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EXECUTIVE SUMMARY

Introduction

This document presents the Engineering Evaluation and
Cost Analysis (EE/CA) for the Textile Road Site (Site) located in Ypsilanti
Township, Washtenaw County, Michigan. This EE/CA has been prepared
pursuant to the requirements of an Administrative Order by Consent
(Consent Order) entered into by General Motors Corporation (GM),
Holtzman-Silverman Realty Company (HS), and the U.S. EPA. This EE/CA
was developed in accordance with the National Contingency Plan (NCP),
U.S. EPA's Guidance on Conducting Non-Time Critical Removal Actions
Under CERCLA (August 6, 1993, EPA/540-R-93-057), and provisions outlined
in the Consent Order.

Site Characterization

The Site is an inactive industrial property (formerly used
for gravel mining) located to the southeast of the corner of Textile Road and
Bunton Road in Ypsilanti Township, Washtenaw County, Michigan. The
Site is bounded to the north by Textile Road, the west by Bunton Road, to the
east by a Ford Motor Company facility and to the south by an agricultural

property.

Attention was drawn to the Site in March 1983 when a
local resident informed the MDNR of the presence of 55-gallon drums. The
drums were subsequently removed and a number of environmental
investigations were completed.

e Land Use

The current local land use consists of industrial, gravel
mining, agricultural and mixed rural residential land uses. The Site has been
utilized for industrial purposes since the 1940s. The current "Master Plan for
Future Land Use" contemplates that the property will be utilized for "Light
Industrial” purposes.

¢ Geology

The geology at the Site is divided into the overburden and
bedrock. These are in turn sub-divided to classify five stratigraphic units:

1. Overburden

- upper sand/fill - comprised of: topsoil, fill, sand, gravel, clay
- glacial clay
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- lower sands - compnised of: sand, gravel, silt

2 Bedrock
- Antrim shale
- limestone
e Hydrogeology

The hydrogeology of the Site corresponds with the geology
of the Site. In general, the hydrostratigraphic units encountered at the Site
are summarized as follows:

upper water table zone;
day aquitard;

lower sands aquifer; and
bedrock shale aquitard.

BN

¢ Chemical Distribution

The chemical distribution at the Site was characterized
during the Extent of Contamination (EOC) study for the Site. The chemical
distribution at the Site is summarized as follows:

* Soil

- VOCs, BNAs and inorganic chemicals were identified at low
concentrations in the upper sands.
- PCBs were identified at the north end of the Site at levels up to

310 ppm (generally detected in the 5 to 100 ppm range).
- There were no exceedances of the Michigan Type B soil cleanup levels

in the clay aquitard or lower sands aquifer.
¢ Groundwater

- VOCs, BNAs and inorganic chemicals were identified at low
concentrations.

- PCBs were identified at 8.4]/12 ug/L (R1/R2) in monitoring well
MW-1U-93 at the north end of the Site.

* Pond Sediment
- Michigan Type B soil cleanup levels were not exceeded for any

compound.
- PCBs were not detected.
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3. Streamlined Risk Assessment

The Streamlined Risk Assessment (SRA) utilizes data
developed during Site investigations to estimate potential health risks and
hazards related to human exposure to residual chemicals identified as related
to the activities at the Site. The SRA was conducted in accordance with
applicable U.S. EPA guidance.

The SRA includes the following four steps:

Identification of chemicals of concern (COQ).
Exposure Assessment.

Toxicity Assessment.

Risk Characterizations.

LN

o Identification of Chemicals of Concern

The identification of COCs for the SRA may use several
objective approaches which evaluate the concentrations, frequency of
occurrence and toxicity of the reported chemicals with respect to identified
soil or groundwater criteria. The identified COCs are a subset of the total list
of chemicals detected at the Site and represent those Site-related chemicals
most likely to contribute a majority of the overall potential estimated human
health risk at the Site.

Based upon the specific screening methodology, the
following are COCs for the soil and/or groundwater on Site:

Soil Groundwater

PCB

X
¢

Aroclor 1254
Aroclor 1260 X -

vocC
Acetone - X
BNA
benzo(a)pyrene
benzo(a)anthracene

hexachlorobenzene
bis(2-ethylhexyl)phthalate

X X X

X
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Metals (unfiltered)

Arsenic
Beryllium
Chromium
Cobalt
Lead
Manganese
Nickel

Metals (filtered)
Beryllium

Chromium
Manganese

X - denotes COC

Soil

I X x| X

Groundwater

> X

XX x|

X X X

There were no COCs identified for the pond sediment.

e Exposure Assessment

Potential exposure pathways were assessed to determine
how and in what media the chemicals of concern could reach potential public
receptors. The exposure assessment considered the following criteria to
determine potential exposure scenarios and exposure point concentrations for

use in the Risk Characterization:
Media

surface soil;
sub-surface soil; and
groundwater.

Exposure Pathway

Dermal contact;
Incidental Ingestion; and
Ingestion as drinking water.

Receptor Populations

Trespassers (present/future);
Workers on-Site (present);

iv
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Construction Workers (present); and
Workers on-Site (future).

Land Use

Present; and
Future.

e Toxicity Assessment

The toxicity assessment provides a summary of the
occurrence, hazards and toxicity of the COCs identified at the Site.

¢ Risk Characterization

The Risk Characterization estimates potential
carcinogenic and non-carcinogenic risks for each potential exposure pathway
based on the exposure and toxicity assescments.

The potential carcinogenic risks were not within the
screening level limits identified by U.S. EPA for use in this EE/CA for the
trespasser and maintenance worker scenarios (i.e., less than 10-6 for cancer
risk). Also, the potential carcinogenic and non-carcinogenic risk were not
within screening level limits for the scenario which considered the use of
on-Site groundwater from within the upper water table zone as a drinking
water supply. The potential development of a potable water supply from the
upper water table zone was considered under a future land use scenario
(e.g., future industrial development) as this groundwater is not currently
utilized.

Identification of R | Action Obiecti

The removal action objectives (RAOs) were developed in
order to evaluate the removal alternatives developed and assessed in this
EE/CA. The RAOs were developed considering the following Site specific
information:

1. media of potential concern;
2. chemicals of concern; and
3. probable future land use.

The RAOs developed for this EE/CA were developed in
accordance with the NCP, Guidance on Conducting Non-Time-Critical
Removal Actions Under CERCLA, Guidance on Remedial Actions for
Superfund Sites with PCB contamination, levels of residual risk as
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determined in the SRA, and consideration of potential applicable or relevant
and appropriate requirements (ARARs).

The selection of COCs for the development of RAO:s is
based upon the SRA scenarios which were determined to exceed a risk of 10-6
or HI of 1. In this instance, the following COCs were selected for the
development of RAOs:

1. Aroclor 1254;
2 Arsenic;

3. Beryllium; and
4. Manganese.

Cleanup level for PCBs will be established by U.S. EPA.
According to some guidance, cleanup levels at industrially zoned properties
are typically established in the range of 10 to 25 mg/kg.

Cleanup levels for other COCs were not developed due to

the low risk posed when compared with the risk posed from PCBs, and the
assumption that the residual risk due to non-PCB chemicals will be reduced
during the removal action addressing the PCB risk. This approach is
considered appropriate because the inorganic compounds constitute only a
minor proportion of the risks and the majority of the inorganics co-exist with
the materials containing PCBs greater than 10 mg/kg. Therefore, it is likely,
depending upon the removal action alternative selected, that the
concentrations of these inorganic compounds, and thus their associated
health effects, will be reduced as a by-product of the RAO for PCBs in soil.

Identification, Description and Prescreening of
R 1 Action Technologi 1P Opti

The following process options and techno]ogles were
evaluated for potential implementation at the Site:

No Action

Limited Action

Institutional controls and property access restrictions.
Physical Containment

* Capping:

- normal Portland cement cover;
- asphaltic concrete cover;
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- clay;
- sprayed on covers; and
- synthetic covers.

¢ Groundwater Cutoff Wall:

- slurry walls;
- grout curtains; and
- sheet piles.

In Situ Treatment

Biological;

Soil Vapor Extraction;

Soil Flushing/Solvent Washing;
Vitrification; and
Stabilization/Solidification.

Waste Removal
* various options.

Ex Situ Treatment

Bioremediation;

Incineration;

Low Temperature Thermal Desorption;
Advanced Electric Reactor;
Stabilization/Solidification;

Solvent Extraction; and

Gas-Phase Chemical Reduction.

Disposal

On-Site Disposal; and
¢ Off-Site Disposal.

Process options and technologies that were determined to
be implementable at the Site were retained for further consideration in the
detailed evaluation.

Evaluation of Removal Action Technologies

Following the general pre-screening of removal
technologies and process options, the remaining options were further
evaluated in terms of effectiveness, implementability and cost. The purpose
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of this evaluation was to identify potential concerns which may exist with
each response action, technology or process option which may limit its
applicab lity to the Site.

The following specific criteria were applied to each
technology, response action and process option:

o Effectiveness
The evaluation of effectiveness focused on:

- potential for successful treatment of the estimated volume or area of
media to levels which meet RAOs;

- potential impacts to human health and the environment; and

- proven effectiveness and reliability of each process.

¢ Implementability

In the evaluation stage, implementability concerns
administrative aspects including:

- ability to obtain necessary permits;

- availability of treatment, storage and disposal services; and

- availability of necessary equipment and skilled labor to implement each
technology.

e Cost

The cost criteria considers the relative capital, and
operation and maintenance (O&!.{) costs. At the evaluation stage costing was
generally conducted on a comparative scale based on engineering judgment.

The technology types considered in the evaluation stage
included:

e No Action
e Limited Action
¢ Physical Containment
- Capping
- Soil Bentonite Slurry Wall
e Soil Treatment
- In Situ Stabilization /Solidification
- Ex Situ Stabilization/Solidification
- On-Site Incineration
- Off-Site Incineration
- Low Temperature Thermal Desorption
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- Solvent Extraction
- Gas-Phase Chemical Reduction

¢ Disposal

- On-Site Disposal
- Off-Site Disposal

Devel { of R 1 Action Alternati

Based on the evaluation of screened removal actions,

technologies and process options presented in the EE/CA, the following
removal action alternatives were developed for further review and analysis:

Alternative 1
Alternative 2
Alternative 3
Alternative 3A
Alternative 3B
Alternative 4
Alternative 4A
Alternative 4B

Alternative 4C
Alternative 4D
Alternative 4E
Alternative 4F
Alternative 5

Alternative 5A
Alternative 5B

this EE/CA.

No Action

Limited Action

Physical Site Containment

Capping

Capping and Groundwater Cutoff Wall

Source Removal/Treatment
Solidification/Stabilization and Capping
Solidification/Stabilization, Capping and Groundwater
Cutoff Wall ,
Solvent Extraction, Solidification/Stabilization and
Capping

Gas-Phase Chemical Reduction,
Solidification/Stabilization and Capping

Low Temperature Thermal Desorption,
Solidification/Stabilization and Capping

On-Site Incineration, Solidification/Stabilization and
Capping

Disposal

On-Site Disposal

Off-Site Disposal

These alternatives are described in detail in Section 7.0 of

C tive Analvsis of R | Action Alternativ

The detailed analysis of removal alternatives consists of

the refinement and further development of each proposed alternative against
the following seven criteria:

1. overall protection of human health and the environment;
2. consideration of applicable or appropriate and relevant requirements
(ARARs);
3. short-term impacts and effectiveness;
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long-term effectiveness and permanence;
reduction of toxicity, mobility and volume;
implementability; and

cost.

NG

The following provides a summary of the evaluation of
removal alternatives based on the separate evaluations presented in
Section 8.0 of this EE/CA.

e OQverall Protection of Human Health and the Environment

All of the alternatives with the exception of the
No Action alternative (Alternative 1) would result in a reduction of risks
from chemicals in contaminated media. Major Site usage restrictions
(i.e., deed restrictions or other institutional controls) would be required for
Alternatives 2 through 4F. Additional minor restrictions to Site usage would
be required for Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, and 5A (in order to
protect the Site cap from disturbance).

The use of thermal treatment in Alternatives 4C, 4D, 4E,
4F, and 5B may pose additional health-based concerns regarding the emission
of inorganics in the off-gas and the potential for the release of incomplete
combustion products (i.e., dioxins and furans) which are of more concern
than the PCBs from which they were derived.

¢ Consideration with ARARs

Alternatives 1 and 2 do not meet all chemical, action and
location-specific ARARs as they do not provide treatment. Alternatives 3A,
3B, 4A, 4B, 4C, 4D, 4E, 4F, 5A, and 5B may be performed in a manner which
meets or exceeds relevant ARARs.

¢ Long-Term Effectiveness and Permanence

Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, and 5A would
reduce the potential risk from contact with chemicals in the soils (via direct
contact/ingestion) through placement of a cap over near-surface soils with
concentrations exceeding the potential cleanup levels (in addition to
institutional controls). The potential risks would be reduced moderately in
Alternative 2 through institutional controls and restricted Site access.
Alternative 5B would further reduce this risk on Site through removal of the
chemical source. However, potential risks would be created in the
communities to which the materials are disposed under Alternatives 5B.
Alternative 5B will have additional concerns regarding increased truck traffic.
Alternative 1 provides negligible long-term risk reductions, as no
containment or treatment actions are taken.
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Alternatives 3A, 3B. 4A, 4B, 4C, 4D, 4E, 4F, and 5A are
considered to be reliable provided that the caps are maintained.
Alternative 5B is considered reliable as the chemical source is removed.
However, long term operation and maintenance would be required for
alternatives involving capping or groundwater containment/treatment
(alternatives 3B, 4B and 5A). Institutional controls, which are included as
components of Alternatives 2 through 5A, are considered reliable due to the
location of the Site in an industrial area.

¢ Reduction of Toxicity, Mobility or Volume Through Treatment

Alternatives 1 ard 2 provide no reductions in toxicity,
mobility or volume as they do not involve containment or treatment.

Alternatives 3A, 3B, 4A, 4B, and 5A provide reductions in
the mobility of both organic and inorganic contaminants at the Site. These
reductions in mobility are achieved through capping (Alternatives 3A, 3B,
4A, 4B, and 5A), installation of a groundwater cutoff wall (Alternatives 3B
and 4B), and/or stabilization/solidification (Alternatives 4A and 4B).

Alternatives 4C, 4D, 4E, 4F, and 5B provide reductions in
the toxicity, mobility and volume of organic contaminants at the Site through
destruction by thermal treatment. In Alternatives 4C and 4D thermal
treatment (incineration) is preceded by LTTD and solvent extraction,
respectively. Alternatives 4C, 4D, 4E, and 4F provide reductions in the
mobility of inorganic contaminants at the Site through the use of
stabilization/solidification and capping. Alternative 5B provides a reduction
in the mobility of inorganic contaminants through off-Site land disposal to an
appropriate landfill. Alternatives 3B and 4B would provide additional
reductions in toxicity through the treatment of collected leachate.

e Short-Term Effectiveness

Alternatives 1 and 2 would not have any significant
short-term effects on the community, workers or the environment.
Alternatives 3A and 3B involve minimal disturbance of chemicals in the
soils, however, it could result in a temporary increase in dust generation.
Alternatives 4C, 4D, 4E, 4F, 5A, and 5B all involve soil excavation. These
alternatives also have the highest potentials for significant dust and chemical
emissions to the atmosphere during the treatment process. In addition,
Alternatives 4C, 4D, 4E and 4F include thermal destruction of PCBs. Concerns
of possible exposure of workers, community and the environment to
inorganics or incomplete combustion products exist.
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Alternatives 4C, 4D, 4E, and 4F have additional concerns
regarding the siting of treatment facilities on Site. These concerns include:

e inorganic constituent emissions from various treatment components
(i.e., incinerator stack); and
e public acceptance.

Alternative 4F would require U.S. EPA to conduct a
Site-specific incineration risk assessment prior to its selection.

Alternative 5B has significant concerns regarding the
trucking of the waste materials over significant distances (i.e., transportation
over a minimum of 1,000 miles round trip). This alternative may result in
greater actual short-term risks in comparison to the potential long-term risks
identified in the SRA. In addition, Alternative 5B requires landfilling to
other off-Site facilities thereby creating other potential long-term risks.

¢ Implementability

Alternatives 1 and 2 require little or no construction.
Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, 5A, and 5B would involve
common construction procedures to excavate contaminated media, install a
groundwater cutoff wall (Alternatives 3B and 4B) and cap the Site
(Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, and 5A). Alternatives 4C, 4D, 4E,
and 4F may be more difficult to implement due to the addition of one or
more treatment steps.

Excavation of the soils to the depths required
(approximately 10 feet) would not require specialized equipment.

All of the alternatives could be effectively monitored
through implementation of a Site monitoring plan. Services and materials \
are readily available for each of the alternatives identified.

Compliance with the substantive requirements of
applicable permits may be required for Alternatives 4C, 4D, 4E, 4F, and 5B.
NPDES permits may be required for Alternatives 3B, 4B, 4C, 4D, and 4E for the

of water from treatment processes. Air and water permits may be
difficult to obtain.

¢ Costs
The capital costs for Alternatives 2 through 5B range from
$120,000 (Alternative 2), to $31,228,00 (Alternative 4F). The No Action

alternative would not involve any capital expenditures. The operation and
maintenance costs for Alternatives 1 through 3B and 4B range from $41,200
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(Alternative 1) to $66,400 (Alternatives 3B and 4B). The present worth costs
for Alternatives 1 through 4F range from $388,000 (Alternative 1) to
$31,741,000 (Alternative 4F).

Removal Action Schedule
A removal action schedule has not been determined. The

removal action schedule will be determined after a removal action
alternative has been selected by U.S. EPA.

Public Involvement Process
The U.S. EPA will coordinate the public involvement

process for the Site. The Textile Road Respondents will support the U.S. EPA
public involvement process during the removal action selection, as required.
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Conestoga-Rovers & Associates (CRA) was retained by the
Respondents for the Textile Road Site (Site) to complete an Extent of
Contamination (EOC) and Engineering Evaluation/Cost Analysis (EE/CA) for
the Site. The Site is located in Ypsilanti Township, Washtenaw County,
Michigan.

This EE/CA has been prepared pursuant to the
requirements of an Administrative Order by Consent (Consent Order) entered
into by General Motors Corporation (GM), Holtzman-Silverman Realty -
Company (HS) (collectively GM and HS are referred to as the Respondents)
and the United States Environmental Protection Agency (U.S. EPA). The
Consent Order was executed by the U.S. EPA and became effective on
March 10, 1993.

The specific activities to be completed in fulfillment of the
requirements of the Consent Order were defined in the document entitled:
"Work Plan for Extent of Contamination Study/Engineering Evaluation and
Cost Analysis (EOC/EE/CA) (Work Plan) (November 4, 1992)."

The Work Plan was incorporated into the Consent Order
to define project activities. An EOC Study Report for the Site has been
completed and is presented under separate cover.

This document presents the EE/CA Report (Report)
prepared for the Site in accordance with Task 9 of the Work Plan.

1.1  STATEMENT OF PURPOSE

The goals of this EE/CA are to identify the objectives of
the removal action and analyze the effectiveness, implementability and cost
of various removal action alternatives that may satisfy the identified
objectives. Generalized goals for ar tE/CA are presented in the guidance
document entitled "Guidance on Conducting Non-Time-Critical Removal
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Actions Under CERCLA (Removal Action Guidance)” (EPA /540-R-93-057,
August 1993).

The purpose of this Report is to present the EE/CA which

includes:

e presenting relevant information generated during the EOC Study;
e conducting a Site-specific Streamlined Risk Assessment (SRA);
e presenting potentially applicable or relevant and appropriate requirements

(ARARs);
¢ developing removal action scope, goals and objectives;
e identifying potentially applicable removal action technologies;
e screening and evaluating removal action technologies;
¢ assembling removal action alternatives applicable to the Textile Road Site;

and
¢ conducting a detailed evaluation of assembled alternatives.

12  BASIS

The primary regulation that governs removal actions is
the National Contingency Plan (NCP 40 CFR 300). The NCP provides the
regulatory framework to address the requirements of CERCLA. The NCP
states the following factors shall be considered in determining the
appropriateness of removal actions [40 CFR 300.415 (b) (2) (i-vii)):

(i)  actual or potential exposure to nearby human populations, animals, or
the food chain from hazardous substances or pollutants or
contaminants;

(ii) actual or potential contamination of drinking water supplies or
sensitive ecosystems;

(iii) hazardous substances or pollutants or contaminants in drums, barrels,
tanks or other bulk storage containers, that may pose a threat of release;

i~
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(iv) high levels of hazardous substances or pollutants or contaminants in
soils largely at or near the surface, that may migrate;

(v)  weather conditions that may cause hazardous substances or pollutants
or contaminants to migrate or be released;

(vi) threat of fire or explosion;

(vii) the availability of other appropriate federal or state response
mechanisms to respond to the release; and

(viii) other situations or factors that may pose threats to public health or
welfare of the environment.

In addition, 40 CFR 300.415 (¢) states that:

(0 Removal actions shall, to the extent practicable, contribute to the
efficient performance of any anticipated long-term remedial action
with respect to the release concerned.

This EE/CA utilizes the regulatory requirements and
guidance designed to evaluate alternative removal actions. In addition, the
concepts involved in evaluating remedial actions are utilized to insure a
long-term solution is effectively selected.

The regulatory requirements for PCB contaminated
Superfund Sites are defined in the NCP and summarized in a guidance
document entitled "Guidance on Remedial Actions for Superfund Sites with
PCB Contamination (PCB Guidance)" (OSWER Directive No. 9355.4-01,
August 1990). Together, the NCP, Removal Action Guidance and PCB
Guidance documents provide the basis for the evaluation of the removal
action alternatives presented in this EE/CA.

