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EXECUTIVE SUMMARY

This report describes and summarizes a human health risk assessment (HHHRA) conducted at
Alburn Incinerator (Alburn), U.S. Drum I (U.S. Drum), and Unnamed Parcel areas, referred as
the Lake Calumet Cluster Site (Cluster Site), in Chicago, Cook County, Illinois. Soil, sediment,
surface water and groundwater data collected and analyzed during several investigations at the
Cluster Site were used in the HHRA. These site investigations include Phase I, Phase IT and
Phase I samplings conducted by Ecology & Environment, Inc. (E & E) and Ilinois
Environmental Protection Agency (IEPA) in 1998 and 1999; and a comprehensive site
investigation (SI) conducted by IEPA in 2000. All laboratory-generated data were complied and
used in this risk assessment. The selection of Chemicals of Potential Concerns (COPCs) is based
on different screening criteria in each media. For soil contaminants, the Tier I Soil Remediation
Objectives (ROs) for residential scenario from IEPA’s Tiered Approach to Corrective Action
(TACO) were used as the screening criteria. Groundwater contaminants were screened against
Class I groundwater ROs from TACO. The selection of COPCs in sediment and surface water
were based on the evaluation conducted by E & E. The potential receptors for the Cluster Site
include on-site workers, mowers, construction workers, industrial/commercial workers and
landscape workers. Completed pathways for each potential receptor exposed to COPCs were
identified.  Carcinogenic risk and noncarcinogenic hazard for each potential receptor were
quantitatively estimated. An excess lifetime cancer risk (ELCR) value and a hazard index (HI)
value were estimated to evaluate the carcinogenic risks and noncarcinogenic hazards,

respectively.

The risk characterization indicates that in Alburn, U.S. Drum and Unnamed Parcel, risks are
primarily due to exposure to soil. Risks due to exposure to sediment, surface water and
groundwater are insignificant. In Album, risks due to exposure to soil exceeds ELCR of 1E-06
for all receptors and the primary COPCs are arsenic, benzo(a)pyrene, total PCBs and vinyl
chloride. For noncarnicogenic hazard, exposure to soil for construction workers exceed HI of 1
and the primary COPC is toluene. In U. S. Drum, the carcinogenic risk exceeds 1E-06 in soil for
all receptors and the primary COPCs are arsenic, benzo(a)pyrene, dibenz(ah)anthracene and
total PCBs. In Unnamed Parcel, the carcinogenic risk due to exposure to contaminants in soil
exceeds 1E-06 for on-site workers, industrial/commercial workers and mowers and the primary
COPC:s in soil for carcinogenic risk are arsenic and benzo(a)pyrene. No noncarcinogenic hazard
exceeds 1 for all receptors due to exposure to contaminants in U. S. Drum and Unnamed Parcel.
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1.0 INTRODUCTION

The City of Chicago Department of Environment (DOE) is currently investigating the Lake
Calumet Cluster Site (Cluster Site), located in Chicago, Cook County, Illinois. The City has
plans for developing this site. Future potential use of the Cluster Site includes use as a solar
power generating station. Risk assessments ‘are used to determine the need for remediation and
to establish protective clean-up goals in the context of the desired end use for contaminated sites.
This human health risk assessment (HHRA) addresses the potential risks associated with the
Cluster site that could occur due to exposure to contaminants in the absence of remedial

measures.

The HHRA was prepared in accordance with USEPA’s “Risk Assessment Guidance for

- Superfund (RAGS), Volume I: Human Health Evaluation Manual, Part A” (USEPA, .1989)’ and

other supplementary USEPA guidance documents, as listed below:

e Guidance for Data Usability in Risk Assessment, 1992a.
e Exposure Factors Handbook, 1997. -
e Supplemental Guidance to RAGS: Calculating the Concentration Term, 1992b. ~

This HHRA report describes the methodology and assessment of human health risk. The report
is organized as follows:

1.0 Introduction: Purpose and objectives of the HHRA
2.0 Background. Site characterization, description and history, site investigation
3.0 Data Evaluation and Selection of Contaminants of Potential Concern

4.0 Exposure Assessment: ldentification of human receptors; description of the eXposune
pathways and quantification of exposure from each exposure pathway

5.0 Toxicity assessment: Identification of carcinogenic and noncarcinogenic health effects
criteria and assessment

6.0 Risk characterization: Calculation of carcinogenic risks and noncarcinogenic hazards
7.0 Uncertainties: Discussion of uncertainties associated with the HHRA
8.0 Conclusions: Summary of the human health risk assessment

9.0 References
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Human Health Risk Assessment
Lake Calumet Cluster Site BACKGROUND

2.0 BACKGROUND

2.1 Site Location

The Cluster Site is located in the southeastern edge of Chicago, Illinois (Township 37 North
Range 14 East, Section 24). The property is in the Lake Calumet region, a heavily industrialized
area of southeast Chicago. Land and Lakes Landfill are located to the west of the property.
Paxton I Landfill is to the north of the groperty. The Norfolk and Western Railroad right-of-way
forms the eastern boundary, and 122" Street forms the southemn boundary of the site. A site
location map is presented as Figure 1.

2.2 Site Description

The Cluster Site is approximately 87 acres and consists of unimproved upland with several
depressional areas that are seasonally flooded. The National Wetland Inventory Map has
identified approximately two acres within the lower depressional areas on site as permanently
flooded open water wetlands. The relatively flat dry upland dips gently from west to east and is
made up of grasses, weeds, bushes, trees, and paved roadways and yard areas.

2.3 Site History

The Lake Calumet region, prior to development in the late 1800s, was composed of wetlands,
marshes, bogs, and shallow lakes. To make this region suitable for development, large areas of
wetlands were filled in with slag wastes from steel production, dredgings from the Calumet
River, fly ash, solid industrial wastes, demolition debris, and household trash (Roadcap and

Kelly 1994), _ '

2.4 Geology/Hydrogeology

This section describes the regional and site-specific geology and hydrogeology at the Cluster
Site. The regional information is derived from geologic literature and available water well
drilling logs obtained from the Illinois State Water Survey (ISWS). The site-specific geology
and hydrogeology is based on test pits conducted during this site investigation and information
obtained from previous site activities, including boring logs and monitoring well data.

24.1 Regional Geology

The Cluster Site is located within the Chicago/Calumet Lacustrine Plain, which is a glacially
formed, low, crescent-shaped flat surface that slopes gently to Lake Michigan. The Plain
extends from the Wilmette, Illinois area to the Indiana-Michigan border and continues northward
in a narrow band along the Michigan shore (Chrzastowski and Thompson, 1993). The
Chicago/Calumet Lacustrine Plain surface is primarily a wave-scoured ground moraine with fine
lake silts and clays covering the surface in former back-barrier settings. The prominent
depositional features on the plain are sand and gravelly sand spits, mainland beaches, and beach-
ridge/dune complexes. This lowland region drains into Lake Michigan. The bedrock geology of
the region consists of Precambrian-age crystalline rock overlain by gently dipping Paleozoic
sedimentary bedrock units. The uppermost bedrock unit consists of eastward gently dipping
Silurian dolomite. The Racine formation, the youngest formation of the Silurian period,
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underlies the area due to the eastward dip of the rock strata. The Racine formation includes a
number of organic reefs, which consist of a core of massive, high-purity dolomite flanked by
dipping dolomite beds. The bedrock surface topography is an undulating plain as a result of
glacial and some lake erosion, in which scattered steep valleys and low bedrock hills occur.
Mapping by Piskin and Bergstrom (1975) indicates that the bedrock is overlain by approximately
50 to 100 feet of unconsolidated Quaternary age deposits. According to Chrzastowski and
Thompson (1993), the site is filled with a dark gray, silty clay till that is correlative to the
Wadsworth Formation. This till unit intertongues with bedded sands and silt, which are assigned
to the Henry and Equality Formation.

2.4.2 Regional Hydrogeology

According to Suter et al. (1959), the four primary aquifers recognized in the Chicago area are the
Sand and Gravel Aquifers within the glacial drift, the Shallow Bedrock Aquifers mainly Silurian
in age, the Cambrian-Ordovician Aquifer, and the Mt. Simon Aquifer.

The uppermost bedrock aquifer underlying the Lake Calumet region is composed of Silurian
dolomites. Suter et al. (1959) have indicated that groundwater in the shallow dolomite occurs in
joints, fissures, and solution cavities. Therefore, yields at any given location are unpredictable.
The openings in the dolomite mainly occur in the upper part of the rock. Therefore, it is likely
there is good connection between the shallow bedrock aquifers and the overlying glacial drift. It
follows that where fractured dolomite is overlain by sand and gravel deposits there will be more
immediate recharge of the shallow dolomite aquifer than in areas where glacial till rests on the

bedrock.

The uppermost aquifer system identified in the vicinity of the Cluster Site is the glacial drift
aquifer, composed of unconsolidated Quaternary deposits. In the vicinity of the site, the glacial
drift aquifer consists of sands overlying and interbedded with glacial till.

2.4.3 Site Geology

Based on site investigations, the near surface geology consists of unconsolidated glacial deposits
overlain by various fill materials over most of the site. From bottom to top, the following
geologic materials, were encountered: Gray/Brown silty clay; Gray silty sand and Fill.

The gray/brown silty clay unit is the lowermost unit encountered at the site and is composed of
silty clay with a trace of fine sand and gravel. The silty clay was encountered only in wells at

depths ranging from 14.5 to 24 feet. The sand unit is composed of varying percentages of -

medium to fine grained sand with silt, and exhibits brown to gray color variations. The fill
material is composed of various household wastes.

2.4.4 Site Hydrogeology

The hydrogeology of the site was described using data collected during monitoring well
installation performed by Ecology and Environment Inc. (E &E) in 1999 (E & E, 1999a).
Groundwater was encountered in all twelve wells at different elevations. '

OAProjectNumber\ 7600-1 76991 763 HHRA\HHRA calumet doc 2-2




——————

H *

H M

S i
e -

Human Health Risk Assess_ment
Lake Calumet Cluster Site BACKGROUND

Data collected during monitoring well installation: suggest that the aquifer is semi-confined with
a head between 1 to 4 feet. Slxghtly confined conditions may be the result of clay layers within
the fill material. .

Groundwater in monitoring wells installed by E & E and in test pits performed during a site
investigation conducted by IEPA in 2000 stabilized between ground surface and 10 feet below
ground surface. In some low areas, the water table in the pits was encountered about 2 feet above

ground surface.

Generalized potentiometric contours for fill and sand were developed using data collected during
monitoring well installation (MWH, 2001). The contours demonstrate that flow onto the site is
from the west and flow within the site is northeast, east, and southeast. Groundwater probably
discharges to Indian Ridge Marsh to the east and Big Marsh to the north. Two landfills located
northwest and southwest of the site may influence groundwater flow direction. The interaction
between groundwater and surface water on the site is very complicated due to the extreme .
heterogeneity of the fill material and local flow direction may differ from general flow direction

on the site.

No hydraulic conductivity tests were performed on site. The value of hydrauhc conductmty
cited in the literature for fine and medium sand is between 1x10° cm/s and 1x10?2 cm.

25  Site In_vestigation

Samples from the Cluster Site were collected and analyzed during several site investigations.
These investigations include Phase I, Phase II, and Phase III samplings conducted by EPA’s
contractor E & E, EPA and IEPA in 1998 and 1999; and a site investigation conducted by IEPA
in 2000. Samplings were conducted at three areas at the Cluster Site: Alburmn, U.S. Drum and
Unnamed Parcel. The media sampled include soil, sediment, surface water and groundwater.
Figure 2 shows the sample locations at the Cluster Site.

2.5.1 Phasel

Phase 1 sampling activities were conducted from August 24, 1998 to September 3, 1998 by E &
E, USEPA, and IEPA. Sampling included determining the location of site features and potential
sample locations using global positioning systems (GPS), screening metal concentrations in
surface soils using X-ray fluorescence (XRF), and collecting samples of surface soils, subsurface
soils, sediments, surface water, groundwater, and macroinvertebrates. Access to the Alburn area
was not available to E & E, USEPA, and IEPA. Therefore, no samplings were conducted at

Albumn at this time.

The geographic locations of site features, including parking lots, roads and fence lines, and’
potential sample locations were demarcated using GPS and screened using XRF. Screening was
conducted for molybdenum, strontium, rubidium, lead, arsenic, mercury, zinc, copper, nickel,
cobalt, manganese, and chromium.

Sampling included:
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Eighty four surface soil samples and four duplicate samples;
Five subsurface soil samples and one duplicate;

Three groundwater samples; and

Eight surface water, sediment, and macroinvertebrate samples.

Samples were analyzed for total metals, toxicity characteristic leaching procedure (TCLP)
metals, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),
pesticides, polychlorinated biphenyls (PCBs), pH, and percent moisture. Sample results
indicated several discrete areas with contaminant concentrations exceeding human health
standards and the ecological threshold. :

25.2 Phase I

Twelve monitoring wells (LCO1 to LC07 and LC09 to LC13) were installed in April 1999. Five
wells were installed in October 1990 (P01 to PO5). Wells were completed to depths of 14 to 16
feet below ground surface (bgs) except LC09 and LC11, which were completed to 20 feet bgs.
Pairs of wells were constructed within five feet of each other creating nested well clusters at the
following locations: LC09/L.C10, and LC11/LC12. E & E (1999b) listed PO5/L.CO7 as a well
pair. No construction details are available in the report for POS5; however, the other four wells
constructed at the same time were placed 10 ft bgs or deeper. The nested wells allow
groundwater to be collected from different depths in the same area.

The 12 new wells and 6 existing wells were sampled in May 1999 for total metals, VOCs,
SVOCs, pesticides, PCBs, nitrogen, and pH. Field parameters were also collected including
temperature, dissolved oxygen, specific conductivity, oxidation/reduction potential, and pH.

253 PhaselIll

Phase III sampling was performed in May-June 1999 and included: sampling at Alburn to
address data gaps from Phase I; obtaining additional surface and subsurface soil data near areas
of elevated concentrations identified in Phase I; collecting additional surface water and sediment
samples at or near Alburn; and collecting nitrogen data from previous surface water locations.
Soil samples included 39 surface samples, 15 subsurface samples between 2 and 3 ft bgs, and 15
subsurface samples between 4 and 6 ft bgs. Samples were analyzed for total metals, VOCs,
SVOCs, pesticides, PCBs, pH, and percent moisture. Four surface water samples collected from
ponded water in and near Alburn were analyzed for total metals, VOCs, SVOCs, pesticides,
PCBs, and pH. Sixteen surface water samples were collected for nitrogen analysis (four in
Alburn, eight in Indian Ridge Marsh, and four from large ponds). Seven sediment samples in
and near Alburn were analyzed for total metals, VOCs, SVOCs, pesticides, PCBs, and percent
moisture/percent solids.

2.5.4 IEPA Site Investigation (SI)

IEPA conducted site investigation activities at Alburn from June 19 through 22, 2000; Unnamed
Parcel from July 17 through 20, 2000; and U.S. Drum from August 21 through 25, 2000. The
investigative activities consisted of using a backhoe to sample a total of 134 test pits, including
44 test pits in Alburn, 39 test pits in Unnamed Parcel, and 51 test pits in U.S. Drum. The SI
comprised sampling of soils from test pits. Two or more samples were collected from each of

@ pwn
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134 test pit locations in the three areas. Samples were analyzed for inorganics, VOCs, SVOCs,
pesticides/herbicides and PCBs. Dioxins were also analyzed in some locations.
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3.0 SELECTION OF CONTAMINANTS OF POTENTIAL CONCERNS

The laboratory analytical data for samples collected during IEPA SI were generated following
analytical procedures detailed in the United States Environmental Protection Agency (USEPA)
and Illinois Environmental Protection Agency (IEPA) approved Quality Assurance Project Plans.
Available analytical data from the SI were evaluated to determine usability in the risk assessment
(EPA, 1992a). All laboratory generated analytical data were compiled and used in this risk
assessment except for the screening level data generated during field investigations, which

_ include metal data generated using XRF and groundwater samples collected using a geoprobe

during Phase I. Data collected during Phase I, I and IIl were evaluated by E & E (1999b) and
summarized in this section. The selection of contaminants of potential concern (COPCs),
carcinogenic risk and noncarcinogenic hazard characterizations are discussed separately on
Alburn, U.S. Drum and Unnamed Parcel areas in the Cluster Site.

31 Sodil

Soil samples collected and analyzed during the-comprehensive SI conducted by IEPA during
2000 are used in this HHRA. Metals are naturally occurring in soil. Metal concentrations that
do not exceed background levels are not considered in estimating carcinogenic risks and
noncarcinogenic hazards. Contaminant concentrations in soil were compared against soil
background values. The soil background values were obtained from title 35" of the Illinois
Administration Code (IAC) Part 742, Tiered Approach to Corrective Action Objectives
(TACO)(IEPA 2001). Background concentrations specific for counties within Metropolitan
Areas were used in this evaluation. Analytes-that were found to be present at concentrations
exceeding background concentrations were retained for further evaluation. Chemical
concentrations in soils were then screened against the Tier I Soil Remediation Objectives (ROs)
from IEPA (2001). The analytical results were compared to ROs for residential scenario.
Chemicals detected in soil at concentrations exceeding.the residential RO objectives were
identified as COPCs.

32  Sediments

Seven sediment samples were collected in Alburn, two in U.S. Drum, six in ponds north of
Alburn (LHL1) and north of U.S. Drum (LHL2), and eleven just east of the Cluster Site in Indian
Ridge Marsh during Phase I, IT and III investigations in 1998 and 1999. Sample locations are
shown in Figure 2. The samples from the Alburn area (2SED1 through 2SED7) were composite

- samples scraped with a hand auger along an impenetrable surface suspected to be a former

parking lot.

The sediment samples were evaluated by E & E (1999b). E & E (1999b) provided several
sediment criteria including the Ontario Ministty of the Environment’s guidelines for the
protection and management of aquatic sediment quality (Persaud et al., 1993). Based on these
evaluation criteria, four COPCs, arsenic, chromium, chrysene, and lead, were selected in Alburn.
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33 Surface Water

Surface water samples were collected during Phase 1 and Phase III investigations in 1998 and
1999. E & E (1999b) evaluated the surface water analytical data and used the ecological and
toxicological (EcoTox) thresholds (USEPA 1996a) as the screening criteria. The analytical

result of each chemical was compared to the screening criteria. If it exceeded the screening

criteria, the chemical was retained as COPC. In the Album area, barium, iron, lead, manganese,
and heptachlor are retained as COPCs. The same COPCs exceeded ecological toxicity threshold
values in the pond in the southeast comer of U.S. Drum, except iron. In addition, 4,4’-DDD,
4.4’-DDE and Endrin were selected as COPCs in U.S . Drum area.

34 Greundwater

Groundwater data in the E & E Report (1999b) were compared to TACO Class I Groundwater
ROs. Chemicals exceeding the groundwater ROs included inorganic, VOCs and SVOCs. Based
upon data collected in 1998 and 1999, benzene, lead, and manganese exceed Class 1 groundwater
ROs in virtually the entire Cluster Site. Benzene, toluene, cthylbenzene, and xylenes are primary
contaminations in LCO07 (Album), which is near the former incinerator. SVOC and inorganic
contaminants (iron, Jead, and manganese) were also detected in this area. Groundwater in the
Album area to the east of LC07, southem portions of U.S. Drum (LO06 and LCOS) and
Umnamed Parcel (LC13) areas also contain other clevated inorganics.

35S Essential nutrients

Calcium, potassium, magnesium, iron and sodium were detected in all media. Since these
inorganic constituents are essential nutrients for human being and information regarding adverse
impacts from these inorganic constituents is not available, these essential nutrients are eliminated
from further considerations as COPCs.

COPCs sclected for soil, sediment, surface water and groundwater for Album, U.S. Drum and
Unnamed Parcel of the Cluster Site are listed in Tables 3-1 through Table 3-3.

Table 3-1. Contaminants of Potential Concern in Albura

Surface Water

Sediment

Arsenic Barium
Arsenic Chromium Lead

Chrysene Manganese

Lead Heptachlor

Groundwater
Antimony
Arsenic
Banium
Beryllium
Cadmium

Chromium Chromium
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc
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Table 3-1. Contaminants of Potential Concern in Alburn

Soil Sediment Surface Water Groundwater
Carbon disulfide Benzene
Chlorobenzene Benzo(a)anthracene
Dibenzo(a,h)anthracene Benzo(b)fluoranthene
Ethylbenzene Benzo(k)fluoranthene
Heptachlor Benzo(a)pyrene
Methylene chloride Bis(2-chloroethyl)ether
Indeno(1,2,3-cd)pyrene Bis(2-ethylhexyl)phthalate
Tetrachloroethene Chlorobenzene
Trichloroethane Chrysene
Toluene Dibenzo(a,h)anthracene
Total PCBs 2,4-dimethylphenol
Vinyl chloride Ethylbenzene
Xylenes Indeno(1,2,3-cd)pyrene
Methylene chloride
Naphthalene
N-Nitrochloroethene
Toluene
Xylene
Table 3-2. Contaminants of Potential Concern in U.S. Drum
Soil Sediment Surface Water Groundwater
Antimony None Barium Antimony
Arsenic Lead Arsenic
Beryllium ‘| Manganese Barium
Chromium 4,4’-DDD Beryllium
Lead 4,4’-DDE Cadmium
Manganese Endrin Chromium
Benzene Heptachlor Lead
Benzo(a)anthracene Manganese
Benzo(a)pyrene Mercury
Benzo(b)fluoranthene Nickel
Bis(2-ethylhexyl)phthalate Vanadium
Chlorobenzene Benzene
Chloroform Benzo(a)anthracene
Dibenzo(a,h)anthracene Benzo(b)fluoranthene
1,2-Dichloroethane Benzo(k)fluoranthene
Ethylbenzene Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene Chrysene .
Tetrachloroethene Dibenzo(a,h)anthracene
Toluene, Total PCBs Indeno(1,2,3-cd)pyrene
Vinyl chloride, Xylenes
L
3.3
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Table 3-3. Contaminants of Potential Concern in Unnamed Parcel

. e

Sell Sediment | Surface Water Groundwater
Arsenic, None None Arsenic
Beryllium Cadmium
Chromium Chromium
Lead Lead
Manganese Manganese
Benzo(a)anthracene | Mercury
Benzo(a)pyrene Nickel
Benzo(b)fluoranthene Vanadium
Benzo(k)fluoranthene Zinc
Chlorobenzene Benzene
Dibenzo(a,h)anthracene Benzo(a)anthracene
1,2-Dibromo-3-Chloropropanc Benzo(b)fluoranthene
1,1-Dichloroethane Benzo(k)fluoranthene
1,2-Dichloroethane Benzo(a)pyrene
Ethylbenzene Bis(2-cthylhexyl)phthalate
Indeno(1,2,3-cd)pyrene Chrysene
alpha-BHC, Heptachior Indeno(1,2,3-cd)pyrene
Methylene Chloride
Trichloroethene, Toluene
1,1,1-Trichlorocthane, Xylenes
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4.0 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to identify human receptors that are potentially
exposed to site contaminants, to describe the exposure pathway, and the amount of the chemical
intake resulting from such exposures, if any. The exposure assessment identifies the various
media in which chemicals are found or transported, the location where exposure occurs, and the
estimated magnitude, frequency, and duration of exposure.

4.1 Recgptors

. Future potential use of the Cluster Site includes use as a solar power generéting station.

Potential receptors for the Lake Calumet Cluster Site include on-site worker, mower,
construction workers, industrial/commercial workers, and landscape worker. Specific activities

“of the receptors are discussed below.

On-site Worker—Maintenance work on the solar panels.
Mower—An adult mows the site twice a year.
Landscape Maintenance Worker—Sows prairie grass or conducts other landscape
maintenance work.

e Construction Worker—TYypical construction work including grading and excavation of
soils, building construction, and installment of solar panels.

e Industrial/Commercial Worker—Typical maintenance workers engaged in routine
activities. '

42 ' Exposure Pathway

An exposure pathway describes the course a chemical takes from the source to the receptor and
is defined by four elements: 1) A source and mechanism of release; 2) An environmental
transport medium; 3) A point of potential exposure with the contaminated medium; and 4) A
route of exposure at the exposure point. When all these elements are present, a pathway is
considered complete. Only complete exposure pathways are selected for evaluation in a risk
assessment. A conceptual site model (CSM) has been developed to aid in identification of
potential exposure pathways, as shown in Figure 3. The primary sources of contamination at the
Cluster Site are past site activities and the existing landfills. Release mechanisms such as spills,
leaks, runoff, percolation, and particulate emissions transfer contaminants to soil, air, and water.
The complete and significant pathways are listed below.

e Dermal contact with groundwater by on-site workers, construction workers, and
industrial/commercial workers

¢ Demmal contact with surface water and sediment by on-site workers, construction
workers, and industrial/commercial workers

e Ingestion, inhalation (particulate and volatile emissions), and dermal contact of surface
and subsurface soils by all potential receptors (It is assumed that due to construction

MWH
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MDD(mg/kg-day)=EPCxSAxAFxABSxEFxEDxCFI(BWxAk) (8)

where:
SA, cm’ = Body Surface Area
AF, mg/cm? = Soil Adherence Factor
ABS, unitless = Dermal Adsorption Factor

Equations to calculate ADD and LADD via dermal contact with water are:

ADD (mg/kg-day) = EPC x SA x PC x ET x EF x ED x CF/(BWx ATn) )]
LADD (mg/kg-day) = EPC x SA x PC x ET x EF x ED x CF/(BW x Atc) (10)
where:

PC, cm/hour = Permeability Constant -
ET, hours/day = Exposure Time

Equations to caiculate ADD and LADD via inhalation of water are:

ADD (mg/kg-day) = EPC,, x IR x EF x ED x CF /(BW x ATn) (11)
LADD (mg/kg-day) = EPCsr x IR x EF x ED x CF/(BW x ATc) 12

where:
lEl’C.-.,,gl‘m3 = Air concentration of contaminants

The calculations discussed below are based on building a model for calculating the air
concentration of the groundwater contaminants. The model is described in Appendix B.

Estimation of psthway-specific exposure doses requires development of parameter values.
Parameter values for exposure to different media are proposed in Tables 4-1 through 4-3.

"
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Lake Calumet Cluster Site EXPOSURE ASSESSMENT
Table 4-1
Parameter Values for Exposure to Soil at the Lake Calumet Cluster Site
Exposure Factor On-site | Mower | Landscape | Construction | Industrial/
' Worker Worker Worker Commercial

Worker

Soil Ingestion Rate* 50 . 480 50 480 50

(mg/day) -

Fraction Ingested’ 0.5 1 0.5 1 0.5

(unitless) .

Inhalation Rate* L1 1.7 - 1.1 28 1.1

(m’hour) - - : |

Exposure rate® 5 8 8 8 8

ours/day)

Bodg' Surface Area®, 3,300 3,300 3,300 3,300 3,300

(cm®) _

Soil Adherence Factor® 0.2 0.2 0.2 0.2 0.2

(mg/cm’) - -

Particulate Emission 8.00E-10 | 8.00E-09 | 8.00E-10 8.00E-09 8.00E-10

Factor (kg/m3) ,

Exposure Frequency 50° 10° 20° 30° 250

(days/year)

Exposure Duration® 25° 25° 25° 1? 25°

ears)

Body Weight* 70 70 70 70 70

(kg) _

Averaging Time for 9,125 9,125 9,125 40* 9,125

Noncarcinogens (days)

Notes:

*Tiered Approach to Corrective Action Objectives, IEPA, World Wide Web, 2000.
® Assumed based on activity patterns and time spent on-site
©U. S. EPA, Exposure Factors Handbook, 1997. Inhalation rates based on light, moderate, and heavy activities.

4 Based on Expected working assignments at the Facility. Steve Hogan, Spire Corporation.

¢ U.S.EPA Region 9.
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Table 4-2
Exposure Factors for Dermal Contact with Groundwater and Surface Water
Exposure Facter On-site Worker | Construction Industrial/
Worker Commmercial
Worker

Bod{Swhce Arca® 3300 3,300 | 3,300
Exptmeﬁeqw? | 5 5 5
_(days/year)

“Exposure Duration® 25 1 ' 2
 (years) —

"Body Weight L 0 a 70

' Averaging Time for 9,125 ‘ 40° 9,125

| Noncarcinogens (days) |

Notes:

* US.EPA Region 9, www, 2000.

* Mark Johmson, USEPA Regioa 5

¢ Assumed valee based on activity paticras

¢ Tiered Approach wo Corrective Action Objectives, IEPA, 2000

Table 4-3
Exposure Factors for Dermal Contact with Sediment
Exposure Factor On-site Worker | Construction Industrial/
Worker Commercial
Worker
Body Suface Area” 3,300 3.300 3,300
(cm’)
Sail Adherence Facto”” | 02 0.2 | 02
{mgjem’) ‘
" Exposure Frequency” 5 | 3 \ 5
(days/year) |
Exposure Duration® 25 | 1 | 25
(years) ‘
Body Weight® 70 70 70
&g
| Averaging Time for 9,125 40 2.125
| Naucimn (days)
'US.EPAI:;I:-9 www, 2000.
® Mark Johmson, USEPA Region S
¢ Assumed value besed on activity patieras

4 Tiered Approsch 10 Cosrective Action Objectives, IEPA, 2000
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Dermal adsorption factors were developed following guidance in IEPA (1994). Dermal

r adsorption factor of 0.01 was selected for all inorganic constituents. For Polynuclear Aromatic
' Hydrocarbons (PAHs), exposure doses via dermal contact were assumed to be same as those via
ingestion. Dermal adsorption factors for other organics are listed in Table 4-4.

Table 4-4. Dermal Adsorption Factors

CorC _ Henry’s Law Octanol/Water Dermal Adsorption
Constant * Partition Factors®
: (unitless) Coefficient” (unitless)
L "1 (unitless) ‘
1 ) Inorganics NA NA 0.01
Bis(2-ethylhexyl)phthalate 4.2E-06 2E+08 04
~. Tetrachloroethene 7.5E-01 4.TE+02 0.03
Trichloroethene 4.2E01 5.1E+02 0.03
L Vinyl chloride " LIEY0 "~ 3E+01 | 0.03
3 Notes:
a EPA (1996b)
b IEPA (1994)

Permeability constant were developed in an EPA document (1992c). Permeability constant of
0.001 was selected for all inorganic constituents and the value for organic constituents are listed

m in Table 4-5.

‘ Table 4-5. Permeability Constants

- COPC ' ' Permeability Constants® (cm/hr)
o Inorganics 1.0E-03
- Bis(2-ethylhexyl)phthalate . 3.3E02
H Benzene ' 2.1E-02

U Benzo(a)pyrene 1.2E+00
o Benzo(a)anthracene 8.0E-01
P Benzo(b)fluoranthene 1.2E+00

Chrysene 8.1E-01
%% : Dibenzo(a,h)anthracene 2.7E+00
4 [1,1-Dichloroethene 1.6E-02

" trans-1,2-dichloroethene 1.0E-02
a Indeno(1,2,3-cd)pyrene 1.9E+00
- Tetrachloroethene 4.8E-02
- ‘} Trichloroethene 1.6E-02
ﬁ: Vinyl chloride 7.3E-03

Note:
‘ ¢ EPA (1992c)
j

1
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For VOC contaminants in groundwater, the values of their diffusion coefficients in water are k
needed in the model for calculating the concentration of groundwater contaminants in air. The -
diffusion cocfficients of these VOCs are available in (EPA 1996b) and listed in Table 4-6. ﬁ
Table 4-6. Diffusien Coefficients in Water (cm’/sec)
COoPrC Diffusion Coefficients " (unitless) _ [t
Benzene 9.80E-06
Methylene Chlaride 1.17E-05
Chlorobenzene 8.70E-06 ﬂr
Ethylbenzene 7.80E-06 CoM
Toluene 8.60E-06 4 B
Xylenes 2.20E-05 ¥ &
Notes: '
a EPA (1996b) }
.fql:
&
Q@uwn [1

!

——



5 i,
[ [

———

UEdl e
' i |

_..,!

Iz
13

Human Health Risk Assessment

Lake Calumet Cluster Site

TOXICITY ASSESSMENT

5.0 TOXICITY ASSESSMENT

5.1  Carcinogenic Health Effects Criteria And Assessment

USEPA’s Carcinogenic Assessment Group has estimated the excess lifetime cancer risks
associated with various levels of exposure to potential human carcinogens by developing cancer

slope factors (SFs).

The SFs are generally derived using conservative (health protective)

assumptions. Cancer SFs developed by USEPA were used in this risk assessment. The toxicity
values for potentlal carcmogemc effects of the COPC:s are listed in Table 5-1.

Table 5-1 Toxlcity Factors for COPCs*

O:\ProjectNumber\1 7600-17699\1 763 NHHRAHHRA cabemet doc 5-1

Chemical Slope Factor (mg/kg-day) | Reference Dose (mg/kg-da
Oral Inhalation Oral Inhalation
Antimony NA NA 4.00E-04 NA
Arsenic 1.50E+00 NA 3.00 E-04 NA
| Barium NA NA 7.00E-02 1,43E-04°
Bervllium NA NA 2.00E-03 5.71E-06
| Cadmium’® NA NA 5.00E-04 NA
Chromium NA NA 1.50E+00 NA
Manganese NA NA 4.60E-02 ~ 1.43E-05
Mercury NA NA NA 8.6E-05
Nickel NA NA 2.00E-02 NA
Thallium NA NA 8.00E-05 NA
Vanadium NA NA 7.00E-03° NA
Zinc _ NA NA 3.00E-01 NA
alpha-BHC 6.30E+00 6.30E+00 NA NA
Benzene 5.50E-02 2.90E-02 NA NA
Benzo(a)anthracene 7.30E-01° 3.10E-01° NA NA
Benzo(b)fluoranthene 7.30E-01°¢ 3.10E-01° NA NA
Benzo(k)fluoranthene 7.30E-02° 3.10E-02° NA NA
Benzo(a)pyrene 7.30E+00° |  3.10E+00° NA NA
Bis(2-Chloroethyl) Ether 1.10E+00 1.16E+00° . NA NA
Bis(2-ethylhexyl)phthalate 1.40E-02 NA 2.00E-02 NA
Chrysene 7.30E-03° 3.10E-03° NA NA
Carbon Disulfate NA NA 1.00E-01 2.00E-01
Chlorobenzene - NA NA 2.00E-02 5.71E-03
Chloroform 6.10E-03 8.05E-02° 1.00E-02 NA
Dibenz(a,h)anthracene 7.30E+00° {  3.10E+00° NA NA
1 2-D1bromo—3-Chrolg>ropane 1.4E+00° 2.40E-3° NA NA
1,1-Dichloroethane NA NA 1.00E-01° 1.43E-01
2.4 -Dimethylphenol NA NA 2.00E-02 NA
4.4’-DDD 2.40E-01 NA . NA_ NA
4.4’-DDE 3.40E-01 NA NA NA
Ethylbenzene NA NA 1.00E-01 2.86E-01
@ mwH
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Table 5-1. Toxicity Factors for COPCs*

Factor (mg/kg-day) | Reference Dose
Chemical Oral Inhalation | Oral Inhalation
Heptachlor 4.50E+00 | 4.5SE+00"7 | S.00E-04 4.50E+00
Indeno(1,2.3-cd)pyrene 730E01° | 3.10E0I° NA NA
Methylene Chloride 7.50E03 | 1.65E-03° 6.00E-02 8 STE-01°
Naphthalene NA NA 2.00E-02 8.57E-04
N-Nitrosodiphenylamine 4.90E.03 NA NA NA
Tetrachloroethene® 52E-02 2.0E-03 1.00E-02% NA
Toluene NA NA 2.00E-01 1.14E-01
1.1.1-Trichlorocthane® NA NA 2.00E-02 6.29E-01
Trichloroethene® 1.1E-02 6.0E-03 NA NA
Total PCBs 200E+00 | 2.00E+00 NA NA
Vinyl chloride 7.2E-01 1.6E-02 3.0E-03 2 9E-02
Xylenes 2.00E+00 NA NA NA
Noees:

* Source: Integrased Risk Information System (IRIS)

* Sousce: Health Effects and Eavirommental Affects Summary Table (HEAST) as referenced in the Risk Assessment

Information system (RAIS), Oak Ridge Nationsl Laboratory, 2001.

