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1 Introduction

The RETEC Group, Inc. (RETEC) has prepared this report for
Commonwealth Edison {ComEd) and Beggs and Cobb Corporation (Beggs
and Cobb), collectively referred to as the potentially responsible parties
(PRPs). This report presents the remediation objectives developed for the
former Griess-Pfleger Tannery (tannery) site in Waukegan, Illinois, which
satisfy the requirements of the Tiered Approach to Corrective Action
Objectives (TACO) (Hlinois Pollution Control Board (IPCB), 2001). The
report was prepared under the Illinois Site Remediation Program (IPCB,
1998). |

This report consists of seven sections and supporting appendices. Section 1 is

the introduction. Section 2 presents a summary of background information on

the site, Section 3 presents an initial evaluation of soil and groundwater.
pathways, Section 4 provides an evalustion of polychlorinated biphenyls

(PCBs) in soil. Section 5 presents a more detailed evaluation of direct contact

exposures to soil. Section 6 summarizes the proposed remediation objectives

for the tannery site. Section 7 provides a list of references used in this report.

Appendix A provides an evaluation of source material. Appendix B presents
2002 groundwater analytical report, and the comparison of soil and
groundwater samples to screening values. Appendix C provides supplemental
Tier 1 screening values for selected constituents that have been developed by
the Tllinois Environmental Protection Agency (Illinois EPA). Appendix D
provides supplemental Tier 1 screening values that have been calculated by
RETEC. Appendix E presents the development of screening values for
essential nutrients. Appendix F provides Tier 2 screening values for selected -
constituents. Appendix G presents the acute action level calculation for
arsenic. Appendix H provides details of a Tier 3 evaluation for soils in Area
1B, Appendix I presents a proposed engineered barrier design for the tannery
site,

CEDI4-15159-000 1-1
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2 Background

2.1 Site Location

The former tannery is located at the northeast comer of Sand (also know as
Pershing) and Dahringer Roads in Lake County, Waukegan, Illinois. More
specifically, the site is located in the northwest corner of the southwest quarter
of Section 15, Township 45 North, Range 12 East of the Third Principal
Meridian in Lake County. The entire property encompasses approximately 38
acres. Figure 2-1 shows the location of the site relative to the surrounding
area and Figure 2-2 is an expanded view of the site itself.

The City of Waukegan has a large industrial base, predominantly situated
along Lake Michigan. The former tannery’s eastern boundary is immediately
bordered by the Elgin Joliet and Eastern (EJ&E) railroad. To the east of the
railroad is the former ComBEd Waukegan Generating Station, which was
acquired by Midwest Generation in 2000. This property encompasses
approximately 240 acres. Lake Michigan is located approximately 0.75 miles
east of the site. To the north are several industrial buildings. The Illinois
Beach State Park is located approximately 1 mile north of the site. To the
west are Sand Road, Chicago and WNorthwestern Railroad, Amstuz
Expressway, and various residential and commercial properties, respectively.
Beyond the property’s southern boundary are Dahringer Road and various
vacant and occupied industrial/commercial properties.  The property
immediately south of Dahringer Road is a former North Shore Gas
manufactured gas plant (MGP) site. The property located southeast of the
tannery site is the North Shore Sanitary District wastewater treatment plant.

2,2 Site History

The tannery was built in 1917 and operated as a leather tanning facility from
1918 through early 1973. Shortly after the facility closed, a lacquer dust fire
occurred which destroyed the interior of several of the main stroctures.
ComEd acquired the property in 1973.

Based on historic information and analytical data, chrome-tanning processes
were utilized at the site. The tanning process produced wastes in the form of
gaseous reaction products, wastewater, sludge, and solid wastes.

2.3 Current and Potential Future Site Uses

At the present time, ComEd owns the property. ComEd is an Exelon
Company. Currently, 4 acres of the site are used to store wood chips.
Otherwise, the site is not used. ComEd/Exelon plans to retain ownership of
this property for future use associated with the generation, transmission, and
distribution of electricity.

CEDI4-15159-000 2.1
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2.4 Site Characterization Activities

Six investigations were conducted at the site. A preliminary site investigation
was performed by the United States Environmental Protection Agency
(USEPA). The other five investigations were performed by Metcalf & Eddy of
Chicago, Illinois, which included Phase I investigation; Phase II investigation;
Phase IIA investigation; Phase [IB investigations; and grid soil sampling for
arsenic and lead.

2.4.1 Initial Investigation

In January of 1989, USEPA's Field Investigation Team performed a
preliminary site investigation. Laboratory analyses indicated elevated levels
of chromium and Jead in soil.

2.4.2 Phase | Remedial Investigation

In May and June of 1993, Metcalf & Eddy performed a Phase I Remedial
Investigation (Metcalf & Eddy, 1995). These activities included installation
of seven shallow groundwater monitoring wells, collection of 11 sediment
samples, 68 soil samples (43 subsurficial, 15 surficial, and 10 monitoring well
soil boring samples), two geotechnical samples, nine production waste
samplies, on¢ cistern water sample, seven groundwater samples, and
performance of a magnetometer survey. The Phase I Remedial Investigation
results indicated the following:

Soil

o Numerous inorgenic analytes were identified and elevated levels of
arsenic, chromium, and lead were detected in the surface and
subsurface soil in various areas of the site.

e DPesticides, PCBs, and base-neutral acid extractable- compounds
(BNAs), which are predominantly polynuclear aromatic hydrocarbons
(PAHs), were detected in the soil sporadically throughout the site.

Groundwater

s The groundwater analyses indicated that the BNAs, pesticides/PCBs,
and volatile organic compounds (VOCs) were not present in any of the
samples,

» Inorganic analytes were detected in groundwater samples,

2.4.3 Phase Il Investigation

During January, February, and April of 1995, Metcalf & Eddy performed
additional field activities as part of a Phase II investigation (Metcalf & Eddy,
1997a). The objectives of the Phase II activities were to define the magnitude

CEDI4-15159-000 22
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and extent of surface and subsurface impacts, characterize the type of
constituents in the subsurface, and determine if off-site areas have been
impacted by former tamnery operations. To accomplish the Phase II
objectives, Metcalf & Eddy performed chromium speciation, installed one
exploratory soil boring and five additional monitoring wells (two shallow and
three deep), and collected 81 soil samples (51 surface and 30 subsurface),
three sediment/surface water samples, two dioxin/furan samples, two asbestos
samples, and five groumdwater samples.

Groundwater analytical results indicated the presence of only inmorganic
analytes, including arsenic, chromium (total), lead, and mercury. The
groundwater investigation indicated that groundwater containing arsenic
exceeding Tier 1 screening values for groundwater concentrations had
migrated to the eastern edge of the tannery property boundary. A number of
inorganic analytes were also detected in background monitoring wells.

Soil analytical results indicated that asbestos was not detected in either of the
two soil samples collected. Detected concentrations of semivolatile organic
compounds (SVOCs), mainly PAHs, were identified at various locations
throughout the site. PCBs and selected pesticides were also detected in some
soil samples. Dioxins and furans were identified in soil samples collected
during the Phase II investigation. However, the levels of dioxin/furans
identified were not above the USEPA screening levels for protection of
human health and the environment. Seventeen soil samples exhibiting
elevated levels of chromium were analyzed for Toxicity Characteristic
Leaching Procedure (TCLP) metals. The amount of leachable chromium in
all of these samples was found to be below regulatory limits. Additionally,
these samples were analyzed for hexavalent chromium. It was determined
that 99.97% of the chromium is in the trivalent state, the more benign and less
mobile form of chromium. Leachable metals were not identified in any of the
samples above TCLP regulatory limits, with the exception of mercury at one
sampling location.

2.4.4 Phase lIA Investigation

Two additional monitoring wells were installed on Waukegan Generating
Station property downgradient of the tannery site as part of a Phase IIA
investigation (Metcalf & Eddy, 1997b). Previous groundwater analytical
results did not indicate the presence of any organic compounds, incliding
pesticides/PCBs.  Therefore, sampling and analysis in the Phase IA -
investigation was for metals only, Analytical results from these two
monitoring wells confirmed that groundwater containing arsenic had migrated
under the EJ&E railroad tracks and onto the Waukegan Generating Station

property.

CEDH-15159-000 23
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. . 2.4.5 Phase lIB Investigation

A Phase IIB investigation was undertaken to define the extent of the arsenic
plume (Metcalf & Eddy, 1997b). Two additional momlormg wells were
installed and sampled, and the results indicated that the arsenic plume had
been delineated. More specifically, the results indicated that arsenic
(exceeding 50 ppb) has migrated approximately 400 feet from the tannery site.

2.4.6 Arsenic and Lead Soil Grid Sampling Program

During the summer of 2000, Metcalf & Eddy performed soil sampling in both
the northern and southern areas of the property to evaluate the extent of jead
and arsenic impacted soils in these two areas (Metcalf & Eddy, 2000). Soil
samples were collected on a 50 by 50 foot grid surveyed across both areas.
Approximately 600 soil samples were collected as part of this program. The
results of this sampling program were incorporated into drawings that identify
the arsenic and lead concentrations in these areas. .

2.5 Geologic and Hydrogeologic Conditions

The site and immediate surrounding areas are comprised of made-land soils.
Made-land soils have been removed or extensively reworked and are not
: classified as native soils. Since made-land soils can be formed in any location
. or under any condition, there are no typical properties of made-land soils. The
soil material found at the site is generally silty sand to sand consisting
predominantly of fine sands. A very thin layer of orgeanic matter overlying

peat and tannery residuals has been discovered in some on-site areas.

