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1. Introduction

This Cleanup of PCB Remediation Waste report was prepared by Blasland, Bouck & Lee, Inc. (BBL), with risk
assessment assistance from ENVIRON International Corporation (ENVIRON), to present items outlined in 40 CFR
761.61(c) under the Toxic Substances Control Act (TSCA) for a risk-based cleanup of polychlorinated biphenyl
(PCB) remediation waste in the tunnel connecting former Buildings 16 and 40 and the adjacent basement of former
Building 40 at the General Motors Corporation (GM) North American Operations (NAO) Flint Operations Site in
Flint, Michigan (the Site). The proposed cleanup and disposal is also consistent with EPA’s risk reduction goal for
RCRA corrective action. In summary, GM has characterized and addressed PCB-containing water and floating oil
within the tunnel and basement, and proposes to fill portions of the former basement and tunnel with crushed concrete

resulting from recent demolition of above-grade structures at the Site.

1.1 Background

As a component of the ongoing activities at the Site concerning a Resource Conservation and Recovery Act (RCRA)
Section 3008(h) Administrative Order on Consent (R§H-5-00-02) (Consent Order), signed by GM and the United
States Environmental Protection Agency (USEPA) (effective March 1, 2000), the Description of Current Conditions
Jor Areas South of Leith Street, General Motors Corporation, NAO-Flint Operations, Flint, Michigan (BBL, May 30,
2000) (DOCC) identified the Building 40 tunnel and basement as an Area of Interest (AOI), AOI 40-12. As part of
the RCRA Program, AOIs are evaluated to determine if a release into the environment may have occurred. The
evaluation of AOIs documents that waste constituents were removed and/or immobilized from the AOI before
demolition of the adjacent buildings. Analytical sampling is performed, as appropriate, to provide supporting
information. On-going RCRA Facility Investigation (RFI) activities have included sampling in the vicinity of the
Building 40 tunnel and basement, and a site-wide evaluation of PCBs. The Site is being addressed under the Consent

Order for a risk-based closure.

The objective of this report is to provide documentation of items required under 40 CFR 761.61(a) for self-
implementing on-site cleanup and disposal of PCB remediation waste to facilitate cleanup and final demolition of the
former Building 40 tunnel and basement. This report presents a description and background of the Building 40 tunnel
and basement area (Section 1), presents characterization data (Section 2), describes the cleanup approach (Section 3),

and provides the verification required under 40CFR761(a)(3)(E) (Section 4).
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1.2 Site History

The Site began operations as an automobile parts producer in 1903, and since that time various automotive production
activities have been conducted. Figures 1 and 2 include a Site location map and current Site plan, respectively.
Building 40 was constructed in 1920, and was primarily used for wheel and tire assembly, as well as the storage of
blemished vehicle body parts. In 1920, a tunnel was constructed that connected the new Building 40 to Building 06,

an assembly building constructed in 1907.

Building 06 was demolished and replaced by Building 16 in 1946. Buildings 16A and 16B were constructed as
additions between 1972 and 1985. Buildings 16, 16A, and 16B were primarily used for chassis assembly. Sumps,
pits, storage tanks, drums, trenches, and oils are known to have been used in Buildings 16 and 40. Both Building 40
and Building 06 had basements and elevators that provided access to the tunnel. To construct Building 16, the
basement of Building 06 was filled. Building 16 did not have a basement. The elevator access to the tunnel from
Building 06 was blocked with an 8-inch concrete slab during the construction of Building 16. A stairway just outside

of the building wall was also indicated on engineering drawings for Building 16.

In 2002, as part of an extensive program of building demolition in the southern portion of the Site, Building 40
(except for its basement, which is now exposed to the ground surface) and Building 16 were demolished along with

the surrounding area.

1.3 Tunnel and Basement Description

Building 40 occupied approximately 82,000 square feet on the south end of Division Street (see Figure 2), and
Building 16 occupied approximately 194,000 square feet between Leith Street and Hamilton Avenue, and west of the
CSX Railroad prior to the demolition in 2002 of the above grade portions of the buildings. The Building 40 basement
is approximately 1,900 square feet. The Building 40 tunnel served to convey materials, personnel, and equipment
between Building 40 and Building 06/16 assembly areas. Figure 3 illustrates a plan view and cross sections of the

Building 40 tunnel and basement.

Both Building 40 and Building 06 had basements and elevators that were used to access the tunnel. The tunnel is
oriented in the east-west direction and is approximately 260 feet long by 15 feet wide and 8.5 feet high. The top of
the tunnel roof is approximately 8 feet below grade. The tunnel contains an 18-inch diameter sump, 7.5 feet deep,
that collected water from tunnel floor drains. Engineering drawings indicate a pump with no details on its capacity.
Drawings also show a small-diameter discharge pipe leading from the pump chamber to an adjacent storm sewer
manhole equipped with a check valve. This pump chamber kept the tunnel dry while it was in service. In the 1980s,
the use of this tunnel was discontinued, and the tunnel became flooded with water.
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The tunnel, which is under the basement, is submerged with water, and the water level is approximately 2 feet above
the floor of the exposed basement. In 1991, floating oil was observed on the floor of the basement and floating on the
surface of the water flooding the tunnel below the basement. The basement of Building 40 has been flooded with

water from the tunnel.
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2. Tunnel and Basement Characterization

The water flooding the tunnel, oil floating on the surface of water in the tunnel, and other material from the basement
have been sampled by GM and submitted for laboratory analysis, as summarized in Table 1. In addition, soil,

groundwater, and free product have been investigated outside the tunnel as part of RFI activities.

2.1 Nature of the Contamination

The source of the PCB-containing oil in the tunnel and basement is unknown. No known PCB-containing items were
located in the tunnel. Building 40 investigations conducted in 1991 and 1992 identified varying concentrations of
PCBs in oil (from below detectable levels to 127 parts per million {[ppm]) and water (from below detectable levels to
290 parts per billion { ppb]). A dditional sampling and analysis o f oil, water, sludge, and wipe s amples were
conducted, with the results of the analyses confirming the presence of PCBs at varying concentrations. Copies of
historical analytical data were submitted to USEPA with the DOCC, Appendix L (BBL, May 30, 2000). Copies of
data collected as part of the Site-wide RFI were submitted to USEPA with the RCRA Facility Investigation Phase I
Report (BBL, 2002).

Samples have indicated detectable levels of PCBs in water flooding the tunnel and basement, oil floating on the
surface of water in the tunnel, sludge collected from the basement, and the concrete basement floor. Soil and
groundwater samples collected outside the tunnel in 1993 did not contain detectable levels of PCBs. Filtered
groundwater samples collected outside the tunnel in 2001 and 2002, and a free product sample collected outside the
tunnel, did not contain detectable levels of PCB. The maximum PCB concentration detected in sludge from the
tunnel or basement was 75 ppm (1991), and the maximum concentration of PCB detected in a wipe sample from the

basement was 811.4 micrograms (ug) per 100 cm? (1992).

2.2 Sampling and Analysis of Water from Building 40 Tunnel and Basement

Table 1 lists the available results of laboratory analysis of samples of water from the Building 40 tunnel and
basement. Results vary from below detectable levels to 290 parts per billing (ppb). Of the 22 available samples, 13
samples contained no concentrations of PCBs above detectable levels, two samples contained concentrations of PCBs
between 0.17 and 1.8 ppb, six samples contained concentrations of PCBs between 20 and 113 ppb, and one sample
contained concentrations of PCBs above 200 ppb (290 ppb, sampled from the water surface on 4/28/92). The most
recent sampling was conducted in September 2002. Analytical results of these samples indicate detectable levels of
0.17 and 1.8 micrograms per liter (ug/L) Aroclor 1254 in unfiltered water samples from the basement, and non-

detectable levels of all Aroclors in filtered water samples from the basement and tunnel.
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2.3 Sampling and Analysis of Oil from Building 40 Tunnel and Basement

Table 1 lists the available results of analysis of samples of oil floating on water in the tunnel and basement. Results
vary from below detectable levels to 127 ppm PCBs. Of the nine available results, one sample contained no
concentration of PCBs above detectable levels, two samples contained concentrations of PCBs below 50 ppm, seven
samples contained between 50 and 100 ppm PCBs, and one sample contained greater than 100 pm PCBs (127 ppm,

sampled 8/18/92). There is no oil currently floating on water in either the tunnel or basement.