€ USEPA Region 9 Preliminery Remediation Goals, 2001

‘RAIS, Osk Ridge National Laboratory, 2001.
* Mark Jobnson, USEPA, Region 5, Personal Communication with Pinaki Banesjee, MWH, 2000.
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The critical effects of each carcinogenic COPC are listed in Table 5-2.

Table 5-2. Critical Effects of Carcinogenic COPCs*

COPCs Effects/Target Organs

Benzo(a)anthracene, Benzo(b)fluoranthene, Gastrointestinal System
Benzo(k)fluoranthene, Benzo(a)pyrene, Chrysene,
Dibenzo(a,h)anthracene, Indeno(1,2,3-cd)pyrene, 1,2-
Dibromo-3-Chrolopropane (ingestion only)

1,2-Dibromo-3-Chrolopropane (ingestion only), Bis(2- Liver
Chloroethyl) Ether, Bis(2-ethylhexyl)phthalate,
chloroform (ingestion only), DDD, DDE, Heptachlor,
alpha-BHC, Methylene chloride, Tetrachloroethene,
Trichloroethene, Vinyl chloride )

Benzene : . Circulatory System

Arsenic, Beryllium (inhalation only), Cadmium Respiratory System (Lungs)
(Inhalation only), Chromium (Inhalation only),
Methylene chloride, Nickel, Vinyl chloride

Note:
* Tiered Approach to Corrective Action Objectives (IEPA, 1997).

5.2  Noncarcinogenic Health Effects Criteria And Assessment

Health effects for chemicals exhibiting noncarcinogenic effects are generally developed using
reference doses (RfDs). The RfD is an estimate of the daily exposure to the human population
that is likely to be without an appreciable risk during a lifetime. The uncertainty associated with
the RfD is at least one order of magnitude and may be as high as several orders of magnitude.
RfDs are expressed in units of dose (mg/kg-day) and are developed by USEPA. Table 5-1 lists
the RfDs for potential noncarcinogenic effects for the COPCs.

The RfDs are selected by identifying the lowest reliable no observed effect level (NOAEL) or
lowest observed adverse effect level (LOAEL) in the scientific literature, then applying a suitable
uncertainty factor (UF) and a modifying factor (MF), to allow differences between the study

~ conditions and the human exposure situation to which the RfDs are to be applied.

Each COPC exerts noncarcinogenic effect on specific target organs or mode of action. For
example, mercury is known to affect central nervous systems while barium affects the circulatory
or reproductive systems. In evaluating health effects due to exposure to multiple COPCs,
consideration is given to the COPCs with similar target organ effect.  The critical effects of
each non-carcinogenic COPC are listed in Table 5-3.
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Table 5-3. Critical Effects of Non-Carcinogenic COPCs

oorc Effects/Target Organs
Cadmium (ingestion only)”, Chlorobenzene®, | Kidney
1,1-Dichloroethane”, Ethylbenzene®, Toluene
(ingestion only)”, Vanadium®
2,4-Dimethylphenol”, Toluene®, Xylenes®, Central Nervous System
Manganese®, Mercury”
Carbon disulfide’, Ethylbenzene(inhalation Circulatory System, Reproductive System
only)’, Antimony, Barium®, 2.4-
Dimethylphenol®, Zinc"
Naphthalene®, Toluene®, Vanadium®, Nickel® | Respiratory System
Chilorobenzene(ingestion only), Liver
Ethylbenzene, Toluene

Notes:

* Tiered Approach 1 Corrective Action Objectives (IEPA, 1997).
* Ageacy for Toxic Substance and Disease Registry (www.ATSDR gov , 2001).

Toxicity factors are not currently available for lead; therefore, exposure to lead was not
evaluated in this HHRA. Health effects from exposure to lead are estimated based on blood-lead
levels. Blood-lead levels are estimated based on lead uptake through diet and exposure to water,

soil, and air. TEPA has set a remediation objective of 400 mg/kg for lead in soil for residents and
workers (IEPA, 2001). Soil locations where lead concentrations exceed 400 mg/kg were

identified in Harza (2001).
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6.0 RISK CHARACTERIZATION

Carcinogenic risks and noncarcinogenic hazards were characterized for each chemical, multiple
chemicals within each exposure pathway, and for exposures attributable to multiple pathways, as

appropriate.

6.1 Carcinogenic Risks

Quantitative human risk estimates were derived by combining the estimates of chemical intake
derived in Section 4.0 (Exposure Assessment) with the health effects criteria presented in Section
5.0 (Toxicity Assessment). For potential carcinogenic chemicals, excess lifetime cancer risks
(ELCR) are estimated by multiplying the cancer slope factor by the estimated daily chemical
intake, The estimated ELCR represents a high-end probability that an individual could contract
cancer due to exposure to the potential carcinogen under the specified exposure conditions.

ELCRs are calculated using equation (13):
ELCR = LADDXxSF (13)

The intake is assumed to occur by inhalation, ingestion, and dermal contact. Therefore,
additivity of effects is assumed such that the total ELCR for each chemical is obtained by
summing the chemical specific risk estimated for both pathways as it relates to a specific
medium. The total ELCR for exposure to multiple chemicals is expressed as:

ELCR. = ELCR1 + ELCR 2 + ELCR 3 +...+ ELCRi (14)

where;

ELCRe = Total exposure via a specific pathway
ELCRi = ELCR estimate for the ith chemical

The total ELCR equals risks via all appropriate pathways, and is expressed as:
Total ELCR = ELCRel + ELCRe2 +...+ ELCRei (15)

where:
ELCRei = ELCR resulting from the ith pathway.

Carcinogenic risks are expressed as a probability for a receptor to develop cancer. A risk level of
1 x 10® (1E-06) represents a high-end probability of 1 in 1,000,000. USEPA generally uses a
potential upper-bound risk estimate of 1E-06 as a point of departure, while a risk range of 1E-04
to 1E-06 is used as a target range for making risk management decisions. USEPA (1991) states
that the upper boundary of the risk range is not a discrete line at 1E-04. A specific risk estimate

around 1E-04 may be acceptable at some sites.
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62 Nomcarcinogenic Hazards

Noncarcinogenic hazards are presented as the ratio of the daily intake to the RfD or Hazard
Quotient (HQ). The HQ for a specific chemical is calculated using Equation (16):

HQ = ADD/RfD (16)

Noncarcinogenic hazard attributable to exposure to all chemicals that affect the same organ via a
specific exposure pathway is expressed as hazard index (HI) as follows:

Hie = HQ1 + HQ2 +...+ Hqi ) an
where:

Hie = hazard index via a specific pathway
HQi = hazard quotient for the ith chemical

The total noncarcinogenic hazard is calculated by:
Total HI = Hlel + Hle2 +...+ Hiei (18)
where:
Hiei = hazard index via the ith pathway

The HI is useful as a reference point for gauging the potential effects of the environmental
cxposures to complex mixtures. HI greater than one suggests that human health effects would be
possible if exposure occurred under the conditions evaluated in the assessment. In general, HI
less than one is unlikely to be associated with any health risks. In this HHRA, His for all
pathways and COPCs were summed to generate cumulative HI values.

63 Risk Characterization

exposure scenarios characterized in the CSM and under the assumptions used in calculating the
daily doses. Carcinogenic and noncarcinogenic risks were calculated via ingestion, inhalation,
and dermal contact pathways. Calculations of ADD, LADD, HI, and ELCR for Album, U.S.
Drum and Unnamed Parcel are presented in Appendix C.

below.
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6.3.1 Alburn

The carcinogenic risks and noncarcarcinogenic hazards for exposure to each of the media at
Alburn area are presented in Table 6-1.

Table ¢-1. Carcinegenic Risk and Noncarcinogenic Hazards for Each Media at Alburn

Omn-site Construction | Industrial/Commercial | Mower Landscape
worlker Worlker Worlser Worker
Totsl ELCR |5 SEb6A8 A n:
Total HI
Groundwater
Total ELCR 8E-07 3E-08 8E-07 NA NA
Totzl HI 1E-02 1E-01 1E-02 NA NA
Surface Water '
Total ELCR 3E09 1E-10 3E-09 NA NA
Total HI 4E-05 4E-04 4E-05 NA NA
- Sedimemnt
Total ELCR 2E-07 9E-09 2E-07 NA NA
Total HI 1E-03 1E02 1E-03 NA NA

In Table 6-1, the shaded cells indicate that the total ELCR exceeds 1.0E-06 or total HI exceeds
1.0. Risks are primarily due to exposure to soil. Risk due to exposure to sediment, surface water
and groundwater are insignificant. The carcinogenic risks represented by ELCR exceed 1E-06
for all receptors. The noncarcinogenic risks represented by HI are equal to or exceed 1E+00 for
construction workers. COPC that contributed significantly to carcinogenic risks (risks exceeding
1E-06) and the corresponding receptors are listed in Table 6-2. For noncarcinogenic hazards
exceeding 1, the primary COPC is toluene and the corresponding receptor is construction
worker.

Table 6-2. Summary of Carcinogenic COPCs at Alburm

Carcinogenic COPCs Receptors

Arsenic Industrial/Commercial Worker, Mower
Benzene Industrial/Commercial Worker
Benzo(a)pyrene Industrial/Commercial Worker, Mower
Total PCBs Industrial/Commercial Worker

Vinyl Chloride Industrial/Commercial Worker, Mower

6.3.2 U.S. Drwm

At the U.S. Drum area, no COPCs were selected in sediment samples. Therefore, only soil,
surface water and groundwater are considered as the exposure media in the U.S. Drum. The
carcinogenic risks and noncarcarcinogenic hazards for exposure to each media are presented in
Table 6-3.

G rawes

O:\ProjectNumbzn\1 7600- 176617631 \HHRA\HHRA calumet doc 6-3




-1

-

H

Ty

Human Health Risk Assessment

Lake Calumet Cluster Site UNCERTAINTIES

7.0 UNCERTAINTIES

Uncertainties are introduced at various points throughout the HHRA process, a product of the
uncertainties associated with all data and the assumptions used. Specific areas of uncertainty are
related to data evaluation; exposure assessment; toxicity assessment; and risk characterization

are discussed in this section.

7.1  Exposure Assessment

The exposure estimates used in this HHRA are conservative and, to be health protective, are
designed to overestimate actual risks when there is an uncertainty. Several of the factors
contributing to uncertainty result in probable overestimation of exposure:

e The directed (biased) nature of the sampling plan, which focuses on the most contaminated
parts of the site;

¢ The use of maximum concentrations as EPCs for groundwater, sediment and surface water
data available from multiple sampling rounds;

e The use of steady state assumptions for the source concentration estimates (i.e. the COPC
concentrations are not subject to decrease due to attenuation and/or degradation for the duration

of the exposure period),
e The exposure paraméter values for receptors.

Another factor which could lead to over or underestimation of exposures is the use of one-half
MDL to estimate the nondetects.

7.2  Toxicity Assessment

Basic uncertainties underlying the assessment of the toxicity of a chemic.al include:

¢ Uncertainties involved in extrapolating from underlying scientific studies to the exposure
scenarios being evaluated, including variable responses to chemical exposures in human and

species and between species.

These uncertainties could either under- or overestimate the true toxicity of chemicals present.
The toxicity assessment process compensates for these uncertainties through the use of
uncertainty factors and modifying factors when deriving RfDs for noncarcinogens, and the use of
95% confidence limit when deriving the SFs for carcinogens.

73 Risk Characterization

When discussing uncertainties associated with the overall risk assessment, the cumulative effect
of conservative assumptions throughout the process and the likelihood of the exposures

O:\ProjectNumber\1 7600-1 7691763 NHHRAHHRA calumet.doc 7-1
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postulated and estimated in the exposure assessment actually occurring should be considered.
The cumulative cffect of conservative assumptions may substantially overestimate true risks.
The nature of risk estimation process ensures that the true risks are more likely to be
overestimated than underestimated.
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8.0 CONCLUSIONS

The HHRA was conducted to assess the potential adverse human health effects that could occur
due to exposure to contaminants in each media (soil, sediment, surface water and groundwater)
at the Cluster Site. The exposure and risk assessment of carcinogenic risk and noncarcinogenic
hazard are performed separately at three areas in the Cluster site, which are Alburn, U.S. Drum
and Unnamed Parcel. Carcinogenic risks and noncarcinogenic hazard due to exposure to
contaminants in each media at the three areas are summarized below:

In Album area, exposures to soil, sediment, surface water and groundwater are discussed. Risk
due to exposure to contaminants in soil exceeds carcinogenic risk of 1E-06 for all receptors.
COPCs that contributed significantly to carcinogenic risks (exceeding 1E-06) are arsenic,
benzene, benzo(a)pyrene, total PCBs and viny] chloride. For noncarcinogenic hazard, among all
receptors, the exposure to contaminants in soil for construction worker exceeds HI of 1E+00 and
the primary contributed COPC is toluene. The exposure to contaminants in other media
(including sediment, surface water and groundwater) do not exceed carcinogenic risk of 1E-06 or

noncarcinogenic hazard of 1 for all receptors.

In U. S. Drum area, no COPCs were selected in sediment samples. Therefore, only exposure to
contaminants in soil, surface water and groundwater are discussed. The carcinogenic risk
exceeds 1E-06 in soil for all receptors and the primary COPCs are arsenic, benzo(a)pyrene,
dibenz(a,h)anthracene and total PCBs. No noncarcinogenic hazard exceeds 1 for all receptors
due to exposure to contaminants in soil. The exposures to contaminants in surface water and
groundwater do not exceed carcinogenic risk of 1E-06 or noncarcinogenic hazard of 1 for all

receptors.

In Unnamed Parcel area, no COPCs were selected in sediment and surface water. The
carcinogenic risk due to exposure to contaminants in soil exceeds 1E-06 for on-site worker,
industrial/commercial worker and mower. The primary COPCs in soil for carcinogenic risk are
arsenic and benzo(a)pyrene. No noncarcinogenic hazard exceeds 1 for all receptors due to
exposure to contaminants in soil. The exposures to contaminants in groundwater do not exceed
carcinogenic risk of 1E-06 or noncarcinogenic hazard of 1 for all receptors.
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Table 1. UCL 95 and EPCs For Soil COPCs in Alburn (unit: ug/kg)

fin

Standard Standard

Anadlyte Name Deviation . |Deviation NonDet|Detfreq InUCL [EPC

1,2.4-Trichlorobenzene 8651.99] 44187.423] 5.59913] 2.8781027 0! 73 19]2. 73586.4] 73586
1,2-Dibromo-3-Chloropropane 8581.22| 44194.76] 5.75717| 2.634513 0 60 33[2. 35187.2] 35187
1,2-Dichiorobenzene 44214.881] 5. 2.8241714 90 80 11 50586.1] 50586
1.2-Dichioroethane 8481.46( 44211.241] 5.50256] 2.7939762] . 90 89 1]2. 4832).8] 48322
1.4-Dichlorobenzene - 8401.54] 44222.645| 5.36224] 2.7989062 %0 64 29[2. 42682.5| 42683
2,2"-Oxybis(1-Chioro)Propane 841.167] 1397.7496] 6.05268] 1.0160839 % 77 14[1. 913.483] 913.48
2.4,5-Trichlorophenol 2070.06] 3494.8716 1.0514441 o0 80 1[0, 2279.52] 2279.5
2.4,6-Trichiorophenol 834.833] 1401.6117] 6. 1.0330619 %0 8 10[1. 910.509] 910.51
2.4-Dichlorophenol 1395.9903] 5.9825] 1.0193097 %0 82 o, 855.04] 855.04
2.4-Dimethyiphenot 1370.16] 5469.9041 1.2404864 90 61 32[1. 1209.83] 1209.8
2,4-Dinirophencl 4182.8211 1.0875845 N 49 46[1, 3216.68] 32167
2.4-Dinitrofoluene 9781 1429.4892] 6. 1.0488653 9 78 141, 920.221] 920.22
4-Methyiphenol 1400.39| 3486.7151{ 6.11746] 1.3784106 90 38 58]1. 1756.04] 1756
4-Nirooniine 2178.42] 3620.2585 1.0461832 92 78 15]1. 2367.36] 2367.4
4-Nifrophenol 2192.72] 3557.896 1.0295713 90 72 20]1. 2431.74] 2431.7
Acenaphthene 15719.637 1.5818084| 91 10 89[1. 3632.03] 3632
Acenaphthylene 3537.4719 1.3857354 90 17 s8I, 1554.62| 1554.6
Acefone 44343.553 2.3506628 90 50| 4412, 21354.1] 21354
Acetophenone 1416.8243 1.22196 90 il 211, 961.652] 961.65
Aldrin 17.057114 1.16978 - 59 3201, 6.20528] 6.2053
alpha-BHC 21.319347 1.4246565 36 58(1. 11.5949] 11.595
alpha-Chiordane 225.23413 1.5449323 33 62, 18.0544] 18.054
aipha-Endosulfan 6.6374882 1.0545876 62 2911. 4.97673] 4.9767
Aluminum 5631594.4 0.4616525 0 100}0. 1.2E+07] 1E+07
Antimony 26579.8] 130973.14 1.4211826 5 o8]1. . 15845.5] 15846
Arochior 1016 63.75291 95.420829' 0.9285622 85 76 11 666 67.5047| 67.505
Arochior 1221 128.876] 192.45476 0.9261603 85 76 1 1.666 136.567| 136.57
Arochlor 1232 63.7529] 95.420829) 0.9285622 85 76 11]o. 1.666 67.5047] 67.505
Arochlor 1242 182.0904] 679.2844 1,278648 85 &9 19]1. 1.666 149.588] 149.59
Arochlor 1248 504.050] 1293.8224 1.7352889 85 44 481, 1.666 802.498] 802.5
Arochlor 1254 498.142[ 1265.0058 4530012#.7123324 88 47 4701, 1.665 714.659] 714.66
1.1.)-Trichloroethane , . 1] 66002.384] 5.50815] 2.9414263 ) 81 10[2. 1.665 85310.5] 85320
1,1.2.2-Teirachioroethane 5] 8485.34] 44210.505] 5.58713]_2.7056453 9% 81 10/2, 1.665 37890.5| 37801
[1,1,2-Tichioro-1,2.2-Tfuoroethane 8503.68] 44207.494 2.791776 ool 87 32. 1.665 49850.1] 49850
1.1.2-Trichioroethane 8483.96| 44210.765] 5. 2.7923738 90 89 1]2. 1.665 48733.5] 48734
1,1-Dichloroethane 11] 44203.45} 5.48578| 2.8038879 % 78 1312.80 | 1.665 49094.2] 49094
1,1-Dichlorosthene 8485.04] 44210.564| 5.55633| 2.7436898 9% 85 6[2. 1.665 42379.9] 42380
2.6-Diniirotoluene 825.165] 1396.200( 6.00603| 1.0317148 91 83 o[l. 1.665 ggg.:;gg 893.36
2-Chioronaphthalene 1401.6265] 6.02188]  1.032457 90 81 10]1, 1.665 ! 009.8
2-Chiorophendl 821.556] 1404.6725] 5.99107] 1.0340265 90 85 61. 1.665 883.981] 883.98
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Tabie 1, UCL 98 and EPCs For Sell COPCs in Alburn (unit: ug/kg)

T 1T 7T
NonDet|Detfreq {1S1dDev!$ namdmj._m
8 a7 48278 | 1.664] 460 18042] 67314] 67314
_% 2 981,88 |1.668] 33| 7088[8564.66] 8564.6
% 621 3128 11,6081 2.88] 1093} 993.008] 993.04
9% 84 hos |1 20812242, 42.8
90| 8 108 |1.668] 2.36] 1074] 698.299 ﬂm.a
8 4 100 |)1.608] 2311 1366]1221.82] 1221.8
o M 106 | 1.008] 2.36] 2729|2273.72] 2273.7)
N 7|| 106 | 1.608] 2.36] 2918]25850.59] 25
! 9 7 a1.08 |).608) ) 1] 966.6
. 0N 83 9]1.08 | 1.608] 2.36] 1064 884.607] 884.6
. . % 77 14108 |1 i1 7.14] 967.14
J . %0 82 9|1.08 iﬁﬂﬁ ) gi.
182,184 137} 3.4 . 86 o 26(1.30 | 1.664) 6] 174.988] 174.99
18166 20218.46| 9.32004| 0. ] of 100/0.70 |).664 ] 161 16187
)| 871.111] 1431, . . %0 78 171.08 | 1.608] 2.36] 11 962.29
. o4 o] 100{1.00 _|1.664] 2.3
. % 78 1311.08 | 1.608] 2.38] 914.4[772.304] 772.3
8902304 kY] 62]290 ]1.008] 4.8] 1691 3
. % 6 04|1.45 | 1.666] 2.82] 4844]5092.73] 5§092.7
. % 4 %6[1.45 [ 1,008 799] 4429.79] 4429,
. . Y T Mggﬁ 766] 5841 66| 68417
. % 8| 94138 |18 27 2762.2{ 27622
. N 13 86[1.36 | 1.008] 27| 3370[2977.89| 2977.9]
7 . N 7{ 871165 | 1.608] 2.94] 3578] 3016.64] 3016.6
380 . ] 0 Joolo.oo 1,664] 1.99] 1664.0
0,074 . 8ol 87| 34125 [1,608] 2.88] 11.21]7.06928] 7.0603
0.21] 6. 8, 039074 86| 48] 44108 |14 6. .
21| Neéo 14532498 %0 wl 83[1.45 |1, 1213]1840.44] 1540.5
180] 821.086 104078828 90) 86 4108 {1608 ] $32] 884,68
180] 819.833 1.0384316 % 87 aros |1 1
84] 7989.20] 15478,683] 7.88442] 1.8194062 %0 42 83{1.80 |1.608] 3.27] 107 | 18764
4] 8484.72]44210.627| 881428 27978832] 90| &  1]280 | 44 49819.3] 49819
45| 8417.4] 43968,737| 8.68396] 2.7609219 o 88| 712,76 { 442671 44287
3] 8488.62] 44210481 8,88236] 2.7210188] 90 szil@ 1,068 4.82] 1
110] 6484.73] 16800.504] 7.1918] 1.8638184] 92 13 86186 |1 , 7310.)
0| _4870000] 0.7€+07| 71018062| 18.1489| 0.7394294] 92| O  100/0.78 |1 o7 1, |_1E+08
38| 048.244] 1867.2684] 6.12788] 1.1081479 oo &9 34100 |v.068] 2.42] 1239 11206] 1120.8
20] 1444.92] 40760828 6.11825] 1.3862081) 0] 7] @140 |1.668] 2.76] 2160]1780.63] 1780.6
1| 8383.14[ 44183.132] 6.37697| 2.9707524 o & 32|2.06 | 1.645] 4.88] 16136 8] 82853
3| 6897.43| 40880.408| 5.46848] 2.7643624] %0 72 20[2.78 | 1.668] 4.89] 13766} 41504.7] 41805
[Chioroethane 385000] 4.5] 8830.02] 44164.384] 5.74887] 2.8979763] 90 60 331290 | 1.605] 48] 165801 91443] 91443
( Poge 2 (
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Table 1. UCL 95 and EPCs For Soil COPCs in Alburn (unit: ug/kg)

In
Stondard Standard

Analyte Name Max Value |Min Vdlue |AverageiDeviation |in Ave. |Deviation |Number|NonDet|Detfreq jistdDewistat |hstofjuCcL linucL |epc
Chioromethane : 385000 4.5| 8484.81)44210.609] 5.52755| 2.7802586 90 88 2|2.80 1.665] 4.66] 16243] 47364.2] 47364
Chromium 1730000 13200] 198441)317243.17] 11.3685] 1.2441442 94 0 100]1.25 1.664| 2.58] 3E+05| 261271} 261271
Chrysene 74000 31] 3620.01]| 8893.4731 7.14024] 1.4450911 90 4 96]1.45 1.665) 2.82] 5181] 5521.9| 5521.9
cis-1.2-Dichloroethene 385000 1] 7456.41) 41808.029] 5.51848] 2.8236627 90 63 30|2.80 1.665] 4.66] 14793] 54155.11 54155
Cobatt 84200/ 235| 9814.35] 11612.76| 8.77534] 1.0445352 93 3 97]1.05 1.664] 2.36} 11818] 144429 14443
Copper 5010000 14000] 251135| 596920.56] 11.5145| 1.2135896 94 0 100]1.20 1.664| 2.53] 4E+05] 287401 287401
Cyonide 218000 90| 6457.61]30331.153] 7.13503] 1.302213 90 3 97]1.30 1.665] 2.64] 11780} 4218.96] 4219
Cyclohexane 385000 1] 8504.43| 44207.213} 5.60298| 2.7625858 90 78 13]2:75 1.665] 4.59]1 16262] 47206.8] 47207
detta-BHC 36 0.16] 3.80581] 5.960652| 0.65554| 1.0604652 86 50 42]1.05 1.666] 2.36] 4.876]4.43434| 4.4343
Di-N-Butyl Phthalate : 34000 16| 1090.37) 3732.502] 5.53708] 1.5743346 89 19 79]1.55 1.6651 2.94] 1749| 1437.35] 1437.4
Di-N-Octyiphthalate 8800 21| 1103.63]1760.1662] 6.21719]  1.195133 87 36 §9(1.20 1.665] 2.53] 1418] 1417.7| 1417.7
Dibenz(a,h)Anthracene 11000 22| 1049.7911859.4188| 5.995691 1.3667014 90 18 80[1.35 1.665] 2,71 1376{1511.46| 16116
Dibenzofuran 77000 23| 2315.12| 8622.7179] 6.31194] 1.4950343 N 16 8211.50 1.665] 2.88] 3820| 2653.2] 2653.2
Dichiorodifiuoromethane 385000 4.5] 9199.85] 44561.866] 5.58713| 2.8377398 9 81 10]2.85 1.665) 4.73} 17019 62111.8] 62112
Dieidrin_ 290 0.45] 22.3455] 39.249834] 2.0194| 1.5158534 89] 16 82]1.50 1.665) 2.881 29.27] 37.8581] 37.858
Diethyl Phthalate 8800 30] 813.1] 1427.326{ 5.91405] 1.1256529 90 70 22]1.15 1.665] 2.47] 1064] 936.957| 936.96
Dimethyl Phthalate 8800 150] _ 817.5] 1395.4622] 6.00567] 1.019485 90 81 10]1.00 1.665| 231} 1062] 875.28| 875.28
Endosulfan sulfate 190 0.26] 9.87663] 22.463489] 1.41515] 1.1811628 89 Al 54]1.20 1.665] 2.53] 13.84] 11.3666] 11.367
Endrin 280 0.18] 13.7189] 34.779132} 1.63757| 1.3364549 89 39 56/1.35 1.665] 2.7 19.86] 16.699| 16.699
|Endrin aldehyde 350 0.5] 14.0882] 38.832268| 1.68537| 1.2121617 89 27 70{1.20 1.665] 2.53] 20.94) 15.5854] 15.585
[Endrin ketone _ 78 0.37] 7.30784| 11.894515{ 1.34374] 1.001623 88 54 39[1.00 1.665] 2.31] 9.419|8.10917] 8.1092
[Ethyibenzeno 5000000 1] 97775.2] 558622.88| 6.59097| 3.6171507 90 17 81]3.60 1.665] 5.83] 2€+05[4723348] SE+06
Fluoranthene 230000 22| 8491.31] 26801.327| 7.62817] 1.6879303 9N 3 9711.70 1.665] 3.14] 13168] 14924] 14924
Fluorene 96000 28| 3036.19] 10882.73| 6.64781} 1.4792364 90 9 90{1.50 1.665| 2.88] 4946| 3617.78] 3617.8
lgomma-BHC 220 0.12] 6.12736| 23.740534] 0.7709] 1.0957285 87 47 461.10 1.665] 2.42] 10.37| 5.24161) 5.2416,
gomma-Chiordane 520 0.57| 21.4013] 64.469069] 1.66832| 1.4880237f 90 39 67]1.50 1.665} 2.88] 32.71] 25.2757]-26.276
Heptachior o4 0.9] 3.91701] 7.8097555] 0.71512] 0.9342149 87 70 20/0.95 1.665] 2.26] 5.311}3.97001} 3.97
Heptachlor epoxide 110 . 0.17] 10.5927|18.6365213{ 1.31749] 1.4714803 88 28 6811.45 1.665] 2.82] 13.9}17.2037| 17.204
Hexachlorobenzene 8800 150] 841.222] 1399.8861] 6.03728] 1.0321687 90 79 12]1.05 1.665] 2.36] 1087] 923.584| 923.58
Hexachlorobutadiene 8800 150} 821.056] 1405.5627| 65.98337] 1.0407552 0 86 4]1.05 1.665] 2.36] 1068] 884.832| 884.83
Hexachior ) 8800] 150] 921.778]1445.3934] 6.1374] 1.0458963 9 66 2711.05 1.665| 2.36{ 1175] 1039.07| 1039.1
Hexachloroethane 8800| 150] 814.333] 1407.2126} 5.96797] 1.039895 90 88 2]1.05 1.665] 2.36] 1061} 870.341| 870.34
|ndeno(l,2,3-055yrene 24000/ 20| 1874.54] 3382.9666] 6.61401] 1.3878428 90 6 9311.40 1.6651 2.76] 2468] 2931.22] 2931.2
liron ~ 405000000 7970000} 5.2€+07] 55034274 17.4575] 0.738418 92 0 100}0.75 1.664] 2.07] 6E+07] 5.9E+07| 6E+07
aaml 33| 801.7]1439.1721] 5.90753] 1.0846488 90 73 1911.10 1.665] 2.42) 1054] 874.358] 874.36
170000] 1] 5898.31] 20907.349} 5.64583 2.9465667 90 37 59]2.95 1.665| 4.88] 9567| 99670:7] 99671
6730000 15300] 549498] 956779.1] 12.4175] 1.2874305 94 0 100{1.30 1.664] 2.64] 7€+05| 805069| 805069
52300000 Mﬂ 1.9E+07] 10896983] 16.5443] 0.7545205 94 0 100]0.75 1.664| 2.07]| 2E+07} 2.4E4+07] 2E+07
A0500000]  156000) 3173261] 5858092.5] 14.1261] 1.2088966] 92| 0O 100j1.20 1.664] 2.53| 4E+06]|3901427] 4E+06
3800] 15| 411.33]| 586.57617] 5.44968] 1.0294423 941 2 98]1.05 1.664| 2.36] 512| 508.554| 508.55
300| 1.8] 42.8078] 65.424071] 2.99067| 1.120287 91 56 38]1.10 1.665] 2.42] 54.31]|49.5731] 49.573
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Table 1. UCL 95 and EPCs For Soil COPCs in Alburn (unit: ug/ke)

MR IR smEdE W e

in
Standard Standard :

Analyte Name Max Value {Min Volue |Aver eJDevloﬂon in Ave. [Deviation |NumberiNonDet|Deffreq |tStdDevtstat |hstafucL linuct [EpC

Methyl acetate 385000 5| 8497.97] 44208.657 5.55845] 2.748912 90, 84 712.75 1.665] 4.59| 16256] 43192.9] 43193
Methyl ethyl ketone 385000 4] 8579.39] 44205.664] 5.66349] 2.7017626, 90 76 16]2.70 1.665) 4.52] 16336| 40394.8] 40395
Methyl isobuivl ketone 385000 4] 8575.61] 44195.265| 5.66039]  2.783009 90 74 1812.80 1.665] 4.66] 16331]54583.1] 54583
Methylcyclohexone 385000 1] 12217.3] 56967.219] 5.63250) 29173374 0 42 §312.90 1.665| 4.8] 22214] 86972.6] 86973
Methylene chiordde 400000 2| 8884.02| 47037.78| 5.65414] 2.785822 90 35 6112.80 1.665] 4.66] 17138]54745.5] 54745
N-Nitrosodt-N-Propylomine 8800 150] 901.611] 1485.93] 6.07579] 1.0560201 90 74 18]1.05 1.665] 2.36] 1162]|989.937| 989.94
N-Nifrosodiphenylamine 8800, 150] 864.6631 1412.3376} 6.07867} 1.0276602 89 67 251105 11.665] 2.36] 1114] 958.47] 958.47
Naphtholene 670000} 24] 19992.91 85370.447| 7.51978{ 2.0881689 90 1 99]2.10 1.6651 3.67| 34973[36782.6] 36783
Nickel 568000| 10500} 56988.3] 88886.58| 10.5223| 0.7745366 94 0 1001{0.80 1.664] 2.11| 72242 59392] 59392
Nirobenzene 8800 150] 821.056] 1405.5627] 5.98337] 1.0407552 90 86 411,05 1.665] 2.36] 1068|884.832} 884.83
p.p’-DDD 1900 0.64] 62.1799] 211.14529] 2.53283] 1.7347316 90 16 82]1.75 1.665| 3.2 99.231102.095] 102.09
rrg.p'-DDE 460 0.62] 36.8025| 66.324216] 2.42728] 1.5936549 88 13 85/1.60 1.665{ 3.01{ 48.58)|67.4371} 67.437
p.p’-ODT 780 0.54] 56.929]111.82062] 2.70677{ 1.6909835 88 2 77{1.70 1.665) 3.141 76.781110.504] 110.5
Pentachlorophenol 22000 375] 2419.28] 3794.7343] 7.05492| 1.0920442 90 66 2711.10 1.665| 2.42] 3085 2781.7] 2781.7
Phenanttwene 360000 31] 11193.7]141267.153| 7.77697] 1.6724867 90 1 9911.65 1.665] 3.07] 18435] 16651.6] 16652
Phenol 17000 37| 1245.99| 2635.7526] 6.12047| 1.2493431 90 58 36]1.25 1.665] 2.58] 1709} 1397.68] 1397.7
Potassium 7980000 117000] 1747133} 1194743.8] 14.1686] 0.6719928, 94 1 9910.65 1.664] 1.99| 2E+06{2048851] 2E+06
Pyrene 170000 20} 8175.67]21517.183] 7.79102] 1.6225259 90 1 9911.60 1.6651 3.01] 11951} 15134.8] 15135
Selenium 9700 255] 2245.99] 1840.766] 7.36892] 0.8972666 91 1§ 8410.90 1.665] 2.21} 2567} 2922.23] 2922.2
Siver 37100 110| 1882.07] 4782.6861] 6.30796] 1.4460577 94 40 5711.45 1.664] 2.82] 2703} 2383.87] 2383.9
Sodium 11900000 57600] 1457464] 1423093.3] 13.9245] 0.7747516 94 0 100{0.80 1.664] 2.11) 2E+06]1783953] 2E+06
Shyrene 385000 ‘4.5] 8489.74] 44200.88| 5.54303] 2.7671367 90 86 412.75 1.665| 4.59] 16248 45122.4] 45122
Tetrachloroethene 360000 3| 7518.21] 39793.45] 5.52334] 2.8296609 90 63 30{2.85 1.665] 4.73] 14501} 56761.6) 56762
Thallum 13700 240 2587.37] 2882.7756] 7.38020| 0.9708415 93 14 85]0.95 1.664] 2.26] 3085] 3258.1] 3258.1
Toluene 3700000 2] 71264.6] 407745.43] 6.32246] 3.4480268 89 27 70§3.45 1.665] 5.61] 1E+05{1669512] 2E+06
Toxaphene 2300 80| 328.204] 491.34204] 5.19168] 0.9284949 85 76 1110.95 1.666] 2.26] 417.1] 347.68] 347.68
frans-1,2-Dichloroethene 385000 2| 8468.59(44213.631] 5.44979] 2.8085616) 90 85 612.80 1.665] 4.66] 16227 48095.1] 48095
frans-1,3-Dichloropropene 385000 4,5] 8484.791 44210.611} 5.52552] 2.7830762 90 89 1]2.80 1.665] 4.66] 16243| 47706.6] 47707
Trichloroethene 385000 1] 13660} 62290.349] 5.53945] 2.9260946 90 59 34]2.95 1.665| 4.88] 245901 83496.11 83496
Trichlorofluoromethane 385000 1| 8484.74) 44210.621| 5.50658] 2.8149909 90 88 2]2.60 1.665| 4.66] 16243] 51998.8{ 51999
Vanadium 343000 11800 52691.5)64423.317] 10.4905{ 0.7816688) 94 0 100§0.80 1.664) 2.11] 63747] 57942] 57942
Vinyl chioride 385000 2] 8477.01] 44212.015] 5.48747] 2.8137394 90 86 4{2.80 1.665] 4.66] 162351 50804] 50804
Xylenes 25000000 2| 419816] 2709426.6] 7.45369] 3.9429286 891 9 9013.95 1.665] 6.36] 9E+05] 5.96+07] 3JE+07
Znc 4350000} 54400] 681779] 829308.2] 12.888] 1.0460711 92 ol 100}{1.05 1.664] 2.361 BE+05{ 885607{ 885607
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Table 2. UCL 98 and EPCs For Soil COPCs in U.S. Drum (unit: ug/kg)
In
Mox Min Standard Standard .

