005 NTC05-SB14-SS-0005 NTC05-SB15-SS-0005 NTC05-SB16-SS-0005NTC05-SB09-SS-0005 NTC05-SB10-SS-0005 NTC05-SB11-SS-0005 NTC05-SB12-SS-0005
NTC05-SB13 NTC05-SB14 NTC05-SB15 NTC05-SB16NTC05-SB09 NTC05-SB10 NTC05-SB11 NTC05-SB12

120 42 17 21 70 39 J 73 J 33
0.96 0.31 0.26 0.27 0.73 0.51 0.92 0.3
1.9 0.29 0.21 0.13 0.39 0.41 0.39 0.31

48000 110000 99000 120000 14000 88000 43000 130000
21 12 7.3 7.8 25 13 21 J 10
8 4.6 4.8 3.1 8.8 6.6 9.1 3.4

53 34 13 13 25 32 27 J 71
32000 12000 12000 11000 23000 21000 25000 12000

340 29 9.3 9.5 27 69 J 29 81
28000 53000 55000 66000 11000 49000 27000 74000

630 370 410 280 490 490 610 240
0.21 0.047 J 0.017 U 0.017 U 0.1 0.15 0.071 0.051

22 14 13 12 20 18 22 J 16
1400 1200 1100 780 1700 1200 J 1800 680

1.2 0.29 J 0.27 U 0.2 J 0.45 J 0.39 J 0.26 J 0.26 U
0.35 0.12 0.053 J 0.034 J 0.12 0.1 U 0.11 0.32
1200 610 310 390 1500 1800 J 1600 1000
0.52 0.16 0.24 0.13 0.37 0.35 0.38 0.14

24 15 11 18 34 18 27 J 11
350 63 55 32 110 170 91 J 120

82 91 90 97 83 90 84 93

ug/kg = Microgram per kilogram.
mg/kg = Milligram per kilogram.
J = Estimated value.
U = Not detected.
NA = Not applicable.
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
60 U 85 U 0.28 U 0.27 U 55 U 62 U 0.26 U 0.3 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 U 43 U 0.28 U 0.27 U 27 U 31 U 0.26 U 0.3 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
60 U 85 U 0.55 U 0.54 U 55 U 62 U 0.52 U 0.6 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 U 43 U 0.28 U 0.27 U 27 U 31 U 0.26 U 0.3 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
60 UJ 85 UJ 5.2 U 1.1 UJ 55 U 62 U 1 UJ 1.2 UJ
60 U 85 U 0.55 U 0.54 U 55 U 62 U 0.52 U 0.6 U
60 U 85 U 0.28 U 0.27 UJ 55 U 62 U 0.26 U 0.3 U

300 U 430 U 38 U 4.7 J 270 U 310 U 3.9 J 6 UR
30 U 43 U 0.22 J 0.29 J 27 U 31 U 0.1 U 0.12 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 UJ 43 UJ 0.22 U 0.21 UJ 27 U 31 U 0.21 U 0.24 U
30 UJ 43 UJ 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U

300 J 43 UJ 1.2 0.61 J 94 U 110 U 0.52 U 0.6 U
30 UJ 43 UJ 0.28 U 2.8 27 U 31 U 0.26 U 0.3 U
30 U 43 U 0.28 U 0.27 U 27 U 31 U 0.26 U 0.3 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
30 UJ 43 UJ 0.28 U 0.27 U 27 U 31 U 0.26 U 0.3 U
30 U 43 U 0.11 U 1.5 27 U 31 U 0.1 U 0.12 U
60 U 85 U 0.55 U 0.54 U 55 U 62 U 0.52 UJ 0.6 UJ
30 U 43 U 0.28 U 0.27 U 27 U 31 U 0.26 U 0.3 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
60 U 85 U 0.11 U 0.45 J 55 U 62 U 0.1 U 0.12 U

0.5 0.5 0.5 0.5 0.5 0.50.5 0.5
0 0 0 0 0 00 0

SS SS SS SS SS SSSS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL
20101214 20101219 20101219 20101219 20101219 2010121920101218 20101218

NTC05-SB19-SS-0005 NTC05-SB20-SS-0005 NTC05-SB21-SS-0005 NTC05-SB22-SS-0005 NTC05-SB23-SS-0005 NTC05-SB24-SS-0005NTC05-SB17-SS-0005 NTC05-SB18-SS-0005
NTC05-SB19 NTC05-SB20 NTC05-SB21 NTC05-SB22 NTC05-SB23 NTC05-SB24NTC05-SB17 NTC05-SB18
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
SEMIVOLATILES (UG/KG)
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL

0.5 0.5 0.5 0.5 0.5 0.50.5 0.5
0 0 0 0 0 00 0

SS SS SS SS SS SSSS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL
20101214 20101219 20101219 20101219 20101219 2010121920101218 20101218

NTC05-SB19-SS-0005 NTC05-SB20-SS-0005 NTC05-SB21-SS-0005 NTC05-SB22-SS-0005 NTC05-SB23-SS-0005 NTC05-SB24-SS-0005NTC05-SB17-SS-0005 NTC05-SB18-SS-0005
NTC05-SB19 NTC05-SB20 NTC05-SB21 NTC05-SB22 NTC05-SB23 NTC05-SB24NTC05-SB17 NTC05-SB18

60 U 85 U 0.55 U 0.54 U 55 U 62 U 0.52 U 0.6 U
30 U 43 U 0.28 U 0.27 U 27 U 31 U 0.26 U 0.3 U
60 U 85 U 1.1 U 1.1 UJ 200 J 310 1 U 1.2 U
51 J 43 U 0.45 J 0.96 J 58 J 60 J 0.21 U 0.24 U
60 U 85 U 0.22 UJ 0.21 U 55 U 62 U 0.21 UJ 0.24 UJ
60 U 85 U 2.8 U 2.7 U 55 U 62 U 2.6 U 3 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 U 43 U 0.74 J 0.78 J 34 J 23 J 0.51 J 0.6 U
90 U 130 U 1.1 U 1.1 J 53 J 28 J 1 U 1.2 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
30 U 43 U 0.22 U 0.21 U 27 U 31 U 0.21 U 0.24 U
60 U 85 U 0.55 U 0.54 U 55 U 62 U 0.52 U 0.6 U
30 U 43 U 0.11 U 0.11 U 27 U 31 U 0.1 U 0.12 U
30 U 43 U 0.55 U 0.54 U 27 U 31 U 0.52 U 0.6 U

38 U 310 J 80 U 71 U 73 U 260 J 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U

190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
94 U 2000 U 200 U 180 U 180 U 940 U 8.6 U 10 U

1900 U 39000 U 4000 U 3600 U 3600 U 19000 U 170 U 200 U

1900 U 39000 U 4000 U 3600 U 3600 U 19000 U 170 U 200 U
190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
94 U 2000 U 200 U 180 U 180 U 940 U 8.6 U 10 U

380 UJ 7900 UJ 800 U 720 U 730 U 3800 U 35 U 40 U
190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-BROMOPHENYL PHENYL ETHER
4-CHLORO-3-METHYLPHENOL
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

0.5 0.5 0.5 0.5 0.5 0.50.5 0.5
0 0 0 0 0 00 0

SS SS SS SS SS SSSS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL
20101214 20101219 20101219 20101219 20101219 2010121920101218 20101218

NTC05-SB19-SS-0005 NTC05-SB20-SS-0005 NTC05-SB21-SS-0005 NTC05-SB22-SS-0005 NTC05-SB23-SS-0005 NTC05-SB24-SS-0005NTC05-SB17-SS-0005 NTC05-SB18-SS-0005
NTC05-SB19 NTC05-SB20 NTC05-SB21 NTC05-SB22 NTC05-SB23 NTC05-SB24NTC05-SB17 NTC05-SB18

38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
94 U 2000 U 200 U 180 U 180 U 940 U 8.6 U 10 U

380 UR 7800 UR 800 UR 710 UR 730 UR 3800 U 34 U 40 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
94 UJ 2000 UJ 200 U 180 U 180 U 940 U 8.6 U 10 U

190 UJ 3900 UJ 400 U 360 U 360 U 1900 U 17 U 20 U
1900 UJ 39000 UJ 4000 U 3600 U 3600 U 19000 U 170 U 200 U
190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U

190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 77
190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
190 UJ 3900 UJ 400 U 360 U 360 U 1900 U 17 U 20 U

1900 U 39000 U 4000 U 3600 U 3600 U 19000 U 170 U 200 U
38 U 780 U 80 U 71 U 51 J 380 U 3.4 U 4 U
94 U 2000 U 200 U 180 U 180 U 940 U 8.6 U 10 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
94 U 2000 U 200 U 180 U 180 U 940 U 8.6 U 10 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U

190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U
38 U 780 U 80 U 71 U 73 U 380 U 3.4 U 4 U

190 U 3900 U 400 U 360 U 360 U 1900 U 17 U 20 U
37 U 770 U 79 U 71 U 72 U 370 U 3.4 U 3.9 U



TABLE E-1

SURFACE SOIL RESULTS
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 14 OF 15

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBO  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
POLYNUCLEAR AROMATIC HYDROCARBO  
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC

0.5 0.5 0.5 0.5 0.5 0.50.5 0.5
0 0 0 0 0 00 0

SS SS SS SS SS SSSS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL
20101214 20101219 20101219 20101219 20101219 2010121920101218 20101218

NTC05-SB19-SS-0005 NTC05-SB20-SS-0005 NTC05-SB21-SS-0005 NTC05-SB22-SS-0005 NTC05-SB23-SS-0005 NTC05-SB24-SS-0005NTC05-SB17-SS-0005 NTC05-SB18-SS-0005
NTC05-SB19 NTC05-SB20 NTC05-SB21 NTC05-SB22 NTC05-SB23 NTC05-SB24NTC05-SB17 NTC05-SB18

190 U 160 J 100 U 180 U 460 U 900 1.7 U 20 U
37 J 160 J 20 J 37 J 92 J 750 U 0.35 J 20 U

110 J 780 U 100 U 180 U 460 U 750 U 1.8 20 U
110 J 160 J 61 J 73 J 550 450 J 1.8 4.2 J

2535.96 1784.48 1023.28 1670.93 3877.3 1588.7 11.2106 50.787
850 780 440 730 2800 1200 4.9 17 J

1700 780 690 1100 2500 450 J 4.2 29
2100 940 950 1500 3600 1500 9.9 33
1900 780 520 840 1700 900 7.1 58
1000 470 J 380 620 1500 750 4.6 17 J
960 780 480 730 2300 1200 4.6 17 J

370 780 U 140 260 550 750 4.6 12 J
1100 1400 830 1100 4900 1800 4.9 21
190 U 780 U 100 U 180 U 460 U 450 J 1.7 U 20 U

1600 470 J 500 810 1700 1100 8.8 46
190 U 780 U 100 U 180 U 460 U 750 U 0.71 J 20 U
330 1600 200 290 2100 1400 2.5 12 J

1400 1700 930 1500 5300 2300 8.1 29

15 U 15 UJ 16 U 14 U 14 U 14 U 13 U 16 U
15 U 15 UJ 16 U 14 U 14 U 14 U 13 U 16 U
15 U 15 UJ 16 U 14 U 14 U 14 U 13 U 16 U
15 U 21 J 16 U 14 U 14 U 14 U 13 U 16 U
7.6 U 7.8 UJ 8 U 7.2 U 7.3 U 7.3 U 6.9 U 8 U
15 U 14 J 17 J 14 U 14 U 14 U 13 U 16 U

110 J 15 UJ 11.9 J 14 U 15 J 14 U 13 U 16 U
110 J 35 J 29 J 350 U 15 J 360 U 340 U 390 U

192.6 102.8 100.9 91.2 92.3 91.3 84.9 104

6600 4400 11000 3600 4900 8300 1800 14000
1.1 0.35 0.51 0.22 U 0.39 U 0.46 U 0.1 U 0.51 U
4.1 2.7 7.1 3.1 3.9 5 3.3 7.9 J
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SURFACE SOIL RESULTS
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

0.5 0.5 0.5 0.5 0.5 0.50.5 0.5
0 0 0 0 0 00 0

SS SS SS SS SS SSSS SS
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SO SO SO SO SO SOSO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL
20101214 20101219 20101219 20101219 20101219 2010121920101218 20101218

NTC05-SB19-SS-0005 NTC05-SB20-SS-0005 NTC05-SB21-SS-0005 NTC05-SB22-SS-0005 NTC05-SB23-SS-0005 NTC05-SB24-SS-0005NTC05-SB17-SS-0005 NTC05-SB18-SS-0005
NTC05-SB19 NTC05-SB20 NTC05-SB21 NTC05-SB22 NTC05-SB23 NTC05-SB24NTC05-SB17 NTC05-SB18

42 36 100 J 17 26 43 8.6 74 J
0.6 0.31 0.59 0.19 0.39 0.57 0.11 0.8

0.57 0.14 0.25 0.15 0.29 0.33 0.094 0.33
88000 130000 J 100000 110000 93000 62000 69000 26000

10 8.1 17 7.5 11 15 5.6 21 J
5.8 2.9 5.6 3.6 4.3 6.3 2.2 11
25 9 J 17 8.5 14 16 7.5 77 J

19000 7200 23000 11000 12000 24000 6700 26000
58 13 20 J 9.6 17 22 4 24

49000 59000 44000 63000 53000 36000 34000 18000
290 350 590 410 330 520 200 940

0.068 0.016 U 0.055 0.016 U 0.039 J 0.087 0.017 U 0.048 J
15 12 17 11 11 16 6.4 25 J

880 660 J 1100 J 710 890 1300 300 1900
0.47 U 0.23 U 0.26 J 0.24 J 0.37 J 0.32 J 0.094 U 0.2 J
0.13 0.055 J 0.089 J 0.04 J 0.088 J 0.098 J 0.022 J 0.099 J
2200 530 J 1700 J 440 1700 9900 590 1900

0.3 0.067 J 0.17 0.31 0.39 0.3 0.066 J 0.33
15 15 27 10 14 21 13 26 J

100 59 73 59 67 75 27 100 J

89 86 84 93 92 91 97 84



TABLE E-1a

SURFACE SOIL RESULTS, 12/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 1 OF 2

LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS 85 86 81 88 89 78

VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,1,2,2-TETRACHLOROETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,1,2-TRICHLOROETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,1,2-TRICHLOROTRIFLUOROETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,1-DICHLOROETHANE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
1,1-DICHLOROETHENE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,2,4-TRICHLOROBENZENE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,2-DIBROMO-3-CHLOROPROPANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,2-DIBROMOETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,2-DICHLOROBENZENE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,2-DICHLOROETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,2-DICHLOROPROPANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
1,3-DICHLOROBENZENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
1,4-DICHLOROBENZENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
2-BUTANONE 0.41 UJ 0.43 UJ 0.5 UJ 0.57 UJ 0.42 UJ 0.53 J
2-HEXANONE 0.41 UJ 0.43 UJ 0.5 UJ 0.57 UJ 0.42 UJ 0.58 UJ
4-METHYL-2-PENTANONE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
ACETONE 4.1 U 4.3 U 2600 J 5.7 UJ 4.2 U 37
BENZENE 0.41 U 0.43 U 0.23 J 0.57 UJ 0.42 U 0.58 U
BROMODICHLOROMETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
BROMOFORM 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
BROMOMETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
CARBON DISULFIDE 0.41 U 0.33 J 0.5 U 0.57 UJ 0.24 J 3.3
CARBON TETRACHLORIDE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
CHLOROBENZENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
CHLORODIBROMOMETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
CHLOROETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
CHLOROFORM 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
CHLOROMETHANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
CIS-1,2-DICHLOROETHENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
CIS-1,3-DICHLOROPROPENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
CYCLOHEXANE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
DICHLORODIFLUOROMETHANE 0.41 U 0.43 U 0.31 J 0.57 UJ 0.42 U 0.58 U

1

1 1 1 1 1 2

0 0 0 0 0

NORMAL

SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL

NORMAL

SO SO SO SO SO SO

ORIG DUP NORMAL NORMAL NORMAL

NTC05-SB33-SS-0001 NTC05-SB34-SS-0102

20121217 20121217 20121216 20121217 20121216 20121216

NTC05-SB30-SS-0001 NTC05-SB30-SS-0001-D NTC05-SB31-SS-0001 NTC05-SB32-SS-0001

NTC05-SB30 NTC05-SB31 NTC05-SB32 NTC05-SB33 NTC05-SB34



TABLE E-1a

SURFACE SOIL RESULTS, 12/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 2

LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

1

1 1 1 1 1 2

0 0 0 0 0

NORMAL

SS SS SS SS SS SS

NORMAL NORMAL NORMAL NORMAL NORMAL

NORMAL

SO SO SO SO SO SO

ORIG DUP NORMAL NORMAL NORMAL

NTC05-SB33-SS-0001 NTC05-SB34-SS-0102

20121217 20121217 20121216 20121217 20121216 20121216

NTC05-SB30-SS-0001 NTC05-SB30-SS-0001-D NTC05-SB31-SS-0001 NTC05-SB32-SS-0001

NTC05-SB30 NTC05-SB31 NTC05-SB32 NTC05-SB33 NTC05-SB34

ETHYLBENZENE 0.93 J 3.8 J 190 0.57 UJ 0.42 U 0.58 U
ISOPROPYLBENZENE 0.2 U 0.22 U 7.7 0.28 UJ 0.21 U 0.29 U
METHYL ACETATE 1.4 U 0.91 U 0.5 U 1.2 U 0.97 U 1.1 U
METHYL CYCLOHEXANE 0.41 U 0.43 U 0.44 J 0.57 UJ 0.42 U 0.67 J
METHYL TERT-BUTYL ETHER 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
METHYLENE CHLORIDE 0.79 J 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
NAPHTHALENE 0.41 UJ 0.43 UJ 0.5 UJ 0.82 J 0.42 UJ 0.58 UJ
STYRENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
TETRACHLOROETHENE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
TOLUENE 1.1 J 1.9 50 0.57 UJ 0.42 U 0.58 U
TOTAL XYLENES 5.3 J 22 J 1400 J 0.85 UJ 0.63 U 0.36 U
TRANS-1,2-DICHLOROETHENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
TRANS-1,3-DICHLOROPROPENE 0.41 U 0.43 U 0.5 U 0.57 UJ 0.42 U 0.58 U
TRICHLOROETHENE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
TRICHLOROFLUOROMETHANE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
VINYL CHLORIDE 0.2 U 0.22 U 0.25 U 0.28 UJ 0.21 U 0.29 U
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SUBSURFACE SOIL RESULTS
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 1 OF 40