2.4 Sampling and Analysis of Sludge from Building 40 Tunnel and Basement

Table 1 lists the available results of analysis of samples of sludge found in the tunnel and basement. Results vary
from 0.4 ppm PCBs to 75 ppm PCBs. Of the five available results, three samples contained concentrations of PCBs
less than 10 ppm, and four samples contained concentrations of PCBs between 33 and 75 ppm (basement only). The
sampled sludge was removed from the basement in August 1992 (see Section 3.1). The highest concentration of

PCBs detected in a sludge sample collected from the tunnel is 6.87 ppm (collected 12/19/91).

2.5 Wipe Sampling of Basement Floor

Wipe samples were taken on the floor of the basement in April of 1992, prior to any remedial action in the area.
Table 1 lists the available results of the wipe samples. Of the 32 samples analyzed, 27 samples contained <10
microgram per 100 cm”® (ug/100 cm?) sample of all Aroclors. Five wipe samples contained 35.7, 56.4, 57.9, 112.8,
and 811.4 ug/100 cm® Aroclor 1254 was the only Aroclor detected in the wipe samples.

2.6 Historic (or Pre-RFI) Soil and Groundwater Sampling and Analysis outside Tunnel

In December 1993, five soil borings were completed near Building 40, and monitoring wells were installed in these
borings. The 2-inch wells, with 5-foot screens intersecting the water table, were sampled once in 1993 and twice in
1994. Table 1 lists results of these soil sample and groundwater sample analyses. No detectable levels of PCBs were
found to be present in any soil or groundwater samples collected in these five locations. These five wells (MW-1, -2,
-3, -4, and -5) were later re-named (40-301, -302, -303/303R, -304, and -305, respectively) as part of the RFI, and
have not been sampled for PCBs since 1994 (see Figure 5).

2.7 Tunnel Inspection, 1993

On June 7, 1993, Commercial Diving & Marine Services, Inc. of Port Huron, Michigan inspected the interior of the

tunnel by sending a scuba diver into the flooded tunnel. A videotape was recorded to document conditions within the

BLASLAND, BOUCK & LEE, iNC.
engineers & scientists - 2-2

1/6/04
1:\64413\report_121903_Final DOC



tunnel; however, the video tape is not available. The diver noted observations in a written report, included in
Appendix A, which included small pockets of oil floating on the water in the tunnel, areas of the tunnel floor covered
with sediment from 0.5 to 12 inches deep, pockets of air, a streak of “orange stringy material” (possibly paint), and
debris including a gondola, wood debris, and insulation falling off a pipe. Noted tunnel features included 6-inch and
12-inch floor drains, an electrical junction box, several overhead doors, a stairway, 6-inch pipe through the ceiling,
pipe crossing the tunnel, 12-inch-square opening in the ceiling, 10-foot-wide door, manhole-type steps, and a manhole

grate.

2.8 Tunnel Inspection, 2003

On June 20, 2003, Solomon Diving Inc. inspected the interior of the tunnel by sending a scuba diver into the flooded
tunnel. A video tape was recorded to document conditions within the tunnel, and is included as Appendix B.
Sediment, with no visible oil or oil sheen present, was noted to be present on the basement floor under approximately
2 feet of water. Absorbent pads were placed on the basement water surface to collect an oil sheen that was present
prior to the dive. Observations in the tunnel included two gondolas near the east end, hand tools (shovels), wood, and
pallets. Some oil globules were observed to be floating on the water in the tunnel. This oil was directed using air
bubbles to the former stairwell area on the west end of the tunnel basement and against the east wall of the basement.
Oil booms and absorbent pads were used to gather and absorb the oil, and remove it from the water surface. The
quantity of oil discovered and absorbed was estimated to be less than one quart. The pads and booms weré placed in
drums with personal protective equipment. No signs of oil stains on the concrete tunnel walls or ceiling were
observed during the inspection. A boom-was left floating on the water surface after the inspection to absorb any

residual oil that may float to the surface. After two weeks, no oil was observed and the booms appeared to be clean.

2.9 RFI Data in the Vicinity of the Tunnel and Basement

Based on soil borings conducted during the RFI, portions of the Site contain several feet of fill that were ﬁecessary to
construct some of the more than 5 million square feet of industrial facilities. Groundwater beneath the Site typically
ranges from a few feet below ground surface (bgs) to 15 or 20 feet bgs. Groundwater tends to flow predominantly to
the east toward the Flint River. While the permeability at the Site varies significantly due to the deposited fill, in

general much of the Site has a relatively low permeability with pumping tests capturing only a few gallons per minute.

Soil borings conducted near the tunnel by Advanced Environmental, Inc. in 1993 confirm this general description,
indicating sand and gravel, sandy clay, mixed fill, silty clay, and clay to depths of 17 feet bgs, with groundwater
encountered within 10 feet of ground surface. The water level in nearby wells is similar to the water level noted in the
tunnel and basement.

BLASLAND, BOUCK & LEE, INC.

16104 : engineers & scientists 2-3
1\64413\report_121903_Rinal DOC




More recent site investigation conducted as part of on-going RFI activities indicate the presence of PCBs (Aroclors
1254 and 1260) in soil samples from three boring locations within approximately 40 feet of the tunnel at depths
ranging from just below ground surface to 29 feet below ground surface. The detected concentrations at these
locations are below pertinent Michigan Department of Environmental Quality MDEQ) Part 201 generic risk-based
criteria. PCBs (Aroclors 1248 and 1254) were also detected in two of the unfiltered groundwater samples nearby;
however, the detected PCB concentrations are below pertinent MDEQ Part 201 generic criteria, and all filtered

groundwater samples collected near the tunnel were found to contain no detectable concentrations of PCBs.

Free product has been documented to be present floating on the groundwater in five monitoring wells near the funnel
(40-302, RFI-16-04, RFI-16-07, RFI-16-08, and RFI-16-10). This material has been linked to upgradient releases
from an underground storage tank which was subsequently removed. A sample of free product from well RFI-16-10

did not have detectable concentrations of PCBs.

RFI soil and groundwater data in the vicinity of the tunnel is summarized on Figures 4 and 5, respectively.
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3. Tunnel and Basement Cleahup

To address the PCB-impacted media in the Building 40 tunnel and basement, GM conducted a series of remedial

actions, as described below.

3.1 Basement Floor Cleanup

In August of 1992, GM contracted MPC Environmental (MPC) of Detroit, Michigan to clean the basement. On
August 3 through August 7, 1992, MPC drummed debris, removed water and sludge from the basement, and cleaned
PCB-containing oil from the concrete floor with a foam-applied aqueous-based solvent to extract PCBs from the
concrete floor and the lower 2 feet of the basement walls. Twenty-two drums of solid material and five drums of
liquid were removed from the basement. Daily worksheets, daily field notes, daily safety meeting forms, daily area

access logs, and the GM purchase order are included as Appendix C.

3.2 \Verification of Oil Removal

GM visually inspected the tunnel to ascertain if oil still remained in the tunnel in June 2003. SCUBA divers visually
observed and removed approximately one quart of oil from the tunnel, and oil sheens observed on the water surface in
the basement were removed. No oil staining on the concrete tunnel walls or ceiling was observed by the SCUBA
divers during the inspection. Less than one quart of oil is estimated to have been collected with absorbent pads and
booms on the surface of the water at the tunnel access point during the inspection. Less than one drum of waste was
generated as a result of the underwater inspection (personal protective equipment, absorbent pads, booms), and the

waste is currently in a drum on site awaiting characterization and off-site disposal.

3.3 Demolition of Tunnel and Basement

GM is proposing to remove the basement floor at former Building 40. The basement floor will be broken and allowed
to collapse to the floor of the tunnel. Crushed concrete, generated as part of demolition activities at the Site, will then
be dumped into the basement and tunnel until the fill is level with the surrounding ground. The water level will be
monitored during filling activities to avoid flooding of the surrounding area from the displacement of the water with
the fill. If necessary, filling activities will be suspended temporarily while the water is absorbed into the fill material.