In addition to the above identified removal action
guidance, the following criteria were utilized in the removal action
alternative evaluation to ensure a long-term solution:
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¢ be protective of human health and the environment;

¢ applicable or relevant and appropriate requirements (ARARs) of Federal
and State laws are followed to a practicable extent;

e be cost effective, taking into consideration short- and long-term costs;

e utilize permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable; and

e satisfy the preference for remedies that employ treatment which
permanently and significantly reduces the mobility, toxicity, or volume
(MTV) of hazardous substances as a principal element. "/

The PCB Guidance document provides a "recommended
approach for evaluating and remediating Superfund Sites with PCB
contamination” (page 1, August 1990). Although the PCB Guidance
Document is designed for remedial actions, it has been utilized in this Report
to insure a long-term solution is effectively selected.

In determining whether a removal action is warranted,
based on risk assessment, the following factors should be considered (Role of
the Baseline Risk Assessment in Superfund Remedy Selection Decisions,
OSWER Directive 9355.0-30, U.S. EPA, April 22, 1991): W

e whether there is a release or threat of a release of a hazardous substance
into the environment, or whether there is a release or threat of a release
into the environment of a pollutant or contaminant “which may present
an imminent and substantial danger to public health or welfare;”

o “Where the cumulative carcinogenic site risk to an individual based on
reasonable maximum exposure for both current and future land use is less
than 104, and the non-carcinogenic hazard quotient is less than 1, action
generally is not warranted unless there are adverse envirommental

impacts.
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* whether chemical-specific standards that define acceptable risk are
violated;

e whether there are non-carcinogenic effects or adverse environmental

impacts that warrant action;
o whether there are uncertainties in risk assessment results;

* whether there are possible potential future releases (based on quantities of
material and environmental setting and reasonably foreseeable future

land use); and

whether other Site-specific conditions warrant action.
The Risk Assessment Guidance for Superfund (RAGS) states that:

o "When the cumulative current or future baseline cancer risk for a

medium is within the range of 10-6 to 10-4, a decision about whether or

not to take action is a site-specific determination.” (RAGS, VI, Part B)

N
In summary, U.S. EPA guidance geﬁu&ly requires that

removal or remedial actions be completed at sites where current or future
human health carcinogenic risks are identified to exceed 10-4. Tn addition, <
U.S. EPA has expressed a preference for cleanups that achieve a residual ‘.i{\

carcinogenic risk level of 10 (cleanups-to-residuat-risk-tevets-in-the-10-4+0 Nb
10-6-range-are-determined-on-asite-specificbasis). If the Baseline Risk (\40’\

Assessment does not identify unacceptable human health risks, it is necessary " .

to assess the requirements for removal or remedial actions to be undertaken &, ™.
based upon the determination of unacceptable environmental risks or the

exceedence of chemical-specific standards.

¢

The EE/CA Report presented herein has been developed
consistent with the NCP and has utilized a number of approaches as outlined
in the Removal Action and PCB Guidance documents.
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13 REPORT ORGANIZATION

This EE/CA Report is presented in the following sections:

10 Introduction

20 Site Characterization

30 Streamlined Risk Assessment

40 Identification of Removal Action Objectives

50 Identification, Description And Prescreening Of Removal Action
Technologies and Process Options

6.0 Evaluation Of Removal Action Technologies

70 Development Of Removal Action Alternatives

80 Comparative Analysis Of Removal Action Alternatives

9.0 Removal Action Schedule

10.0 Public Involvement Process

11.0 References

Section 2.0 presents a summary of the Site conditions as
developed during the EOC Study and presented in detail in the EOC Study

Report.

Section 3.0 presents a Site-specific Streamlined Risk
Assessment (SRA) prepared in support of the EE/CA.

Section 4.0 presents the removal action scope, cleanup

levels and potential ARARs based upon the results of the EOC Study Report
and the Site-specific Streamlined Risk Assessment presented in Section 3.0.

Section 5.0 lists, describes and screens potential removal
action technologies and Site institutional controls.

Section 6.0 provides a preliminary evaluation of the
screened removal technologies of Section 5.0 in terms of their effectiveness,

implementability and cost.
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Section 7.0 presents the development of potential

removal action alternatives utilizing the general response actions,
technologies, and process options retained from the screening and evaluation

of Sections 5.0 and 6.0.

Section 8.0 presents a detailed analysis of the removal

action alternatives developed in Section 8.0. The removal actions
alternatives are evaluated in terms of the following;:

1
2)
3)
4)
5)
6)
7)

the overall protection of human health and the environment;
short-term effectiveness; '

long-term effectiveness;

reduction of toxicity, mobility and volume of contaminants;
compliance with potential ARARs;

implementability; and

cost.

Sections 9.0 and 10.0 summarize procedures for

developing a removal action schedule and implementing a public

involvement process.

Finally, Section 11.0 presents references utilized in the

development of the EE/CA Report.
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SITE CHARACTERIZATION

The purpose of this section is to present an overview of
the current situation at the Site. The overview is based on information
developed and presented in the EOC Study Report. This section is organized
as follows:

21  Site Description

22  Site Background

23 Land Use

24 Previous Removal Actions
25

Site Geology
26 Site Hydrogeology
27  Site Hydrology o/

28  Site Chemical Distribution Summary

21  SITE DESCRIPTION

The Site is an inactive 62-acre industrial property located
to the southeast of the corner of Textile Road and Bunton Road in Ypsilanti
Township, Washtenaw County, Michigan. The location of the Site is
presented on Figure 2.1. The Site is bounded to the north by Textile Road, to
the west by Bunton Road, to the ea<! by a Ford Motor Company facility and to
the south by an agricultural property. A Site plan is presented on Figure 2.2. W/
A Site topographic plan is presented as Plan 1. An aerial photograph is
presented as Plan 2.

The Site is generally flat with occasional fill mounds (also
referred to as hummocks) located across the Site. Three man-made ponds are
located on the Site as shown on Figure 2.2. The ponds were formed after sand
and gravel was removed from beneath the groundwater table.

The surface materials at the Site consist of various
amounts of earth fill, building rubble and native soils. The majority of the
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surface soils are covered with relatively heavy vegetation, including trees,

shrubs and grass.

A gravel road traverses the Site from the entrance point
off of Textile Road, southward to the area of the ponds. The gravel road forks
at several locations to permit access to various parts of the Site. A cinder
block building exists near the entrance point off of Textile Road.

Access to the Site is restricted by the presence of a security
fence which completely encloses the Site. Entry to the Site is controlled at two
locked truck gates located on each of the northern and southern fence lines.
The Site fence is regularly inspected and maintained by the Respondents.

22  SITE BACKGROUND

The Site was originally used for agricultural purposes.
Ford Motor Company (Ford) sold the property to Elma and Lenor Schultz in
the 1940s. The Schultz's subsequently sold the property to Lamar Thumm in
1947. Lamar Thumm initiated gravel extraction operations in approximately
1947. Filling activities at the Site were ceased in May 1973. Gravel sales from
existing stockpiles continued until September 1973.

Attention was drawn to the Site in March 1983 when a
local resident informed the MDNR of the presence of 55-gallon drums. The
drums were subsequently removed and a number of environmental
investigations were completed.

The Site background is presented in further detail in the
report entitled "Summary of Prior Site Investigations and Identification of
Data Gaps Report" (November 24, 1992) which is presented under separate

cover.
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23 LAND USE

The current local land use consists of industrial, gravel
mining, agricultural and mixed rural residential land uses.

The current "Master Plan for Future Land Use”
contemplates that the property will be utilized for "Light Industrial” purposes
(Charter Township of Ypsilanti, Michigan Planning Commission, Adopted
August 25, 1992). A copy of the "Master Plan for Future Land Use" is
reproduced as Figure 2.3.

The property surrounding the Site consists of industrial,
gravel mining, agricultural, and mixed rural residential land uses. To the
north across Textile Road, there is some commercial development (e.g., gas
station). Immediately east of the Site is a large manufacturing plant. Farther
east the land is unused. South of the Site there is rural land use with some
agricultural development. A residential trailer park and several houses exist
on land reclaimed from a separate gravel mining operation to the west of the
Site (west of Bunton Road). In addition, there are several houses west of
Bunton Road and to the south of the trailer park.

24 PREVI REMOVAL ACTIONS

The purpose of this section is to provide a summary of
previous environmental investigations and removal actions which have
been completed at the Site.

Since 1983, when the Site was identified to the MDNR, the
Site has been visited on several occasions for the purpose of obtaining
samples for chemical analysis. The samples obtained for analysis included;
oil from drums, refuse, stained soil, wood, groundwater, surface water, lake
sediments and fish tissues.

v/

™
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Sampling and analysis has been conducted by/for the
MDNR, U.S. EPA and Freedman, Levy, Kroll and Simonds.

24.1 Sampling and Analysis by/for MDNR

The MDNR visited the Site on three occasions in 1983 and
once in 1986.

The Site was first visited by the MDNR on April 12, 1983,
following a complaint by a local resident, of 55-gallon drums at the Site. Forty
drums containing oil substances were discovered by the MDNR, some of
which were reported to be leaking. Based on their condition, the drums were
postulated by the MDNR to have been on Site for many years. Samples
collected from the drums contained up to 210 ppm of PCB Aroclor 1254. At
the same time, two surface soil samples were obtained near the drums. The
samples were oil stained and were found to contain 160 and 550 ppm of PCB
Aroclors 1242 and 1254. The MDNR also observed oil-soaked rags, creosote
treated wood blocks, fly ash and metal shavings on the Site. Surface water
samples obtained on April 12, 1983 were found to contain concentrations of
copper (25 pg/L), phenol (14 pg/L) and zinc (350 ug/L).

The Site was visited for the second time by MDNR on
June 10, 1983. During this visit, bottom sediments and fish tissue samples
were obtained. PCBs were detected in the bottom sediment samples only, at
concentrations ranging from 1.1 to 8.3 ppm.

On June 29, 1983, an inspection of the Site was conducted
by the MDNR, the Washtenaw County Health Department, Washtenaw
County Sheriff Department, representatives of Holtzman/Silverman, (a
potential purchaser), and Lamar Thumm. - During this visit 10 samples were
obtained for chemical analysis. These included samples collected from the
following media; soil, pond sediment and water, fill and wood blocks. All
samples were collected at the north end of Pond 1 near the 55-gallon drums.
The concentrations of PCB in the soil samples ranged from 1.3 to 360 ppm.
PCBs were not detected in the surface water. Pond sediments contained PCBs
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at a concentration of 100 ppm. The other samples collected contained PCBs at
levels ranging between 4.5 and 28 ppm of PCB.

In response to an MDNR order, 55 drums were removed
from the Site in February 1986. A March 29, 1986 inspection by the MDNR
revealed an additional 24 rusty drums containing oily substances. Samples
collected on March 20, 1986 from the drums revealed PCBs at concentrations
of 17 to 43 ppm. A soil sample collected near the drums detected a PCB
concentration of 230 ppm. These drums were removed from the Site in 1988
and 1991.

242 Sampling and Analysis by /for U.S. EPA

This section presents a summary of information and data
developed by the U.S. EPA during a number of investigations completed at
the Site.

2421 E&E FIT Sampling and Analysis

A Site inspection, including sampling and analysis of
environmental samples and a magnetometer survey were conducted by an
Ecology and Environment, Inc. (E&E) Field Investigation Team (FIT) for the
U.S. EPA. E&E visited the Site on October 27, 1987, and reported 13 drums in
the vicinity of the structure at the Site entrance. Oil and a tar like substance
were found to be leaking from the drums which were reported to be in poor
condition.

A magnetometer survey was subsequently conducted by
the FIT Team on November 17, 1987. The survey reported high
magnetometer reading along the north end of the Pond 1 (northeast corner)
and near the northwest corner of the Site. Later investigations indicated that
the anomalies were due to metal slag and debris.
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Samples collected from the stained soil area north of
Pond 1 were found to contain Aroclor 1254 at a concentration of 116 ppm.

On December 11, 1990, E&E returned to the Site to conduct
additional investigations. The results of the December 11, 1990 assessment
are presented in the Screening Site Inspection Report dated October 15, 1991.
During the 1990 assessment the following samples were obtained.

1) 16 soil samples,

2) 4 sediment samples,

3) 2 surface water samples,

4) 8 groundwater samples, and

5) 4 residential and municipal well samples.

24.22 Weston-MP TAT Sampling and Analysis

An extent of contamination study (EOC) was conducted by
Maecorp for the U.S. EPA in March 1989. The investigation was monitored by
Weston-MP Technical Assistance Team (TAT), who reported the findings in a
Removal Action Plan (RAP, dated November 1989) prepared for the U.S. EPA.

The investigation consisted of sampling soil materials
within 19 test pits and two test trenches excavated in the area north of Pond 1.

The test pits were placed in the area where PCB
contaminated oil stained soils had previously been identified by the U.S. EPA
and MDNR. The pits were excavated using a trackhoe, and samples were

collected.

24.23 Sampling and Analysis by Others

A Site investigation was conducted by Versar (an
Engineering Consulting Firm) on behalf of Freedman, Levy, Kroll and
Simonds in March 1989.
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The samples included three drum samples, two
cloth/filter cake samples, two wood samples, three filter cake samples, three
soil/sediment samples and one buried (3-foot depth) conder sample.

25  SITE GEOLOGY

The Site geology presented in this section is based upon
regional geologic information and stratigraphic information obtained from
fifty (50) boreholes and nine (9) monitoring wells installed at the Site as part
of the EOC Study.

The geology at the Site is divided into the overburden and
bedrock. These are in turn sub-divided to classify five stratigraphic units:

1. Overburden
- upper sand/fill - comprised of: topsoil, fill, sand, gravel, clay
- gladal day
- lower sands - comprised of: sand, gravel, silt

2 Bedrock
- Antrim shale
- limestone
251 OQverburden

The overburden is divided into three stratigraphic layers.
The upper most layer consists of mixed sands, gravels, clays and fill. This
layer extends to a depth of 15 feet below ground surface (BGS) at the north end
and approximately 22 feet BGS at the south end of the Site.

A glacial clay deposit exists immediately below the fill
material in the area. This clay unit is continuous across the Site. Borehole
stratigraphic logs indicate this clay layer extends to a depth of approximately
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28 feet BGS at the north end of the Site and 40 feet BGS at the south end of the
Site. The thickness of this clay unit ranges from approximately 14 to 18 feet.
No evidence of glacial till was identified at the Site.

The lower sands unit is comprised of glacially derived
sand, gravel and silt, located below the clay layer. This unit is areally
extensive. It extends from a depth of approximately 30 to 40 feet BGS and was
observed to be approximately 90 feet thick.

2.5.2 Bedrock

The Antrim shale was the first bedrock unit encountered
below the Site (at a depth of 130 feet BGS). I.imestone bedrock is expected to
underlie this shale.

26  SITE HYDROGEOLOGY

The Site hydrogeology was characterized in the EOC Study
through the installation of six (6) shallow and three (3) deep monitoring wells,
static water level measurements (in the monitoring wells and the ponds),
single well response tests, and laboratory geotechnical tests. In general, the
hydrostratigraphic units encountered at the Site are summarized as follows:

upper water table zone;
clay aquitard;

lower sands aquifer; and
bedrock shale aquitard.

L N e

The upper water table zone exists in the permeable
unconsolidated upper sand/fill unit which has been identified to exist from
ground surface to a depth of approximately 15 to 22 feet BGS. The water flow
direction is generally northwest with a maximum potential velocity of
29 feet/year. The groundwater velocity in most areas of the Site is expected to
be significantly lower than 29 feet/year. In addition, the main chemical of
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concern, PCBs, are relativelv insoluble in water and as a result their migration
rate is expected to be much slower than the average groundwater velocity on
Site (i.e., on the order of 0.009 feet/year).

A day stratum exists at a depth of approximately 15 to
22 feet BGS and ranges from 14 to 18 feet thick. This cdlay stratum, lacustrine
clay, exists across the entire Site and has been identified throughout Wayne
and Washtenaw Counties. Samples collected from the clay stratum were
determined to have a hydraulic conductivity on the order of 10-8 cm/sec. The
thickness and low hydraulic conductivity of this clay stratum effectively
serves to limit the downward migration of groundwater from the upper
water table zone to the lower sands aquifer.

The lower sands aquifer exists beneath the clay aquitard in
the lower sands unit. The thickness of the unsaturated lower sands zone
ranges from approximately 14 to 31 feet. The saturated lower sands aquifer
zone was observed to be approximately 77 feet thick.

Underlying the lower sands aquifer is the bedrock shale
aquitard formed by the Antrim shale. The Antrim shale was identified at a
depth of approximately 130 feet BGS.

27 HYDROLOGY

Precipitation and runoff remains on Site, draining into
the existing low areas (such as ditches or depressions) and ponds. As a result,
surface drainage waters do not flow directly off Site but become part of the
ponds or upper water table zone flow regime.

28 SITE CHEMICAL DISTRIBUTION SUMMARY

The chemical distribution at the Textile Road Site was
characterized by the collection and analysis of over 100 soil samples,
18 groundwater samples from 9 monitoring wells during 2 sampling rounds,
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and 17 pond sediment samples. The chemical distribution at the Site is

summarized as follows:

Soil

¢ VOCs, BNAs and inorganic chemicals were identified at relatively low
concentrations in the upper sands.

e PCBs were identified at the north end of the Site at levels below 310 ppm
(generally detected in the 5 to 100 ppm range). PCB distribution is
presented in Figures 2.4 and 2.5 at 2 to 4 feet BGS and 6 to 8 feet BGS,
respectively.

* There were no exceedances of the Michigan Type B soil cleanup levels in
the clay aquitard or lower sands aquifer.

¢ Analytical results for the collected soil samples are presented in Appendix
A. Data Validation Memoranda are presented in Appendix D.

Groundwater

* VOCs, BNAs and inorganic chemicals were identified at relatively low
concentrations.

» PCBs were identified at 8.4]/12 pg/L (R1/R2) in monitoring well
MW-1U-93 at the north end of the Site. PCBs are considered to have
limited mobility in groundwater. The velocity of the PCBs in
groundwater is expected to he on the order of 0.009 feet/year.

e Analytical results for the collected groundwater samples are presented in
Appendix B. Data Validation Memoranda are presented in Appendix D.

Pond Sediment

e Michigan Type B soil cleanup levels were not exceeded for any compound.

* PCBs were not detected.
e Analytical results for the collected sediment samples are presented in
Appendix C. Data Validation Memoranda are presented in Appendix D.

In general, the shallow fill/sand to the north and west of
Pond 1 was identified to contain PCBs (and associated constituents) at
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concentrations above the Michigan Tvpe B/C cleanup levels. Groundwater in
the affected soil/fill zone (i.e., upper water table zone) to the north and west
of Pond 1 was also identified to contain constituents at concentrations above
the Michigan Type B/C cleanup levels. The clay aquitard soils, lower sands
soil and pond sediments were identified to be unimpacted by Site-related
constituents.

The EOC indicated that there were exceedances of acetone,
chloroform, chromium, and lead above Michigan Type B groundwater
cleanup criteria in the lower sands aquifer. It is unknown if these
compounds are related to previous Site activities, off-Site sources or potential
laboratory contamination. As a result, further investigation may be
necessary. It should be noted that none of the compounds identified above
were detected in the lower sands aquifer, above Michigan Type B cleanup
levels, in both sampling rounds 1 and 2, and none of these compounds were
identified above Michigan Type B cleanup levels in the groundwater samples
from the upper water table zone. Also, although acetone and chloroform are
common laboratory contaminants, the data validation memoranda presented
in Appendix I of the EOC do not qualify the presence of acetone and
chloroform in the lower sands aquifer as being a result of laboratory
contamination.

A more detailed chemical distribution is presented in the
EOC Study Report.
29 DEMOGRAPHY

The populations of Ypsilanti and Washtenaw County in
1970, 1980 and 1990 are summarized below:

—Popudafion
Location % Change % Change
1970 1980 1990 (1970-1980) (1980-1990)
City of Ypsilanti 29,538 24,031 24 846 -186 +3.4
Washtenaw County 234,103 264,748 282,937 +131 +6.9
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210 METEOROLOGY

The meteorological conditions of Washtenaw County are
monitored by three nearby U.S. Weather Bureau Offices. These are:

Station Proximity to Landfills
1. Detroit - Willow Run 2 miles northeast
2. Detroit Metropolitan Airport 10 miles east
3. Willis 6 miles south

The Site is located approximately 20 miles inland
(northwest) of Lake Erie and 140 miles east of Lake Michigan. The Great
Lakes have a moderating effect on the area in that they cause more cloud
cover over the area during the winter, thus moderating temperatures. The
average annual precipitation is 32 inches per year and winds are generally
from the southwest at an average velocity of 10 mph.
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3.0 STREAMLINED RISK ASSESSMENT

31

INTRODUCTION

This Streamlined Risk Assessment (SRA) utilizes data

developed during previous Site investigations to estimate potential health
risks and hazards related to human exposure to residual chemicals identified
as related to the activities at the Site.

Reported chemical concentrations in the environmental

media will change over time due to various degradation processes

(i.e., dilution, sorption, dispersion, volatilization, biodegradation, chemical
degradation and photodegradation). These processes and their resultant
decrease in concentrations have not been assessed in the SRA. In addition,
various exposure scenarios have been developed in accordance with
applicable U.S. EPA guidance. This guidance is admittedly conservative and,
as such, may overstate risks.

onan

The scope of the SRA is comprised of the following:

Identification of primary chemicals of concern (COC) - the presence,

distribution, concentration and toxicity of chemicals detected and
identified as Site related were evaluated to identify those chemicals
which are most likely to pose the majority of the potential health risks;

Exposure Assessment - potential exposure pathways were assessed to
determine how and in what media the chemicals of concern could

reach potential public receptors and estimation of the exposure point
concentrations;

Toxicity Assessment - potential hazards associated with the chemicals
of concern were identified; and

Risk Characterization - estimates of potential carcinogenic and
non-carcinogenic risks were caiculated for each potential exposure
pathway based on the exposure and toxicity assessments.