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
1,1,2,2-TETRACHLOROETHANE 0.26 U 0.26 U 0.26 U 0.26 U 68 U 44 U 0.18 U 0.32 U
1,1,2-TRICHLOROETHANE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
1,1,2-TRICHLOROTRIFLUOROETHANE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
1,1-DICHLOROETHANE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
1,1-DICHLOROETHENE 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.18 U 0.32 U
1,2,4-TRICHLOROBENZENE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
1,2-DIBROMO-3-CHLOROPROPANE 0.53 U 0.51 U 0.52 U 0.52 U 68 UJ 44 UJ 0.37 UJ 0.64 UJ
1,2-DIBROMOETHANE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
1,2-DICHLOROBENZENE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
1,2-DICHLOROETHANE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
1,2-DICHLOROPROPANE 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.18 U 0.32 U
1,3-DICHLOROBENZENE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
1,4-DICHLOROBENZENE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
2-BUTANONE 1.6 U 1 U 1.5 U 1.6 U 68 U 44 U 1 U 1.4 U
2-HEXANONE 0.53 U 0.51 U 0.52 U 0.52 U 68 U 44 U 0.37 U 0.64 U
4-METHYL-2-PENTANONE 0.26 U 0.26 U 0.26 U 0.26 U 68 U 44 U 0.18 U 0.32 U
ACETONE 6.5 U 11 U 5.8 U 7 U 340 UR 220 UR 6.6 U 9.3 U
BENZENE 0.11 U 0.1 U 0.11 J 0.17 J 34 U 22 U 0.073 U 0.13 U
BROMOCHLOROMETHANE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
BROMODICHLOROMETHANE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
BROMOFORM 0.21 U 0.2 U 0.21 U 0.21 U 34 UJ 22 UJ 0.15 UJ 0.26 UJ
BROMOMETHANE 0.53 U 0.51 U 0.52 U 0.52 U 34 UJ 22 UJ 0.37 U 0.64 U
CARBON DISULFIDE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.23 J 0.64 U
CARBON TETRACHLORIDE 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.18 U 0.32 U
CHLOROBENZENE 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.18 U 0.32 U
CHLORODIBROMOMETHANE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
CHLOROETHANE 0.26 U 0.26 U 0.26 U 0.26 U 34 UJ 22 UJ 0.18 U 0.32 U
CHLOROFORM 0.11 U 0.1 U 0.1 U 0.1 U 34 U 22 U 0.073 U 0.13 U
CHLOROMETHANE 0.53 U 0.51 U 0.52 U 0.52 U 68 U 44 U 0.37 U 0.64 U
CIS-1,2-DICHLOROETHENE 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.18 U 0.32 U
CIS-1,3-DICHLOROPROPENE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
CYCLOHEXANE 0.11 U 0.1 U 0.1 U 0.1 U 68 U 44 U 0.073 U 0.13 U

NTC05-SB01-SB-0502 NTC05-SB01-SB-0204 NTC05-SB02-SB-0502 NTC05-SB02-SB-0204 NTC05-SB03-SB-0204 NTC05-SB03-SB-0407
NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04

20101217 20101217 20101217 20101217 20101214 20101214 20101217
NTC05-SB04-SB-0502 NTC05-SB04-SB-0204

20101217
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB
0.5 2 0.5 2 2 4 0.5 2
2 4 2 4 4 7 2 4



TABLE E-2

SUBSURFACE SOIL RESULTS
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

PAGE 2 OF 40

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

NTC05-SB01-SB-0502 NTC05-SB01-SB-0204 NTC05-SB02-SB-0502 NTC05-SB02-SB-0204 NTC05-SB03-SB-0204 NTC05-SB03-SB-0407
NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04

20101217 20101217 20101217 20101217 20101214 20101214 20101217
NTC05-SB04-SB-0502 NTC05-SB04-SB-0204

20101217
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB
0.5 2 0.5 2 2 4 0.5 2
2 4 2 4 4 7 2 4

DICHLORODIFLUOROMETHANE 0.53 U 0.51 U 0.52 U 0.52 U 68 U 44 U 0.37 U 0.64 U
ETHYLBENZENE 0.26 U 0.26 U 0.26 U 0.26 U 34 U 22 U 0.18 U 0.32 U
METHYL ACETATE 1.1 U 1 U 1 U 1 U 68 U 44 U 0.73 U 1.3 U
METHYL CYCLOHEXANE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
METHYL TERT-BUTYL ETHER 0.21 UJ 0.2 UJ 0.21 UJ 0.21 UJ 68 U 44 U 0.15 U 0.26 U
METHYLENE CHLORIDE 2.6 U 2.6 U 2.6 U 2.6 U 68 U 44 U 1.8 U 3.2 U
N-PROPYLBENZENE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
STYRENE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
TETRACHLOROETHENE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
TOLUENE 0.53 U 0.36 J 0.52 U 0.52 U 34 U 22 U 0.74 J 0.64 U
TOTAL XYLENES 1.1 U 1 U 1 U 1 U 100 U 66 U 0.73 U 1.3 U
TRANS-1,2-DICHLOROETHENE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
TRANS-1,3-DICHLOROPROPENE 0.21 U 0.2 U 0.21 U 0.21 U 34 U 22 U 0.15 U 0.26 U
TRICHLOROETHENE 0.53 U 0.51 U 0.52 U 0.52 U 68 U 44 U 0.37 U 0.64 U
TRICHLOROFLUOROMETHANE 0.11 U 0.1 U 0.1 U 0.1 U 34 U 22 U 0.073 U 0.13 U
VINYL CHLORIDE 0.53 U 0.51 U 0.52 U 0.52 U 34 U 22 U 0.37 U 0.64 U
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 30 J 4.3 U
2,4,5-TRICHLOROPHENOL 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
2,4,6-TRICHLOROPHENOL 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
2,4-DICHLOROPHENOL 10 U 9.4 U 10 U 10 U 9.8 U 9.8 U 190 U 11 U
2,4-DIMETHYLPHENOL 210 U 190 U 200 U 210 U 200 U 200 U 3700 U 210 U
2,4-DINITROPHENOL 210 U 190 U 200 U 210 U 200 U 200 U 3700 U 210 U
2,4-DINITROTOLUENE 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
2,6-DINITROTOLUENE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
2-CHLORONAPHTHALENE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
2-CHLOROPHENOL 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
2-METHYLPHENOL 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
2-NITROANILINE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
2-NITROPHENOL 10 U 9.4 U 10 U 10 U 9.8 U 9.8 U 190 U 11 U
3,3'-DICHLOROBENZIDINE 42 U 38 U 41 U 42 U 39 U 40 U 750 U 43 U
3-NITROANILINE 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
4,6-DINITRO-2-METHYLPHENOL 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
4-BROMOPHENYL PHENYL ETHER 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

NTC05-SB01-SB-0502 NTC05-SB01-SB-0204 NTC05-SB02-SB-0502 NTC05-SB02-SB-0204 NTC05-SB03-SB-0204 NTC05-SB03-SB-0407
NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04

20101217 20101217 20101217 20101217 20101214 20101214 20101217
NTC05-SB04-SB-0502 NTC05-SB04-SB-0204

20101217
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB
0.5 2 0.5 2 2 4 0.5 2
2 4 2 4 4 7 2 4

4-CHLORO-3-METHYLPHENOL 10 U 9.4 U 10 U 10 U 9.8 U 9.8 U 190 U 11 U
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE 41 UR 38 UR 41 UR 41 UR 39 UR 39 UR 740 U 43 U
4-CHLOROPHENYL PHENYL ETHER 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
4-METHYLPHENOL 10 U 9.4 U 10 U 10 U 9.8 U 9.8 U 190 U 11 U
4-NITROANILINE 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
4-NITROPHENOL 210 U 190 U 200 U 210 U 200 U 200 U 3700 U 210 U
ACETOPHENONE 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
ATRAZINE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
BENZALDEHYDE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
BIS(2-CHLOROETHOXY)METHANE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
BIS(2-CHLOROETHYL)ETHER 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
BIS(2-CHLOROISOPROPYL)ETHER 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
BIS(2-ETHYLHEXYL)PHTHALATE 21 U 32 U 20 U 40 U 50 U 58 U 370 U 21 U
BUTYL BENZYL PHTHALATE 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
CAPROLACTAM 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
CARBAZOLE 210 U 190 U 200 U 210 U 200 U 200 U 3200 J 210 U
DIBENZOFURAN 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 1100 1.7 J
DIETHYL PHTHALATE 10 U 9.4 U 10 U 10 U 9.8 U 9.8 U 190 U 36 U
DIMETHYL PHTHALATE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
DI-N-BUTYL PHTHALATE 10 U 9.4 U 10 U 10 U 9.8 U 9.8 U 190 U 11 U
DI-N-OCTYL PHTHALATE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
HEXACHLOROBENZENE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
HEXACHLOROBUTADIENE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
HEXACHLOROCYCLOPENTADIENE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
HEXACHLOROETHANE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
ISOPHORONE 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
NITROBENZENE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
N-NITROSO-DI-N-PROPYLAMINE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
N-NITROSODIPHENYLAMINE 4.1 U 3.8 U 4.1 U 4.1 U 3.9 U 3.9 U 74 U 4.3 U
PENTACHLOROPHENOL 21 U 19 U 20 U 21 U 20 U 20 U 370 U 21 U
PHENOL 4.1 U 3.7 U 4 U 4.1 U 3.9 U 3.9 U 73 U 4.2 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

NTC05-SB01-SB-0502 NTC05-SB01-SB-0204 NTC05-SB02-SB-0502 NTC05-SB02-SB-0204 NTC05-SB03-SB-0204 NTC05-SB03-SB-0407
NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04

20101217 20101217 20101217 20101217 20101214 20101214 20101217
NTC05-SB04-SB-0502 NTC05-SB04-SB-0204

20101217
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB
0.5 2 0.5 2 2 4 0.5 2
2 4 2 4 4 7 2 4

POLYNUCLEAR AROMATIC HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 1.3 J 1.9 U 0.43 J 2.1 U 0.41 J 20 U 4600 U 0.86 J
ACENAPHTHENE 0.43 J 1.9 U 0.43 J 2.1 U 2 U 20 U 920 J 3
ACENAPHTHYLENE 2.1 U 1.9 U 2 U 2.1 U 2 8 J 4600 U 4.3
ANTHRACENE 1.3 J 1.9 U 0.86 J 2.1 U 2.9 28 6500 9.5
BAP EQUIVALENT-FULLND 18.028 4.3909 U 17.4752 4.8531 U 81.184 245.82 27430 94.53
BENZO(A)ANTHRACENE 13 1.9 U 9.1 2.1 U 54 140 22000 52
BENZO(A)PYRENE 11 1.9 U 11 2.1 U 51 160 18000 61
BENZO(B)FLUORANTHENE 18 1.9 U 16 2.1 U 75 230 22000 97
BENZO(G,H,I)PERYLENE 8.6 1.9 U 9.5 2.1 U 39 130 12000 61
BENZO(K)FLUORANTHENE 5.6 1.9 U 4.7 2.1 U 33 68 11000 38
CHRYSENE 12 1.9 U 8.2 2.1 U 54 140 20000 50
DIBENZO(A,H)ANTHRACENE 3 1.9 U 3 2.1 U 13 36 3700 J 13
FLUORANTHENE 22 1.9 U 13 2.1 U 85 290 51000 91
FLUORENE 0.86 J 1.9 U 2 U 2.1 U 2 U 20 U 4600 U 3.9
INDENO(1,2,3-CD)PYRENE 8.6 1.9 U 9.1 2.1 U 39 120 12000 52
NAPHTHALENE 0.86 J 1.9 U 2 U 2.1 U 2 U 20 U 4600 U 0.86 J
PHENANTHRENE 15 0.79 J 6 2.1 U 12 100 23000 41
PYRENE 24 1.9 U 13 0.43 J 85 260 44000 93
PCBS (UG/KG)
AROCLOR-1016 16 U 15 U 16 U 16 U 15 U 15 U 14 U 17 U
AROCLOR-1221 16 U 15 U 16 U 16 U 15 U 15 U 14 U 17 U
AROCLOR-1232 16 U 15 U 16 U 16 U 15 U 15 U 14 U 17 U
AROCLOR-1242 16 U 15 U 16 U 16 U 15 U 15 U 14 U 17 U
AROCLOR-1248 8.3 U 7.5 U 8.2 U 8.3 U 7.9 U 7.9 U 7.5 U 8.6 U
AROCLOR-1254 16 U 15 U 16 U 16 U 15 U 15 U 14 U 17 U
AROCLOR-1260 16 U 15 U 16 U 16 U 15 U 15 U 19 J 17 U
TOTAL AROCLOR 410 U 370 U 400 U 410 U 390 U 390 U 19 J 420 U
TOTAL AROCLOR FULLND 104.3 97.5 104.2 104.3 97.9 97.9 96.5 110.6
METALS (MG/KG)
ALUMINUM 16000 5500 13000 16000 14000 6700 4600 17000
ANTIMONY 0.66 0.29 0.49 0.25 0.3 0.37 0.51 0.49
ARSENIC 8.7 11 4.8 6.6 3.8 8.6 5.5 4.2
BARIUM 85 29 77 97 73 39 26 110
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

NTC05-SB01-SB-0502 NTC05-SB01-SB-0204 NTC05-SB02-SB-0502 NTC05-SB02-SB-0204 NTC05-SB03-SB-0204 NTC05-SB03-SB-0407
NTC05-SB01 NTC05-SB02 NTC05-SB03 NTC05-SB04

20101217 20101217 20101217 20101217 20101214 20101214 20101217
NTC05-SB04-SB-0502 NTC05-SB04-SB-0204

20101217
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SO SO SO SO
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB SB
0.5 2 0.5 2 2 4 0.5 2
2 4 2 4 4 7 2 4

BERYLLIUM 0.8 0.3 0.7 0.84 0.63 0.35 0.38 0.95
CADMIUM 0.5 0.18 0.44 0.31 0.32 0.2 0.34 0.5
CALCIUM 2700 67000 2800 3600 15000 51000 110000 11000
CHROMIUM 23 11 19 25 19 12 8.8 22
METALS (MG/KG)
COBALT 12 8 10 11 7.1 6.6 4.6 6.9
COPPER 23 17 22 21 21 25 19 36
IRON 30000 22000 20000 25000 19000 17000 17000 21000
LEAD 310 12 23 22 17 16 35 25
MAGNESIUM 4600 37000 3500 5200 10000 30000 63000 8300
MANGANESE 900 910 590 920 620 640 360 280
MERCURY 0.047 J 0.017 U 0.056 0.053 0.049 0.017 J 0.039 J 0.044 J
NICKEL 25 22 18 31 22 19 14 22
POTASSIUM 1700 1100 1400 1900 1400 1400 860 1400
SELENIUM 0.4 J 0.12 J 0.46 J 0.24 J 0.21 J 0.19 J 0.44 J 0.45 J
SILVER 0.11 0.058 J 0.1 0.12 0.067 J 0.052 J 0.079 J 0.1
SODIUM 180 150 1100 1000 530 230 180 92
THALLIUM 0.38 0.39 0.25 0.31 0.25 0.28 1.9 0.15
VANADIUM 30 17 26 28 25 20 13 29
ZINC 110 47 99 88 80 65 70 110
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS 81 89 82 81 85 85 90 78
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.22 U 0.2 U 47 U 51 U 47 U 0.26 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.22 U 0.2 U 24 U 26 U 24 U 0.26 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.45 U 0.39 U 47 U 51 U 47 U 0.53 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.22 U 0.2 U 24 U 26 U 24 U 0.26 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.9 UR 0.78 UR 47 UJ 51 UJ 47 UJ 1.2 U