The regional topography is relatively flat with glacial moraines and man-made
features providing the only relief in the area. Site elevation varies only
slightly and is approximately 590 feet above mean sea level (MSL).

Based on the results of the Phase IT site investigation, the site consists of a
well graded to poorly graded sand to silty sand with fill and peat. Clay was
apparent in two soil borings, but not in significant quantities to justify
describing it as a confining Jayer. Saturated soil was found approximately 3 to
5 feet below grade. Static water conditions indicate that the shallow
groundwater flow direction is to the east toward Lake Michigan under an
average hydraulic gradient of 0.0016 feet per foot.

Potable water for residences and businesses is primarily supplied by the City
of Waukegan water system, which obtains water from Lake Michigan.
However, according to the 1990 U.S. Census, there are approximately 970
persons in Waukegan using private wells. Information obtained from the
Illinois State Water Survey listed eight private wells within 1 mile of the site,
including two wells used for lawn watering at a country club. The nearest
. residential well is located approximately 0.6 miles west of the site and was
installed in 1980. This residential well is hydraulically upgradient of the site.
Two of the eight wells tap gravel beds within the Wedron formation (depth of

CEDI4-15159-000 24
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88 and 97 feet). The remaining logs list the dolomite as the groundwater
source for the wells.

Although groundwater underiying the site is very shallow at 3 to 5 feet below
surface and typically would not be suiteble for potable use, it has been
designated Class I because there are no confining layers existing between the
glacial deposit and the dolomite unit (which is the aquifer from which potable
water is obtained). It should be emphasized that mone of the properties
immediately surounding the site (upgradient, downgradient or cross-gradient)
use groundwater and none of the properties between the site and Lake
Michigan use groundwater.

CEDI4-15159-000 2-5
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4.2

Evaluation of PCBs in Soil

Overview

Concentrations of PCBs in soil at the tannery site are evaluated separately
from other constituents because there are specific regulatmns that apply to
PCBs. These regulations and the evaluation of PCBs in soil at the site are
discussed in the following subsections.

Applicable Regulations for Evaluation of

PCBs in Soil

According to Section 742.900 of TACO (IPCB, 2001) evaluation of PCBs in
soil should address the applicability of 40 CFR 761 (referred to as the PCB
Mega-Rule). Under 40 CFR 761.61(a), the USEPA provides a “self-
implementing procedure” for characterizing a site, remediating the site, and
verifying the remediation. If the self-implementing procedure is followed,
remediation can be conducted without prior approval of USEPA. Procedures
for characterizing a site, remediating a site, and verifying the remediation can
be used under 40 CFR 761.61(c), the “risk-based procedure”, but such site-
specific procedures must be approved by USEPA prior to the implementation
of remediation.

According to the self-implementing procedure under 40 CFR 761.61(a)(4)(1),
the action levels for remediation of bulk PCB remediation waste (j.¢., soil) are
based on land use of the site. Land use is divided into two categories: low
occupancy and high occupancy. According to 40 CFR 761.3, a low occupancy
area for bulk PCB remediation waste is an arca where occupancy for any
individnal not wearing dermal and respiratory protection is 335 hours or less
for a calendar year (about 6.7 hours or less per week). Examples of low
occupancy areas include an electrical substation or & location in an industrial
facility where a worker spends small amounts of time per week. A high
occupancy area, according to 40 CFR 761.3, is an area where occupancy for
any individual not wearing dermal and respiratory protection is more than 335
hours for a calendar year (more than 6.7 hours per week). Examples of high
occupancy areas include a residence, day care center, school, or a workstation
in an industrial facility.

For a low occupancy area, the action level for bulk PCB remediation waste is
less than or equal to 25 mg/kg total PCBs. At this concentration, the soil may
remain at the site with no firther action. At concentrations greater than 25
mg/kg and less than or equal to 50 mg/kg, the soil may remain at the site, but
the area must be secured by a fence and marked with signs. Soil with
concentrations of total PCBs greater than 50 mg/kg but less than or equal to
100 mg/kg may remain at the site, but must be covered with a soil cover. The
soil cover should have a minimum of either 25 cm of clean compacted soil

CEDI4-15159-000 4.1
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(i.e., where clean soil is defined as soil with a maximum concentration of 1
mg/kg or less PCB per Aroclor) or 15 cm of asphalt or cement. When a fence
is placed on a site, a deed restriction must be placed to ensure that the site
remains a low occupancy area. In addition, the fence or cap must be properly
maintained to prevent or minimize human exposure, infiltration and erosion.
Soil with concentrations of total PCBs greater than 100 mg/kg must be
remediated; where remediation typically involves removal and offsite
management (i.c., treatment and/or disposal) or onsite treatment,

For a high occupancy area, the action level for bulk PCB remediation waste is
less than or equal o 1 mg/kg total PCBs. At this concentration, the soil may
remain at the site with no further action. At concentrations greater than 1
mg/kg and less than or equal to 10 mg/kg, the soil may remain at the site, but
must be covered with a soil cover meeting the specifications discussed
previously. Soil with concentrations of total PCBs greater than 10 mg/kg must
be remediated, where remediation was previously discussed.

4.3 Evaluation of PCBs in Soil

4.3.1 Site-Wide Overview

As discussed in more detail below, the remediation of PCB affected soil at the
tannery site will be conducted under the risk-based procedure. Under the risk-
based procedure, site-specific action levels can be developed. However,
remediation of the site, the action levels under the self-implementing
procedure for a high occupancy area will be utilized. The use of action levels
for a high occupancy area are necessary because it is likely that future uses of
the site, while not precisely known at this time, will involve workers being on
the site more than 6.7 hours per week.

The PCB data for soil samples are provided in Appendix B. PCBs detected at
the tannery site include Aroclor 1248, Aroclor 1254, and Aroclor 1260, Since
the PCB Mecga-Rule provides action levels for total PCBs rather than specific
Aroclors, the resnlts for each Aroclor detected in a sample were summed to
determine the total PCB result for that sample. Total PCB results were then
classified into the following categories: less than or equal to 1 mg/kg (for no
further action in a high occupancy area); 1 to 10 mg/kg (for soil cover
requirement in a high occupancy arca); and greater than 10 mg/kg (soil
requiring remediation in a high occupancy area).

The results of the categorization of soil samples are.pmentéd in Figure 4-1
for surface soil samples and Figure 4-2 for subsurface soil samples, and
summarized for each area below:

s Area 1A (Northeastern Portion of Former Production Area): four
samples with no detected PCBs

CEDI4-15159-000 4-2
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¢ Area 1B (Main Portion of Former Production Area): one sample with
total PCBs between 1 and 10 mg/kg; 16 samples with no detected
PCBs

e Area 2 (Wastewater Discharge Area): three samples with total PCBs
less than 1 mg/kg; 28 samples with no detected PCBs

o Area 3A (Southem Portion of Production Waste Disposal Area): three
samples with total PCBs between 1 and 10 mg/kg; four samples with
total PCBs less than 1 mg/kg; 10 samples with no detected PCBs

s Area 3B (Eastem Portion of Production Waste Disposal Area): six
samples with total PCBs above 10 mg/kg; 12 samples with total PCBs
between 1 and 10 mgkg; 10 samples with total PCBs less than 1
mg/kg; 11 samples with no detected PCBs

These results indicate that Area 1A (Northeastern Portion of Former
Production Area) and Area 2 (Wastewater Discharge Area) require no further
action to meet the criteria for a high occupancy area. The results for the other
areas are discussed in more detail below.

4.3.2 Area 1B: Main Portion of Former Production
Area

Arca 1B had no surface soil samples with exceedances of the 1 mg/kg action
level, where surface soil samples are defined as those collected from 0-1 foot.
However, the following subsurface soil sample in Area 1B had a
concentration of total PCBs between 1 and 10 mg/kg: SB-33B (2°-3") - 5.1
mg/kg. No PCBs were detected in the surface soil sample, SB-33A (0°-1),
collected at this location. A soil cover is effectively in place and no further
action would be needed except an institutional control ensuring that the soil
cover remains in place or the soil may be removed.

4.3.3 Area 3A: Southern Portion of Production Waste
Disposal Area

Area 3A had no surface soil samples with exceedances of the 1 mg/kg action
level. The following subsurface soil samples in Area 3A had concentrations
of total PCBs between 1 and 10 mg/kg:

e SB-24B (3'-4")-3 mg/kg
SB-25B (3.5’ - 4.5") - 2.8 mg/kg
MW-6A (2°-4") - 4.9 mg/kg

As discussed in more detail in Section 5, a soil cover and institutional controls
are proposed for much of Area 3A. The cover will extend to the southern,
eastern, and western boundaries. The northern extent of the soil cover has not
been finalized. At a minimum, the soil cover will extend over locations SB-
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. 24, SB-25, and MW-6, By using soil cover and institutional controls, the
exceedances of the PCB action level of 1 mg/kg will be addressed.