Analyte Nome Value |Value |Averoge |Devigtion]in Ave. |Deviation|Number|NonDet |Detfreq|tStdDev|iStat  |hStat [UCL |InUCL |EPC

1,1,1-Trichloroethane 14500 6.5| 730.7248| 1798.004] 4.7252| 2.298826 109 97 11230 [1.6606]  3.95] 1016.7[3794.5] 3794
1,),2.2-Tetrachloroethone 15000 5.5 876.289] 2554.705] 4.7237] 2.287159) 109 104 5[2.30  |1.6606] 3.95[ 1282.6] 3672.1] 3672
1,1,2-Tichioro-1,2,2-Trifluoroethane 16000 5.5] 976.6422] 2866.942] 4.7364] 2.340501 109 102 612.35  [1.6606] 4.02] 1432.6} 4361.6] 4362
),1,2-Trichloroethane 15000 5.5 876.0459] 2554.788] 4.7046 2.306032 109 107 2]2.30_ [1.6606] 3.95] 1282.4] 3789.4] 3789
1,1-Dichioroethane 15000 1] 873.9266] 2558.3511 4.612| 2.443407 109! 92 16]2.45  11.6606] 4.159] 1280.8] 5296.6] 5297
1,1-Dichioroethene 15000 5.5| 887.0963] 2553.616] 4.7364] 2.305867 109 102 61230 [1.6606] 3.95| 1293.3]3910.1] 3910
1.2.3.4,6,7.8-Heptochiotodibenzo-P-Dio: 3.7567]  2.455] 3.36475] 0.615473] 1.199| 0.202615 4 0 100[0.20 2.353] 2.747| 4.0889{4.6682] 3.757
1,2.3,4,6,7.8-Heptachiorodibenzofuron 2171]  1.186]  1.6345| 0.489667] 0.457| 0.303352 4 0 100{0.30 2.353] 3.256] 2.2106| 2.9247] 2.171
1.2.3,4,7.8,9-Heptachlorodibenzofuran 3.003]  1.64] 2.2615] 0.677413] 0.7817] 0.303367 4 0 100(0.30 2.353] 3.256] 3.0585] 4.0468] 3.003
1.2.3.4.7.8-Hexachiorodibenzofuron 5.505] 1.545] 2.77525] 1.865439| 0.8772] 0.590029 4 0 100{0.60 2.353] 6.547] 4.9699| 18.932| 5.505
1,2.3,6,7.8-Hexachlorodibenzo-P-Dioxin_ | 2.095] 0.9685| 1.656375] 0.508276| 0.4624 0.351068 4 1 75/0.35 2.353] 3.506] 2.2544]  3.5| 2.095
1,2,3,6,7.8-Hexachlorodibenzofuron 5.531] 0.7765] 2.085625] 2.306108] 0.3621] 0.922404 4 3 25/0.90 2.353] 8.109] 4.7988] 165.01] 5.531
1,2,3,7,8.9-Hexachlorodibenzo-P-Dioxin 2.059] 0.9515] 1.627875] 0.409695] 0.445] 0.351245 4 ] 75|0.35 | 2.353] 3.506| 2.2158] 3.4411] 2.059
1,2.3,7.8-Pentachiorodibenzofuran 2.038] 1.1175] 1.380375] 0.441875] 0.2892] 0.285682 4 2 50[0.30 2.353] 3.256] 1.9002] 2.3798] 2.038
1,2.4-Trichiorobenzene 15000 2] 880.711] 2556.394] 4.668] 2.364313 109 95 131235 11.6606] 4.02] 1287.3]4347.8] 4348
l2-leromo-3-Chloromme 15000 2] 876.1514] 2554.752| 4.6964] 2.325605) 109! 103 6[2.35 11.6606] 4.02| 1282.5{ 4024.3] 4024
1.2-Ditxomoethane . 1500C 5.5] 876.289] 2554.705] 4.7237] 2.987159] 109 104 51230 [1.6606] 3.95| 1282.6| 3672.1] 3672
1,2-Dichiorobenzene 15000 1] 885.2752] 2564.522] 4.8089| 2.225292 109, 80 27]12.25  11.6606] 3.881] 1203.2{3347.1] 3347
1,2-Dichloroethane 14500 2] 974.7523] 2530.86] 4.7582] 2.393948 109 95 13]2.40  11.6606] 4.089] 1377.3] 5248.3] 5248
1,2-Dichloropropane 15000 5.5 _876.078] 2554.777] 4.7085] 2.301497 109 106 312.30 - 11.6606] 3.95] 1282.4| 3758.4] 3758
1.3-Dichlorobenzene 120000! 1] 2098.904] 11722.31] 4.7843 2.451737 109, 98 10[2.45  ]1.6606] 4.150] 3963.4] 6444.1] 6444
1,4-Dichlorobenzene 130000 2| 2424.936] 12684.68] 5.1253] 2.468252 109 58 471245 11.6006] 4.159] 4442.5] 9500.6] 9501
2,2'-Oxybis(1-Chloro)Propone 48000 190] 4495.648| 7493.723| 7.3083| 1.528418 108 89 18[1.565 | 1.6608| 2.945| 5693.2] 7416.4] 7416
2.3.4,6,7,8-Hexachiorodibenzofuran 5.530| 0.7775] 2.29075| 2.192506] 0.5368] 0.83955 4 2 50{0.85 2.353] 7.678{ 4.8702] 100.55] 5.539
2.3.4.7.8-Pentachlorodibenzofuran 1.998] _ 1.096]  1.3535] 0.433050] 0.2696] 0.285556 4 2 50[0.30 2.353] 3.256] 1.863]2.3329] 1.998
2.3,7,8-Tetrachlorodibenzofuran 2.14] 0.460] 1.47475] 0.77091] 0.2349] 0.7061615 4 il 75]0.70 2.353] 6.391] 2.3817| 21.584] 2.14
2.4,5-Trichiorophenol 120000 470] 11085.42] 18731.41] 8.1513] 1.574716] 108 101 6(1.60  ]1.6608] 3.009] 14079] 18943] 18943
2.4,6-Tichlorophenol 48000 190]  4427.5| 7515.937] 7.2441] 1.560119 108! 9 8[1.565 11.6608] 2.945| 5628.6| 7370.5] 7371
12.4-Dichlorophencol 48000 76| 4421.907)] 7519.051] 7.2206] 1.588351] _108] %9 81.60 | 1.6608] 3.009] 5623.5|7661.5] 7661
2.4-Dimethyiphenol 48000 22| 3968.074] 6599.958] 7.0023| 1.748154 108 75 31176 |1.6608]  3.2| 5022.8] 8700.6] 8701
2.4-Dinltrophenol 210000 470] 17741,11] 30114.24] 8.5813] 1.617603 108 34 O1.60  11.6608] 3.000] 22554| 31574 31574
[2.4-Dinitrotoluene 48000 190] 4423.75] 7518.013] 7.2313] 1.573189] _ 108 101 6]1.55 _ 11.6608] 2.945] 5625.2] 7454.7] 7455
2,6-Dinitrotoluene 48000 190| 4419.861] 7620.039] 7.2237] 1.578146} _ 108 100 711.60 — 11.6608] 3.009] 5621.7]7539.9] 7540
[2-Chioronaphthalene 48000] 37| 4421 7619.197] 7.2132| 1.603436] 108 100 7[1.60 — ]1.6608] 3.009] 5623.3] 7825.1] 7825
[2-Chiorophenol 48000} 190 4441.343| 7514.274] 7.2377] 1.675912] 108 100 7[0.60  |1.6608] 3.009] 5642.2|7614.5] 7614
2-Hexanone 15000] 5.5 878] 2542.968] 4.753] 2.278131 110 104 — 5|12.30  [1.6604] 3.95] 1280.6] 3677] 3677
2-Methyinaphthalene 76000] 26} 4267.472] 10491.59] 6.7501] 1.826536{ 108 1 90[1.85  ]1.6608] 3.333| 5044.2| 8231.7] 8232
[2-Methyipheno! 48000] 21| 4330.657] 7546.821] 7.0007| 1.689254 108} 89 18]1.70 ] 1.6608] 3.136] 55356.7] 8347] 8347
2-Nifroonline - 120000 470] 11085.42] 18731.41] 8.1513] 1.574716 108] 101 6[1.60 | 1.6608] 3.009] 14079] 18943] 18943
Mm 48000 190] 4423.75] 7518.013] 7.2313] 1.573189 108] 101 6]1.55 1.6608| 2.945| 5625.2| 7454.7] 7455
3,3"-Dichiorobenzidine 48000 190] 4423.75| 7518.013] 7.2313] 1.573189, 108 101 6[1.65 | 1.6608] 2.945| 5625.2] 7454.7] 7455
3-Niiroonline 120000] __ 470] 11085.42] 18731.41] 8.1513] 1.574716] _ 108] 101 o160 11.6608] 3.009] 14079] 18943] 18943
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Table 2. UCL 95 and EPCs For Soil COPCs in U.S. Drum (unit: ug/kg)

In
Max Min Standard Standard _

Analyte Nome Value |Value - |Average [Deviation|in Ave. |Deviation|NumberiNonDet |Detfreq|tStdDev|tStat _|hStat JUCL  |inUCL |EPC

4,6-Dinitro-2-methyiphenol _120000 180] 11244.86] 18877.15| 8.1428] 1.602874 108! 9 8]1.60 1.6608] 3.009] 14262] 19802| 19802
4-Bromophenyl phenyl ether 48000 190]| 4488.5651 7570.422| 7.2377| 1.581263 108 100 7]1.60 1.6608| 3.009] 5698.4] 7691| 7691
4-Chiloro-3-methyiphenaol 48000 61] 4348.759| 7507.945 7.1975] 1.586844 108 98 9]1.60 1.6608] 3.009] 5548.6] 7465.6] 7466
4-Chiorooniiine 48000 28] 4419.019] 7539.464] 7.129| 1.691988 108 92 15|1.70 1.6608] 3.136| 5623.9| 8720.6] 8721
4-Chiorophenyl phenyl ether 48000 190] 4400.138] 7487.186] 7.234] 1.566138 109, 102 6]1.85 1.6606] 2.945] 5591]7362.4] 7362
4-Methyiphenol 48000 20| 4496.833| 8302.411| 6.9712| 1.846778 108 54 50]1.85 1.6608) 3.333| 5823.7] 10632| 10632
4-Nitroonfiine - 120000 470] 11085.42{ 18731.41| 8.1513] 1.574716| 108 101 6/1.60 1.6608]| 3.009] 14079] 18943| 18943
4-Nitrophenol 120000 470] 13057.64| 21247.57| 8.2091] 1.65457 108 92 15]1.65 1.6608| 3.072] 16453| 23607 23607
Acenaphthene 48000 43| 3717.815] 7525.487| 6.8365! 1.703576 108 3 7111.70 1.6608] 3.136] 4920.5 6661.7] 6662
Acenaphihylene 48000 20] 4240.481| 7612.295| 6.7607] 1.982187 108 62 43|2.00 1.6608] 3.533] 5457] 12116] 12116
Acetone 31000 5.5] 1982.991| 5390.989| 5.8837| 1.932006 109) 13 88]1.95 1.6606] 3.466] 2840.5| 4422.6] 4423
Acetophenone 48000 32] 4346.019] 7536.331) 7.1069] 1.698723} 108, 93 14}1.70 1.6608| 3.136| 5550.4]| 8645.5] 8646
Aldrin _200 0.95] 6.487019) 24.0247] 0.6821] 1.054307 104 93 11]1.05 1.6617] 2.361] 10.402] 4.4067| 4.407
aipha-BHC 400 0.95] 7.031429] 38.99586{ 0.7467] 0.966617 105 74 30/0.95 1.6615] 2.256} 13.354| 4.1692| 4.169
alpha-Chlordane _ 200 0.6] 7.77028| 22.77186] 0.9623| 1.155201 107 45 58]1.16 1.661] 2.47] 11.427|6.7312| 6.731
lalpha-Endosutfan 7400 0.84] 84.22537| 713.745] 1.1954] 1.608963 108 65 4011.60 1.6608]_3.000( 198.29]19.254] 19.25
Aluminum 2.3E+07]1060000] 8793670] 3769275| 15.882} 0.505713 109 0 100]0.50 1.6606] 1.876] 9E+06| 1E+07] 1E+07
Anthrocene 48000 22] 4245.324] 8799.777] 6.9898] 1.79209 108 26 76{1.80 1.6008] 3.267) 5651.6] 9523.4] 9523
Antimony 218000  1100f 12518.18] 35054.42| 8.2105] _1.23042 55 0 100{1.25 1.6749] 2.58| 20435| 12082] 12082
Arochior 1016 3950 19] 91.15238| 388.2896] 3.5659) 0.909984 105 95 10/0.90 1.6615] 2.206 154.11{65.154] 65.15
Arochior 1221 8000 38| 185.0429| 784.5451| 4.2745] 0.910714 105 95 10]/0.90 1.6615] 2.206) 312.58]| 132.45] 1325
Arochlor 1232 3950 19] 91.15238] 388.2896] 3,5659| 0.909984 105 95 10/0.90 1.6615] 2.206] 154.11] 65.154] 65.15
Arochlor 1242 AS000 191 312528} 6607.676] 6.1293] 2.307287 109 P 73]2.30 1.6606] 3.95] 4176.3] 15805) 15805
Arochlor 1248 3950 19} 166.2333] 559.5608] 3.7653] 1.199022 105 N 13]1.20 1.6615| 2.525| 256.96{119.23] 119.2
Arochlor 1254 64000 19} 1908.171] 6485.509| 5.7042| 2.075019 108 31 711210 1.6608] 3.672| 2944.6| 5397.5] 5398
Arochlor 1260 64000 19] 1431.307] 8149.737] 4.462| 1.794306 106 65 39/1.80 1.6613| 3.267| 2746.3| 768|768
Arsenic 82500 840} .14394.86] 14122.15{ 9.2574} 0.799268 109 0 100/0.80 1.6606] 2.112| 16641{ 16971] 16971
Aftrazne 48000 190| 4488.565] 7570.422| 7.2377] 1.581263 108 100 7]1.60 1.6608] 3.009] 5698.4] 76911 7691
Borlum 1740000| _20500{ 284247.7| 312374.1] 12.087| 0.978922 109 0 100}1.00 1.6606] 2.306]333933|356099] 4E+05
Benzaldehyde 48000 22| 4516.333] 7634.496] 7.1947] 1.651639 108 N 16]1.65 1.6608| 3.072] 5736.4] 8510.6] 8511
Benzene 20000 2| 897.5963| 2706.935| 4.8309} 2.104176 109 24 78]2.10 1.6606] 3.672] 1328.2|2411.8] 2412
Benzo(a)anthracene 100000 37] 5626.444| 12407.75| 7.387| 1.70308 108 21 81]1.70 1.6608) 3.136] 7609.4] 11541] 11541
Benzo(a)pyrene 65000 25| 5234.787] 9798.884] 7.2697| 1.778284 108 22 8011.80 1.6608] 3.267] 6800.8] 12240] 12240
Benzo(b)fluoranthene 71000 20| 5381.944] 10632.37| 7.2617] 1.821134 108 21 81]1.80 1.6608) 3.267] 7081.1] 13294] 13294
Benzo(g.h, 48000, 37] 4274.315| 7540.581] 7.0332| 1.797682 108 21 81]1.80 1.6608] 3.267] 5479.4| 10062] 10062
Benzo(K)fuoranthene 65000 30| 5173.917] 9768.715] 7.2096] 1.825215 108 27 75{1.85 1.6608] 3.333] 6735.1] 12880} 12880
Benzyl Butyl Phihalote 63000]  24] 4590.778] 9207.154 7.1158{ 1.716047 108 61 44(1.70 1.6608| 3.136| 6062.2| 9047.8] 9048
|Berylium 2500 30| 638.1651] 470.3233| 6.1583] 0.860267 109 13 88]0.85 1.6606] 2.159] 712.97|818.17] 818.2
{beta-BHC 400 0.95| 8.251887] 40.58897| 0.7938| 1.059487 106 70 34/1.05 1.6613| 2.361] 14.801| 4.9487| 4.949
beta-Endosuifan 1500 1.3] 21.8281] 147.6765[ 1.3056] 1.050499 105 84 20]1.06 1.6615] 2.361] 45.773|8.1706| 8.171
Biphenyl (Dipheny!) AB000 21| 3698.481] 6756.238] 6.6907] 1.891932 108 47 56|1.90 1.6608]  3.4| 4778.2| 8975.5] 8975
{Bis(2-Chiorosethoxy) Methane 48000 190 4423.75| 7518.013] 7.2313] 1.573189 108 10 6]1.65 1.6608] 2.945] 5625.2] 7454.7} 7455
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Table 2. UCL 95 and EPCs For Soil COPCs in U.S. Drum (unit: ug/kg)
In
Mox Min Standard Standard

Andlyte Nome Value |Vaiue |Averoge |Deviationlin Ave. |Deviation|Number|NonDet [Detfreq|tStdDev{tStat thStat {UCL _ [InUCL (ePC
Bis(2-Chloroethyl) Ether 48000 190] 4423.75] 7518.013] 7.2313] 1.573189 108 101 611.65 | 1.6608 2.945] 5625.2] 7454.7) 7455
Bis(2-Ethythexyl) Phthalate 480000 41| 25327.25] 66309.33] 8.1731] 2.142423 109 13 8812.15 1.6606) 3.742| 35874] 76068| 76068
Bromodichlorormnethane 15000 4 876} 2554.804] 4.6971] 2.315485 109! 106 3]2.30 1.6606] 3.95] 1282.4] 3858.2] 3858
Bromoform 30000 5.5 1170.22] 3662.728 4.8{ 2.404687 109 92 16]2.40 1.6606] 4.089] 1752.8| 5638.6] 5639
Bromomethane 30000, 5.5] 1223.183] 4246.486) 4.9208| 2.315313 109 73 33[2.30 1.6606] 3.95]1 1898.6] 4823] 4823
Cadmium 161000 90| 5324.45] 16218.94] 7.3379] 1.568977] 109 17 84]1.55  11.6606] 2.945| 7904.2] 8211.6] 8212
Calcium 2.1E+08] 2080000] 61194128] 46579755| 17.647] 0.798315 109 0 100/0.80 1.6606| 2.112] 7E+07] 76+07| 7€+07
Caproloctam 48000 33| 4266.87] 7500.485] 7.1479] 1.616513] . 108 d] 1611.60 1.6608] 3.009] 5467]7514.5] 7515
Carbazole : 48000 23] 3805.37] 7425.866} 6.7222] 1.828845 108! 39 6411.85 1.6608] 3.333| 4992.1|7973.6] 7974
Carbon disulfide 30000 2| 1051.495] 3539.53] 4.9767] 2.163225 109! 68 38[2.15 1.6606] 3.742] 1614.5]| 3279.1] 3279
Carbon tetrachloride 16000 5.5 976.6422} 2866.942] 4.7364] 2.340501 109 102 612.35 1.6606] 4.02] 1432.6] 4361.6] 4342
Chiorobenzene 120000 2| 2395.702] 11941.09] 5.0611] 2.428013] 109 6 44]2.45  [1.6606| 4.159] 4295|79a5.4] 7945
Chloroethane 30000 5| 1338.376] 4395.59] 4.8746] 2.421207] 109 79 28[2.40  [1.6606] 4.089] 2037.5| 6363.8] 6364
Chloroform 15000 5.5| 796.3486] 2232.878| 4.6751] 2.286645 109 102 6]2.30 1.6606] 3.95] 1151.5]|3493:2] 3493
Chloromethaone 29000 5.5] 1036.06] 3477.049| 4.7576| 2.358393 109 97 11]2.35 1.6606] 4.02] 1589.1| 4678.7] 4679
Chromium 1070000 33001 116278.9] 182597 10.916] 1.182847 109 0 10011.20 [ 1.6606] 2.525|145322|147754] 1E+05
Chiysene 100000 27! 5503.102] 12143.281 7.3567] 1.739773 108 15 86[1.75 | 1.6608 3.2] 7443.7] 12190] 12190
cls-1,2-Dichloroethene 15000 1| 918.055] 2589.043]| 4.5874] 2.477045 109 79 28(2.50 1.66061 4.228]| 132909] 5785] 5785
cls-1,3-Dichloropropene 15000 5.5] 876.0459] 2554.788| 4.7046] 2.306032 109 107 212.30 1.6606] 3.95{ 1282.4] 3789.4] 3789
Cobatt 52500 550] 9642.661) 6723.944] 8.9691 0.694693 109 -2 9810.70 1.6606] 2.025] 10712 11449| 11449
Copper 6010000}  10700] 258911.9] 650642.6] T1.496] 1.280329 109 0 100]1.30 1.6606]  2.64]|3624011308935| 3E+05
Cyonide 14700 70| 918.9216] 2111.306] 5.714] 1.260589 102 31 70{1.25 1.6621] 2.58] 1266.4] 927.18] 927.2
Cyciohexane 15000 2] 910.5046} 2595.658] 4.7322| 2.301777 109 62 43{2.30 1.6606] 3.95] 1323.4] 3851.1] 3851
delta-BHC 200 0.58] 4.946509] 19.65667] 0.665] 0.953466 106 78 2610.95 1.6613| 2.256| 8.1182| 3.779| 3.779
Di-N-Butyl Phihalate 48000 24] 3873.556] 6746.679] 6.8269] 1.8675 108 54 50[1.85 | 1.6608] 3.333] 4951.8] 9628.2] 9628
DI-N-Oclyiphihalate 50000 74] 4802.796] 8781.319] 7.2391]| 1.611017 108 81 25{1.60 1.6608] 3.009| 6206.2] 8146.5] 8146
Dibenz{a.h)Anthracene 48000 20] 3888.639] 7392.38] 6.7289] 1.896069 108 40 63]1.90 1.6608] 3.4] 5070{9411.2] 9411
Dibenzofuran 48000 211 3879.778| 7380.215| 6.7259| 1.915476{ . 108 36 67]1.90 1.6608]  3.4] 5059.2| 9798.8] 9799
Dibromochloromethane 30000 5.5] 1054.991] 3556.857] 4.7364| 2.346335 109 102 6]2.35 1.6606] 4.02] 1620.7] 4431.7] 4432
Dichlorodiflucromethane 15000 2| 875.9817] 2554.81| 4.6908] 2.325592 109 106 3]2.35 1.6606] 4.02] 1282.3] 4001.6] 4002
IDlekth 395 1.9] 10.36934) 39.045617] 1.3962] 0.990541 106 91 14}1.00 1.6613] 2.306] 16.67]8.2461} 8.246
Diethyl Phthdlate 48000 _21] 4048.009] 7271.366] 7.0321] 1.688544 108 82 24[1.70 1.6608] 3.136] 5210.1] 7860.7] 7861
{Dimethyt Phthaiate 48000 20| 4406.231] 7527.031] 7.1694] 1.653167] 108 97 10[1.65 __|1.6608] 3.072| 5609.1{8323.7] 8324
|Endosuifan sulfate 395 1.91 9.090654| 38.46238| 1.2776] 0.907664 107 96 10]0.90 1.661] 2.206] 15.267) 6.5798] 6.58
|Endrin 395 1.9] 9.237864] 39.19742] 1.2688] 0.916931 103 94 910.90 1.6619| 2.206] 15.657] 6.6158] 6.616
Endrin dldehyde 395 1.9] 10.70048] 40.47026] 1.3176] 1.000947 105 92 12{1.00 1.6615] 2.306| 17.262|7.7285] 7.728
Endrin ketone 395 1.1] 14.43585] 44.61628] 1.5084| 1.154907 106 53 5011.15 1.6613]  2.47] 21.635{12.728] 12.73
|[Ethylbenzene 260000} 89014.454] 33533.19] 54836} 3.0716 109 20 82{3.05 1.6606] 5.02] 14248]118753] 1E+05
{Auoranthene 340000 211 10112.68] 34807.38] 7.9021} 1.666916 109 11 90{1.65 1.6606] 3.072] 15649] 17752} 17752
|Puorene 48000 22| 3826.514] 7268.363] 6.9545| 1.741717 109 27 75{1.75 1.6606]  3.2{ 4982.6|8164.8] 8165
) 200 0.95] 4.822115] 19.86272] 0.6111} 0.927839 104 93 11]0.95 1.6617] 2.256} 8.0586] 3.4826] 3.483
&mmo-cmddme _200 0.95] 8.44619] 24.4258] 0.9107] 1.221819 105 79 25{1.20 1.6615] 2.525{ 12.407{ 7.0966] 7.097
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_ Table 2. UCL 95 and EPCs For Soil COPCs in U.S. Drum (unit: ug/kg)

In
Max Min Stondard Standard

Analyte Name Value |Value |Average |Deviation|in Ave. |Deviation|Number|NonDet |Detfreq|tStdDevitStat |hStat JUCL |InUCL [EPC
Heptachior 640 0.67] 36.39339] 84.53663| 1.9284| 1.835364 109 - 37 6641.85 1.6606] 3.333] 49.84] 66.774] 66.77
Heptachior epoxide 200 0.75] 6.0966671 20.67361] 0.7871] 1.069312 105 83 21]1.05 1.6615] 2.361] 9.4487| 4.9844| 4.984
Hexachiorobenzene 48000 69] 4485.546| 7572.135] 7.2215] 1.603008 108 99 8]1.60 1.6608| 3.009] 5695.7] 7884.11 7884
Hexachiorobutadiene 48000 28] 4393.083| 7476.5291 7.2244] 1.595908 108 N 16{1.60 1.6608{ 3.009| 5587.9| 7801.6] 7802
Hexachlorocyclopentadiene 85000 205] 7731.378} 12262.77] 7.8449] 1.562868 98 4 96]1.55 1.663| 2.945{ 9791.4] 13814] 13814
Hexachloroethane 48000 190} 4423.75] 7518.013] 7.2313] 1.573189 108 101 6]1.65 1.6608] 2.945] 5625.2| 7454.7] 7455
lindeno(1.2.3-CD)pyrene 48000 28] 4490.815| 7672.909] 7.0516| 1.860214 108 31 7141.85 1.6608] 3.333] 5717] 11864] 11864
ron 2.6E+08] 3700000] 58171193] 54597986] 17.511} 0.873347 109 0 100{0.85 1.6606] 2.159| 7E+07] 7E+07] 7€407
isophorone 48000 22) 4351.602] 7520.401] 7.1468] 1.666493 108 2 15]1.656 1.6608] 3.072] 5553.5| 81911 81¢M
isopropyibenzene 15000 1] 1088.647] 2461.064]| 5.0635| 2.326423 109 34 69(2.35 1.6606] 4.02]| 1480.1]| 5822.3] 5822
Ltead 5090000 10300] 552611 839481.6{ 12.295f 1.50751 109! 0 100{1.50 1.6606] 2.881|686136] 1E+06] 1E+06
Maognesium 6.4E+07] 1170000] 14029358] 10022227f 16.14| 0.882509 109 0 100{0.90 1.6606] 2.206] 2E+07] 2E+07{ 2E+07
[Manganese 3.1E+07] 110000 2287670} 5499833] 13.636] 1.144567 109 0 100[1.15 1.6606] 2.47| 3E+06] 2E+06} 2E+06
Mercury 6000 25| 506.422] 843.5483| 5.4454] 1.27224 109 17 84]1.25 1.6606] 2.58] 640.59] 713.78] 713.8
Methoxychlor - 7300 7.91 101.5562] 7113711 3.0324| 0.984501 105 73 30}1.00 1.6615] 2.306] 216.9]142.081] 42.08
Methyl acetate 31000 3] 1263.606] 3957.613] 4.8774] 2.33024 109 47 57]2.35 1.6606] 4.02| 1893.1} 4883.8| 4884
Meihyl ethyl ketone 30000 5| 1057.518] 3543.368] 5.0568] 2.047561 109 50 54]2.05 1.6606] 3.603} 1621.1} 2598.9] 2599
Methyl isobutyl ketone 15000 1| 879.867] 2554.82| 4.6276] 2.45242 109| 85 22{2.45 1.6606] 4.159] 1286.2| 5519.7] 5520
Methyicyclohexane 15000 1] 911.8636] 2560.235| 4.7045] 2.308438 110 36| 6712.30 1.6604] 3.95| 1317.2{3798.2] 3798
Methylene chioride 15000} 1] 873.8991] 2450.938] 4.6753| 2.337395 109] 66 39{2.35 1.6606] 4.02] 1263.7] 4068.5] 4069
N-Nitrosodi-N-Propylomine 48000 190! 4450.602] 7510.609] 7.2441] 1.575967 108 99 8]1.60 1.6608] 3.009| 5650.91 7664.3] 7664
N-Nitrosodiphenylamine 48000 24] 4038.287| 7205.214] 6.9881} 1.710335 108 72 33|1.70 1.6608] 3.136] 5189.8} 7857.7] 7858
Naphthalene 110000 271 7521.761 17568.94] 7.114] 2.009678 109 8 93(2.00 1.6606] 3.533] 10316] 18336| 18336
Nickel 470000]  2600| 49107.34] 60018.02| 10.415} 0.838561 109 0 100]0.85 1.6606] 2.1659] 58654] 56435| 56435
Nitrobenzene 48000 190] 4425.046] 7518.059| 7.2274] 1.578656 108 100 7]1.60 1.6608] 3.009§ 5626.5| 7675.2] 7575
Octachlorodbenzo-P-Dioxin - 4.106] 239 3.05525| 0.823635] 1.0915] 0.256617 4 0 100}0.25 2.353] 3.001| 4.0243}4.7923] 4.196
Octachlorodibenzofuran 9.845| 2.756]  4.954 3.336962] 1.4566] 0.589258 4 0 100]0.60 2.353] 5.547{ 8.8799] 33.696] 9.845
.p’-DDD 3700 1.3] 122.2028] 392.0719] 3.2335] 1.78384 109, 18 83]1.80 1.6606] 3.267] 184.56] 218.16] 218.2
,p’-DDE 730 1.1] 61.52339] 95.83597] 2.9149] 1.797288 109 35 68]1.80 1.6606] 3.267] 76.767] 163.2] 163.2
.p’ -DDT 39§ 1.5] 14.05524] 41.60421 1.572| 1.173508 105 82 221115 1.6615] 2.47{ 20.801{12.741§ 12.74
Pentachiorophenol | 310} 16470.84] 25380.21] 8.4334{ 1.700087 107 57 4711.70 1.661] 3.136] 205461 32748] 32748
. |Phenanitwene 170000’ 40| 7902.945] 17864.05] 7.8333] 1.665623 109 8 93]1.65 1.6606] 3.072] 10744 16529} 16529
Phenol 48000 30| 4363.343] 7503.011] 7.1307] 1.679365 108 80 _2611.70 1.6608] 3.136] 5562.4] 8518.1] 8518
Potassium : AA10000] 240000] 1601165] 898629.8] 14.11] 0.634286 109 0 100]0.65 1,6606] 1.986] 2E+06) 2E+06] 2E+06
Pyrene 160000]  30{ 7108.752 lsooo.sg[ 7.6808] 1.67875) 109 7 9411.70 1.6606] 3.136] 9972.8] 14714] 14714
Selenium 11200 150] 2277.294] 1830.751] 7.3965| 0.899124 109 9 9210.90 1.6606] 2.206] 2568.5] 2956.1] 2956,
Siiver 24200]  135] 3465.183 _4267.507] 7.4944) 1.199629] 109 21 8111.20 1.6606] 2.525] 4134]4941.8] 4942
Sodium 85300001 43150] 1151001 1340175] 13.563{ 0.857654 109 1 9910.85 1.6606] 2.159| 1E+06| 1E+06] 1E+06
Styrene 15000 5.5] 915.1881] 2578.867| 4.76291 2.299948 109 102 6]2.30 1.6606] 3.95] 1325.4] 3952] 3952
Tert-Butyl Methyi Ether 30000 5.5] 1115.128] 3572.252 4.8127] 2.397853 109 90! 17{2.40 1.6606] 4.089] 1683.31 5602.7] 5603
Tetrachloroethene 28000 1| 1094.005] 3658.935] 4.6351] 2.448188 109 63 42]2.45 1.6606] 4.159] 1676]5494.9] 5495
Thalllum 3000 230 901.05] 580.0476] 6.6097| 0.62761 100 49| 51{0.65 1.6626] 1.986] 997.49{ 1024.4] 1024
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Table 2. UCL 95 and EPCs For Soil COPCs in U.S. Drum (unit: ug/kg)
“~ B [in
) Max Min Standard Standard :