This approach is consistent with demolition activities conducted Site-wide.
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3.4 RFI Monitoring Activities

Routine sampling of Site-wide groundwater, as well as monitoring of LNAPL areas and evaluation of any oil
observed in sewers indicate that the groundwater in the vicinity of the basement is not impacted by the conditions
associated with the tunnel. These monitoring activities will continue to be performed routinely as part of RFI

activities, as required by USEPA.

3.5 Risk Evaluation

Currently, the only potential exposure pathway in the Building 40 basement and tunnel area is occasional contact of
water and residual oil (if any) in the basement and tunnel during construction and/or maintenance activities, including
the filling of the tunnel and basement with demolition debris. The detected concentrations in water samples collected
from the tunnel and the basement are below MDEQ generic, risk-based groundwater ¢ ontact criteria that are
protective of utility workers who occasionally contact groundwater, except for several samples that were collected
beneath the floating oil layers existing prior to 1993. The detected concentrations of several constituents in these
“groundwater” samples are higher than their respective solubilities, indicating that these samples likely included oil
and would not be representative of dissolved phase concentrations. As discussed in Sections 2.8, 3.1, and 3.2, oil was
subsequently removed from the basement and tunnel. The most recent water sampling data collected from the
basement and tunnel as part of on-going RFI activities shows that all constituents are either non-detect or below

MDEQ Part 201 groundwater contact criteria.

In addition, any residual oil that is still present in the tunnel or basement would not pose significant exposures to
workers during construction activities. This can be demonstrated by calculating upper-bound cancer risks and
noncancer hazard quotients that are conservatively based on the highest detected concentrations of the constituents in
the oil and “groundwater” samples collected from the tunnel and basement. The calculations are presented in
Appendix D, and the resulting cumulative cancer risk and noncancer hazard index are no more than 107 and 0.05,
respectively. These upper-bound estimates are well below the risk reduction goal of 107 to 10 for the cancer risk
and of 1 for the noncancer HI that EPA considers protective of human health for RCRA corrective action (EPA
1996). Since EPA uses the same goal for other federal cleanup programs (EPA 1991), PCB soil cleanup levels that
achieve this goal also would satisfy the TSCA goal of no unreasonable risk of injury under 40 CFR 761.61(c).
Therefore, remedies that achieve the soil cleanup level would be considered protective of human health under both

RCRA corrective action and TSCA.

Following the filling of the tunnel and basement, no future operations or construction activities are planned or

expected in the Building 40 area. Therefore, there is no human exposure pathway in the future.
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3.6 Schedule

Oil removal from the tunnel has already been completed, as has cleanup of the basement floor. GM plans to break the
basement floor and begin filling the tunnel in spring 2004. The schedule for Site-wide groundwater and LNAPL
monitoring is to be determined with USEPA as part of RFI activities.

3.7 Options and Contingencies

GM evaluated options for response actions at the tunnel and basement area in 2001. Other options considered
included tremie flowable fill into the flooded tunnel, dewatering the tunnel and filling it with flowable fill, or
dewatering the tunnel and filling it with demolition debris. These options are very costly and not warranted based on

the Site conditions.
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4. Certification

Measures have been implemented to cleanup and dispose of PCBs from the Building 40 tunnel and basement located
at the General Motors Corporation North American Operations Flint Operations Site in Flint, Michigan, as described
in this Cleanup of PCB Remediation Waste, Building 40 Tunnel and Basement report. The available sampling plans,
sample collection procedures, sample preparation procedures, extraction procedures, and instrumental/chemical
analysis procedures used to assess or characterize the PCB contamination at the cleanup site, and all other
documentation related to activities conducted in the Building 40 tunnel and basement, are on file at the General
Motors Corporation offices located at 902 East Leith Street, MC 485-118-230, Flint, Michigan, and are available for

inspection.

Robert S. Metcalf, P.E. Derek Kaiding
Project Manager, General Motors Corporation Project Manager, Blasland, Bouck & Lee, Inc.
/o s - |
IRV [Jot . S~ 2ecy
Date s Dq‘,te/ /
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TABLE 1
GENERAL MOTORS COPORATION
CHARACTERIZATION DATA SUMMARY
NAO FLINT OPERATIONS, SITE - FLINT, MICHIGAN
BUILDING 40 TUNNEL AND BASEMENT

- Sample Description | DateCollected |  Laboratory Analytical Results. Summary-.
Water
1 Water West 8/30/1991 0.023 ppm Aroclors 1254, 1260
WHRBI Water 8/30/1991 <0.002 ppm total PCBs
Water, Blind Sump 10/31/1991 <0.001 ppm total PCBs
Water in Stairwell 10/31/1991 0.023 ppm Aroclors 1254, 1260
Manhole liquid 10/31/1991 <0.027 ppm total PCBs
Stairwell Basement 40 11/20/1991 <0.0002 ppm PCBs
Water 12/16/1991 0.113 ppm Aroclor 1254
Catch Basin, base of stairs, water 2/7/1992 <0.00005 ppm all Aroclors
Catch Basin, 6.0 foot depth, water 3/6/1992 <0.00005 ppm all Aroclors 5-10% solids
Catch Basin, 12.0 foot depth, water 3/6/1992 <0.00005 ppm all Aroclors 50-75% solids
Water-Top 4/28/1992 0.29 ppm Arochior 1254
Water-Middle 4/28/1992 <0.01 ppm all PCB Arochlors
Water-Bottom 4/28/1992 0.02 ppm Arochior 1254
Water-EWB 4/28/1992 <0.01 ppm all PCB Arochlors
Tunnel water below basement, EWM 8/20/1992 0.0032 ppm 1,1-dichloroethane
(middle} <0.010 ppm PNAs, all parameters
<0.01 ppm PCBs, all Aroclors
Tunnel water below basement, EWB 8/20/1992 8010/8020 Scan, all parameters <0.005 ppm
(bottom) Benzo(a)anthracene, 0.2089 ppm
Chrysene 0.2712 ppm
Naphthalene 0.3528 ppm
Pyrene 0.1150 ppm
0.05 ppm Aroclor 1254
0.01 ppm Aroclor 1260
Tunnel water below basement, WWM 8/20/1992 0.0033 ppm 1,1-dichloroethane
(middie) - PNAs all parameters <0.010 ppm
PCBs all Aroclors <0.01 ppm
Tunne!l water below basement, WWB 8/20/1992 8010/8020 Scan, all parameters <0.005 ppm
(bottom) Benzo(a)anthracene, 0.1418 ppm
0.06 ppm Aroclor 1254
0.01 ppm Aroclor 1260
Original Bldg 40 Basement Water 9/6/2002 0.0018 ppm Aroclor 1254
Unfiltered Bldg 40 Basement Water 9/24/2002 0.00017 ppm Aroclor 1254
Filtered Bldg 40 Basement Water 9/24/2002 <0.00010 ppm all Aroclors
Filtered Bldg 40 Tunnel Water 9/24/2002 <0.00011 ppm all Aroclors
Oil .
Oil/Water, Sump 7/23/1991 20 - 30 ppm Aroclor 1254
Depression Corner 2Southeast, water/oil 8/30/1991 80 ppm Aroclors 1254, 1260
Water/oil, Stairs 8/30/1991 25 ppm Aroclors 1254, 1260
Surface Oil, Stairwell 10/31/1991 25 ppm Aroclors 1254, 1260
Oil in Basement 10/31/1991 80 ppm Aroclors 1254, 1260
Oil 12/16/1991 77.8 ppm Aroclor 1254
Oil floating on water, tunnel 8/11/1992 100 ppm Aroclor 1254 (viscosity
consistent with LK-402 hydraulic oil)
Qil floating on water, tunnel 8/17/1992 127 ppm Aroclor 1254
Oil, Tunnel Bldg 40 6/7/1993 23 ppm Aroclor 1254 (23 ppm)
Sludge
East Oil Sludge - Basement (pre-cleaning) 8/30/1991 75 ppm Aroclors 1254, 1260
West Qil Sludge - Basement (pre-cleaning) 8/30/1991 33 ppm Aroclors 1254, 1260
Manhole sludge (pre-cleaning) 10/31/1991 1.4 ppm Aroclors 1254, 1260
Sludge - Basement (pre-cleaning) 12/16/1991 6.87 ppm Aroclor 1254
Silt Sludge, Tunnel Bldg 40 6/7/1993 0.4 ppm Aroclor 1254