4.3.4 Area 3B: Eastern Portion of Production Waste
Disposal Area

Area 3B had six surface soil samples with concentrations of total PCBs
exceeding 10 mg/kg:

SB-10A (0°-17) - 56 mg/kg
SB-15A (0°-17) - 30 mg/kg
SB-56A (0'-1") - 116.8 mg/kg
SB-57A (0>-1’) - 58.2 mg/kg
SB-59A (0°-1°) ~ 37.6 mp/kg
SB-105A (0°-1") ~ 82 mg/kg

This area also had three surface soil samples with concentrations falling
between 1 and 10 mg/kg:

e SB-19A (0°-1")- 1.3 mg/kg
e SB-58A (0'-1")—1.99 mg/kg
e SB-60A (0'-1')— 1.45 mg/kg

. This area did not have any subsurface soil samples with concentrations of total
PCBs greater than 10 mg/kg. However, this area did have seven subsurface
soil samples with concentrations of PCBs greater than 1 mg/kg, but less than
10 mg/kp;

SB-10B (2’-4") - 2.1 mg/kg
SB-14B (2’-4") - 1.31 mg/kg
SB-15B (2’-4") - 7.4 mg/kg
SB-16B (2'-4") - 3.4 mg/kg
SB-17B (2-4") - 2.4 mg/kg
SB-58B (1’-3")-2.1 mg/kg
SB-69B/CB (1’-3') — 1.08 mg/kg

Remediation of PCBs in Area 3B will involve the removal of soil with
concentrations of PCBs exceeding 10 mg/kg and backfilling the excavation
with clean soil. As discussed in greater detail in Section 5, after excavation,
the PRPs will cover the majority of Area 3B, The cover will extend to the
southern, eastemn, and western boundaries of Area 3B. The extent of the cover
to the north has not been detennined. At a minimum, the soil cover will
extend over any soil with concentrations of PCBs that are greater than 1
mg/kg, but equal to or less than 10 mg/kg. In addition, an institutional control

. will be placed on the site to ensure that the soil cover remains in place over
soil with concentrations of total PCBs that are greater than 1 mg/kg, but equal
to or less than 10 mg/kg.
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O 4.3.5 Additional Considerations

The self-implementing procedure in the PCB Mega-Rule includes sampling
requirements for characterizing a site and verifying remmediation that are
geared to PCB impacts in a small area (on the order of an acre or less). The
evaluation presented above indicates that the affected area is several acres in
size, an area too large to cost-effectively implement the sampling
requirements of the self-implementing procedure. Therefore, the risk-based
procedure will be used to characterize the extent of PCB impacts and verify
the cleanup. A separate submittal will be provided that presents the proposed
confirmatory sampling plan for this project.

As discussed above, a compacted soil cover at Jeast 10 inches thick can be
placed over surface so0il with concentrations of total PCBs between 1 and 10
mg/kg. Soil with total PCB concentrations exceeding 10 mg/kg will be
removed. The compacted soil cover will be constructed of relatively
permeable soil that will allow rainfall to percolate to the water table. If an
impermeable cover were placed on the affected areas (which will be several
acres in total), stormwater management would become a significant issue,

The use of a permeable cover will be acceptsble from the perspective of
protecting groundwater from PCBs leachmg from unsaturated soil. The
absence of detected values of PCBs in all of the groundwater samples

. indicates that PCBs are not leaching from the soil into the groundwater. This
is particularly relevant in the case of groundwater samples from monitering
wells MW-3 and MW-5, which are downgradient from the area with the
highest concentrations of PCBs in soil. While Jeaching of PCBs to
groundwater is currently not significant, leaching will be even less significant
after the soil with the highest PCB concentrations is removed. Consequently,
implementing a soil cover with relatively permeable soil will not alter the fact
that leaching of PCBs is insignificant at this site and the soil cover will
address the only remaining risk issue—potential direct contact exposures to
PCBs in soil.

For those areas of the property with a soil cover, it will be necessary to have
an institutional control ensuring that the soil cover remains in place. To
facilitate redevelopment of the property and also ensure that the soil cover
remains in place, the following procedure is proposed. A soil management
plan will be developed that will address the varions aspects of soil
management during excavation and construction. The plan will include a
surveyed site map identifying the areas on the site where a soil cover is in
place. Prior to placing this cover, the area will be graded as necessary and
then covered with a permeable geotextile material. The geotextile material is
intended to demarcate the depth where the clean soil cover ends and
potentially impacted soil begins. If excavation occurs below the depth of the

. permeable geotexhle, then this excavation must follow the soil management
procedures outlined in the plan.
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One part of the soil management plan will describe the safety precautions that
must be followed to protect workers. Another part of the plan will describe
bhow excavated soil is to be managed. This will include procedures to
segregate soil excavated from below the geotextile liner, test this soil for
PCBs (and other constituents, as necessary), and dispose the soil in
accordance with the results of the testing. Another part of the plan will
outline the procedures that must be followed to ensure that the soil cover has
been re-established. At the simplest level, this will simply be a procedure for
ensuring that the permeable geotextile liner and a minimum of 10 inches of
clean soil cover have been placed over the excavated soil. If buildings,
structures, or pavement are placed over parts of the arca, these will be
incorporated as part of the engineered barrier. This soil management plan will
be developed and submitted to Illinois EPA and the USEPA for their approval
prior to its implementation.
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9 9 Additional Evaluation of Direct
Contact Exposures to Soil

5.1 Overview

Sections 3 and 4 presented an initial evaluation of a number of potential
exposure pathways, including direct contact exposure to soil (i.e., ingestion,
dermal contact, eic.); the groundwater component of the groundwater
ingestion exposure route and the soil component of the groundwater ingestion
exposure route; and the groundwater to surface water pathway. Of these
potential exposure pathways, only direct contact exposure pathways warranted
farther evaluation.

Section 3 presented the initial evalnation of soil pathways for all constituents
except PCBs in soil. The following direct contact with soil pathways (i.e.,
ingestion, dermal contact, and inhalation of constituents emitted from the soil)
were evaluated:

¢ Ingestion of soil by an industrial/commercial worker: There were
exceedances of Tier 1 screening values for the industrial/commercial
worker for at least one constituent in each area of interest.

. o Inhalation of constituents emiited from soil by the
industrial/commercial worker: There was an exceedance of the Tier
1 screening value for the industrial/commercial worker for arsenic in
surface soil in Area 1A and Area 2, and subsurface soil in Area 2.
There were no exceedances of Tier 1 screening values for any
constituents in any other areas.

¢ Ingestion of soil by a construction worker: There were exceedances
of the Tier 1 screening value for the construction worker in surface soil
in Area 1A (arsenic and lead), Area 2 (arsenic, lead, and mercury),
Area 3A (arsenic and lead), and Area 3B (arsenic and lead).

e Inhalation of constituents emitted from soit by a comstruction
worker: There were no exceedances of Tier 1 screening values for this
pathway for any constituents.

Section 4 presented the evaluation of PCBs in soil. The concentrations of
total PCBs in surface and subsurface soil were compared to action levels
under the PCB Mega-Rule for a high occupancy area. The concentrations of
total PCBs in two areas, Area 1A (Northeastern Portion of the Former
Production Area) and Area 2 (Wastewater Discharge Ares), were below 1 -
. mg/kg, so no additional evaluation is necessary in these areas. There were

: exceedances of action levels in the other three areas. The results of the
comparison and the proposed additional actions are summarized below.
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e Area 1B (Mzin Portion of Former Production Area). There was an
exceedance of the PCB action level of 1 mg/kg in one subsurface soil
sample but not in the surface soil sample collected above it. A soil
cover is effectively in place, 80 no further action is needed except an
institutional control ensuring that the soil cover remains in place or the
soil may be removed.

e Area 3A (Southern Portion of Production Waste Disposal Area): There
were three subsurface soil samples with exceedancés of the PCB
action level of 1 mg/kg (SB-24, SB-25, and MW-6). As discussed in
detail later in this section, a soil cover and institutional controls are
proposed for much of Area 3A. The cover will extend to the southemn,
eastern, and western boundaries. The northem extent of the soil cover
has not been finalized. At a minimum, the soil cover will extend over
locations SB-24, SB-25, and MW-6. By using soil cover and
institutional controls, the exceedances of the PCB action level of 1

. mg/kg will be addressed.

o Area 3B (Eastern Portion of Production Waste Disposal Area): There
were surface soil samples with concentrations of PCBs exceeding the
action level of 10 mg/kg, where removal of the s0il is necessary. There
were also surface and subsurface soil samples with concentrations
between 1 mg/kg and 10 mg/kg, where a soil cover is needed.
Therefore, remediation of PCBs in Area 3B will involve the removal
of soil with concentrations of PCBs exceeding 10 mg/kg, backfilling
the excavation with clean soil and ensuring through an institutional
control that a compacted 10-inch soil cover remains in place over soil
with concentrations of total PCBs that are greater than 1 mg/kg, but
equal to or less than 10 mg/kg. The PRPs will cover the majority of
Area 3B. The cover will extend to the southemn, eastern, and western
boundaries of Area 3B. The extent of the cover to the north has not
been determined.

The following sections provide additional evaluations of direct contact
exposures 10 soil in each area of interest. Areas 1A, 2, 3A, and 3B are
grouped together in Section 5.2, while Area 1B is discussed separately in
Section 5.3.

5.2 Areas 1A, 2, 3A, and 3B

5.2.1 Summary of Initial Evaluation

5.2.1.1 Area 1A: Northeastern Portion of Former Production
Area

Area 1A includes part of the grid sampling performed for arsenic and lead in
the northeastern part of the site. In Area 1A, there were exceedances of Tier 1
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screening values for the ingestion pathway for an industrial/commercial
worker for benzo(b)fluoranthene, benzo(z)pyrene, dibenz(ah,)anthracene,
DDT, dieldrin, arsenic, and lead in soil samples. Arsenic exceeded the Tier 1
screeaing value for the inhalation pathway for the industrial/commercial
worker. There were exceedances of the Tier 1 screening values for the
ingestion pathway for the construction worker for arsenic and lead. No
constituents exceeded Tier 1 screening values for the inhalation pathway for
the construction worker.