0.45 U 0.39 U 47 U 51 U 47 U 0.53 U
0.22 U 0.2 U 47 U 51 U 47 U 0.26 U
4.5 U 3.9 U 240 U 260 U 240 U 5.5 U

0.09 U 0.078 U 24 U 26 U 50 0.11 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.18 UJ 0.16 UJ 24 UJ 26 UJ 24 UJ 0.21 UJ
0.45 U 0.39 U 24 UJ 26 UJ 24 UJ 0.53 U
0.45 U 0.39 U 24 UJ 26 UJ 24 UJ 0.53 U
7.2 18 24 UJ 26 UJ 24 UJ 0.26 U

0.22 U 0.2 U 24 U 26 U 24 U 0.26 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.22 U 0.2 U 24 UJ 26 UJ 24 UJ 0.26 U
8.8 2.2 24 U 26 U 24 U 0.11 U

0.45 U 0.39 U 47 U 51 U 47 U 0.53 U
0.22 U 0.2 U 24 U 26 U 24 U 0.26 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.09 U 0.078 U 47 U 51 U 33 J 0.11 U

NTC05-SB07NTC05-SB05 NTC05-SB06
NTC05-SB07-SB-0502 NTC05-SB07-SB-0204NTC05-SB05-SB-0502 NTC05-SB05-SB-0204 NTC05-SB06-SB-0502 NTC05-SB06-SB-0204

20101218 20101218 20101218 20101218 20101218 20101218
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SOSO
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB
0.5 2 0.5 2 0.5 2

4 2 4 2 42
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER

NTC05-SB07NTC05-SB05 NTC05-SB06
NTC05-SB07-SB-0502 NTC05-SB07-SB-0204NTC05-SB05-SB-0502 NTC05-SB05-SB-0204 NTC05-SB06-SB-0502 NTC05-SB06-SB-0204

20101218 20101218 20101218 20101218 20101218 20101218
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SOSO
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB
0.5 2 0.5 2 0.5 2

4 2 4 2 42
0.45 U 0.39 U 47 U 51 U 47 U 0.53 U
0.22 U 0.2 U 24 U 8.2 J 7.1 J 0.26 U
0.9 UJ 0.73 J 47 U 51 U 47 U 1.1 UJ

0.18 U 0.16 U 24 U 30 J 51 J 0.21 U
0.18 UJ 0.16 UJ 47 U 51 U 47 U 0.21 UJ
2.2 U 2 U 47 U 51 U 19 J 2.6 U

0.45 U 0.39 U 24 U 26 U 24 U 0.53 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
5.6 2.9 24 U 26 U 24 U 0.21 U

0.27 J 0.39 U 24 U 26 U 20 U 0.53 U
0.9 U 0.78 U 71 U 77 U 71 U 1.1 U

0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.18 U 0.16 U 24 U 26 U 24 U 0.21 U
0.45 U 0.39 U 47 U 51 U 47 U 0.53 U
0.09 U 0.078 U 24 U 26 U 18 J 0.11 U
0.45 U 0.39 U 24 U 26 U 24 U 0.53 U

79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U

400 U 19 U 180 U 20 U 18 U 21 U
200 U 9.6 U 90 U 9.9 U 9.1 U 11 U

4000 U 190 U 1800 U 200 U 180 U 210 U
4000 U 190 U 1800 U 200 U 180 U 210 U
400 U 19 U 180 U 20 U 18 U 21 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U

200 U 9.6 U 90 U 9.9 U 9.1 U 11 U
790 UJ 39 UJ 360 UJ 40 UJ 37 UJ 43 UJ
400 U 19 U 180 U 20 U 18 U 21 U
400 U 19 U 180 U 20 U 18 U 21 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-CHLORO-3-METHYLPHENOL
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

NTC05-SB07NTC05-SB05 NTC05-SB06
NTC05-SB07-SB-0502 NTC05-SB07-SB-0204NTC05-SB05-SB-0502 NTC05-SB05-SB-0204 NTC05-SB06-SB-0502 NTC05-SB06-SB-0204

20101218 20101218 20101218 20101218 20101218 20101218
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SOSO
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB
0.5 2 0.5 2 0.5 2

4 2 4 2 42
200 U 9.6 U 90 U 9.9 U 9.1 U 11 U

790 U 39 U 360 U 39 U 36 U 42 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U

200 UJ 9.6 UJ 90 UJ 9.9 UJ 9.1 UJ 11 UJ
400 UJ 19 UJ 180 UJ 20 UJ 18 UJ 21 UJ

4000 UJ 190 UJ 1800 UJ 200 UJ 180 UJ 210 UJ
400 U 19 U 180 U 20 U 18 U 21 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U

400 U 19 U 180 U 20 U 18 U 21 U
400 U 19 U 180 U 4.2 J 18 U 21 U
400 UJ 19 UJ 180 UJ 20 UJ 18 UJ 21 UJ

4000 U 190 U 1800 U 200 U 180 U 210 U
270 J 3.9 U 36 U 3.9 U 3.6 J 4.2 U
200 U 11 U 90 U 9.9 U 9.1 U 11 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U

200 U 9.6 U 90 U 9.9 U 9.1 U 11 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U

400 U 19 U 180 U 20 U 18 U 21 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U
79 U 3.9 U 36 U 3.9 U 3.6 U 4.2 U

400 U 19 U 180 U 20 U 18 U 21 U
78 U 3.8 U 36 U 3.9 U 3.6 U 4.2 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBON  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM

NTC05-SB07NTC05-SB05 NTC05-SB06
NTC05-SB07-SB-0502 NTC05-SB07-SB-0204NTC05-SB05-SB-0502 NTC05-SB05-SB-0204 NTC05-SB06-SB-0502 NTC05-SB06-SB-0204

20101218 20101218 20101218 20101218 20101218 20101218
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SOSO
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB
0.5 2 0.5 2 0.5 2

4 2 4 2 42

620 J 0.38 J 90 U 0.77 J 91 U 0.86 J
470 J 0.38 J 90 U 0.39 J 91 U 0.43 J
310 J 1.9 U 90 U 2 U 91 U 0.86 J
780 J 0.38 J 18 J 1.2 J 18 J 1.7 J

9157.5 7.4697 549.05 13.7325 226.02 18.62
5200 2.7 U 270 8.5 140 U 11
6200 5 370 8.9 140 12
9100 6.9 510 14 220 19
3400 3.8 280 6.2 130 9.4
3300 2.7 180 5.4 91 U 6.8
4500 2.7 250 8.5 110 12
1100 1.1 J 71 J 1.9 J 36 J 2.6

11000 4.2 350 15 220 21
620 J 1.9 U 90 U 0.77 J 91 U 0.86 J

3900 3.8 280 6.2 130 9.4
790 U 1.9 U 90 U 0.77 J 91 U 0.86 J

3000 1.5 J 53 J 8.9 72 J 13
14000 6.5 500 15 220 21

15 U 15 U 14 U 15 U 14 U 16 U
15 U 15 U 14 U 15 U 14 U 16 U
15 U 15 U 14 U 15 U 14 U 16 U
15 U 15 U 14 U 15 U 14 U 16 U
7.9 U 7.8 U 7.2 U 7.9 U 7.3 U 8.5 U
15 U 15 U 14 U 15 U 14 U 16 U
15 U 15 U 8.2 J 15 U 14 U 16 U

390 U 380 U 360 U 390 U 360 U 420 U
97.9 97.8 85.4 97.9 91.3 104.5

6400 9300 5100 14000 7300 17000
0.24 0.22 0.37 0.44 0.57 0.54
6.6 8.5 4.2 9.7 4.8 7.1
89 170 25 77 61 110
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
METALS (MG/KG)
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

NTC05-SB07NTC05-SB05 NTC05-SB06
NTC05-SB07-SB-0502 NTC05-SB07-SB-0204NTC05-SB05-SB-0502 NTC05-SB05-SB-0204 NTC05-SB06-SB-0502 NTC05-SB06-SB-0204

20101218 20101218 20101218 20101218 20101218 20101218
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

SO SO SO SO SOSO
NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB
0.5 2 0.5 2 0.5 2

4 2 4 2 42
0.42 0.47 0.33 0.75 0.73 0.86
0.4 0.33 0.24 0.34 0.46 0.38

38000 1600 76000 6400 100000 16000
10 16 9.6 20 14 23

8.5 10 5.5 10 7.6 11
11 14 J 15 25 27 25

14000 27000 12000 33000 15000 26000
19 16 14 22 26 21

23000 2600 43000 5900 62000 13000
1000 1500 430 890 490 790
0.057 0.033 J 0.02 J 0.051 0.03 J 0.036 J

11 20 13 25 17 30
660 880 980 1200 1100 1700
0.44 J 0.29 J 0.23 U 0.36 U 0.32 U 0.33 U

0.054 J 0.076 J 0.068 J 0.083 J 0.088 J 0.1
1500 2200 1200 3500 920 1200
0.19 0.26 0.22 0.25 0.34 0.21

23 26 15 34 19 33
57 58 61 85 170 81

85 86 93 85 91 79
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
65 U 56 U 59 U 61 U 0.25 U 0.25 U 0.21 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
32 U 28 U 29 U 31 U 0.25 U 0.25 U 0.21 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U
65 U 56 U 59 U 61 U 0.5 U 0.5 U 0.43 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
32 U 28 U 29 U 31 U 0.25 U 0.25 U 0.21 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U
65 UJ 56 UJ 59 UJ 61 UJ 1 UR 1 U 1.3 U
65 U 56 U 59 U 61 U 0.5 U 0.5 U 0.43 U
65 U 56 U 59 U 61 U 0.25 U 0.25 U 0.21 U

320 U 280 U 290 U 310 U 5 UR 5.9 U 6.8 U
47 J 70 29 U 31 U 0.1 U 0.1 U 0.086 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
32 UJ 28 UJ 29 UJ 31 UJ 0.2 U 0.2 U 0.17 U
32 UJ 28 UJ 29 UJ 31 UJ 0.5 U 0.5 U 0.43 U

320 J 290 J 29 UJ 300 J 0.5 U 0.5 U 0.41 J
32 UJ 28 UJ 29 UJ 31 UJ 0.25 U 0.25 U 0.21 U
32 U 28 U 29 U 31 U 0.25 U 0.25 U 0.21 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U
32 UJ 28 UJ 29 UJ 31 UJ 0.25 U 0.25 U 0.21 U
32 U 28 U 29 U 31 U 0.1 U 0.1 U 0.086 U
65 U 56 U 59 U 61 U 0.5 UJ 0.5 U 0.43 U
32 U 28 U 29 U 31 U 0.25 U 0.25 U 0.21 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U

120 J 89 J 15 J 61 U 0.1 U 0.1 U 0.086 U

NTC05-SB08 NTC05-SB09 NTC05-SB10
NTC05-SB08-SB-0502 NTC05-SB09-SB-0502 NTC05-SB09-SB-0204 NTC05-SB10-SB-0204 NTC05-SB10-SB-0406NTC05-SB08-SB-0502-D NTC05-SB08-SB-0204

20101218 20101214 2010121420101218 20101218 20101218 20101218
ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SOSO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SB SB SBSB SB SB SB

0.5 0.5 2 0.5 2 2 4
2 4 2 4 4 62
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER

NTC05-SB08 NTC05-SB09 NTC05-SB10
NTC05-SB08-SB-0502 NTC05-SB09-SB-0502 NTC05-SB09-SB-0204 NTC05-SB10-SB-0204 NTC05-SB10-SB-0406NTC05-SB08-SB-0502-D NTC05-SB08-SB-0204

20101218 20101214 2010121420101218 20101218 20101218 20101218
ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SOSO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SB SB SBSB SB SB SB

0.5 0.5 2 0.5 2 2 4
2 4 2 4 4 62

65 U 56 U 59 U 61 U 0.5 U 0.39 J 0.43 U
80 31 J 29 U 31 U 0.25 U 0.25 U 0.21 U
65 U 56 U 59 U 61 U 1 U 1 U 0.86 U

520 310 74 J 70 J 0.2 U 0.2 U 0.17 U
65 U 56 U 59 U 61 U 0.2 UR 0.2 UJ 0.17 UJ
65 U 27 J 59 U 61 U 2.5 U 2.5 U 2.1 U
52 J 26 J 29 U 31 U 0.5 U 0.5 U 0.43 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U

180 U 62 U 29 U 31 U 0.5 U 0.5 U 0.43 U
440 200 88 U 55 J 1 U 1 U 0.86 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
32 U 28 U 29 U 31 U 0.2 U 0.2 U 0.17 U
65 U 56 U 59 U 61 U 0.5 U 0.5 U 0.43 U
32 U 29 J 29 U 31 U 0.1 U 0.1 U 0.086 U
32 U 28 U 29 U 31 U 0.5 U 0.5 U 0.43 U

40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U

200 U 190 U 200 U 190 U 21 U 21 U 19 U
99 U 94 U 98 U 94 U 11 U 10 U 9.7 U

2000 U 1900 U 2000 U 1900 U 210 U 210 U 190 U
2000 U 1900 U 2000 U 1900 U 210 U 210 U 190 U
200 U 190 U 200 U 190 U 21 U 21 U 19 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
99 U 94 U 98 U 94 U 11 U 10 U 9.7 U

400 UJ 380 UJ 390 UJ 380 UJ 43 UJ 42 U 39 U
200 U 190 U 200 U 190 U 21 U 21 U 19 U
200 U 190 U 200 U 190 U 21 U 21 U 19 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-CHLORO-3-METHYLPHENOL
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

NTC05-SB08 NTC05-SB09 NTC05-SB10
NTC05-SB08-SB-0502 NTC05-SB09-SB-0502 NTC05-SB09-SB-0204 NTC05-SB10-SB-0204 NTC05-SB10-SB-0406NTC05-SB08-SB-0502-D NTC05-SB08-SB-0204

20101218 20101214 2010121420101218 20101218 20101218 20101218
ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SOSO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SB SB SBSB SB SB SB

0.5 0.5 2 0.5 2 2 4
2 4 2 4 4 62

99 U 94 U 98 U 94 U 11 U 10 U 9.7 U

400 U 370 U 390 U 380 U 43 U 41 UR 39 UR
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
99 UJ 94 UJ 98 UJ 94 UJ 11 UJ 10 U 9.7 U

200 UJ 190 UJ 200 UJ 190 UJ 21 UJ 21 U 19 U
2000 UJ 1900 UJ 2000 UJ 1900 UJ 210 UJ 210 U 190 U
200 U 190 U 200 U 190 U 21 U 21 U 19 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U

200 U 190 U 200 U 190 U 21 U 21 U 44 U
200 U 190 U 200 U 190 U 21 U 21 U 19 U
200 UJ 190 UJ 200 UJ 190 UJ 21 UJ 21 U 19 U

2000 U 1900 U 2000 U 1900 U 210 U 210 U 190 U
24 J 37 U 39 U 38 U 4.3 U 4.1 U 2.4 J
99 U 94 U 98 U 94 U 11 U 10 U 9.7 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
99 U 94 U 98 U 94 U 11 U 10 U 9.7 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U

200 U 190 U 200 U 190 U 21 U 21 U 19 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U
40 U 37 U 39 U 38 U 4.3 U 4.1 U 3.9 U

200 U 190 U 200 U 190 U 21 U 21 U 19 U
39 U 37 U 39 U 37 U 4.2 U 4.1 U 3.8 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBON  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM

NTC05-SB08 NTC05-SB09 NTC05-SB10
NTC05-SB08-SB-0502 NTC05-SB09-SB-0502 NTC05-SB09-SB-0204 NTC05-SB10-SB-0204 NTC05-SB10-SB-0406NTC05-SB08-SB-0502-D NTC05-SB08-SB-0204

20101218 20101214 2010121420101218 20101218 20101218 20101218
ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SOSO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SB SB SBSB SB SB SB

0.5 0.5 2 0.5 2 2 4
2 4 2 4 4 62

63 J 30 J 32 J 15 J 2.1 U 0.87 J 19 U
16 J 150 U 32 J 76 U 2.1 U 2.1 U 7.9 J
48 J 60 J 95 J 76 U 2.1 U 2.1 U 19 U
63 J 30 J 130 J 15 J 2.1 U 0.43 J 12 J

1503.69 1424.06 3102.6 264.08 4.8531 U 2.7 118.704
620 660 1600 140 U 2.1 U 1.7 J 60

1000 960 2100 150 2.1 U 1.3 J 79
1500 1400 3000 260 2.1 U 2.2 120
700 690 1400 110 2.1 U 1.3 J 52
590 540 1100 93 2.1 U 0.87 J 44
790 660 1600 150 2.1 U 1.3 J 64
210 180 380 62 J 2.1 U 0.87 J 16 J
900 930 2500 280 2.1 U 2.6 150
80 U 150 U 160 U 76 U 2.1 U 2.1 U 7.9 J

750 720 1500 110 2.1 U 1.3 J 52
32 J 150 U 160 U 76 U 2.1 U 2.1 U 19 U

290 210 730 140 0.84 J 1.7 J 40
1200 990 2600 250 2.1 U 3 150

15 U 15 U 15 U 15 U 17 U 16 U 15 U
15 U 15 U 15 U 15 U 17 U 16 U 15 U
15 U 15 U 15 U 15 U 17 U 16 U 15 U
15 U 15 U 15 U 15 U 17 U 16 U 15 U
8 U 7.5 U 7.9 U 7.6 U 8.6 U 8.3 U 7.8 U