1/6/2004
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TABLE 1
GENERAL MOTORS COPORATION
CHARACTERIZATION DATA SUMMARY

NAO FLINT OPERATIONS, SITE - FLINT, MICHIGAN

BUILDING 40 TUNNEL AND BASEMENT

: : St . S ‘Laborat ytical
Wipe Sample Designation {Pre-Cleaning) Date Collectced - Resuits'Summiary
W1 4/23/1992 <10 ug/100 cmz, all Aroclors
W2 4/23/1992 <10 ug/100 cmz, all Aroclors
w3 4/23/1992 <10 ug/100 cm?, all Aroclors
W4 4/23/1992 <10 ug/100 cm2, all Aroclors
W5 4/23/1992 112.8 ug/100 cm? Aroclor 1254
W6 4/23/1992 <10 ug/100 cm?, all Aroclors
w8 4/23/1992 <10 ug/100 cm?, all Aroclors
W9 4/23/1992 <10 ug/100 cm?, all Aroclors
W10 4/23/1992 <10 ug/100 cm?, all Aroclors
W11 4/23/1992 <10 ug/100 cmz, all Aroclors
W12 4/23/1992 <10 ug/100 cmz, all Aroclors
W13 4/23/1992 <10 ug/100 cm?, all Aroclors
W14 4/23/1992 <10 ug/100 cm?, all Aroclors
W15 4/23/1992 <10 ug/100 cmz, all Aroclors
W16 4/23/1992 <10 ug/100 cmz, all Aroclors
W17 4/23/1992 <10 ug/100 cm?, all Aroclors
W18 4/23/1992 <10 ug/100 cm?, all Aroclors
W23 4/23/1992 <10 ug/100 cm?, all Aroclors
W24 4/23/1992 <10 ug/100 cmz, all Aroclors
W25 4/23/1992 56.4 ug/100 cm? Aroclor 1254
W26 4/23/1992 57.9 ug/100 cm? Aroclor 1254
w27 4/23/1992 811.4 ug/100 cm? Aroclor 1254
w28 4/23/1992 <10 ug/100 cm?, all Aroclors
w29 4/23/1992 <10 ug/100 cm?, all Aroclors
W30 4/23/1992 <10 ug/100 cm?, all Aroclors
W31 4/23/1992 <10 ug/100 cm?, all Aroclors
W32 4/23/1992 <10 ug/100 cm?, all Aroclors
W33 4/23/1992 <10 ug/100 cm?, all Aroclors
W38 4/23/1992 <10 ug/100 cm?, all Aroclors
W39 4/23/1992 35.7 ug/100 cm?, Aroclor 1254
W40 4/23/1992 <10 ug/100 cm?, all Aroclors
W41 4/23/1992 <10 ug/100 cm?, all Aroclors
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TABLE 1

GENERAL MOTORS COPORATION

CHARACTERIZATION DATA SUMMARY

NAO FLINT OPERATIONS, SITE - FLINT, MICHIGAN

BUILDING 40 TUNNEL AND BASEMENT

Soil.Boring/Monitoring
_Well Designation,” Date Laboratory Analytical
o _Samplelinterval =~ Collécted. __Results Sunifary
B1(9-11) 12/16/1993 < 0.330 ppm PCB
B1 (14 - 16") 12/16/1993 <0.330 ppm PCB
B2 (9-11) 12/16/1993 <0.330 ppm PCB
B2 (11.5 - 13.5" 12/16/1993 < 0.330 ppm PCB
B3 (8 - 10" 12/17/1993 < 0.330 ppm PCB
B3 (11.5 - 13.5Y) 12/17/1993 < 0.330 ppm PCB
B4 (6.5 - 8.5 12/17/1993 < 0.330 ppm PCB
B4 (9-11) 12/17/1993 < 0.330 ppm PCB
B5 (1-29 12/17/1993 < 0.330 ppm PCB
B5 (11.5 - 13.5") 12/17/1993 <0.330 ppm PCB
MW-1 12/22/1993 < 0.0002 - 0.0004 ppm all Aroclors
MW-2 12/22/1993 < 0.0002 - 0.0004 ppm all Aroclors
MW-3 12/22/1993 < 0.0002 - 0.0004 ppm ali Aroclors
MW-4 12/22/1993 < 0.0002 - 0.0004 ppm all Aroclors
MW-5 12/22/1993 < 0.0002 - 0.0004 ppm all Aroclors
MW-1 6/3/1994 < (.0002 - 0.0004 ppm all Aroclors
MW-2 6/3/1994 < 0.0002 - 0.0004 ppm all Aroclors
MW-3 6/3/1994 < 0.0002 - 0.0004 ppm all Aroclors
MW-4 6/3/1994 <0.0002 - 0.0004 ppm all Aroclors
MW-5 6/3/1994 < 0.0002 - 0.0004 ppm all Aroclors
MW-1 9/1/1994 <0.0002 - 0.0004 ppm all Aroclors
MW-2 9/1/1994 <0.0002 - 0.0004 ppm all Aroclors
MW-3 9/1/1994 < 0.0002 - 0.0004 ppm all Aroclors
MW-4 9/1/1994 < 0.0002 - 0.0004 ppm all Aroclors
MW-5 9/1/1994 < 0.0002 - 0.0004 ppm all Aroclors

Abbreviations:

mg/kg = milligrams per kilogram
mg/L = milligrams per liter

PCB = polychlorinated biphenyl

PNA = polynuclear aromatic hydrocarbon

ppb = parts per billion

ppm = parts per million
ug/g = microgram per gram
ug/L. = micrograms per liter

Reference:

Appendix L, "Description of Current Conditions for Areas South of Leith Street, General Motors Corporation,
NAO-Flint Operations, Flint, Michigan, May 30, 2000," BBL.
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C RFI=18~12 N E 40-303R W £ QFI—16-04 N
| Depth: 0.9-2.9 | B.9—-10.9 | Depth: 1-3 8-10 27-29 Depth: 0.7-2 4-8
Benzens ND(0.04) | ND(D.042) Benzene ND(0.037) | ND{0.D38) | NB(0.D. Benzeng ND{0.036) | 0.023 J
¢cis—1,2-Dichloroethene ND(0.04) | 1.4 ¢is—1,2-Dichlorosthene 0.05 0.071 ND(0.03 cis—1,2~Dichioroethene | ND(0.036) | ND(0.038)
Trichloroethene 0.15 017 Trichloroethene 1.3 ND{0.033) | ND(0.039) | Trichleroethene NDB{0.036) | 0.04
Vind_chioride ND(0.04) | 0.16{RSVIAISVIA) Vinyi_chioride ND({0.037) | ND{0.038) | ND(0.038 Vinyi chloride NDf0.036) | ND(0.038)
Banzo{o)onthrocene ND(0.2) | ND(D.2 Benzo(a)onthracene 0.154 J [ ND(0.19) | ND(0.18 Benzo(a)onthrocene 0.651 0.276
Benzo{o)pyrans ND{0.2) | ND(D.2 Benzo(o)pyrene 0.223 ND{0.19) | ND(D.1 Banzo(o)pyrene 0.811 0.327 4
onzo(b)fluoranihens ND(0.2) | NO(D.2 Benzo(b)fluoranthens 0.28 ND{0.19) | ND(O.1 anzo(b)flueranthena 0.761 0,324 J
enzo(g.h, Jpariens ND(0.2) | ND(D.2 Senzo(g,h,perylene 0.122 J ND{0.19) | ND(O.1 enzo{q,h.)peryiene 0.911 J 0.292 J
anzo(k}flucranthens ND(0.2) | ND(0.2 Benzo(k)fluoranthene 0,232 ND(0.18) | ND(O.1 enzo(k)fuoranthane 0.58 0.312 J
| bis{2-Ethylnexi)phinalate ND(0.2) | ND(D.2 bis(2-Ethylhexyphttislate | ND(0.18) | ND(0.19) | NB(D.1 bis(2-Ethyihexyphtholate | ND{0.38) | ND(0.19)
Chrysene ND(0.2) | ND(D.2) Chrysene 0179 J ND{D.19) | ND(0.18) Chrysene 0.771 0.324
Indeno(1.2,3~cd)pyena ND(0.2) |ND(0.2) indeno(1,2,3—cd)pyrena 0131 J ND{0.18) | ND{0.18) Indeno(1,2,3—~cd)pyrene 0.738 J 0.235
Arsenle 4.1 14(RDC Arsenio 3.8 3.3 54 Arsenlc 3.5 2.4
Cyanide (totol) ND{0.2) | ND(D.2) | Cyonlde (tolal) 1.8 0.45 041 J Cyanide {{otol) ND(0.2) ND(0,2}
Laod 250 7.1 Leod 29 5.5 7.4 Leod 12 J 22 J
Mang 70 ELD) Mongonase 220 250 360 Mongonese 180 J 140 J
Selanium L0J 031 J Selenium ND(0.087) | ND{0.004) | 0.16 Solanium NB(1.5) ND(1.2)
Vonadium 2 18 Vaonodium 2.9 1 19 Vongdlum 9.9 J a1
Totol PCBs 0.033 ND{D.041) Totol PCBs 19102 AN D(0.039) | 0.013 Tolol PCBs 0.097 1.13
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Depth: 0.8~-2.5 4.5-6.5