\J
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3.2 IDENTIFICATION OF CHEMICALS OF CONCERN

Information on Site characteristics and data from analysis
of soil, groundwater and pond sediment samples obtained during Site
investigations were examined to evaluate the chemicals present, their
distributions and concentrations at the Site. All validated data were
evaluated in the identification of chemicals of concern (COCs) and are
summarized and discussed in Section 3.2.3 of this report.

In the procedure to identify COCs, maximum
concentrations reported in non-background samples were evaluated against
the criteria described herein.

For the identification of COCs, duplicate samples were
considered as one sample.

3.2.1 Identification of Background Sample Locations

3.2.1.1 Soil Background

Soil samples from BH-46, BH-47, BH-48, and BH-49 were
collected from locations near the southern or southeastern boundary of the
Site. These sampling locations are upgradient from contaminant releases and
are considered not to be impacted by the Site. Therefore, the samples from
these locations were believed to represent natural soil and/or areas not
contaminated by Site activities (e.g., background).

The surface and subsurface soil data were combined to
represent the background soil for the area around the Site.
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3212 Groundwater Background

Groundwater monitoring well locations, MW-3U-93 and
MW-6U-93, are located near the southern or southeastern boundary of the
Site. These monitoring wells draw water from the upper water table zone
and are upgradient from contaminant releases. These monitoring wells were
considered to be unimpacted by Site activities and therefore, were identified
as background monitoring wells for the upper water table zone.

Groundwater monitoring well location, MW-3D-93, is
located near the southern boundary of the Site. This monitoring well draws
water from the lower sands aquifer and is located upgradient from
contaminant releases. This well location was considered to be unimpacted by
Site activities and therefore, was identified as a background monitoring well
for the lower sand aquifer.

322 Identification of COCs

The identification of COCs may use several objective
approaches which evaluate the concentrations, frequency of occurrence and
toxicity of the reported chemicals and, by applying selected criteria, identify
the primary chemicals in a specific media. This is consistent with U.S. EPA
guidance document Risk Assessment Guidance for Superfund (RAGS),
Volume I, "Human Health Evaluation Manual (Part A)", Section 5.0.

To be identified as a COC, a chemical had to be reported as
present in at least one sample cf the media being evaluated at a concentration
greater than the mean concentration reported in the Site-related background
samples for the same media. The Site-specific mean background
concentrations for each media were calculated consistent with MERA
Operation Memorandum #15: "Default Type A Cleanup Criteria
(September 30, 1993)".

The COCs were established on the basis of their
concentration in relation to background and Michigan Type B Cleanup

22 CONESTOGA-ROVERS & ASSOCIATES



vt el A

470Q2)

Criteria published in MERA Operation Memorandum #8: Type B Criteria
(updated June 21, 1994). The selection of COCs is an attempt to identify those
Site-related compounds which are most likely to be the cause of a potential
adverse impact on public health.

The results of the evaluation process are summarized in
Tables 3.1, 3.2, 3.3, and 3.4. The chemicals identified by this selection process
for each media evaluated are summarized in Table 3.5.

3.2.21 COCs in Soils

Soil data collected from surface and subsurface were used
to identify COCs in soils. The detection frequency and range of reported
concentrations for detected parameters are summarized in Table 3.1. The
maximum reported concentration for each detected chemical was compared
to MDNR Type B criterion and the Site-specific mean background
concentration. If the maximum reported concentration for the chemical
exceeded both the MDNR Type B criterion and the Site-specific background
concentration, then the chemical is identified as a COC.

Table 3.1 summarizes this evaluation and identifies COCs
in soil.

Note that the maximum concentrations for some
polycyclic aromatic hydrocarbons (PAHs), namely, benzo(a)anthracene and
benzo(a)pyrene, exceeded both the MDNR Type B and the Site-specific mean
background concentrations. The concentrations reported on Site are typical of
levels found in agricultural, urban and residential areas. Typical background
PAH levels are summarized in Table 3.2.

Hexachlorobenzene is reported in only two of fourteen
samples, with the maximum concentration slightly exceeding the MDNR
Type B criterion. The maximum reported concentration of 0.85 mg/kg was
reported at depths of 6 to 8 feet BGS. Although exposure to this low
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concentration at depth is expected to be minimal, hexachlorobenzene is
identified as a COC in the SRA to maintain a conservative approach.

Maximum concentrations for inorganics were compared
to MDNR Type B and Site-specific mean background concentrations. If
maximum concentrations exceeded both MDNR Type B and Site-specific
mean background concentrations, then, the individual inorganic compound
is identified as a COC.

3222 COCs in Groundwater

Two rounds of groundwater data from both the upper
water table zone and lower aquifer were combined in the identification of
COCs. The detection frequency and range of reported concentrations are
summarized in Table 3.3. To be identified as a COC, the maximum reported
concentration of a chemical must exceed th> MDNR Type B or Federal MCL,
and the Site-specific mean background concentration.

Table 3.3 summarizes this evaluation and identifies COCs
in groundwater.

3.223 COCs in Pond Sediments

Pond sediment data from nine locations were used in the
identification of COCs. The detection frequency and range of reported
concentrations are summarized in Table 3.4. To be identified as a COC, the
maximum reported concentration of a chemical must exceed the Low Effects
Range (ER-L), defined as the concentration at which adverse effects are
considered possible, the MDNR Type B GSI value and the Site-specific mean
background concentrations(? .

1))

Reference: National Oceanic and Atmospheric Administration (NOAA). “The Potential for
Effects of Sediment Sorbed Contaminants Tested in the National Status and Trends
Program®. NOAA Technical Memorandum NOS OMA 52. August 1991
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No COCs were identified for pond sediments based upon
the evaluation summarized in Table 3.4.

3.2.24 Summary of Identification of COCs

The evaluation of the database and comparison with
background concentrations identified chemicals of concern (COCs) in soils,
groundwater and pond sediments. The COCs for all media are summarized
in Table 3.5. The identified list of chemicals does not include all the
chemicals reported in each media but the COCs that are believed to account
for the vast majority (>95 percent) of the potential adverse effects on human
health and the environment from any probable exposure.

3.3 EXPOSURE ASSESSMENT

3.3.1 Characterization of Exposure Setting

3.3.1.1 Physical Setting

The physical setting of the Site is discussed in Section 1.0
and Section 2.0 of this Report.

The primary Site-related facts appliea to this evaluation
are summarized as follows:

i) the Site is an inactive industrial property which consists of
approximately 62 acres, two-thirds of which is currently covered with
three ponds;

ii)  the three ponds were created as a result of historical sand and gravel
mining operations. The ponds have been used for fishing by local
citizens;
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iii)  the Site is bounded to the north by Textile Road, to the west by Bunton
Road, to the east by a Ford Motor Company facility and to the south by
an agricultural property;

iv)  access to the Site is restricted by the presence of a 6-foot high security
fence which completely encloses the Site;

v)  entry to the Site is controlled at two locked truck gates located along
each of the northern and southern fence lines; .

vi)  the Master Plan for future land use states that the Site is presently
zoned "Light Industrial” and there is no anticipated change in the
future land use;

vii) the area in the vidnity of the Site is serviced by municipal water; and

viii) residential dwellings exist to the west and south-west of the Site (see

Section 2.3).
33.2 Potentially Exposed Populations

Because the Site is presently an inactive industrial Site,
and the area is zoned light industrial, there is no reason to believe that this
land use will change. Therefore, for the purposes of this SRA, the exposure ¥
scenarios developed and evaluated for the Site property were limited to
worker-type exposure scenarios (construction, maintenance, etc.) or
trespassers. Potentially exposed populations evaluated for each media of
concern are identified below.

Soils

As stated, the Site is presently an inactive industrial Site.
Therefore, current exposure to affected surface soils within the Site is limited
to persons who gain unauthorized access (e.g., trespassers) for recreational
activities such as hiking, fishing or bike riding. The trespass scenario is
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evaluated under both the present and future land use scenarios because it is
likely that the property use could remain inactive in the future.

The only potential future direct-contact exposure to
subsurface soils would occur if construction activities require excavation of
the subsurface soils. During the excavation, construction workers would be
exposed to surface and subsurface soils within the Site. A construction
worker exposure scenario was developed with the assumption that the
construction worker will work on one construction project at the Site.

Sediments in On-Site Ponds

Potential exposure to pond sediments by trespassers or
on-Site workers is limited. Sediment data from the EOC showed no reported
levels of PCBs and low levels of other organics. In addition, detected levels of
inorganics were comparable to background concentrations. As a result, no
pond sediment COCs were identified and pond sediments will not be
evaluated further in this SRA.

Groundwater

Groundwater in both the upper water table zone and
lower aquifer is not currently used on Site as a drinking water supply.
Municipal water is available in the vicinity of the Site, and as a result, it is not
expected that local groundwater would be used as a potable supply.
Accordingly, this exposure pathway is currently incomplete. However, to
maintain a conservative approach, this pathway is evaluated in this SRA
under the future industrial land use condition.
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33.3 Identification of Exposure Pathways

The potential exposures under present and future land
use are summarized as follows:

Media Exposure Pathway Receptor Population(s) Land Use

Surface Soil Dermal Contact Trespassers Present/Future
Incidental Ingestion On-Site Workers Future

General Soil Dermal Contact Construction Workers Future

(Surface & Subsurface  Incidental Ingestion

Soils)

Groundwater Ingestion as Drinking On-Site Workers Future

(Upper Water Table

Zone and Lower Sand "/

Aquifer)

33.4 Exposure Point Concentrations

Tables 3.6 and 3.7 present the arithmetic mean of the
concentrations in all samples, the maximum detected concentration and the
95th percent upper confidence limit (95% UCL) of the mean for each COC, in
each media evaluated. (RAGS, Supplemental Guidance to RAGS:
Calculating the Concentration Term, OSWER 9285.7 - 081, May 1992).

For this evaluation, a most likely exposure scenario
(e.g., Level 1) and a reasonable maximum exposure (RME) scenario
(e.g., Level 2) were evaluated to provide a range of potential impacts.
U.S. EPA has defined the mean or average concentration as appropriate for
the exposure concentration for the most likely exposure scenario (Level 1).
For this evaluation, the average concentration was calculated by averaging
results for all samples using the detected concentrations and counting all
non-detects (NDs) as half the detection limit for constituents which were
reported as both positive and non-detect in different samples from a single
study area. In the event that duplicate samples were analyzed, the higher
concentration value was used based upon the direction of U.S. EPA (to
maintain a conservative approach).
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U.S. EPA has defined the RME concentration as the upper
95th percentile of the mean of concentrations reported in the media/area
being evaluated. The RME exposure scenario (Level 2) should be considered
as conservative.

3.3.5 Quantification of Exposure

For each exposure scenario, two levels of assumptions are
presented. "Level 1" assumptions present the average or mean value for the
assumption approximating the average expected exposure conditions.

"Level 2" presents assumptions which are more conservative, approximating
the reasonable maximum exposure. The Level 2 assumptions are based on
the 90th or 95th percentile confidence level for factors such as exposure
duration, ingestion rates and total exposed skin surface areas.

To quantify exposures, potential exposure scenarios were
developed using exposure assumptions presented in the U.S. EPA documents
entitled, "Risk Assessment Guidance for Superfund (RAGS)", Part I: Human
Health Evaluation Manual, EPA/540/1-89/002, December 1989; "RAGS
Supplemental Guidance Standard Default Exposure Factors”, OSWER
Directive 9285.6-03, March 25, 1991; "Exposure Factors Handbook",
EPA/600/8-89/043, March 1990; "Dermal Exposure Assessment: Principles
and Applications”, EPA/600/8-91/011B, January 1992; and "Superfund
Exposure Assessment Manual", EPA/540/1-88/001, April 1988. In some
instances, where the U.S. EPA documents did not present necessary
assumptions, and where specific appropriate exposure information were not
available, professional judgment was applied to develop conservative
assumptions which are protective of human health.
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34 TOXICITY ASSESSMENT

34.1 Toxicity Summaries

The following subsections provide a brief summary of the
occurrence and toxicity of the COCs evaluated ai the Site. The COCs included:

1. PCBs

2 acetone

3. PAHS: benzo(a)anthracene and benzo(a)pyrene
4. bis (2-ethylhexyl) phthalate
5. hexachlorobenzene

6. arsenic

7. beryllium

8. chromium

9. cobalt

10. lead

11. manganese

122 nickel

34.2 Polychlorinated Biphenyls (PCBs)

PCBs are a group of 209 stable, fat-soluble chemicals. In the
past, PCBs have been used in capacitors, transformers, carbonless copying
paper, paints and hydraulic fluid.

Arorlor is the commercial name for U.S. manufactured
PCB product mixtures. Different product mixtures are further identified by
codes, such as 1248, 1254, and 1260. These codes designate the percent of
chlorination of the product mixture. Since the time necessary for different
components of PCB mixtures to break down in the environment varies, PCB
mixtures usually found in soils, sediments and biota have different
compositions in comparison to the commercial formulations. Most PCBs in
the environment are similar, but not identical to, Aroclor 1254.
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Environmental Fate

Due to the hydrophobic nature of PCBs, their solubility in
water is limited. Therefore, the majority of the PCBs are readily adsorbed to
sediment/soil material. Increasing organic carbon content in the soil increases
the adsorption tendency and capacity.

As reflected by the koc values, PCBs are immobile
compounds. The koc reflects the tendency of the specific compound to be
adsorbed by soil and sediment. The koc is directly related to the organic carbon
content and the amount of fines in the geologic materials, and is inversely
related to the solubility of the specific compound in water. Therefore, when
the koc is large, the compounds migrate slowly. The high kocs for PCBs
indicate that PCBs are readily adsorbed by organic carbon and fines in
sediment/soils. Additionally, PCBs are not readily soluble in water.
Therefore, PCBs are relatively immobile in the environment. At this Site,
the velocity of PCBs in groundwater is expected to be on the order of
0.009 feet/year.

Toxicity

PCBs are classified as a probable human carcinogen
(designated as a B2 carcinogen by U.S. EPA) with sufficient evidence of
carcinogenicity in animal studies. Evaluating the health effects of PCBs is
difficult since they are mixtures and each mixture behaves differently
kinetically, and therefore exerts different health effects quantitatively.

The U.S. EPA Cancer Slope Factor (CSF) for PCBs used to
estimate additional lifetime cancer risks is 7.7 (mg/kg/day)-1. This CSF value
is taken from the Integrated Risk Information System (IRIS) database,
(January 1994).

U.S. EPA has not yet developed a final Reference Dose
(RfD) which can be used to quantify noncarcinogenic effects for PCBs due to
the complexity of the mixtures. U.S. EPA has developed an RfD for
Aroclor 1016 of 7.0E-5 mg/kg/day (IRIS, 1994).
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34.3 Polycyclic Aromatic Hydrocarbons (PAHSs)

Polycyclic Aromatic Hydrocarbons (PAHSs) are a group of
chemicals formed during the incomplete combustion of virtually all forms of
organic materials. The combustion of fuels in cars and in furnaces produces
PAHs. Waste incinerators produce PAHs. Natural sources include
volcanoes, forest fires, crude oil and shale oil. PAHs can also be found in
substances such as crude oil, coal tar pitch, creosote, road and roofing tar. A
major source of exposure for humans is cigarette smoking, both active and
passive. Therefore, PAHs are ubiquitous in the environment and the
increasing levels found in the environment parallel industrial and urban
development.

Chemical Identity

Benzo(a)anthracene [B(a)A] and benzo(c)pyrene [B(a)P] are
considered as a group in this review of the chemical and physical properties
of PAHs.

Table 3.8 summarize the physical and chemical properties
of the above mentioned chemicals.

As pure chemicals, PAHs generally exist as colorless,
white or pale yellow-green solids. Most PAHs do not occur alone in the
environment, rather they are found as mixtures of two or more PAHs. B(a)A
and B(a)P are not commercially produced in the U.S. nor are there any known
uses for them except as research chemical.

Environmental Fate

Some of the transport and partitioning characteristics of
the PAHs are roughly correlated to their molecular weights. The Site-related
PAHs are considered high molecular weight compounds ranging from
228 g/mol to 278 g/mol.
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7 In air, PAHs are present in the gaseous phase or sorbed to
particulates. The atmospheric residence time and transport distance depend
on the size of the particles to which PAHs are adsorbed. That is, the larger the
particulate size, the shorter the residence time and transport distance. PAHs
can undergo photochemical oxidation with the formation of nitrated PAHs,
Phenols, and other compounds. Atmospheric half lives are generally less
than 30 days.

PAH compounds tend to be removed from the water
column by volatilization to the atmosphere, adsorption to particulates or
sediments, biodegradation or bioaccumulation into aquatic organisms. The
high molecular weight PAHs have Henry's Law Constants in the range of
10-5 to 10-8 (refer to Table 3.8) which indicates very limited volatilization
from water. Half-lives for volatilization of benzo(a)anthracene and
bezno(a)pyrene (high molecular weight PAHs) from water have been
estimated to be greater than 100 hours.

High molecular weight PAHs have Ko¢ values that range
from 10° to 106 which indicates strong tendencies to adsorb to organic carbon.
Due to their low water solubilities, PAHs are primarily found adsorbed to
sediments or soils. Adsorption of PAHs is a function of organic carbon
content and particle size. The environmental fate of PAHs is described by
U.S. EPA in the document "Ambient Water Quality Criteria for Polynuclear
Aromatic Hydrocarbons” which states:

"PAH will adsorb strongly onto suspended particulates and biota and
their (PAH) transport will be determined 'largely by the hydrogeologic
condition of the aquatic system. PAH dissolved in the water column
will probably undergo direct photolysis at a rapid rate. The ultimate
fate of those which accumulate in the sediment is believed to be
biodegradation and biotransformation by benthic organisms."

(U.S. EPA, 1979).

This is restated in the U.S. EPA document "Health Effects
Assessment for Polycyclic Aromatic Hydrocarbons (PAHs)" which states:
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“The predominant mechanism that is likely to dictate the fate of most
PAHSs in aquatic media is sorption to particulate matter and >ubsequent
sedimentation and microbial degradation”.

Since PAHs are most likely to stay in the sediment or soil,
microbial degradation is the most likely ultimate environmental fate in
contrast to photolysis and volatilization. Compounds with four cyclic rings
or less are most amenable to microbial degradation. Benzo(a)pyrene
(five cyclic rings) has a half life in soil inoculated with bacteria of less than
8 days. The half-life reported for benzo(a)pyrene in soil reported in
Superfund Public Health Evaluation Manual (SPHEM, 1986) in 420 to 480 days
but there is no reference to the microbial content in the soil.

Toxicity

Investigative studies reviewing PAHs carcinogenicity
have conclusively demonstrated that PAHs may induce tumors on the skin,
lung, kidney, stomach, etc. of test animals.

PAHs occur in mixtures. Different mixtures of PAHs are
released into the environment and different mixtures of PAHs can
demonstrate varying health effects. Evaluating which specific PAH causes the
observed toxic health effects from a specific human exposure to a mixture of
PAHs is difficult if not impossible. There are several questions that one must
consider in estimating the carcinogenic risk of complex mixtures of PAHs. Is
the effect observed due to one particular carcinogenic PAH or is it due to the
combined effect of the mixture of PAHs.

B(a)P, a known human carcinogen, has consistently been
demonstrated to be one of the most potent carcinogenic PAHs to which
humans might be expected to be exposed environmentally. B(a)P has been
studied extensivelv and is the basis for the toxicity studies of other PAHs. To
estimate carcinogenic risk of complex mixtures of PAHSs, one approach
assumes that all carcinogenic PAHs are equivalent in potency to B(a)P. This
has little scientific support and results in an overestimation of carcinogenic
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potency of most mixtures of PAHs. Thus, a relative potency approach for
estimation of cancer risk of complex mixtures of PAHs was developed as an
alternative to using a B(a)P one-to-one equivalency approach. This alternate
approach takes into account differing potencies of carcinogenic PAHS and
results in a more realistic estimate for risk from mixtures.

Summary of Relative Potency Estimates Derived for PAHs

Benzo(a)pyrene ‘ 1
Benzo(a)anthracene 0.1

To calculate the Cancer Slope Factor (CSF) for the
aforementioned carcinogenic PAHs, the relative potency estimates for the
individual PAH is multiplied times the CSF for B(a)P (7.3 mg/kg-day). The
resultant value is used to calculate the lifetime upper bound excess cancer risk
associated with the exposure to the individual PAH.

3.4.4 Acetone

Acetone is a natural component of the metabolic process
in tissues of mammals, plants and insects. Acetone is also an emission from
combustion of organic materials, is miscible with water and is commonly
present in the leachate from sanitary landfills. It is an energy source in
mammalian cell metabolism. The photolysis of acetone in the atmosphere
has an average half-life of 22 days (Howard 1990, Devlin 1982).

Environmental Fate

The chemical fate and transport mechanisms for acetone
is characterized by a high vapor pressure of 270 mm Hg and a high Henry's
Law Constant of 2.06 x 10-5 atmem3/mol. As indicated by these values,
acetone will volatilize rapidly from soil, surface water and groundwater.

In the atmosphere, acetone will be lost by photolysis and
reaction with photochemically produced hydroxyl radicals. Half-life estimates
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from these combined processes is 22 days. Being miscible in water, wash out
by rain should be an important removal process.

Soil adsorption is relatively low for acetcne as indicated by
a low koc value of 2.2. Thus, groundwater leaching is a major transport
process for acetone. Sediment adsorption and aquatic bioconcentration is
negligible for acetone.

Toxicity

Acetone is a reported inhalant abuse problem (glue
sniffers) and has been studied in laboratory animals. Mice and rats exposed to
19,000 ppm acetone in air, 3 hours daily, 5 days a week for 8 weeks showed no
effects on blood chemistry, histopathology, lung fluid content or organ weight
(Bruckner, 1978). The oral LD5( for rats was reported to be 8.5 to 10.7 mL/kg.