25 J 16 J 10 J 33 J 17 U 16 U 15 U
23 J 18 J 13 J 31 J 17 U 16 U 8.5 J
49 J 34 J 23 J 65 J 420 U 410 U 380 U

116 101.5 90.9 131.6 110.6 104.3 91.3

9100 9100 14000 8500 14000 19000 5400
1.8 1.3 0.91 0.99 0.51 0.54 0.3
7.2 6.1 5.9 7.3 11 11 6.2
75 64 110 63 83 100 25 J
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
METALS (MG/KG)
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

NTC05-SB08 NTC05-SB09 NTC05-SB10
NTC05-SB08-SB-0502 NTC05-SB09-SB-0502 NTC05-SB09-SB-0204 NTC05-SB10-SB-0204 NTC05-SB10-SB-0406NTC05-SB08-SB-0502-D NTC05-SB08-SB-0204

20101218 20101214 2010121420101218 20101218 20101218 20101218
ORIG DUP NORMAL NORMAL NORMAL NORMAL NORMAL
SO SO SO SO SO SOSO

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
SB SB SBSB SB SB SB

0.5 0.5 2 0.5 2 2 4
2 4 2 4 4 62

0.84 0.85 0.92 0.63 0.65 0.93 0.35
1.3 0.89 0.57 0.98 0.38 0.31 0.13

70000 67000 31000 91000 21000 5200 68000
22 22 39 11 20 29 12

7.4 7.3 9.7 6.8 12 14 6.3
45 J 37 J 32 27 25 28 18

22000 22000 28000 23000 32000 35000 14000
180 150 110 130 19 20 14 J

41000 40000 19000 53000 16000 7600 39000
530 440 740 600 1800 780 770
0.12 0.13 0.093 0.12 0.036 J 0.033 J 0.017 U

20 19 25 17 34 39 18
1200 1300 1500 1200 1800 2700 1100 J
0.75 0.78 0.43 J 0.66 0.29 J 0.24 J 0.14 J
0.17 0.15 0.13 0.23 0.095 J 0.096 J 0.054 J
670 810 600 1200 630 940 430 J
0.34 0.33 0.36 0.33 0.34 0.45 0.26

20 20 28 16 28 33 18
290 210 150 150 76 91 53

84 89 85 88 78 81 86
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.2 U 0.25 U 0.25 U 43 U 0.28 U 0.28 U 41 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U

0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.2 U 0.25 U 0.25 U 22 U 0.28 U 0.28 U 21 U
0.4 U 0.51 U 0.51 U 22 U 0.56 UJ 0.57 U 21 U
0.4 U 0.51 U 0.51 U 43 UJ 0.56 U 0.57 U 41 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U

0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.2 U 0.25 U 0.25 U 22 U 0.28 U 0.28 U 21 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U

0.79 UR 7.4 U 7.9 U 43 U 1.1 UJ 0.66 J 41 U
0.4 U 0.51 U 0.51 U 43 U 0.56 U 0.57 U 41 U
0.2 U 0.25 U 0.25 U 43 U 0.28 U 0.28 U 41 U
4.0 U 42 J 45 U 220 UR 6.4 J 13 J 210 U

0.079 U 0.1 U 0.1 U 22 U 0.11 U 0.11 U 21 U
0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.16 UJ 0.2 UJ 0.2 U 22 UJ 0.23 U 0.23 U 21 U
0.4 U 0.51 U 0.51 U 22 UJ 0.56 U 0.57 U 21 U

0.77 J 0.74 J 1.9 22 U 0.56 U 0.57 U 21 U
0.2 U 0.25 U 0.25 U 22 U 0.28 U 0.28 U 21 U
0.2 U 0.25 U 0.25 U 22 U 0.28 U 0.28 U 21 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U
0.2 U 0.25 U 0.25 U 22 UJ 0.28 U 0.28 U 21 U

0.079 U 0.1 U 0.1 U 22 U 0.11 U 0.11 U 21 U
0.4 U 0.51 U 0.51 U 43 U 0.56 UJ 0.57 U 41 U
0.2 U 0.25 U 0.25 U 22 U 0.28 U 0.28 U 21 U

0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.079 U 0.1 U 0.1 U 43 U 0.11 U 0.11 U 41 U

NTC05-SB13NTC05-SB11 NTC05-SB12
NTC05-SB13-SB-0502-D NTC05-SB13-SB-0204NTC05-SB11-SB-0502 NTC05-SB11-SB-0204 NTC05-SB13-SB-0502NTC05-SB12-SB-0204 NTC05-SB12-SB-0407

20101218 20101218 20101214 20101214 20101219 20101219 20101219
ORIG DUP NORMALNORMAL NORMAL NORMAL NORMAL

SO SOSO SO SO SO SO
NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB
0.5 0.5 20.5 2 2 4

22 4 4 7 2 4
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER

NTC05-SB13NTC05-SB11 NTC05-SB12
NTC05-SB13-SB-0502-D NTC05-SB13-SB-0204NTC05-SB11-SB-0502 NTC05-SB11-SB-0204 NTC05-SB13-SB-0502NTC05-SB12-SB-0204 NTC05-SB12-SB-0407

20101218 20101218 20101214 20101214 20101219 20101219 20101219
ORIG DUP NORMALNORMAL NORMAL NORMAL NORMAL

SO SOSO SO SO SO SO
NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB
0.5 0.5 20.5 2 2 4

22 4 4 7 2 4
0.4 U 0.44 J 0.45 J 43 U 0.5 J 0.57 U 41 U
0.2 U 0.25 U 0.25 U 22 U 0.28 U 0.28 U 21 U

0.79 UJ 1 UJ 1 U 43 U 1.1 U 1.1 U 41 U
0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.16 UJ 0.2 UJ 0.2 UJ 43 U 0.23 UJ 0.23 U 41 U

2 U 2.5 U 2.5 U 43 U 2.8 U 2.8 U 41 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U

0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U

0.79 U 1 U 1 U 65 U 1.1 U 1.1 U 62 U
0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.16 U 0.2 U 0.2 U 22 U 0.23 U 0.23 U 21 U
0.4 U 0.51 U 0.51 U 43 U 0.56 U 0.57 U 41 U

0.079 U 0.1 U 0.1 U 22 U 0.11 U 0.11 U 21 U
0.4 U 0.51 U 0.51 U 22 U 0.56 U 0.57 U 21 U

3.9 U 4.1 U 6.5 J 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
20 U 21 U 21 U 390 U 19 U 19 U 19 U
9.8 U 10 U 10 U 200 U 9.4 U 9.5 U 9.5 U
200 U 210 U 210 U 3900 U 190 U 190 U 190 U
200 U 210 U 210 U 3900 U 190 U 190 U 190 U
20 U 21 U 21 U 390 U 19 U 19 U 19 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
9.8 U 10 U 10 U 200 U 9.4 U 9.5 U 9.5 U
40 UJ 42 UJ 42 U 790 U 38 U 38 U 38 U
20 U 21 U 21 U 390 U 19 U 19 U 19 U
20 U 21 U 21 U 390 U 19 U 19 U 19 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-CHLORO-3-METHYLPHENOL
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

NTC05-SB13NTC05-SB11 NTC05-SB12
NTC05-SB13-SB-0502-D NTC05-SB13-SB-0204NTC05-SB11-SB-0502 NTC05-SB11-SB-0204 NTC05-SB13-SB-0502NTC05-SB12-SB-0204 NTC05-SB12-SB-0407

20101218 20101218 20101214 20101214 20101219 20101219 20101219
ORIG DUP NORMALNORMAL NORMAL NORMAL NORMAL

SO SOSO SO SO SO SO
NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB
0.5 0.5 20.5 2 2 4

22 4 4 7 2 4
9.8 U 10 U 10 U 200 U 9.4 U 9.5 U 9.5 U

39 UR 41 UR 41 UR 790 UR 38 U 38 U 38 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
9.8 UJ 10 UJ 10 U 200 U 9.4 U 9.5 U 9.5 U
20 UJ 21 UJ 21 U 390 U 19 U 19 U 19 U

200 UJ 210 UJ 210 U 3900 U 190 U 190 U 190 U
20 U 21 U 21 U 390 U 19 U 19 U 19 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 12 J 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
20 U 12 J 56 U 390 U 19 U 16 J 19 U
4.7 J 21 U 21 U 390 U 19 U 19 U 19 U
20 UJ 21 UJ 21 U 390 U 19 U 19 U 19 U

200 U 210 U 210 U 3900 U 190 U 190 U 190 U
3.9 U 4.1 U 7.8 J 79 U 3.8 U 3.8 U 3.8 U
9.8 U 10 U 10 U 200 U 9.4 U 9.5 U 9.5 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
9.8 U 10 U 10 U 200 U 9.4 U 9.5 U 9.5 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
20 U 21 U 21 U 390 U 19 U 19 U 19 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
3.9 U 4.1 U 4.1 U 79 U 3.8 U 3.8 U 3.8 U
20 U 21 U 21 U 390 U 19 U 19 U 19 U
3.9 U 4.1 U 4.1 U 78 U 3.7 U 3.8 U 3.8 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBON  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM

NTC05-SB13NTC05-SB11 NTC05-SB12
NTC05-SB13-SB-0502-D NTC05-SB13-SB-0204NTC05-SB11-SB-0502 NTC05-SB11-SB-0204 NTC05-SB13-SB-0502NTC05-SB12-SB-0204 NTC05-SB12-SB-0407

20101218 20101218 20101214 20101214 20101219 20101219 20101219
ORIG DUP NORMALNORMAL NORMAL NORMAL NORMAL

SO SOSO SO SO SO SO
NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB
0.5 0.5 20.5 2 2 4

22 4 4 7 2 4

1.6 J 0.41 J 31 99 U 1.9 U 1.9 U 1.9 U
0.78 J 2.1 U 3.4 J 99 U 1.9 U 1.9 U 1.9 U
1.6 J 2.1 U 8.3 U 99 U 1.9 U 1.9 U 1.9 U
5.5 0.41 J 5.2 J 99 U 1.9 U 1.9 U 1.6 J

61.11 7.1981 18.954 227.999 4.3909 U 4.3909 U 4.2809
35 4.1 12 99 U 1.9 U 1.9 U 0.8 J
39 4.1 12 99 U 1.9 U 1.9 U 1.9 U
55 6.5 16 99 U 1.9 U 1.9 U 1.9 U
34 4.1 6.9 J 99 U 0.8 J 1.9 U 1.9 U
18 2.4 5.2 J 20 J 1.9 U 1.9 U 1.9 U
30 4.1 12 99 U 1.9 U 1.9 U 1.9 U
9.8 1.6 J 3.4 J 99 U 1.9 U 1.9 U 1.9 U
62 6.5 22 99 U 1.9 U 1.9 U 1.9 U

0.78 J 2.1 U 3.4 J 99 U 0.8 J 1.9 U 1.9 U
31 4.1 6.9 J 99 U 1.9 U 1.9 U 1.9 U

0.78 J 2.1 U 19 99 U 0.8 J 0.81 J 0.8 J
25 4.5 36 99 U 1.9 U 1.9 U 1.9 U
63 7.7 22 20 J 1.9 U 1.9 U 1.9 U

15 U 16 U 16 U 15 U 15 U 15 U 15 U
15 U 16 U 16 U 15 U 15 U 15 U 15 U
15 U 16 U 16 U 15 U 15 U 15 U 15 U
15 U 16 U 16 U 15 U 15 U 15 U 15 U
7.9 U 8.3 U 8.3 U 7.9 U 7.6 U 7.6 U 7.7 U
15 U 16 U 16 U 15 U 15 U 15 U 15 U
15 U 16 U 16 U 15 U 15 U 15 U 15 U

390 U 410 U 410 U 390 U 370 U 380 U 380 U
97.9 104.3 104.3 97.9 97.6 97.6 97.7

6900 14000 16000 4800 6000 5700 6200
0.62 0.39 0.53 0.32 0.39 U 0.3 U 0.36 U
7.9 5.9 5.9 7.2 5.7 J 5.8 J 16
38 120 100 45 39 J 36 J 30
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
METALS (MG/KG)
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

NTC05-SB13NTC05-SB11 NTC05-SB12
NTC05-SB13-SB-0502-D NTC05-SB13-SB-0204NTC05-SB11-SB-0502 NTC05-SB11-SB-0204 NTC05-SB13-SB-0502NTC05-SB12-SB-0204 NTC05-SB12-SB-0407

20101218 20101218 20101214 20101214 20101219 20101219 20101219
ORIG DUP NORMALNORMAL NORMAL NORMAL NORMAL

SO SOSO SO SO SO SO
NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SB SB SB SB SB SB
0.5 0.5 20.5 2 2 4

22 4 4 7 2 4
0.43 0.72 1.2 0.26 0.41 0.39 0.44
0.3 0.43 0.5 0.14 0.19 0.19 0.12

99000 5200 12000 54000 69000 65000 60000
9.7 19 25 9.7 11 J 8.7 J 12

6.6 10 9.8 6 6.8 6.1 7.2
28 23 28 19 17 J 16 J 19

17000 25000 33000 17000 21000 18000 18000
29 21 21 11 13 11 12

59000 5100 6700 32000 40000 39000 35000
500 1100 780 980 1300 1300 550

0.026 J 0.05 0.053 0.016 U 0.02 J 0.022 J 0.017 U
17 21 24 17 19 J 18 J 19

1300 1400 1800 1200 1100 J 1200 J 1500
0.25 U 0.4 U 0.55 0.24 J 0.19 J 0.24 J 0.29 J
0.07 J 0.086 J 0.096 J 0.043 J 0.06 J 0.054 J 0.055 J
590 2700 1800 1400 640 670 850
0.35 0.17 0.38 0.26 0.35 0.34 0.35

16 28 29 14 18 J 16 J 17
77 100 95 53 57 J 43 J 47

85 81 81 85 89 88 88
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.24 U 72 U 63 U 0.32 U 0.3 U 0.24 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.24 U 36 U 31 U 0.32 U 0.3 U 0.24 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.49 U 72 U 63 U 0.64 U 0.61 U 0.48 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.24 U 36 U 31 U 0.32 U 0.3 U 0.24 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
1.5 U 72 U 63 U 1.3 UJ 5.8 J 2.2 J

0.49 U 72 U 63 U 0.64 U 0.61 U 0.48 U
0.24 U 72 U 63 U 0.32 U 0.3 U 0.24 UJ

10 U 360 U 310 U 6.4 UR 53 J 14 J
0.097 U 36 U 31 U 0.13 U 0.12 U 0.096 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 UJ
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.49 U 36 U 100 U 0.64 U 2.4 0.34 J
0.24 U 36 U 31 U 0.32 U 0.3 U 0.24 U
0.24 U 36 U 31 U 0.32 U 0.3 U 0.24 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.24 U 36 U 31 U 0.32 U 0.3 U 0.24 U

0.097 U 36 U 31 U 0.13 U 0.12 U 0.096 U
0.49 U 72 U 63 U 0.64 UJ 0.61 UJ 0.48 U
0.24 U 36 U 31 U 0.32 U 0.3 U 0.24 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U

0.097 U 40 J 63 U 0.13 U 0.12 U 0.096 U

NTC05-SB14 NTC05-SB15 NTC05-SB16

20101219 20101219
NTC05-SB14-SB-0204 NTC05-SB15-SB-0502 NTC05-SB15-SB-0502-D NTC05-SB15-SB-0204 NTC05-SB16-SB-0502 NTC05-SB16-SB-0204

20101219 20101218 2010121820101214
NORMAL ORIG DUP NORMAL NORMAL NORMAL

SOSO SO SO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SBSB
2 0.5 0.5 2 0.5 2

2 4 2 44 2
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER

NTC05-SB14 NTC05-SB15 NTC05-SB16

20101219 20101219
NTC05-SB14-SB-0204 NTC05-SB15-SB-0502 NTC05-SB15-SB-0502-D NTC05-SB15-SB-0204 NTC05-SB16-SB-0502 NTC05-SB16-SB-0204

20101219 20101218 2010121820101214
NORMAL ORIG DUP NORMAL NORMAL NORMAL

SOSO SO SO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SBSB
2 0.5 0.5 2 0.5 2

2 4 2 44 2
0.49 U 72 U 63 U 0.64 U 0.61 U 0.48 U
0.24 U 32 J 31 U 0.32 U 0.3 U 0.24 U
0.97 U 210 J 160 J 1.3 U 1.2 U 0.96 UJ
0.19 U 280 J 120 J 0.26 U 0.24 U 0.19 U
0.19 UJ 72 U 63 U 0.26 UJ 0.24 UR 0.19 UJ
2.4 U 72 U 63 U 3.2 U 3 U 2.4 U

0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.49 U 24 J 17 J 0.64 U 0.61 U 0.48 U
0.97 U 140 J 33 J 1.3 U 1.2 U 0.96 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.19 U 36 U 31 U 0.26 U 0.24 U 0.19 U
0.49 U 72 U 63 U 0.64 U 0.61 U 0.48 U

0.097 U 36 U 31 U 0.13 U 0.12 U 0.096 U
0.49 U 36 U 31 U 0.64 U 0.61 U 0.48 U

4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
21 U 20 U 420 U 21 U 20 U 20 U
11 U 10 U 210 U 11 U 10 U 10 U