Benzene ND{0.037) | ND(D.028){ND(0.039!
cis=1,2~Dichioroelhene ND(0.037) | ND(0.038){ND(0.038
Trichloroeihenc ND{0.037) | ND(0.038)[ND(0.039

inyl_chioride ND(0.037) { ND(0.038)[ND(0.039
| Benzo{a)anthraceng 0.059 J__ | ND(0.13)ND(0.1
Berzo{alpyrens 0.0593 J D(0.19X ND(0.1
Benzo(b)fluoranthene D.055¢ D(O. 19} ND{D. 18
8enzo{g,h.i)perylene 0.082: ND(0.13 Y ND(0.18
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bis!Z-Elh\Ahexg)mthclote 0.164 J ND(D.19)[ND(0.19
Chrysene 0.0652 J D(0. ND(0.19
Indeno(1,2,3—cd)pyrene 0.0604 J | ND{D.19) ND(0.19
Argenic 3.1 2.5{2.11

Cyonide ({otol) 0.065 J 0.059 J[0.083 J]
Lead 3 4.8(3.8]

Manganese 270 J 370 4420 J]
Selenium ND(1.4) ND(1.5)[ND(1.6)]
Vanadium 6.8 4.0[3.4]

Total PCBs : ND{0.036) | ND(D.039)[ND(0.039)
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GENERAL MOTORS CORPORATION
NAO FLINT OPERATIONS SITE — FLINT, MICHIGAN

BUILDING 40 TUNNEL AND BASEMENT

DUPLICATE ANALYSES PRESENTED IN BRACKETS.
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Appendix A

1993 Tunnel Inspection Notes
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Commercial Diving & Marine Services, Inc.

317 Rawlins Street Port Huron, Michigan 48060
810-987-8898  1-800-722-0879  810-982-8582 fax

Flint Buick Tunnel Inspection, Building 40
June 7, 1993 :

0845

1105

1122

On site
placing visqueen on floor on area above tunnel
CDMS setting up diving stations

All equipment ready, diver gearing up

Diver in

Gondola cart directly beneath hole

South~- a narrow gondola 24" wide -

" material on bottom, dark on top, lighter underneath

Moving from south to east- floor drain 12" x.1l2"

Electrical junction box, jars, etc, on bottom

35'~- further east, sediment 2" deep, dark in color

Some o0il globules overhead ‘“

Sediment 6" deep on floor (45°')

Oil trapped in corner between wall and ceiling

End of tunnel (50') sediment 12" deep- broken concrete,

re-bar Tunnel blocked by debris at end .

Ceiling- pipes, everything covered by dark 511t

Moving north- floor covered with 5" silt

Pockéts of o0il- not ‘in large quantities

Looking west along wall (70")

Making 90 degree turn

Around corner, heading west- debris on bottom, ladders
Lot of wood debris on bottom

Continuing west- lot of debris (could be wood pallets)

Pockets of oil on ceiling, floating timbers '

90 degree turn- looking north (30')

Overhead door (38') on east wall- looks like a partltlon may
have been built

Stairway- (50') debris on bottom, bicycle wheels
Cement block and what appears to be pallets on bottom
0il on ceiling

Northwest— Back in area of entrance po;nt nght flxture,
pockets of oil on ceiling .

90 degree turn, north turn to west, by gondola at entrance
Gondola~ 3/4 full of silt, debris

North wall, diver moving to left :
Mov1ng west, light socket by ceiling, elec. flxtures
pocket of oil (35')
Azg space above; largest accumulatlon of 011 so far
(46') ”
Silt suspended in layers




\
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By second hole (60'), material on floor, flexible paneling?

1250

1310

5-6" pipe through ceiling (78")
Pipe running acreoss tunnel (100') Some pockets of oil
(110') square opening on ceiling 12" by 12"

Wall taking a turn (or doorway?) : '

Doorway- door's open :
Stairway, streak of orange stringy material.  Orange on
ceiling (130") - '
Air, extensive pocket of oil on ceiling (6' wide by 8-
10") o
Qil collected at ceiling
Insulation falling off pipe- diver moving along plpe

Less than 1/4" slippery silt on bottom

Right hand turn (150') turning toward north- ceiling seenms

clean—~ coming up to dead end wall, moving west again
0ld garbage can on floor

90 degree turn (180')~ overhead door open 6"
10~-12 foot wide door
Back to main part of tunnel- north wall, mov;ng west
Large pocket of air overhead
View topside of tunnel- No evidence of flourescent

. fixtures

190' Tunnel making turn to right
Could not see opening above water

Area seen above water - no debris on bottom

Looking east directly at overhead door '

208' Smzll room off north, angle iron bolted to wall 12" off

floor : '
Fairly clean on wall and ceiling

Moving to room at north- overhead door to floor (have been

in this room, May be as far as we can go on the north side)
2 overhead doors at this end of tunnel- like they are
closing off an area.
Moving east along south wall (stirred up from trip in:
tunnel) Oil on surface, pipe opening- 6" plpe (130') through
ceiling Light sockets seem to create an air pocket trap oil
: Floor fairly clean :
125" Moving along south wall

Vertical pipe (portable light fixture stand)
Turn to right (pump on floor) Manhole steps— can see & ¥ ?
daylight ahead (100') Manhole grating to street- diver
marked with black rod (5th step down)
Coming along south wall- east
58' no large debris, several inches of silt
0il pockets on ceiling, lot of floating particles
6" pipe floor opening (36')
Gondola in area of access hole
Inspection complete, diver on standby for contalners for
samples
Diver up, began breakdown




Appendix B

2003 Tunnel Inspection Video
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Appendix C

1992 Basement Cleanup Documentation
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4 Aug 1992

0745
0750
0752
0818
0830
0900
0910
0950
1030
1045
1157

1222
1235
1255
1500
1540
1550
1640

1645
1715

1735
1830
1900

BOC BUICK CITY

MPC JOB No F8926
BUILDING 40 BASEMENT
PCB DECONTAMINATION

DAY 1

WX Partly Cloudy 68

MPC Jim Walker and Jim Kemeny on site

BOC Environmental Engineer Paul Barth on site

MPC Don Nicholas “on site

BOC P. Barth depart

Safety meeting

Monitor O2 LEL 20.9% 0%

Clean up CRZ lay new 10 mil at base of stairs with sorbent

Stage equipment

Power 120 volt & water off notify BOC _

Commence debris remove. personnel in level C

BOC P. Barth on site for water & power problem. MPC currently using MPC
generator for power. O2 LEL check.