Andlyte Name Value _ |Value |Average Deviation|in Ave. |Deviation|Number|NonDet Detfreq|iStdDev|tStat |hStat JUCL _ |InUCL [EPC

Toluene 730000 2| 11654.45 74502.54| 5.3254] 2.616781 109 14 87]2.60 1.6606] 4.372] 23505{ 18958| 18958

Toxophene . 20000 95| 465.9524] 1966.794] 5.205] 0.908605 105 95 10]/0.90 1.6615] 2.206] 784.85] 335.05| 335.1

trons-1,2-Dichloroethene 15000} 1] 895.5183| 2560.827] 4.6456{ 2.420451 109 97 11]2.40 1.6606] 4.089] 1302.8| 5050.4] 5050

trons-1.3-Dichloropropene 15000} 5.5| 876.0459] 2554.788] 4.7046] 2.306032 109 107 2|2.30 1.6606| 3.95] 1282.4] 3789.4] 3789

Trichloroethene 15000 1] 807.7661| 2229.338] 4.6288] 2.345331 109 74 32]2.35 1.6606] 4.02] 1162.4] 3968.9] 3969

Trichlorofiuoromethane 30000 2| 1413.055] 4393.498] 4.9013] 2.544836 109, 66 39{2.55 1.6606] 4.3] 2111.919821.2] 9821

Vanadium 2530001  1600| 31255.96] 43364 9.9366] 0.830116, 109 0 100]0.85 1.6606] 2.169] 38152| 34670f 34670|

VInyi chioride 30000 55| 1053.5] 3541.18] 4.7697| 2.347269 109 96 12|2.35 1.6606] 4.02] 1616.7] 4593.5] 4594

Xylenes 950000, 2| 390499.22] 140287.9] 6.3638] 3.393862] 109 10 9113.40 1.6606] 5.534] 61813) 1E+06] 1E+06

Zinc 9250000 Lzswo‘l 871733.9] 1457734] 12.804] 1.38248 109 0 100]1.40 1.6606] 2.761] 1E+06] 1E4+06{ 1E+06

%
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Table 3. UCL 95 and EPCs For Soll COPCs in Unnamed Parcel (unit: ug/kg)

In
Mox Min Standard Standard
Analyte Nome Value  |Value |AveragqDeviation |in Ave. |DeviationiNumber|NonDet|Detfreq|tStdDev |iStat |hStat UCL |iInUCL |EPC -
1,2.3.4,7,8-Hexachlorodibenzo-P-Dioxin 1.398 0.27] 0.685] 0.4922046] -0.556] 0.677574 4 1. 75(0.70 2.353] 6.391]1.2641] 8.7893]{ 1.398
1,2,3,4,7.8-Hexachlorodibenzofuron 3.178] 0.291]1.81425| 1.2406808] 0.2845] 1.064582 4 0 100]1.05 2.353| 9.4151] 3.2739] 763.62] 3.178
1,2,3,6,7,8-Hexachlorodibenzo-P-Dioxin 1.338] 0.484] 0.71975{ 0.4128263] -0.428] 0.481364 4 0 100]0.50 2.353| 4.721|1.2054) 2.719] 1.338
1.2.3.6,7,8-Hexachiorodibenzofuran 3.193] 0.146] 1.4905] 1.2653449] -0.058] 1.31632) 4 2 50(1.30 2.353] 11.604] 2.9792] 1518Y] 3.193
1.2.3.7.8,9-Hexachlorodibenzo-P-Dioxin 1.315]__0.476| 0.70775] 0.4054827| -0.444] 0.480875 4 o[ 100/0.50 2.353] 4.721[1.1848] 2.6701] 1.315
1.2,3,7.8.9-Hexachlorodibenzofuran 4,083} 0.187] 1.67588] 1.6939224} 0.0154] 1.286819 4 3 25|1.30 2.353| 11.604] 3.6688] 12897] 4.083
1,2.3,7.8-Pentachlorodibenzo-P-Dioxin 1.0425] 0.413] 0.72388] 0.2597609] -0.376] 0.385185 4 3 2510.40 2.353| 3.9355| 1.0295) 1.7744} 1.0425
1,2.3.7.8-Pentachlorodibenzofuran 0.463] 0.277 0.34] 0.086325}] -1.101] 0.23744 4 3 25/0.25 2.353] 3.001]0.4416] 0.5162] 0.463
1,2.4-Trichlorobenzene 2000000 1| 64308 331757.41] 3.2857| 2.564741 8 14 83[2.55 1.667] 4.2999[125745[ 2459.3] 2459.3
1,2-Dibromo-3-Chioropropane 1000000 5] 27510] 146718.61] 3.1977| 2.438309 81 51 37|2.45 1.667| 4.1585| 54680] 1486.2| 1486.2
1,.2-Dibromoethane 1000000 5] 32193.4] 165871.13] 3.0777} 2.465325 81 64 21}2.45 1.667] 4.1585| 62910] 1426.3] 1426.3
1,2-Dichiorobenzene 2000000 2| 64282.9) 331762.22| 3.1169] 2.632227 81 6 93]|2.65 1.667] 4.4437]125720f 2665 2665
Arochlor 1254 ' 41000 19.5] 925.926] 4559.7681] 5.2225] 1.510458 81 35 §7(1.50 1.667] 2.881] 1770.3]| 943.62] 943.62
Arochior 1260 2800 19.5] 270.079| 430.05175] 4.9687] 1.128843 82 34 59]1.15 1.666| 2.4704] 349.22| 370.81] 370.81
Arsenic 99900] 1100} 18854.2| 13732.224] 9.6163| 0.737515 83 0 100]0.75 1.666| 2.0685] 21366] 23313] 23313
Barium 10800000] 4000 715273] 1649867.9] 12.603] 1.224828 83 0 100{1.25 1.666 2.58] 1E+06] 892895|892895
Benzaldehyde 7500 52] 919.607} 1474.3744] 6.113} 1.057917 84 76 1011.05 1.666] 2.3608] 1187.6] 1039.7] 1039.7
Benzene 2000000 1] 63564.9] 329771.74] 3.2975] 2.761949 82 1 9912.75 1.666) 4.5875]124252] 5011.4} 5011.4
Benzo(a)anthrocene 310000 81] 6079.06} 33915.926] 6.7561{ 1.530133 84 Q 89]1.65 1.666] 2.9448] 12244] 4543.2] 4543.2
Benzo(a)pyrene 250000 74| 5238.27] 27410.015] 6.7413| 1.50594 84 10 88]1.50 | 1.666] 2.881| 10221] 4236.2] 4236.2
Benzo(b)luoranthene 350000 44) 7158.49] 38493.61] 6.9122| 1.570759 84 '~ 8 90}1.556 1.666] 2.9448| 14156] 56730.7] 5730.7
-|Benzo(g.h.Dperylene 55000 66| 1980.61] 6290.8802| 6.3281| 1.407916 84 13 85{1.40 1.666] 2.7606] 3124.1] 2311.9] 2311.9
Benzo(lfluoranthene 150000 54| 3953.37] 16943.932] 6.6957] 1.487562 84 14 83]1.50 1.666] 2.881| 7033.4] 3914.9] 3914.9
Benzyl Butyl Phihalate 43000 48] 1782.17{ 5165.8393] 6.2162| 1.383023 84 46 4511.40 1.666] 2.7606] 2721.2| 1981.6] 1981.6
Beryfium 3000 140} 1013.98] 564.48863] 6.7406| 0.660045 43 8 9010.65 1.666] 1.9855{11172.2] 1215.8{ 1215.8
beta-BHC 370 0.81] 32.2279] 50.346638) 2.6613] 1.367315 81 17 7911.35 1.667) 2.7004) 41.551} 5§5.084{ 55.084
Biphenyl (Dipheny?) 750X 50] 805.083 1403.701& 5.9402] 1.112017 84 59 30]1.10 1.666] 2.4156] 1060.2] 947.01) 947.01
Bis(2-Chioroethyl) Ether lﬁ 2001 1553.04] 2652.8789| 6.4823| 1.178338 84 46 451.20 1.666] 2.5252] 2035.3] 1813.8] 1813.8
1,1, 1-Trichloroethane 52000000 1] 773903| 5806820.1] 2.9179| 2.954548 84 35 58]2.95 1.666} 4.8751] 2E4+06] 7069.8] 7069.8
1,1,2,2-Telrachloroethane - 1000000 5] 24542.8] 139938.3] 3.0883 2.417397 81 62 23]|2.40 1.667] 4.0891 50457| 1230.7] 1230.7
1,1,2-Trichloro-1,2.2-Tiifluoroethane 1000000 5] 31417.5] 163911.13[ 3.0379| 2.439326 a3 66 20]2.45 1.666] 4.1585] 61396] 1253] 1253
1,1,2-Trichloroethane 000000! 5] 31417.1] 163911.21] 2.9973] 2.451276 83 n 1412.45 1.666] 4.1585{ 61395( 1245.7{ 1245.7
1,1-Dichloroethane 5] 26477.4] 143897.02 2.415057 83 69 17]2.40 1.666] 4.089] 52795] 1100.4] 1100.4
1,1-Dichioroethena _ ] 5[ 31417 2,455152 83 72 13[2.45 1.666] 4.1585| 61396] 1247.9| 1247.9
1,2.3.4,4,7,8-Heptachiorodibenzo-P-Dioxin 1.902] 0.901] 1.3355} 0. . 0.314019) 4 0 100]0.30 2.353] 3.2555| 1.8362) 2.4389] 1.902
1.2.3,4,6,7,8-Heptachiorodibenzofuran 3.684]  0.376] 1,552 1.4618374| 0.1144] 0.937349 /] ol 100/0.95 2.353| 8.6433| 3.2719] 177.17] 3.684
1,2.3,4,7,8,9-Heptochiorodibefizofuran 2.5485] _ 0.52]1.51013] 0.8383329| 0.2657| 0.670256 4 1 75[0.65 2.353] 5.960| 2.4964| 16.447] 2.5485
1.2-Dichioroethane — 000000 3] 24074.1] 137184.45] 2.9856] 2.431565 83 67 19]2.45 1.666] 4.1585( 49164] 1162.7] 1162.7
1,2-Dichioropropane ooaooo[ 5[ 31417.2] 163911.19] 3.0057] 2.44883 83 70 16]2.45 1.666| 4.1585| 61395[ 1247.2| 1247.2)
1,3-Dichlorobenzene 2000000 2| 65990.9] 335811.31} 3.3386] 2.64366 79 13 84]2.65 1.667] 4.4437]128977] 3509.5] 3509.5)
11.4-Dichlorobenzene 2000000 11 48062.1] 288572.01] 3.3568] 2.686496 82 5 942.70 1.666] 4.5156[101168| 4078] 4078
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Table 3. UCL 95 and EPCs For Soit COPCs in Unnamed Parcel (unit: ug/kg)

in
Max Min Standard Standard : :

Analyte Nome Value _ |Value |AveragdDeviation |in Ave. |Deviation|Number|NonDet|Detfreq|tStdDev |tStat _[hStat  JuCL _|InUCL {EPC
[2.7°-Oxybis(i-Chioro)Propane 14000 170] 1606.67] 2628.5963| 6.6258] 1.093824 84 27 68{1.10 1.666| 2.4156| 2084.5] 1833.6] 1833.6
2.3,4,6,7,8-Hoxachiorodibenzofuron 3.197] 0.1465] 1.4925] 1.2668137] -0.056{ 1.315312 4 2 5011.30 1 2.353] 11.604! 298291 15087] 3.197
2,3,4,7.8-Pentachiorodibenzofuran 0.908] 0.272 0.5165| 0.2880654] -0.773| 0.54222} 4 ] 750.55 2.353] 5.134] 0.8554] 2.6671] 0.908
2,3,7.8-Telrachlorodibenzofuran 1.677] 0.271] 0.817] 0.6051352] -0.408] 0.750233 4 0 100[0.75 2.353] 6.8185] 1.5289| 16.888] 1677
2.4-Dimethyiphenol 7500]  150] 976.488] 1520.1842] 6.1757] 1.048135 84 81 A1.05 1.666] 2.3608] 1252.8] 1093] 1093
2,4-Dinitrophenol 38000]  490] 3589.52] 6307.4679] 7.4544] 1.066735 84 40 652]1.05 1.666] 2.3608| 4736.1] 4023.1] 4023.1
2-Chioronaphthalene 120000 99] 2277.61] 13063.072] 6.1821} 1.163377 84 81 G LA L] 1.666] 2.4704] 4652.2] 1305.4] 1305.4
2-Hexanone 2000000 5.5] 47460.3] 277859.7] 3.2279] 2.571188 81 47 42[2.55 1.6671 4.2009| 98916| 2367 4| 2367.4
2-Methyinaphthalene 44000 55] 2812.19] 6310.3599] 6.5495] 1.590075! 84 16 81]1.60 1.666] 3.0086} 3959.3] 4190 4190
2-Mathyiphenol 68000, 150] 1667.98] 7442.0539] 6.1918] 1.122083 84 82 211.10 1.666] 2.4156] 3020.8] 1235] 123§
3,3'-Dichlorobenzdine 11000 195] 1208.99( 2098.3232| 6.3008| 1.108883 84 68 191,10 1,666] 2.4156] 1590.4] 1352.3] 1352.3
3-Nitroonfiine 19000]  490] 2401.43] 3675.7289] 7.1326] 1.008031 84 79 6[1.00 1.666] 2.306] 3069.6]  2686] 2684
4,6-Dinitro-2-methyiphencl 38000] 490 3032.38] 5293.3121{ 7.3059] 1.046674 84 58 3111.05 1.666] 2.3608| 3994.6] 3377.4| 3377.4
4-Bromopheny! phenyl ether 11000 195] 1136.55] 2059.8747] 6.2265} 1.099616 84 77 8]1.10 1.666] 2.4156] 1511 1239.7] 1239.7
4-Chioro-3-methyiphenol 7500 195) 940.298) 1477.6195] 6.1617] 1.023801 84 83 1]1.00 1.666] 2.30611208.9] 1038] 1038
4-Chloroaniiine 7500  195] 958.274] 1470.8352]  6.21] 1.009403 84 79 6[1.00 1.666] 2.306] 1225.6] 1069.5] 1069.5]
|4-Chlorophenyl phenyl ether 11000 105 1136.55] 2050.8747] 6.2265] 1.099616 84 77 8[1.10 1.666] 2.4156] 1511] 1239.7] 1239.7
4-Methyiphenol 25000] 42{1153.57] 2977.0404] 5.9828] 1.276679 84 49 42{1.30 1.666] 2.6402] 1694.7] 1296.9] 1296.9
4-Nifroanline 36000] 500 3157.62] 5088.8955] 7.4381] 0.982465 84 42 50{1.00 1.666] 2.306| 4082.7] 3531.3] 3531.3
4-Nirophenol 27000f  490] 2963.93] 5196.0202] 7.1986} 1.099417 84 71 15]1.10 1.666] 2.4156] 3908.4] 3276.3] 3276.3
Acenaphthene 11000! 55 1097.64| 1878.7714] 6.109] 1.24523¢| 84 32 62{1.25 1,666  2.58] 1439.2] 1389.8/ 1389.8
Acenaphthylene 1000]. 48] 997.369] 18225576} 6.0315] 1.216112 84 &0 20[1.20 1.666| 25252 1328.7] 1221.7[1221.7
Acetone 2000000 5| 52049.5) 285060.46] 4.9583] 2.269435 84 19 77]2.25 1.666] 3.8805]103869] 4915.1] 49151
Acetophenone 7500 74} 940.345] 1477.8637] 6.1533] 1.040015 84 80 5[1.05 1.666] 2.3608] 1209] 1057.4| 1057.4
Aldrin - 210 1]13.0125] 27.690798| 1.5751] 1.325165! 80 60 25[1.35 1.667] 2.7004| 18.173] 17.387] 17.387
aipha-BHC 17000] | 221.92 1899.671] 1.5403] 1.519708 80 49 39[1.50 1.667] _2.881] 575.95] 24.231] 24.231
aipha-Chiordane 156 1114.1599]  23.4967] 1.8238] 1.265103 81 39 52{1.25 1.667|  2.58{18.511] 19.865] 19.865
olpha-Endosulfan 530 0.1] 16.2935| 66.225017] 1.2174] 1.478046 80 57 29]1.50 1.667] 2.881] 28.635] 16.262] 16.262]
Alurninum A2500000] 497000|9476386] 7070022.4] 15.839] 0.721245 83 0 100/0.70 1.666] 2.025] 1€+07] 1€+07] 1E407
Anthracene - 75000 47] 2365.08] 8617.0583] 6.2114] 1.487931 84 24 21]1.50 1.666] 2.881] 3931.5] 2413.6] 2413.6
Antimony 33400] 830 10834.2| 8280.4986 "8.9329] 0.954988 83 0 100]0.95 1.666] 2.256] 12349] 15166] 15166
Arochior 1242 asoo0] 19.5] 1474.83 50857857 5,1722] 1.931108 80 51 3611.95 1.667] 3.4664| 2424.6] 2416.1] 2416.1
Arochior 1248 6500]  19.5] 256.885] 794.16306] 4.3598] 1.316051 78 76 3[1.30 1.667] 2.6402] 406.81} 276.391 276.39

-Ethylhexy) Phihalate 95000 86] 13510.5] 20479.3741 8.3506] 1.750942 84 2 98]1.75 1.666 3.2] 17233]| 36262] 36262
Bromodichioromethane 1000000} . 5] 31600.1] 164882.53] 3.0055] 2.465097 82 71 13]2.45 1.666] 4.1585] 62143] 1316.7]1316.7
Bromoform 1000000] 5] 31417.1] 163911.21] 2.9973] 2.451276] 83 71 14]2.45 1.666] 4.1585] 61395 1245.7] 1245.7
Bromomethane 1000000} 5] 31419.7] 163910.72| 3.1541] 2.422652 83 51 39240 1.666] 4.089] 61398] 1316.5] 1316.5
Cadmium «0800] 110} 5870.96] 8735.5568] 8.0383] 1.259258 83 6 93‘1.25 1.666]  2.58| 7468.6] 9798.2] 9798.2
Calclum 4.51E+08| 7€+06] 6.4E+07] 73674150] 17.598] 0.812541 83 0 100{0.80 1.666] 2.112| 8E+07] 7E+07| 7E+07
Caoproloctam 14000 9] 1165.64] 1956.9152] 6.3948] 1.036313 84 52 38{1.05 1.666] 2.3608] 1521.4} 1339.9] 1339.9
Carbazole 23000] 58] 1283.51] 2991.2423] 6.0591] 1.31083 84 39 5411.30 1.666] 2.6402| 1827.3] 1477.5] 1472.5

Page 11



Table 3. UCL 95 and EPCs For Soil COPCs in Unnamed Parcel (unit: ug/kg)

o
Max Min Standard Standard :
Andlyte Name Value [Value |AveragdDeviation jin Ave. [Deviation|Number|NonDet|Detfreg|tStdDev |tStat |hStat  JUCL _ [inUCL |EPC
[Carbon disuifide 1000000 1] 31056.6] 162954.26] 3.0001] 2.627113 84 24 71]2.65 1.666| 4.4437| 60678] 2281| 2281
[Carbon tefrachioride 1000000] _ 6.5[31417.2] 163911.18] 3.014] 2.445189 83 & 1712.45 1.666] 4.1585] 61395| 1244.4] 1244.4
Chiorobenzene 2000000 1] 49247.8] 291888.15] 3.6688| 2.68205 80 2 98|2.70 1.667] 4.51561103645] 5586.5} 5586.5
Chioroethane 1000000 6] 31432.1] 163908.38] 3.3093] 2.392552 83 35 58[2.40 1.666] _4.089] 61410] 1410.7] 1410.7
Chioroform 1000000! 2] 31416.9] 163911.25) 2.9653] 2.467649 83 72 13]2.45 1.666] 4.1585] 61395| 1265.4] 1265.4
Chloromethane 1000000, 3] 31422.2] 163910.22 3.2001] 2.426185 83 46 45[2.45 1.666] 4.1585] 61400} 1418.5] 1418.6
Chromium 1620000] _ 5900| 151886] 232148.63] 11.297| 1.123936 83 ol ___1oo}1.10 1.666] 2.4156194344] 204520{204520
Chrysene 310000 71| 6420.31] 33955.709] 6.9448] 1.509124 84 8 90[1.50 1.666] _2.881] 12503 5222.6] 5222.6
cls-1.2-Dichioroethene 1000000 1]31416.5] 163911.33| 2.8784] 2.524851 83 63 24]2.55 1.666] 4.2099] 61395] 1420 1429
cis-1,3-Dichloropropene 1000000 5[ 31417.1] 163911.21] 2.9973] 2.451276 83 7 14[2.45 1,666] 41585 61395] 1245.7] 1245.7
Cobatt 27200] _ 600] 11248.2] 5360.3641] 9.1886 0.611784 83 2 98{0.60 1.666] 1.946] 12229 13456] 13456
Copper 6540000{ _3900] 432372| 844294.73| 12.286} 1.131709 83 o[ 100[1.15 1.666]_ 2.4704]586788] 559779]559779
Cyclohexane 5400000 1] 83446.8] 599800.03| 3.2161] 2.702551 84 kY] 60]2.70 1.666] 4.5156[192477| 3668.5) 3668.5
delta-BHC 115] _ 0.46] 8.92833] 18.026594| 1.2889| 1.234747 78 75 4]1.25 1.667| _ 2.58/12.332| 11181} 11.181
Di-N-Butyl Phthalate 7500 66| _947.69] 1487.2792] 6.0678} 1.179812 84 48 43[1.20 1.666] 2.5252] 1218] 1200.8] 1200.8
Di-N-Octyiphthalate 7500 46] 1072.76] 1808.4589| 6.1456] 1.150595) 84 66 21[1.15 1.666] 2.4704] 1401.5] 1235.8] 1235.8
Dibenz(a,h)Anthracene 59000 33| 1592| 6512.3757] 6.0221] 1.337977 84 36 57]1.35 1.666] 2.7004] 2775.8] 1500.9] 1500.9
|Dibenzofuran 7500 48] 1055.04] 1728.4817] 6.0823] 1.260974 84 37 56]1.25 1.666] _ 2.58] 1369.2 1386.3] 1386.3
Dibromochloromethane 1000000 5[ 31417.1] 163011.21] 2.9973( 2.451276 83 N 14[2.45 1.666] 4.1585] 61395] 1245.7[ 12457
Dichlorodifiucromethane 1000000, 5[ 31430.7] 163908.65] 3.2407] 2.407255 83 42 49{2.40 1.666] _4.089| 61408] 1373.6] 1373.6
Dieldrin 175] _1.95| 22.5821| 30.698492| 2.488] 1.15571 81 36 56]1.15 1.667| 2.4704| 28.267] 32.299] 32.299
Diethyl Phthalate 7500 68| 923.881] 1490.7769] 6.0308] 1.15781 84 66 21{1.15 1.666] 2.4704] 1194.9] 1113.3] 1113.3
Dimethyl Phthalate 7500] _ 140| 940.238| 1477.7802] 6.1585] 1.028882 84 83 1]1.05 1.666| 2.3608] 1208.9] 1047.8] 1047.8
Endosulfon suifate 940 __ 0.28] 34.0312| 117.03737] 2.1313] 1.437608) 81 59 27)1.45 1.667| 2.8208] 55.705| 37.263] 37.263
{Endirin 225] 1.95]18.1051] 34.735772] 2.024] 1.231803 79 74 6[1.25 1.667] _ 2.58] 24.62] 23.163] 23.163
Endrin aldehyde 1100 1.1] 31.0944| 126.88891| 2.0175] 1.340177 80 64 20[1.35 1.667| 2.7004] 54.742] 27.735] 27.735
ndrin ketone 225]  1.95[17.6367] 34.292104] 2.0033] 1.223888 79 70] 120 1.667] 2.5252| 24.069| 22.246] 22.246
Ethylbenzene 1800000} 1] 46056.3] 248761.95] 3.1347| 2.703214 81 12 85[2.70 1.667]_4.5156] 92123 3474.3| 3474.3
[Fuoranthene 510000} 57| 12042.4] 56042.212] 7.3893] 1.697125} 84 5 94]1.70 1.666] 3.1362| 22393 12255 12255
[Fluorene_ 18000] 44 1482.12| 2972.5822] 6.2442] 1.337118 84 27 68]1.35 1.666|_2.7004] 2022.5 1871.5] 1871.5
lgomma-BHC 115]  0.22]  8.549] 16.694184] 1.3168] 1.22622 80 65 19[1.25 1.667]  2.58] 11.66] 11.297] 11.297
gomma-Chiordane Ns|  0.37] 149133 23.4209] 1.7259] 1.442438 [ ) 42[1.45 1.666] 2.8208] 19.171] 24.848] 24.848
Heptachior 2800 1]44.0462] 314.49906] 1.4148] 1.405798 79 72 9[1.40 1.667| 2.7606] 103.03] 17.157{ 17.157
Heptachlor epoxide 90 1] 8.39231] 15.297316] 1.2834] 1.197645 78 68 13}1.20 1.667] 2.5252) 11.28] 10.436] 10.436
Hexachlorobenzene 11000]  195] 1136.55! 2050.8747] 6.2265] 1.099616 84 77 8[1.10 1.666] 2.4156] 1511] 1239.7] 1239.7
|Hexachlorobutadiene 14000] __ 200} 1568.81| 2645.9458| 6.5236] 1.157144 84 4 51]1.15 1.666] 2.4704] 2049.8] 1820.4] 1820.4
Hexachior: tadiene 14000 195 1082.5| 1995.8719]  6.21f 1.071185 84 79 6[1.05 1.666] 2.3608] 1445.3] 1166f 1166
Hexachlioroethane 7500 98} 940.2741 1477.8293] 6.156] 1.033951 84 83 1]1.05 1.666] 2.3608]| 1208.9] 1052} 1052
indeno(1,2.3-CD)pyrene 140000} 57| 3027.81] 15317.846] 6.3769] 1.418759: 84 16 82[1.40 1.666] 2.7606| 5812.2] 2473.1] 2473.1
{iron 4.3E+08] 1E+06] 9.5E+07] 77809396] 18.057| 0.870047 83 0] 100}0.85 1.666] 2.159] 1E+08] 1E+08] 1E+08
lisophorone 7500} 65] 939.583{ 1478.1911 6.1501] 1.042847 84 83| 1{1.05 1.666] 2.3608] 1208.3] 1058} 1058
3 o €
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Table 3. UCL 95 and EPCs For Soil COPCs in Unnamed Parcel (unit: ug/kg)

In
Max Min Standard lStt:mdard .
Andlyte Name Value |Value |AveraggdDeviation |in Ave. |DeviationjNumber|NonDef|Detfreq|tStdDev [tStat {hStat  |UCL  |InUCL [EPC
Isopropyibenzene 2000000] 1] 47384.4] 291530.07] - 4.11] 2.538581 80 4 95[2.55 1.667] 4.2999]101715] 5220.4] 5220.4
Lead 5710000] 20400( 880148 1010037.8] 13.117] 1.199868 83 0 100{1.20 1.666] 2.5252] 1E+06] 1E+06] 1E+06
Magnesium , 1.386+08] 751000] 1E+07| 15703791] 15.755] 0.856729 83 0 100{0.85 1.666] _2.159] 1E+07] 1E+07] 1E+07
Manganese 13000000] 112000{1270783| 1740408.7] 13.626} 0.871117 83 0 100]0.85 1.666] _2.159] 2E+06] 1E+06] 1E+06
Mercury 3800 25| 634.458| 568.61546] 6.0952] 0.925245 83 2 98]0.95 1.666] _2.256] 736.62| 857.25| 857.25
Methoxychior 1150 0.54] 71.119] 163.71989] 3.1593| 1.485786 8 40 51[1.50 1.667]  2.881]101.44| 114.62[ 114.62
Methyl acetate 1100000 51 31413.8[ 165761.36] 3.179| 2.421664 8] 47 43[2.40 1.666] 4.089] 61730[ 1345.8[ 1345.8
Methyl ethyl ketone 2000000 1] 57312.7] 303872.65] 3.9912| 2.523816 84 5 94[2.50 1.666] __4.228]112550] 4218.7] 4218.7
Methyl Isobutyl ketone 480000 3] 13018.9] 68346.818] 3.2026]  2.4305 81 36 56]2.45 1.667] 4.1585] 25676] 1460.1] 1460.1
Methyicyclohexane 13000000 2| 194151] 1462879.7] 3.6468] 2.557092 83 16 81]2.55 1.666] 4.2999461701] 3396.1] 3396.1
Methylene chiloride 1000000 5] 28892] 157284.5| 3.061] 2.398146 84 79 6]2.40 1.666] 4.089] 57483[ 1110.8{ 11108
N-Nitrosodi-N-Propylamine 14000{ 195} 1241.13]| 2243.0996] 6.276{ 1.12556 84 N 15[1.15 1.666] 2.4704{ 1648.9] 1359.2] 1369.2
N-Nitrosodiphenylamine 7000] _ 150| 901.488] 1340.5811] 6.1812| 0.983325 84 65 23[1.00 1.666] _2.306] 1145.2[ 1005.8] 1005.8
INaphthalene 330000 70] 10067] 41254.105] 6.8874] 1.813666 84 15 82[1.80 1.666] 3.2666] 17566] 9724.7] 9724.7
[Nickel 669000 4800] 76598.8] 94897.104] 10.873] 0.81362 83 0 100[0.80 1.666 2.112] 93955| 88764 88764
Octachlorodibenzo-P-Dioxin 2.148] 0.456] 1.055| 0.7551702] -0.119] 0.5659047 4 0 100/0.65 2.353]  5.969] 1.9435] 10.695] 2.148
Octachlorodibenzofwan . . . 1.816] _0.791] 1.32975] 0.5272036] 0.2211] 0.419485) 4 0 100{0.40 2.353| 3.9355] 1.95| 3.5333] 1.816
,p’-DDD 1100]  0.32] 89.7101] 164.20729] 3.5244] 1.599865| 83 9 8o1.60 1.666] 3.0086] 119.74} 207.63| 207.63
D -DDE 790]  0.39] 48.5721] 88.816733] 3.2408} 1.245543 84 5 94]1.25 1.666] _ 2.58] 64.717] 78.982| 78.982
p’-DDT 570 1.95] 25.4881] 60.382141] 2.1664] 1.31251 80 63 21[1.30 1.667| 2.6402] 38.418] 30.497] 30.497
Pentachlorophenol 36000  110] 3133.33] 5210.2162] 7.2998| 1.117137 84 55 3s[1.10 1.666] 2.4156] 4080.4] 3714.7] 3714.7
Phenanthrene 210000 52| 7831.21] 25797.881] 7.3149] 1.683282 84 3 96]1.70 1.666] 3.1362| 12521] 11059] 11059
Phenol 97000 61| 2022.81] 10573.837] 6.1877] 1.161476 84 78 7[1.15 1.666] 2.4704| 3944.9] 1309.2 1309.2
Potassium 3380000} 162000] 9453461] 637223.68] 13.559] 0.646161 83 0] __100]0.65 1.666] 1.9855] 1E+06] 1E+D6) 1E+06
Pyrene 440000 50| 10078.2] 48688.998] 7.3124] 1.633955 84 4 95[1.65 1.666] 3.0724] 18929] 9880.6] 9880.6
Selenium 20000 230| 2818.13] 2682.44] 7.5906| 0.912938 83 9 89{0.90 1.666] _2.206] 3308.7| 3750.9] 3750.9
Siver 639000] 110} 10949.2] 69932.081] 7.486] 1.445047 83 10 88[1.45. 1.666] 2.8208| 23739| 7958.1] 7958.1
Sodium 23600000] 563000{1656277| 2623052.3] 14.044} 0.574127 83 o] - 100fo.55 1.666] _1.911] 2E+06] 2E+06] 2E+06
Styrene 2000000 5[ 66846.6] 337898.23] 3.5392| 2.579577 78 13 83[2.60 1.667] 4.3718]130637| 3468.4] 3468.4
Tert-Butyl Methyi Ether. 1000000 5| 31417] 163911.22] 2.9878] 2.455152 83 72 13[2.45 1.666] 4.1585] 61395 1247.9] 1247.9
Tetrachloroethene 1000000 1] 31800.2] 164882.52] 2.8827] 2.568481 82 55 33[2.55 1.666] 4.2999] 62143] 1649.8] 1649.8
Thofflum 26000]  355] 6109.4] 5228.6028] 8.3613| 0.910754} 83 4 95[0.90 1.666] _2.206] 7065.7] 8086.1] 8086.1
Toluene 8900000 2| 248928| 1355421.7] 3.1204] 2.905797| 84 A 51]2.90 1.666] 4.8032[495313| 7210.3] 7210.3
trans-1,2-Dichloroethene 1000000 5] 31416.9] 163911.25] 2.9768] 2.458483 83 72 13]2.45 1.666] 4.1585] 61395] 1246.2] 1246.2
trans-1,3-Dichioropropene 1000000 5| 31044] 162956.68] 3.0269] 2.43291 84 67 20[2.45 1.666] 4.1585| 60666] 1208.3] 1208.3
Trichlioroethene 460000 1] 12982.7] 69678.602] 2.8176] 2.398191 83 60 28{2.40 1.666] _4.089] 25726] 876.69] 876.69
Trichlorofluoromethane 1000000 1].30676.6] 162019.21] 2.5635] 2.654188 85 34 60[2.65 1.666] 4.4437] 59950] 1591.9] 1591.9
Vonodum 73400] _1800] 24734.9] 13373.421| 9.0656] 0.608229) 83 0] ___100[0.60 1.666] _1.946] 27181] 29182] 20182
Vinyl chioride 1000000§ 11 31416.8] 163911.27] 2.9339| 2.491264 83 67 19]2.50 1.666] _4.228] 61395] 1339.8] 1339.8
Xylenes 5600000 3] 149996] 796775.91] 4.0799] 2.911321 81 9 89]2.90 1.667] 4.8032|297547] 19560] 19560
Znc 0000000} 18700]1333653] 1732384.7] 13.468] 1.195292 83 0] __ 100[1.20 1.666] 2.5252] 2E+06] 2E+06] 2E+06
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APPENDIX B

Air Concentration Model of Groundwater COPCs




Air Concentration Model for Groundwater COPCs

Calculations of air concentrations are based on the assumption that during construction
work, soil is excavated and groundwater is exposed to the air. The exposed area is
modeled as a shallow pond with dimensions of 2 m x 2 m x 0.5 m. And EPC,; is
calculated using a “box model” approach described in U.S. EPA (1986), by using the
following equation,

E
EPC — 1)
“ WxUxH (

where:

H = Mixing .hcight = 2 m (height of an average man)

U = Average wind speed within mixing zone = 4.6 m/s (U.S. Dept. of Commence
2000) _
W = Width dimension of the pond =2 m
E = Emission rate (g/s)

The emission rate is determined by using the following equations (Thomas, 1990):

E=K,xCxA ' 2)
where:

K = Liquid phase mass transfer coefficient (cm/hour)

C = Concentration of chemlcal in liquid phase (mg/L)

A = Contaminated area (cm ) =200 x 200 (cm )

K,is calcu_lated from:

K. = | @)

-where:

(K, ) 4, = Overall liquid phase exchange coefficient (hour)
Z = Depth of the pond (cm) =50 cm

(K} ) for ponds is estimated by the equation:

D¢
(K:)m =_5.,—(K:)pg.¢ (4)



where:

D* = Diffusion coefficient of the chemical in water (cm?/sec)

D* = Diffusion coefficient of oxygen in water (cmzlsec)
=220 x 10~° cm%/sec (Thomas, 1990 and EPA 1996)

(K?) ps = Oxygen reacration cocfficient (hour™) = 0.008

References:

Thomas, R.G. 1990. Volatilization from Water. In Handbook of Chemical Property
Estimation Methods: environmental mental behavior of organic compounds.