There is no evidence of teratogenicity or mutagenicity (Clayton, 1982). The
oral reference dose (RfD) for acetone is 0.1 m3/kg/day and it is classified as a
non-carcinogen (IRIS, 1994).

345 Bis(2-ethylhexyl) Phthalate

Bis(2-ethylhexyl) phthalate (BEHP) is used in large
quantities as a plasticizer for polyvinyl chloride (PVC) and other plastics.
Disposal of PVC and other plastic materials by incineration or landfilling will
result in release of BEHP into the environment. Because of its wide use and
distribution, it is essentially ubiquitous in the urban and suburban
environments.

Environmental Fate

BEHP released to water systems will biodegrade rapidly

(half-life 2-3 weeks) following a period of acclimation. It will also strongly
adsorb to sediments (log kg of 4 to 5) and bioconcentrate in aquatic organisms

(log BCF of 2 to 4 in fish and invertebrates). Evaporation and hydrolysis are
not significant aquatic processes (Howard, 1990).
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BEHP released to soil will neither evaporate nor leach
into groundwater. It will have a strong tendency to sorb and will not be
mobile. BEHP is rapidly biodegraded in soil under aerobic conditions
following acclimation (Howard, 1990).

Toxicity

Studies in animals suggest that rodents absorb BEHP better
than other animal species. Based on urinary excretion of metabolites, rats can
absorb at least 55 percent of a 2,000 mg/kg oral dose of BEHP (ATSDR, 1992).
The liver, kidney, testes and blood have been identified as sites of BEHP
metabolism or utilization in several animal studies (ATSDR, 1992). Excretion
occurs in the urine and feces (ATSDR, 1992).

The low levels of BEHP to which humans are exposed in
the environment have not been shown to causc adverse health effects. High
dose levels administered to test animals have caused liver damage,
reproductive effects and cancer (ATSDR, 1989).

BEHP is classified as a B2 cafcinogen (insufficient evidence
in humans but adequate evidence in animals) and has an oral CSF of
0.014 (mg/kg/day)l. The oral RfD value is 0.02 mg/kg/day (IRIS, 1994).

3.4.6 Hexachlorobenzene

There are no known natural sources of
hexachlorobenzene. It is a by-product in the production of several
chlorinated hydrocarbons, namely, tetrachloroethene, trichloroethene, carbon
tetrachloride, chlorine, dimethyl tetrachloroterephthalate, vinyl chloride,
atrazine, propazine, simazine, pentachloronitrobenzene and mirex. It is also
a contaminant in some pesticides.

770(2) , 37 CONESTOGA-ROVERS & ASSOCIATES



Environmental Fate

As indicated by its high Koc value of 1.2 x 10*6 mg/g (see
Table 3.8), hexachlorobenzene released to soil is likely to remain there tor
extended period of time due to its strong adsorption to soil. Little
biodegradation will occur and transport to groundwater is expected to be slow,
depending upon the organic carbon content of the soil.

Hexachlorobenzene released to water will adsorb to
sediments and evaporate readily as indicated by its relatively high Henry's
Law Constant of 6.8 x 104 atmem3/mol.

Hexachlorobenzene released to the atmosphere can exist
in both the vapor phase and adsorbed phase. Degradation of \¥
hexachlorobenzene in the atmosphere appears to be extremely slow.

Toxici

Mortality data of exposed humans and the results of
animal studies suggest that, with the exception of infants, humans are not at
significant risk of death from hexachlorobenzene exposure. Nursing infants
of exposed mothers may be particularly susceptible to high concentrations of
hexachlorobenzene present in milk. An estimated 3,000 to 4,000 persons
consumed bread prepared from grain treated with hexachlorobenzene at
2kg/1,000 kg wheat. There was an extremely high rate of mortality in \oJ
children (under 1 year of age) of lactating mothers known to have consumed
this bread. An estimate of hexachlorobenzene exposure through
consumption of bread during those vears was 0.05 to 0.2 g/day; however, the
basis of this estimate was not provided.

The liver appears to be the primary target organ.
Hexachlorobenzene has been associated with liver toxicity in humans. An
outbreak of porphyria in Turkey is attributed to the consumption of bread
prepared from hexachlorobenzene-treated grain from 1955 to 1959. Animal
studies showed that hexachlorobenzene causes liver effects indicated by
induction of microsomal adverse enzymes, alteration of serum enzymes, and
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changes in liver morphology. Changes were evident as early as 24 to 48 hours
after treatment and the effects were dose dependent.

No studies werz found regarding the renal effects of
hexachlorobenzene in humans by any route of exposure or in animals by
inhalation or the dermal route. Rats exposed to hexachlorobenzene (40 ppm,
highest dose tested) for 130 weeks exhibited chronic nephrosis in males.

Studies in humans in Turkey demonstrated skin lesions
following oral exposure to hexachlorobenzene. Reliable exposure data (dose
and duration) were not reported. Cutaneous lesions were not reported in
epidemiological studies evaluating vegetable sprayers and workers in a
chlorinated solvent plant for whom hexachlorobenzene blood levels were
known.

No studies were located regarding the immunologic
effects of hexachlorobenzene in humans. immune function tests in animals
evaluating humoral and cell-mediated immunity as well as host resistance
following exposure suggest that hexachlorobenzene is immunotoxic.
Histopathologic findings provide supportive evidence that doses as low as
1 mg/kg/day caused hyperplasia of the lymphoid tissue in the stomach. At
higher doses, changes in the lymphoid tissue were noted in the lungs and
spleen.

In epidemiological studies of orally exposed humans
(estimated at 0.05 to 0.2 g hexachlorobenzene/day through consumption of
contaminated bread), muscle weakness, cogwheel rigidity, and sensory
shading were observed.

- No malignant tumors have been reported in humans
following exposure to hexachlorobenzene by any route. Animal studies
demonstrated that hexachlorobenzene is carcinogenic, producing liver and
thyroid tumors in hamsters, rats, and mice.

U.S. EPA classifies hexachlorobenzene as a probable
human carcinogen (Group B2) with sufficient evidence in animals studies.
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The chronic oral Reference Dose (RfD) is 8 x 104 mg/kg-day. The oral and
inhalation Cancer Slope Factors (CSF) are 1.6 (mg/kg-day)"1. These toxicity
values were taken from the Integrated Risk Information System (IRIS)

database, April 1994.

34.7 Arsenic

Arsenic is a naturally occurring element, occurs in the
general earth’s crust at 2 mg/kg and occurs in surface soil at generally less
than 40 mg/kg. In certain areas, cor.centrations in soil may be elevated
because of naturally high levels in mineral deposits in the area. Arsenic is
present in many foods and the daily intake from a typical diet is
0.19 mg/person/day (Friberg, Nordberg and Vouk, 1986).

Higher exposures to inorganic arsenic related to arsenical
poisoning or industrial exposures can causc characteristic skin lesions, dark
and light patches, and small corns on heavily cornified skin such as palms
and soles of feet (ATSDR, 1989).

There is some evidence that low levels of arsenic
exposure in the normal diet of 10 to 50 ppb may be beneficial to good health
(ATSDR, 1989).

Arsenic is recognized as a known human carcinogen and
the U.S. EPA has published an oral CSF of 1.75 (mg/kg/day)-1, and an oral
RID of 0.0003 mg/kg/day (IRIS, 1994).

348 Beryllium

Beryllium is one of the less common metals in our
environment. It is found in ordinary agricultural soils in pg/kg
concentrations. Because of its unique qualities (light weight, stable, high
melting point) and its ability to impart special qualities to alloys, beryllium
has found many uses in modern, high technology equipment. Twenty (20)

o
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percent of the beryllium produced is used as the free metal in missile and
nuclear reactor components, rocket nozzles, aircraft brakes, electrical relays,
space vehicle re-entry concs, x-ray windows, inertial guidance parts, and
classified weapons parts. Seventy-two (72) percent of the beryllium produced
is used in special metal alloys and the remaining 8 percent, as the oxide, is
used in special ceramics. At pH values 5 to 8, the element tends to form
insoluble hydroxides or hydrated compounds. In some alkaline conditions,
berylliates tend to form (Friberg, Nordberg, and Vouk, 1986).

Beryllium is more hazardous by inhalation than by
ingestion. It is not easily absorbed from the digestive tract and tends to form
insoluble precipitates at the physiological pH. Beryllium has caused an
allergic type dermatitis as well as acute and chronic pulmonary reactions.
Beryllium apparently causes neoplasia only after inhalation exposures.
Beryllium protein complexes cause immune responses which are apparently
related to the pulmonary reactions noted in exposed individuals (Friberg,
Nordberg, and Vouk, 1986).

Beryllium has a U.S. EPA B2 carcinogenic classification, an
oral CSF of 4.3 (mg/kg/day)-1, and an oral RfD of 0.005 mg/kg/day (IRIS, 1993).

349 Chromium

Chromium is a naturally occurring element found in
continental crust, volcanic dust and gases. Chromium metal is a steel-gray
solid and is primarily used in the steel and metallurgical industries.
Chromium is also used in the following industries:

* refractory brick;

* metal finishing;

* manufacture of pigments;
* leather tanning;

* wood treatment; and

¢ water treatment.
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Chromium oxidation states range from chromium(-II) to
chromium(+V1). The divalent state (II) is relatively unstable and readily
oxidizes to the trivalent state (II1). Chromium compounds are stable in the
trivalent state and occur naturally in the environment. Chromium VI is the
second most stable oxidation state but it rarely occurs naturally, and is
generally a product of an industrial process. The hexavalent chromium
compounds are readily converted to the trivalent form in the presence of
oxidizable organic matter.

Chromium occurs naturally in the Earth’s crust but the
majority of chromium which exists in the environment is a direct result of
human activity. Sixty-one percent of chromium III is released to the
environment from coal/oil combustion and steel production, while
32 percent of chromium VI is due to chemical manufacture, plating and
metal production.

Environmental Fate

Chromium is removed from the atmosphere by fallout
and precipitation. There are no known chromium compounds that can
volatilize from water and thus, transport of chromium from water to the
atmosphere is minimal.

Most of the Cr (II1) is expected to precipitate in sediments.
Limited amounts of Cr (IIl) remains in solution as soluble complexes. Cr (VI)
may be transported over a significant distance but will eventually be reduced
to Cr (III) by the organic matter in the water. The residence time of
chromium in lakewater s estimated to be between 4.6 and 18 years.

Chromium in soil is present mainly as the insoluble
chromium trioxide (Cr203°nH20). Therefore, it is not very mobile in soil.
Flooding of soils and the subsequent anaerobic decomposition of plant
detritus matters may increase the mobilization of chromium (IM) in soils due
to the formation of soluble complexes (ATSDR, 1992). This complexation
may be facilitated by a lower soil pH. The fate of chromium in soil is partly
dependent on the redox potential and the pH of the soil. For example, the

v
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leachability of chromium (VI) in the soil increases: as the pH of the soil
increases.

3.4.10 Cobalt

Pure cobalt is a steel-gray, shiny, hard metal. The sources
of cobalt in the environment are both natural and man-made
(anthropogenic). Cobalt occurs naturally in small amounts in most rocks,
soil, surface and underground water, plants and animals. Primary
anthropogenic sources include fossil fuel burning, vehicular and aircraft
exhausts, processing of cobalt and cobalt-containing alloys, copper and nickel
smelting and refining, the manufacture and use of cobalt chemicals, sewage
sludge, and fertilizers derived from phosphate rocks. '

Industrial use of cobalt includes manufacture of
alloys/superalloys (alloys that maintain their strength at high temperatures);
drier in paint and similar uses; cutting and wear-resistant alloys; ground coat
or frit for porcelain enameling of steel bathroom fixtures, large appliances,
and kitchenwares; colored pigments; feed and nutritional additives; and glass
decolorizer. Small amounts of cobalt are added to or naturally occurring in
foods. In fact, Vitamin B12 is a cobalt-containing compound that is essential
for good health. Cobalt alloys are used to make artificial parts, such as hip and
knee joints, that are placed in human bodies by surgery.

Environmental Fate

The transport of atmospheric cobalt levels depends on its
state (e.g., gas, vapor or particle) and on meteorological conditions such as
wind, precipitation, topography and vegetation. The transport of particulate
cobalt in air depends on the particle size, density and meteorological
conditions; with coarser particles (diameter greater than 2 um) being
deposited within 10 km from the point of emission and finer particles
traveling longer distances. Removal of atmospheric cobalt can be from dry
and wet deposition.
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The transport of cobalt in soil depends on its
adsorption/desorption. The mobility of cobalt in soil increases as the pH
decreases. Its mobility decreases as the availability of the oxides, crystalline
materials, and other adsorbents in scil decreases. Cobalt is retained by oxides
such as iron and manganese oxide, crystalline materials such as
aluminosilicate and geothite, and natural organic substances in soil. In clay
soil, the adsorption may be due to ion exchange at the cationic sites on clay
with either simple ionic cobalt or hydrolyzed ionic species. At higher soil pH,
the mobility of cobalt decreases, probably due to formation of hydroxide or
carbonate. The distribution coefficient of cobalt in variety of soils ranges from
0.2 to 3,800. Therefore, in most sails, cobalt is more mobile than lead,
chromium (+2), zinc and nickel, but less mobile than cadmium (ATSDR,
1991).

Toxicity

Stable cobalt has been fc und to produce adverse effects by
the inhalation, oral and dermal routes. Effects in humans following
inhalation exposure to cobalt included lung effects (respiratory irritation,
fibrosis, asthma, pneumonia, wheezing), cardiovascular effects
(cardiomyopathy), liver and kidney congestion, ocular effects (congestion of
the conjunctiva), and weight loss. Effects in humans observed following
ingestion of cobalt, as cobalt sulfate in beer or as cobalt chloride as a treatment
for anemia, included cardiomycpathy, gastrointestinal effects, visual
disturbances, and thyroid effects. Cobalt dermatitis and sensitization were ¥
well documented as a result of dermal exposure to cobalt (ATSDR, 1991).

Cobalt has rot been shown to cause cancer in humans by
any exposure route.

34.11 Lead

A maijor use of lead is the production of alkyl lead for
leaded gas. This use has made lead essentially ubiquitous in areas of
highways and streets. It was also a common pigment in paints which resulted
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in significant exposures in homes. These uses are being limited by
regulations to decrease potential environmental lead exposures. Lead in soils
is adsorbed on soil particles and organic carbon and is comparatively
immobile (Friberg et al., 1986).

Chronic exposﬁre to elevated lead intake can cause
anemia, renal effects and encephalopathy (Friberg et al., 1986). The dose
levels necessary to cause these effects have not been well defined and
biological monitoring (blood level) is recommended to determine if safe
levels of exposure have been exceeded. Blood levels of 10 to 20 ug/dL have
been suggested as levels of concern by U.S. EPA and World Health
Organization (WHO) (ATSDR, 1986). Attempts have been made to correlate
the oral intake with blood levels which indicate approximate blood levels of
4 to 18 ug/mL from a continuous daily lead oral intake of 100 pg/day.
Because the relationship between intake and blood level is not linear, safe
oral doses have not been designated.

U.S. EPA IRIS has not established an oral RfD for lead
exposure. The previous RfD (0.0014 mg/kg/day) is included in this report so
that lead is included in a comparable evaluation with the other chemicals
evaluated at the Site.

3.4.12 Manganese

Manganese is widely distributed and found naturally as
oxides, carbonates, and silicates. It is used in metallurgy, chemical
manufacture, tanning, textile bleaching and welding rods. It is added as a
trace element in fertilizers for certain crops. Manganese is an essential trace
element in the diet, but deficiencies have not been reported
(Friberg et al., 1986). The estimated required daily intake is 2 to 3 mg/day.

Manganese is neurotoxic at adequate dose levels.
However, neurological disorders are well-documented via inhalation route
by workers. The general public is primarily exposed to manganese by
ingestion of foods and water or inadvertent ingestion of soil. Very little
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information is available concerning .nanganese poisoning by the oral route.
Dermal exposure has not been noted as a concern except in the case of
potassium permanganate “vhich may cause severe irritation or is corrosive
when it contacts skin or mucous membrane (ATSDR, 1991).

Health Effects - Animals

Even under an acute exposure scenario, manganese is
considered comparatively non-toxic. Daily oral doses in food of 930 to

2,300 mg/kg/day for a number of months did not cause mortality in rats. By
gavage, the LDsg values range from 223 to 820 mg/kg/day.

Chronic studies on rats and mice at doses of 930 to 810 mg
manganese/kg/day showed no respiratorv, cardiovascular, haematological,
musculoskeletal, hepatic, renal, or dermal effects. A mild epidermal
hypertrophy was noted in the stomach of the mice. This was possibly due to
irritation of the gastrointestinal epithelium. Dose levels of 10 to 600 mg
manganese/kg/day are reported to cause neurological (primarily hypo- or
hyperactivity) in controlled animal studies (ATSDR, 1991).

Rats fed diets containing 3,500 mg/kg manganese showed
minimal effects on reproduction. Repeated oral doses at 14 ug
manganese/kg/day for 80 days did not cause any chromosomal changes in
sperm or bone marrow. Studies on the carcinogenic potential of manganese
in rats and mice are equivocal and under review (ATSDR, 1991).

alth Effects - Humans

Health impacts of manganese generally involve effects on
the lungs or the Central Nervous System (CNS) (i.e., neurological effects)
from prolonged inhalation exposure to large amounts of manganese oxide
(Friberg et al., 1986). No studies were reported regarding systemic effects on
humans following oral exposure other than the possible neurological effects
related to oral ingestion (ATSDR, 1991).
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Several toxicokinetic factors which could explain the
apparent lower toxicity from ingestion exposure compared to inhalation are:

altered absorption rate;
liver storage;

excretion in bile; and
metaboiic valence change.

LR .

These factors would act equally well for manganese in water or in food.

The absorption of manganese from the digestive tract is
inversely related to the dose. In other words, the percent of the dose absorbed
decreases as the amount administered orally increases (Friberg et al., 1986).
This would appear to decrease the toxic effect of high doses of manganese.

The liver is a major depository of manganese in the body
for all ages (Friberg et al., 1986). With oral ingestion and absorption from the
intestinal tract, the portal circulation would carry the manganese directly to
the liver. Since the liver can store large amounts, it can function as a
reservoir for excess manganese while it is being metabolized and/or excreted.
In this manner, the absorbed manganese from high oral intake would not
enter the general circulation directly.

A similar condition exists where manganese absorbed
from the intestinal tract and in the portal blood can be shunted directly to the
bile and excreted without entering the general circulation where toxic effects
could be induced (Friberg et al., 1986).

If the conversion of Mn*2 and Mn*4 to Mn*+3 results in a
less toxic, more easily excreted form of manganese, shunting the manganese
from the intestinal tract directly to the liver would allow this metabolic
alteration to occur before the manganese enters the general circulation.

Since inhaled manganese can be absorbed from the lungs
directly into the general circulation {ATSDR, 1991) there is an opportunity for
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this manganese to be distributed throughout the body before it is subjected to
the moderating effects of the liver.

Three studies are reported that suggest that oral exposure
to manganese may cause neurological effects. The first study is related to the
observation of neurological symptoms typical of manganism in an aboriginal
population in an island near Australia Excess manganese intake is likely an
etiological factor, other factors such as genetics, diet and alcoholism are also
involved. Inhalation exposure as well as oral exposure may also be involved
(ATSDR, 1991).

A second study of six families which reported excessive
manganese intake from a contaminated well, is also questionable due to the
abnormal very early appearance of symptoms, the very rapid course of the o/
disease from earlv symptom to death, and the fact that the symptoms subsided
in the survivors even before the source of excess manganese was removed

(ATSDR, 1991).

A third-report, Konaakis et al. (Kondakis et al., 1989),
covers an epidemiological study of communities in Greece. Three
populations were defined that had low (3.6-14.6 pg/L), medium
(8.68-252.6 g /L) and high (1,800-2,300 ug/L) concentrations of manganese in
their drinking water. The populations were evaluated as to manganese levels
in blood and hair. The differences in blood levels were not significant, but the
differences in manganese content in hair was significant. The populations “J
were also evaluated regarding social information and considered to be
uniform. The individuals in the populations were examined for a select
group of neurological symptoms which had specific scores weighted for
importance. The average scores for the populations were significantly
different, with the population on the high manganese water showing the
highest average score. The authors concluded that increased intake of
manganese in drinking water was associated with an increased prevalence of
neurological signs and an increased concentration of manganese in the hair
(Kondakis et al., 1989).
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The Kondakxis et al. study was critically reviewed by the
Agency for Toxic Substances and Disease Registry (ATSDR, 1991) and the
U.S. EPA work groups preparing the Integrated Risk Information System
(IRIS, 1991) reference dose reviewed and finalized September 1, 1990.
Questions related to the study and its conclusions are summarized below.

* No details were presented to allow an evaluation of which neurological
signs were increased, so an evaluation of the importance of the differences
(were the effects observed due to manganism or nonspecific) was not
possible (ATSDR, IRIS).

* The weighting factors assigned to the symptoms were largely arbitrary and
could have affected the ultimate results (ATSDR).

¢ Many of the parameters included in the scoring were subjective and could
have lead to bias. Little effort was indicated to avoid bias (ATSDR, IRIS).

¢ There is no evidence that individuals that experienced neurological signs
actually ingested more manganese than the individuals in the other
populations (ATSDR, IRIS).

* There is a lack of information provided on social and other dietary and
drinking water factors (IRIS).

¢ The populations studied were very small (ATSDR, IRIS).