The locations of surface and subsurface soil samples with exceedances of
PAHs or pesticides are provided in Figures 5-1 and 5-2, respectively. Figures
5-3 and 5-4 present the results of arsenic and lead dats, respectively, in the
gridded area in the northeastern part of the site. The gridded area covers all of
Area 1A, most of Area 2 and a small part of Area 3B, and provides results for
samples collected over 2 O to 3 foot interval. Figures 5-5 and 5-6 provide
information on arsenic and lead concentrations in subsurface soil,
tespectively, where subsurface soil samples are samples collected from a
sampling interval that starts at least 1 foot below the surface.

Both surface soil samples analyzed for PAHs (SB-39A and SB-63A) had
exceedances of Tier 1 screening values for ingestion by an
industrial/commercial worker for at least one PAH. Two subsurface soil
samples were analyzed for PAHs (SB-39B and SB-40B) and one (SB-39B)
had an exceedance for benzo(a) pyrene.

One of the two surface soil samples analyzed for pesticides in the Phase I
investigation (SB-39A) had exceedances of Tier 1 screening values for
ingestion by an industrial/commercial worker for DDT and dieldrin. There
were no exceedances of the Tier 1 screening values for these constituents for
the industrial/commercial worker in the subsurface soil sample collected at
this location. Three surface soil samples (SB-52A, SB-53A, and SB-54A)
were collected around SB-39A during the Phase II investigation to delineate
the extent of exceedances and there were no excecdances of the Tier 1
screening values for these constituents for the industrial/commercial worker in
these samples.

There were 48 surface soil samples out of 84 grid samples that had
exceedances of the Tier 1 screening value for ingestion by an
industrial/commercial worker for arsenic (13 mg/kg). Of these, two exceeded
the Tier 1 screening value for inhalation by an industrial/commercial worker
for arsenic (1,200 mg/kg), and 33 exceeded the Tier 1 screening value for
ingestion by a construction worker for arsenic (61 mg/kg). Both subsurface
soil samples analyzed for arsenic had exceedances of the Tier 1 screening
value for ingestion by an industrial/commercial worker and one of the two
exceeded the Tier 1 screening value for ingestion by a construction worker.
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There were 28 surface soil samples out of the 84 grid samples that had
exceedances of the Tier 1 screening values for ingestion by an
industrial/commercial worker and ingestion by a construction worker for lead
(both Tier 1 screening values are 400 mg/kg). Neither subsurface soil sample
analyzed for lead exceeded the Tier 1 screening values for ingestion by an
industrial/commercial worker or ingestion by a construction worker.

No PCBs were detected in surface or subsurface soil samples collected from
this area.

5.2.1.2 Area 2: Wastewater Discharge Area

Area 2 includes much of the grid sampling performed for arsenic and lead in
the northeastern part of the site. In Area 2, there were exceedances of Tier 1
screening values for ingestion by an industrial/commercial worker for
benzo(a)pyrene, arsenic, and lead in s0il samples. In addition, arsenic in soil
exceeded the Tier 1 screening value for inhalation by an industrial/commercial
worker. There were also exceedances of Tier 1 screening values for ingestion
by a construction worker for arsenic, lead, and mercury in soil samples. No
constituents exceeded their Tier 1 screening values for the inhalation by a
construction worker.

The locations of surface and subsurface soil samples are provided in Figures
5-1 and 5-2, respectively, along with the results of benzo(a)pyrene. Figures 5-
3 and 5-4 present the results of arsenic and lead data, respectively, in the
gridded area in the northeastern part of the site. The gridded area covers all of
Area 1A, most of Area 2 and a small part of Area 3B, and provides results for
samples collected over a 0 to 3 foot interval. Figures 5-5 and 5-6 provide
information on arsenic and lead concentrations in subsurface soil,
respectively, where subsurface soil samples are samples collected from a
sampling interval that starts at least 1 foot below the surface.

In surface soil, benzo(a)pyrene exceeded the Tier 1 screening value of 0.8
mg/kg for ingestion by an industrial/commercial worker in two of 21 samples:
S5-09(0-1") and SS-10(0-1"). In subsurface soil, benzo(a)pyrene exceeded the
Tier 1 screening value in one out of 10 samples: MW-2B(4-6).

There were 248 surface soil grid samples out of 397 that had exceedances of
the Tier 1 screening value for ingestion by an industrial/commercial worker
for arsenic (13 mg/kg). Of these, 29 exceeded the Tier 1 screening value for
inhalation by an industrial/commercial worker for arsenic (1,200 mg/kg), and
149 exceeded the Tier 1 screening value for ingestion by a construction
worker for arsenic (61 mg/kg). In subsurface soil, 21 out of 30 samples
analyzed for arsenic had exceedances of the Tier 1 screening value for
ingestion by an industrial/commercial worker, four exceeded the Tier 1
screening value for inhalation by an industrial/commercial worker, and 12
exceeded the Tier 1 screening value for ingestion by a construction worker,
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There were 336 surface soil grid samples out of 397 that had exceedances of
the Tier 1 screening values for ingestion by an industrial/commercial worker
and ingestion by a construction worker for lead (both Tier 1 screening values
are 400 mg/kg). Six out of 12 subsurface soil samples analyzed for lead
exceeded the Tier 1 screening values for ingestion by an
industrial/commercial worker or ingestion by a construction worker.

One out of 12 subsurface soil samples analyzed for mercury exceeded the Tier
1 screening value for ingestion by a construction worker: MW-2(6-8°).

PCBs were not detected at concentrations above the action level of 1 mg/kg in
the 21 surface or 10 subsurface soil samples from Area 2.

5.2.1.3 Area 3A: Southern Portion of Production Waste
Disposal Area

Area 3A includes the grid sampling performed for arsenic and lead in the
southwestem part of the site. In Area 3A, there were exceedances of Tier 1
screening values for ingestion by an industrial/commercial worker for
benzo(a)anthracene, benzo(a)pyrene, benzo(b)luoranthene, arsenic, and lead
in soil samples. There were also exceedances of Tier 1 screening values for
ingestion by a construction worker for arsenic and lead. No constituents
exceeded their Tier 1 screening values for the inhalation pathway by an
industrial/commercial worker or a construction worker.

The locations of surface and subsurface soil samples are provided in Figures
5-1 and 5-2, respectively, along with the results for PAHs. Figures 5-7 and 5-8
present the results of arsenic and lead data, respectively, in the gridded area in
the southwestern part of the site. This gridded area is entirely contained within
Area 3A and provides results for samples collected over a 0 to 3 foot interval.
Figures 5-5 and 5-6 provide subsurface:soil concentrations. for arsenic and
Iead, respectively, where subsurface soil samples are samples collected from a
sampling interval that starts at least 1 foot below the surface.

In surface soil, no PAHs exceeded their Tier 1 screening value for
industrial/commercial worker or construction worker in any of six samples. In
subsurface soil, benzo{a)anthracene and benzo(b)fluoranthene exceeded the
Tier 1 screening value of 8 mg/kg for ingestion by an industrial/commercial
worker only in subsurface soil sample SB-26B(3-4°). Similarly,
benzo(a)pyrene exceeded the Tier 1 screening value of 0.8 mg/kg for
ingestion by an industrial/commercial worker in two out of 11 samples: SB-
26B(3-4") and SB-28B(1-2’).

There were 49 surface soil grid samples out of 94 that had exceedances of the
Tier 1 screening value for ingestion by an industrial/commercial worker for
arsenic (13 mg/kg). Of these, five exceeded the Tier 1 screening value for
ingestion by a construction worker for arsenic (61 mg/kg). In subsurface soil,
five out of 12 samples analyzed for arsemic had exceedances of the Tier 1
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. screening value for ingestion by an industrial/commercial worker and one
sample exceeded the Tier 1 screening value for ingestion by a construction
worker.

There were 70 surface soil grid samples out of 94 that had exceedances of the
Tier 1 screening values for ingestion by an industrial/commercial worker and
ingestion by a construction worker for lead (both Tier 1 screening values are
400 mg/kg). Three out of 12 subsurface soil samples analyzed for lead
exceeded the Tier 1 screening values for ingestion by an
industrial/commercial worker or ingestion by a construction worker.

PCBs were not detected at concentrations above the action level of 1 mg/kg in
the six surface soil samples from Area 3A; however, three of the 11
subsurface soil samples had detections between 1 and 10 mg/kg: SB-24B(3-
4"), SB-25B(3.5-4.5"), and MW-6A(2-4"). Additional characterization will be
needed of surface soil in the vicinity of sample locations SB-25 and MW-6 to
determine the vertical extent of PCB impacted soil. If the results of this
additional soil sampling show that PCB concentrations in surface soil are less
than 1 mg/kg, a soil cover is effectively in place and no further action would
be needed.

5.2.1.4 Area 3B: Eastern Portion of Production Waste

. Disposal Area

Area 3B includes a small portion of the grid sampling performed for arsenic
and lead in the northeastern part of the site. In Area 3B, there were
exceedances of Tier 1 screening values for ingestion by an
industrial/commercial worker for benzo(a)anthracene, benzo(b)fluoranthene,
benzo(a)pyrene, aldrin, dieldrin, heptachlor epoxide, arsenic, and lead in soil
samples. There were also exceedances of the Tier 1 screening value for
ingestion by a construction worker for arsenic and lead in soil samples. No
constituents exceeded their Tier 1 screening values for inhalation by an
industrial/commercial worker or a construction worker. There were
exceedances of the PCB action level of 1 mg/kg in surface and subsurface
soil.