U. S. Department of Commence, 2000.
Jiwww A viol/ch ine/ccd/av

US. EPA, 1986. Development of Advisory Levels for Polychlorinated Biphenyls
(PCBs) Cleanup. OHEA-E-187

U. S. EPA, 1996. Technical Background Document for Soil Screening Guidance.
EPA/S40/R-95/128.
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Table B-1.
AIR CONCENTRATION OF GROUNDWATER CONTAMINANTS
— .
Ciquid ' Dl,w Do (Kvo)pondo (Kve)m. KL E Cur
(mglL) ‘| (cm2/sec) | (cm2/sec) | (hr) (hr') (cm/hour) (g/sec) (g/m®)
e
24 9.80E-06 | 2.20E-05 [8.00E-03[ 3.56E-03 | 1.78E-01 | 4.75152E-06| 1.72E-07 |
0.2 117E-05 | 2.20E-05 | 8.00E-03| 4.25E-03 | 2.13E-01 | 4.01818E-07| 1.46E-08
Chlorobenzene 02 8.70E-08 | 2.20E-05 | 8.00E-03| 3.16E-03 | 1.58E-01 | 2.98788E-07| 1.08E-08 “
Ethylbenzene 5.8 7.80E-06 | 2.20E-05 | 8.00E-03 | 2.84E-03 | 1.42E-01 | 9.13939E-06| 3.31E-07 |
Methylena chloride 0.2 1.47E-05 | 2.20E-05 | 8.00E-03 | 4.25E-03 | 2.13E-01 | 4.01818E-07| 1.46E-08 ||
oluene 380 - 8.60E-06 | 2.20E-05 | 8.00E-03| 3.13E-03 | 1.56E-01 | 6.60202E-05| 2.39E-06 ||
“xgenes 18.0 1.00E-05 | 2.20E-05 | 8.00E-03 | 3.64E-03 | 1.82E-01 | 3.63636E-05| 1.32E-06 |

Parameters of model pond

Length (m) ' 2
idth (m) 2 I
Depth (m) 0.5 i
Area (m°) 4 |
CF(m/cm) 100 f
F{hour/sec) 3600
H (Mixing Height of Man, m) 2
verage wind g, m/s 4.6
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APPENDIX C

Risk Calculations Tables for Alburn, U. S. Drum and
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Table A-1.
TOXICITY FACTORS FOR CHEMICALS OF POTENTIAL CONCERN FOR L AKE CALUMET CLUSTER SITE:
ALBURN
re e
— T —
ﬁ% [ Panticulate | Volatile (URF)
Ingestion Slope | EPCfor | EPCfor | EPCfor | EPCior GW| Inhaiation Siops | Dermal Siops

coPC Factor EPC for 8ol | Sediment | 8W aw in alr Factor Factor Inhsiation Risk Factor
(ughg) | (vghg) | (ugh) (@/m) | (kpdayimg) | (kg-dayim _(m'rug)
nic 1.50E+00 1.62E404_| 1.04E+05 1.22E+02 1.50E+00 4.30E-03
eryRum _ 1.55E403 6.30E+00 0.00E+00 0.00E+00
one S50E02 | 8.30E+04 240E103 | 1.79E-07 2.90E-02 5.50E-02 8.29E-08

a 7.30E-01 5.00E+03 8.00E+00 3.10E-01 7.30E-01 886E05 |

Be ranthene 7.30E-01 5.84E+03 1.00E+01 3.10E-01 7.30E-01 8.86E05 |
7.306-02 9.00E+00 3.10E-02 7.30E02 8.86E-06
a 7.30E+00 4.43E+03 - 8.00E+00 3.10E+00 7.30E+00 8.86E-04
C 7.30E-03 1.10€+03 8.00E+00 3.10E-03 7.30E-03 8.86E-07
Dioenz(a,hjanthracene 7.30E+00 1.51E+03 8.00E-01 3.10E+00 7.30E+00 .86E-04
i 1,2 7.30E-0 2.93E+03 .00E+00 3.10E01 7.30E01 8.88E-05
is(2 Ether 1.10E+00 8.81E+02 .60E+02 1,16E+00 1.10E+00 331E-04

Bis(2 late 1.40E-02 _ .80E+01 40E-02 —
. 4.50E+00 _ 3.00E-01 — 4.50E+00 4.50E+00 1.29E-03
ethylene chioride 7.50E-03 5.47E+04 1.70E+02 | 1.46E-08 1.65€-03 7.50€E-03 4.71E07
N-Nh 4.90E-03 6.00E+00 4.90E 03 0.00E+00
strachioroethens 5.20E-02 5.68E+04 2.00E-D: 5.20E-02 §.71E-07
Tichioroethene 1.10E-02 8.35E+04 3.00E-03 1.10E02 _ 71E08
Chioride 7.20E-01 5.08E+04 B80E-02 7.20E-01 _ 4.57E-08
Total PCBs 2.00E+00 1.04E403 2.00E+00 2.00€+00 5.71E-04
Noncarcinogenic Risk

ingestion EPCfor | EPCfor | EPCfor [EPCTorGW| __ Inhatation | Dermal | Volstile inhalation Ref.
[+]+] Reference Dose | EPC for Soll | Sediment swW _aw inalr Reference Dose | Reference Doss Dose

_fughg) | (ugh) | (ugr) | (g/m3) | (mghgdey) | (mohkgday) |  (ugm) |
JAntimo 4.00E04 | 158E+04 _ 6.80E+00 4.00E-04 _ 0.00E+00
{Arsenic 3.00E-04 1.62E+04_| 1.04E+05 — 1.22E+02 3.00E-04_ 0.00E+00
iBarium 7.00E02 | 3.84E+05 3.58E+02 | 4.65E+03 1.43E04 7.00E-02 _ 5.01E-01
iBoeryliium 200E03 | 1.55E+09 6.30E+00 5.71E-06 —200E03_ 2.00E-02
JCadmium 5.00E-04 73E+03 | 2.19E+01 5.00E-04 _ 0.00E+00
hromium 1.60E+00 | 2.61E+05 | 5.37E+06 | 3.52E+02 1.50E+00 0.00E+00
Manganese 4.60E-02 3.90E+08 2.709E+03 | 4.07E+03 1.43E-05 4.60E02 5.01E-02
iercury 3.80E+00 8.80E-05 0.00E+00 3.01E-01
iNickal 2.00E-02 2.18E+02 ' .00E-02 0.00E+00
IThatiium ) 8.00E-05 2.60E+00 .00E-05 .00E+00
fVanadium 7.00E-03 2.64E+02 00E-03 0.00E+00
17 . 300E01 6.94E+03 3.00E-01 0.00E+00
Bls(2-ethyihexyjphthaisie | 200F-02 7.80E+01 2.00E-02 0.00E+00
[Carbon disullide. 1 100E01 | 8.20E+04 — 2.00E-01 1.00E-01 7.00E+02
e —— " —Wm 1.70E+02 | 1.08E-08 6.71E-03 2.00E-02 00E+01
12 4-Direthwiphend 2 00E-02 3.20E+02 _ 2.00E02_ .O0E +00
Ethyiberzen 1.00E01 | 4.72E+08 5.80E+03 | 3.31E-07 2.88E-01 1.00E-01 1.00E+03
IHeptachior ~ B.ODEDA_ 3.97E+00_ 3.00E-01 5.00E-04 0.00E+00
Methylene chioride 6.00E-02 5.4TE+04 70E+02 | 1.46E-08 8.57E-01 6.00E-02 3.00E+03
INaphthaien 2.00E-02 T 4.20E+02 8.57E-04 2.00E-02 3.00E+00
strachiorosthens “1.00E02___| 5.68E+04 1.00E-02 0.00E+00
richioroethens 6.00E-03 8.35E+04 N ' 6.00E-03 0.00E+00
oluene | 200E-01 | 1.67E+08 3.80E+04 | 2.39E-06 114E-01 2.00E-01_ 3.99E+02
[Vinyl Chioride 3.00E-08 6.08E+04 S 2.90E-02 3.00E-03_ 1.02E+02
ylons 200400 | 2506407 TOE01| 132608 _2006:00_ 0.00E+00
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Table A-1.
TOXICITY FACTORS FOR CHEMICALS OF POTENTIAL CONCERN FOR LAKE CALUMET CLUSTER SITE:
ALBURN

Nete!
OOPC: Contaminants of potential concem
EPO: Bxposure point conceniration

P CEE- R Sl . % g_n N I | g_u TR LD REowl sELp Pt -




Table A-2.
SOIL INGESTION EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:

ALBURN
Carcinogenic Risk
LADD=EPCxFIxIRSxEFXEDXCFABWxATc)
I |
EPC=exposure point concentration (ug/kg)
Fi=fraction ingested from contaminated source
IRS=sol ingestion rate (mg/day)
EF=exposure frequency (days/year’
ED=exposure duration (years)
CF=conversion factor 10-9 kg/ug
BW=body weight (kg)
ATc=averaging time for carcinogens (days)
ELCR=LADDx8Fo
. 3— SFo=oral cancer siope factor (kg-day/mq)
W/ LADD-=lifetime average daily dose (mg/kg-day)
W , industrial /
K Exposure Factor On-site Worker Construction Commercial Mower Landscape
Worker Worker
.. Worker
-~y » |[IRS (mg/day) 50 480 50 480 50
} Fl 0.5 1 0.5 1 0.5
EF (daylyear) 50 30 250 10 20 p
ED (years) 25 1 25 25 25
BW (kq) 70 70 70 70 70
Alc (days) 25550 25550 25550 25550 25550
Conversion Factor (kg/ug) 1.00E-09 1.00E-09 1.00E-09 1.00E-09 1.00E-09
Noncarcinogenic Risk
ADD=EPCxFIxIRSXEFxEDxGFI(BwleTn)
L I
EPC=exposure point concentration (ug/kg)
Fi=fraction ingested from contaminated source
IRS=s0il ingestion rate (mg/day)
EF=exposure frequency (days/year)
ED=exposure duration (years)
BW=body weight (kg)
ATn=averaging time for noncarcinogens (days)
9
5 HQ=ADD/RIDo
2 ADD-average daily dose (mg/kg-day
3 } RfDo=Injestion reference dose (mg/Xkg-day)
industrial /

o Construction Landscape
5 f Exposure Factor On-site Worker Worker cowmmw h:lal Mower Worker
’ IRS (mg/day) : 50 480 50 480 50

: Fl 0.5 1 0.5 1 0.5
EF (daylyear) 50 30 250 10 20
B ol ED (years) - 1 25 25 2
BW (kg) 70 70 70 70 70
. 9125 9125 9125
: Conversion Factor (kg/ug) 1.00E-09 1.00E-09 1.00E-09 1.00E-09 1.00E-09
Page 3 of 22
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Table A-3,
SOIL INGESTION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE: ALBURN
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Table A-4.

5
~.=~

SOIL DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE: ALBURN

Carcinogenic Risk

LADD=EPCsolIxISAxAFxABSxEFxIEDxCFI(BWxATc

EPC=exposure point concentration (ug/kg)

SA=body surface area (cm’/day)

AF=soil adherence factor (mg/cnt’)

ABS=dermal adsorption factor (unitless)

EF=exposure frequency (days/year)

ED=exposure duration (years)

CF=conversion factor (10-9 k

BW=body weight (kg)

ATc=averag'glt'gFe for carcinogens (days)

ELCR=LADDxSFTd

SFd=dermal cancer slope factor (kg-day/mg)

LADDx=lifetime average daily dose {(mg/kg-day)

: industrial /
Exposure Factor On-site Worker Mower Landscape Construction Commercial
Worker Worker
Worker
SA (cm®/day) 3300 3300 3300 3300 3300
AF(mg/em?) 0.2 0.2 0.2 0.2 02
ABS Chemical Specific
inorganics 0.01 0.01 0.01 0.01 0.01
 Bis(2-ethylhexyl)phthalate 0.4 0.4 0.4 0.4 0.4
Tetrachiorosthene 0.03 0.03 0.03 0.03 0.03
Trichlorosthene 0.03 0.03 0.03 0.03 0.03
Vinyl chloride 0.03 0.03 0.03 0.03 0.03
EF (day/year) for Soil 50 10 20 30 _250
EF (day/year) for Sediment 5 5 5
ET (hour/day) 5 8 8 8 8
[ED 25 25~ 25 1 3
BW (kg) 70 70 70 70 70
Alc (days) - for Soil 25550 25550 25550 25550 25550
Alc (days) - for Sediment __ 25550 25550 25550
Conversion Factor (kg/ug) 1.00E-09 1.00E-09 1.00E-09 1.00E-09 1.00E-09
Page § of 22



Table A-4.
SOIL DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE: ALBURN

e —

L
Noncsrcinogenic Risk

Amufm@:(iﬂm‘l’n)-&l and Sedimant

EPC=exposure point concentralion

SA=body sirface asea (crifAday)

AF=s0i adherence factor (mg/cr)

ABS=dernal adsorplion factor

EF=exposure frequency (days/yeas)

ED=exposure duration (yoars)

CF=conversion factor 10-8 kpimg

BW=body weight Gq)

ATn annmlllmlu {days)

ey St

dose ggq-m
industrial /
Landscape Construcion | -
Exposure Fector On-slie Worler Mower Worker Worker Commercial
|SA (om’dey) 3300 3300 3300 3300 3300
AFtmg/om’) 02 02 02 02 _02
| ABS Chemicsl Specific
inorgenics 0.01 0.01 0.01 0.01 0.01
0.4 0.4 0.4 04 0.4

Tetrachiorosthens 003 0.03 0.03 0.03 0.03
Trichiososthene 0.03 0.08 0.03 0.03 0.08
| Vinyl chioride 003 0.03 0.03 0.08 0.03
Others 0 o 0 0 [
[EF (dey/year) for Sol 50 10 20 2 250
[EF (dmy/year) for Sediment 5 5 5
[ET (houskey) 5 8 8 8 8
[ED (yoars) > S 3 1 >
BW fx)) 70 70 70 0 70
[An (days) - for Sol 73 NS NS 40 NS5
Asn (daye) - for Sediment Nns 40 NS5
Conwersion Factor kghug) 1.00E-00 1.00E-08 1.00E-09 1.00E-08 1.00E-00
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iy ' Table A-5.
l WATER DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE: ALBURN

" |Carcinogenic Risk
LADD=EP(>xSAxPCxETxEFxEDxICFI(BWxATc)
EPC=exposure point concentration (ug/l)
SA = skin surface area (cnf) [
PC = Permeabiilty Constant (cmr)
; EF=exposure frequency (days/year)
”'t_, ET = exposure time (hour/day)
U ED = exposure duration (years)
- CF = conversion factor 10-8 (L-mg/ont-ug)
o BW = body weight (kg) .
} . Atc = averaging time for carci ns (days)
- ELCR:LADD:STd
TI. : SFd=dermal cancer slope factor (kg-day/mg)
. LADD=lifelime average daily dose (mg/kg-day)
: ' Industrial /
!~- . Exposure Factor On-site Worker Mower Landscape Construction Commercial
Worker Worker Worker
I SA (om®?) 3300 3300 3300 3300 3300
J ; PC(crmhi) Chemical Specific
-4 Inorganic 1.00E-03 1.00E-03 1.00E-08 1.00E-03 1.00E-03
Benzo(a)pyrene 1.20E+00 1.20E+00 1.20E400 1.20E+00 1.20E+00
Benzo(a)anthracene 8.00E-01 8.00E-01 8.00E-01 8.00E-01 8.00E-01
Benzo(b)fluoranthens _1.20E400 1.20E+00 1.20E+00 1.20E+00 1.20E+00
Dibenzo(a h)anthracene 2.70E+00 2.70E+00 2.70E+00 2.70E+00 2.70E+00
Indeno(1,2,3-cd)pyrene 1.90E+00 1.80E+00 1.90E+00 1.90E+00 1.90E4+00
Benzo(k)fiuoranthene '
Chrysene 8.10E-01 8.10E-01 8.10E-01 8.10E-01 8.10E-01
Viny! chioride 7.30E-03 7.30E-03 7.30E-03 7.30E-03 7.30E-03
bis(2-ethythexyl)phthalate 3.30E-02 3.30E-02 3.30E-02 3.30E-02 3.30E-02
Tetrachioroethene 4.80E-02 4.80E-02 4.80E-02 4.80E-02 4.80E-02
Trichlorosthene 1.60E-02 1.60E-02 1.60E-02 1.60E-02 1.60E-02
EF (day/year) for SW & GW 5 5 5
[ET (hour/day) 1 1 1 1 1
|ED (yoars) 25 1 25
BW (kg) 70 70 70 70 70
A¢c (days) - for SW & GW 25550 ' 25560 25550
Conversion Factor (L-mg/on 1.00E-08 1.00E-08 1.00E-08 1.00E-08 1.00E-
i
g3 )
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Table A-5.
WATER DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE: ALBURN
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Table A-6.
DERMAL EXPOSURE EVALUATION FOR SOIL FOR LAKE CALUMET CLUSTER SITE: ALBURN
Carc ggonlenhk
On-alte Worker Mower Landscape Worker Contruotion Worker Industrial/Commercial Worker
cOPC Dermal Adsorp. Factors (ABS) | LADD ELCR LADD ELCR _LADD ELCR LADD ELCR
3.00E-02 2.24E-07| 3.36E-07] 4.48E-08] 6.72E-08 8.96E-08] 1.34E-07 6.38E-03| 8.06E-09
1.00E-02 7.176:09]  0.00E+00|  1.43E-089] 0.00E+00 2.87€-09| 0.00E+00 1.72E-10]| 0.00E+00 3.50E-08 oooE+oo
3.00E-02 1.165E-08| 8.32€-08] 2.30E-07] 1.26E-08 4.60E-07] 2.53€-08 2.76E-08] 1.62E-09 5.75€-06] 3.16E-07
1.00E-02 4.076-09]| 4476-09] 8.13E-10] 8.94E-10 1.636-09] 1.79E-09 5.76E-11| 1.07E-10 2.03E-08] 2.24E-08
S.00E-02 7.58E-07] 6.68E-08] 1.62E.07] 1.14E-09 3.03E-07} 2.27E-08 1.862E.08] 1.36E-10 3.79E-06| _ 2.84E-08
3.00E-02 7.65E-07] 4.08E-08] 167E-07| 8.17E-09 3.14E-07] 1.63€-08 1.89E-08] 9.80E.10 3.93E-08] 2 04E-07
3.00E-02 1.16E-08] 1.276-08] 2.31E-07| 2.54E.09 4.626-07| 5.06E-09 2.77E-08] 3.05E-10 5.78E-08] 6.35E-08
3.00E-02 7.03€-07] 5.06E-07] _1.41E-07] 1.01E-07 2.81E-07| 2.02E-07 1.69€-08] 1.21E-08 E-06 .538-06
1.40E-01 1.256-07]  2.50E-07]  2.50E-08] 5.01E-08 5.01E-08] 1.00E-07 3.00E-09] 6.01E-08 . 1:28%.06
Nonoa! Risk
Dermal . Factors (ABS On-site Worker Mower Landsospe Worker Contruction Worker | Industrisi/Conwnerclal Worker
ADD HQ ADD HQ ADD HO ADD HQ ADD Ha
1.00E-02 2.06E-07| 6.12E-04] 4.09E-08] 1.02E-04 8.19E-08] 2.06E-04 1.12E-06| 2.80E-03 1.02E-06| 2 56E-03
3.00E-02 6.27E-07| 2.09E-03] 1.25E-07] 4.16E-04 2.61E-07] 8.36E-04 3.43E-08| 1.14E-02 3.14E-08]  1.05E-02
1,00E-02 4.96E-08]  7.08E-05] 9.92E-07| 1.42E-05 1.98E-05] 2.83E-06 2.79E-05| 3.88E-04 248E05| 354E.04 |
1.00E-02 2.01E-08] 1,00E06] A402E-09] 201E06 | _ 8.03E-00] 4.02E-08 1.10E:07] 5.50E-05 1.00E-07| _ 5.02E-05
1.00E-02 . 9.44E-08)| 189E-04| 1.89E.08] = 3.78E-05 3.78€-08| 7.65E-05 8.17€-07| 1.03£-03 4.72E-07] 9.44E04
1,00E-02 3.376-08| 2.25€-08] 6.786-07] _ 4.80E-07 1.35-08] 9.00E-07 | 1.86E.05] 1.23E-06 1.69E-05]  1.12E-05
1.00E-02 6.04E-05] 110E-03] 1.01E-06] 219E-04 2.02E-05] 4.38E-04 2.76€-04] 6.00E-03 2.82€-04] 548E-03
3.00€-02 321E.08] 3.21E-05] 642E-07] 6.42E-08 1.28E-06| 1.28E-05 1.76E06]_1.76E-04 1.81E-05| ~ 1 61E-04
3.00E-02 1.61E-08] 8.04E06] 322E-07] 1.61E-05 8.43E.07] 32905 .8.80E-08] 4.40E-04 8.04E-08] 4.02E-04
3.00E-02 1.83E-04] 1.83E-03] 39.86E-05] s.66E-04 7.30E-05] 7.30E-04 1,00E-03] 1.00E-02 916E-04| 0.16E-03
1,00E-0t 6136-10] 1.03€:08] 1.03E-10] 2.05€-07 2.05E-10] 4.10E-07 281E.00] 681E-08 2.66E-08]  543E-08
3.00E-02 212E08] 354E08| 424E-07( 7.07E08 8.49E-07| 1.41E-05 | 116E-05] 1.94E-04 1.08E-08] 177604
3.00E-2 220E-08] 220E.04] 4.40E-07] 4.40E-05 8.80E-07] 8.806-08 1.206-05] 1.206-03 1106081 1.10€-03
3.00E-02 8.24E-08] 5.39E-04] 6.47E-07] 1.08E-04 1.29E-06] 2.16E-04 | 1.77E-05{ 295E-08 | 162605 270E-03 |
3.00E-02 6.476-05| 3236-04] 1.20E-05| 6.47E-05 2.60E-08] 1.29E-04 3.54E-04| 1.77E-08 323E-04]  1.62E-03
3.00E-02 1.976-08] 6.56E-04] 394E-07] 1.81E-04 7.67E-07] 2.62E-04 1.08E-06] 3.69E-08 9.84E-08]  3.28E-03
3.00E-02 9.60E-04] 4.84E-04] 1.94E-04| 9.69E-05 3.67E-04] 1.94E-04 5.30E-03] 2.65E-03 4.84E-03] 2.42E-03
Summary
Mower Landsospe Worker | Contruction Worker | IndustrislGommerolal Worker
LCR for | ' Bl 2.M4E-07 4.88E.07 2.99E-08 L0808 ]
| for this 8.176.03 163€.03 3.27E-03 4 A7E-02 4.00E.02_
Notes: . .
ELCR: Excess lletime cancer risks
[Hi: Hazard index
:Contaminants of potential concem A}
wwﬁur
ADD: Average dally dose
HQ: Hazard quotient i
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Table A-7.

DERMAL EXPOSURE EVALUATION FOR SEDIMENTS FOR LAKE CALUMET CLUSTER SITE: ALBURN

_nq.m Risk —
| _ On-site Worker _ Contruction Worker industrial / Commercial Worker
Dermal Adeorp. Factors LADD | ELCA_ LADD ELCR LADD ELCR
3.00€-02 1.44E-07| _2.16E-07 5.76E-00] 8.84E-09 1.44E-07 2.16E-07
h 0.00E+00 1.92E 1.40E-10 | 6.88E-00 | 6.47E-11 9.61E-08 7.02E-10
| Noncercinogenio Risk - —
| Dermal . Factors —__On-site Worker Contruction Worker industrial / Commerolal Worker
PC _ADD HQ ADD HQ ADD HQ
3.00E-02 4.03E-07] 1.34E-03 3.68E-08] 1.23E-02 4.03E-07 1.34E-03
romium 1.00E-02 6.04E-07] 4.62E-07 6.33E-08| 4.22E-08 8.94E-07 4.62E-07
) } Summary _ '
1 On-site Worker Contruction Worker Industrial / Commerclal Worker
ELCR forthispathwaye | 2.18E-07 8.70E-09 2.17—|E-o7
HL for this pathways - 1.34E-03 1.23E-02 1.34E-03 ]
Notes:
ELCR: Exoess (ifetime cancer risks
Hi: Hazard index
COPC:Contaminants of potential conoem
LADD: Lifetime average dally dose
ADD:; Average daily dose
HQ: Hazard quotient
( Page 10 of 22
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Table A-8.
DERMAL EXPOSURE EVALUATION FOR SURFACE WATER
FOR LAKE CALUMET CLUSTER SITE: ALBURN

R
I Carcinogenic Risk i
. On-site Worker Contruction Worker Industrial / Commercial Worker ||
COPC Permeability Constant cm/hr LADD ELCR LADD ELCR LADD ELCR |
Heptachlor : 1.10E-02 7.61E-10] 3.43E-09 3.04E-11{ 1.37E-10 7.61E-10 3.43E-09 i
| - Noncarcinogenic Risk :
] On-gite Worker Contruction Worker Industrial / Commercial Worker
fcorc ' Permeabliity Constant cm/hr ADD HQ ADD HQ ADD HQ
Barium 1.00E-03 2.31E-07 3.30E-06 2.11E-06] 3.01E-05 2.31E-07 3.30E-06
Manganese 1.00E-03 1.80E-08] 3.92E-05 1.64E-05| 3.57E-04 1.80E-06 3.92E-05
| Summary i
On-gite Worker Contruction Worker industrial / Commaercial Worker
ELCR for this pathwa 3.43E-09 1.37E-10 3.43E-09
Hi for this pathwa 4.25E-05 3.88E-04 _4.25E-05 - |
Notes: E
ELCR: Excess fifetime cancer risks
Hi: Hazard index

COPC:Contaminants of potential concem
LADD: Lifetime average dally dose

ADD: Average dally dose

HQ: Hazard quotient
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Table A-9.
DERMAL EXPOSURE EVALUATION FOR GROUNDWATER
FOR LAKE CALUMET CLUSTER SITE: ALBURN

, ] On-site Worker Contruction Worker industrial /| Commercial Worker
Permeabiiity Conetant omAw LADD | ELCR LADD SLCA LADD
1.00E-03 2.81E-08] 4.22E-08 1.13E-09] 1.80E-09 2.81E-08
1.008-03 1.48E€-00| 0.00E+00 8.81E-11] 0.00E+00 1.45E-09
2.10E-02 1.16E-08]  6.39E-07 4.68E-07] 2.86E-08 .10E-08
2.10E-03 1.268-07]  1.39€-07 8.04E-00] 6.84E-00 1.26E-07 1.39E-07
_AB0E-03 1.76E-07  1.32€-00 7.08E-00] 6.20€-11 1.76E-07 32E-00
2.00E-02 2.77€-08] 1.38E-10 “1.11E-00] 8.42E-12 2.77E-08 36E-10
o Noncsreinogenio Risk
i} o On-site Worker Industrial / Commerolal Worker
Permesbiity Constant cmiw ADD__| Ha ADD HO
. 1.008-03 4.26E-00] 1.07€-08 A 4.26E-00 1,07€-08
— j@l_—e@ > T —
L 1.00E-03 S.00E-08] 4.20E-08 | 2. 3.00E-08 4.29E-08
o - 1.00E-03 4.07E09| 203E-08 | 3. 4.07€-09 2.03E-4
- 1.008-03 1.418-08| 2.83E-08 1.41E 2.83E-08
1. 100803 | 227E07] 1.82€-07 2.27€-07 “1.526-07 |
I 100803 | 2.63E-08] B.71E-08 2.63E-08 8.71E-08 |
b 100603 , 2.92€-09 |___2.32E.00 J
Nicke! o 100E03 1.39€-07] 6.9 1,39€-07 8.97E-08
om | 1.006-03 |__2.10E-08 | 1.68E-00 2.10E-08
anadium . . 10003 1.84E-07  2.34E-08 | 1.84E:07 2.34E-08
I 1,00E-03 |4t 1.49E-08 4 48E-08 | 1.49E-08
Wu ) 3.90E-02 | 1.68e-08] 8.426-08 1.68E-08 8.42E-08
" 4.10E-02 | 4.80E-08] 2.25E-04 | 4.80E-08 2.25E-04
A | 180802 3,10E-08]  1.58E-04 [___3.10E-08 1.55E-04
Emonm I 7.40E-02 i 2775-04 2.77€-03 2.776-04 2.77E
Methylene ohioride 1. 4.808-03 | 454807 8.238-08 4.94E-07 8.23E-08
[Naphthalene ~ o 6.90E-02 | 1.87E-08] 9.36E-04 1.87E-08 9.36E-04
cluene ] 4.80E-02 1.10E-03| 8.82E-03 1.10E-03 5.52E-03 ‘
M —_0.006:02 9.30E-04| 4.658-04 9,30€-04 4.68E-04
B ___Bummary !
T T _Onesite Worker industrial / Commerolal Worker n
pathways ' T _ 8.22E-07 8.22E-07
'.'f: ,:f.' :'."m“,. — 7 1,06E-02 1,08E-02 )
Notes:
ELCR: Exoess istime cancer risks
Hi: Hazard index
COPC:Contaminants of potential conoem
LADD: Lifetime average dally dose
ADD: Average dally dose ( (
HQ: Hazard quotient 7

. PP [ N Laliiiene | - e e wny B . R "




Table A-10.