Although the authors suggested that the increased
concentration of manganese in hair indicate higher manganese intake
(Kondakis et al., 1989), there was no effort to control for potential exogenous
contamination of the hair from soil or washing the hair and allowing water
to dry on the hair. Use of hair as a biomarker is not recommended.
"Exogenous contamination may yield values that do not reflect absorbed
dose" (ATSDR, 1991). Although blood levels in the three groups were
discounted as being too sensitive to recent intake (Kondakis et al., 1989), this
does not agree with the homeostatic regulation via changes in absorption
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and/or excretion or with the comparativelv long half-life reported for
manganese in blood (Friberg et al., 1986).

Manganese is not known to be a carcinogen, mutagen, or
teratogen. For this SRA, the current RfD for manganese in water of
0.005 mg/kg/day will be used to evaluate the manganese drinking water
intake.

3.4.13 Nickel

Agricultural soils, world wide, contain from 3 to 1,000 mg
nickel per kg. Nickel is found in many foods and the average daily intake in
the U.S. is reported to be from 300 to 500 pg. In a U.S. drinking water survey,
3 percent of the samples contained 20 ug/L and more than 20 percent of the
samples contained 10 pg/L or more (Friberg, Nordberg, and Vouk, 1986).

Less than 10 percent of the ingested inorganic nickel is
absorbed from the digestive tract. Nickel has been shown to be an essential
element in the diet of some animal species but this has not been proven for
the human species. Large oral doses are tolerated by animals and systemic
effects from oral ingestion are unlikely. Nickel can cause pulmonary
inflammation and dermal contact has caused dermatitis in nickel workers
(Friberg, Nordberg, and Vouk, 1986).

Nickel is classified by U.S. EPA as a known human
carcinogen (Class A) via inhalation. The oral RfD for soluble salts is
0.02 mg/kg/day (IRIS, 1994).

35 RISK CHARACTERIZATION
The recults of the quantitative risk assessments are

summarized in Tables 3.8 to 3.11. The detailed calculations are presented in
Appendix E, Tables 1 through 20.
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The quantitative health risk assessment was performed
for the most likely exposure scenario (Level 1) based on mean exposure point
concentrations and average exposure conditions as well as the reasonable
maximum exposure (RME) scenario (Level 2) based on the 95% UCL
concentration and reasonable maximum conditions.

The risk assessment provides a theoretical relative
evaluation of the additional risk of contracting cancer due to estimated
exposure to specific contaminants. The procedure yielded a negative
exponential number that represents the estimated additional cancer risk; for
instance, 1E-06 (or 1 x 10-6) implies one additional case of cancer will result for
every 1,000,000 individuals exposed to the specific exposure scenario. As the
negative exponent increases, the associated risk decreases. U.S. EPA has
identified that a screening level of 1076 should be utilized for this EE/CA.

The estimated additional lifetime carcinogenic risks (R)
were calculated according to the following general equation:

R = CDI*CSF
where:
R = Upper Bound Additional Lifetime Cancer Risks
CDI = Chronic Daily Intake (mg/kg-day)
CSF = Cancer Slope Factor [1/(mg/kg-day)].

The cancer slope factor represents the carcinogenic
potency of a chemical (see Table 3.8). The dose, or intake, represents the
amount of contaminant to which a receptor is exposed. When evaluating
carcinogenic risks, the dose in all exposure scenarios is the estimated daily
intake of each chemical, received during the specified period of exposure, and
averaged over a 70-year lifetime.

Incremental cancer risk was calculated for each chemical

of concern having a designated slope factor and all applicable exposure’
pathways (ingestion and dermal contact with soil). Risk values for all
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contaminants assessed were summed bv expcsure pathway to provide total

pathway-specific risks.

U.S. EPA has not identified a single value that represents
a significant incremental cancer risk. However, the NCP acceptable risk range
for Superfund sites has been set at 1 x 106 to 1 x 104 per environmental
medium (NCP, 1990). In other words, the goal of the NCP is to reduce the
cancer risk associated with site contaminants in a given medium to within or
below a range of 1 in 10,000 to 1 in 1,000,000.

Potential non-carcinogen effects were evaluated based on
a comparison of chemical-specific chronic exposure doses (depending on the
scenario-specific exposure duration) with corresponding reference doses
derived from health criteria (see Table 3.8). The result of this comparison is
expressed as the Hazard Quotient (HQ):

HO = Exposure Dose  CDI
Q = Protective Dose = RfD

where

HQ = Hazard Quotient

CDI = Chronic Daily Intake (mg/kg-day)
RfD = Reference Dose (mg/kg-day).

A Hazard Quotient (HQ) that exceeds unity (1.0) suggests a
greater likelihood of developing an adverse chronic effect. However, the
uncertainty factors built into the reference doses result in conservative
protective dose values. Therefore, the reference dose is likely well below that
for which adverse effects will be seen.

Hazard Quotients were calculated for each contaminant
for which health criteria are currently available. The HQs for each
contaminant were summed to produce a rough estimate of the exposure
pathway-specific risk, the Hazard Index (HI). In estimating total
non-carcinogen risk, potential responses were conservatively assumed to be
additive. However, all chemicals of concern do not have the same or similar
toxic endpoints and responses may not be additive. Therefore, in those cases
where the HI exceeded one, further analyses were undertaken to evaluate
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which specific chemicals might exhibit toxic effects and whether the potential
health effects estimated for each chemical were potentially additive.

Estimated risk numbers calculated as part of the risk
assessment are compared to U.S. EPA value ranges (U.S. EPA range and
hazard index).

3.5.1 Surface Soils

3.5.1.1 Trespasser Exposure

Trespasser exposure to surface soils within the Site were
evaluated for both the present and future. The following conservative and
health-protective assumptions were used to calculate exposures, as
appropriate:

¢ Exposure point concentrations are the mean concentration of surficial
soils for the Level 1 or average most likely exposure scenario and the
95% UCL for the Level 2 or RME exposure scenario.
Note: Surface soil results (0 to 4 feet BGS) from sampling locations were
used to calculate the mean (Level 1) and 95% UCL (Level 2)
concentrations.

* Only older children (6-18 years in age)/adults will gain unauthorized
access to the Site.

¢ Inadvertent soil ingestion rate assumed for an older child/adult is
100 milligrams (mg) of soil per event for both Levels 1 and 2.

* Surface area of the body contacted by soil during outdoor activities
includes the head, arms, hands, and legs (5,230 cm2) for Levels 1 and 2.

e Soil-to-skin adherence factor is 0.5 mg/cm? for Level 1 and 1.0 mg/cm? for
Level 2 (U.S. EPA, 1992).
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Matrix factor on skin contact equals 0.15 (e.g., 15 percent of chemical is
available for absorption) (Hawley, 1985) for both Levels 1 and 2,

respectively.

When chemical-specific information is not available, the absorption
efficiency applicable to ingestion is assumed to be 100 percent for volatile
organic compounds and 50 percent for other organic chemicals, PCBs,
pesticides, or inorganics (MDNR, 1991).

When chemical-specific information is not available, the absorption

efficiency applicable to dermal contact is assumed to be 10 percent for

volatile organic compounds and 1 percent for other organic chemicals,

PCBs, pesticides, or inorganics (MDNR, 1991). \J

The trespasser scenario developed for the SRA evaluates an individual
who continues to gain unauthorized entry into the Site property for a total
exposure duration of 32 years (Level 1) and 52 years (Level 2). For 12 of
these years, the individual is an older child who frequents the Site for

32 events (Level 1) and 64 events (Level 2) per year. For the remaining

20 years (Level 1) and 40 years (Level 2), the individual is an adult who
frequents the Site for 15 events (Level 1) and 20 events (Level 2) per year.

For the non-carcinogen assessment, a shorter time exposure of 1 year is
evaluated for both Levels 1 and 2 To maintain a conservative approach, it
is assumed that the individual or trespasser an older child who frequents
the Site for 32 events (Level 1) and 64 events (Level 2) per year.

o

The percent time factor is assumed to be 0.2 for both Levels 1 and 2.
Body weight of older child is assumed to be 48 kg.
Body weight of adult is assumed to be 70 kg.

Averaging time is 25,550 days or 70 years (Levels 1 and 2) for carcinogens
and 365 days (Levels 1 and 2) for non-carcinogens.
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* Percentage time factor (PTF) is assumed to be 0.2. This factor is based upon
the premise that surficial contamination is limited to less than 20 percent
of the 2xisting land area on the Site (excluding ponds).

The estimated cancer risks and hazards are summarized
in Table 3.9 while the scenario details, assumptions and calculation tables are
presented in Appendix E, Tables 1 through 4, inclusive. The estimated
additional risks of cancer exceeded U.S. EPA's screening level of 106 for this
EE/CA, while the non-carcinogenic hazard was below. The additional
lifetime upper limit of cancer risks were estimated to be 6.1E-07 and 2.8E-06
for Levels 1 and 2, respectively. Note that 79 percent to 77 percent of the total
cancer risks is attributable to PCBs while the remaining 20 percent to 23
percent is due to arsenic exposure. The hazard indices for Levels 1 and 2
were three to two orders of magnitude below 1.0, the level of concern.

3.5.1.2 Maintenance Worker Exposure

Worker exposure, urider a future land use scenario, is
limited to surface soils within the Site. The following conservative and
health-protective assumptions were used to calculate exposures:

¢ Exposure point concentrations are the mean concentration of surficial
soils for the Level 1 or average most likely exposure scenario and the
95% UCL concentration for the Level 2 or RME exposure scenario.
Note: Surface soil results (0 to 4 feet BGS) from sampling locations were
used to calculate the mean (Level 1) and 95% UCL (Level 2)
concentrations.

* Inadvertent soil ingestion rate for adult workers is assumed to be 50 mg of
soil per day for Levels 1 and 2.
Note: U.S. EPA guidance document entitled "RAGS Supplemental
Guidance, Standard Default Exposure Factors" (U.S. EPA, 1991)
states that "50 mg of soil per day was chosen as the standard

default value for adult soil ingestion in the workplace”.
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Surface area of the body contacted by soil during outdoor activities

includes the head and hands (2,000 cm2) for Levels 1 and 2.

Note: U.S. EPA guidance states that “clothing is expected to limit the
extent of the exposed surface area in cases of soil contact (U.S. EPA,
1992)". It is reasonable to assume that workers will be required to
wear hard hats, safety glasses, gloves and steel-toe boots, thus, the
exposed skin surface is limited.

Soil-to-skin adherence factor is 0.5 mg/cm? for Level 1 and 1.0 mg/cm? for
Level 2 (U.S. EPA, 1992).

Matrix factor on skin contact equals 0.15 (e.g., 15 percent of chemical is
available for absorption) (Hawley, 1985) for both Levels 1 and 2.

When chemical-spedific information is not available, the absorption
efficiency applicable to ingestion is assumed to be 100 percent for volatile
organic compounds and 50 percent for othe: organic chemicals, PCBs,
pesticides, or inorganics (MDNR, 1991).

When chemical-specific information is not available, the absorption
effidency applicable to dermal contact is assumed to be 10 percent for
volatile organic compounds and 1 percent for other organic chemicals,
PCBs, pesticides, or inorganics (MDNR, 1991).

Exposure frequency equals 250 days per year for Levels 1 and 2. Reasonably,
maximum surfical soil exposure will only occur during the summer
months since factors such as precipitation, snow cover and vegetation will
limit activity patterns and exposure.

Exposure duration:
10 years (Level 1) and 25 years (Level 2) for carcinogens;
1 year (Level 1 and 2) for non-carcinogens.

The percent time factor is 0.2 and 1.0 for Levels 1 and 2, respectively.

Adult body weight is assumed to be 70 kg.
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* Averaging time is 25,550 days or 70 years (Levels 1 and 2) for carcinogens
and 365 days (Levels 1 and 2) for non-carcinogens.

The estimated cancer risks and hazards are summarized
in Table 3.9 while the scenario details, assumptions and calculation tables are
presented in Appendix E, Tables 5 through 8, inclusive. The estimated
additional risks of cancer exceeded the U.S. EPA screening level of 106 for
this EE/CA, while the non-carcinogenic hazard was below. The additional

lifetime upper limit of cancer risks were estimated to be 8.8E-07 and 2.2E-05
for Levels 1 and 2, respectively. Note that 79 percent to 77 percent of the total
cancer risks is attributable to PCB exposure while the remaining 20 percent to
23 percent is due to arsenic. The hazard indices for Levels 1 and 2 were two to
one order of magnitude below 1.0, the level of concern.

3.5.2 General Soils

3.5.2.1 Construction Worker Exposure

Risks associated with potencal exposure by construction
workers to contaminated surface and subsurface soils within the Site were
assessed under a future land use scenario. The following conservative and
health-protective assumptions were used to calculate exposures:

¢ Subsurface soils and surficial soils cn the Site are disturbed/excavated.

* Exposure point concentrations for Levels 1 and 2 are the mean and

95% UCL concentration of surface and subsurface soil data collected from

the Site.

Note: Soil data taken from 0 to 10 feet BGS were used in the evaluation
based on the assumption that excavation activities on the Site will
result in the mixing of soils at depth with the subsoils being
exposed at surface.
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The construction worker inadvertently ingests 50 mg of soil per event for

both Levels 1 and 2.
Note: U.S. EPA guidance document entitled: "RAGS Supplemental

Guidance, Standard Default Exposure Factors (U.S. EPA, 1991)"
states that "50 mg of soil per day was chosen as the standard
default value for adult soil ingestion in the workplace.”

The surface area of the body contacted by soil during construction activities

includes the head and hands (2,000 cm? for Levels 1 and 2.

Note: U.S. EPA guidance states that “clothing is expected to limit the
extent of the exposed surface area in cases of soil contact (U.S. EPA,
1992)". Workers are required to wear hard hats, safety glasses,
gloves and steel-toe boots, thus, the exposed skin surface is
limited.

Soil-to-skin adherence factor is 0.5 mg/cm? and 1.0 mg/cm?2 (U.S. EPA,
1992) for Levels 1 and 2, respectively.

Matrix factor on skin equals 0.15 (e.g., 15 percent of chemical is available
for absorption) (Hawley, 1985) for both Levels 1 and 2.

When chemical-specific information is not available, the absorption
efficiency applicable to ingestion is assumed to be 100 percent for volatile
organic compounds and 50 percert for other organic chemicals, PCBs,
pesticide, or an inorganic parameter (MDNR, 1991).

When chemical-specific information is not available, the absorption
efficiency applicable to dermal contact is assumed to be 10 percent for
volatile organic chemical and 1 percent for other organic chemicals, PCBs,
a pesticide, or an inorganic parameter (MDNR, 1991)".

The exposure time for Levels 1 and 2 is 8 hours/day which represents an
average work day.

The exposure frequency is 250 davs/year for Levels 1 and 2.
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* The exposure duration‘for a given construction program including
excavation is one year for Levels 1 and 2.

¢ Adult body weight is assumed to be 70 kg.

* Averaging time is 25,550 days or 70 years (Level 1 and 2) for carcinogen and
365 days (Levels 1 and 2) for non-carcinogens. '

* Percentage time factor (PTF) is 0.2 and 1.0 for Levels 1 and 2, respectively.

The estimated cancer risks and hazards are summarized
in Table 3.10 while the scenario details, assumptions and calculation tables are
presented in Appendix E, Tables 9 through 12, inclusive. The estimated
additional risks of cancer and non-carcinogenic hazard are below the U.S. EPA
screening levels. The additional lifetime upper limit of cancer risks were
estimated to be 9.2E-08 and 8.4E-07 for Levels 1 and 2, respectively. The
hazard indices for Levels 1 and 2 were two orders of magnitude below 1.0, the
level of concern.

3.5.3 Groundwater

3.5.3.1 Drinking Water Use of Groundwater On Site

As discussed in Section 3.3.1, there are no current
groundwater users of the upper water table zone and lower sands aquifer
on Site. In addition, these water bearing units will likely not be used under
the future Site conditions due to the availability of a municipal water supply.
Although unlikely, groundwater use on Site by industrial plant employees
was evaluated on Site under a future land use condition.

The scenario for the drinking water use of groundwater
on-Site includes the following conservative and health-protective

assumptions:
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» Exposure point concentrations are the mean (Level 1) and the 95% UCL
concentrations (Level 2).

e Ingestion rate for adult workers s 1 L/day for both Levels 1 and 2.

¢ The individual drinks the groundwater 250 days per year, for Levels 1
and 2.

e Exposure duration is 10 years for Level 1 and 25 years for Level 2.

e The averaging time for the non-carcinogen assessment is 365 days per year
for Levels 1 and 2.

¢ The averaging time for the carcinogen assessment is 25,550 days or 70 years
for both Levels 1 and 2.

e Adults weigh 70 kg.

The estimated cancer risk and hazards are summarized in
Table 3.11 and presented in Appendix E, Tables 13 through 20, inclusive.

Using the filtered metals data, the lifetime cancer risks
associated with the consumption of groundwater from the upper water table
zone range from 1.4E-03 to 8.7E-C3 for Levels 1 and 2, respectively.
Ninety-nine (99) percent of the total cancer risks from this exposure scenario
is attributable to Aroclor 1254. It should be noted that Aroclor 1254 was only
detected in 1 of 6 groundwater samples for both sampling rounds, at
concentrations ranging from 8.4 ppb to 12 ppb. The remaining 1 percent of
the total cancer risks is due to bervilium. Even though the calculated mean
and 95% UCL concentrations for bervllium are below or equivalent to federal
or Michigan drinking water MCLs, and are comparable to the Site-specific
mean background levels, the cancer risks associated with beryllium range
from 1.9E-05 to 8.1E-05. Using the unfiltered metals data, the lifetime cancer
risks associated with the consumption of groundwater from the upper water
table zone range from 1.4E-03 to 8.8E-03 for Levels 1 and 2, respectively.
Ninety-six (96) percent of the total cancer risks from this expense scenario is

“/
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attributable to Aroclor 1254. The remaining 4 percent of the total cancer risks
is due to arsenic. Even though the calculated mean and 95% UCL
concentrations for arsenic are below or equivalent to federal or Michigan
Drinking Water MCLs, and are comparable to the Site-specific mean
background levels, the cancer risks associated with arsenic range from 4.9E-05

to 1.5E-04.

The hazard indices associated with consumption of
groundwater from the upper water table zone are above 1.0, the level of
concern. A major portion of the total hazard (>89 percent) from this scenario
is due to Aroclor 1254, while the remainder (<11 percent) of the total hazard is
attributable to manganese.

Using the filtered metals data, the lifetime cancer risks
associated with the consumption of groundwater from the lower sands
aquifer range from 4.3E-06 to 2.3E-05 for Levels 1 and 2, respectively. This is
due predominantly to bis(2-ethylhexene)phthalate.

Using the unfiltered metals data, the lifetime cancer risks
associated with the consumption of groundwater from the lower sands
aquifer range from 8.3E-05 to 5.4E-04 for Levels 1 and 2, respectively.
Approximately 72 percent of the total cancer risks is attributable to arsenic,
while the remaining 22 percent is due to beryllium.

Using the filtered metals data, the hazard indices
associated with consumption of groundwater from the lower sands aquifer
are below 1.0, the level of concern. The major portion of the total hazard
from this scenario, however, is attributable to manganese which is present at
levels consistent with background.
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4.0

IDENTIFICATION OF REMOVAL ACTION OBJECTIVES

The purpose of establishing removal action objectives
(RAOs) is to provide a benchmark against which to evaluate the selection of
removal alternatives.

The development of RAOs requires the following
Site-specific information:

1. media of potential concern;
2 chemicals of potential concern; and
3. probable future land use.

Each of these subjects is further discussed below.

a) Media of Concern

The potential Media of Concern at the Site, as evaluated in the SRA,
consist of the surface soils, subsurface soils, the groundwater of the
upper water table zone, and the groundwater of the lower sands

aquifer.

As a guide to determining the media and chemicals of potential
concern, U.S. EPA has indicated “that action is generally warranted at a
site when the cumulative carcinogenic risk is greater than 104 or the
cumulative noncarcinogenic HI exceeds 1 based on RME assumptions.’
"Role of the Baseline Risk Assessment in Superfund Remedy Selection
Decisions™ (EPA 1991)

"’

As summarized in Section 3.0 of this EE/CA, unacceptable
carcinogenic and/or non-carcinogenic risks were identified for potential
future land use scenarios evaluated in the SRA for the groundwaters of the
upper water table zone (greater than 104 risk) and present land use of
trespassers and maintenance workers (based upon the U.S. EPA screening
level of 106 for use in this EE/CA). Consistent with the guidance identified
above, a removal action would be warranted for these areas.

64 CONESTOGA-ROVERS & ASSOCIATES



Carcinogenic and non-carcirogenic risks identified for the
groundwater in the lower sands aquifer are summarized in Table 3.11. This
risk is mostly due to arsenic which is present in the unfiltered groundwater of
the lower sands aquifer at mean concentrations below the Federal MCL
(arsenic was not detected in the filtered samples from the lower sands
aquifer). The arsenic in the lower sands aquifer is not related to Site activities.
This was demonstrated in the EOC Study Report as the mean and RME
concentrations of arsenic are at or below the Federal MCL and arsenic was not
detected in the filtered groundwater samples. Therefore, the groundwater of
the lower sands aquifer is not considered a media of concern at this Site.

The cancer risks for surface and subsurface soils were
determined to be greater than the U.S. EPA screening level of 10-6 for use in
this EE/CA for current land uses. As a result, the surface and subsurface soils
are considered media of concern based upon the defined risk and U.S. EPA's
screening level of 106 for use in this EE/CA.