Barth off site

Crew break temp check

Crew back at work drumming debris

Crew luch. temp check

Air monitor O2 LEL ok check

Crew in level C back to work G. Roberts on site

Crew break - basement getting hotter. most of sludge and debris off floor
ready to cut up big items

Monitor crew temp J. Kemeny 97.8

Return to basement Level C finish cutting wood debris squeege back section
of floor '

Begin drum transfer from basement to ramp area

Clean up & secure area

Depart site



BOC BUICK CITY

MPC JOB No F8926
BUILDING 40 BASEMENT

PCB DECONTAMINATION

DAY 2
5 Aug 1992 WX Sunny 61
0700 MPC J. Kemeny D. Nicholas J. Walker on site
0705 MPC Mark Adams on site with additional drums and pump. off load
0725 MPC M. Adams departed site
0730 Safety meeting held by J. Walker all MPC personnel participated
0750 MPC generator inoperative. No power from BOC yet. No air. Water
available
0755 P. Barth on site - informed him of utilities problem.
0815 BOC Personnel checking into power and air problems. Crew on standby
0818 P. Barth off site
0845 P. Barth back on site
0855 P. Barth off site
0945 MPC still on standby
1038 Power on and air ok
1100 Suit up Level C Back to work. O2 LEL check 20.9% 0%
1310 BOC Personnel removed 4 drums solids PCB debris drumming continued
1400 Crew break. Crew temp check 984 98.6 A
1415 Continue debris drumming. Crew in Level C O2 LEL check 20.9% 0%
1610 Complete drumming of solids. prep area for capsure
1645 Clean up and secure site

1700 Depart site



6 Aug 1992

0730
0800
0930

1115
1135
1245
1330
1400
1610
1630

1730
1800

BOC BUICK CITY

MPC JOB No F8926
BUILDING 40 BASEMENT
PCB DECONTAMINATION

DAY 3

WX Sunny 67

Crew on site J. Walker J. Kemeny D. Nicholas Safety meeting

Crew in level C. Scrape gondola cars O2 LEL check 20.9% 0%

Begin capsur application. BOC drum removal in progress. 15 class C
removed. complete 100%

Crew on break

Crew back to work O2 LEL check 20.9% 0%

J. Walker off site for supplies & lunch

Crew break for lunch. 1/4 of basement -- western wing complete.

Back to work. remove oil from surface opening and decontaminate gondolas.
Crew on break. O2 LEL check 20.9% 0%

Back to work. complete 1/2 of basement with 3-4 applications of capsur.
Notice oil seeping in from tunnel.

Clean and secure site

Depart BOC
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BOC BUICK CITY

MPC JOB No F8926
BUILDING 40 BASEMENT
PCB DECONTAMINATION

DAY 4

WX Sunny 66

MPC on site safety meeting

Monitor O2 LEL 20% 0%

Crew in Level C doing clean up

Called Paul Barth to inform of oil coming into basement through cracks.
Paul Barth BOC Mark Keyes Advance on site. Discussed grease/oil buildup
problems and oil migration from tunnel. Barth wants MPC to complete scope
of work and lay down visqueen runners.

MPC J. Walker & crew in basement applying capsur

MPC J. Walker in clean zone for additional capsur O2 LEL check 20.9%
0%

Crew on break/lunch

Back to work Level C

BOC drum personnel on site 4 liquid drums removed. 1 left for 2nd shift
G. Roberts/R. Landis on site

Paul Barth on site

BOC drum crew depart

J. Kemeny on break - begin tear down and equipment wrap up basement
basement complete

Equipment wrap up and storage complete. Clean and secure site. Remove
MPC generator. 1 liquid drum & 3 solid debris drums palletized for BOC
pick-up - dike area secure.

Depart BOC flint. En Route to Detroit.
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APPENDIX D

Risk Calculations for Exposures of Demolition Workers
To LNAPL in Basement and Tunnel Water

1.0 INTRODUCTION

The calculations discussed in this Appendix pertain to the potential exposure of workers who
may come in contact with light nonaqueous-phase liquids (LNAPLSs) occasionally while
performing demolition activities in the basement and tunnel of Building 40. For occasional
contact of LNAPL for demolition workers, the potential exposure pathways evaluated in Section
3 of the Building 40 Tunnel and Basement Report include the following:

e Dermal contact with LNAPL, and
e Inhalation of vapor from the LNAPL.

The exposure concentrations and exposure factors used in the evaluation of these pathways are
discussed in Sections 2.0 and 3.0 of this Appendix, respectively. The toxicity information is
discussed in Sections 4.0 of this Appendix. The derivation of risk-based criteria for evaluating
exposures of workers performing demolition activities are discussed in Section 5.0. Tables are
presented in the Attachment to this Appendix. References cited in this Appendix are found in
Section 6.0.

2.0 EXPOSURE CONCENTRATIONS

2.1 LNAPL

The highest concentrations of all constituents detected in the LNAPL samples from Building 40
are used as the exposure concentrations. PCBs were the only constituents detected in the
LNAPL samples. Five additional constituents (benzo(a)anthracene, chrysene, 1,1-
dichloroethane, naphthalene, and pyrene) were detected in tunnel and basement water samples.
The highest concentration of each chemical detected in the water samples is conservatively
assumed to be the exposure concentration in LNAPL. The LNAPL concentrations used in the
calculations are shown in the Attachment to this Appendix.
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2.2 LNAPL Vapor Concentrations in Air

The vapor concentration of LNAPL constituents in the air as a result of emission from LNAPL
that is exposed in an open excavation pit is estimated using the “oil film surface emission
model”. This model is described by the equations in Table 5-7 of the Hazardous Waste
Treatment, Storage, and Disposal Facilities (TSDF) — Air Emission Models (U.S. EPA 1987).
The use of this vapor emission model assumes that a layer of free-phase LNAPL will be present
on the floor of the excavation pit. The vapor concentration of LNAPL constituents in the air as a
result of emission from groundwater that is exposed in an open excavation pit is estimated as
follows:

Cor = Cryup xS xC1Q

ar

where Cynapr 1S the concentration of a chemical in the LNAPL, Jj, is the vapor flux from exposed
groundwater to air, and C/Q is the dispersion factor for a 15-foot x 15-foot excavation pit. The
LNAPL concentrations discussed in Section 2.1 of this Appendix are used for Cynapr.. The
vapor flux is calculated using a U.S. EPA-recommended screening-level emission model for
calculating gaseous emissions from aqueous-phase contaminants pooled at soil surface (U.S.
EPA 1995a). The dispersion factor is estimated using the screening-level air dispersion model
SCREEN3 (U.S. EPA 1995b). The area-source algorithm in SCREENS3 is used with worst-case
meteorological conditions (selected by the model) to estimate maximum 1-hour concentrations at
ground level. The excavation pit is approximated as a square source, since the maximum
calculated air concentration is independent of wind direction. The maximum 1-hour air
concentrations calculated by SCREENS3 are converted to maximum 24-hour air concentrations
using a conservative factor of 0.4 for on-source air concentrations. The air concentrations
estimated by this approach are conservative (i.e., expected to predict higher than actual air
concentrations to which workers would be exposed). Calculations of the vapor concentrations in
the air are shown in the Attachment to this Appendix.

As shown by the model’s equations, the oil film model is capable of accounting for depletion of
constituents in the LNAPL over time as they volatilize. However, the calculations shown in the
accompanying tables conservatively assume that the constituent in the exposed LNAPL layer do
not deplete. This assumption is used because it is possible for the exposed LNAPL in the
excavation to be refreshed by “fresh” LNAPL draining into the excavation, such as when
workers attempt to “dewater” the excavation. Because the size of excavations for occasional
maintenance or construction activities are expected to be small relative to the size of the LNAPL
plumes, “fresh” LNAPL would be available to drain into an open excavation.
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3.0 EXPOSURE FACTORS
For the potential exposures of demolition workers at Building 40, exposure is quantified in terms
of a dose, as follows:

Dose = Concentration x Intake

The dose for evaluating cancer risk is averaged over a lifetime and is called the lifetime average
daily dose (LADD). For evaluating long-term (or chronic) noncancer effects, the dose is
averaged over the period of exposure and is called the average daily dose (ADD).

The concentration term in the dose equation refers to the chemical concentration in LNAPL
basement and tunnel waters, as discussed in Section 2.0. The intake term refers to the intake rate
of the LNAPL in basement and tunnel waters, which is a function of the magnitude, frequency,
and duration of exposure, as discussed below.

The exposure factors used for evaluating high-end exposure of workers performing demolition
activities at Building 40 are presented in the Attachment to this Appendix. The key factors are
discussed as follows:

LNAPL Dermal Contact Rate
The exposed skin area is 3,300 cm”. Workers are assumed to be covered with LNAPL over

this exposed skin surface area for 2 hours per day. The absorbed dose for organic chemicals
is estimated using the non-steady state approach suggested by U.S. EPA (2001), which is
more conservative than the steady state approach recommended in early guidance (U.S. EPA
1989), particularly for hydrophobic organic compounds. The permeability coefficient (K)
for dermal absorption of organic chemicals from LNAPL is estimated following U.S. EPA
guidance (1992).