210 U 200 U 4200 U 210 U 200 U 200 U
210 U 200 U 4200 U 210 U 200 U 200 U
21 U 20 U 420 U 21 U 20 U 20 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
11 U 10 U 210 U 11 U 10 U 10 U
43 U 41 U 840 U 43 U 41 UJ 41 UJ
21 U 20 U 420 U 21 U 20 U 20 U
21 U 20 U 420 U 21 U 20 U 20 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-CHLORO-3-METHYLPHENOL
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

NTC05-SB14 NTC05-SB15 NTC05-SB16

20101219 20101219
NTC05-SB14-SB-0204 NTC05-SB15-SB-0502 NTC05-SB15-SB-0502-D NTC05-SB15-SB-0204 NTC05-SB16-SB-0502 NTC05-SB16-SB-0204

20101219 20101218 2010121820101214
NORMAL ORIG DUP NORMAL NORMAL NORMAL

SOSO SO SO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SBSB
2 0.5 0.5 2 0.5 2

2 4 2 44 2
11 U 10 U 210 U 11 U 10 U 10 U

43 UR 40 U 830 U 43 U 40 UR 40 UR
4.3 U 4 U 83 U 4.3 U 4 U 4 U
11 U 10 U 210 U 11 U 10 UJ 10 UJ
21 U 20 U 420 U 21 U 20 UJ 20 UJ

210 U 200 U 4200 U 210 U 200 UJ 200 UJ
21 U 20 U 420 U 21 U 20 U 20 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 6.6 J 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
45 U 20 U 420 U 21 J 23 J 19 J
21 U 20 U 420 U 21 U 20 U 20 U
21 U 20 U 420 U 21 U 20 UJ 20 UJ

210 U 200 U 4200 U 210 U 200 U 200 U
4.3 U 8.5 J 83 U 4.3 U 5.3 J 4 U
11 U 10 U 210 U 11 U 10 U 10 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
11 U 12 J 210 U 8.9 J 10 U 8.3 J
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
21 U 20 U 420 U 21 U 20 U 20 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
4.3 U 4 U 83 U 4.3 U 4 U 4 U
21 U 20 U 420 U 21 U 20 U 20 U
4.2 U 4 U 83 U 4.2 U 4 U 4 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBON  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM

NTC05-SB14 NTC05-SB15 NTC05-SB16

20101219 20101219
NTC05-SB14-SB-0204 NTC05-SB15-SB-0502 NTC05-SB15-SB-0502-D NTC05-SB15-SB-0204 NTC05-SB16-SB-0502 NTC05-SB16-SB-0204

20101219 20101218 2010121820101214
NORMAL ORIG DUP NORMAL NORMAL NORMAL

SOSO SO SO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SBSB
2 0.5 0.5 2 0.5 2

2 4 2 44 2

0.45 J 36 17 J 0.85 J 14 0.83 J
2.1 U 10 U 84 U 2.1 U 0.82 J 2 U
3.6 10 U 84 U 2.1 U 1.2 J 2 U
0.9 J 6.4 J 84 U 2.1 U 3.3 0.41 J

15.2217 36.92 188.454 4.8531 U 30.141 3.673
2.7 30 34 J 2.1 U 19 1.7 J
8.5 23 84 U 2.1 U 16 1.2 J
12 30 84 U 2.1 U 36 2.1
18 13 84 U 0.85 J 25 1.7 J
4.9 19 17 J 2.1 U 12 0.83 J
2.7 30 84 U 2.1 U 21 1.7 J

4 6.4 J 84 U 2.1 U 7 2 U
1.8 J 34 34 J 2.1 U 33 2.5
2.1 U 10 U 84 U 0.85 J 0.82 J 2 U
12 13 84 U 2.1 U 15 0.83 J
2.1 U 21 84 U 1.3 J 7.8 0.83 J
1.3 J 41 51 J 0.85 J 30 2.9
4.5 47 34 J 0.85 J 37 2.5

17 U 16 U 16 U 17 U 16 U 16 U
17 U 16 U 16 U 17 U 16 U 16 U
17 U 16 U 16 U 17 U 16 U 16 U
17 U 16 U 16 U 17 U 16 U 16 U
8.6 U 8.1 U 8.4 U 8.6 U 8.1 U 8.1 U
17 U 16 U 16 U 17 U 16 U 16 U
17 U 16 U 16 U 17 U 16 U 16 U

420 U 400 U 410 U 420 U 400 U 400 U
110.6 104.1 104.4 110.6 104.1 104.1

10000 13000 13000 16000 12000 9000
0.58 0.48 U 0.51 U 0.48 U 0.61 0.51
7.2 5.7 5.9 7.2 6.7 11
53 J 120 110 68 74 55
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
METALS (MG/KG)
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

NTC05-SB14 NTC05-SB15 NTC05-SB16

20101219 20101219
NTC05-SB14-SB-0204 NTC05-SB15-SB-0502 NTC05-SB15-SB-0502-D NTC05-SB15-SB-0204 NTC05-SB16-SB-0502 NTC05-SB16-SB-0204

20101219 20101218 2010121820101214
NORMAL ORIG DUP NORMAL NORMAL NORMAL

SOSO SO SO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMAL

SB SB SB SB SBSB
2 0.5 0.5 2 0.5 2

2 4 2 44 2
0.65 1.3 1.4 0.96 0.97 0.57
0.22 0.55 0.51 0.3 0.2 0.4

38000 7700 10000 18000 34000 26000
18 21 22 29 18 16

8.2 9.7 10 12 8.1 9.3
23 23 23 27 21 24

24000 39000 38000 32000 35000 30000
18 J 25 26 18 22 21

24000 4400 5600 15000 21000 17000
750 640 790 970 370 1600

0.026 J 0.092 0.087 0.02 J 0.046 J 0.039 J
25 20 19 36 20 24

1600 J 1400 1300 2900 1400 1500
0.16 J 0.74 0.74 0.2 J 0.59 U 0.4 U

0.064 J 0.096 J 0.099 0.098 J 0.097 J 0.092 J
2900 J 1500 1700 1500 3700 3700
0.32 0.39 0.43 0.53 0.43 0.36

23 29 31 32 26 29
75 96 100 73 79 85

78 83 80 78 83 82
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.23 U 0.3 U 0.25 U 0.24 U 0.23 U 0.25 U 47 U 43 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.23 U 0.3 U 0.25 U 0.24 U 0.23 U 0.25 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 47 UJ 43 UJ
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.23 U 0.3 U 0.25 U 0.24 U 0.23 U 0.25 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
9.4 J 17 J 1 UR 0.97 UR 1.3 U 1 UR 47 U 43 U

0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 47 U 43 U
0.23 UJ 0.3 UJ 0.25 U 0.24 U 0.23 U 0.25 UJ 47 U 43 U

67 J 120 J 3.5 J 4.8 UR 4.5 U 3.4 J 230 UR 210 UR
0.094 U 0.21 J 0.17 J 0.097 U 0.09 U 0.1 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.19 UJ 0.24 UJ 0.2 U 0.19 U 0.18 UJ 0.2 UJ 23 UJ 21 UJ
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 UJ 21 UJ
0.44 J 3.2 J 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.23 U 0.3 U 0.25 U 23 27 33 17 J 21 U
0.23 U 0.3 U 0.25 U 0.24 U 0.23 U 0.25 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.23 U 0.3 U 0.25 U 0.24 U 0.23 U 0.25 U 23 UJ 21 UJ

0.094 U 0.12 U 0.1 U 1.7 2.4 2.7 23 U 21 U
0.47 U 0.61 U 0.5 UJ 0.48 UJ 0.45 U 0.5 U 47 U 43 U
0.23 U 0.3 U 0.25 U 0.24 U 0.23 U 0.25 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U

0.094 U 0.12 U 0.1 U 0.097 U 0.09 U 0.1 U 47 U 43 U

NTC05-SB17 NTC05-SB18 NTC05-SB19
NTC05-SB17-SB-0502-D NTC05-SB17-SB-0204 NTC05-SB18-SB-0502NTC05-SB17-SB-0502 NTC05-SB18-SB-0502-D NTC05-SB18-SB-0204 NTC05-SB19-SB-0204 NTC05-SB19-SB-0906

20101214 2010121420101218 20101218 20101218 20101218 20101218 20101218
DUP NORMAL ORIG DUPORIG NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SBSB SBSB SB SB SB
0.5 2 0.5 0.50.5 2 2 6

2 4 92 4 2 2 4
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER

NTC05-SB17 NTC05-SB18 NTC05-SB19
NTC05-SB17-SB-0502-D NTC05-SB17-SB-0204 NTC05-SB18-SB-0502NTC05-SB17-SB-0502 NTC05-SB18-SB-0502-D NTC05-SB18-SB-0204 NTC05-SB19-SB-0204 NTC05-SB19-SB-0906

20101214 2010121420101218 20101218 20101218 20101218 20101218 20101218
DUP NORMAL ORIG DUPORIG NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SBSB SBSB SB SB SB
0.5 2 0.5 0.50.5 2 2 6

2 4 92 4 2 2 4
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 47 U 43 U
0.23 U 0.3 U 0.25 U 0.24 U 0.23 U 0.25 U 23 U 21 U
0.7 J 0.53 J 1.9 J 0.97 U 0.9 UJ 1 UJ 47 U 43 U

0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.19 UJ 0.24 UJ 0.2 UR 0.19 UR 0.18 UJ 0.2 UJ 47 U 43 U
2.3 U 3 U 2.5 U 2.4 U 2.3 U 2.5 U 47 U 43 U

0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.47 U 0.61 U 0.27 J 0.48 U 0.45 U 0.5 U 23 U 21 U
0.94 U 1.2 U 1 U 0.97 U 0.9 U 1 U 70 U 64 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.19 U 0.24 U 0.2 U 0.19 U 0.18 U 0.2 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 47 U 43 U

0.094 U 0.12 U 0.1 U 0.097 U 0.09 U 0.1 U 23 U 21 U
0.47 U 0.61 U 0.5 U 0.48 U 0.45 U 0.5 U 23 U 21 U

3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
20 U 20 U 19 U 21 U 20 U 21 U 19 U 19 U
9.9 U 10 U 9.6 U 10 U 10 U 11 U 9.7 U 9.6 U
200 U 200 U 190 U 210 U 200 U 210 U 190 U 190 U
200 U 200 U 190 U 210 U 200 U 210 U 190 U 190 U
20 U 20 U 19 U 21 U 20 U 21 U 19 U 19 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
9.9 U 10 U 9.6 U 10 U 10 U 11 U 9.7 U 9.6 U
40 UJ 41 UJ 39 UJ 42 UJ 41 UJ 42 UJ 39 U 39 U
20 U 20 U 19 U 21 U 20 U 21 U 19 U 19 U
20 U 20 U 19 U 21 U 20 U 21 U 19 U 19 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-CHLORO-3-METHYLPHENOL
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

NTC05-SB17 NTC05-SB18 NTC05-SB19
NTC05-SB17-SB-0502-D NTC05-SB17-SB-0204 NTC05-SB18-SB-0502NTC05-SB17-SB-0502 NTC05-SB18-SB-0502-D NTC05-SB18-SB-0204 NTC05-SB19-SB-0204 NTC05-SB19-SB-0906

20101214 2010121420101218 20101218 20101218 20101218 20101218 20101218
DUP NORMAL ORIG DUPORIG NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SBSB SBSB SB SB SB
0.5 2 0.5 0.50.5 2 2 6

2 4 92 4 2 2 4
9.9 U 10 U 9.6 U 10 U 10 U 11 U 9.7 U 9.6 U

39 UR 40 UR 38 UR 42 UR 40 UR 42 UR 39 UR 38 UR
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
9.9 UJ 10 UJ 9.6 UJ 10 UJ 10 UJ 11 UJ 9.7 U 9.6 U
20 UJ 20 UJ 19 UJ 21 UJ 20 UJ 21 UJ 19 U 19 U

200 UJ 200 UJ 190 UJ 210 UJ 200 UJ 210 UJ 190 U 190 U
20 U 20 U 19 U 21 U 20 U 21 U 19 U 19 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
19 J 20 U 19 U 21 U 17 J 12 J 42 U 36 U
20 U 6 J 19 U 21 U 20 U 21 U 19 U 19 U
20 UJ 20 UJ 19 UJ 21 UJ 20 UJ 21 UJ 19 U 19 U

200 U 200 U 190 U 210 U 200 U 210 U 190 U 190 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
9.9 U 12 U 9.6 U 10 U 10 U 11 U 9.7 U 9.6 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
9.9 U 8.8 J 9.6 U 10 U 10 U 11 U 9.7 U 9.6 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
20 U 20 U 19 U 21 U 20 U 21 U 19 U 19 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
3.9 U 4 U 3.8 U 4.2 U 4 U 4.2 U 3.9 U 3.8 U
20 U 20 U 19 U 21 U 20 U 21 U 19 U 19 U
3.9 U 4 U 3.8 U 4.1 U 4 U 4.2 U 3.8 U 3.8 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBON  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM

NTC05-SB17 NTC05-SB18 NTC05-SB19
NTC05-SB17-SB-0502-D NTC05-SB17-SB-0204 NTC05-SB18-SB-0502NTC05-SB17-SB-0502 NTC05-SB18-SB-0502-D NTC05-SB18-SB-0204 NTC05-SB19-SB-0204 NTC05-SB19-SB-0906

20101214 2010121420101218 20101218 20101218 20101218 20101218 20101218
DUP NORMAL ORIG DUPORIG NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SBSB SBSB SB SB SB
0.5 2 0.5 0.50.5 2 2 6

2 4 92 4 2 2 4

0.4 J 0.8 J 0.39 J 5.3 1.6 J 0.42 J 9.7 U 9.6 U
2 U 4.1 U 1.9 U 0.41 J 2 U 2.1 U 9.7 U 9.6 U

0.79 J 2.4 J 1.9 U 2.1 U 2 U 2.1 U 9.7 U 9.6 U
0.4 J 1.6 J 0.39 J 0.41 J 2 U 2.1 U 9.7 U 9.6 U

14.4347 52.408 4.02769 4.7072 4.622 U 4.8531 U 22.4167 U 22.1856 U
4 J 13 J 0.79 J 0.81 J 2 U 2.1 U 9.7 U 9.6 U

8.7 J 34 J 1.6 J 2.1 U 2 U 2.1 U 9.7 U 9.6 U
11 J 46 J 2.4 2.1 U 2 U 2.1 U 9.7 U 9.6 U
11 J 37 J 2.8 0.81 J 2 U 2.1 U 9.7 U 9.6 U
4 J 19 J 0.79 J 0.41 J 2 U 2.1 U 9.7 U 9.6 U

4.7 J 18 J 0.79 J 2.1 U 2 U 2.1 U 9.7 U 9.6 U
3.2 8.8 1.9 U 2.1 U 2 U 2.1 U 9.7 U 9.6 U
5.1 J 18 J 1.2 J 1.2 J 2 U 2.1 U 9.7 U 9.6 U

2 U 4.1 U 1.9 U 2.1 U 2 U 2.1 U 9.7 U 9.6 U
9.9 J 35 J 2 2.1 U 2 U 2.1 U 9.7 U 9.6 U

2 U 4.1 U 1.9 U 2.4 0.79 J 2.1 U 9.7 U 9.6 U
2 5.6 1.2 J 4.5 1.6 J 1.3 J 9.7 U 9.6 U

7.5 J 27 J 1.6 J 1.2 J 0.39 J 0.42 J 2 J 2 J

15 U 16 U 15 U 16 U 16 U 16 U 15 U 15 U
15 U 16 U 15 U 16 U 16 U 16 U 15 U 15 U
15 U 16 U 15 U 16 U 16 U 16 U 15 U 15 U
15 U 16 U 15 U 16 U 16 U 16 U 15 U 15 U
7.9 U 8.1 U 7.7 U 8.4 U 8.1 U 8.5 U 7.8 U 7.7 U
15 U 16 U 15 U 16 U 16 U 16 U 15 U 15 U
15 U 16 U 15 U 16 U 16 U 16 U 15 U 15 U

390 U 400 U 380 U 410 U 400 U 420 U 380 U 380 U
97.9 104.1 97.7 104.4 104.1 104.5 97.8 97.7

17000 16000 9600 17000 15000 18000 10000 12000
0.6 0.6 0.34 0.59 0.49 0.44 0.29 0.33
11 12 8.1 11 12 7.9 5 5.8
82 75 32 74 65 78 47 J 51
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
METALS (MG/KG)
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

NTC05-SB17 NTC05-SB18 NTC05-SB19
NTC05-SB17-SB-0502-D NTC05-SB17-SB-0204 NTC05-SB18-SB-0502NTC05-SB17-SB-0502 NTC05-SB18-SB-0502-D NTC05-SB18-SB-0204 NTC05-SB19-SB-0204 NTC05-SB19-SB-0906