Figure 5-9 presents the location of surface soil samples in Area 3B and
whether or not there were exceedances at each sample. Figure 5-10 presents
the seme information for subsurface soil samples. In surface soil, PAHs
exceeded the Tier 1 screening values for ingestion by ean
industrial/commercial worker in four of 13 samples: SB-29B (0-1°), SB-12A
(0-2"), SB-15A (0-1"), and SB-60A. (0-1°). In subsurface soil, PAHs did not
exceed the Tier 1 screening values in any of the 15 samples. .

Only two of the 10 surface soil samples analyzed for pesticides had
. exceedances of Tier 1 screening values for ingestion by an
industrial/commercial worker. Sample SB-10A (0-1") had an exceedance for
dieldrin, and sample SB-15A (0-1°) had exceedances for aldrin and heptachlor
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. epoxide. None of the 15 subsurface soil samples analyzed for pesticides had
exceedances of the Tier 1 screening values.

There were seven out of 29 surface soil samples that had exceedances of the
Tier 1 screening value for ingestion by an industrial/commercial worker for
arsenic (13 mg/kg). In subsurface soil, three out of 15 samples analyzed for
arsenic had exceedances of the Tier 1 screening value for ingestion by an
industrial/commercial worker.

There were 13 out of 29 surface soil samples that had exceedances of the Tier
1 screening values for ingestion by an industrial/commercial worker and
ingestion by a construction worker for lead (both Tier I screening values are
400 mg/kg). Four out of 15 subsurface soil samples analyzed for lead
exceeded the Tier 1 screening values for ingestion by an
industrial/commercial worker or ingestion by a construction worker.

The concentrations of total PCBs exceeded the action level of 1 mg/kg in 10
out of 24 surface and seven out of 15 subsurface soil samples in Area 3B. Of
these, six surface samples exceeded a concentration of 10 mg/kg.

5.2.2 Proposed Remediation Objectives for Direct
. Contact Pathways

Section 5.2.1 summarizes, in detail, the exceedances of Tier 1 screening
values for direct contact pathways. The exceedances of the PCB action level
of 1 mg/kg are also summarized. At the request of the Hlinois EPA, an action
level was developed for arsenic to address potential effects from acute
exposures. This action level is 800 mg/kg and the calculation for this action
[evel is provided in Appendix G. A number of soil samples in Areas 1A and 2
have arsenic concentrations that exceed this acute action level.

To address the exceedances of the acute arsenic action level of 800 mg/kg in
Areas 1A and 2, it is proposed that all soil with concentrations exceeding this
level will be removed and disposed of appropristely off-site. It should be
noted that removal of all arsenic exceeding the acute action ievel of 800
mg/kg will remove the soil with the highest concentrations of arsenic. Based
on the grid sampling date, this will reduce the average concentration of
arsenic from 166.5 to 91.1 mg/kg in Arez 1A (a 45 percent reduction) and
from 283.3 to 78.7 mg/kg in Area 2 (a 72 percent reduction). This will
significantly reduce the mass of arsenic potentially available to leach into
groundwater.

To address the exceedances of the PCB action level of 10 mg/kg in Area 3B, it
is proposed that all soil exceeding this action level will be removed and

disposed of appropriately off-site.

. To address the exceedances of Tier 1 screening value for direct contact
pathway and the PCB action level of 1 mg/kg, an engineered barrier with

CEDM4-15159-000 57

MWG13-15_46255



Remediation Objectives Report, Former Grim-?ﬂe_ger Tannery Site, Waukegan, Hlinois

institutional controls is proposed for Areas 1A, 2, 3A, and 3B. The proposed
minimum extent of soil cover for the site is presented in Figure 5-11.

A confirmatory soil sampling program will be developed to determine how
much soil exceeds the PCB action level of 10 mg/kg and needs to be removed.
In addition, the sampling program will identify the extent of soil cover along
the western sides of Arcas 14, 2, and 3B, and the northem side of Area 3A.
The grid sampling in Areas 1A and 2 have sufficiently delineated the location
of arsenic concentrations exceeding the acute action level of 800 mg/kg.

It is proposed that the engineered barrier will consist of clean material of
10-inch thick gravel and 6 inch topsoil placed over a permeable geotextile
liner. The specifications for this engineered barrier are presented in Appendix
L The proposed engineered barrier must be approved by the Blinois EPA
since it is less than 3 feet of soil cover according to Section 742.1105 of
TACO.

The proposed engineered barrier will address all direct contact exposure
routes for an industrial/commercial worker. It will prevent incidental
ingestion of, dermal contact with, and inhalation of particulates emitted from
soil beneath the cover. None of the constituents of interest (various PAHs,
pesticides, arsenic, lead, and mercury) are considered to volatilize to a
significant extent; therefore, volatilization from soil is not a pathway that must
be addressed. However, an engineered barrier will reduce what little
volatilization may occur.

Institutional controls will be needed in addition to the enginecred bamrier. An
institutional control will be required to ensure that the engineered bamier is
maintained. Since soil will be left in place with concentrations of arsenic,
lead, or mercury that exceed Tier 1 screening values for ingestion by the
construction worker, an institutional control will be imposed on the site
requiring that safety precautions be taken when performing excavation work
under the engineered barrier and a requirement to restore the cover after such

activity.

To summarize, the proposed remediation objectives for direct contact
. exposure to soil will be as follows for all constituents:

» Direct contact exposures 1o an industrial/commercial worker:
o Ingestion pathway:

For all constituents except those that exceed Tier 1 screening
values for ingestion —Tier 1 screening values.

For those constituents that exceed Tier 1 screening vatues for
ingestion--Pathway exclusion through an engineered barrier
and an institutional control where a 10-inch thick layer of
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gravel end 6 inches of top soil placed over a permeable
geotextile liner, are placed over soil exceeding Tier 1 screening
values and the PCB action level of 1 mg/kg.

o- Inhalation pathway:

For &ll constituents --Tier 1 screening values for inhalation. It
should be noted that removal of soil with arsenic
concentrations that exceed 800 mgkg will eliminate
exceedances of the inhalation pathway for arsemic, since the
Tier 1 industrial/commercial worker inhalation screening value
for arsenic is 1,200 mg/kg.

L

« Direct contact exposures to a construction worker:
o Ingestion pathway:

For all constituents except arsenic, lead, and mercury (mercury
exceeds Tier 1 screeping value in Area 2)-Tier 1 screening
values for ingestion,

For arsenic, lead, and mercury--Pathway exclusion through an
institutional control that requires safety precautions be taken
during excavation activity to address potential exposures to
construction workers,

o Inhalation pathway:
For all constituents—Tier 1 screening values for inhalation.

If plans to redevelop this part of the site are finalized before the site is
remediated, then the engineered barrier may be modified to include building
or pavement (e.g,, parking lots or roads), as appropriate. In other words, if a
part of the area is designated for a building or pavement, then these structures
will become the engineered barrier and will not be covered with clean soil,
except as is necessary to prepare the foundation for the building or the base
for the pavement. During construction of the structures, appropriate health and
safety precautions will be taken,

5.3 Area 1B: Main Portion of Former
Production Area

5.3.1 Summary of Initial Evaluation

In Area 1B, there were exceedances of Tier 1 screening values for the
ingestion pathway for an industrisl/lcommercial worker for
benzo(a)anthracene, benzo(a)pyrene, +  benzo(b)fluoranthene,
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dibenz(a,h )anthracene, and arsenic in soil samples. No constituents exceeded
Tier 1 screening values for the inhalation pathway for the
industrial/commercial worker, the ingestion pathway for the construction
worker, or the inhalation pathway for the construction worker.

The locations of surface and subsurface soil samples with exceedances are
provided in Figures 5-1 and 5-2, respectively. Five of the six surface soil
samples had exceedances of Tier 1 screening values for one or more PAHs.
Three of the 10 subsurface soil samples had exceedances of Tier 1 screening
values for one or more PAHS or arsenic.

The concentrations of total PCBs exceeded the action level of 1 mp/kg in the
subsurface soil sample collected at SB-33 (see Figure 4-2), which also had
exceedances of Tier 1 screening levels for PAHs. PCBs were not detected in
any of the six surface soil samples analyzed.

5.3.2 Proposed Remediation Objectives for Direct
Contact Pathways

The initial evaluation identified exceedances of the Tier 1 screening values for
the industrial/commercial worker for the ingestion pathway for
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a h)anthracene, and arsenic, and the action level of 1 mg/kg for PCBs.
These exceedances will be addressed as follows:

o For all constituents except PCBs that exceed Tier 1 screening values,
the exceedances will be addressed through a Tier 3 risk evaluation.
This Tier 3 evaluation is presented in Appendix H and discussed
below.

o For PCBs, the exceedance will be addressed by either removal, or
pathway exclusion through the use of an existing soil cover with an
institutional control ensuring the cover is maintained.

The proposed remediation objectives for direct contact exposure to soil will be
as follows for all constituents, except PCBs:

» Direct contact exposures to an industrial/commercial worker:
o Ingestion pathway:

For those constituents that exceeded Tier 1 screening values for
ingestion-—-Tier 3 evaluation. Tier 3 risk evaluation was
completed for a current maintenance worker and a future
outdoor worker for a central tendency exposure (CTE) scenario
and a reasonable maximum exposure (RME) scenario. The
exposure parameters for the maintenance worker reflect actual
worker patterns at the site. The exposure parameters for the
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future outdoor worker are based on the assumption that the area
could be used for any industrial purpose. Therefore, the
exposure parameters were conservatively selected to allow for
any future industrial use of the area. The Tier 3 evaluation is
presented in Appendix H.