Exposure Frequency and Duration

The duration of demolition activities for the Building 40 tunnel and basement is assumed to
be 50 days, which is assumed to occur during the period of one year. This corresponds to an
exposure frequency of 50 days/year and an exposure duration of 1 year. It should be
recognized that the exposure frequency for the demolition scenario refers to the days when
workers are engaged in actual demolition of the Building 40 basement and tunnel, rather than
the days when workers are engaged in other activities (e.g., building above-ground
structures). This combination of exposure frequency and exposure duration is expected to be
conservative for the amount of time these workers are actually in contact with the LNAPL in
the basement and tunnel waters.
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Body Weight
The body weight of 70 kg is the standard U.S. EPA-recommended body weight for assessing
exposure to adults (U.S. EPA 1989).

Averaging Time

The averaging time for evaluating cancer risk is equal to a lifetime of 70 years, and the

averaging time for evaluating noncancer risk is equal to the exposure duration (U.S. EPA
1989).

4.0 TOXICITY ASSESSMENT

A toxicity assessment identifies potential adverse health effects that are associated with exposure
to chemicals, and the dose-response relationship between exposure and the occurrence of adverse
effects. Toxicological information used in the evaluation of risks from potential exposure of
demolition workers to LNAPL in basement and tunnel waters, is compiled from the following
U.S. EPA hierarchy of sources, as follows:

1. Integrated Risk Information System (IRIS)
2. Health Effects Assessment Summary Tables (HEAST)
3. National Center for Environmental Assessment (NCEA)

When toxicological information is not available from these sources, other U.S. EPA sources of
toxicological information are consulted. The toxicity information used in the evaluation of risks
from potential exposure to chemicals in the LNAPL in basement and tunnel waters is presented
in the Attachment to this Appendix and discussed below.

4.1.1 Carcinogens
U.S. EPA considers chemicals belonging to the following U.S. EPA cancer weight-of-evidence
groups as human carcinogens:

Group A:  Known Human Carcinogen-sufficient evidence of carcinogenicity in humans

Group B1: Probable Human Carcinogen-limited evidence of carcinogenicity in humans

Group B2: Probable Human Carcinogen-sufficient evidence of carcinogenicity in animals
with inadequate or lack of evidence in humans

Group C:  Possible Human Carcinogen-limited evidence of carcinogenicity in animals and
inadequate or lack of evidence in humans
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As shown in the Attachment to this Appendix, U.S. EPA has designated each of the constituents
as belonging to one of these weight-of-evidence groups. Most of those constituents are
designated as Group B2 or Group C, which means that U.S. EPA acknowledges that there is
either inadequate or a lack of evidence that these constituents actually cause cancer in humans.
Therefore, evaluating these constituents as human carcinogens in the risk evaluation is highly
conservative.

U.S. EPA-derived cancer slope factors (SFs) and inhalation unit risk factors (URFs) for these
constituents and their sources are presented in the Attachment to this Appendix.

The oral SFs and URFs represent 95% upper confidence bounds on the probability of getting
cancer over a lifetime per unit dose. As recognized by U.S. EPA, there is significant scientific
evidence that some of the SFs and URFs may be overly conservative and may ignore the
potential existence of threshold doses. Nonetheless, they are used here as conservative
assessment tools.

4.1.2 Noncarcinogens

Constituents designated by U.S. EPA as belonging to the cancer weight-of-evidence Group D
(Not Classifiable as to Human Carcinogenicity) are considered noncarcinogens. Constituents not
designated as belonging to any cancer group are potential carcinogens and/or noncarcinogens.
U.S. EPA-derived subchronic reference doses (RfDs) and subchronic inhalation reference
concentrations (RfCs) for these constituents and their sources are presented in the Attachment to
this Appendix. Subchronic exposures are defined by U.S. EPA as exposures from two weeks to
seven years, and thus are appropriate for these calculations.

The subchronic oral RfDs and inhalation RfCs represent conservative estimates of the daily
exposure to the human population, including sensitive subpopulations, which are likely to be
without an appreciable risk of deleterious effects over a period of two weeks to seven years.
These RfDs and RfCs typically incorporate several safety factors to account for uncertainties in
their derivation, which in combination often result in overall uncertainty factors of 1,000 or
more. Furthermore, for many constituents, there is significant scientific debate about the validity
of these RfDs and RfCs, and the association of these doses and concentrations to potential
adverse health consequences. Nonetheless, the RfDs and RfCs are used here as conservative
assessment tools.
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4.1.3 Extfapolation of Toxicity Values

The U.S. EPA sources of toxicological information listed above do not provide dermal toxicity
values for any of the constituents. Therefore, oral toxicity values (i.e., oral SFs and RfDs) are
used as dermal toxicity values in this risk evaluation. No adjustment to the oral toxicity values is
made in this route-to-route extrapolation, consistent with current U.S. EPA guidance (U.S. EPA
2001), which recognizes that there is currently insufficient scientific basis to support any
adjustment.

The U.S. EPA sources of toxicological information listed above do not provide inhalation
toxicity values (URFs and RfCs) for all of the constituents. For constituents where no URF or
RA{C was available, the inhalation SF and RfD was used in this risk evaluation. Consistent with
U.S. EPA guidance (1989), the SFs and RfDs are converted to URFs and RfCs. For constituents
where no inhalation toxicological values were available, oral toxicological values (SFs and
RfDs) were used as inhalation toxicological values in this risk evaluation. No adjustment to the
oral toxicity values is made in this route-to-route extrapolation, since there is currently
insufficient scientific basis to support any adjustment.

The U.S. EPA sources of toxicological information listed above do not provide subchronic
toxicity values (RfDs and RfCs) for all of the constituents. For constituents where no subchronic
values were available, the chronic RfC and RfD were used in this risk evaluation. No adjustment
to the chronic toxicity values were made in this route-to-route extrapolation, since there is
currently insufficient scientific basis to support any adjustment.

5.0 CANCER RISK AND NONCANCER HAZARD INDEX
The cancer risk associated with potential exposure to a carcinogenic chemical is calculated by
multiplying an estimate of the LADD by the SF for the chemical, as follows:

Risk = LADD x SF

For the inhalation route, the inhalation cancer risk is calculated using the chemical concentration
in air (Cai) and the URF, as follows:

Risk = C,, xURF x L ED

where EF is exposure frequency, ED is exposure duration, and AT is averaging time.
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The noncancer hazard quotient (HQ) associated with potential exposure to a noncarcinogenic
chemical is calculated by dividing an estimate of the ADD by the reference dose (RfD) for the
chemical, as follows:

0420

For the inhalation route, the inhalation HQ is calculated using C,; and the RfC, as follows:

t1g = S EFXED
RC~ AT

The potential cancer risk and noncancer effects that may result from exposure to the combination
of the constituents in LNAPL in basement and tunnel water at Building 40 are estimated
following U.S. EPA guidance (U.S. EPA 1989), as follows:

Cumulative Risk = ZRisk,.