The RME cancer risks for all other current and potential
future land uses summarized in Tables 3.9 through 3.11, indicate that the
cancer risks are less than 104 and the non-cancer HIs are less than 1, with the
exception of the upper water table zone drinking water scenario. The upper
water table zone risks are summarized as follows:

e drinking water from the upper water table zone
- 8.68E-03 cancer risk, RME
- 4.62E+01 non-cancer risk, RME

In summary, the SRA defined unacceptable risks
associated with the maintenance worker and trespasser scenario under
current land use and with the upper water table zone under a future land use
condition (e.g., future industrial development using groundwater as a potable

supply).
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b)

L

Chemicals of Concern

"Following the baseline risk assessment, any chemical that has an
associated cancer risk (current or future) within a medium of greater
than 10-6 or an HI of greater than 1 should remain on the list of
chemicals of potential concern for that medium. Likewise, chemicals
that present cancer risks of less than 106 generally should not be
retained on the list unless there are significant concerns about multiple

contaminants and pathways.” (RAGS, VI, Part B).

Based upon the guidance identified above, potential

chemicals of concern within each media requiring a removal action are

defined by having a cumulative carcinogenic risk greater than 106 or

cumulative HI greater than 1. The potential chemicals of concern on a media o/

and exposure specific basis are as follows:

CARCINOGENS (>1 x 1076 risks)

urface and Subsurface Soils

Aroclor 1254
Arsenic

r Water Table Zone Groundwater

Aroclor 1254
Arsenic
Beryllium

NON-CARCINOGENS (HI>1.0)
Water Table Zone Groundwater

Aroclor 1254
Manganese
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These are the chemicals of primary concern which were
identified for the maintenance worker and trespassér scenarios and for the
future upper water table zone groundwater use scenario evaluated in the
SRA. For the purposes of this EE/CA, these are the chemicals of concern (on
a media-specific basis) for which RAOs will be developed. It should be noted
at this stage that these COCs represent only a subset of those COCs which were
evaluated for various media in the SRA.

The results of the SRA indicates that Aroclor 1254
accounts for 95 percent of the cancer risk associated with the groundwater of
the upper water table zone. Arsenic and beryllium were determined to
account for the remaining 5 percent of risk. Aroclor 1254 also accounts for
90 percent of the non-cancer risk associated with the groundwater of the
upper water table zone. Manganese was determined to account for the
remaining non-cancer risk.

The results of the SRA indicate that Aroclor 1254 accounts
for 77 to 79 percent of the total cancer risk associated with the soils and
subsurface soils under the trespasser and maintenance worker scenarios.
Arsenic was determined to account for 20 to 23 percent of the remaining risk.

The cancer risk associated with the soil and subsurface soil
was calculated assuming ingestion and dermal contact with the soil and
subsurface soil under a present and future land use scenario involving
trespassers and maintenance workers.

The cancer and non-cancer risk associated with the upper
water table zone was calculated assuming the consumption of groundwater
under a future land use scenario. The groundwater in the upper water table
zone is not used as a drinking water source and no potable wells are located
on Site, or known off Site. The risk due to Aroclor 1254 and arsenic in the
upper water table zone is considered to be conservatively estimated for the
folldwing reasons:

* the groundwater is not currently utilized as a potable supply;
* municipal water is available to the north of the Site;
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* it is highly unlikely tha: the shallow groundwater would be developed as
a potable supply; and

e Michigan Department of Public Health reguiations generally prohibit the
development of groundwater supplies in instances where the depth to
groundwater is less than 25 feet.

In addition, PCBs are considered to have limited mobility
in groundwater due to their low solubility and high affinity for adsorption to
geologic media, and as a result, would not be expected to migrate a significant
distance in the shallow water table zone off Site.

However, it is acknowledged that since the Site surface
drainage becomes part of the upper water table zone flow regime (Section 2.7),

the Site contaminants in the upper water table zone would flow generally in L
the northwesterly direction (Section 2.6), and would most likely discharge
into the surface waters in the area.
The following provides a summary of the carcinogenic
and non-carcinogenic constituents which are evaluated as chemicals of
concern in the development of RAO:s.
Chemicals of Concern Summary
Surface and Subsurface Soils
A
1 Aroclor 1254
2. Arsenic
water - Water Table Zone
1 Aroclor 1254
2 Arsenic
3. Beryllium
4. Manganese
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o) Probable Future Land Use

The Textile Road Site is currently zoned and utilized for
industrial purposes. In addition, the Ypsilanti Township future land use plan
calls for the continued light industrial classification of the property.

The property surrounding the Site consists of industrial,
gravel mining, agricultural, and mixed rural residential land uses. To the
north across Textile Road there is some commercial development (e.g., gas
station). Immediately east of the Site is a large manufacturing plant. Farther
east the land is unused. South of the Site there is rural land use with some
agricultural development. A residential trailer park and several houses exist
on land reclaimed from a separate gravel mining operation to the west of the
Site (west of Bunton Road).

41 REMOVAL ACTION OBJECTIVES

This section presents general and Site-specific removal
objectives for the Textile Road removal action. General removal objectives
are defined by the NCP and CERCLA (as amended by SARA) and are
applicable to all Superfund sites. These objectives relate to the statutory
requirements for development of any removal action. Site-specific objectives
relate to specific media, such as surface soil and ground water, and potential
exposure routes. Site-specific objectives also identify target removal areas and
concentrations. Site-specific objectives require an understanding of the
contaminants in their respective media. The Site-specific objectives are
developed based on the risk to the public health and the environment, and in
this EE/CA ARARs are also considered. These objectives should be made as
specific as possible without limiting the range of alternatives that can be
developed for detailed analysis.
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4.1.1 General Removal Objectives

The NCP states "The national goal of the remedy selection
process is to select remedies that are protective of human health and th.
environment, that maintain protection over iime, and that minimize

untreated waste™ (40 CFR 300.430).

This section of the NCP pertains to remedial actions, not
removal actions, but is considered in this EE/CA report to ensure that a
long-term solution is selected. The removal action will meet the following

general removal objectives.

The statutory scope of CERCLA was amended by SARA to

include the following requirements for remedial actions:

W/

e Obtain a degree of cleanup of hazardous substances, pollutants and
contaminants released into the environment and of control of further
releases at a minimum which assures protection of human health and the

environment.

¢ Preference for treatment that permanently and significantly reduces the
volume, toxicity or mobility of the hazardous substances, pollutants and

contaminants as a principal element.

¢ Consideration of standards, requirements, criteria or limitations under

any Federal environmental law or any promulgated standard,
requirement, criteria or limitation under a State environmental or facility
siting law that is more stringent than any Federal standard, requirement

criteria or limitation.

412 Levels of Residual Risk

Increased risk of cancer is expressed by terms such as
1x 10°6. This is a hypothetical estimate of the upper limit of risk based on
conservative or health protective assumptions and calculations. The
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statement that a chemical exposure causes a "1 x_}i()'6

cancer" means that if 1,000,000 people are exposed to a carcinogenic
contamir.ant over the course of their lives, a single additional incident of

added upper limit risk of

cancer is expected to occur. The calculation and assumptions predict that no
more than one case is expected and, in fact, there may be no additional cases
of cancer.

In 52 Federal Register (FR Vol. 52, No. 130, page 25700)
U.S. EPA published Maximum Contaminant Levels for certain volatile
organic compounds. This guidance states that the target reference risk range
for carcinogens is between 106 and 104 and that the maximum contaminant
levels for VOCs generally fall within this range (which U.S. EPA considers to
be safe and protective of public health). This guidance provides examples of
the calculations which identify that a 10~ risk level is a conservative
benchmark.

The 1990 national census indicated a population of 45,307
for Ypsilanti Township. The 1990 population of Washtenaw County was
estimated at 282,937.

413 Site-Specific Removal Action Objectives

The following Site-specific removal action objectives
(RAO) have been developed for the Textile Road Site based on the general
removal objectives:

¢ minimize the potential for direct contact with the contaminated soil;

* minimize the potential for consumption of the groundwater of the upper
water table zone;

¢ control leaching of PCBs and inorganics from the soil into the
groundwater of the upper water table zone;

e reduce the toxicity, mobility or volume of chemicals of concern through
treatment and/or containment of contaminated soil and/or groundwater;
and

¢ reduce long-term Site management and maintenance requirements.
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The development of chemical-specific RAOs for the upper
water table zone COCs is discussed in the following paragraphs.

A. PCBs (Aroclor 1254)

"Guidance on Remedial Action for Superfund Sites with
PCB Contamination” (or The PCB Guidance Document, OSWER DIRECTIVE
No. 9355.4.-01, August 1990) describes the recommended approach for
Superfund remediations involving PCB contamination. As presented in
Table 3.1 of OSWER DIRECTIVE No. 9355.4.-01, the recommended soil action
level for remedial actions is 1 ppm for residential land use and 10 to 25 ppm
for industrial use.

The Michigan Type B and C cleanup standards, generally
based on land use, are summarized as follows (MDNR Operational
Memorandum #8 and #14, June 21, 1994):

Standard Land Use Soil Cleanup Value
Type B Residential 1 mg/kg
TypeC Industrial 75mg/kg
TypeC Commerdal (MII) 10.0mg/kg
TypeC Commercial (IV) 25.0mg/kg

Arodor 1254 was identified in the SRA as a COC in the
soil, subsurface soil, and the groundwater of the upper water table zone. The
PCB Guidance Document states, "Generally, PCB soil cleanup levels based on
direct contact assumptions will provide sufficient protection of groundwater.”
The PCB Guidance Document also states, "If PCBs have contaminated
potentially drinkable groundwater, groundwater response actions should be
considered.” As identified in the EOC Study Report, the groundwater of the
upper water table zone is not a potable water source, due to its shallow depth,
thin cross-sectional thickness and low yield.

Because the soil RAO cdleanup levels established
previously should be protective of groundwater, and the groundwater of the
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upper water table zone is not a potentially potable source, no RAO has been
specified for Aroclor 1254 in the groundwater of the upper water table zone.
The RAOs specified for soil will effectively eliminate the majority of all
contamination within the fill/soil, thereby eliminating contaminant flux
(including PCBs) to groundwater.

B. Arsenic, Beryllium and Manganese

Arsenic and beryllium account for approximately
5 percent of the total health risk, while manganese accounts for
approximately 8 percent of the non-cancer health risk associated with the
consumption of groundwater from the upper water table zone. Arsenic also
accounts for 20 to 23 percent of the total health risk associated with the
ingestion and dermal contact with the soil and subsurface soil at the Site.

These inorganic compounds constitute relatively minor
proportion of the cancer and/or non-cancer health risks identified at the Site.
In addition, most of the arsenic, beryllium and manganese detected in Site
soil co-existed with soils containing PCBs at concentrations greater than
10 ppm. Therefore, it is likely, depending upon the removal action
alternative selected, that the concentrations of these inorganic compounds,
and thus their associated health effects, will be reduced as a by-product of the
RAO for PCBs in soil.

The corresponding reductions in risk associated with
inorganics will be effected by reducing the mass flux rate of inorganics into
the groundwater. The mass flux rate associated with inorganics will be
reduced by implementation of a removal action. It should be noted that the
inorganics represent only a small percentage of Site risks, and as a result, this
approach should be effective.

_ Therefore, no specific RAOs have been specified for
arsenic, beryllium, or manganese for the groundwater of the upper water
table zone.
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C  Summary

The following provides a summary of the RAOs:

Soil Cleanup Level

1. PCBs (total) 7.5-25 ppm

Groundwater

1. PCBs (total) none, achieved through RAO for PCBs in soil
2 Arsenic none, achieved through RAO for PCBs in soil
3. Beryllium none, achieved through RAO for PCBs in soil
4. Manganese none, achieved through RAO for PCBs in soil

42 IDENTIFICATION OF POTENTIAL ARARs

Removal actions under the NCP are not required to
comply with applicable or relevant and appropriate requirements (ARARSs).
ARARs are presented and utilized in this EE/CA to ensure the selection of a
long-term solution for the Site.

Guidance for the determination of ARARs is presented in
the U.S. EPA guidance document entitled "Interim Guidance on Compliance
with Applicable or Relevant and Appropriate Requirements”, August 27, 1987
(OSWER Directive Number: 9234.0-05).

ARAR:s are used to develop removal action objectives and
to scope and formulate removal action technologies and alternatives.
ARARs are deanup standards, control standards or other substantive
environmental limitations promulgated under federal or state law. The
consideration of ARARs is made in order to ensure a long-term solution.

ARARs are defined below, pursuant to SARA.
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Applicable Requirements

Applicable requirements are federal and state
requirements such as cleanup standards, standards of control, and other
environmental protection criteria or limitations that specifically address a
hazardous substance, pollutant, contaminant, removal action, location, or
other circumstance at a site.

Relevant and Appropriate Requirements

Relevant and appropriaie requirements are those federal
and state requirements that, while not applicable as defined above to the
circumstances at a site, address problems or situations sufficiently similar to
those encountered at a site that their use is well suited. Relevant and
appropriate requirements are accorded the same weight and consideration as
applicable requirements.

Other Requirements To Be Considered

The To Be Considered (TBC) category includes federal and
state non-regulatory requirements, such as guidance documents, advisories,
or criteria. Non-promulgated advisories or guidance documents do not have
the status of ARARs.

ARARSs are categorized as follows:

1. chemical-specific requirements that define acceptable exposure limits
and can therefore, be used in establishing preliminary remediation
goals;

2. action-specific requirements which may establish controls or

restrictions for specific treatment and disposal activities; and

3. location-specific requirements that may restrict activities within
specific locations such as floodplains or wetlands.

Each of these ARAR types is further discussed below.

75 CONESTOGA-ROVERS & ASSOCIATES



1) Ambient or chemical specific:

These requirements consider specific concentration limits of hazardous
constituents detected in the various environmental media. For this
group of requirements the more stringent ARARs would be considered
for determination of an acceptable cleanup level of the specific
hazardous constituent. Examples of ARARs which fall under this
category indude: Maximum Contaminant Levels (MCLs) and Primary
Drinking Water Standards.

2) Performance, design or other action specific:

This group of requirements considers ARARs which are action specific
for the management of hazardous substances such as: Resource

Conservation and Recovery Act (RCRA) regulations for facility A
closures; RCRA incineration standards; Clean Water Act pretreatment
standards for discharges to Publicly Owned Treatment Works (POTWs).

3)  Location spedific:

These requirements should be considered at the time of the final
removal action where restrictions on the site characteristics or the
surrounding environment exist. Examples include: Federal and State
siting laws for hazardous waste facilities and sites on the National

Register of Historical Places.

The review of ARARs will occur at various stages
induding the time of the final Site removal alternative. These stages include:

i) during the Site characterization phase (i.e., public health evaluation);
ii)  during the development of removal action alternatives;

ili) during the detailed analysis of the removal alternatives; and

iv)  when the final removal alternative is selected.

The consideration of ARARSs is essential through each of
these stages to ensure that the final Site removal alternative ensures a
long-term solution.
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4.2.1 Site-Specific ARARs

On the basis of existing information, the present
regulatory environment, and the completed EOC Study and Streamlined Risk
Assessment, Table 4.1 presents a listing of potential ARARs that may be of
relevance to the Textile Road Site.

4.2.2 Michigan Public Act 307

The Michigan Environmental Response Act (MERA)
(Michigan Public Act 307 (P.A. 307, 1982, as amended) is the State of Michigan
equivalent to the federal CERCLA statute. As such, it provides the rules
necessary to develop removal programs and cleanup standards for
environmental contamination sites located within the State of Michigan.

The Michigan Act 307 Rules provide for three types of
cleanup standards (Type A, Type B, and Type C). The selection of a cleanup
standard for a particular site is based on site-specific characteristics, the nature
of the contamination which exists and the anticipated future land uses of the
property. Under Rule 299.5705(2)(3), the cleanup approach may be Type A, B,
C, or a combination of types for individual chemicals within each media of
concern.

A Type A cleanup is achieved when the concentration of a
hazardous substance in any environmental media does not exceed
background or the relevant method detection limit.

Type B cleanup criteria are health-based, employing
conservative, standardized exposure assumptions that assume there will be
unrestricted direct contact with contaminated media in a residential setting.

A Type C cleanup is a health-based approach which allows
site-specific characteristics to be factored into a risk assessment. It must be
demonstrated that the assumptions used in the risk assessment are
appropriate to the site and consistent with reasonably foreseeable current and
future land uses. Less conservative exposure assumptions (than Type B) may
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be made by assuming less direct contact with the contaminated media or
restricting current and future use of the site through the application of
institutional controls and deed restrictions. Cleanup levels will vary
according to the exposure assumptions used in a site-specific risk assessment.

A generic approach to developing Type C Remedial
Action Plans for industrial and commercial sites was recently identified by
MDNR in MERA Operational Memorandum #14 (June 21, 1994). The Type C
approach was determined to be generally appropriate for industrial and
commercial sites with the following characteristics:

¢ the primary activity at the site is industrial/ commercial; and
¢ the current zoning of the site is industrial/commerdal.

The generic Type C approach includes soil and
groundwater cleanup standards for industrial and commerdial sites.

4221 Compliance With Michigan Act 307

As identified in the EOC Study Report and the
Streamlined Risk Assessment, the Textile Road Site is situated on land which
is currently zoned and utilized for light industrial purposes. In addition,
Ypsilanti Township's future land use plans contemplate that the land on and
in the vicinity of the Textile Road Site will continue to be designated for light
industrial use well into the future.

Act 307 requires Type A, B, or C (or combinations thereof)
cleanups at all environmental contamination sites. The selection of any type
of cleanup level is available at all sites. This selection is primarily based upon
probable land use prujections, the size of the site and the amount of
information regarding site conditions which has been assembled and
evaluated.

The removal action selected for this Site will be developed
in a manner which complies with an Act 307 Type A, B, or C cleanup.
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IDENTIFICATION, DESCR'PTION AND PRESCREENING
OF REMOVAL ACTION TECHNOLOGIES AND PROCESS OPTIONS

Prior to the development of a list of potential removal
alternatives, all available potentially applicable removal technologies which
could be implemented to fulfill the objectives at the Textile Road Site are
identified and prescreened.

Technoldgies are engineering or procedural components
that may be grouped together or used individually to form a removal
alternative. For example, the technologies of soil removal and incineration,
and groundwater containment, extraction and pre-treatment, when grouped
together, form removal action alternatives.

The removal tecl nologies considered in this EE/CA were
derived for the soil, which was identified in the Removal Action Objective.
Table 5.1 presents a listing of the potentially applicable response actions and
associated removal technologies/process options.

Table 5.2 presents an initial screening of potential
removal response actions and technologies/process options considered
applicable to the Site. Each of the response actions and technologies/process
options listed is evaluated as to its general technical applicability for
implementation at the Site.

The following sections provide a description and technical
feasibility evaluation of the response actions and removal
technologies/process options considered potentially applicable. The various
technologies evaluated 1n this section were selected for initial evaluation as
discussed in Section 4.0 of the PCB Guidance document.

51 NO ACTION

The "No Action" alternative allows the Site to exist as it is
without the implementation of any removal technologies. The no action
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alternative would incorporate long-term environmental monitoring at the
Site to confirm that future conditions do not deteriorate significantly from
present existing conditions. The long-term monitoring program at the
Textile Road Site would involve the monitoring of the surface waters of
Ponds 1 and 2 for Site-related constituents as well as the monitoring of the
upper water table zone groundwater to ensure that Site-specific
contamination is not impacting areas adjacent to the Site.

Contaminated soil with contaminant concentrations in
excess of clean-up goals would remain at the Site under the no action
response and no measure would be invoked to remove or physically contain
contaminant source areas. A contingency plan would be developed and
implemented dependent upon the results of the groundwater monitoring.
The contingency plan would include the monitoring of off-Site groundwater,
implementation of off-Site institutional controls, and implementation of
groundwater containment, as necessary.

52 LIMITED ACTION

The limited action response involves the implementation
of institutional controls and property access restrictions to reduce potential
human exposure to Site-related constituents.

521 Institutional Controls

This action would involve the placement of a restriction
within the deed (or other institutional controls such as zoning or building
code changes) to the property obligating the property owner to not conduct
specific activities (e.g., excavation, residential use) and warn prospective
future purchasers of the past history and condition of the property. Deed
restrictions can be made enforceable and permanent through various legal
mechanisms (e.g., Consent Decree). The use of a deed restriction does not
imply that other removal action tecinologies are unnecessary. To ensure
that the Site does not pose a threat to the environment or to public health

/
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may require the implementation of other removal action technologies in
addition to a deed restriction.

5.2.2 Access Restriction

Access to the Site may be further restricted by upgrading
the existing security fence, constructing additional security fencing or
instituting other controls to minimize entry to the Site by wildlife or
unauthorized personnel.

Although the soil with contaminant concentrations
exceeding potential cleanup goals are not addressed by this option, the
implementation of institutional controls and access restrictions would reduce
potential future human contact with Site-related constituents. As a result
limited action is considered applicable and is recommended for inclusion in
all removal alternatives.

53 PHYSICAL CONTAINMENT OPTIONS

The physical containment option involves the use of
physical barriers to contain or otherwise restrict the mobility and migration of
Site constituents associated with the soil. Potential containment options
applicable to the Textile Road Site include one or a combination of the

following:
1. capping; and

2. groundwater cutoff wall.

5.3.1 Cappin

Capping would involve the construction of a low
permeability cover over the contaminated soil at the Site. The purpose of the
cover is to prevent direct contact and reduce infiltration of precipitation
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through the soil and subsequent percolation of potentially contaminated
leachate into the groundwater. In addition, capping provides long-term
protection against erosion aad subsequent transport of contaminants.

In general, the capping technology provides very good
isolation of the contaminated soil but may extend the length of time that
other possible remedy components, such as monitoring, are required.

Materials which may be used in the construction of low
permeability caps may include:

1) Normal Portland Concrete Cover;
2) Asphaltic Concrete Cover;

3) Clay;

4) Sprayed-on Covers; and

5) Synthetic Covers.

A brief description and Site-specific screening of each cap
technology is presented below.

Normal Portland Cement Cover

This technology would involve the placement of a
concrete slab over a compacted granular base which would overlie the
contaminated soil. The thickness of the concrete cap and granular base are
dependent on the amount of anticipated settiement and the local weather
conditions.