The results of the Tier 3 evaluation indicate that all surface and
subsurfece soil CTE and RME noncancer hazard indices are
below an acceptable chronic threshold level of 1, indicating no
potential for adverse noncancer effects to either the
maintenance or outdoor worker.

When evaluating carcinogenic risks, an acceptable cancer risk
range of 10 to 10 is consistent with the National Oil and
Hazardous Substance Pollution Contingency Plan (1990) and
with Hlinois regulations (Section 742.900; Subpart I of TACO).
According to the Ilinois EPA, a site with carcinogenic risks
Iess than 10 generally should be considered a no-action site.
For sites with carcinogenic risks greater than 10, forther risk
evaluation of the site is required. For sites with a carcinogenic
risk greater than 107, comective action is normally required
(personal communication with Connie Suilinger of Ilinois
EPA, April 9, 2002). All surface and subsurface soil RME
cancer risks are above Illinois EPA no-action level of 10, but
fall within the carcinogenic risk range of 10 to 10, where
additional site evaluation is required. The CTE cancer risk
calculations provide that additional evaluastion. The CTE
cancer risks are all below the Illinois EPA nc-action level of
10°® (personal communication with Connie Sullinger of lllinois
EPA, April 9, 2002).

As discussed sbove, the RME and CTE assumptions were
conservative to allow for unrestricted industrial use. While it is
possible that Area 1B will be used in the future, the majority of
the site is expected to be covered with buildings or surface
cover (pavemeat, pravel, efc), which would limit direct
conlact. This, along with the results of the Tier 3 risk
evaluation, indicates little or no potential for adverse effects to
either the maintenance or outdoor worker.

o Inhalation pathway:

For all constituents--Tier 1 screening values for inhalation.
Although no constituents exceeded Tier 1 screening values for
inhalation, the inhalation pathway was incorporated into the
Tier 3 risk evaluation for those constituents which exceeded
Tier 1 screening values for ingestion. The Tier 3 evaluation is
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presented in Appendix H. This allowed cumulative risks and
hazard indices associated with all relevant direct contact
pathways to be evaluated. As discussed above, the Tier 3 risk
evaluation indicated little or no potential for adverse effects to
either the maintenance or outdoor workers. The inhalation
pathways represented less than one percent of the total risks
and hazard indices calculated.

¢ Direct contact exposures to a construction worker:
o Ingestion pathw;y:
For all constituents—Tier 1 screening values for ingestion
o Inhalation pathway:
For all constituents--Tier 1 screening values for inhalation

For PCBs, the proposed remediation objective is pathway exclusion through a soil
cover or removal.  As indicated earlier, there were no PCB concentrations greater
than 10 mg/kg in Area 1B. There was one subsurface soil sample which exceeded 1
mgfkg, but the comesponding surface soil sample was not detected for PCBs.
Therefore, a soil cover is effectively in place.
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® 6 Summary of Remediation
Objectives

6.1 Introduction

This document presenied an evaluation of soil and groundwater exposure
pathways for the tannery site. The purpose of this evaluation was to determine
remediation objectives for the site. The following pathways were evaluated:

» Direct contact exposures with soil pathways (incidental ingestion and
inhalation for industrial/commercial workers and construction
waorkers)

e Groundwater pathway

o the groundwater component of the groundwater ingestion
exposure route

o the soil component of the groundwater ingestion exposure
route

. ¢ Groundwater to surface water pathway

In addition, the presence of PCBs in soil was evaluated utilizing the
procedures provided in the PCB Mega-Rule.

A summary of the results of the evaluation of each pathway and the selection
of remediation objectives are provided in the following subsections. A
summary of the evaluation of source material is also provided.

6.2 Summary of Source Material Evaluation

The data for the tannery site were evaluated to determine if there is any source
material on the site as defined under Section 742.305 of TACO (IPCB, 2001).
The only source materials currently on the site were materials associated with
four samples that exceeded the toxicity characteristic of TCLP.

The first type of source material was the contents of a rusted 5-gallon pail.
The sample associated with this material, PW-4, exceeded the TCLP
regulatory limit for lead. The material from this rusted pail was subsequently
removed and disposed off-site in an appropriate manner.

The second type of source material was gray, white, and pink hide material
with a slight odor. The sample assocjated with this material, PW-9, exceeded
. the TCLP limit for chromium. As discussed in detail in the Phase II Remedial
Investigation Report (Metcalf & Eddy, 1995), this material would not be
classified as a hazardous waste because it meets the requirements of the

CEDI4-15159-000 . 6-1
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A}

chromium waste exclusion. However, this material is considered a source
material under TACO. The material associated with PW-9 will be removed.
In addition, the surface of the site will be surveyed and any material that is
similar to this material (i.c., gray, white, and pink hide material with a slight
odor) will be identified and then removed.

The third type of source material was soil at soil boring SB-69. The samples
associated with this soil, SB-69A/CA and SB-69B/CB, exceeded the TCLP
limit for mercury. The soil from this location will be removed. These samples
are located very close to PW-9,

6.3 Exposures with Soil Pathways

The selection of remediation objectives for Areas 1A, 2, 3A, and 3B is
provided in Section 6.3.1. Area 1B is discussed separately in Section 6.3.2. A
summary of remediation objectives for soil is presented in Table 6-1.

6.3.1 Proposed Remediation Objectives for Direct
Contact Pathways for Areas 1A, 2, 3A, and 3B

Tier 1 screening value exceedances for Areas 1A, 2, 3A, and 3B will be
addressed by pathway exclusion through the use of an engineered barrier with
institutional controls that:

e Ensure the engincered barrier is maintained

o Require safety precautions be taken during excavation activity to
address potential exposures to construction workers

It is proposed that the engineered barrier will consist of clean materiat of
10-inch thick gravel and 6 inch topsoil placed over a permeable geotextile
liner. The specifications for this engineered barrier are presented in Appendix
I. The proposed minimum extent of the engineered barier for the site is
presented in Figure 5-11.

A confirmatory sampling program will be developed to determine how much
soil exceeds the PCB action level of 10 mg/kg and needs to be removed. In
addition, the sampling program will identify the extent of soil cover along the
western sides of Areas 1A, 2, and 3B, and the northern side of Area 3A. The
grid sampling in Areas 1A and 2 have sufficiently delineated the location of
arsenic concentrations exceeding the acute action level of 800 mg/kg.

Institutional controls will be needed in addition to the engineered barrier. An
institutional control will be required to ensure that the engineered barrier is
maintained, Since soil will be left in place with concentrations of arsenic,
lead, or mercury that exceed Tier | screening values for ingestion by the
construction worker, an institutional control will be imposed on the site
requiring that safety precautions be taken when performing excavation work

CEDI4-15159-000 6-2
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. under the engineered barrier and a requirement to restore the cover after such
activity.

To summarize, the proposed remediation objectives for direct contact
exposure to soil will be as follows for all constituents:

¢ Direct contact exposures to an industrial/commercial worker:
o Ingestion pathway:

For all constituents except those that exceed Tier 1 screening
values for ingestion—~Tier 1 screening values.

For those constituents that exceed Tier 1 screening values for
ingestion--Pathway exclusion through an engineered barmier
and institutional control where a soil cover is placed over soil
exceeding Tier ! screening values and the PCB action level of

1 mg/kg.
o Inhalation pathway:

For all constituents --Tier 1 screening values for inhalation. It
should be noted that removal of soil with arsenic

. concentrations that exceeds 800 mgkg will eliminate
exceedances of the inhalation pathway for arsenic, since the
Tier 1 industrial/commercial worker inhalation screening value
for arsenic is 1,200 mg/kg,

» Direct contact exposures to a construction worker:
o Ingestion pathway:

For all constituents except arsenic, lead and mercury (mercury
exceeds Tier 1 screening value in Area 2)--Tier 1 screening
values for ingestion. '

For arsenic, lead, and mercury--Pathway exclusion through an
institutional control that requires safety precautions be taken
during excavation activity to address potential exposures to
construction workers.

o Inhalation pathway:
For all constituents--Tier 1 screening values for inhalation.

If plans to redevelop this part of the site are finalized before the site is
. remediated, then the engineered barrier may be modified to include building
or pavement (e.g., parking lots or roads), as appropriate. In other words, if a

CEDI4-15159-000 63
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part of the area is designated for a building or pavement, then these structures
will become the engineered barrier and will not be covered with clean soil,
except as is necessary to prepare the foundation for the building or the base
for the pavement. During construction of the structures, appropriate health and
safety precautions will be taken.

6.3.2 Proposed Remediation Objectives for Area 1B

In Area 1B, there were exceedances of Tier 1 screening values for the
ingestion pathway for an industrial/commercial worker for
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenz(a,h,)anthracene, and arsenic in soil samples. No constituents exceeded
Tier 1 screening values for the inhalation pathway for the
industrial/commercial worker, the ingestion pathway for the construction
worker, or the inhalation pathway for the construction worker. The
concentration of total PCBs exceeded the action level of 1 mg/kg in one
subsurface soil sample. PCBs were not detected in any of the surface soil
samples analyzed.