PARTICULATE INHALATION EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER

SITE: ALBURN
Carcinogenic Risk
LADD=EPCaxE]RxIRxEFxEDlj§WxATc)
1
EPCa=exposure point concentration in air {ug/m3) = EPCxPIF
ER=exposure rate (hra/day)
IR=inhalation rate (m3/houn)
EF=exposure frequency (days/year’
ED=exposure duration (years)
BW=body weight (kg)
ATc=averaging time for carcinogans (days)
PIF= Parﬂwl@l inhalation factor (5?Im3)
ELCR=LADDxSFI
SFi=inhalation cancer slope factor (kg-day/mg)
LADD=lifetime average daily dose ( -day)
N industrial /
Exposure Factor On-site Worker] Conwmc.::lon Commercial Mower L.V';:.rkc:rp.
: Workers
IR (m3/hour) 1.1 28 1.1 1.7 1.1
ER (hr/day) 5 8 8 8 8
| EF (days/year) 50 30 250 10 20
|ED (years) 25 "1 25 25 25
BW (kg) 70 70 70 70 70
Alc (days) 25550 25550 25550 25550 25550
Panticulate Inhalation factor 8.00E-10 8.00E-09 8.00E-10 8.00E-08 8.00E-10
Conversion from ug to mg 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03
Noncarcinogenic Risk
ADD=EPCaxEHx|RxEFxEDI(BWx?Tn)
P
EPCa=exposure point concentration in air (ug/m3)
ER=exposure rate (hrs/day)
IR=inhalation rate (m3/hr)
EF=exposure frequency (days/year’
ED=exposure duration (years)
BW=body weight (ikg)
ATn=averaging time for noncarcinogens (days)
HQ=ADD/RIDI
ADD=average dally dose (mg/kg-day)\
RiDi=inhalation reference dose (mg/kg-day)
Industrial /
Exposure Factor On-site Worker chsu'ucllon Commercial Mower Landscape
. Worker Worker
Workers
IR (m3hour) 1.1 28 1.1 1.7 1.1
IER (hr/day) 5 8 8 8 8
EF (days/year) 50 30 250 - 10 20
ED (years) 25 1 25 25 25
|BW (kg) 70 70 70 - 70 70
| Atn (da! 9125 _9125 9125 9125 40
| Particulate Inhalation factor 8.00E-10 8.00E-09 8.00E-10 8.00E-10 8.00E-10
" Page 130122



Table A-11.
PARTICULATE EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE: ALBURN

LADD mchR | LADD _SLCA LADD L WCN gLCH
49811 0008.00|  4478-11] — 0.000+00 3008 00R+00] 2 488 2040 1 250 m:
4.708-12 B o i o -12
j,ul 10 7.404-18 -1 7.848-1 ! .928- %M ﬁ 4.74€-12
1.878-11 4088121 1.838-11 4.788-1 1.2881 . 79811 . 00811 | 3.1E-
1.008-11 1 ng A1 44818 A4E-10 448811] 0.088-11 | 27881 ABE- .u&T'g:.
1.96F-11 4.228-11] ggu 4138 008-10 3.388-10| 6.748. 2.008-10 e.%_-_u 70B-11
4.688-12 1.448-11 L41E. 3.72€-11 .18€-10] 2.508. 138- 297812 | p.22€-12 |
1 9.018-12 2.708-12 u'l-m 2.738-12 7.21E- 2.24E-11] 4.46K 388-11 | B.778-12 70812
anggl  s14g12 _M‘ _a.o%; 2 a.;::- ‘ 282611 1 S8E- TIE12_| 2.01E17 |
~1,608-10] . 1.088-10 2.728-13] 1.358-00 2.228-12] e.%¢-10 | 137812 08E-10 | 1.78¢E-
1.78§-1 498 17181 X2 4000|7083 383K 73812 | 1.128- 2.23F | '
2578 181 81819 2.088-00 180N 1.27800 | 7.628-12 S4E- 906K
_1.808-10 2.008-18]  1.898-1¢ 4481 2684 9] T.73E- 248 008 1 60E.
5 SO Y8 78-11 [hsi S11 IHE- il aim I T 3
— ¢ e We “Wower W
_ On-ghe Worker orker Land
we | __ADD HQ ADD [_ADD Ho ADD Ha ABD % ‘
immony | 136810 _1.338-10 09800 .78k 1.098-00
Aoonio | 15eE0] 1.208-10 _ KF: £ I 8. — 2.038-08)
atom_ ) e8] 231808 | 9.236-00] 2.908-08 | 2.048-08 B8E-04 1.838-00] 1.14E-06 4.83%07] 3.37€03
134811 234808 | 1.ME-11] 220600 O7E-10 8.82E-131 110808 | 1.06E-00] 3.47K-
Sedmiom | ez2eeny| | e1sE1 8.04E-10 S.11E11 9.19E-00
‘228800 | 220800 1. _ 111800 3.28E07
330808 238803 | 230803 | = 260E-07] 1.68E-02 08E-08] 1.18E-03 4.00E-08| 3.43E01_|
713810] 35708 | 0.07E-10] 3.498-00 8.718-09]  2.05E-00 3.538-10[ 1.708-09 1,04E-07 8.216:07
| aB7E-10| 620808 | 349F-10] 612808 | @ 2006-09] 601807 | : 8.22€-08 ‘W!ﬂ_1
_|__4078-08| 142807 | 99eE-08] 130807 | 326807 1.14E-06 | 2015-08 7038-08 94E-08] 2.06E-08 |
3.42E-14 UL 2.73E-13 _ 517 4. 908
4718-10| 680810 | 4.01€-10] 6.30E-10 .77 4.408-09 -10 2 B88E-08] 8.096-08 |
4.008-10 4.3:43,, 3.91 i 428-10 w;;zg
7.10E-10 7.09E-10 7 _ g .
Trseosl tseaor | 14008 12E07 1~15H1__49.}!£_;%_!ﬂlﬁ_ 3l %
_4.578-10]  1.51K-08 208-10|  1.47R-08 __im__Lu&?__.IM_ZM_ﬁEﬂ ‘
218807 ol 1.7 1.00¢-07 J4E-08




_ Table A-12.
GROUNDWATER VOLATILE INHALATON EXPOSURE FACTORS FOR LAKE CALUMET
CLUSTER SITE: ALBURN
Carcinogenic Risk
LADD= (EPCairxiIRxEFXED)}(BWxATc*CF)
EPC=exposure point concentration in air (g/m3))
IR = inhalation rate {m3/day)
EF=exposure frequency (days/year)
ED=exposure duration (years)
ik BW = body weight (kg)
- ATc=averaging time for carcinogens (day)
‘ CF=Conversion Factor
ELCR = LADDxSFI
SFi = Inhalation Slope Factor (kg-day/mg)
LADD-=lifetime average daily dose (mg/kg-day)
tructs industriai /
Exposure Factor |On-site Worker Cor‘nv Commercilal Mower ‘|Landscape WOI‘J
orker Worker
ED (years) 25 1 25 25 25
EF(days/year) 5 5 5 -
ATc (days) 25550 25550 25550
IR (m°/day) 20 20 20 20 20
BW (kg) 70 70 70 70 70
{CF(mgg) 0.001 0.001 0.00t 0.001 0.001
Noncarcinogenic Risk
ADD=EPCalirxIRxEFXED/(BWxATR)
EPC=exposure point concentration in air (g/r")
IR = inhaiation rate (m3/day)
EF=exposure frequency {days/year)
ED=exposure duration (years)
ATn=average time for noncarcinogens (years)
Conversion Factor = 1000
HQ=ADD/Rfd
ADD-average daily dose
fid = Volatile inhalation Reference Dose (mg/kg-day)
Construct! industrial /
Exposure Factor |On-site Worker Worker Commercial Mower Landscape W
. Worker
ED (years) 25 1 25 25 25
EF(days/year). 5 5 5
ATn(days) 9125 40 9125
IR (m"/day) 20 20 20 20 20
BW (k) 70 70 70 70 70
[cF 0.001 0.001 0.001 0.001 0.001
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Table A-13.
GROUNDWATER VOLATILE INHALATION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE:

ALBURN
[ Carshogenio ok E—
[ Conestruction Iindustrial /
On-site Worker Worker Commercial Worker
OPC Herwy's Law Constant LADD ELCR LADD ELCR LADD ELCR
2.20E-01 5.49E-08 1.59E-09 2.19€-09 8.38E-11 8.49E-08 1.59E-09
chioride 8.96E-02 1.83E-09 3.02E-12 , 3.02E-12

, On-site Worker Worker Commerolal Worker
__Henry's Law Constant ADD HQ ADD HQ ADD HQ
N 1.82E-01 6.44E-09 1.13E-08 5.88E-08 1.03E-05 | 6.44E-09 1.13E-08
~__8.23E-01 4.19E-07 1.46E-08 3.82E-08 1.34E-05_ | 4.19E-07 | 1.46E-08
_8.98E-02 5.12E-09 5.97E-09 4.67E-08 5.45E-08 8.12E-09 5.97E-09
2.72E-01 2.55E-08 2.23E-05 2.32E-05 2.04E-04 2.55E-08 2.23E-08
2.15E-01 1.11E-08 : 1.01E-08 1.11E-08

o Summary
- Construction Industrial /
| ___OnsiteWorker |  Worker Commercial Worker

ELCR for this pathways o  1.88E-08 8.38E-11 1.59E-09
H fofﬁﬁnmpv:ly- - 2.49E-08 2.28E-04 2.49E-05 ]
Notes:
ELCR: Exoses (ifetime cancer risks
HI: Hazard Index

COPC:Contaminants of potential concern
LADD: Lifetime average dalily dose

ADD: Average dally dose

HQ: Hazard quotient

( ' Page 16 of 22
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Carcinogenic Risk

Table A-14. .

LADD=(EPCxERXIRXEFXEDAVFxBWxATc)

EPC = Exposure Point Concentration (ug/kQ)
ER = Exposure Rate (hours/day)

IR = Inhalation Rate (m”hr)

EF = Exposure Frequency (deys/year)

ED = Exposure Duration (years)

VF = Volatalization Factor (m"kg)

BW = Body Weigit (kg)

Aic = Averaging Time for Carcinogens (day)

VF = Q/C{((3.14°D°T)**W2"Ro°D))"CF

_m-lmdhmnmﬂmnthmohsqnmmqym'-.)mwm')

D = Apparent Diffusivity (cm?/e)
T = Exposure Interval (s)

Ro = Dry Soll Bulk Density = g/om”
Ct = Conversion factor (10 E~¢ m¥cm®

0 = ((0.*" x Dy x H) + (0™ x D, Mn®) x(1A(p,xk }+O,, + (O, X H)

0.13 For Subsurface Soil
Chemical Specific

0, = Alr-Filed Soil Porosity
D, = Diftusivity in Alr (cn'/s)
H = Hervy’s Law Constant Chemical Specific

O, = Water-Filled Soil Porosity 0.3 For Subsurtace Soil
D,, = Ditfusivity in Water (cm?/s) " Chemical Specific

n = Total Soll Porosity 0.4

Py = Dry Soll Bulk Deneity (glem®) 15

Ky = Soll Water Partition Coeff = Koc X foe

Koc Chemical Specific
foc 0.002

ELCR = LADD'URF

URF = inhalation Unit Risk (m’/ug) .
LADD = kfetime average dally dose (up/m®)

Exposure Factor

|

On-site Worker Worker|

ED
EF
AT

§ﬁ§ <t i

ATC

grmm
=18 sLsMa

-

-
-
~
--
-

3,:@éﬁmﬁig

S|
S|~

e

3|-:

IR (m'

ER

BW
Noncarcinogenic Risk

ADD=EPCvXIRxERXEFXEDAATRXVFXBW)

EPC = exposure point conceniration (ug/kg)
ER = exposure rate (hours/day)

IR = inhaistion rate (m*hr)

EF = exposure frequency (dsys/year)

ED = exposure durstion (yeers)

Aln = average time for noncarcinogens (ysars)
VF = Volatiization Factor (m'/kg)

Conversion Facior = 1000

HQuADORIc

ADD = sverage dally dose (m*/ug) .
Ric = Volatile Inhalation Reference Doss (ug/m®)

SOIL VOLATILE INHALATON E*POSURE FACTORS FOR LAKE CALUMET CLUSTER SITE: ALBURN
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Table A-18.
SOIL VOLATILE INHALATION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE: ALBURN

7.208-02 | 7.048-01 ] 0.208-08 | mm 4936403
| 700808 1 4.828-01 | [ 1.008+00 __0.29€+08
BT T RET R 1808000 2008400
0.008-02 | 2.208-01 | [1,008+00 [_6.108+02 |
104801 | 1.948400 | 1,804+00 2.068+08
_7.0e02 | 1.82€01 [ 1.008+00 1,186+03
| 7.80802 | 320801 | [1.008+00 __9.47E+03 |
b
s lima i Tin
Oonsirustion
On-oite Worker Worker _
mor | 1ADD |
80808 | 80802 |
| 10800 | 27802 |
12600 | 27808 |

On-alite Worker L Worker |
ADD Ha ADD | Ha
7 1.7802 208401
1.08-02 ) 3.28401
2.08-02 20804 | 4.0E+01
 4.8802 6.58-08 | 7.5E+01
82803 26804 | 0.66400
_ 04803 | 20800 | 1.26400
Rz 118401
9.28-01 01004 | 898400
8.08+00
— A
Oonstruction industrisi /
On-site Worker Worker | Commerclel Worker _Mower Worker
LCR for this 1.228-07 8.10E-07 __ 3.40E-08 2.106-07 1,308-07
for this 1.07E-03 _2178+00 1 820602 220500 A7960

Page 18 of 22

R ] el TR W™ Wy r:_ﬂ..._" &' 2 T 'l_g ’ ”;.J ’»m ,—,ﬁﬂ M’.— &—J‘“ 5 hA




[ b e s gk

LT [ SN

Table A-15. _
SOIL VOLATILE INHALATION EXPOSURE EVALUATION FOR LAME CALUMET CLUSTER SITE: ALBURN
Notes: .
ELCR: Excess lifetime cancer risks
HI: Hazard index

COPC:Contaminants of potential concem

LADD: Lifetime average dally dose

ADD: Average dally dose . : .

HQ: Hazard quotient ' .

Bold shaded area indicated ELCR or Hl exceedances for the receptor
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Table A-186.
SUMMARY OF HUMAN HEALTH RISK ASSESSMENT FOR LAKE CALUMET CLUSTER SITE: ALBURN

Summary of Human Risk Assessment for Soll, Sediment, Surface water and Groundwater

R - ~Induetrial/ N
On-site Worker | Construction Worker | Commercial |  Mower Landscape
Worker Worker
Total ELCR 6.8-00 2808 3.E-08 1.B-08 2.E-08
otal HI 3.E-02 3«00 | 2E-01 4.E-02 BE01 |
Summary of Human Risk Assessment for Soll, Sediment and Surface water
] Industrial/ 1
On-site Worker | Construction Worker | Commercial | Mower | Landscape
o s Worker Worker
Total ELCR 8.E-08 2.E.08 2.8.08 1.E-08 2.E-08
otal HI 2.E-02 3.E+00 2.E-01 4.E-02 8.E-09
Summary of Human Risk Assessment for Soll
Industrial/ )
On-site Worker Construction Worker | Commerolal Mower Landscape
Worker
. _Worker
Total ELCR 8.8-08 —2.8-08 2.E-08 1 2.5-06 |
[Toti Hi 2602 _3E0 2801 | 4 eEoi
Y . B 8. BT A .’n,}ﬁ‘am_. LU N \..J( 1) e il LB BT
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Table A-16.

FA— 1 3 - PR et

SUMMARY OF HUMAN HEALTH RISK ASSESSMENT FOR LAKE CALUMET CLUSTER SITE: ALBURN

Summary of Human Risk Assessment for Groundwater

industrial /
On-site Worker Construction Worker | Commercial Mower Landscape
Worker ‘Worker
Total ELCR 8.E-07 3.E-08 8.E-07
ilotal Hi 1.E-02 1.E-01 1.E-02
Summary of Human Risk Assessment for Surface water "
. . industrial / La
On-site Worker Construction Worker | Commercial Mower ndscape
- Worker
Worker -
Total ELCR 3.E-09 1.E-10 3.E-09
Total Hi 4.§-‘05 4.E-04 4.E-05
Summary of Human Risk Assessment for Sediment w
Industrial / Landsca
On-site Worker Construction Worker | Commercial Mower Wo rker"”
Worker
Total ELCR 2.E07 9.E00 2.E:07
Tog Hl 1.E-03 1.E-02 1.E-03
Notes: '

ELCR: Excess lifetime cancer risks

HI: Hazard index

Bold shaded area indicated ELCR or HI exceedances for the receptor
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Table A-17.
EXCEEDANCES SUMMARY OF CHEMICAL OF POTENTIAL CONCERN FOR LAKE CALUMET
CLUSTER SITE: ALBURN

COPCs of Carcinogenic Risk in Soll

OoPC __Receptors
rsonic Industrial’Commercial Worker, Mower
Benzene Industria
Benzo(a)pyrene Industria merc orker, Mower
otal PCBs industriaVCommercial Worker
Chioride industriaVCommerclal Worker, Mower

COPCs of Noncarcinogenic Risk in Soll

e — . —
[Toluene Construction Worker

Notes:

ELCR: Exoess Ietime canoer risks

HI: Hazard index

Carcinogenic exceedances: ELCR is greater than 1.00E-08
Noncaroinogenic exceedances: Hi is greater than 1.00E+00
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Table B-1. - :
TOXICITY FACTORS FOR CHEMICALS OF POTENTIAL CONCERN FOR LAKE CALUMET CLUSTER SITE: USDRUM
Carcinogenic Risk —
| Particulate Volatile (URF)
Ingestion Slope EPC for EPCfor | EPC for | EPC for GW | Inhalation Slope Dermal Siope
COPC Factor EPC for Soll | Sediment swW aw In alr _Factor Factor Inhalation Risk Factor
_(kgdayimg) | (ug/kg) | (ughg) | (uph) | (ugh) | (gim) | (kg-dey/mg) | (kg-day/mg) (m*hug)
rsenic 1.50E+00 1.70E+04 5.20E+01 1.50E+00 0.00E+00
Berylilum _ 8.18E+02 5,00E+00 0.00E+00 0.00E+00
Benzene 5.50E-02 2.41E+03 7.20E+01 | 5.16E-09 2,90E-02 5.50E-02 8.20E-06
a)anthracene 7.30E-01 1.15E+04 2.00E+00 | 3.10E-01 7.30E-01 8.86E-05
7.30E-01 1.33E+04 2.00E+00 3.10E-01 _7.30E-01 8.86E-05
7.30E-02 2.00E+00 3.10E-02 7.30E-02 8.86E-06
Benzo(a 7.30E+00 1.22E404 2,00E+00 3.10E+00 7.30E+00 8.86E-04
6.10E-03 3.49E+03 8.10E-02 8.10E-03 2.31E-05
7.30E-03 . 2.00E+00 3.10E-03 _7.30E-03 8.86E-07
7.30E+00 9.41E+03 — 3.10E+00 7.30E+00 8.86E-04
9.10E-02 5.25E+03 8.10E-02 0.00E+00
2.40E-01 3.00E-02 - 2.40E-01 0.00E+00
3.40E-01 1.00E-02 —_3.40E-01 0.00E+00 .
4.50E+00 2.00E-02 4.50E+00 __4.50E+00 1.20E-03
7.30E-01 1.19E+04 1.00E+00 3.10E-01 7.30E-01 8.86E-05
5.20E-02 5.49E+03 2.00E03 5.20E-02 5.71E-07
7.20E-01 4.50E+403 1.80E-02 7.20E-01 4.57E-06
2.00E+00 | _2.24E404 2.00E+00 2.00E+00
- e e ——
- - . Noncarell ic Risk -
i EFGTor T EPCfor | £PC for | EPCTorGW inhalation Dermal Volatile inhalation Ref. |
coPC Reference Dose | EPC for Soll | Sediment sw aw in alr Reference Dose_| Reference Dose Dose |
) u (uphg) | (uph) | (u {(g/m) (mghgday) | (mgkgday) ug/m*
4.00E-04 1.21E+04 1.60E+02 4.00E-04 0.00E+00
3.00E-04 1.70E+04 5.20E+01 3.00E-04 0.00E+00
7 00E-02 — 1.53E+02 | 2.53E+03 1.43E-04 7.00E-02 5.01E-01 :
2.00E-03 8.18E+02 5.00E+00 5.71E-06 ___2.00E-03 200602}
5.00E-04 1,10E+01 5.00E-04 0.00E+00 ~
1.50E+00 1.48E+05 2.88E+02 1.50E+00 0.00E+00
e 4.80E-02 2.11E406 1.45E+02 | 8.52E+03 1.43E-05 4.60E-02 5.01E-02
Mercury — 2.80E+00 8.80E-05 0.00E+00 3.01E-01
ol 2.00E-02 1.11E+02 2.00E-02 0.00E+00
Bls(2 8.00E-01 7.81E404 _ 8.00E-01 0.00E+00
hiorobenzene 2.00E-02 7.95E403 5.71E:03 2.00E-02 2.00E+01
hioroform 1.00E-02 3.40E+03 1.00E-02 0.00E+00
ndrin 3.00E-04 2.00E-02 B 3.00E-04 0.00E+00
E 1.00E-01 1.19E+05 '; 2.88E-01 1.00E-01 1.00E+03
5.00E-04 2.00E-02 5.00E-04 0.00E+00
strachioroethene 1.00E-02 5.49E403 _ 1.00E-02 0.00E+00 |
‘oluene 2.00E-01 1.90E+04 1.14E-01 2.00E-01 3.99E+02
Chioride 3.00E-03 4.59E+03 2.90E-02 —3.00E-03 02E+02
2.00E+00 9.50E+0% __2.00E+00 0.00E+00
Nots:
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Table B-2.
SOIL INGESTION EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:

USDRUM
| Carcinogenic Risk ' 7
1 -
i
EPC=exposure point concentration (upfag)
IRS=a0d ingestion rate (mp/day)
EF=exposure frequancy (days/year)
ED=exposure duration (years)
CF=conversion factor 10-0 kg/ug
BW=body weight )
ATce=aversging time for carcinogens (days)
ELCR=LADDxSFo
|
SFo=oral cancer siope factor (kp-daymg)
LADD=Hetime average daly dose
industrial /
Construction Landscape
Exposure Fector On-she Worker Commercial Mower
Worler Worler Worloar
RS 50 480 S0 480 50
A 0.5 1 0.5 1 0.5
1= d 50 0 _ 250 10 20
ED 2 1 S 2 S
BwW 70 0 0 70 70
Ao (days) 25550 25550 25550 25550 25550
Conversion Factor (sphs) 1.00€-00 1.00E-00 1.00E-00 1.00E-09 1.00E-00
Noncercinogenic Risk ]
mmmw:l ATn)
|
| EPC=axposuse paint conceniration (uphg)
| Fi=fraction ingested from contaminaled Source
| IRS=s0i ingestion rate (mp/day)
| EF=exposuse frequency (days/year)
| ED=axposuse dusstion (years)
BW=body weight )
 ATn=averaging Sime for (days)
HO=ADDMIDo
doss
RiDo=injestion reference doss (mpAg-dey)
industrial /
Exposwre Fector On-siie Worler m\lll Commercial Mower Landecape
Wortewr Worker
r&mm 50 480 50 480 50
A 05 1 0.5 1 0.5
EF S0 30 250 10 2
ED = 1 -3 = =
B 70 70 n ‘ 70 70
ATn (days} Nns 40 9125 9125 NS
Conversion Factor (Wphx) | 1.006-00 1.00€-08 1.00E-00 1.00E-08 1.00E-00

7

gt

¢ Jhing snllem Y
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Table B-3.
SOIL INGESTION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE: USDRUM
Carcinogenic Risk
On-site Worker Construction Worker Industrial / Commercial Worker Lands Worker
LADD ELCR LADD ELCR LADD LADD ELCR |
2.97€-07 4.45€-07 1.37E-07 2.056-07 | 1.14E08 | B 1.19E-07 1.78E-07
1.43E-08 0.00E+00 6.59E-09 | 0.00E+00 549E-08 | 0.00E+00 5.72E-09 | 0.00E+00
4.21E-08 2.32E-09 1.94E-08 1.07E-09 1.62E-07 1.69E-08 9.27E-10
2.02E-07 1.47E-07 9.29E-08 6.78E-08 7.74€E-07 8.07€-08 5.89E-08
_JOE-07 1.07E-07 7.81E-08 8.92E-07 9.29E-08__ | 6.78E-08
f.56E708. ] 0.85E-08 7.19E-07 8.21E-07 8.556-08 | 6.24E-07 |
2.81E-08 1.72E-10 2.34E-07 _ 2.44E-08 1.49E-10
7.58E-08 5.53E-07 6.31E-07 6.58E-08 4.80E-07
4.23E-08 3.85E-09 3.52E-07__ 3.67C-08__ | 3.34E-09
2.07E-07 1.51E-07 9.55E-08 6.97E-08 7.96E-07 8.29E-08 6.05E-08
9.60E-08 4.99E-09 4.42E-08 2.30E-09 3.69E-07 3.84E-08 2.00E-09
8.03E-08 5.78E-08 3.70E-08 2.66E-08 4.01E-07 2.89E-07 3.08E-07 321E-08 | 2.31E-08
3.01E07 7.81E-07 1.80E-07 3.60E-07 1.95E-06 3.81E-06 .50E-08 .56E-07 3.12E-07
— - — N — A SRR —
Noncarcinogenic Risk -
_On-site Worker Construction Worker Industrial / Commercial Worker Mower Landscape Worker
OPC ADD HQ ADD Ha ADD __HaQ ADD HQ ADD HQ
ntimony 5.91E-07 1.48E-03 8.21E-05 1.55E-01 2.96E-08 7.39€-03 2.27E-08 5.87E-03 2.36E-07 5.91E-04
Arsenic 8.30E-07 2.77E-03 8.73E-05 2.91E-01 4.15E-08 1.38E-02 3.19E-08 1.06E-02 3.32E-07 1.11E-03
[ 4.21E-08 2.10E-03 2.00E-07 1.00E-04 1.54E-07 7.69E-05 1.60E-08 8.01E-08
7.60E-04 5.07E-04 3.61E-05 2.41E-05 2.78E-05 1.85E-05 2.89E-06 1.93E-06
1.09E-02 2.36E-01 5.17E-04 1.12E-02 3.97E-04 8.63E-03 4.136-05 8.99E-04
3.91E-04 4.89E-04 1.86E-05 2.33E-05 .43E-05 1.78E-05 1.49E-06 1.88E-06
409E05 | 2.04E-03 1.04E-06 9.72E-05 4DE-06 7.46E-05 155607 | 7.77€-06 |
1.80E-05 1.80E-03 8.55E-07 8.55E-05 6.56E-07 6.56E-05 8.84E-08 6.84E-08
6.11E-04 6.11E-03 2.80E-05 2.90E-04 2.23E-05 2.23E-04 2.32E-06 2.32E-05
2.83E-05 2.836-03 1.34E-08 1.34E-04 1.03E-08 1.03E-04 1.08E-07 1.08E-05
9.75E-05 4.87E-04 4.64E-08 2.32E-05 3.56E-08 .78E-05 3.71E-07 1.86E-06
2.36E-05 7.87E-03 1.12E-08 3.75E-04 - 8.63E-07 2.88E-04 8.99E-08 3.00E-05
4.89E-03 2.44E-03 2.32E-04 1.16 1.78E-04 8.92E-05 1.86E-05 9.30E-08
E— - ——— S— S ——
ELCR for this pathi EYLTS
Hi for thw 7!
Notes: .
ELCR: Excess iifstime cancer risks
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Table

B-4.

SOIL DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:
USDRUM

[Garcinogenic Risk
uwuawmml Te)
EPCe=axposuse point concentration
SA=body surtace area (crrAday)

AF=30l adhsrencs factor (mg/om)
ABS=dermal adsorpiion factor (unifess)
EF=exposure frequency {days/year)
duration (yeers)
CFsconversion factor (10-9 kg/ug)
BWabody weight )
ATc=avemging tme for carcinogens (days)
ELCR=LADDxSFd
1
SFd=dermal cancer siope factor (kg-dawimg)
LADD=lletime average daly doee (
industrial /
Landescape Construction
Exposure Fector On-slts Worker Mower Worker Worl Commercial

| SA (omidey) 3300 3300 3300 3300 8300

) a2 0.2 02 02 02

| ABS Chemical Specific

\norgenics a.01 0.01 0.01 0.01 Q.01 _

0.4 0.4 04 04 0.4

Tetrachiorosthens 0.03 0.03 0.03 0.03 0.08

Trichiorosthene 0.03 0.03 0.03 0.03 0.03

Vil chioride 003 0.03 0.03 0.03 0.08

Others 0 0 0 0 0

| EF (duy/yeer) for Sol S0 10 2 0 20

EF (day/year) for Sediment 5 5 5

[ET fhouiiey) 5 8 8 8 8

ED (yoars) = = = 1 F3

BW ) 70 70 0 p, ] 70

Aic {deyw) - for Sod 25550 25550 25550 __ 25550 25550

[Asc (daye) - for Sediment 25550 25550 25550
| Convassion Factor (phu) 1.00E-09 1.00E-08 1.00E-00 1.006-00 1.00E-00
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Table B-4.
SOIL DERMAL EXPOSURE FACTORS FOR LAKE €ALUMET CLUSTER SITE:
' USDRUM

Noncarcinogenic Risk
ADD=EPCXSAxAFxABSxEFxEDxClFI(BWxATQLSoII and Sediment
EPC=exposure point concentration (ug/kg)
SA=body surface area (crf/day)
AF=soil adherence factor (mg/cn’)
ABS=dermal adsomption factor .
EF=exposure frequency (days/year)
ED=exposure duration (years)
CF=conversion factor 10-8 kg/mg
BW=body weight (kg)
ATn =averaging time for noncarcinogens (days)
HQ=ADD/RfDo
ADD-average daily dose (mg/kg-day)
RfDd=dermal reference dose (mg/kg-day)
Industrial /
Exposure Factor On-site Worker Mower Lav?’dscape Construction Commercial
'orker Worker Worker
SA (cm®/day) 3300 3300 3300 3300 3300
AF(mg/cm?) 0.2 0.2 0.2 0.2 0.2
|ABS Chemical Specific
Inorganics 0.01 0.01 0.01 0.01 0.01
| Bis{2-ethyihexyl)phthalate 0.4 0.4 0.4 0.4 0.4
Tetrachloroethene 0.03 0.03 0.03 0.03 0.03
Trichloroethene 0.03 0.03 0.03 0.03 0.03
Vinyl chloride 0.03 0.03 0.03 0.03 0.03
Others 0 0 0 0 0
|[EF (day/year) for Soil 50 10 20 30 __250
| EF (day/year) for Sediment 5 5 5
ET (hour/day) 5 8 8 8 8
ED (years) -2 25 _25 1 25
[BW (kg) _ 70 70 70 70 70
Afn (days) - for Soil : 9125 9125 9125 9125 9125
| Atn (days) - for Sediment 9125 -4 8125
Conversion Factor kg/ug) 1.00E-09 1.00E-09 1.00E-09 1.00E-09 1.00E-08
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Table B-5.

WATER DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:

USDRUM

SA = Shin surisce sres (onf)
PC=Pesmsabilily Constant (crmfiw)
EFsexpoase equency (deys/yesr)
ED=sxposuse dugadior: (yeass) |
CFxconversion factor 10-6 (L-mglonf-ug)
BWabody weight ()
ATc=avemging me for cariinogens (days)
|
ELCR=LADDxSFd
|
SFd=dermeal cancer slope factor (hg-deyimg)
LAOD=Sgtims svemage dally dose
industrial /
Landecape Construction
Exposwre Fector On-elte Workar Mower Work Worb Commercial
8A (o) 3300 3300 3300 3300 3300
PC{omitw) Chemicel Specilic
inosganic _ 1.00E-03 1.00E-03 1.006-03 1.00E-08 1.00E-03
“Benzofa)pyrens 1.2064+00 1.20E6+00 1.20E400 1.20E+00 1.20E+00
 Benzo{a)entwacens 8.00E-01 8.00E-01 8.00E-01 8.00E-01 8.00E-01
BenzofbjSuorenthene | 1.206+00 1.20E+00 1.20E+00 1206400 1.20E+00
Dbereofaieniwacens | 2 706400 2 706400 2. 706400 2 70E+00 2 705400
indeno(1,2 3-cd)pysene 1.90E400 1.80E+00 1.80E+00 1.90E+00 1.80E+00
Benzo(ucranthens
Cluysene 8.10E01 8.10E-01 8.10E-01 8.10E-01 810E01 |
Virgd chiosde 7.30E-03 7.30E-03 7.30E-08 7.30E-08 ‘ 7.30E-03 '
3.30E-02 .30E-02 3.30E-02 .30E-02 3.30E-02
@2‘ 4.80E-02 4 80E02 4.B0E02 4B0E-02 480EQ2
sichiososthens 1.00E-02 1.60E-02 1.00E-02 1.00E-02 1.60E-02
EF {(dey/yenr) for SW & OW 5 5 S5
ET (ourdey) 1 8 8 1 1
ED fyoers) i 1 >
BW Og) 70 70 70 Y. '] 70
Asc (dwys) - for SW & GW 25550 — 25550 25550
Corwersion Factor (L-mgfonf-ug) | 1.00E-08 1.00E-08 1.00E-08 1.00E-08 1.00E-08
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Table B-5.
WATER DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:
USDRUM S

e

v A

L
i

Noncarcinogenic Risk
ADD—-EPCxSAxPLCxET xEFxEDxCLﬂBWxATnL
3
EPC=exposure point concentration {ug/l)
. SA = Skin surface area (cnf)
w’ PC=Pemneability Constant (cr/hr)
. EF=exposure frequency (daysiyear)
w ED=exposure duration (years)
T CF=conversion factor 10-8 (L-mg/onf-ug)
N : CF=conversion factor 10-8 (L-mg/amt-ug)
' BW=body weight (kg)
ATn =averaging time for noncardi s (days)
! .
]_ HG=ADD/RfDo
ADD-average daily dose {mg/kg-day)
ey RtDd=dermal reference dose (mg/kg-day)
.. } industrial /
. Exposure Factor On-site Worker Mower Landscape Conatruction Commercial
Worker Worker Worker
SA (em®) 3300 3300 3300 3300 3300
PC (cmvhn) ' Chemical Specific
Inorganic 1.00E-03 1.00E-08 1.00E-03 1.00E-03 1.00E-03
Benzo(a)pyrene 1.20E+00 1.20E+00 1.20E400 1.20E+00 1.20E+00
Benzofa)anthracene 8.00E-01 8.00E-01 8.00E-01 8.00E-01 8.00E-01
Benzo(b)fuoranthene 1.20E400 1.20E+00 1.20E+00 1.20E+00 1.20E+00
Dibenzo(a h)anthracene 2.70E+00 2.70E+00 2.70E+00 2.70E+00 _2.70E+00
Indeno(1,2,3-cd)pyrene 1.80E+00 1.80E+00 1.80E+00 1.80E+00 1.90E+00
Benzo(k)fluoranthene
Chrysene 8.10E-01 8.10E-01 8.10E-01 8.10E-01 8.10E-01
Vinyl chioride 7.90E-03 7.30E-03 7.90E-03 7.30E-03 7.30E-03
bis(2-ethylhexyl)phthalate 3.30E-02 3.30E-02 3.30E-02 3.30E-02 3.30E-02_
Tetrachioroethene 4.80E-02 4.80E-02 4.80E-02 480E-02 _ 480E02 |
Trichioroethene 1.60E-02 1.60E-02 1.60E-02 1,60E-02 1.60E-02_
EF (day/year) for SW & GW 5 5 5
[ET (hourfday) 5 8 8 8 1
ED (years) 25 1 25
BW (kg) 70 70 70 70 70
|Aln (days) - for SW & GW 9125 40 9125
Conversion Factor (L-mg/onf-us 1.00E-08 1.00E-08 1.00E-08 1.00E-08 1.00E-06
g {
N
!
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Table B-8.
DERMAL EXPOSURE EVALUATION FOR SOIL FOR LAKE CALUMET CLUSTER SITE: USDRUM

Induetrisl / Commercial
% LADD i SLoR |
41E-07 | 0.04G-08 648608 A7
1.816-00] 0.006+00 | 9.08E-11] 0.00E+00 80E-08]  0.00E+00
7.34€-10 | 8.01E-10] 4.41E-11 87E-07] _0.18E-00
04 4 1,80E- 83 .
" 08 91500
3.04 1.88E-00 1. 9.40E- 80 1.98E-08
S54E-08] 1.83E-08 1.10 18E-07) _ 2.20E-07
Industrial / Commero
W
__ADD i HQ
24E-C 80E-0 7.60 1.98E-03
E-07] 8.775-04 3.298-08] 1.10
260 01 10| -08] _2.64
53E-0 80 '__. ¥ _
| ___1,005-08] 2 .376-04
3.03E-08] 4.01-0¢ 07 4.01E-08] 6.14
'l s 1 .
- w' R s [] -07) [}
ME-08] 1,045-08 10E-07] 1.10€-08 2.30£-05 2.30E-04
B 08| 0.52E-0 1 X1 .08E-08]  1.08E-04
E-07]_1,47-0¢ 8 O7E-08]  1.84E.08
08l 2 37E.08 4 90E-07| _2.97€-04
75-0617,306-06 184004 08—
industrial / Commerolal
- - N
quolient 1
§ shaded area Indioated ELCR or HI excesdances for the reo ) T
‘Rasd LM EEE TS 1l N e Ta s £ w1 % 1, v, owm Page 8 of 22
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Table B-7.
DERMAL EXPOSURE EVALUATION FOR SURFACE WATER
FOR LAKE CALUMET CLUSTER SITE: USDRUM

Carclnogenlcilsk
| _ On-site Worker Contruction Worker Industrial / Commercial Worker
OPC Permeabiiity Constant cm/hr LADD | ELCR LADD ELCR LADD i ELCR
-DDD 2.80E-01 1.94E-09] 4.65E-10 7.75E-11] 1.86E-11 . 1.94E-09| 4.65E-10
4,4"-DDE - 2. 40E-01 5.54E-10] 1.88E-10 2.21E-11] 7.53E-12 5.54E-10] - 1.B8E-10
hHwbr 1.10E-02 5.07E-11] 2.28E-10 2.03E-12] 9.13E-12 -~ - 507E-11] - - 2.28E-10
N T St SNy
— 2
i Noncarcinogenic Risk
| 1 Contruction Worker industrial / Commercial Worker
OPC Petmenblll_tx Constantcm/hr | ADD | Ha ADD T HQ
Barlum . ] . . 1.00E03 7.21 E-06| 1.03E-04 9.88E-08) 1.41E-06
o 1.00E-03 6.84E-06] 1.49E-04 9.36E-08 2.04E-06 ‘
Endrin .. , 1.80E-02 1.51E-08| 5.03E-05 2. 07E-10| 6.80E-07
eptachior 110802 1.04E-08] ' 2.07E-05 1.42E-10| 2.84E-07
Summary |
On-site Worker Contruction Worker industrial / Commercial Worker [
ELCH for this pathway= 8.82E-10 3.53E-11 8.82E-10 | §
| for this o _2@5‘ 3:23€-04 4.42E-06 I
Notes:
ELCR: Excess fifetime cancer risks -
HI: Hazard Index '

COPC:Contaminants of potential concern
LLADD: Lifetime average daily dose

ADD: Average dally dose

HQ: Hazard quotient
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Table B-8.