20101214 2010121420101218 20101218 20101218 20101218 20101218 20101218
DUP NORMAL ORIG DUPORIG NORMAL NORMAL NORMAL

SO SO SOSO SO SO SO SO
NORMAL NORMAL NORMAL NORMALNORMAL NORMAL NORMAL NORMAL

SB SBSB SBSB SB SB SB
0.5 2 0.5 0.50.5 2 2 6

2 4 92 4 2 2 4
1 0.86 0.49 0.83 0.8 0.92 0.51 0.52

0.4 0.64 0.26 0.28 0.25 0.23 0.14 0.2
2300 J 3500 J 34000 2700 J 1700 J 3800 83000 65000

25 24 16 24 21 26 18 18

13 14 7.8 13 12 13 10 9.6
27 J 29 J 23 28 J 26 J 27 19 19

33000 40000 26000 34000 33000 32000 20000 22000
24 26 24 20 15 17 11 J 11

4100 4800 22000 6200 4400 8000 42000 34000
590 J 1100 J 900 730 560 1200 560 750

0.072 0.046 J 0.038 J 0.037 J 0.038 J 0.027 J 0.017 U 0.017 U
29 32 23 33 29 38 26 26

1700 J 1600 J 1400 2300 J 1800 J 3000 2500 J 2700
0.43 U 0.4 U 0.34 U 0.17 U 0.32 U 0.1 U 0.15 J 0.13 J
0.11 0.1 0.075 J 0.1 0.081 J 0.097 J 0.082 J 0.075 J
3500 J 3300 J 2600 2200 J 2100 J 2300 280 J 680
0.35 0.37 0.33 0.34 0.3 0.44 0.4 0.31

40 42 25 25 25 26 19 20
110 120 77 84 74 80 46 61

85 82 87 80 83 79 86 87
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.23 U 0.24 U 0.21 U 59 U 0.21 U 52 U 51 U 0.3 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.23 U 0.24 U 0.21 U 29 U 0.21 U 26 U 25 U 0.3 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.47 U 0.48 U 0.42 U 59 U 0.43 U 52 U 51 U 0.61 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.23 U 0.24 U 0.21 U 29 U 0.21 U 26 U 25 U 0.3 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.94 UJ 0.96 UJ 0.85 UJ 59 U 0.85 UJ 52 U 51 U 1.2 UJ
0.47 U 0.48 U 0.42 U 59 U 0.43 U 52 U 51 U 0.61 U
0.23 UJ 0.24 UJ 0.21 UJ 59 U 0.21 UJ 52 U 51 U 0.3 U
5.4 J 3.4 J 2.5 J 290 U 2.7 J 260 U 160 J 6.1 UR

0.094 U 0.096 U 0.085 U 29 U 0.085 U 9.3 J 27 J 0.12 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.19 UJ 0.19 UJ 0.17 UJ 29 U 0.17 UJ 26 U 25 U 0.24 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 91 U 96 U 0.61 U
0.42 J 1 J 0.79 J 29 U 0.21 U 26 U 25 U 0.3 U
0.23 U 0.24 U 0.21 U 29 U 0.21 U 26 U 25 U 0.3 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U
0.23 U 0.24 U 0.21 U 29 U 0.21 U 26 U 25 U 0.3 U

0.094 U 0.22 J 0.21 J 29 U 0.2 J 26 U 25 U 0.12 U
0.47 U 0.48 U 0.42 U 59 U 0.43 U 52 U 51 U 0.61 UJ
0.23 U 0.24 U 0.21 U 29 U 0.21 U 26 U 25 U 0.3 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U

0.094 U 0.096 U 0.085 U 59 U 0.085 U 26 J 51 U 0.12 U

NTC05-SB22NTC05-SB20 NTC05-SB21
NTC05-SB22-SB-0502-DNTC05-SB20-SB-0204 NTC05-SB22-SB-0204NTC05-SB20-SB-0204-D NTC05-SB21-SB-0502 NTC05-SB21-SB-0204 NTC05-SB22-SB-0502NTC05-SB20-SB-0502

20101219 20101219 201012192010121920101219 20101219 20101219 20101219
NORMAL ORIG DUPNORMAL ORIG NORMALDUP NORMAL

SO SO SO SO SOSO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SB SB SB SBSB SB SB SB
2 0.5 0.50.5 2 22 0.5

2 4 4 2 4 2 2 4
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER

NTC05-SB22NTC05-SB20 NTC05-SB21
NTC05-SB22-SB-0502-DNTC05-SB20-SB-0204 NTC05-SB22-SB-0204NTC05-SB20-SB-0204-D NTC05-SB21-SB-0502 NTC05-SB21-SB-0204 NTC05-SB22-SB-0502NTC05-SB20-SB-0502

20101219 20101219 201012192010121920101219 20101219 20101219 20101219
NORMAL ORIG DUPNORMAL ORIG NORMALDUP NORMAL

SO SO SO SO SOSO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SB SB SB SBSB SB SB SB
2 0.5 0.50.5 2 22 0.5

2 4 4 2 4 2 2 4
0.47 U 0.48 U 0.42 U 59 U 0.32 J 52 U 51 U 0.61 U
0.23 U 0.24 U 0.21 U 29 U 0.21 U 87 26 J 0.3 U
0.94 UJ 0.96 UJ 0.85 UJ 260 J 0.85 UJ 150 J 130 J 1.2 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 200 J 110 J 0.24 U
0.19 U 0.19 U 0.17 U 59 U 0.17 U 52 U 51 U 0.24 UJ
2.3 U 2.4 U 2.1 U 59 U 2.1 U 52 U 51 U 3 U

0.47 U 0.48 U 0.42 U 29 U 0.43 U 53 25 U 0.61 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.28 J 0.3 J 0.42 U 10 J 0.43 U 120 J 60 J 0.61 U
0.94 U 0.96 U 0.85 U 88 U 0.85 U 230 83 J 1.2 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.19 U 0.19 U 0.17 U 29 U 0.17 U 26 U 25 U 0.24 U
0.47 U 0.48 U 0.42 U 59 U 0.43 U 52 U 51 U 0.61 U

0.094 U 0.096 U 0.085 U 29 U 0.085 U 26 U 25 U 0.12 U
0.47 U 0.48 U 0.42 U 29 U 0.43 U 26 U 25 U 0.61 U

3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U
8.7 U 8.8 U 8.8 U 9.8 U 10 U 190 U 200 U 10 U
180 U 180 U 180 U 200 U 210 U 3900 U 3900 U 200 U
180 U 180 U 180 U 200 U 210 U 3900 U 3900 U 200 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
8.7 U 8.8 U 8.8 U 9.8 U 10 U 190 U 200 U 10 U
35 U 35 U 35 U 40 U 42 U 780 U 790 U 41 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-CHLORO-3-METHYLPHENOL
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

NTC05-SB22NTC05-SB20 NTC05-SB21
NTC05-SB22-SB-0502-DNTC05-SB20-SB-0204 NTC05-SB22-SB-0204NTC05-SB20-SB-0204-D NTC05-SB21-SB-0502 NTC05-SB21-SB-0204 NTC05-SB22-SB-0502NTC05-SB20-SB-0502

20101219 20101219 201012192010121920101219 20101219 20101219 20101219
NORMAL ORIG DUPNORMAL ORIG NORMALDUP NORMAL

SO SO SO SO SOSO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SB SB SB SBSB SB SB SB
2 0.5 0.50.5 2 22 0.5

2 4 4 2 4 2 2 4
8.7 U 8.8 U 8.8 U 9.8 U 10 U 190 U 200 U 10 U

35 UR 35 UR 35 UR 39 UR 41 U 770 U 780 UR 40 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
8.7 U 8.8 U 8.8 U 9.8 U 10 U 190 U 200 U 10 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U

180 U 180 U 180 U 200 U 210 U 3900 U 3900 U 200 U
18 U 18 U 18 U 1.6 J 21 U 390 U 390 U 20 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 4.3 J 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
18 U 18 U 18 U 23 J 21 U 390 U 390 U 20 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U

180 U 180 U 180 U 200 U 210 U 3900 U 3900 U 200 U
3.5 U 3.5 U 3.5 U 1.6 J 4.1 U 77 U 78 U 4 U
13 U 10 U 8.8 U 9.8 U 10 U 190 U 200 U 10 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
7.2 J 8.8 U 8.8 U 9.8 U 10 U 190 U 200 U 10 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
18 U 18 U 18 U 20 U 21 U 390 U 390 U 20 U
3.5 U 3.5 U 3.5 U 3.9 U 4.1 U 77 U 78 U 4 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBON  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM

NTC05-SB22NTC05-SB20 NTC05-SB21
NTC05-SB22-SB-0502-DNTC05-SB20-SB-0204 NTC05-SB22-SB-0204NTC05-SB20-SB-0204-D NTC05-SB21-SB-0502 NTC05-SB21-SB-0204 NTC05-SB22-SB-0502NTC05-SB20-SB-0502

20101219 20101219 201012192010121920101219 20101219 20101219 20101219
NORMAL ORIG DUPNORMAL ORIG NORMALDUP NORMAL

SO SO SO SO SOSO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SB SB SB SBSB SB SB SB
2 0.5 0.50.5 2 22 0.5

2 4 4 2 4 2 2 4

3.5 U 1.8 U 1.8 U 7.9 J 0.44 J 20 J 40 J 2 U
0.69 J 1.8 U 1.8 U 39 U 2.1 U 97 U 98 U 2 U
3.5 U 1.8 U 1.8 U 39 U 2.1 U 97 U 40 J 2 U
2.7 J 1.8 U 1.8 U 16 J 2.1 U 81 J 120 2 U

22.794 4.1453 4.1454 120.599 4.8365 637.13 877.6 4.622 U
11 1.8 U 1.8 U 87 2.1 U 350 340 2 U
15 1.8 U 1.8 U 79 2.1 U 280 400 2 U
21 1.8 U 1.8 U 110 2.1 U 490 J 1100 J 2 U
11 1.8 U 0.71 J 55 2.1 U 280 400 2 U
8.2 0.35 J 0.36 J 32 J 0.44 J 280 320 2 U
12 1.8 U 1.8 U 79 2.1 U 330 400 2 U
3.4 J 1.8 U 1.8 U 16 J 2.1 U 240 280 2 U
18 0.71 J 0.71 J 170 0.87 J 610 560 2 U
3.5 U 1.8 U 1.8 U 39 U 2.1 U 97 U 98 U 2 U
11 1.8 U 1.8 U 55 2.1 U 300 500 2 U
3.5 U 1.8 U 1.8 U 39 U 2.1 U 97 U 98 U 2 U
8.9 0.71 J 0.71 J 47 0.87 J 160 240 2 U
25 0.71 J 1.1 J 170 0.87 J 650 830 0.43 J

14 U 14 U 14 U 15 U 16 U 15 U 15 U 16 U
14 U 14 U 14 U 15 U 16 U 15 U 15 U 16 U
14 U 14 U 14 U 15 U 16 U 15 U 15 U 16 U
14 U 14 U 14 U 15 U 16 U 15 U 15 U 16 U
7 U 7.1 U 7.1 U 7.9 U 8.3 U 7.8 U 7.9 U 8.1 U

14 U 14 U 14 U 15 U 16 U 15 U 15 U 16 U
14 U 14 U 14 U 15 U 16 U 15 U 15 U 16 U

350 U 350 U 350 U 390 U 410 U 380 U 390 U 400 U
91 91.1 91.1 97.9 104.3 97.8 97.9 104.1

2300 2500 2100 12000 10000 9700 11000 13000
0.11 U 0.11 U 0.16 U 0.52 U 0.26 U 0.5 0.62 0.43 U
1.9 1.8 J 2.1 J 7.2 3.9 4.8 6 11
12 12 J 13 J 77 53 57 53 48
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
METALS (MG/KG)
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

NTC05-SB22NTC05-SB20 NTC05-SB21
NTC05-SB22-SB-0502-DNTC05-SB20-SB-0204 NTC05-SB22-SB-0204NTC05-SB20-SB-0204-D NTC05-SB21-SB-0502 NTC05-SB21-SB-0204 NTC05-SB22-SB-0502NTC05-SB20-SB-0502

20101219 20101219 201012192010121920101219 20101219 20101219 20101219
NORMAL ORIG DUPNORMAL ORIG NORMALDUP NORMAL

SO SO SO SO SOSO SO SO
NORMALNORMAL NORMAL NORMAL NORMAL NORMALNORMAL NORMAL

SB SB SB SBSB SB SB SB
2 0.5 0.50.5 2 22 0.5

2 4 4 2 4 2 2 4
0.15 0.15 0.13 0.89 0.62 1.4 1.6 0.72
0.06 0.046 J 0.047 J 0.37 0.11 0.24 0.41 0.34

110000 98000 110000 3700 3000 33000 29000 1600
5.5 5.9 J 5 J 20 19 18 18 23

2.6 2.7 2.6 11 7.6 6.9 8 12
5.7 6.1 J 7.3 J 23 13 21 23 20

6500 7000 6600 26000 17000 37000 40000 28000
3 2.7 2.9 21 12 22 26 16

63000 52000 63000 3900 3700 18000 15000 5200
280 290 330 370 420 380 360 650

0.017 U 0.017 U 0.017 U 0.056 0.028 J 0.075 0.067 0.027 J
7.6 8.4 J 8.4 J 20 17 18 21 26
510 460 490 1200 1200 1200 1300 2200
0.26 J 0.24 J 0.24 J 0.65 0.15 J 0.67 0.76 0.12 J

0.025 J 0.027 J 0.022 J 0.089 J 0.091 J 0.099 J 0.11 0.08 J
310 420 370 4100 4100 5100 6400 8400
0.13 0.065 J 0.075 J 0.47 0.28 0.38 0.45 0.39
8.2 9.7 J 8.6 J 30 26 25 25 26
13 12 J 13 J 88 47 82 82 72

95 95 95 85 80 86 85 82

U = Not detected.
ug/kg = Microgram per kilogram.
J = Estimated value.
mg/kg = Milligram per kilogram.
NA = Not applicable.
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2-DIBROMO-3-CHLOROPROPANE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2-BUTANONE
2-HEXANONE
4-METHYL-2-PENTANONE
ACETONE
BENZENE
BROMOCHLOROMETHANE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE

0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
1.1 UJ 1.2 UJ 1.2 UJ 0.97 UJ 1.2 UJ

0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.27 U 0.3 U 0.3 U 0.24 UJ 0.31 U
5.4 UR 6.1 UR 5 J 3.1 J 6.2 UR

0.11 U 0.12 U 0.12 U 0.097 U 0.12 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.21 U 0.24 U 0.24 U 0.19 UJ 0.25 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
0.11 U 0.12 U 0.12 U 0.097 U 0.12 U
0.54 UJ 0.61 UJ 0.61 UJ 0.48 U 0.62 UJ
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.11 U 0.12 U 0.12 U 0.097 U 0.12 U

NTC05-SB23 NTC05-SB24
NTC05-SB24-SB-0502-D NTC05-SB24-SB-0204NTC05-SB23-SB-0502 NTC05-SB23-SB-0204 NTC05-SB24-SB-0502

20101219 2010121920101219 20101219 20101219
NORMALNORMAL NORMAL ORIG DUP

SO SOSO SO SO
NORMAL NORMALNORMAL NORMAL NORMAL

SB SBSB SB SB
20.5 2 0.5 0.5

2 4 2 2 4
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
N-PROPYLBENZENE
STYRENE
TETRACHLOROETHENE
TOLUENE
TOTAL XYLENES
TRANS-1,2-DICHLOROETHENE
TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
SEMIVOLATILES (UG/KG)
1,1-BIPHENYL
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
4,6-DINITRO-2-METHYLPHENOL
4-BROMOPHENYL PHENYL ETHER

NTC05-SB23 NTC05-SB24
NTC05-SB24-SB-0502-D NTC05-SB24-SB-0204NTC05-SB23-SB-0502 NTC05-SB23-SB-0204 NTC05-SB24-SB-0502

20101219 2010121920101219 20101219 20101219
NORMALNORMAL NORMAL ORIG DUP

SO SOSO SO SO
NORMAL NORMALNORMAL NORMAL NORMAL

SB SBSB SB SB
20.5 2 0.5 0.5

2 4 2 2 4
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.27 U 0.3 U 0.3 U 0.24 U 0.31 U
1.1 U 1.2 U 1.2 U 0.97 UJ 1.2 U

0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.21 UJ 0.24 UJ 0.24 UJ 0.19 U 0.25 UJ
2.7 U 3 U 3 U 2.4 U 3.1 U

0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
1.1 U 1.2 U 1.2 U 0.97 U 1.2 U

0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.21 U 0.24 U 0.24 U 0.19 U 0.25 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U
0.11 U 0.12 U 0.12 U 0.097 U 0.12 U
0.54 U 0.61 U 0.61 U 0.48 U 0.62 U

3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
18 U 20 U 410 U 21 U 21 U
8.9 U 10 U 200 U 10 U 10 U
180 U 200 U 4100 U 210 U 210 U
180 U 200 U 4100 U 210 U 210 U
18 U 20 U 410 U 21 U 21 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
8.9 U 10 U 200 U 10 U 10 U
36 U 41 U 820 U 42 U 42 U
18 U 20 U 410 U 21 U 21 U
18 U 20 U 410 U 21 U 21 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
4-CHLORO-3-METHYLPHENOL
SEMIVOLATILES (UG/KG)
4-CHLOROANILINE
4-CHLOROPHENYL PHENYL ETHER
4-METHYLPHENOL
4-NITROANILINE
4-NITROPHENOL
ACETOPHENONE
ATRAZINE
BENZALDEHYDE
BIS(2-CHLOROETHOXY)METHANE
BIS(2-CHLOROETHYL)ETHER
BIS(2-CHLOROISOPROPYL)ETHER
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
CAPROLACTAM
CARBAZOLE
DIBENZOFURAN
DIETHYL PHTHALATE
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
DI-N-OCTYL PHTHALATE
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOPENTADIENE
HEXACHLOROETHANE
ISOPHORONE
NITROBENZENE
N-NITROSO-DI-N-PROPYLAMINE
N-NITROSODIPHENYLAMINE
PENTACHLOROPHENOL
PHENOL