These exceedances will be addressed as follows:

e For all constituents except PCBs that exceed Tier 1 screening values,
the exceedances will be addressed through a Tier 3 risk evaluation,
This Tier 3 evaluation is presented in detail in Appendix H.

s For PCBs, the exceedance will be addressed by pathway exclusion
through the use of an existing soil cover with an institutiopal control
ensuring the cover is maintained

The remediation objectives for direct contact expasures to soil in Area 1B are
as follows for all constituents, except PCBs:

» Direct contact exposures to an industrial/commercial worker:
o Ingestion pathway:

For those constituents that exceed Tier 1 screening values for
ingestion—Tier 3 evalvation. A Tier 3 risk evaluation was
completed for a cwent maintenance worker and 2 future
outdoor worker for a CTE scenario and 8 RME scenario. The
exposure parameters for the maintenance worker reflect actual
work pattemns at the site. The exposure parameters for the
future outdoor worker are based on the assumption that the area
could be used for any institutional purpose. Therefore, the
exposure parameters were conservatively selected to allow any
future institutional use of the area.
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. The results of the Tier 3 evaluation indicate that all surface and
subsurface soil CTE and RME noncancer hazard indices are
below an acceptable chronic threshold level of 1, indicating no
potential for adverse noncancer effects to either the
maintenance or outdoor worker, In addition, all surface and
subsurface soil RME cancer risks are above Illinois EPA no-
action level of 10°%, but fall within the carcinogenic risk range
of 10° to 10, where additional site evaluation is required.
The CTE cancer risk calculations provide that additional
evaluation. The CTE cancer risks are below the Illinois EPA
no-action level of 10 (personal communication with Connie
Sullinger of Tllinois EPA, April 9, 2002).

As discussed above, the RME and CTE assumptions were
conservative to allow for unrestricted industrial use.
Additionally, through expected redevelopments, the majority of
the site (including Area 1B) is expected to be covered with
buildings or surface cover (pavement, gravel etc.) which would
limit direct contact. This, along with the results of the Tier 3
risk evaluation, indicates little or no potential for adverse
effects to either the maintenance or outdoor worker,

. o Inhalation pathway:

For all constituents--Tier 1 screening values for inhalation.
Although no constituents exceeded the Tier 1 screening values

. for inhalation, the inhalation pathway was incorporated as part
of Tier 3 risk evaluation for those constituents that exceeded
Tier 1 screening values for ingestion.

The Tier 3 risk evaluation indicated little or no potential for
adverse effects to either the maintenance or outdoor workers.
The inhalation pathways represented less than one percent of
the total risks and hazard indices calculated.

o Direct contact exposures to a construction worker:
o Ingestion pathway:
For all constituents--Tier 1 screening values for ingestion
o Inhalation pathway:
For all constituents--Tjer 1 screening values for inhalation

. For PCBs, the proposed remediation objective is pathway exclusion through a
soil cover. As indicated earljer, there were no PCB concentrations greater than
10 mg/kg. There was one subsurface soil sample which exceeded 1 mg/kg, but

CEDI4-15159-000 6-5
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the corresponding surface soil sample was not detected for PCBs. Therefore, a
soil cover is effectively in place or soil may be removed.

6.4 Groundwater Ingestion Exposures

Groundwater ingestion exposures were evaluated for the groundwater
component of the groundwater ingestion exposure route and the soil
component of the groundwater ingestion exposure route.

6.4.1 Groundwater Component of the Groundwater
Ingestion Exposure Route

The groundwater component of the groundwater ingestion exposure route was
evaluated by first eliminating from consideration any constituents that were
not detected, which eliminated ali organic constituents (VOCs, SVOCs,
pesticides, and PCBs) as well as beryllium, cobalt, copper, nickel, thallium,
and vanadium. For the constituents that remained, the measured groundwater
concentrations were compared to Tier 1 screening values for the groundwater
component of the groundwater ingestion exposure route for Class I
groundwater. All but arsenic, iron, magnesium, manganese, and TDS were
present in groundwater below Tier 1 screening values. These exceedances
will be addressed through an institutional control that will prevent
groundwater from being used as a source of drinking water. The remediation
objectives for the groundwater component of the groundwater ingestion
exposure route are summarized in Table 6-2 for constituents that were
detected in groundwater.

The extent of off-site migration of arsenic, iron, magnesium, manganese, and
TDS was evaluated using equation R26 of TACO. The R26 models the steady
state concentration of a dissolved constituent along the center-line of the
groundwater plume of some distance from the source. The resulis of the
groundwater modeling indicated that arsenic and manganese concentrations
will not exceed their Tier 1 screening values at approximately 750 and 1,000
feet, respectively, downgradient from the source. For the remaining
constituents, the concentrations of iron, magnesium and TDS will not exceed
their Tier 1 screening values at less than 500 feet from the source. Therefore,
the extent of the institutional control required for the groundwater should not
extend more than 1,000 feet downgradient of the source.

6.4.2 Soil Component of the Groundwater Ingestion
Exposure Route

The remediation objectives for the soil component of the groundwater
ingestion exposure route are Tier 1 screening values for Class I groundwater
for all constiients except methylene chloride, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(a)pyrene, carbazole, pentachlorophenol, beta-
BHC, DDT, dieldrin, antimony, arsenic, barium, lead, mercury, selenium, and
silver. For methylene chloride, benzo(a)anthracene, benzo(b)fluoranthene,
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benzo(a)pyrene, carbazole, beta-BHC, and DDT, the remediation objectives
for the soil component of the groundwater ingestion exposure route are Tier 2
screening values. For pentachiorophenol, dieldrin, antimony, barium, lead,
mercury, selenium, and silver, the remediation objectives are pathway
exclusion under Tier 3 through a qualitative analysis which demonstrated that
leaching from soil to groundwater is not significant for these constituents. For
arsenic, the remediation objectives are pathway exclusion through an
institutional control that prevents groundwater from being used as a source of
drinking water. The remediation objectives for the soil component of the
groundwater ingestion exposure route are summarized in Table 6-1.

6.5 Groundwater to Surface Water Pathway

The groundwater to surface water pathway was evaluated by first eliminating
from consideration any constituents that were not detected, which eliminated
all organic constituents (VOCs, SVOCs, pesticides, and PCBs) as well as
beryllium, cobalt, copper, nickel, thallium, and vanadium. For the
constituents that remained, the measured groundwater concentrations were
compared to human health and ecological surface water quality standards. All
but arsenic, calcium, chromium, iron, magnesium, manganese, mercury, zinc,
and TDS were present below surface water quality standards. Mercury was
detected in only two of 24 groundwater samples and both detects were at the
detection limits. Therefore, mercury is not believed to be present in
groundwater at significant concenirations. Arsenic, calcium, chromium, iron,
magnesium, manganese, zinc, and TDS were further investigated through a
Tier 2 fate and transport analysis used to predict the concentrations of these
constituents in groundwater at Lake Michigan, the nearest surface water body.

The migration of arsenic, calcium, chromium, iron, magnesium, manganese,
zine, and TDS was modeled using equation R26 of TACO. This equation
models the steady state concentration of dissolved constituents along the
center-line of the groundwater plume at distance from the source. The results
of this modeling indicated that the steady state concentrations of arsenic,
calcium, chromium, iron, mapgnesium, manganese, zinc, and TDS will be
significantly below the minimum surface water quality standard, at a distance
of 3,100 feet from the respective sources where groundwater is discharging to
Lake Michigan water. Therefore, the remediation objectives are surface water
quality standards for all constituents including arsenic, calcium, chromium,
iron, magnesium, manganese, zinc, and TDS as determined by a Tier 2
quantitative fate and transport analysis. The remediation objectives for the
groundwater to surface water pathway are summarized in Table 6-2.

CEDI4-15159-000 67
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1.0 Overview

This appendix presents an evaluation of data for the tannery site to determine if source material,
as defined under TACO, exists on the site. The determination of source material is based on the
criteria set forth in Section 742.305 of TACO (IPCB, 2001). The criteria require examinations of
the following:

Soil attenuation capacity (Section 742.305(a) of TACO)

Soil saturation limit (Section 742.305(b) of TACO)

Characteristics of reactivity for hazardous waste (Section 742.305(c) of TACO)

pH (Section 742.305(d) of TACO) '

Characleristics of inorganic chemical toxicity for hazardous waste (Section 742,305(e) of
TACO)

2.0 Soil Attenuation Capacity

To be classified as source material based on the soil attenuation capacity criterion, either the sum
of the concentrations of all organic comstituents of interest, or the TPH, must exceed the
attenuation capacity of the native soil. The attenuation capacity is defined by the fraction of
natural organic carbon (foc) in the soil.

The average organic carbon content in soil was determined to be 5.13% (Metcalf & Eddy, 1998).
As a very conservative measure of the sum of organic constituents, the maximum detected
concentration of each organic constituent was summed. These results are presented in Table 1.
The total is 419 mg/kg, which is well below 51,300 mg/kg.

No TPH analysis was performed on samples from the site so a comparison of TPH
concentrations to the attenuation capacity of the soil could not be done. No samples were
analyzed for TPH because organic constituents were not present on the site at elevated
concentrations, as the above evaluation indicates.

3.0 Soil Saturation Limit

To be classified as source material based on the soil saturation limit criterion, the concentrations
of organic chemicals whose melting points are Iess than 30°C must exceed their soil saturation
limits (Csat). Generic, non-site specific values for Csat for each applicable chemical can be
obtained from the values listed in Section 742 Appendix A, Table A of TACO.

Table 1 provides values of Csat for constituents with melting points below 30°C. The maximum
detected concentration of each constituent is below its Csat value.