Hazard Index = ZHQ,.

where:
Risk; = estimated cancer risk for the ith constituent
HQ; = hazard quotient for the ith constituent

This approach may result in estimates of cumulative cancer and noncancer risks that are more
conservative than necessary. For example, different chemicals may cause different and unrelated
health effects, so that summing the HQs for their individual effects would overestimate the
significance of their combined effects. Nonetheless, this approach is used here as a conservative
assessment tool. The cumulative cancer risk and HI estimates for the LNAPL in basement and
tunnel waters are presented in the Attachment to this Appendix.
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Toxicity Values
NAO Flint Operations Site - Flint, Michigan

Chem Chemical CASRN | Cancer SF opat (Ma/kg/d)™ URF (ug/m®)™" Subchronic RfD, (mg/kg/d) Subchronic RfC (mg/m®)
Group Class { Value | Ref| Notes Value | Ref| Notes Value UF | Ref | Notes | Value UF Ref Notes
VOC |1,1-Dichloroethane 75-34-3] C 1.0E+00 | 100 | 2 26 | 5.0E+00| 100 2 3
SVOC |Benzo(a)anthracene 56-55-3] B2 7.3E-01 | 10 5 21E-04 | 10 5,4,45
SVOC |Chrysene 218-01-91 B2 7.3E-03 | 10 5 2.1E-06 | 10 5,4,45
SVOC |Naphthalene 91-20-3 C 2.0E-02 [3000; 1 62 3.0E-03 | 3000 1 62
SVOC Pyrene 129-00-0 D 3.0e-01 | 300 2 1.1E-01 | 3000 1 4,44,62
P/PCB |PCBs (total) 1336-36-3| B2 2.0E+00 | 1 30,32 | 57E-04 | 1 14,30,3245| 5.0E-05 | 100 2 72 | 7.0E-05 | 300 1 72,4,44,62
References:
1|USEPA. Integrated Risk Information System (IRIS). On-line database. ,
2|USEPA. 1997. Health Effects Assessment Summary Tables (HEAST). FY-1997 Update. EPA 540/R-97-036. July.
10| USEPA. 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. EPA/600/2-93/089. July.
Notes:
3|HEAST Alternate Method.
4/ENVIRON obtained value by route-to-route extrapolation.
5|Based on analogy to Benzo(a)pyrene [CASRN 50-32-8] using USEPA relative potency described in the indicated reference.
26| USEPA obtained value by route-to-route extrapolation. [ .
30 Upper-bound slope factor. |
32|High risk & persistence tier.Use for: food chain exposure;sediment/soil ingestion;dust/aerosol inhalation;dermal exposure, if an absorption factor has been applied;
presence of dioxin-like,tumor-promoting/persistent congeners;all early life exposures. | ] | } l
44/ ENVIRON derived CRFC from CRFDI value presented in the indicated reference, using standard USEPA methodology presented in HEAST.
45|ENVIRON derived URFI from CSFI value presented in the indicated reference, using standard USEPA methodology presented in HEAST.
62/ENVIRON used chronic value as a surrogate for the subchronic value. | | l |
72|ENVIRON used Aroclor 1254 [CASRN 11097-69-1] value from the indicated reference as a surrogate for Polychlorinated biphenyls [CASRN 1336-36-3].
ENVIRON
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High-End Exposure Factors
NAO Flint Operations Site - Flint, Michigan

Demolition
Scenario

Ambient Air Inhalation

Exposure Frequency days/year EF 50
Expoure Duration years ED 1
Averaging Time, cancer days AT, 25,550
Averaging Time, noncancer days AT, 365
Oil Dermal Contact

Event Time hr t 2
Skin Surface Area om? SA 3,300
Events per Day 1/d EV 1
Exposure Frequency dfyr EF 50
Exposure Duration yr ED 1
Body Weight kg-bw BW 70
Averaging Time, carc d AT, 25,550
Averaging Time, noncarc d AT, 365
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Estimated Ambient Air Concentration from Excavation Into Soil with Free-Phase NAPL in Tunnel Water
NAO Flint Operations Site - Flint, Michigan
TCL/TAL Chemical CASRN CNApL Mw li(eq Dair Sc kG K JL Calr, worker
Group (mg/kg) | (g/mole) | (unitless) | (cm?¥s) (m/s) (m/s) (mg/m%s) | (mg/m®)
VOC 11,1-Dichloroethane 75-34-3] 3.75E-03| 9.90E+01| 4.13E-03| 7.42E-02| 1.88E+00| 0.0015336! 6.33E-06| 2.09E-05| 2.29E-04
SVOC |Benzo{a)anthracene 56-55-3| 2.37E-01 1.91E-12| 5.10E-02| 2.74E+00{ 0.0011929| 2.27E-15{ 4.75E-13| 5.21E-12
SVOC |Chrysene 218-01-9| 3.08E-01 1.13E-13] 2.48E-02| 5.63E+00| 0.0007359| 8.32E-17| 2.26E-14| 2.47E-13
SVOC |Naphthalene 91-20-3| 4.01E-01 1.54E-06] 5.90E-02/ 2.36E+00| 0.0013153| 2.03E-09| 7.16E-07| 7.85E-06
SVOC |Pyrene 129-00-0/ 1.31E-01 8.33E-11| 2.72E-02| 5.13E+00| 0.0007829| 6.52E-14| 7.50E-12| 8.22F-11
P/PCB_|PCBs (total) 1336-36-3| 1.44E+02 1.40E-09| 8.00E-02| 1.74E+00| 0.0016129| 2.25E-12| 2.86E-07| 3.14E-06
Notes:
Physical Properties of Air
Pressure 1jatm assumed
Molecular Weight 28.81g/g mol _ |Perry and Chilton (1973)
Viscosity 1.80E-04|g/(cm.s) |Perry and Chilton (1973)
Density 0.00129|g/cm® Perry and Chilton (1973)
Physical Properties of NAPL
Molecular Weight 271|g/g mol
Density 0.88|g/cm’
Physical Characteristics of Excavation Pit
Windspeed 0.5|m/s assumed
Surface Area 2.1.E+01|m?
Effective Diameter of Area 5.2.E+00im calculated
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Demolition Scenario Cancer Risk Calculations - Tunnel Water
NAO Flint Operations Site - Flint, Michigan

NAPL Dermal Contact

NAPL Vapor Inhalation

Chem . Cancer CrarL DA LADD SFgerm , Cair, worker Cair URF .
Chemical CASRN Risk ’ Risk

Group Class (mg/L) | (L/em?) |(mg/kg/d) | (mg/kg/d)” (mg/m®) | (ma/m® | (m*mg)

VOC [1,1-Dichloroethane 75-34-3] C 3.30E-03] 2.99E-04| 9.11E-08 2.29E-04] 4.48E-07

SVOC |Benzo(a)anthracene 56-55-3] B2 2.09E-01 7.3E-01 521E-12] 1.02E-14| 2.1E-01| 2.1E-15

SVOC [Chrysene 218-01-9] B2 2.71E-01| 5.32E-09| 1.33E-10| 7.3E-03| 9.7E-13 2.47E-13| 4.84E-16] 2.1E-03| 1.0E-18

SVOC [Naphthalene 91-20-3] C 3.53E-01| 6.77E-05| 2.20E-06 7.85E-06| 1.54E-08

SVOC [Pyrene 129-00-0f D 1.15E-01{ 9.95E-09] 1.06E-10 8.22E-11] 1.61E-13

P/PCB |PCBs (total) 1336-36-3] B2 1.27E+02] 1.75E-09| 2.05E-08] 2.0E+00| 4.1E-08 3.14E-06| 6.14E-09| 5.7E-01] 3.5E-09

Cumulative Risk? 4E-08. 4E.09
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Demolition Scenario Hazard Index Calculations - Tunnel Water
NAO Flint Operations Site - Flint, Michigan

NAPL Vapor Inhalation

NAPL Dermal Contact
Subchronic Subchronic
DA C r, worke: Cair
g:‘::“ Chemical CASRN C;';:r (;”A/‘I’_L) (o) (mA,?(D/ g| RfDum HQ i it RfC HQ
p g 9/kg (ma/ka/d) (mg/m”~) (mg/m”) (ma/m®)

VOC |1,1-Dichloroethane 75-34-3 C 3.30E-03| 2.99E-04| 6.38E-06 1.0E+00| 6.4E-06 2.29E-04| 3.13E-05 5.0E+00, 6.3E-06
SVOC |Benzo(a)anthracene 56-55-3| B2 2.09E-01 5.21E-12| 7.13E-13
SVOC |Chrysene 218-01-9| B2 2.71E-01!| 5.32E-09| 9.32E-09 2.47E-13| 3.39E-14
SVOC |Naphthalene 91-20-3 C 3.53E-01| 6.77E-05] 1.54E-04 2.0E-02| 7.7E-03 7.85E-06| 1.07E-06 3.0E-03| 3.6E-04
SVOC |Pyrene 129-00-0 D 1.15E-01] 9.95E-09| 7.39E-09 3.0E-01| 2.5E-08 8.22E-11 1.13E-11 1.1E-01| 1.1E-10
P/PCB |PCBs (total) 1336-36-3| B2 1.27E+02| 1.75E-09| 1.43E-06 5.0E-05| 2.9E-02 3.14E-06| 4.30E-07 7.0E-05| 6.1E-03

- Cumulative Risk: AE-02: 7E<03
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