NTC05-SB23 NTC05-SB24
NTC05-SB24-SB-0502-D NTC05-SB24-SB-0204NTC05-SB23-SB-0502 NTC05-SB23-SB-0204 NTC05-SB24-SB-0502

20101219 2010121920101219 20101219 20101219
NORMALNORMAL NORMAL ORIG DUP

SO SOSO SO SO
NORMAL NORMALNORMAL NORMAL NORMAL

SB SBSB SB SB
20.5 2 0.5 0.5

2 4 2 2 4
8.9 U 10 U 200 U 10 U 10 U

36 U 41 U 810 U 41 U 42 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
8.9 U 10 U 200 U 10 U 10 U
18 U 20 U 410 U 21 U 21 U

180 U 200 U 4100 U 210 U 210 U
18 U 20 U 410 U 1.3 J 21 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
14 J 14 J 410 U 21 U 14 J
18 U 20 U 410 U 21 U 21 U
18 U 20 U 410 U 21 U 21 U

180 U 200 U 4100 U 210 U 210 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
8.9 U 10 U 200 U 10 U 10 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
8.9 U 10 U 200 U 10 J 10 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
18 U 20 U 410 U 21 U 21 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
3.6 U 4.1 U 81 U 4.1 U 4.2 U
18 U 20 U 410 U 21 U 21 U
3.5 U 4 U 80 U 4.1 U 4.1 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
POLYNUCLEAR AROMATIC HYDROCARBON  
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BAP EQUIVALENT-FULLND
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
PCBS (UG/KG)
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260
TOTAL AROCLOR
TOTAL AROCLOR FULLND
METALS (MG/KG)
ALUMINUM
ANTIMONY
ARSENIC
BARIUM

NTC05-SB23 NTC05-SB24
NTC05-SB24-SB-0502-D NTC05-SB24-SB-0204NTC05-SB23-SB-0502 NTC05-SB23-SB-0204 NTC05-SB24-SB-0502

20101219 2010121920101219 20101219 20101219
NORMALNORMAL NORMAL ORIG DUP

SO SOSO SO SO
NORMAL NORMALNORMAL NORMAL NORMAL

SB SBSB SB SB
20.5 2 0.5 0.5

2 4 2 2 4

1.8 U 2 U 81 U 4.1 U 2.1 U
1.8 U 2 U 81 U 4.1 U 2.1 U
1.8 U 2 U 81 U 1.7 J 2.1 U
1.8 U 2 U 81 U 0.87 J 2.1 U

4.1455 4.622 U 146.263 15.9681 4.7134
1.8 U 2 U 33 J 6.1 J 0.87 J
1.8 U 2 U 50 J 5.2 J 2.1 U
1.8 U 2 U 66 J 21 J 2.1 U

0.73 J 2 U 66 J 9.5 J 2.1 U
0.37 J 2 U 33 J 5.2 J 0.43 J
1.8 U 2 U 33 J 6.1 J 2.1 U
1.8 U 2 U 81 U 6.9 2.1 U
1.8 U 2 U 33 J 5.2 J 1.3 J
1.8 U 2 U 81 U 4.1 U 2.1 U
1.8 U 2 U 50 J 11 J 2.1 U
1.8 U 0.84 J 81 U 4.1 U 2.1 U
1.8 U 2 U 81 U 2.6 J 1.3 J

0.37 J 2 U 50 J 8.7 J 1.3 J

14 U 16 U 16 U 16 U 16 U
14 U 16 U 16 U 16 U 16 U
14 U 16 U 16 U 16 U 16 U
14 U 16 U 16 U 16 U 16 U
7.2 U 8.1 U 8.2 U 8.3 U 8.4 U
14 U 16 U 16 U 16 U 16 U
14 U 16 U 16 U 16 U 16 U

350 U 400 U 400 U 410 U 410 U
91.2 104.1 104.2 104.3 104.4

1600 14000 12000 11000 14000
0.1 U 0.4 U 0.27 U 0.41 U 0.35 U
3.6 11 5.9 8.6 8.3
9.2 75 88 94 77
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
METALS (MG/KG)
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS

NTC05-SB23 NTC05-SB24
NTC05-SB24-SB-0502-D NTC05-SB24-SB-0204NTC05-SB23-SB-0502 NTC05-SB23-SB-0204 NTC05-SB24-SB-0502

20101219 2010121920101219 20101219 20101219
NORMALNORMAL NORMAL ORIG DUP

SO SOSO SO SO
NORMAL NORMALNORMAL NORMAL NORMAL

SB SBSB SB SB
20.5 2 0.5 0.5

2 4 2 2 4
0.099 J 0.74 0.64 0.65 0.7
0.057 0.14 0.32 0.48 0.17
64000 34000 8600 J 25000 J 13000

5.9 24 20 18 24

2.5 13 10 11 11
6.1 24 15 21 17

6500 26000 21000 21000 26000
4.1 17 18 24 16

32000 24000 6700 J 13000 J 11000
220 950 880 1200 650

0.017 U 0.022 J 0.04 J 0.048 J 0.031 J
7.4 32 17 19 24
280 2400 1300 1300 1800
0.12 J 0.16 J 0.28 J 0.44 J 0.15 J

0.023 J 0.09 J 0.073 J 0.084 J 0.088 J
480 2600 1800 1500 2000

0.063 J 0.45 0.24 0.33 0.33
13 26 24 22 30
17 78 88 110 75

93 82 82 81 80
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

MISCELLANEOUS PARAMETERS (%)
PERCENT SOLIDS 88 85 88 85 89
VOLATILES (UG/KG)
1,1,1-TRICHLOROETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,1,2,2-TETRACHLOROETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,1,2-TRICHLOROETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,1,2-TRICHLOROTRIFLUOROETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,1-DICHLOROETHANE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
1,1-DICHLOROETHENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,2,4-TRICHLOROBENZENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,2-DIBROMO-3-CHLOROPROPANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,2-DIBROMOETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,2-DICHLOROBENZENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,2-DICHLOROETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,2-DICHLOROPROPANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
1,3-DICHLOROBENZENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
1,4-DICHLOROBENZENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
2-BUTANONE 0.41 UJ 0.43 UJ 0.39 UJ 0.36 UJ 0.43 UJ
2-HEXANONE 0.41 UJ 0.43 UJ 0.39 UJ 0.36 UJ 0.43 UJ
4-METHYL-2-PENTANONE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
ACETONE 4.1 U 4.3 U 3.9 U 3.6 U 4.3 U
BENZENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
BROMODICHLOROMETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
BROMOFORM 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
BROMOMETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
CARBON DISULFIDE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
CARBON TETRACHLORIDE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
CHLOROBENZENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
CHLORODIBROMOMETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
CHLOROETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
CHLOROFORM 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
CHLOROMETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
CIS-1,2-DICHLOROETHENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
CIS-1,3-DICHLOROPROPENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
CYCLOHEXANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
DICHLORODIFLUOROMETHANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U

6 8 5 6 9

SB SB SB SB SB

5 7 4 5 8

SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL

20121217 20121216 20121217 20121216 20121216

NORMAL NORMAL NORMAL NORMAL NORMAL

NTC05-SB30 NTC05-SB31 NTC05-SB32 NTC05-SB33 NTC05-SB34

NTC05-SB30-SB-0506 NTC05-SB31-SB-0708 NTC05-SB32-SB-0405 NTC05-SB33-SB-0506 NTC05-SB34-SB-0809
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH 6 8 5 6 9

SB SB SB SB SB

5 7 4 5 8

SO SO SO SO SO

NORMAL NORMAL NORMAL NORMAL NORMAL

20121217 20121216 20121217 20121216 20121216

NORMAL NORMAL NORMAL NORMAL NORMAL

NTC05-SB30 NTC05-SB31 NTC05-SB32 NTC05-SB33 NTC05-SB34

NTC05-SB30-SB-0506 NTC05-SB31-SB-0708 NTC05-SB32-SB-0405 NTC05-SB33-SB-0506 NTC05-SB34-SB-0809

ETHYLBENZENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
ISOPROPYLBENZENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
METHYL ACETATE 0.92 U 1.3 U 0.8 U 0.79 U 1 U
METHYL CYCLOHEXANE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
METHYL TERT-BUTYL ETHER 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
METHYLENE CHLORIDE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
NAPHTHALENE 0.41 UJ 0.43 UJ 0.39 UJ 0.36 UJ 0.43 UJ
STYRENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
TETRACHLOROETHENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
TOLUENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
TOTAL XYLENES 0.62 U 0.65 U 0.59 U 0.54 U 0.64 U
TRANS-1,2-DICHLOROETHENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
TRANS-1,3-DICHLOROPROPENE 0.41 U 0.43 U 0.39 U 0.36 U 0.43 U
TRICHLOROETHENE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
TRICHLOROFLUOROMETHANE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
VINYL CHLORIDE 0.21 U 0.22 U 0.2 U 0.18 U 0.21 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-TETRACHLOROETHANE 0.25 U NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,1,2-TRICHLOROETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2-TRICHLOROTRIFLUOROETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHLOROETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-DICHLOROETHENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-TRICHLOROBENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DIBROMO-3-CHLOROPROPANE 1 U NA 1 U 1 U 1 U 1 U 1 U
1,2-DIBROMOETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROBENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-DICHLOROPROPANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,3-DICHLOROBENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,4-DICHLOROBENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-BUTANONE 1 U NA 14 1 U 1 U 1 U 1 U
2-HEXANONE 1 U NA 1 U 1 U 1 U 1 U 1 U
4-METHYL-2-PENTANONE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
ACETONE 4.2 U NA 110 3.5 J 4.1 J 6.4 3.9 J
BENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMOCHLOROMETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMODICHLOROMETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMOFORM 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
BROMOMETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CARBON DISULFIDE 0.5 U NA 0.5 U 0.5 U 1.4 J 1.1 J 0.5 U
CARBON TETRACHLORIDE 0.5 U NA 0.5 U 0.5 U 170 180 0.5 U
CHLOROBENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CHLORODIBROMOMETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CHLOROETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CHLOROFORM 0.5 U NA 0.5 U 0.5 U 18 18 0.5 U
CHLOROMETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CIS-1,2-DICHLOROETHENE 0.5 U NA 0.5 U 0.5 U 0.35 J 0.38 J 0.5 U
CIS-1,3-DICHLOROPROPENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
CYCLOHEXANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
DICHLORODIFLUOROMETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
VOLATILES (UG/L)
ETHYLBENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

-9999 -9999
-9999 -9999
-9999 -9999 -9999 -9999 -9999

-9999 -9999 -9999 -9999

NORMAL
NA NA NA

-9999

GW GW
NORMAL NORMAL

NA NA
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NA NA

GW GW GW GW GW
NORMAL NORMAL NORMAL NORMAL

NTC21-GW06
20101218 20101217 20101217

NORMAL

NTC21MW06

20101217 20101216
NTC05-GW01 NTC05-GW02 NTC05-GW03 NTC05-GW04 NTC05-GW05 NTC05-GW05-D

20101218 20101218

NTC05-MW01 NTC05-MW02 NTC05-MW03 NTC05-MW04 NTC05-MW05
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH -9999 -9999

-9999 -9999
-9999 -9999 -9999 -9999 -9999

-9999 -9999 -9999 -9999

NORMAL
NA NA NA

-9999

GW GW
NORMAL NORMAL

NA NA
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NA NA

GW GW GW GW GW
NORMAL NORMAL NORMAL NORMAL

NTC21-GW06
20101218 20101217 20101217

NORMAL

NTC21MW06

20101217 20101216
NTC05-GW01 NTC05-GW02 NTC05-GW03 NTC05-GW04 NTC05-GW05 NTC05-GW05-D

20101218 20101218

NTC05-MW01 NTC05-MW02 NTC05-MW03 NTC05-MW04 NTC05-MW05

METHYL ACETATE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
METHYL CYCLOHEXANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
METHYL TERT-BUTYL ETHER 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
METHYLENE CHLORIDE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
N-PROPYLBENZENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
STYRENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TETRACHLOROETHENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TOLUENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TOTAL XYLENES 1 U NA 1 U 1 U 1 U 1 U 1 U
TRANS-1,2-DICHLOROETHENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TRANS-1,3-DICHLOROPROPENE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TRICHLOROETHENE 0.25 U NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
TRICHLOROFLUOROMETHANE 0.5 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
VINYL CHLORIDE 0.25 U NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
SEMIVOLATILES (UG/L)
1,1-BIPHENYL 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
2,4,5-TRICHLOROPHENOL 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
2,4,6-TRICHLOROPHENOL 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
2,4-DICHLOROPHENOL 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
2,4-DIMETHYLPHENOL 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
2,4-DINITROPHENOL 5 U NA 5.4 U 5 U 5 U 5 U 5.4 U
2,4-DINITROTOLUENE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
2,6-DINITROTOLUENE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
2-CHLORONAPHTHALENE 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
2-CHLOROPHENOL 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
2-METHYLPHENOL 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
2-NITROANILINE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
2-NITROPHENOL 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
3,3'-DICHLOROBENZIDINE 10 U NA 11 U 10 U 10 U 10 U 11 U
3-NITROANILINE 1 U NA 1.1 U 1 U 1 U 1 U 1.1 U
4,6-DINITRO-2-METHYLPHENOL 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
4-BROMOPHENYL PHENYL ETHER 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
4-CHLORO-3-METHYLPHENOL 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
SEMIVOLATILES (UG/L)
4-CHLOROANILINE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
4-CHLOROPHENYL PHENYL ETHER 0.25 U NA 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U
4-METHYLPHENOL 0.25 U NA 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH -9999 -9999

-9999 -9999
-9999 -9999 -9999 -9999 -9999

-9999 -9999 -9999 -9999

NORMAL
NA NA NA

-9999

GW GW
NORMAL NORMAL

NA NA
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NA NA

GW GW GW GW GW
NORMAL NORMAL NORMAL NORMAL

NTC21-GW06
20101218 20101217 20101217

NORMAL

NTC21MW06

20101217 20101216
NTC05-GW01 NTC05-GW02 NTC05-GW03 NTC05-GW04 NTC05-GW05 NTC05-GW05-D

20101218 20101218

NTC05-MW01 NTC05-MW02 NTC05-MW03 NTC05-MW04 NTC05-MW05

4-NITROANILINE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
4-NITROPHENOL 1 U NA 1.1 U 1 U 1 U 1 U 1.1 U
ACETOPHENONE 0.1 U NA 0.11 U 0.28 J 0.1 U 0.1 U 0.11 U
ATRAZINE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
BENZALDEHYDE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
BIS(2-CHLOROETHOXY)METHANE 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
BIS(2-CHLOROETHYL)ETHER 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
BIS(2-CHLOROISOPROPYL)ETHER 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
BIS(2-ETHYLHEXYL)PHTHALATE 0.5 U NA 0.54 U 0.26 J 0.41 J 0.33 J 0.54 U
BUTYL BENZYL PHTHALATE 0.1 U NA 0.11 U 0.062 J 0.1 U 0.082 J 0.076 J
CAPROLACTAM 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
CARBAZOLE 0.25 U NA 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U
DIBENZOFURAN 0.25 U NA 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U
DIETHYL PHTHALATE 0.25 U NA 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U
DIMETHYL PHTHALATE 0.25 U NA 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U
DI-N-BUTYL PHTHALATE 1 U NA 1.1 U 1 U 1 U 1 U 1.1 U
DI-N-OCTYL PHTHALATE 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.065 J
HEXACHLOROBENZENE 0.25 U NA 0.27 U 0.25 U 0.25 U 0.25 U 0.27 U
HEXACHLOROBUTADIENE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
HEXACHLOROCYCLOPENTADIENE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
HEXACHLOROETHANE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
ISOPHORONE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
NITROBENZENE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
N-NITROSO-DI-N-PROPYLAMINE 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
N-NITROSODIPHENYLAMINE 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
PENTACHLOROPHENOL 0.1 U NA 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U
PHENOL 0.5 U NA 0.54 U 0.5 U 0.5 U 0.5 U 0.54 U
2-METHYLNAPHTHALENE 0.05 U NA 0.011 J 0.05 U 0.05 U 0.05 U 0.054 U
ACENAPHTHENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
ACENAPHTHYLENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
ANTHRACENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
POLYNUCLEAR AROMATIC HYDROCARBONS (UG/L)
BAP EQUIVALENT-FULLND 0.07236 NA 0.078274 0.11555 U 0.11555 U 0.11555 U 0.124794 U
BENZO(A)ANTHRACENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
BENZO(A)PYRENE 0.01 J NA 0.011 J 0.05 U 0.05 U 0.05 U 0.054 U
BENZO(B)FLUORANTHENE 0.021 J NA 0.022 J 0.05 U 0.05 U 0.05 U 0.054 U
BENZO(G,H,I)PERYLENE 0.01 J NA 0.011 J 0.05 U 0.05 U 0.05 U 0.054 U
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH -9999 -9999