The concrete slab would provide a durable surface which
would permit selective future surface use of the Site for storage or parking.
The concrete slab has excellent weathering characteristics and low

permeability.

Due to the reduced infiltration rate, increased
precipitation runoff would occur. This could result in stormwater
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management concerns, however, due to the relatively small surface area of
the cap, minimal stormwater runoff management would be expected.

Although concrete is susceptible to cracking from
settlement, shrinkage and frost heave, proper design of expansion joints and
reinforcing, would control cracking and minimize future maintenance.

Although the concrete cover would provide an effective
means of eliminating direct contact and erosion, a vegetative cover helps to
reduce infiltration and therefore, is a desired characteristic of the cap surface.
Therefore, the normal Portland cement cap will not be retained for further
evaluation.

Asphaltic Concrete Cover

This technology would involve the construction of an
asphaltic concrete surface over a compacted granular base. The granular base
would overlie the foundation layer. The required thicknesses of the asphaltic
concrete cap and granular drainage base are functions of the degree of
anticipated settlement and local climatic conditions.

Asphaltic concrete mixes designed to reduce infiltration
are similar to highway paving asphaltic concretes except that the percentages
of mineral filler and asphalt cement are increased. These increased
percentages serve to increase water repellency and decrease the photo
sensitive weathering characteristics as compared to normal asphaltic
pavements.

Asphaltic concrete is designed to retain enough flexibility
to mold to slight deformations of the subgrade, and is more resistant to
surface cracking than normal Portland concrete.

The increased precipitation runoff resulting from the
reduced infiltration capacity of the asphaltic concrete pavement may cause
stormwater management concerns. However, due to the relatively small
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surface area of the cap and location of the three on-Site ponds, minimal
stormwater runoff management would be expected.

Although the asphaltic concrete cover would provide an
effective means of reducing infiltration to the waste cell, a vegetative cover is
a desired characteristic of the cap surface. Therefore, the asphaltic concrete cap
will not be retained for further evaluation.

Clay Cover

This technologv would require; the pre-grading of a
foundation layer to provide two percent minimum slopes; placement of
compacted low permeability clay; placement, compaction, and grading of a
sand drainage layer, and placement, compaction, and grading of compacted
fill. The clay soil must be placed and compacted to achieve a hydraulic
conductivity of less than 10-7 cm/sec. The finished surface would be covered
with topsoil and would be seeded to provide a vegetative cover. Figure 5.1
presents a typical detail of a Michigan Act 64 compliant clay cap. This cap
would also be considered TSCA compiliant.

The implementation of this cap option would provide
protection of human health and the environment by preventing direct
contact with, or incidental ingestion of, Site-related constituents.

The drainage laver provides protection against surface
water infiltration. Infiltrated water would drain along the surface of the
sloped clay layer surface and would be discharged into ditches located adjacent
to the cap and eventually into the on-Site ponds. Frost protection of the clay
layer by the cover materials prevents degradation of the clay liner due to
freeze-thaw cycles.

The vegetative cover, topsoil and low hydraulic
conductivity clay will help to reduce infiltration into the contaminated soil.
The clay capping option is, therefore, retained for further evaluation.
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Sprayed-On Covers

This technology utilizes a surface cap of sprayed on
bituminous tar. The purpose of the tar cap is to provide a barrier to reduce
infiltration, while facilitating drainage off of the capped area.

The tar would be sprayed directly onto a compacted
granular layer. The granular layer would overlie the foundation layer. The
tar adheres to and seals the surface of the granular layer, thus reducing
infiltration.

This type of cover is not, however, resistant to freeze thaw
cycles and as such would deteriorate significantly over time (i.e., develop
cracks). This deterioration would impair the caps ability to prevent
infiltration.

Due to the lack of freeze thaw durability of sprayed-on
covers and the preference for vegetative cover, the sprayed-on cover will not
be retained for further evaluation.

Synthetic Cover

In general, this technology would involve installation of
the following layers:

* topsoil;

e common fill;

e geotextile fabric;

¢ sand drainage layer;

¢ synthetic membrane liner;
¢ sand layer; and

» grading layer.

The topsoil layer would be seeded to promote vegetative
growth.
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There are six types of synthetic liners available; High
Density Polyethylene (HDPE), Chlorosulfonated Polyethylene (Hypalon),
Chlorinated Polyethylene (CVE), Low Density Polyethylene (LDPE), butyl
rubber, and Polyvinyl Chloride (PVC). The thickness of the synthetic liner is
determined based upon the projected physical and climatic stresses
antidpated during installation and the projected service life of the cap.

Synthetic membranes may provide hydraulic
conductivities on the order of 1013 cm/sec. The flexibility of the liner makes
this technology less susceptible to leakage due to settlement or frost heave
than other capping technologies. Long-term maintenance of the vegetative
cover would be required. The long-term durability of synthetic liners has not
been conclusively demonstrated in the field.

In addition, the low permeability layer could be provided
through the utilization of a geosynthetic clay layer (GCL). GCL layers are
comprised of a bentonite mat composite which is capable of providing low
hydraulic conductivity and a general resistance to freeze-thaw deterioration.

Due to the inconclusive long-term durability of synthetic
liners, this option is eliminated from further consideration. The use of
synthetic layers of GCLs may be re-evaluated for use in the future.

53.2 Groundwater Cutoff Wall

Groundwater cutoff wall technology involves
containment of groundwater through construction of a barrier wall which
isolates the waste from the surrounding groundwater flow field.
Construction of a groundwater cutoff wall reduces the potential for the
off-Site migration of any potentially contaminated groundwater.

In order to effectively control contaminant migration, the
barrier cutoff wall must be keyed into a confining layer of low permeability at
its base and extend upwards to an elevation above the groundwater level. A
dewatering system consisting of either a gravity drainage tile system
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connected to a sump, or. an extraction well system, would be required to
control groundwater flow. At the Textile Road Site, the clay aquitard (at a
depth of 20 feet BGS) would serve as an effective lower barrier into which the

groundwater cutoff wall would be keyed.

Materials which could be utilized for the construction of a

groundwater cutoff wall at the Site are listed below:

1) slurry walls;
2) grout curtains; and
3)  sheet piles.

A general description of each of these alternative cutoff

wall materials is presented in the following sections.

5.3.2.1 Slurry Cutoff Walls

Slurry walls are the most common form of groundwater
cutoff wall implemented at hazardous waste sites. The term slurry wall is
applied to a variety of cutoff walls, constructed in a vertical trench excavated
under a slurry. The bentonite-water (BW) slurry acts to shore the trench,
preventing collapse, and also forms a filter cake on the trench walls which
acts to prevent fluid losses. The BW filter cake also reduces the native soils
effective hydraulic conductivity, as the filter cake permeability is generally on

the order of 10-7 to 10-2 cm/sec.

In brief, the trench is excavated, immediately filled with
BW slurry and subsequently backfilled with a soil-bentonite (SB backfill),
soil-attapulgite (SA backfill) or some other suitable backfill. In some instances
the trench is excavated under a slurry of cement, bentonite and water. In this
case, the cement-bentonite (CB) mixture is left in the trench to set. A typical
slurry wall construction schematic is presented as Figure 5.2. Figure 5.3
presents various slurry wall construction methods and placement options.
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Each of the following types of slurry walls are discussed
below:

e soil-bentonite (SB);
e cement-bentonite (CB); and
¢ soil-attapulgite (SA).

il-Bentonite Cutoff Walls

SB slurry walls are the most common form of
groundwater cutoff walls constructed for contaminated groundwater
containment. SB slurry walls offer advantages over other slurry wall
materials which include low costs, low permeability and the widest range of
chemical compatibilities.

ement Bentonite (CB) Cutoff Walls

The principal difference between SB and CB walls is that
of the backfill. CB walls are generallv excavated using slurries composed of
cement, bentonite and water. The difference is that the slurry is left to set to
form the completed cutoff wall. CB walls are generally more expensive than
SB walls and are not capable of providing hydraulic conductivities as low as
SB cutoffs. In general, the hydraulic conductivity of CB walls is in the range
of 106 am/sec. CB walls are also more susceptible to degradation by
contaminants in the groundwater. As with cementious materials in general,
CB cutoff walls are susceptible to attack by sulphates, strong acids and bases
(pH <4, pH >7) among other chemical substances.

As CB walls are more expensive than SB walls they are
generally not used at hazardous waste sites unless one or more of the
following conditions applies:

¢ there is no room to mix SB;

* increased physical strength is required; or

¢ extreme topography makes it impractical to grade the Site for a SB cutoff
wall installation.

88 CONESTOGA-ROVERS & ASSOCIATES

\J



As the three conditions mentioned above are not expected
to exist at the Textile Road Site, the CB cutoff wall is eliminated from further
consideration. The SB cutoff was retained for further evaluation.

Soil-Attapulgite (SA) Cutoff Walls

A relatively new method of backfilling a slurry wall to
provide low hydraulic conductivity at hazardous waste sites involves the
placement of SA backfill. SA backfill may be chosen as an appropriate backfill
when traditional bentonite backfills are found to be adversely affected by site
contamination. SA has had only limited field use and is, therefore classified
as an emerging technology. '

Attapulgite clay consists of "needle-like" silicate clay
minerals as opposed to the "plate-like" structure of bentonite. This physical
characteristic gives attapulgite clay a lower ion exchange capacity and thus it is
more resistant to chemical degradation. However, attapulgite does not have
the swelling characteristics of bentonite and thus larger percentages of
attapulgite are required in the backfill to provide hydraulic conductivity
equivalent to bentonite based backfills.

Although SA cutoff walls are more resistant to chemical
degradation, than SB walls, SA is an emerging technology. In addition, the
constituents at the Site would not be expected to have an adverse effect on
traditional soil bentonite backfills. This option is thus eliminated from
further evaluation.

5.3.2.2 Grout Curtains

Grout curtains are formed by injection of grout into
unconsolidated overburden under pressure. Several different grout mixtures
are used depending on the purpose of the grout. In general, grout mixtures
are typically formulated from cement (most common), clay alkali silicates,
organic polymers, and various mixtures of these compounds. A typical grout
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curtain construction detail is presented on Figure 5.4. Although grout
curtains may be used in soil, they have proved to be most cost effective for
applications in rock. Grout curtains are generally several times more
expensive than slurry walls and recent studies have indicated that it is
difficult to form a complete grout curtain (U.S. EPA, 1985).

Problems with grout setting and grout durability have
been encountered at hazardous waste sites due to the presence of
contaminated groundwater.

Another problem with curtain grouting is the presence of
gaps which may be left in the curtain. This may significantly increase the
permeability of the grout curtain and prevent it from meeting its design goals.

Grout curtains, which are typically more cost effective for
applications in rock, are on the order of two magnitudes higher in cost than
SB cutoff walls, and have had only limited applications at hazardous waste
sites. Grout curtains are therefore eliminated from further evaluation in
the EE/CA.

5323 Sheet Pile Cutoffs

Sheet pile cutoffs are used to produce a physical
groundwater barrier. A recently developed sheet pile cutoff is the Waterloo -
Barrier Wall (Waterloo Wall, John Cherry, October 1992).

The Waterloo Wall is a low permeability containment
wall constructed from metal sheet piles with sealable joints. A typical
Waterloo Wall Barrier assembly is depicted on Figure 5.5.

The Waterloo Wall is a readily available design which
consists of conventional metal sheet piles with the addition of sealable wall
joints to reduce the leakage of grourdwater. A variety of sealant materials
may be used including bentonite, vermiculitic grout or cementicious grout
and organic polymers. Sealant mixtures are selected to optimize chemical
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resistance and provide the lowest attainable hydraulic permeability with
respect to Site-specific conditions. The Site conditions which affect sealant
selection include general groundwater chemistry and the types of
contaminants encountered.

Based on the Site geology and contaminants present at the
Site, the Waterloo barrier wall would be effective in preventing the escape of
leachate from the contaminated soil. This wall option will be retained for
further evaluation. It should be noted, however, that the Waterloo Wall is
somewhat more expensive than the SB wall.

54 INSITU TREATMENT

The in situ treatment technologies/process options would
involve in situ treatment of approximately 18,600 cubic yards (cy) of
contaminated soil. The contaminated soil would include all Site soils with a
PCB concentration of 10 mg/kg or greater and would be consolidated prior to
in situ treatment (selected for purposes of evaluation only). The in situ
treatment process options considered for the treatment of the constituents
identified in the contaminated soil at the Textile Road Site include:

Biological;

Soil Vapor Extraction;

Soil Flushing;
Vitrification; and
Stabilization/Solidification.

AN IR S

A process description and preliminary evaluation of the

in situ process options are presented below:

54.1 Biological Treatmer.t

In situ biologica: treatment is a process where oxygen and
nutrients are added to soils in situ. These nutrients enhance and expedite the
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biological degradation of organic contaminants by either indigenous or
introduced micro-organisms.

Water is used as a carrier to transfer the
oxygen/nutrients/micro-organisms mixture to the subsurface. This is
accomplished through infiltration basins at the ground surface or through a
series of injection/extraction wells. A typical injection/extraction well system
is presented on Figure 5.6. The injection/extraction wells circulate nutrients,
oxygen and micro-orgarnisms through the contaminated media. Under these
conditions the circulating water may also desorb and dissolve contaminants
as a soil flushing system. The extracted water may be treated on Site, if
required, to remove dissolved contaminants before disposal or reinjection.

Many factors influence the effectiveness of an in situ
biological treatment process. These factors include:

¢ concentration of available oxygen;

¢ appropriate levels of macronutrients and micronutrients;
¢ redox potential;

¢ soil pH;

* degree of water saturation;

* soil temperature;

* presence of toxins;

* biodegradability of contamirants;

* by-products of degradation; and ul
¢ hydraulic conductivity of soils.

Some work has been done on the use of micro-organisms
to degrade PCBs either through enhancing conditions for indigenous
micro-organisms or mixing the contaminated material with engineered
micro-organisms. A lab scale study has shown that Aroclors 1248 and 1260
demonstrate significant resistance to microbial metabolism. A more
chlorinated PCB has a generally higher resistance to biodegradation.

Based on the above-noted difficulties in biological
treatment of the Aroclor species present at the Site, as well as the presence of
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heavy metals, oil and grease which tend to retard biodegradation, this
treatment option will not be evaluated further in the EE/CA.

5.4.2 Soil Vapor Extraction

Soil vapor extraction (or soil vacuum extraction) (SVE) is
a technique used to remove VOCs and SVOCs from the vadose (or
unsaturated) zone. SVE utilizes vapor extraction wells or trenches installed
in the contaminated areas of the vadose zone to strip VOCs and SVOCs from
the contaminated media. The extraction wells/trenches can be used alone or
in conjunction with air injection wells. Air injection wells may use
atmospheric air (passive) or forced air injection (active). An example of the
SVE equipment layout is presented on Figure 5.7.

Several factors impact the effectiveness of in situ vacuum
extraction at any particular site. These factors include:

* chemicals to be treated and their concentrations;
* soil temperature;

e air conductivity of the soil;

* moisture content;

¢ geological conditions; and

* soil sorption capacity.

SVE is not effective in removing PCB and inorganic
contaminants from soil media. As the primary contaminants of concern at
the Site were identified as PCBs and inorganics (e.g., arsenic) this technology
is deemed ineffective and will not be considered for further evaluation.

5.4.3 Soil Flushing

Soil flushing is an in situ process using a groundwater
extraction/reinjection system similar to the one presented on Figure 5.7. The
soil flushing process consists of injecting a solvent or surfactant solution into
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the affected soil, to enhance the contaminant solubilitv. The addition of a
solvent/surfactant results in increased recovery of contaminants in the

extracted groundater.

The degree to which soil flushing is effective is primarily
dependent upon the following factors:

e soil hydraulic conductivity;

e soil carbon content; and

e chemical-specific properties such as water solubility, adsorption
characteristics, vapor pressure, liquid viscosity and liquid density.

The effectiveness of soil flushing is controlled by the
solubility of the chemical compound, the tendency of a compound to adsorb o/
to soil, the porosity of soil and the contact time between soil and water.

The probability of successful treatment by soil flushing is
categorized as follows:

* high probability of successful treatment (H) for a solubility greater than
1,000 mg/L;

e moderate probability of successful treatment (M) for a solubility from 1 to
999 mg/L; and

* low probability of successful treatment (L) for a solubility less than 1 mg/L.

The solubilities of the PCBs at the Site are low and
therefore, do not lend themselves to extraction by soil flushing. Soil flushing
is therefore, eliminated from further evaluation.

544 Vitrification

Soil vitrification is an in situ batch (setting) treatment
technology which destroys organic compounds through pyrolysis, and
immobilizes inorganics within the resultant solidified mass. Vitrification
involves the use of high electrical current transmitted into the soil by large
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electrodes which transform the treated material into a pyrolyzed mass. The
contaminants are either thermally destroyed or contained in a resultant
glass-like matrix. This technology produces an off-gas waste stream which is
captured by a fume hood, and treated to meet air emission regulations, if
required. The durability of the resultant solidified mass may be measured on
the order of thousands to millions of years. Therefore, long-term
management controls would not be required. Figure 5.8 provides a schematic
of the process.

Although pilot-scale tests have been performed on PCB
wastes with satisfactory results, this technology is still relatively unproven for
field applications. Therefore, this technology will not be evaluated further in
this EE/CA. '

5.4.5 In Situ Stabilization/Solidification

In situ stabilization/solidification primarily, but not
exclusively, obtains results through the production of a monolithic block of
waste with high structural integrity and low hydraulic conductivity (106 to
108 am/sec). Contaminants (both organics and inorganics) are mechanically
locked within the solidified matrix. Contaminant loss (through leachability)
and mobility are minimized through reduction of surface area in contact with
the environment. Utilization of cement as a solidifying agent would serve to
increase the pH of infiltrating water to a level at which metals are not
significantly soluble in water. Stabilization/solidification is an effective
method of reducing the mobility of contaminants but may not reduce the
toxicity or volume.

There are two processes available for the in situ
stabilization/solidification of waste. They are mass mixing and column
mixing.

Mass mixing is accomplished using either a hydraulic
backhoe bucket or an injection rake mounted to the stick of a backhoe.
Where a backhoe with a standard bucket is used, reagents are placed on top of
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the waste and then thoroughly mixed into the sludge by the backhoe.
Injection raking introduces the reagents through the tip of the rake fingers as
the sludge is being mixed. These methods may be effective where the depth
of treatment required is small.

Column mixing employs a crane mounted auger mixing
head that is advanced into the waste matrix through a bottom-open cylinder.
The reagents are introduced into the waste as the blades rotate and travel
through the entire depth of the cylinder. Chemical reagents are added
prneumatically. The column mixing process allows containment and
collection of vapors and dust emanat.ng from the waste. Containment of
volatilized organics could be accomplished through the use of a hood over
the mixing column. Head space is kept under negative pressure to draw the
vapor and dust into a vapor treatment system.

Following the completion of a cylinder, the mixing blades
are retracted and the cylindér assembly is withdrawn. The cylinder is then
advanced through the waste at a position located adjacent to the previous
cylinder. The process is repeated until the entire waste matrix has been
treated. Figure 5.9 presents a typical column mixing method for applicable to
a waste sludge. Possible overlapping patterns to provide complete treatment
are presented on Figure 5.10. A typical process flow schematic for the column
method is presented on Figure 5.11.

Three types of stabilization/solidification reagents,
discussed below, may be applicable to the contaminated soil at the Textile
Road Site. The applicability of reagents must be determined on a Site-specific
basis by performing a treatability study on a characteristic sample of the waste.

Portland Cement

The introduction of Portland cement into a waste stream
is acoomplished with the addition of water, unless sufficient water is already
present in the waste, to ensure that nroper hydration is achieved for the
successful bonding of the matrix. During this process the waste is physically
trapped and some of the inorganics may also be chemically stabilized as
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hydroxides of metals may be formed. The basic properties of the cement also
serve to increase the pH environment rendering the inorganics less soluble
in the presence of leaching agents. Depending on the characteristics of the
waste stream, quantities of fly ash, sodium silicate, bentonite or proprietary
additives may be added in conjunction with the cement. Resultant waste
state of this process ranges from granular material to a monolithic structure
of high strength and integrity. The volume increase expected with use of this
reagent is approximately 10 to 15 percent. The treatment mix design may
provide an unconfined compressive strength (UCS) of 50 psi which meets
U.S. EPA guidelines for foundation materials in the construction of a cap.

Portland cement reagents have been used extensively in
solidification projects. Portland cement has been applied to wastes containing
metals such as cadmium, chromium, lead and zinc. It has also been used to
successfully solidify waste streams containing PCBs, oils and oil sludges.

Cement Kiln Dust

Cement kiln dust (CKD), a pozzolan, is a by-product of
cement manufacturing which is high in siliceous and aluminosilicate

‘minerals. Pozzolans tend not to have bonding properties unless they are

mixed in appropriate quantities with water and lime or cement. Pozzolanic
reactions are generally much slower than cement reactions. The result of this
process can range from a granular material to a monolithic structure.

CKD has been used in numerous solidification projects. It
has been applied to wastes consisting of oil sludges and has been used with
wastes containing metals such as lead and chromium. At the Trammel Crow
Company in Dallas, Texas, CKD was used to solidify lagoons of oil refinery
sludges containing heavy metals.

ASTM Class F Fly Ash

Fly ash is a by-product of coal burning and is a pozzolan
like CKD and therefore lacks self-hydrating properties. Fly ash must be
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combined with water and lime or cement to create a matrix which will set

properly.

Stabilization/solidification of the soil is a viable treaiment
technology which may be effectively utilized to reduce the mobility of
Site-related constituents. The stabilization/solidification technology may be
implemented utilizing a variety of stabilization/solidification agents and

materials.

Solidification/stabilization is considered a proven and
effective treatment technology and, therefore, is retained for further
evaluation.