DERMAL EXPOSURE EVALUATION FOR GROUNDWATER

FOR LAKE CALUMET CLUSTER SITE: USDRUM

hﬁ' N "
____Carcinogenio Rigk
| o On-site Worker Worlker mmerolal Worker
| Permenbiiity Conetant omw LADD | ELCR LADD SLCA LADD ELCR
~ 1,008-09 1.&5&‘ 1.80€-08 4.80E-10] 7.20€-10 1.20E-08 1.80E-08
_____1,008-03 1,18E-09] 0.00E+00 | 4.61E-11] 0.00E+00 18E-00 0.00E+00
~ 2.10E-02 3.49€-07] 1.92E-08 1.39E-08]_7.67E-10 3,49€-07 1.92E-08
1.90E+00 4.38E-07| 3.206-07 | 1.78E-08] 1.26E-08 4.38€-07 3.20E-07

1.03E-07 ,88E-04 |
1.12E-04
[ 1.636:08 2.33E.08 1
[ 1.61E-08
2.10E-00 1,42E-08
1.00E-07 24E-07
[ 5.806:08" 20604 1§
1.81E-08 —
7.17E-08 3.58E-08
1.24E-07 "8.20E-08
4—
ntruction Worker |  industrial / Commercial Worker
_3.87E-07
- M
Notes:
ELCR: Exosss Hetime cancer riske
Hi: Hazard index
COPC:Contaminants ol potential conoern
LADD: Lifetime average dalty dose
ADD: Average dally dose
HQ: Hazard quotient
( Page 12 of 22
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Table B-9.
PARTICULATE INHALATION EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER

[P

SITE: USDRUM =~

Carcinogenic Risk
LADD=EPCaxEleIRxEFxEDiBW%ATcL
EPCa=exposure point concentration in air (ug/m3) = EPCxPIF
ER=exposure rate (hrs/day)
iR=inhalation rate (m3/hour)
EF=exposure frequency (days/year
ED=exposure duration (years)
BW=body weight (kg) -
ATc=averaging time for carcinogens (days)
PIF= Particulate inhalation factor
ELCR=LADDxSFI
SFi=inhalation cancer slope factor (kg-day/mg)
LADD-=lifetime average daily dose ( -day)
: ’ industriafl /
Exposure Factor On-site Worker Construction Commercial Mower Landscape
Worker Worker
Workers
IR (m3/hour) 1.1 28 1.1 1.7 1.1
[ER (hr/day) 5 8 8 8 8
EF (days/year) 50 30 250 10 20
ED (years) 25 1 25 25 25
|BW (kg) 70 70 70 70 70
Atc (days) 25550 25550 25550 25550 25550
Particulate inhalation factor 8.00E-10 8.00E-09 8.00E-10 8.00E-09 8.00E-10
Conversion from ug to mg 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03
Noncarcinogenic Risk
ADD=EPC¢xER{xIRxEFxEDI(§Wx%‘I’n)
EPCa=exposure point concentration in air (ug/m3)
ER=exposure rate (hrs/day)
IR=inhalation rate (m3/hr)
EF=exposure frequency (days/year
ED=exposure duration (years)
BWa=body weight (kg)
ATn=averaging time for noncarcinogens (days)
HQ=ADD/RIDI
ADD=average daily dose (mg/kg-day)\
RiDi=inhalation reference dose (mm-day)
Industrial / .
Construction Landscape
Exposure Factor . On-site Wprl( Worker Commarcial Mower Worker
Workers
IR (m3/hour) 1.1 _28 1.1 1.7 1.1
ER (hr/day) 5 8 8 8 8
EF (daysiyean) 50 30 _250 10 20
ED (years) 25 1 25 25 _25
[BW (kg) 70 70 70 70 70
|Atr (days) 9125 9125 8125 8125 40
Particulate Inhalation factor 8.00E-10 8.00E-09 8.00E-10 8.00E-10 8.00E-10
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Table B-10.
PARTICULATE EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE: USDRUM

R Carolnogenic Risk , :
On-olte Worker Construction Worker |  industrial / Commeroial Worler Landscepe Worker |
| LADD _BLCA LADD BLCR |  LADD __ BMCR | | GLCA 1 LADD ELCR
8.228-11 0.008400|  6.108-11 0.00E+00 4.108-10 . | 0.008+00 | 11| 0.008+0K
2.828-12 0.008+00] 2.40E-12 0.0084+00 go1gy| | 1.84B-11 | 0008400 | 1.61E-12 | 0.00€+00
742612 2.188-13]  7.288-12 2.108-19 8.838-11| 1.738:12| 3.678-11 | 106813 | 4.78E.12 | 1.38E.13
3.888-11 110811  3.47€-11 1.088-11 2.848-1 ).008-11] 1.768-10 | 8.448-19 27E-11 | 7.04E-12
4.008-11 1.278-11]  4.008-11 1.24E-11 Y X 1.018-10] 2.028-1 11 628-11 | 8.11E12
9.768-11 1.476-10  3.688-11 1.148:10 __ 301810 33E-10[ 1.868-10 | 8.77E-10 A1E- 747611
1.078-11 8.708-13  1.08E-19 0.51E-13 0.808-11 088-12] 831811 | 4.308.12 | 6.888-12 | B.87E-13
2.008-11 8.O7E-11]  2.83E-19 8.778-11 _ 2.32E-10 7.188-10] 1.436-10 | 4.44E-10 | 1.88E-11 | B.74E-11
1.61€-11 0.00E+00|  1.88E-11 0.008+00| _ 120890] ~  0.00E+00] 7.98E-11 | 0.00E+00 | 1.03E-11 | 0.00E+00
3.688-11 1.138-11] 387814 111811 2.9261 O8E-11] 1.808-10 | 58081 2.338. 7.24E-12 |
1.008-11 3.388-14)  1.688-19 3.308-14 1.388-10 JOE-13| 8.36E-11 | 1.67E-13 | 1.08E-11 | 2.16E-14
1.418-11 220813  1.38E-19 2.21€13] 1,138-10} 1.018-12] 6.09€- 112612 | 9.04E-13 | 1.48E-13
6.87E-11 19781 Imm’ 13_4_&01 Jﬂ]ﬂ{__* : 10 ] 11 1]
Noncsroinogenie Risk
Construction Worker | w ”%F
ADD HQ | ADD ADD HQ ADD HO
1.028-10 8.32€-10 814811 [ 1,826-08
1.43E-10 1.178-00] 7.23E-11 2.13E-08
| 6.008-12] 121E.08 __B.84E-11| 9.87E-08 ASE-12] 6.10E-07 | _ 1.03E-08| 1.80E-04 |
— 1.24E-00 ) ___1.02E-08} -10 1,86E-07
1.788-08] 1.24E-03 A 77,,1.4=e-o7l 1.028-02 0.00E-00] 6.20£-04 2.66E-08] 1.80E-01
6.40E-10 8.248-09 3.248-1 —_9.56E
: 0.008-11| 1.17E-08 J.‘lEJ.QI_ML 2 1.7
“3.018-11] 2.048-11 . 241E-10 1.49€-11 _ 4.30E-00
1.02800] 358800 | 0.09E-10] 3.40E-00 | A J 5.00E-10] 1.77E-09 1.49E-07] 8.228-07
4.73K-11] 402811 ] 370810 @ 2.04E-11 8.01E-08
1.038.10] 1.438-00 1.008-10|  1.40E-00 __1.31E-00]  1.18E-08 078-11] 7.08E-1 2.09€-07
3.908-11 136800 367811 1.338-00 v%,mg 1.906-11] 6.78E-10 8.77€-00] 1.008-07
010800 8.00E-00| . 8 400600 K]
| , | ] | L {
' _Summary L
On-site Worker Construction Worker | _ Industrisl / Commerolel Worker ___Nower _Landscape Worker
ELCR 243810 2.378-10 104600 : 1.206-09 ﬂ.gﬂ__
Hi for this pathways , 127603 24E03 | 102802 —!a%l-“ 20501 |
- 1 1 T R N R R - ]
Notest | - - , | R .
ELCR: Exoses lfetime canoer rieks B S ) SRS S -
Hi: Hazard index ] . I R A | = . -
COPC:Contaminants of potential conoem _ | S AN SRS P - ,
LADD: Lifetime average dally dose ~ S [ (AU . ,
ADD: Average dallydose | o [ I IO (WU P p— - .
HQ: Hazardquotient | = 3 e S SN BN . .

L e ¢, - ;T eelrrR . T . WA T el &’
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_ Table B-11.
GROUNDWATER VOLATILE INHALATON EXPOSURE FACTORS FOR LAKE CALUMET

CLUSTER SITE: USDRUM"
Carcinogenic Risk ‘
LADD= (EPCalrxIRXxEFXEDV(BWxATc*CF)
EPC=exposure point coﬁoentration in air (g/m3))
IR = inhalation rate (m3/day)
EF=exposure frequency (days/year)
. ED=exposure duration (years)
BW = body weight (kg) .
4 ATc=averaging time for carcinogens (day)
. CF=Conversion Factor - _
q ELCR = LADDxSFI
U SFi = Inhalation Slope Factor (kg-day/mg)
Pt LADD-=lifetime average daily dose (mg/kg-day)
i } . wructh industrial / mﬂ]
- Exposure Factor ] On-site Worker Cor‘;v . Commerclal Mower Landscape W
o Worker
J , ED [yoars) 25 3 25 %5 25
EF(days/year) 5 5 . 5
_ ATc (days) 25550 25550 25550
—_— IR (m*/day) . 20 20 20 20 20
] BW (kg) 70 70 70 70 70
: CF(mg-g) 0.001 0.001 0.001 0.001 0.001
] Noncarcinogenic Risk
= ADD=EPCalrxiRXxEFXEDABWxATn)
. EPC=exposure point concentration in air (g/m)
& IR = inhalation rate {m3/day)
v EF=exposure frequency (days/year)
iR ED=exposure duration (years)
ATn=average time for noncarcinogens (years)
Conversion Factor = 1000 -
HO=ADD/R{d
ADD-average dally dose
Rfd = Volatile Inhalation Relerence Dose (mg/kg-day)
tructl industrial / w;l
Exposure Factor |On-site Worker COnwm Commercial Mower Landscape Wi
Worker
a8 L_E_g (yeers) 25 1 25 25 25
o EF(days/year) 5 5 5
ATn(days) 9125 40 9125
! IR (m°/day) 20 20 20 20 20
BW (kg) 70 70 70 70 70
!‘ ! CF 0.001 0.001 0.001 0.001 0.001
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Table B-12.

GROUNDWATER VOLATILE INHALATION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE:

USDRUM
L T carcinogenio Risk 1
Construction industrial /
,,,,, On-eite Worker Worker Commercial Worker
PC Henvry's Law Constant LADD ELCR LADD ELCR LADD ELCR
Benzene 2.28E-01 1.91E-12
1. On-eite Worker Worker Commercial Worker
fjcorC =~ |Henry's Law Constant ADD HQ ADD Ha _ADD [ HG@
. e Summary
: Construction Industrial /
o . __On-site Worker Worker Commercial Worker
ELCRforthispathways | = 4.77E-11 1.91E-12 4,77E-11 |
| for this ) e 0.00E+00 0.00E+00 0.00E+00
Notes:
ELCR: Excess ll{stime cancer risks
Hi: Hazard index
COPC:Contaminanis of potential concem
LADD: Litetime average dally dose
ADD: Average dally dose
HQ: Hazard quotient
( ( Page 16 of 22




Table B-13.
SOIL VOLATILE INHALATON EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE: USDRUM

s
e N,

Carcinogenic Risk
LADD=({EPCxERxIRxEFXED){VFXxBWxATc)

} EPC = Exposure Point Concentration (ug/kg)
ER = Exposure Rate (hours/day)

IR = inhalation Rate (m*hr)

EF = Exposure Frequency (days/year)

1
:
't

ED = Exposure Duration (years)
VF = Volatalization Factor (m*/kg)
BW = Body Weight (k)
Alc = Averaging Time for Carcinogens (day)
VF = Q/CY(((3.14°D°T*M2'Ro*D))*CF
Q/C = inverse of the mean concentration at the center of a square source = (g/f-g)(kg/m")
D = Apparent Diffusivity (crr'/s)
£ T = Exposure interval (s)
- Ro = Dry Soil Bulk Denslty = gicm®
w Ct = Conversion factor (10 E~4 mifem®)
™ ' D= ((0,** x D, x H)) + (0,*® x D, V") x(1A(RxKe+ Oy + (O X H))
..... O, = Air-Fllled Soll Poroeity 0.13 For Subsurtace Soi
D, = Dittusivity in Alr (cm/s) Chemical Specific
-y H' = Henry's Law Constant Chemical Specific
J_ O, = Waler-Filied Soil Porosity 0.3 For Subsustace Soil
D, = Diffusivity in Water (cm?/s) Chemical Specific
n = Tota! Soll Porosity . 8
. i, = Dry Soll Bulk Density (gfem) 15
] Ko = Soll Watar Partition Coeft = Koo X oo
Koc Chemical Specific
foc 0.002
ELCR = LADDURF

URF = Inhalation Unit Risk (m/ug)
LADD = ifetime average daily dose (ug/ni®)

industris! /
On-site Workee| COTSITUCHON | e ctal Mower lmw«nul
Worker
Worlker

25 1 - 2 _ %
50 30 _ 260 10 20
9125 40 9125 9125 40

__25550 25550 25550 25550 _ 25550
1.1 2.8 1.1 17 1.1
1 8 8 8 ; 4
70 70 70 70 70

Noncarcinogenic Risk

ADD<EPCvxiRxERXEFXEDAATNXVFXBW)

EPC = exposure point concentration (ug/kg)

ER = exposure rate (hours/day)

IR = inhalation rate (m’/hn)

EF = exposure frequency (days/ysar)

ED = exposure duration (years)

An = average time for noncarcinogens (years)

VF = Volatiization Factor (m*&g)

Conversion Factor = 1000

HO=ADD/MRIc

ADD = average daily dose (n/ug)
Ric = Voistile inhalation Reference Dose (ug/m®)
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Table

B-14.

SOIL VOLATILE INHALATION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE: USDRUM

ol W | Ow Koe Kd | ©» T | M (LI K m
(sq.0mVseo) __|(sqemisec)| om'g | cuom/g |(sqonveec)| Sec |g/ouom| oumka | See | oummg |
0.008-02 | 2.808-01 | ©.008-08 | 6.00€+01 | 1.18B-01 | 2.42B-04 | 7.90E 1.80E+00| 9.16E+03 | S.00E+08 | 6106402 |
1.04E-01 | 4.018-02 | 0.00B-08 | 1.74E+01 | 3.488-02 | 7.ME-08 | 7.908+08 | 1,80€+00] 1.008+04 | 3.008+08 | 1.128408
7.20E-02 | 7.548-01 | 620808 | 1.558402 | 3.10E-01 | 3.828-04 | 7.002408 | 1.80E+00] 7.208+03 | 3.008+08 | 4.028.02
1.088-01 | 1.11€+00 | 1.23E-08 | 1.06E+01 | 3.72E-02 | 1.438-03 | 7.00E+08 | 1.808+00] 3.778+03 | 3.00E+08 | 2.
7.90E-02 | 1.528-01 | 8.70E-00 | 2.10E+02 | 4.388-01 | 6.07E:08 | 7.008+08 | 1.508+00] 1.718+04 | 3.008+06 | 1.1
7.80E-02 | S.25E-01 | 7.00E-08 | 3.638+02 | 7.20E-01 | 1.05E-04 | 7.00E+08 | 1.808+00] 1.40B+04 | 3.00B+08 | 0.478+02
| 870802 | 2.72€.01 | 6.008-08 | 182E402 | 3.84E-01 | 1.64E-04 | 7.00E+08 | 1.50E+00] 1.11E+04 | J00E+00 | 7826408 |
7.14802 | 218801 | 9.34E-08 | 3.74Be02 | 7.408-01 | 0.408-08 | 7.008+08 |1,808+00] 1.778+04 | 3,008+08 | 1.198+03
Carcinagenic Riek _
Industriel /
On-slte Worker Commercial Worker Mower LM
tADD | mem | | a0 ELCR taop | mem | waco | menm |
. 202804 | 1.68E-00 8.10E-03 | 6.71€-08 | B8.018-04 | 4.158-00 | 3.248.04 | 2.68E-00 |
243804 | 0.00E400 | 9.71£-03 | 0.00E+00 | 6.00E-04 | 0.00E+00 | 3.88E-04 | 0.00E+00
8.00E-04 3.31E-10 | 232602 | 1.33E-08 | 1.43E-03 | 6.19E-10 | 0.28E-04 | 8.30€-10 |
9.908-04 | 428800 3.748-02 | 171607 | 2.318-03 | 1.06E:00 | 1.50E-03] 0.88€-00
Riek _
Construction Industrial /
Worker | Commeroiel Worker Mower W
HO ADD HMa | ADD HO ADD HQ |
0.49E-02 401203 | | sg28.00
427802 | 1.088-01 | 1.038:03 | 6.48E-03 | 6.39E-08 | 9.678-01] 943§-03 |
8.20E-02 | 4.01B-02 | 2.01E-03 | 248E-03 | 1.24E-04 | 3008.01] 1.838-02
301802 | 7.20E-01 | 7.28E-04 | 4.818-02 | 4.50E-00 | 6.006+00] 6.048-03
1.82E-02 | 147601 | 3.67€-04 | 9.008-03 | 2.27€-08 |1 3.388-03
4.628+00 | 2.008-01 | SRR
"Construotion industriet /
On-sits Worker Worker | CommercislWorker |  Mower _Landscape Worker
ELCR for thie 4.81E-00 3.348.08 1,84E-07 _1.14E-08 7.306-00 |
I for this 1.03E-04 1.71E-01 413603 _ 280504 S776:02
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Table B-14,
SOIL VOLATILE INHALATION EXPOSURE EVALUATION FOR LAK_E CALUMET CLUSTER SITE: USDRUM

Notes:

ELCR: Excess lifetime cancer risks

HI: Hazard index

COPC:Contaminants of potential concem
LADD: Litetime average dally dose

ADD: Average dalty dose

HQ: Hazard quotient
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Table B-18.
SUMMARY OF HUMAN HEALTH RISK ASSESSMENT FOR LAKE CALUMET CLUSTER SITE: USDRUM

Summary of Human Risk Assessment for 8oli, Sediment, Surface water and Groundwater

u Landsoa
On-site Worker Construction Worker { Commerclal Mower pe
Worker Worker
Total ELCR 1.8-08 3.8-08 §.8-08 3.5-08 4.8-08
Total HI 1.E-02 9.E-01 7.E-02 3.E-02 2.E-01
Summary of Human Risk Assessment for 8oll, S8ediment and Surface water
—— —— — FW
On-site Worker Construction Worker | Commercial Mower w' dscape
- orker
Worker
Total ELCR T O1E08 3.E-08 5.B-08 3.8-08 4.8-08
otal HI L 1E0 9.E-01 8.E-02 3€02 | 2E-01

Summary of Human Risk Assessment for Soll

T Industrial/ r——
On-site Worker Construction Worker (| Commeroial Mower Landscape
Worker
o _ Worker
1808 _3.8-08 5.2-08 3.8-08 4.5-08
_ . 1E02 ____9.E-01 | _6E02 | JE02 | 2.E-01
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Table B-15.

iy

SUMMARY OF HUMAN HEALTH RISK ASSESSMENT FOR LAKE CALUMET CLUSTER SITE: USDRUM

Summary of Human Risk Assessment for Groundwater

Tndustrial/ -
On-site Worker Construction Worker | Commercial Mower ndscape s
Worker Worker &
Total ELCR 4.E-07 1.€-08 4.E-07
H 3.E-03 4.E-02 5.E-04
Summary of Human Risk Assessment for Surface water
Industrial / Lands
On-site Worker Construction Worker | Commercial Mower ndscape
Worker
Worker
Total ELCR 9.E-10 4E11 9.E-10
Total HI 2.E-05 3.E-04 4.E-08
Notes:

ELCR: Excess lifetime cancer risks

HI: Hazard index

Boid shaded area indicated ELCR or HI exceedances for the receptor
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Table B-16.
EXCEEDANCES SUMMARY OF CHEMICAL OF POTENTIAL CONCERN
FOR LAKE CALUMET CLUSTER SITE: USDRUM

COPCs of Carcinogenic Risk in Soll

i " Receptors

Induatrhl/Cormrdnl Worker, Mower
— On-site Worker, industris/Commercial Worker, Mower
On-site Worker, Induotrhmomn_crdal Worker, Mower ‘
On-site Worker, Industrial/Commercial al Worker, Mower, Lnn__gog_ta worker

ELCR Excess iffetime cancer risks

HI: Hazard index

Carcinogenic exceedances: ELCR Is greater than 1 .00E-08
Nonoarcinogenic exceedances: Hi is greater than 1 00E+00

( Page 22 of 22
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Table C-1.
TOXICITY FACTORS FOR CHEMICALS OF POTENTIAL CONCERN FOR LAKE CALUMET CLUSTER SITE: UNNAMED PARCEL

5

Sorchegele Risk_

Particulate — Volatile (URF) |
Ingestion Slope EPC for EPCfor | EPCfor | EPC for GW| Inhalation Slope Dermal Slope
COPC Factor EPC for Soll | Sediment SW aw in alir Factor Factor Inhalation Risk Factor

{kg-day/mg) u (ughg) | (ugh) {ugh) (g/m) (kg-dey/mg) | (kg-day/m (mlug) ‘
enic 1.50E+00 2.33E+04 7.2TE+01 1.50E+00 0.00E+00
iBorylllum 1.22E+03 0.00E+00 0.00E+00
ene 5.50E-02 5.20E+01 | 3.73E-09 2.90E-02 5.50E-02 8.29E-08
Benzo{a)anthracene 7.30E-01 4.54E+03 2.00E+00 3.10E-01 7.30E-01 8.86E-05
Benzo(b)flouranthene 7.30E-01 5.73E+03 2.00E+00 3.10E-01 7.30E-01 8.86E-05
Benz 7.30E-02 3.91E+03 1.00E+00 3.10E-02 7.30E-02 8.86E-08
Benzo(a)pyrene 7.30E+00 4.24E+03 2.00E+00 3.10E+00 7.30E+00 8.86E-04
Chrysene 7.30E-03 2.00E+00 3.10E-03 7.30E-03 8.86E-07
Dibenz(a,h)anthracene 7.30E+00 1.50E+03 0.00E+00 3.10E+00 7.30E+00 8.86E-04
1.2-Dibromo-3-Chioropropane | 1.40E+00 1.49E+03 2.40E-03 1.40E+00 6.86E-07
1,2 Dichioroethane 9.10E-02 1.16E+03 9.10E-02 0.00E+00
I 1 7.30E-01 2.47€+03 6.00E-01 3.10E-01 7.30E-01 8.86E-05
ipha-BHC 6.30E+00 "2.42E+01 6.30E+00 6.30E+00 1.80E-03
H 4.50E+00 1.72E+01 4.50E+00 4.50E+00 1.29E-03
Methylene chioride 7.50E-03 1.11E+03 1.85E-03 7.50E-03 4.71E-07
richioroethene — 1.10E-02 8.77E+02 - 8.00E-03 1.10E-02 T1E-08
Tolal PCBs __ ~ 2.00E: 1 _2.89E+03 2,00E+00 2.00E+00 5.71E:04

v o g o - B R U T P p—
e . _._____Non nic Risk _ﬁ -
ingestion EPCfor | EPCfor | EPC for | EPC for GW Inhatstion Dermal Volatile inheaistion Ref. |
CcopPC Reference Dose | EPC for Soll | Sediment sw aw in alr Reference Dose | Refsrence Dose Doss
q (v (ughg) ; (ugh) | (u |_(gm) | (mgkgday) | (mghkgday) | = (ug/m’)

3.00E-04 2.33E+04 7.27E+01 3.00E-04 0.00E+00
.00E-03 1.22E+03 5.71E-08 2.00E-03 2.00E-02
5.00E-04 1.48E+02 __5.00E-04 0.00E+00
1.50E+00 2.05E+05 2.99E+02 1.50E+00 0.00E+00
4.60E-02 1.49E+08 2.28E403 1.43E-05 4.680E-02 5.01E-02
9.30E+00 8.80E-05 0.00E+00 3.01E-01
2.00E02 2.48E+02 2.00E-02 0.00E+00
2.00E-02 9.77E+01 2.00E-02 0.00E+00
3.00E-01 1.02E+04 3.00E-01 0.00E+00
8.00E-01 4.20E+01 8.00E-01 0.00E+00
2.00E-02 5.59E+03 5.71E-03 2.00E-02 _2.00E+01
™ 1.00E-01 1.10E+03 1.43E-01 1.00E-01 5.01E+02
1.00E-01 3.47E+03 2,88E-01 1.00E-01 1.00E+03
5.00E-04 1.72E+01 5.00E-04 0.00E+00

8.00E-02__ | 1.11E+03 8.57E-01 6.00E-02 3.00E403 |
— 2.00E-01 721403 1.14E-01 ~2.00E-01 3.99E+02
1.10E02_ 8.77E+02 6.00E-03 1.10E-02_ 2.10E+01
2.00E-02 7.07E+03 6.20E-01 2.00E-02 2.20E+03
2.00E+00 | 1.06E+04 2.00E+00 0.00E+00

S — S

COPC: Contaminants of potential concem
EPC: Exposure point concentration
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Table C-2.
SOIL INGESTION EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:

UNNAMED PARCEL
Carcinogenic Risk
uno-erc:nalnsﬁmrxne) j
IRS=s0l ingestion rate (mp/day)
EF=exposure frequency (days/yeer)
ED=eaposuse duration (yeers)
CF=corwersion factor 10-8 kphi)
BW=body weight ()
ATc=averaging time for carcinogens (days)
ELCR=LADDxSFo
1
SFoworal cancer siops tactor (kg-day/m@)
LADD=fletime average daily dose (i
Industrial /
Constsuction Landscape
Exposure Factor On-siie Workar Word Commercial Mower Wori
RS (moidey) 50 480 50 480 50
A 05 1 05 1 0.5
EF (day/yeer) S0 30 250 10 20
ED (years) > 1 ) S 5:
W 6q) 70 70 70 70 70
Aic (deye) 25550 ___ 25550 _25550 25550 25550
Conversion Factor (lghug) 1.00E-08 1.00E-080 1.00E-08 1.00E-09 1.00E-09
Noncarcinogenic Risk
Wmm i
Fl=draction ingesied from contaminated sowrce
ﬁl!s-nuli!dmlthgihy)
EF sexposuse frequency (deys/yeer)
| ED=sxposuse duration (years)
BWsbody weight fag)
ATn=gveraging ime for noncarcinogens {deys)
HO=ADDRIDY
ADD-avemge dally dose
‘ RAfDo=injestion relerence dose fmp/g-day)
‘ Industrial /
‘1 Construciion Landscape
Exposure Feotor On-site Worker Workear Cosumercial Mowes W
RS pghiey) 50 40 ] 480 0
A 05 1 0.5 1 a5
EF (day/year) 50 0 250 10 20
ED (yoars) 3 1 S P 2
BW ) n 70 .70 0 70
ATn {doye) NS 9 nas 9125 9125
Cornversion Factor (kp/ug) 1.00E-08 1.00E-09 1.00E-00 1.00E-00 1.00E-08
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Table C-3.
SOIL INGESTION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE: UNNAMED PARCEL
Carcinogenic Risk
Construction Worker Industrial / Commercial Worker . Landscape Worker
“LADD _ | _ELCR | LADD " ELCR LADD LADD ELCR
1.88E-07 2.82E-07 2.04E08 | 3,06E408 1.56E-08 BBE06. 1.63E-07 | 2.44E-07
9.79E-09 0.00E+00 1.06E-07 0.00E+00 8.16E-08 0.00E+00 8.50E-09__| 0.00E+00
3.66E-08 2.67E-08 3.97E-07 2.90E-07 3.05E-07 2.23E-07 3.18E-08__| 2.32E-08
4.81E-08 3.37E-08 5.01E-07 3.65E-07 3.85E-07 2.81E-07 4.01E-08 | 202E-08
3.15E-08 2.30E-09 3.42E-07 2.50E-08 2.63E-07 1.92E-08 2.74E-08 2.00E-09
3.41E-08 2.49E-07 3.70E-07 | 2. T0EDB . 284E-07 |TIDTEOB. | 2.96E-08 | 2.16E-07 |
1.21E-08 8.82E-08_ 1.31E-07 9.57€-07 1.01E-07 7.35E-07 1.056:08__| 7.66E-08
1.20E-08 1.68E-08 1.30E-07 1.82E-07 "9.97E-08 1.40E-07 1.04E-08__| 1.45£-08
9.36E-09 8.52E-10 1.026-07 9.24E-09 7.80E-08 7.10E-00 813E-09_ | 7.39E-10
1.99E-08 1.45E-08 2.16E-07 1.58E-07 1.66E-07 1.21E-07_ 1.73E-08 | 1.26E-08
1.95E-10 .23E-09 2.12E-09 1.33E-08 1.63E-09 1.02E-08 1.69E-10 1.07E-09
-38E-10 6.22E-10 1.50E-09 6.74E-09 1.15E-09 5.18E-08 1.20E-10 | 5.40€-10
8.94E-09 6.71E-11 9.70E-08 7.28E-10 7.45E-08 5.59E-10 7.76E-09 5.82E-11
7.08E-09 7.76E-11 7.66E-08 8.43E-10 5.88E-08 8.47E-10 6.13E-09 6.74E-11
"2 17E-08 4.34E-08 2.35E-07 4.70E-07 1.81E-07 3.61E-07 1.88E-08 | 3.76£-08
L R A L R S T R T
Noncarcinogenic Risk
.__On-site Worker . Construction Worker Industrial / Commercial Worker _Mower Landscape Worker
coPC ADD. __HQ__ | ADD HQ ADD HQ ADD | Ho ADD_ HG
reenic .14E-08 3.80E-03 1.20E-04 4.00E-0 5.70E-06 1.90E-02 4.38E-06 1.46E-02 4.56E-07 | 1.52E-03
iBetyIlum 5.95E-08 2.07E-05 6.25E08 | 3.13E-03 297E-07 149604 | 228E-07 1.14E-04 2.38E-08__ | 1.19E-05
hromium 00E-05 | 6.67E-08 1.05E-03 | 7.01E-04 5,00E-05 3.34E-05 3.84E-05 2.56E-05 4.00E-08__| 2.67E-08
Manganess 7.28E:05 | 1.58E-03 7.65E-03 1.66E-01 3,64E-04 7.91E-03 2.79E-04 6.08E-03 2.91E-05__ | 6.33E-04
hiorobenzene 2.736-07 1.37E-05 2.87E-05 1.44E-03 1.37E-08 6.83E-05 1.05E-06 5.25E-05 1.00E-07 | 5.47£-08
1,1-Dichloroethane 5.38E-08 5.38E-07 5,66E-06 5.66E-05 2.69E-07 2.69E-08 2.07E-07 2.07E-08 2.15E-08__| 2.15€-07
Ethybenzene 1.70E-07 1.70E-08 1.79€-05 1.79E-04_ 8,50E-07 8.50E-08 6.53E-07 6.53E-08 6.80E-08__| 6.80E-07
Heptachior 8.39E-10 1.68E-08 8.82E-08 1.76E-04 4.20E-00 |  8.39E-06 3.22E-09 6.45E-08 3.36E-10__| 6.71E-07
}MaMel_u chioride 5.43E-08 8,08E-07 5.71E-08 9.52E-05 2.72E07 4.53E-08 2.09E-07 3.48E-08 217E-08 | 3.62E-07
Toluene 3.53E-07 1.76E-06 3.71E-05 1.85E-04 1.76E-08 8.82E-08 1.35E-06 6.77E-08 1.41E-07 | 7.08E-07
Trichioroethene , 4.20E-08 3.90E-08 4.51E-08 4.106-04 2.14E-07 1.05E-05 1.65E-07 1.50E-05 1.72E-08 | 1.56E-06
1,1,1-Trichiorosthane 3.48E-07 | 1.73E-05 3.64E-05 1.82E-03 1.73E-08 8.65E-05 1.33E-08 6.64E-05 1.38E-07 | 6.92E-08
Xylones 9.57E-07 4.78E-07 101E-04 | 5.03E-05 4.78E-08 2.39E-06 3.67E-06 1.84E-06 383E:07 | 1.91E-07
Summary .
On-site Worker Construction Worker Industrisi / Commercial Worker Mower Landscape Worker
ELCR for this pathway L ABBEADB 788E07 __ bmnrooeigosEoR: 6:32E- 6.59E-07
R for this pathw 5.74E-01 2.73;-_03 2.18E-03
Notes: :
ELCR: Excess lifetime cancer risks i
HI: Hazard index I
COPC:Contaminants of potential concemn
LADD: Lifetime & dally dose
ADD: Average daily does
HQ: Hazard quotient
IBold shaded area indicated ELCR or Hi exceedances for the receptor
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Table C4.
SOIL DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:
UNNAMED PARCEL

[Carcinogenic Rlek
LADD=EPCoollxSAXAFXABSXEFXE DxCFABWxATC)
| |
EPCeexposuse point concentration (ug/kg)
SA=body suriace area forrfAday)
AF=30d adhesence factor (mglent)
ABSx=dermal adsosplion tactor (untiess)
EF=exposure frequancy (dsys/year)
ED=exposure duration (yeers)
CF=conversion factor (10-9 kgfug)
BWbody weipht o)
ATc=averaging time for carcinogens (days)
1
ELCR=LADDxSFd
|
SFdedermal cancer siops factor
LADO=iSetime average daly dose (mg/cg-day) ‘
|
I industrial /
- landscape | Construction
Exposure Fector On-she Worler Mower Worb Wor Commercial
SA fon’May) 3300 3300 3300 3300 3300
| AF gmgier 02 02 02 02 02
(ABS Chemical i
 Inosganics 0.01 0.01 0.01 0.01 .01
Bla2 ofwihexyliphthainte _ 04 04 0.4 04 0.4
Tetrachiorosthens 0.03 0.03 0.03 0.03 0.03
Trichiososthens 0.03 0.0 0.03 0.03 0.03
Vgl chioride 0.08 0.08 Q.08 0.03 0.03
Others o 0 0 0 (1]
EF (duyyear) for Sol 0 10 2 ] — 250
EF (day/yesr) for Sediment 5 S 5
ET frousidey) _ 5 8 8 8 8
ED(yoars) 3 = > 1 >
BW fq) 70 70 70 20 70
Al (daye) - fos Soll 25550 25550 __ 25550 =550 _25550
Asc (deys) - for Sediment 550 25550 25550
| Conversion Factor (kphug) 1.00E-00 1.00E-00 1.00E-00 1.00E-08 1.00E-08
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Table C-4.