-9999 -9999
-9999 -9999 -9999 -9999 -9999

-9999 -9999 -9999 -9999

NORMAL
NA NA NA

-9999

GW GW
NORMAL NORMAL

NA NA
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NA NA

GW GW GW GW GW
NORMAL NORMAL NORMAL NORMAL

NTC21-GW06
20101218 20101217 20101217

NORMAL

NTC21MW06

20101217 20101216
NTC05-GW01 NTC05-GW02 NTC05-GW03 NTC05-GW04 NTC05-GW05 NTC05-GW05-D

20101218 20101218

NTC05-MW01 NTC05-MW02 NTC05-MW03 NTC05-MW04 NTC05-MW05

BENZO(K)FLUORANTHENE 0.021 J NA 0.022 J 0.05 U 0.05 U 0.05 U 0.054 U
CHRYSENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
DIBENZO(A,H)ANTHRACENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
FLUORANTHENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
FLUORENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
INDENO(1,2,3-CD)PYRENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
NAPHTHALENE 0.05 U NA 0.054 U 0.05 U 0.05 U 0.05 U 0.054 U
PHENANTHRENE 0.05 U NA 0.022 J 0.05 U 0.05 U 0.05 U 0.054 U
PYRENE 0.01 J NA 0.011 J 0.05 U 0.05 U 0.05 U 0.054 U
PCBS (UG/L)
AROCLOR-1016 0.08 U 0.16 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
AROCLOR-1221 0.08 U 0.16 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
AROCLOR-1232 0.04 U 0.078 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
AROCLOR-1242 0.08 U 0.16 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
AROCLOR-1248 0.08 U 0.16 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
AROCLOR-1254 0.08 U 0.16 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
AROCLOR-1260 0.08 U 0.16 U 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
TOTAL AROCLOR 0.08 U NA 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
TOTAL AROCLOR FULLND 0.52 U 1.038 U 0.52 U 0.52 U 0.52 U 0.52 U 0.52 U
METALS (UG/L)
ALUMINUM 100 U 440 1000 U 100 U 98 J 32 J 360
ANTIMONY 1 U 1.9 J 1.6 J 1 U 1 U 1 U 1 U
ARSENIC 0.74 J 1.3 J 10 U 0.40 J 1 U 0.80 J 1 U
BARIUM 54 57 8100 100 250 250 81
BERYLLIUM 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CADMIUM 0.20 U 0.15 J 20 U 4 U 1 U 1 U 0.16 J
CALCIUM 110000 39000 1900000 110000 270000 250000 130000
CHROMIUM 0.72 J 1.4 3.5 0.63 J 1.2 1.1 1.1
COBALT 0.74 J 0.59 J 31 0.93 J 1.7 1.6 0.36 J
METALS (UG/L)
COPPER 1.2 58 11 2.2 1.9 J 1.8 J 1.2
IRON 79 1300 120000 110 290 230 400
LEAD 0.98 J 1 1.1 J 3 3.9 4.9 5.7
MAGNESIUM 41000 12000 1900000 45000 86000 83000 44000
MANGANESE 80 40 19000 240 130 J 130 J 29
MERCURY 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
NICKEL 2.6 3.8 100 5 8.3 8.7 1.8
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LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH -9999 -9999

-9999 -9999
-9999 -9999 -9999 -9999 -9999

-9999 -9999 -9999 -9999

NORMAL
NA NA NA

-9999

GW GW
NORMAL NORMAL

NA NA
NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL

NA NA

GW GW GW GW GW
NORMAL NORMAL NORMAL NORMAL

NTC21-GW06
20101218 20101217 20101217

NORMAL

NTC21MW06

20101217 20101216
NTC05-GW01 NTC05-GW02 NTC05-GW03 NTC05-GW04 NTC05-GW05 NTC05-GW05-D

20101218 20101218

NTC05-MW01 NTC05-MW02 NTC05-MW03 NTC05-MW04 NTC05-MW05

POTASSIUM 2700 13000 100000 3300 4600 4300 2300
SELENIUM 1.5 J 2 J 11 J 1.5 J 1 U 1 U 1 U
SILVER 0.20 U 0.2 U 0.40 U 0.20 U 0.20 U 0.20 U 0.20 U
SODIUM 160000 82000 15000000 1300000 900000 840000 310000
THALLIUM 0.20 U 0.07 J 0.38 J 0.09 J 0.067 J 0.062 J 0.20 U
VANADIUM 0.33 J 1.5 10 U 1 U 0.63 J 0.36 J 0.41 J
ZINC 8.2 37 30 9.6 6.5 14 11

NA = Not applicable.
U = Not detected.
ug/L = Microgram per liter.
J = Estimated value.
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LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH

VOLATILES (UG/L)

1,1,1-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2,2- 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ

1,1,2-TRICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1,2- 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1-DICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,1-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2,4-TRICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DIBROMO-3- 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ

1,2-DIBROMOETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,2-DICHLOROPROPANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,3-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1,4-DICHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

2-BUTANONE 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 2.4 J 1 UJ 1 UJ

2-HEXANONE 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ

4-METHYL-2-PENTANONE 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 0.52 J 1 UJ 1 UJ

ACETONE 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 20 J 12 J 2 UJ

BENZENE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

BROMODICHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

BROMOFORM 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

BROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CARBON DISULFIDE 1 U 2.6 J 1 U 1 U 1 U 2.9 J 1 U 1 U

CARBON TETRACHLORIDE 0.5 U 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLORODIBROMOMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CHLOROFORM 0.2 U 16 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

CHLOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

-9999

-9999 -9999

-9999 -9999 -9999 -9999 -9999 -9999 -9999

-9999 -9999

NA NA NA NA NA

-9999 -9999 -9999 -9999

NORMAL NORMAL NORMAL NORMAL

NA NA NA

NORMAL NORMAL NORMAL NORMAL

NORMAL NORMAL

GW GW GW GW GW GW GW GW

20121217 20121216 20121215

NORMAL NORMAL ORIG DUP NORMAL NORMAL

20121215 20121215 20121217 20121217 20121217

NTC09-MW02

NTC05-GW02-

02

NTC05-GW05-

02

NTC05-GW06-

01

NTC05-GW06-01-

D

NTC05-GW07-

01

NTC05-GW08-01 NTC05-GW09-01 NTC09-GW02-02

NTC05-MW02 NTC05-MW05 NTC05-MW06 NTC05-MW07 NTC05-MW08 NTC05-MW09



TABLE E-3a

GROUNDWATER RESULTS, 12/2012

SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES

GREAT LAKES, ILLINOIS

PAGE 2 OF 2

LOCATION

SAMPLE ID

SAMPLE DATE

SAMPLE CODE

MATRIX

SAMPLE TYPE

SUBMATRIX

TOP DEPTH

BOTTOM DEPTH -9999

-9999 -9999

-9999 -9999 -9999 -9999 -9999 -9999 -9999

-9999 -9999

NA NA NA NA NA

-9999 -9999 -9999 -9999

NORMAL NORMAL NORMAL NORMAL

NA NA NA

NORMAL NORMAL NORMAL NORMAL

NORMAL NORMAL

GW GW GW GW GW GW GW GW

20121217 20121216 20121215

NORMAL NORMAL ORIG DUP NORMAL NORMAL

20121215 20121215 20121217 20121217 20121217

NTC09-MW02

NTC05-GW02-

02

NTC05-GW05-

02

NTC05-GW06-

01

NTC05-GW06-01-

D

NTC05-GW07-

01

NTC05-GW08-01 NTC05-GW09-01 NTC09-GW02-02

NTC05-MW02 NTC05-MW05 NTC05-MW06 NTC05-MW07 NTC05-MW08 NTC05-MW09

CIS-1,2-DICHLOROETHENE 0.5 U 0.56 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CIS-1,3-DICHLOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

CYCLOHEXANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

DICHLORODIFLUOROMETHAN 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

ETHYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

ISOPROPYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

METHYL ACETATE 0.8 U 0.88 U 0.8 U 0.81 U 0.77 U 1 U 0.98 U 0.78 U

METHYL CYCLOHEXANE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

METHYL TERT-BUTYL ETHER 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.4 J 0.5 UJ

METHYLENE CHLORIDE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NAPHTHALENE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

STYRENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TETRACHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.31 J 0.5 U

TOLUENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.32 J 0.5 U 0.5 U

TOTAL XYLENES 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U

TRANS-1,2-DICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TRANS-1,3- 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TRICHLOROETHENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

TRICHLOROFLUOROMETHANE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

VINYL CHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U



E-4 QA/QC ANALYTICAL RESULTS



TABLE E-4

SUBSURFACE SOIL RESULTS
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Page 1 of 2

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH
VOLATILES (UG/L)
1,1,1-TRICHLOROETHANE 0.5 U
1,1,2,2-TETRACHLOROETHANE 0.25 U
1,1,2-TRICHLOROETHANE 0.5 U
1,1,2-TRICHLOROTRIFLUOROETHANE 0.5 U
1,1-DICHLOROETHANE 0.5 U
1,1-DICHLOROETHENE 0.5 U
1,2,4-TRICHLOROBENZENE 0.5 U
1,2-DIBROMO-3-CHLOROPROPANE 1 U
1,2-DIBROMOETHANE 0.5 U
1,2-DICHLOROBENZENE 0.5 U
1,2-DICHLOROETHANE 0.5 U
1,2-DICHLOROPROPANE 0.5 U
1,3-DICHLOROBENZENE 0.5 U
1,4-DICHLOROBENZENE 0.5 U
2-BUTANONE 1 U
2-HEXANONE 1 U
4-METHYL-2-PENTANONE 0.5 U
ACETONE 5.6
BENZENE 0.5 U
BROMOCHLOROMETHANE 0.5 U
BROMODICHLOROMETHANE 0.5 U
BROMOFORM 0.5 U
BROMOMETHANE 0.5 U
CARBON DISULFIDE 0.5 U
CARBON TETRACHLORIDE 0.5 U
CHLOROBENZENE 0.5 U
CHLORODIBROMOMETHANE 0.5 U
CHLOROETHANE 0.5 U
CHLOROFORM 0.5 U
CHLOROMETHANE 0.5 U
CIS-1,2-DICHLOROETHENE 0.5 U
CIS-1,3-DICHLOROPROPENE 0.5 U
CYCLOHEXANE 0.5 U

NA
-9999
-9999

QC
TBTM2360
20101218
NORMAL

QC
NORMAL



TABLE E-4

SUBSURFACE SOIL RESULTS
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES
GREAT LAKES, ILLINOIS

Page 2 of 2

LOCATION
SAMPLE ID
SAMPLE DATE
SAMPLE CODE
MATRIX
SAMPLE TYPE
SUBMATRIX
TOP DEPTH
BOTTOM DEPTH

NA
-9999
-9999

QC
TBTM2360
20101218
NORMAL

QC
NORMAL

DICHLORODIFLUOROMETHANE 0.5 U
ETHYLBENZENE 0.5 U
METHYL ACETATE 0.5 U
METHYL CYCLOHEXANE 0.5 U
METHYL TERT-BUTYL ETHER 0.5 U
METHYLENE CHLORIDE 0.5 U
N-PROPYLBENZENE 0.5 U
STYRENE 0.5 U
TETRACHLOROETHENE 0.5 U
TOLUENE 0.5 U
TOTAL XYLENES 1 U
TRANS-1,2-DICHLOROETHENE 0.5 U
TRANS-1,3-DICHLOROPROPENE 0.5 U
TRICHLOROETHENE 0.25 U
TRICHLOROFLUOROMETHANE 0.5 U
VINYL CHLORIDE 0.25 U



APPENDIX F

HUMAN HEALTH RISK ASSESSMENT SUPPORTING DATA

F-1 STATISTICAL INPUTS AND OUTPUTS

F-2 RISK ASSESSMENT SPREADSHEETS

F-3 AIR MODELING SPREADSHEETS

F-4 RAGS D TABLE 9



























































TABLE 7.1 -  REASONABLE MAXIMUM EXPOSURE (RME)

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE SOIL
SITE 5 - TRANSFORMER STORAGE BONEYARD

NAVAL STATION GREAT LAKES, ILLINOIS
Scenario Timeframe:  Future

Medium:   Soil

Exposure Medium: Surface Soil

Exposure Point:  Entire Site

Receptor Population:  Construction Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Intake Intake Reference Reference Reference Reference Hazard 

Route of Potential EPC EPC EPC (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Max. Value Units (Subchronic2
Units  

 if available)

Ingestion BAP EQUIVALENT (FULL DLs) 1.73E+01 mg/kg 1.73E+01 5.8E-05 mg/kg-day mg/kg-day NA NA

TOTAL AROCLOR (FULL DLs) 2.92E-01 mg/kg 2.92E-01 9.8E-07 mg/kg-day 2.0E-05 mg/kg-day NA NA 4.9E-02

ALUMINUM 1.40E+04 mg/kg 1.40E+04 4.7E-02 mg/kg-day 1.0E+00 mg/kg-day NA NA 4.7E-02

ANTIMONY 4.70E+00 mg/kg 4.70E+00 1.6E-05 mg/kg-day 4.0E-04 mg/kg-day NA NA 4.0E-02

ARSENIC 1.20E+01 mg/kg 1.20E+01 4.0E-05 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.3E-01

CHROMIUM 2.50E+01 mg/kg 2.50E+01 8.4E-05 mg/kg-day 2.0E-02 mg/kg-day NA NA 4.2E-03

COBALT 1.10E+01 mg/kg 1.10E+01 3.7E-05 mg/kg-day 3.0E-03 mg/kg-day NA NA 1.2E-02

IRON 6.60E+04 mg/kg 6.60E+04 2.2E-01 mg/kg-day 7.0E-01 mg/kg-day NA NA 3.2E-01

MANGANESE 9.40E+02 mg/kg 9.40E+02 3.2E-03 mg/kg-day 2.0E-02 mg/kg-day NA NA 1.6E-01

THALLIUM 1.20E+00 mg/kg 1.20E+00 4.0E-06 mg/kg-day NA mg/kg-day NA NA

VANADIUM 3.40E+01 mg/kg 3.40E+01 1.1E-04 mg/kg-day 5.0E-03 mg/kg-day NA NA 2.3E-02

(total) 7.9E-01

Dermal BAP EQUIVALENT (FULL DLs) 1.73E+01 mg/kg 1.73E+01 2.3E-05 mg/kg-day mg/kg-day NA NA

TOTAL AROCLOR (FULL DLs) 2.92E-01 mg/kg 2.92E-01 4.1E-07 mg/kg-day 2.0E-05 mg/kg-day NA NA 2.1E-02

ALUMINUM 1.40E+04 mg/kg 1.40E+04 mg/kg-day mg/kg-day NA NA

ANTIMONY 4.70E+00 mg/kg 4.70E+00 mg/kg-day mg/kg-day NA NA

ARSENIC 1.20E+01 mg/kg 1.20E+01 3.6E-06 mg/kg-day 3.0E-04 mg/kg-day NA NA 1.2E-02

CHROMIUM 2.50E+01 mg/kg 2.50E+01 mg/kg-day mg/kg-day NA NA

COBALT 1.10E+01 mg/kg 1.10E+01 mg/kg-day mg/kg-day NA NA

IRON 6.60E+04 mg/kg 6.60E+04 mg/kg-day mg/kg-day NA NA

MANGANESE 9.40E+02 mg/kg 9.40E+02 mg/kg-day mg/kg-day NA NA

THALLIUM 1.20E+00 mg/kg 1.20E+00 mg/kg-day mg/kg-day NA NA

VANADIUM 3.40E+01 mg/kg 3.40E+01 mg/kg-day mg/kg-day NA NA

(total) 3.3E-02

Total Hazard Index Across All Exposure Routes/Pathways   0.8
1     Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. Dermal Absorption Fraction from Soil(ABS) (USEPA, July  2004):
2     Subchronic values in italics. Arsenic - 0.03 PCBs - 0.14

PAHs - 0.13 Other Metals and Volatiles - not evaluated for dermal contact with soil.

Table_4-1_7-1_8-1 Table7.1



























































































































































































































































































F-4 RAGS D TABLE 9


























	REMEDIAL INVESTIGATION/RISK ASSESSMENT REPORT FOR SITE 5 - TRANSFORMER STORAGE BONEYARD
	SIGNED TITLE PAGE
	TABLE OF CONTENTS
	ACRONYMS
	EXECUTIVE SUMMARY
	1.0  INTRODUCTION AND PURPOSE
	2.0  PROJECT BACKGROUND AND PHYSICAL SETTING
	3.0  REMEDIAL INVESTIGATION ACTIVITIES
	4.0  REMEDIAL INVESTIGATION RESULTS
	5.0  CHEMICAL FATE AND TRANSPORT ANALYSIS
	6.0  HUMAN HEALTH RISK ASSESSMENT
	7.0  CONCLUSIONS AND RECOMMENDATIONS
	REFERENCES
	APPENDIX A - FIELD FORMS
	APPENDIX B - WASTE MANIFEST
	APPENDIX C - DATA VALIDATION REPORTS
	APPENDIX D - SURVEY REPORT
	APPENDIX E - ANALYTICAL RESULTS - SITE 5 RI 
	APPENDIX F - HUMAN HEALTH RISK ASSESSMENT SUPPORTING DATA 