4,0 Reactivity

To be classified as source material based on the reactivity criterion, the material must exhibit the
characteristics of reactivity for hazardous waste as determined under 35 IAC Section 721.123.
No samples were analyzed for reactivity, so this evaluation cannot be perforred. However, no
samples were analyzed for reactivity because no materials on the site appeared to "be reactive.

JACOMEDVannery\1 5159 Tannery\Rem Obj\Rem Obf Rep\dppendidppend A Source Matl\App A Src Mail.doc 1
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Several soil samples were analyzed for cyanide and the maximum concentration of total cyanide
was 1.23 mg/kg, well below a concentration that wonld exhibit reactive characteristics.

5.0 pH

To be classified as source material based on the pH criterion, the material must exhibit a pH less
than or equal to 2.0 or greater than or equal to 12.5. Fifly soil samples were analyzed for pH.
The results are provided in Table 2. The pH values ranged from 5.5 to 9.0, indicating that the soil
is ot a source material by this criterion.

6.0 Inorganic Chemical Toxicity

To be classified as source material based on the inorganic chemical toxicity criterion, the
material must exhibit the characteristics of toxicity for hazardous waste as determined under 35
TAC 721.124 for arsenic, barium, cadmium, chromium, lead, mercury, selenjum, or silver.

In the Phese I investigation, nine “production waste” samples (PW-1 through PW-9) were
collected and subjected to TCLP analysis for metals. The results were provided in Table 6-5 of
that report (Metcalf & Eddy, 1995). A copy of that table is included. Sample PW-4, which was
taken from a rusted 5-gallon pail, exceeded the TCLP criterion for lead. The material from this
rusted pail was subsequently removed and disposed offsite in an appropriate manner. Sample
.PW-5 had an exceedance for chromium. This materal was resampled in the Phase I
investigation and was below the criterion, The TCLP results from the Phase II investigation were
provided on one page of Table 4-2 and all of Table 4-5 in the Phase Il Remedial Investigation
Report (Metcalf & Eddy, 1997). Copies of these tables are attached. Sample PW-9 from the
Phase I investigation had an exceedance for chromium. This materiat was resampled in the Phase
1T investigation and this also had an exceedance for chromium. As discussed in detail in the
Phase II Remedial Investigation Report (Metcalf & Eddy, 1997), this material would not be
classified as a hazardous waste because it meets the requirements of the chromium waste
exclusion. However, this material would be considered a source material under TACO. The
material associated with PW-9 will be removed. In addition, the surface of the site will be
surveyed and any material that is similar to this material (i.e., it is a gray, white and pink hide
material with a slight odor) will be identified and subsequently removed.

In the Phase II investigation, 17 soil samples were subjected to TCLP analysis (see Table 4-2
(Continued)). In 15 of the samples, there were no exceedances of the TCLP criteria. In samples
SB-69A/CA and SB-69B/CB there were exceedances for mercury. Since this soil is considered
source material under TACO, it will be removed, These samples are located very close to PW-9,

In the Phase II investigation, two soil samples with elevated arsenic concentrations (ane from the
location with the highest concentration of arsenic measured on the site) were subjected to TCLP
analysis. The results are provided in Table 4-5, Neither sample failed the TCLP criterion of §
meg/L for arsenic.

During the grid sampling, several samples were collected and subjected to TCLP testing for
arsenic and lead. The result of this testing is presented in Table 3. None of the samples exceeded
the TCLP criterion for either arsenic or lead. :
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Table1 Maximum Detected Concentration of Organic Constituents
in Soil and Evaluation of Soil Saturation Limit

Maximum Does Max, Det.
Detected Soll Saturation | Conc. Exceed
Concentration | Limit (Csat} Csal?
Caonstituent of Inlerest CAS No, Value {malkg) {maikg)
YOCs
Acelone 67641 0.31 100000 NO
2-Butanone 78933 0.02
Carbon disulfide 75150 0.022 720 NO
Methylens Chioride 75092 0.046 2400 NO
Toluane 108883 0,008 650 NO
 Trichloroethene 79018 0.014 1300 NO
SVOCs
PAHs
Acenaphthene 83329 1.8
Acenaphthylene 208968 0.48
Anthracena 120127 15
Benzo(ajanthracene 56553 28
Benzo(b)fluoranthene 205992 a7
Benzo{k}fiuroanthene 207089 10
Benzo{a)pyrena 50328 c.9
Benza{g,h,l)perylens 191242 8.1
Carbazole 86748 2
Chrysane 218019 30
Bibenzo(a.hjanthracens 53703 1.9
Dibenzofuran 13264% 1.9
Fluoranthene 206440 71
. Fluorane 86737 2.2
Indeno(1,2,3-¢.d)pyrane 193395 6.8
2-Methylnsphibalene 91576 35
Naphthalene 91203 1.8
Phenanthrena 85018 a7
Pyrena 129000 45
Other SYOCs
Bls{2-athyihexy!)phthalate 117817 24 31000 NO
Di-n-buty! phthalate 84742 0.83 2300 NO
Pentachlorephenol 87865 1.2
Pesticides 3
Aldrin 309002 0.35
beta-BHC 319857 0.038
alpha-Chiordane 57748 0.37
gamma-Chiordane §7749 0.25
DDD 72548 8
DDE 72559 54
DoT 60293 34
Digldrin 80571 1.9
Endrin 72208 0,05
Endosulfan 115297 0,017
Heptachlor 76448 0.043
Heptachlor epoxide 1024573 0.68
Methoxychior 72435 0.078
Total 419
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Table 2 Results of pH Analysis of Soil Samples

Sampla J Sample )

Number | pH Resultf Number | pH Result

1 5.5 26 7.8

2 5.8 27 19

3 6 28 79

4 6.2 29 79

5 6.6 30 19

6 6.8 31 8.1

7 7.1 32 8.1

8 12 33 8.1

9 7.4 34 8.1

10 7.5 35 8.1

il 1.1 36 8.1

12 7.3 37 8.1

13 18 g 8.2

14 78 39 8.2

15 7.8 40 82

16 7.8 4] 83

17 7.8 42 83

18 7.8 43 B3

19 7.8 44 B4

20 7.8 45 B.4

21 78 46| 8.4

. 2 7.8 41 85

23 7.8 48 8.6

24 7.8 49 8.6

25 7.8 50 9

Summary Statlstics

Minimnm 55

Median 7.8

Mean 1.7

Maximum 9
FAComEd\15159 Tannery\Rem Obj Rep\Append\Append A Source Mali\Tab 2 pH.xis 6/6/2002 4:57 PM
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Table 3 Results of TCLP Testing of Grid Samples

A. Arsenic _
Soil TCLP
Sample ID Concentration |TCLP Result| Criterion
— mgﬂ(g mg!L mg&
CD,12,13 5980 1.52 5
CD,13,14 2590 0.563 5
F,.G5,6 2560 0.745 5
Ad 2550 0.305 5
D,E,12,13 2380 < 00065 5
B,C,15,16 2170 0.327 5
C12 4650 1.57 5
Bis 4080 0.887 5
B. Lead .
Soil TCLP
Sample ID Caoncentration |TCLP Result| Criterlon
mylkg mgiL mplL
CD,18,19 7740 0.099 5
HL,14,15 3500 0.036 5
HL13,14 2500 < 0,005 5
HL10,]1 2100 < 0,005 5
119 2100 < 0,005 5
F,G,14,15 2000 <  0.005 5
.\ HL12,13 1980 < 0.005 5
B23 2100 < 0.0075 5
D,E,23,24 1950 <  0.0075 5
CD,21,22 1910 0.0488 5
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. Site Data and Comparison to Screening Values, and
2002 Groundwater Analytical Report
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Overview

This appendix provides site data for constituents evaluated in more detail based on the results of
the initial evaluation and the requirements for a risk assessment. Tables 1 through 10 provide a
comparison of soil data to Tier 1 screening values for direct contact pathways for nonresidential

- receptors (i.e., industrial/commercial workers via ingestion, industrial/commercial workers via

inhalation, construction workers via ingestion, and construction workers via inhalation). The
comparison is by area, beginning with Area 1A for surface soil (Table 1) and subsurface soil
(Table 2), and then proceeding to Area 1B (Tables 3 and 4), Area 2 (Tables 5 and 6), Area 3A
(Tables 7 and 8), and Area 3B (Tables 9 and 10). A comparison of total PCBs to the action level
of 1 mg/kg is also provided in these tables.

Tables 11 through 20 provide a comparison of soil data to Tier 1 or Tier 2 screening values for
the soil component of the groundwater ingestion exposure route. Once again, the ¢comparison is
by area, beginning with Area 1A for surface soil (Table 11) and subsurface soil (Table 12), and
then proceeding to Area 1B (Tables 13 and 14), Area 2 (Tables 15 and 16), Area 3A (Tab]es 17
and 18), and Area 3B (Tables 19 and 20).

Table 21 presents the Tier 1 and Tier 2 screening values used in the comparison, as well as the
action level for total PCBs.

Table 22 presents groundwater data.
Notes for Data and Comparison Tables
ND - Not Detected

NA - Not Analylzed
J - Estimated value — organic constituents

B - Estimated value — inorganic constituents

/1 - Exceedance of the Tier 1 ingestion soil screening value for the industrial/commerical
worker

/N - Exceedance of the Tier 1 inhalation soil screening value for the industrial/commerical
worker

/C - Exceedance of the Tier 1 ingestion soil screening value for the construction worker

/GW - Exceedance of the Tier 1 screening value for the soil component of the groundwater
ingestion route

P Exceedance of the PCB action level of | mg/kg
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