SOIL DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:
UNNAMED PARCEL

Noncarcinogenic Risk
ADD=EPCxSAxAFxABSxEFxEDxC]:FI(EWXATn)-SOIl and Sediment
- |EPC=exposure point concentration (ug/kg)
SA=body surface area (cm’/day)
AF=soil adherence factor (mg/en)
ABS=demal adsorpticn factor
EF=exposurs frequency (days/year)
ED=exposure duration (years)
CF=conversion factor 10-9 kg/mg
BW=body weight (kg)
ATn =averaging time for noncarcinogens (days)
HQ=ADDMIDo
ADD-average daily dose: (mg/kg-day)
RfDd=demmal reference dose (mg/kg-day)
. industrial /
Exposure Factor On-gite Worker Mower Lavl;dscupe  Construction Commercial
orker Worker Worker
|SA (cm/day) 3300 3300 3300 3300 3300
| AF(mg/cm?) 0.2 ‘0.2 0.2 0.2 02
ABS Chemical Specitic
|inorganics 0.01 0.0 0.01 0.01 0.01
| Bis{2-ethylhexyl)phthaiate 0.4 0.4 0.4 0.4 0.4
Tetrachloroethene 0.03 0.03 0.03 0.03 0.03
Trichloroethene 0.03 0.03 0.03 0.03 0.03
ﬁr_lyl_chloride 0.03 0.03 0.03 0.03 0.03
Others 0 0 0 0 0
EF (day/year) for Soil 50 10 -] 30 __250
EF (day/year) for Sediment 5 . 5 5
ET (howr/day) 5 8 8 8 8
ED (years) 25 25 25 1 25
|BW (kg) 70 - 70 70 70 70
| Atn (days) - for Soil 9125 9125 9125 9125 9125
Atn (days) - for Sediment 9125 . 40 9125
Conversion Factor kg/ug) 1.00E-09 1.00E-09 1.00E-09 1.00E-09 1.00E-09
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Table C-5.

WATER DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE:
UNNAMED PARCEL

[Corcinogenic Risk
LADD=EPCxSAxPCET xEFxEDxCFABWxATC)
1 |
EPCugxpomse point concentrafion (uph)
SA = Skin suvisce avea (onf)
PC=Pesmsabilly Constant (o)
EF=asposuss frequency (deya/year)
ED=sxposse dusaion (years)
CF=conversion factor 10-8 (L-mgfon-ug)
BWebody weight (i)
“w%hﬂmm
ELCR=LADDxSFd
|
SFd=dermal cancer slope factor (kg-daymg)
LADD=Nslime svernge dally dose (mp/kg-day)
| Industrial /
? Exposwre Factor On-alte Worker! Mower Landscepe Comstruction Commercial
\ Worter Workes Worker
|SA om®) 3300 3300 3300 3300 3300
| Chemicel Specific
% 1.006-08 1.00E-03 1.00E-03 1.00E-03 1.00E-03
| Benzofa)pyvens 1206400 1.20E+00 1.20E+00 1.20E+00 1.20E400
Berzofa)entwacens 8.00E-01 8.00E-01 8.00E-01 8.00E-01 8.00E-01
| Berzofbjiucsaunthens 1.206400 1.20E+00 1.20E+00 1.20E+00 1.20E+00
\Obenzofs hjeniwscens 2 70E+00 2 70E+00 2.70E400 2. 70E+00 2.70E+00
1.80E+00 1.90E+00 1.90E+00 1.90E+00 1.90E+00
J a.10E-01 8.10E-01 8.10E-01 8.10E-01 8.10E-01
| chicsde 7.30E-03 7.50E-03 7.30E-08 7.30E-03 7.50E-03
| 3. 0ER 3.30E-02 3.30E-02 3.30E-02 3.30E-G2
‘stachionethens 480E-02 4.80E-02 4.80E-02 4.80E-02 4.80E-02
[Trichiososthans 1.60E-02 1.60E-G2 1.60E-02 1.80E-Q2 1.00E-02
EF {duylyear) for SW & OW 5 5 5
[ET grousidey) 1 [T 1 3
(ED (youmss) -3 1 1 _2
BW (o) 70 ) 70 70 70
Asc -for SW & OW 25550 _25550 25550
m&w@g 1.00E-08 1.00E-08 1.00E-08 1.00E-08 1.00E-08
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Table C-5.

WATER DERMAL EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE

UNNAMED PARCEL

Noncarcinogenic Risk
ADMEPC:SMP&ETXEFXEDxiFKBWxAm
EPC=exposure point concentration (ug/L)
SA = Skin surface area (cnf)
PC=Pemeability Constant (crvhr
EF=exposure frequency (days/year)
ED=exposure duration (years) |
CF=conversion factor 10-8 (L-mg/eni-ug)
CF=conversion factor 10-8 Q.-n%g[rf;ugl
BW=body weight (kg)
ATn =avemr time for noncarcinogens (days)
HQ=ADD/RfDo
ADD-average daily dose (mg/kg-day)
RfDd=dermal reference dose (mg/kg-day)
industrial /
Exposure Factor On-site Worker]  Mower L.v'v':::"” Conwn mu uction Commercial
Worker
SA (om?) 3300 3300 3300 3300 3300
PC (cm/hn) Chemical Specific
inorganic 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03
| Benzo(a)pyrene 1.20E400 1.20E+00 1.20E+00 1.20E+00 1.20E+00
Benzo(a)anthracene 8.00E-01 8.00E-01 8.00E-01 8.00E-01 8.00E-01
| Benzo(b)luoranthene 1.20E+00 1.20E+00 1.20E+00 1.20E+00 1.20E+00
| Dibenzo(a,h)anthracene _2.70E+00 2.70E+00 2.70E+00 2.70E+00 2.70E+00
|indeno(1,2,3-cd —1.90E+00 1.90E+00 1.90E+00 1.90E+00 1.90E+00
 Benzo(k)fluoranthene
Chrysene 8.10E-01 8.10E-01 8.10E-01 8.10E-01 8.10E-01
Viryl chloride 7.30E-03 7.30E-03 7.30E-03 7.30E-03 7.90E-03
bis(2-ethylhexyl)phthalate 3.30E-02 3.30E-02 3.90E-02 3.30E-02 3.30E-02
Tetrachloroethene 4.80E-02 4.80E-02 4.80E-02 4.80E-02 4.80E-02
Trichloroethene 1.60E-02 1.60E-02 1.60E-02 1.80E-02 1.60E-02
|EF (day/year) for SW & GW ] 5 5
ET (hour/day) 1 1 1 1 1
ED (yours) 25 1 25
BW (kg) 70 70 70 70 70
Aln (days) - for SW & GW 9125 40 8126
Conversion Factor (L-mg/cr* 1.00E-06 1.00E-08 1.00E-08 1.00E-08 1.00E-08
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Table C-8.

DERMAL EXPOSURE EVALUATION FOR SOIL FOR LAKE CALUMET CLUSTER SITE:

UNNAMED PARCEL
Worker
X LADD U
4,04 0.48 9.64E-08 29 1.04
1,005-08 8.016-08] 0 A2E-00] 0.00E+00 [} 0.00E+00
1,006-08 0.00 .80 . 1.2 ) .
1,006-02 8. 4.08E- 1 07, 0.70E-11 X] O8E-10
3.005-08 3386100 211 CTIE 4.02E-10 1.345-10] ©6.48€-10
3.006-08 1 07 4.78 2.14E-10 9.50E-11] 4.27E-10
1.006-08 1 s.aE11[ 108 OE-12 2.08E-00] 1.84F-
3.006-02 336-10] _ 2.43 2.67E-11 4.88 ME-
3.005:08 08 : , - SE5
On-alte Worker _ Mower Worker
ADD _ HQ ADD | HQ | A
_ b 900k02 @@ | .01 1.81E-07 8. 3,616-07 7.28 _82E-00 81
1.008-02 1.87 7.8 3.14E-00 57 o. 3,14 9.776-10]  1.88 .88 3.63
1.00602 o 1,76 .88 3.52€-07 08 7.04E-07]  6.34E-08] ~ 4.29E-08] 1.32€-08 8.81
~ 1,00E-08 1 4.10E-04| 3.04 8.38 7.00E-08 67 401807 1.00 9.61E-08 2.0
1.00E-02 _ 7.82€-08] 3.81 1.44E-08 7.22E-07] _ 2.806-08] 1.44 1,73c-00] _ 6.68 3.818-07 1.80
1,00E-02 1 1 84E-00 2.846-08] 6.686-08] 5.68 3.41E-10]  9.41 11E-08 1
1.00€-02 440C-08] 4.49 .97 8.07E-08]  1.70 1, 08C-00] 1.0 2.24E.07 2.24
9.00E-08 0,08E-10f 1,33 1.33E-10 2.08E-07 6aE-10] 8 91 3.18 3.32E-00 .85
1. 1.00€-02 —1,43E-08] 2.9 . 87E-00 4.78 __8.74E-00 7] 44E-10]  8.74E-00[ 7.17E-08 1,20
L 1.00E-02 0.31E-08] 4.00E-07| 1.86E-08 0.31€-08]  3.73E-08] 1.06E-07] 2.94E-00] 1.12E-08] 4.06E-07 2.33
3.00E-08 3.40E-08] 3.00E-08] 6.79E-00 6,18 SO0E-08] 124E-08] 8.18E-10] 7.41 .70 1,
9.006-02 2.74E-07] 1.376-08] 8.48E-08 74 10E-07 071 1.37€-08 x
1.00E-02 03E-08 53 01 8,08 .
- | ]
On-site Worker Mower
8.786-07 1.5'!-_:‘7 2.99E-07 1
— (] 1,38E-03
(' Page 8ot 22
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_ Table C-7. '
DERMAL EXPOSURE EVALUATION FOR GROUNDWATER
FOR LAKE CALUMET CLUSTER SITE: UNNAMED PARCEL
o
Carcinogenic Risk
On-site Worker Contruction Worker industrial / Commercial Worker
OoPC Permeabllity Constant cm/hr LADD | ELCR LADD ELCR LADD ELCR
fArsenic 1.00E-03 1.68E-08|  2.52E-08 6.71E-10] 1.01E-09 1.68E-08 2.52E-08
enzene 2.10E-02 2.52E-07] 1.39E-08 1.01E-08] 5.54E-10 2.52E-07 1.39E-08
I 1,2.3-cd 1.90E+00 2.63E-07] 1.92E-07 1.05E-08] 7.68E-09 2.63E-07 1.92E-07
Noncarcinogenic Bisk .
On-site Worker Contruction Worker industrial / Commercial Worker
OoPC Permeability Constant em/hr ADD | HQ ADD HQ ADD HQ
fArsenic 1.00E-03 4.69E-08]  1.56E-04 4.28E-07| 1.43E-03 4.69E-08 1.56E-04
kcadmium 1.00E-03 9.56E-08| 1.91E-04 8.72E-07] 1.74E-03 9.56E-08 1.91E-04
fChromium 1.00E-03 1.936-07] 1.29E-07 1.76E-06] 1.17E-06 1.936-07 1.29E-07
M ese . . 1.00E-03 1.48E-06] - 3.21E-05 1.35E-05] 2.83E-04 1.48E-08 3.21E-05
ercury 1.00E-03_ 6.01E-09| 5.48E-08| . 6.01E-09
[Nickel _1.00E-03 1.60E-07] 8.01E-08 1.46E-06]  7.31E-05 1.60E-07 8.01E-08
anadium 1. 6.31E-08] 3.15E-06 5.76E-07] 2.88E-05 8.31E-08 3.15E-08
1.00E-03 8.58E-06] 2.20E-05 6.01E-05] 2.00E-04 6.59E-08 2.20E-05
Bis(2-ethylhe te 2.30E-02 6.24E-07]  7.80E-07 5.69E-06] 7.12E-06 6.24E-07 7.80E-07
e - S
] Summary ik I
| . On-site Worker Contruction Worker industrial / Commercial Worker  |f
nELCR for this pathway= _2.31E-07 8.24E-09 2.31E-07 |
H for this 4.14E-04 3.78E-03 4.14E-04 |
Notes:
ELCR: Excess lifetime cancer risks
HI: Hazard index

COPC:Contaminants of potential concern
LADD: Lifetime average daily dose

ADD: Average daily doss

HQ: Hazard quotient
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Table C-8.

PARTICULATE INHALATION EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER

SITE: UNNAMED PARCEL
|Cuscinogenic Risk !
i
uwmrg i
EPCa-exposuse point concentraion in air (ug/m3) = EPCxPWF
ER=exposure rate (hre/day)
iR=inhalation rate (m3hour)
EF=sxposure frequency (days/year}
ED=exposure duralion (years)
ATc=avetaging tme for (days)
P¥= Particulate inhelstion factor .
T u i
ELCR«LADDxSH |
SFizinhalaion cancer siope factor (ig-daymg)
LADD=Slstime dally dose irrrm
c A industriat /
Exposwe Factor On-slle Worker Commercial Mower ¢
Worker
Workers
R 1.1 28 1.1 1.7 1.1
E%n 5 8 ) 8 )
[EF (deye/yesr) 5 0 250 10 20
ED (years) 5 1 > S -
oW agg) 70 70 70 70 70
Aac (duys) _ 25550 25550 25550 25550 25550
Pasticulate inhalsiion factor 8.00E-10 8.00E-08 8.00E-10 8.00E-08 8.00E-10
Corwersion feom ug 10 mg 1.00E-03 1.00E0S | 1.00E08 1.00E-03 1.00E-03
Noncercinopenic Risk o
ADO=EPCaxER T sEDABWRATR) !
|
EPCasexposure point concentraion in alr (ug/m3) o
ERsexposure raie (hra/dey)
Rainhalafion rate (M%)
Sequency (daye/year]
ED=aposure duralion (yeers) ‘
BWabody weight i) i
AT ime for noncarcinogens (deys) ‘w
HO=ADDRIDI
ADDsgverage dally dose (mg/kg-deyh
RiDi=inhalation relevence dose jm
industrial /
Construction Landescape
Exposwre Fector On-elie Work Commercial Mower Worb
JL ‘l-’
(R (mShow) 1.1 28 1.1 17 1.1
ER (hwidey) 5 8 8 8 8
EF (dayelyeer) 50 % 20 | 10 2
ED (youss) s 1 s |3 — >
W ) 70 o) 70 i 70 70
| A (deye) 9125 9125 9125 | 9125 )
Pasticulste inhalstion fector 8.00E-10 8.00E-09 8.00E-10 8.00E-10 8.00E-10
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Table C-8.
PARTICULATE EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE:
UNNAMED PARCEL
Carcinogenic Risk .
On-site Worker Construction Worker Industrisl / Commercial Worker Mower Landscape Worker
LADD ELCR LADD ELCR LADD_ ELCR LADD ELCR LADD ELCR
7A7E-11 0.00E+00 7.01E-11 0.00E+00 5.74E-10 0.00E+00 3.55E-10 | 0.00E+00 | 4.59E-11 | 0.00E+00
3.74E-12_| 0.00E+00 3.65E-12_| 0.00E+00 2.99E-11 0.00E+00 1.85E-11_| 0.00E+00 | 2.39E-12 | 0.00E+00
1.40E-11 4.33E-12 1.37E-11 4.23E-12 1.12E-10 3.46E-11 6.91E-11 2.14E-11 8.94E-12 2.77E-12
1.76E-11 5.46E-12 1.72E-11 5.34E-12 T41E-10 4.37E-11 8.72E-11 | 270E-11 | 1.13E-11 | 3.50E-12
1.20E-11 3.73E-13 1.18E-11 3.65E-13 9.63E-11 2.99E-12 5.95E-11 85€-12 | 7.71E-12_| 2.30E-13
1.30E-11 4.04E-11 1.27E-11 | 3.85E-11 1.04E-10 3.23E-10 6.44E-11 | 2.00E-10 | 8.34E-12 | 2.58E-11
4.62E-12 1.43E-11 451E-12_| 1.40E-11 3.69€-11 1.14E-10 2.28E-11 | 7.08E-11 | 2.05E-12 | 9.16E-12
4.57E-12 1.10E-14 4.47E-12 1.07E-14 3.66E-11 B8.78E-14 2.26E-11 5.42E-14 2.93E-12 7.02E-15
358E-12 | O0.00E+00 | 3.49E-12_| 0.00E+00 2.86E-11 0.00E+00 1.77E-11 | 0.00E+00 | 2.29E-12 | 0.00E+00
7.61E-12 2.36E-12 7.43E-12 2.30E-12 6.08E-11 1.89E-11 3.76E-11 | 1.17E-11 | 4.87E-12 | 1.51E-12
7.45E-14 4.69E-13 7.28E-14 4.59E-13 5.96E-13 3.76E-12 3.60E-13 | 2.32E-12 | 4.77E-14 | 3.00E-13 |
5.28E-14 2.37E-13 5.16E-14 | 2.32E-i3 4.22E-13 1.90E-12 261E-13 | 1.17E-12 | 3.38E-14 | 1.52E-13
34212 5.84E-15 3.34E-12 5.51E-15 2.73E-11 4.51E-14 1.69E-11 | 2.79E-14 | 2.18E-12 | 3.61E-15
2.70E-12 1.82E-14 2.64E-12 1.58E-14 2.16E-11 1.29E-13 1.33E-11 8.00E-14 1.73E-12 1.04E-14
8.28E-12 1.68E-11 8.09E-12 1.625-1 1 68.62E-11 1.32E-10 4.09€-11 8.19E-11 5.30E-12 1.08E-11 ‘
- Noncarcinogenic Risk _
Worker Construction Worker Industrial / Commercial Worker Mower Worker
OPC ADD Ha ADD HQ ADD Ha ADD HQ ADD HQ
|Arsenic 2.01E-10 1.96E-10 1.61E-09 - 9.93E-11 2.93E-08
Beryffium 1.05E-11 1.83E-06 1.02E-11 1.79E-08 8.37E-11 1.47E-05 5.18E-12 9.07E-07 1.53E-08 2.68E-04 |
romium 1.76E-08 1.72E-09 1.41E-08 8.71E-10 2.57E-07
m 1.28E-08 8.96E-04 1.25E-08 8.76E-04 1.02E-07 7.17E-03 6.33E-09 4.43E-04 1.87E-08 1.31E-01
8 4.81E-11 8.42E-09 4.70E-11 8.23E-09 3.85E-10 8.74E-08 2.38E-11 4.17E-09 7.02E-08 1.23E-08
1, 1-Dichiorosthane 9.47§:_1 2 8.63E-11 9.26E-12 8.48E-11 7.58E-11 5.30E-10 4.69E-12 3.28E-11 1.38E-09 9.67E-09
2.99€-11 1.05€-10 2.926-11 1.02E-10 2.39E-10 8.37E-10 1.48E-11 5.17E-11 4.37E-09 1.53E-08
Heptachior 1.48E-13 | 1.44E-13 1.18E-12 7.31E-14 2.16E-11
l’f‘m‘m chloride 9.56E-12 1.12E-11 9.35E-12 1,09E-11 7.85€-11 8.93E-11 4.73E-12 5.52E-12 1,40E-09 1.83E-09
oluene 6.21E-11 5.45E-10 | 6.07E-11 5.32E-10 4.97E-10 4.36E-09 3.07E-11_| 2.69E-10 | 9.0BE-09 | 7.95E-08
[Trichloroethene 7.55E-12 1.26E-00 7.38E-12 1.23E-09 8.04E-11 1.01E-08 3.73E-12 8.22E-10 1.10E-09 1.84E-07
1,1,1-Trichioroethane 6.09E-11 9.88E-11 5.95E-11 9.46E-11 4.87E-10 7.74E-10 3.01E-11 | 4.70E-11 | 8.89E-00 | 1.41E-08
EW 1.6_8§i~1 0 1 .QEJO 1,35E-00 8.335-11 2.46E-08
Summary
On-site Worker Construction Worker industrial / Commercial Worker Mower Lendscaps Worker
ELCR for this pathwa 8.45E-11 8.26E-11 6.78E-10 : 4.18E-10 5.41E-1
ﬁmum - 1 . . G88ED4 8,77E-04 7.18E-03 4.44E-04 1.31E-01
q
|Notes: O SR .
|ELCR: Excess ifetime cancer risks - TS U
{Hi: Hazard index { r 0 o b N
|COPC:Contaminants of potential concem - _ UV I
|LADD: Lifetime dally dose —
ADD: Average dally dose - e
HQ: Hazard quotient DN S [
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Table C-10.

GROUNDWATER VOLATILE INHALATON EXPOSURE FACTORS FOR LAKE CALUMET
CLUSTER SITE: UNNAMED PARCEL

LADD= (EPCairxiRzEFxEDWBWXATCCF)

EPCueaposure point concentration in air (g3))
IR = inhalation rate (m3/dey) .
EFsexposure requency (deys/yesr)
EDnexposure duration (years)

BW = body weight ()
ATc=gveraging time for carcinogens (day)
CF=Conversion Factor

SFi = inhalstion Slope Factor (kg-deying)
LADD=llstime sverage dally dose (mQ/ig-day)

Construcs industrial /
On-slie Worter|

sl

8lals

Worker
1
5
255580
2
0
0.001

83w

a[2(e Bl

ADD=EPCairxiRxEFxEDABWxATn)

EPCaguposure point concentsation in air (gim")
IR = inhalation rats (mS/day)

EFsesposure requency (deye/yeer)
EDwesposure duralion (yesrs)
ATn=gverage firne for noncarcinogens (yeers)
Comversion Factor = 1000

ADD-average dally dose
Rid = Volaile inhalation Relerence Dose (mg/ky-day)

inchsstrial /
On-olie Worker!

s 1]
it

§asﬁuw
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- Table C-11.
GROUNDWATER VOLATILE INHALATION EXPOSURE EVALUATION FOR LAKE pALUMET CLUSTER SITE:
UNNAMED PARCEL
I Carclnogenlc Risk
I Construction industrial /
On-site Worker Worker Commercial Worker
fcorC - Henry's Law Constant LADD ELCR LADD ELCR LADD "ELCR
EBenzene 2.28E-01 1.19E-09 3.45E-11 4.76E-11 1.38E-12 1.19E-09 3.45E-11
i Noncarcinogenic Risk _
I : Construction Industrial /
On-site Worker Worker Commercial Worker
COPC Henry’s Law Constant ADD HQ ADD HQ ADD HQ
Summary
‘ Construction industrial /
On-site Worker - Worker Commercial Worker
ELCR for this pathway= 3.45€:11 1.38E-12 3.45€-11
H! for this 0.00E+00 0.00E+00 0.00E+00

Notes:

ELCR: Excess lifetime cancer risks

HI: Hazard index

COPC:Contaminants of potential concem
LADD: Lifetime average daily dose

- ADD: Average dally dose
HQ: Hazard quotient
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Table C-12.

SON. VOLATILE INHALATON EXPOSURE FACTORS FOR LAKE CALUMET CLUSTER SITE: UNNAMED

Custimogenic Nisk

PARCEL

LADDEPCERIRREFED VW aBWRATc)

EPC = Exposwe Point Concenteaion jeghgl
ER = Expoawe Rate Pausaiiny)

R = nhwiation Rats (vy)

EF = Exposwe Fraguency (duyeyeer)

ED = Exposwse Dusailion (years)

VF = Volatalizalion Factor (af'fig)

B = Body Weight 0g)

Aic = Avecaging Time for Carcinogans (day)

VF = QBT N DR CF

QIC = bwesys of e Masn conpeniation at the center of 3 Squere SoWce = (gl -s)iga’)
D = Appevent Olluaislly oul’f)

T » Exposuse irtervel (o)

Ro = Dry Soll Butk Denslly = glon’®

C = Comvession lactor (10 E-4 aiom™)

D= (10,"" x0,x ) + (0" x DIW") 21RO, + (0, X HP

Q\ = Alr-Fllad Sell Posesly 6.13 For Subsuriace Soll
O\ = DNtunivlly in Alr (cou'se) Chumical Speciic
H = Hewy's Law Comtant Chemicsl Spaciic
O, = Water-Filag Sol Pososly 4.3 For Subswriace Sol
O, = Diluaivlly In Water gow'/) Chamical Speciic
n = Toll Soll Pososlly o
A = Dry Sobl Bukk Desally tgfond) 15
K, = Soll Water Pariion Cosft = Kaxln
“oc Chamicsl Speciic
foc (Y]

URF « intaigtion Unll Risk (w'g)
LADD = Sislime svesage delly doss fughe’)

S ——

————

e |

B}alﬂu}l!!

Meiw

——
————
t——————

-l
-
-h
L]

sl
A=l

18]~
o

EPC = eapomse point conosntiion ugig)
BN =« esponwe als feesiiey)

R « ibninlion rate (av)

EF = sxposws Sequency jdaye/yess)

ED = esposwe duniien (years)

Ain = sepsuge Sme for aoncarcinegens (years)
VF « Voiptilgntion Facior (aig)
Cosvession Facter = 1000

ADD = svesnge daly doss (ufiug)
Ric « Volails inhwiaiion Refesence Doss fughet’)
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Table C-13.
SOIL VOLATILE INHALATION EXPOSURE EVALUATION FOR LAKE CALUMET CLUSTER SITE:
UNNAMED PARCEL
—— ——— — Nae— — — ——
oc ] W Dw Koc Kd D T “Ro L [P — | w—
.m/Xg/cu.m) |(sq.cmisec) (sq.cmisec)| cm'lg | cu.cmig | (sqg.cmisec) Sec g/cucm | cu.mkg Sec cumkg |
85.81 2.12E02 | 0.68E-04 | 7.026-06 | 1.20E+02 | 2.58E-01 | 1.18E-08 | 7.90E+08 | 1.50E+00| 1.31E+05 | 3.60E+06 | B.84E+03
85.81 1.04E-01 | 4.01E-02 | 0.90E-06 | 1.74E+01 | 348E-02 | 7.34E-05 | 7.90E+08 | 1.50E+00| 1.66E+04 | 3.60E+08 | 1.12E+03
85.81 1.90E-02 | 6.56E-05 | S5.68E-06 | 3.47E+06 | 6.94E+03 | 5.41E-11 | 7.90E+08 | 1.50E+00] 1.94E+07 | 3.60E+08 | 1316406 |
85.81 1.42E-02 | 4.35E04 | 7.34E-08 | 1.23E403 | 2.46E+00 | 1.00E07 | 7.90E+08 | 1.50E+00] 3.27E+05 | 3.60E+06 | _2.21E+04
85.81 1.10E-02 | 6.07E4+01 5.69E-08 1.41E+08 | 2.82E+03 9.55E-07 7.90E+08 | 1.50E+00) 1.48E+05 3.60Et+06 9.84E+03
85.81 1.01E-01 | 8.98E-02 1.17E-05 1.17E401 _2.34E02 1.62E-04 7.90E+08 | 1.50E+00| 1.12E+04 | 3.60E+08 7.56E+02
85.81 7.90E-02 | 4.22E-01 9.10E-06 1.66E+02 | 3.32E-0t 2.38E-04 7.90E+08 | 1.50E+00} 9.24E+03 | 3.60E+06 8.23E+02
85.81 7.30E-02_| 1.526-01 | 8.70E-08 | 2.19E402 | 4.38E-01 | 6.07E-05 | 7.90E+08 | 1.50E+00| 1.71E+04 | 3.60E+06 | 1.15E403 |
_85.81 7.426-02 | 2.30E-02 1.05E-05 3.16E+01 | 6.32E-02 2.86E-05 7.90E+08 | 1.50E+00] 2.66E+04 | 3.60E+08 1.80E+03
85.81 7.50E-02 | 3.23E-01 7.80E-08 3.63E+02 | 7.26E-01 1.03E-04 7.90E+08 | 1.50E+00| 1.40E+04 | 3.60E+08 9.47E+02
85.81 1.10E-02 | 6.07E+01 5.69E-08 1.41E4+06 | 2.82E+03 9.55E-07 7.90E+08 | 1.50E+00 1.46E+05 | 3.60E+06 9.84E+03
85.81 1.01E-01 | 8.98E-02 1.17E-05 1.17E401 | 2.34E-02 1.62E-04 7.90E+08 | 1.50E+00| 1.12E+04 | 3.60E+06 7.56E+02
_85.81 8.70E-02 | 2.72E-01 8.60E-06 1.82E402 | 3.64E-01 1.84E-04 7.90E+08 1.50E_+00 1.11 §+04 3.5054-@ 7.52E+02
_85.81 7.90E-02 ; 4.22E-01 9.10E-08 1.66E+02 | 3.32E-01 2.38E-04 7.90E+08 | 1.50E+00 | 9.24E+03 3.60E+08 6.23E+02
_85.481 7,§95'02 7.05E-01 8.80E-06 .10E+02 | 2.20E-01 4.63E-04 7.90§+08 1.50E+00 (5.62__E+03 LCO_EO-W 4.47E+02
ﬁ! ! ZI1 45# 2.15E-01 9.34E-08 3.74E402 | 7.48E-01 8.48E-05 7.90E+08 ] 1 5OE+W 1.77E+04 | 3.80E+06 1.19E+03 ‘
Carcin lc Risk
On-site Worker Construction Industrial / Mower Landscape Worker
LADD ELCR | LADD | ELCR LADD | ELCR LADD | ELCR | LADD | ELCR
1.2E-05 8.1E-12 8.3E-05 4.3E-11 3.§§-04 2.4E-10 2.2§-05 1 .5§-1 1 1.4E-05 9.6E-12
7.2E-05 0.0E+00 3.9E-04 0.0E+00 2.2E-03 0.0E+00 1.3E-04 0.0E+00 8.6E-05 | 0.0E+00
1.3607 1261 | 7.1E07 | 63611 | 3.0E08 | 35610 | 24E07 | 21E-11 | 1.6E07 | 1.4E-11
7.7_E_.£8 1.4E-10 4.1E07 7.4E-10 2.3E-068 4.1E-09 1.4E-07 2.5E-10 9.1E-08 1.6E-10
1.2E07 1.6E-10_| 66E-07 | BAE10 | 3.6E-08 | 47609 | 22607 | 209610 | 1.4E:07 | 1.9E-10
1 Ogﬁ 4.8E-11 5.5E-04 2.6E-10 3.1E-03 1.4E-09 1.9E-04 8.9E-11 1.2E-04 5.8E-11
9.8E-05 1.7E-10 .f_;ﬁ-m 9.1 .El-10 ?_-03 5_05-09 1 .Bgﬁ 3.1 E-10 1 E-OA 2.&5-1 0
Noncarel c Risk
_ On-site W Consiruction industrial / Mower Landscape Worker
fcopc ADD HQ ADD L ADD Ha ADD HQ ADD HQ__ |
. 9.5E-04 4.7E-05 1.2E+00 5.8E-02 2.8E-02 1.4E-03 1.7E-03 8.7E-05 2.6E-01 1.3E-02
1,1-Dichioroethane 1.26-04 24E07 | 15601 | 290604 | 36603 | 71608 | 22604 | 4.4E-07 | 3.26.02 | 6.56-05 |
E 7.2E-04 7.2E-07 8.8E-01 | 8.8E-04 2.1E-02 2.1E-05 1.3E-03 1.3E-08 1.9E-01 1.9E-04
- 3.4E-07 4.2E-04 1.0E-05 6.3E-07 9.2E-05 .
chioride 2.9E04 9.8E 3.5E01 | 12604 | 85603 | 28608 | 53604 | 18E07 | 7.8E:02 | 26605
duene 1.96-03 47E08_ | 2.9E+00 | 58E03 | 56602 | 14E04 | 34E-03 | 86E-06 | 5.1E-01 | 1.36:03
fichioroethene - 2.8E-04 1.3E05 | 34E:01 | 16E-02 | B.2E03 | 39604 | 5.1E04 | 24E05 | 7.5602 | 3.6E03
1,1,1-Trichiotoethane 3.1E03 1.4E08 | 38E+00 | 17603 | 92602 | 42605 | 657603 | 26608 | 8.4E-01 | 3.8E-04
3260 3.9E+00 9.56-02 5.96-03 ~8.7E.01
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Table C-13.

SOIL VOLATILE INHALATION EXPOSURE BVALUATION FOR LAKE CALUMET CLUSTER SITE:

[

I ]

UNNAMED PARCEL

: _OngloWorkee |  Oonetryetion Ingyetripl / —Mower M.,
L....‘”""‘” e s ma . ———
Notes:
ELCR: Exosss Melime cancer reks
Hi; Hazard index
COPC:Contaminants of polential conoem
LADD: Liletime average dally doee
ADD: Average dally dose
HO: Hazard quotiont
. i FCEEE  CYENEW T re > P R4 A E 17 1 11 1Y 7 - |

A T ™
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Table C-14.

SUMMARY OF HUMAN HEALTH RiSK ASSESSMENT FOR LAKE CALUMET CLUSTER SITE:
UNNAMED PARCEL

Summary of Human Risk Assessment for Soil, Sediment, Surface water and Groundwater

Industrial /
On-site Worker Construction Worker | Commercial Mower Landscape
Worker Worker
Total ELCR 3.E-08 1.E-08 2.E-05 1.E-05 1.E-06
Total HI 1.E-02 6.E-01 5.E-02 2.E-02 1.E-01
Summary of Human Risk Assessment for Soil, Sediment and Surface water
Industrial /
On-site Worker Construction Worker | Commercial Mower Landscape
Worker Worker
Total ELCR 3.E-06 1.E-06 - 2.E-05 1.E-05 1.E-06
Total Hi 1.E-02 6.E-01 5.E-02 2.E-02 1.E-01
Summary of Human Risk Assessment for Soll
industrial / Land
On-site Worker Construction Worker | Commerclal Mower ndscape
Worker
Worker
Total ELCR 3.E-08 1.E-08 2.E-05 1.E-05 1.E-08
otal Hi 1.E-02 6.E-01 5.E-02 2.E-02 1.E-01
Summary of Human Risk Assessment for Groundwater
f Industrial/ Landsca
On-site Worker Construction Worker | Commerclal Mower Workorp.
Worker
otal ELCR 2.E-07 9.E-09 2.E-07
Total HI 4.E-04 4.E-03 4.E-04
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Table C-14.
SUMMARY OF HUMAN HEALTH RISK ASSESSMENT FOR LAKE CALUMET CLUSTER SITE:
UNNAMED PARCEL

HI: Hazard index
Boid shaded area indicated ELCR or HI exceedances for the receptor
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Table C-15.
EXCEEDANCES SUMMARY OF CHEMICAL OF POTENTIAL CONCERN
FOR LAKE CALUMET CLUSTER SITE: UNNAMED PARCEL |

COPCs of Carcinogenic Risk in Soil

IICOPC Receptors
Ersenic . Industrial/Commercial Worker, Mower '

Benzo{a)pyrene Industrial/Commercial Worker, Mower = . . u -

Notes:

ELCR: Excess lifetime cancer risks
HI: Hazard index _
Carcinogenic exceedances: ELCR is greater than 1.00E-08
Noncarcinogenic exceedances: Hi is greater than 1.00E+00
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