55 WASTE REMOVAL

Waste removal would involve the excavation of
contaminated soil for treatment cr disposal through the use of one of the
technologies in Section 5.6. Figure 5.12 identifies the limits of the excavation
that would be necessary to remove all of the contaminated soil, as developed
in Section 4.0. The following paragraphs discuss waste removal activities.

The potential ex situ treatment technologies identified in
Section 5.6 require the excavation of the on-Site contaminated soil. The

volume of contaminated soil is estimated to be 18,600 cubic yards. .l

Although this technology may create problems, it will be
carried through for evaluation as an integral part of the ex situ treatment
technologies and process options.

56 EXSITU TREATMENT

The volume of source material to be excavated and treated
is estimated at approximately 18,600 cubic yards (28,000 tons). The treatment
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process options considered applicable to the treatment of the waste material at
the Textile Road Site may include:

bioremediation;

low temperature thermal desorption;
advanced electric reactor;
incineration;
stabilization/solidification;

solvent extraction; and

NSO wN -

gas-phase chemical reduction.

A description and screening evaluation for each treatment

process is presented below.

5.6.1 Bioremediation

The basis of bioremediation is to provide a favorable
environment in which microorganisms may degrade the Site-related
contaminants to non-hazardous constituents.

The applicability of bioremediation is limited to wastes
which are biologically degradable. Recent studies have identified the
potential to sequentially dechlorinate halogenated organic compounds,
including PCBs. The applicability, however, to PCBs seems to be most
amenable to PCB mixtures with lower percentages of chlorine (e.g.,

Aroclors 1221 and 1232). As a result, bioremediation is not typically effective
in removing PCBs with higher percentages of chlorine (such as those
identified at the Site).

Lab scale studies on the biodegradation of PCBs has shown
that Aroclors 1248, 1254, and 1260 are relatively resistant to biological
metabolism in concentrations greater than 5 ppm. The conclusion made was
that highly chlorinated PCBs, like those identified at the Textile Road Site, are

generally resistant to biological degradation.
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Although this technology may be effective for the
degradation of the majority of tke oil in the matrix, the actual effectiveness of
this technology would be limited by the levels of non-degradable chemicals
such as metals and highly chlorinated PCBs . The inability to remove arsenic
and PCBs form the basis for elimination of this technology from further
review in the development of remedial response actions.

5.6.2 Incineration

Incineration is a treatment technology applicable to
organic compounds. Incineration uses high temperature oxidation under
controlled conditions to degrade a substance into carbon dioxide, water vapor,
sulfur dioxide, nitrogen oxides, hvdrogen chloride gases and ash. The -/
hazardous products of incineration, such as particulates, sulfur dioxide,
nitrogen oxides and hydrogen chloride may require air emission control
equipment (U.S. EPA, October 1988). Incineration may be conducted either on
Site or off Site.

One form of on-Site incinerator is the circulating bed
combustor (CBC), illustrated on Figure 5.13. The CBC incinerator uses lower
temperatures (below 1500°F) than off-Site rotary kiln incinerators, and high
combustion air velocities in order to achieve contaminant removal.

A rotary kiln is commonly used for off-Site incineration. g
Rotary kiln incinerators are cylindrical, refractory-lined shells. They are
generally fueled by natural gas, oil or pulverized coal. Most of the heating of
the waste is due to heat transfer with the combustion product gases and the
walls of the kiln. The basic type of rotary kiln incinerator, illustrated on
Figure 5.14, consists of the kiln and an afterburner.

Wastes are fed into the kiln at the higher end and are
passed through the combustion zone as the kiln rotates. The rotation creates
turbulence which improves combustion. Rotary kiins often utilize
afterburners to ensure complete combustion. Most rotary kilns are equipped
with wet scrubber emission controls.
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The residence time and operational temperature of rotary
kiln incinerators depend upon the comnbustion characteristics and chemical
properties of the waste. Residence times can range from a few seconds for
liquid with a high BTU value to an hour or more for bulk solids.
Combustion temperature ranges from 1500°F to 3000°F (U.S. EPA,

October 1988).

Both the CBC and rotary kiln methods of incineration
have a demonstrated removal efficiency greater than 99.99 percent.

When soil is incinerated, there is only a small volume
reduction. Decontaminated soil/ash may be backfilled on Site following
additional treatment to reduce leachability, as necessary.

Inorganic contaminants are not affected by incineration
and remain in the waste material. As incineration will not remove the
inorganics, incineration ash from the Textile Road Site may contain levels of
arsenic, beryllium and manganese which may result in adverse human
health risks (based upon the SRA exposure scenarios). Therefore, the
residuals may require additional treatment and/or containment.

Several additional concerns exist with respect to
incineration. These concerns include the potential generation of incineration
byproducts which may be produced through incomplete combustion and the
release of inorganic particulates. Incomplete combustion may result in
combustion products which are more toxic than the materials originally being

incinerated.

Off-Site incineration would require the transportation of
soil to a TSCA permitted facility. Available TSCA incinerators are located in
Texas and Utah. One way distances to the available TSCA incinerators are in

excess of 1,200 miles.

Finally, on- or oif-Site incineration may not be feasible

due to the following reasons:
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* the water content of the soil may make this technology unfeasible,

e the potential for unacceptable inorganics emissions associated with the
high concentrations of metals in the waste feed,

e the lack of public acceptance of the technology,

e a general opposition to incineration by U.S. EPA, and

¢ the cost prohibitive nature of the technology.

Notwithstanding the significant concerns identified for
this technology. incineration will be retained for further evaluation.

5.6.3 Low Temperature Thermal Desorption (LTTD)

Low temperature thermal desorption (LTTD) is an
emerging technology which has been developed as an ex situ method of
treating wastes containing organic contaminants. The technology is generally
ineffective in removal of inorganic contaminants.

LTTD systems separate organics from waste materials
resulting in a significant reduction in waste volume. LTTD is generally
applicable to the remediation of volatile organic compounds (VOCs) but it has
also been applied to wastes containing semi-volatile organic compounds
(SVOCs), polyaromatic hydrocarbons (PAHs) and polychlorinated biphenyls
(PCBs). "

LTTD is an ex situ technology which reduces the volume
and mobility of contaminants through the separation and collection of
organic contaminants. A general process flow for a thermal desorption
system is presented on Figure 5.15. Wastes are pre-screened to remove
materials greater than two inches in size. This improves heat transfer,
reduces clogging of the equipment and allows for stable operating conditions.
Dewatering of the wastes may be needed to allow efficient loading of the
LTTD unit and increased processing efficiency. The waste material is then fed
directly to the desorber (heater) by a gravity conveyor system or screw augers.
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The heating of the waste materials (generally 200°F to
1100°F) causes volatilization of the water and organic contaminants into a
carrier gas stream. Chemical reactions and combustion are inhibited by
controlling the temperatures and oxygen content in the desorber. Oxygen
levels of less than one percent can be achieved with the use of an inert carrier
gas (e.g., nitrogen) to continuously purge the desorber.

Following desorption, the carrier gas may be treated by
incineration in an afterburner, or cooled to condense the volatilized water
and organics into liquids. The cooled carrier gas may require treatment to
meet air quality requirements before venting to the atmosphere. Typical
treatment methods include baghouses, cyclone separators, carbon adsorption
or liquid scrubber systems. Carrier gases can also be recycled to the desorber

for reuse in oxygen purging.

The condensed water/organic mixture is collected and the
water is separated from the organics, usually by gravity. The water is recycled
for reuse in processing or treated for release to the ground or a surface water
body. The condensed and separated liquid organics are collected for further
treatment. Treatment of desorbed liquids may include incineration, land
disposal or equivalent treatment.

Residual streams of solid materials include oversized
rejects, off-gas particulates, spent carbon and treated solids. The oversized
rejects are usually disposed of in an approved manner off Site or size reduced
to allow feeding to the desorber. Particulate matter collected from the gas
treatment is usually recycled to the desorber. The spent carbon can be
regenerated for reuse. The treated media is sprayed with recycled water to
control dusting and can generally be backfilled on Site if applicable hazardous
waste disposal regulations are met. The process is generally not effective in
the treatment of inorganic wastes because inorganics (e.g., metals) have low
volatilities. Therefore, if metals are present in the waste stream it may be
necessary to stabilize/solidify the treated waste to meet leachability criteria
prior to backfilling. In addition, high water content may make LTTD

unfeasible.
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The LTTD technologies which would be applicable for the
Textile Road Site include rotary kilns, beds, and screw auger desorbers. These
technologies are discussed below.

Rotary Kiln Desorber

The rotary kiln desorber (RKD) is based on the rotary kiln
incinerator (RKI) described in the incineration technology review
(Section 5.6.2). The design, construction and processing equipment used in a
RKD is very similar to that used in a RKI. The essential difference in the two
types of equipment is the operating temperature. RKDs operate at lower
temperatures, generally achieved through indirect heating of the kiln, to
allow volatization and prevent combustion. Off-gas treatment and residual
solid handling in a RKD are similar to that used in a RKI.

RKDs have extensive heat exchangers which are used to
cool the flue gas from the desorber and prcvide contaminant condensation.
The condensate is collected and non-aqueous phase liquids (NAPLs) separated
from water in oil-water separators. The separated NAPLs are collected and
stored for further treatment. If an afterburner is used, the NAPLs are usually
not condensed and are incinerated as a vapor.

The RKD may be used with solid, liquid or mixed waste
feed streams. The residual waste streams from a RKD include treated solids,
particulates collected from the vapors and wastewater from the air scrubbers.

A RKD requires common energy sources such as propane
or natural gas as fuels.

uidi Bed Desorber

A fluidized bed desorber (FBD) consists of a heating
chamber which fluidizes the waste by directing an inert gas (usually nitrogen)
through a bed of heated waste. The waste is typically heated using fuel to heat
the desorption chamber and/or the gas used for fluidization. FBDs are
designed and operated in a similar fashion to fluidized bed incinerators

“/
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(FBIs). Liquids, sludges or solids are introduced in the bottom of the bed
which may consist of waste material mixed with sand or another suitable
material. Wastes are fed to tne FBD via pumps, screw augers Or pneumatic
injection and the ash is typically removed by gravity or screw augers.

An FBD can be adapted to provide LTTD of a wide range
of materials. The residual streams from the FBD are typically bed material
(treated solids) and flue gases from the desorber. The treated solids are
typically collected and backfilled on site. Gases are cooled to condense the
organic contaminants and water. Particulates in the flue gas are usually
collected by cyclones and recycled to the FBD. Condensed liquids are separated
by an oil-water separator in order to remove NAPLs for further treatment and
water which may require treatment prior to release to surface water or sewers.

Screw Auger Desorber

The screw auger desorber (SAD) consists of a chamber
containing one or more indirectly heated hollow screw augers. The waste is
fed into the chamber and the screw augers provide mixing and heating. The
chamber is usually jacketed to allow for the circulation of a heat transfer agent
to provide further heating of the waste.

Solids from the SAD are discharged and collected. The
vapors generated from SADs are cooled by a heat exchanger to condense the
organic contaminants and water. The oil and water phases of the condensed
liquids are separated in an oil-water separator. The NAPLs collected require
further treatment as an afterburner is not available with the SAD.

Off-gases are typically treated by particulate collectors
(e.g., baghouses), by scrubbers, or carbon absorption equipment prior to release
to the atmosphere.

In many cases, the treated soil may be backfilled on site,
thereby eliminating transportation, disposal and backfill costs, while the
condensed organics are disposed of off site. This will not be possible without
further treatment to remove the inorganic constituents at the Textile Road
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Site. LTTD is most suitable for high solid content wastes that have low to
medium levels of organic contamination. As with incineration, the residual
material produced from LTTD will contain inorganics which may pose an
unacceptable risk based upon the SRA. Therefore, the residuals may require
additional treatment and/or containment to ensure protection of human
health and the environment. The LTTD process is best suited to sandy soils.
LTTD may be unsuitable for a variety of reasons as discussed for incineration
in Section 5.6.2, however, LTTD will be retained for further evaluation.

5.6.4 Advanced Electric Reactor (AER)

The advanced electric reactor (AER) rapidly heats
materials to temperatures in the range of 4000°F using intense thermal
radiation in the near-infrared region. The contaminants which can be in
gaseous, liquid or solid form, are isolated from the reactor core walls by
means of a gaseous blanket formed by flowing nitrogen radially inward
through the porous core walls. Carbon electrodes are heated, and in turn,
heat the reactor core to incandescence. Energy transfer under these conditions
is accomplished through thermal radiative coupling from the core to the feed
materials. The feed streams to the reactor are solid, liquid or gaseous wastes
and the blanket gas, nitrogen. Destruction is accomplished by pyrolysis rather
than oxidation. It is important to note that the typical products produced by
incineration such as carbon monoxide, carbon dioxide and oxides of nitrogen,
are not formed in significant concentrations by the AER method.

The effectiveness of this technology to treat Site-related
materials could be ascertained through the completion of a Site-specific
treatability study. However, it should be noted that this is a relatively
unproven technology and its ultimate success is questionable. As a result, the
AER treatment process will not be considered further in this EE/CA.

L 4
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5.6.5 Stabilization/Solidifi-ation

The chemical processes involved in the ex situ
stabilization/solidification process are identical to those presented for in situ
stabilization/solidification (Section 5.4.5). Ex situ stabilization/solidification
involves the excavation of the waste material and subsequent batch mixing of
the waste with the reagents in a pug mill prior to backfilling. A process flow
diagram for ex situ stabilization/solidification is presented on Figure 5.16.

, The stabilization/solidification reagents presented in
Section 5.4.5 are also applicable to ex situ stabilization/solidification,
however, their individual feasibility in treating the contaminated waste at the
Site would be determined based on the results of a Site-specific treatability
study.

Stabilization/solidification of the soil is a viable treatment
technology which may be effectively used to reduce the mobility and
environmental exposure of Site-related constituents. The
stabilization/solidification technology may be implemented utilizing a
variety of stabilization/solidification agents and materials. This technology
will be retained for further evaluation.

5.6.6 Solvent Extraction

Solvent extraction involves the removal of PCBs from
excavated soil and concentration of the PCB residual wastestream. The Basic
Extraction Sludge Treatment (B.E.S.T.) process has been SITE demonstrated
and shown to effectively remove PCBs from waste media. B.E.S.T. utilizes
the properties of inverse miscibility in water of the solvent triethylamine
(TEA) to segregate oil-contaminated soil/sludge into its oil, water, and solid
fractions. Organic contaminants such as PCBs, are physically separated from
the waste media and concentrated in the oil product stream. The process
involves multiple extraction cycles followed by solvent recovery, oil
polishing (i.e., residual solvent removal from oil), solid residual drying and
water stripping. The actual number of extraction cycles required to achieve
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clean-up levels is dependent on the level of contamination present and the
volume of waste processed.

Triethylamine exhibits several characteristics that
enhance its use as a solvent, which include:

* TEA possesses high vapor pressure which allows for easy solvent recovery
from the extract (oil, water, and solvent) using steam stripping;

¢ the formation of low boiling azeotrope with water, which allows solvent
recovery from water to very low residual levels; and

¢ TEA is alkaline (pH = 10), which may cause some heavy metals to form
metal hydroxides which precipitate out of solution and exit process.

Typically, a total area of 1 acre is required to house the
system and store treated and untreated material. The B.E.S.T. System itself
occupies an area of approximately 0.23 acres and requires, according to the
National Fire Prevention Association, a perimeter fence.

The required feed preparation includes the collection of
samples for analytical analysis, transportation of waste feed (soil or sludge) to
the pretreatment area, and screening of the waste material to less than or
equal to 12 inch particle size. Once the feed material has been screened it is
introduced into the system. A process flow diagram for the system is
presented in Figure 5.17 and outlined below.

The sludge feed enters the premix tank where chilled
solvent and a predetermined quantity of caustic is added. The mixture is
agitated and allowed to settle. The agitation time and settling times are
determined based upon the specific composition of the waste feed being
processed. The liquid portion of the mixture (solvent, water and oil) is
decanted via premix tank decant ports and transferred to the centrifuge where
fine solids are separated from the liquid phase by centrifugation, fines are
routed to the extractor/dryer for further processing, while the remaining
liquid is transported to the centrate tank.
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Solution from the centrate tanksis routed to the oil
decanter where it is separated into its aqueous and organic phases. The
aqueous phase liquids are transferred to the water receiving tank. The
organic phase liquids are routed to the solvent evaporator. The solvent
evaporator initially heats the organic phase liquids to a temperature of 170°F
causing the azeotrope of water and triethylamine to vaporize. The liquid is
heated further to 193°F causing pure triethylamine to vaporize. Water is
injected into the Solvent Evaporator as a final stage to form an azeotrope
with the treithylamine solvent. The azeotrope serves to dislodge the
triethylamine residual from the oil. The oil stream is discharged from the
solvent evaporator and stored for alternate treatment.

The triethylamine/water vapor produced in the solvent
evaporator is condensed utilizing heat exchangers. The resulting product is
treithylamine/water liquid at 110°F. At this temperature, water is only
partially miscible with the solvent and separation is achieved through a
continuous flow decanter which separates solvent from water. The solvent is
recycled to the solvent storage tank. The water is drained by gravity to the
water receiving tank.

Once a significant volume of sludge has been processed in
the premix tank the material product is transferred to the extractor/dryer
where warm and hot extractions are performed.

In the extractor/dryer warm treithylamine is added to the
waste and the components are mixed, heated, agitated, settled and decanted.
The solids are heated by steam contained within the steam jacket of the
extractor/dryer. The steam provides sufficient heat to achieve the heat of
vaporization of the water and triethylamine azeotrope. The vapor is
condensed and routed to the continuous flow solvent decanter where the
miscible fluid is segregated into water and triethylamine which is routed to
the water receiving tank and solvent storage tank, respectively.

The next step in the process is solids drying. Prior to

drying a small amount of caustic is added for pH control. Steam is introduced
into the extractor/dryer to heat the solids to approximately 170°F and promote
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the removal of residual triethylamine. The solvent and steam form an
azeotrope which is directed to the dryer condensor. Following removal of the
residual solvent, the temperature in the extractor dryer is raised to the boiling
point of water to complete the drying process. The processed dry solids are
discharged from the extractor/dryer through the discharge port at the bottom
of the extractor/dryer. Processed solids may be disposed of on Site or
transported to an off-Site disposal facility.

The product water produced may be pretreated, if
required, prior to discharge to a surface water body or a POTW.

The effectiveness of this technology has been SITE
demonstrated, with favorable results and could be considered a viable
treatment option for the contaminated soil at Textile Road Site. The ability of
this technology to meet the required cleanup levels would be determined by a
Site-specific treatability study. This technology is retained for further

analyses.

5.6.7 Gas-Phase Chemical Reduction

Gas-phase chemical reduction (GPCR) is an emerging
destruction technology. Figure 5.18 presents a schematic of the GPCR process.
For solid waste streams (including most sludges) the process first involves
thermal desorption of the solid waste stream (including soil, sludge or
sediment) to remove organic contaminants. Desorption is followed by
treatment of the desorbed contaminants in the gas-phase utilizing a hydrogen
reactor.

Prior to entering the reactor, hydrogen is introduced to the
desorbed waste stream. In the hydrogen reactor, the organic contaminants
undergo a series of thermochemical reactions at temperatures of 850°C
(1562°F) or higher which cause hydrogen to react with organic constituents
such as PCBs, producing smaller lighter hydrocarbons.
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Benzene and hydrogen chloride are typical products of a
PCB undergoing gas-phase chemical reduction. A secondary reaction serves
to reduce benzene and hydrogen to methane gas. Following the reduction of
PCBs into methane and hydrogen chloride, the hydrogen chloride (acid gas)
and water are removed using a scrubber. A portion of the methane gas
product is used as an energy source in the boiler, while the excess methane
gas undergoes a water shift reaction which serves to provide a hydrogen
source for the reactor.

GPCR has been demonstrated at two sites at the Pilot scale
with positive results. It should be noted, however, that full scale treatment of
PCB containing sludges has not been completed, and although promising,
this technology is still unproven.

GPCR has been demonstrated to achieve PCB DREs in
excess of 99.9999 percent. The technology is well suited to the treatment of
PCB contaminated soil and should be retained for further evaluation. It
should be noted that the GPCR process is ineffective in the treatment of
inorganics. The solid waste streams at some sites would, therefore, require
tertiary treatment. In addition, the water content of the soil may make this
technology unfeasible. '

The decision to apply the gas phase chemical reduction
treatment process to a particular PCB contaminated soil would be decided
based upon the results of a Site-specific treatability study. Notwithstanding
the concerns identified for this technology, GPCR has been retained for
further evaluation.

57 DISPOSAL

Land disposal involves the placement of contaminated
soil or treated soil into a secure disposal landfill. The disposal option could
consist of either on- or off-Site disposal. Brief descriptions of on- and off-Site
disposal, as they apply to the treated and/or untreated contaminated soil from
the Site, are presented in the following sections.
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5.7.1 On-Site Disposal

This technology would involve the disposal of
contaminated soil on Site, in accordance with applicable state and/or federal
regulations. The contaminated soil would be disposed of in an on-Site
containment vault. The vault would be constructed of a Act 64 liner/cap
(which is TSCA compliant) system with leachate collection/leak detection.
This option would allow contaminated soil to be excavated and placed within
a constructed landfill cell on Site.

This technology is considered to be effective and,
therefore, is retained for further evaluation. ./

5.7.2 Off-Site Disposal

Excavated soils contaminated with PCBs with
concentrations greater than 50 ppm would be transported to a Resource
Conservation and Recovery Act (RCRA) or Toxic Substance Control Act
(TSCA) permitted chemical waste landfill. Land disposal does not involve
treatment of soil, but rather relies on the technologies incorporated in the
construction of the landfill to contain the waste and prevent a future release
to the environment. (W)

Limitations of this technology include availability of
approved space, transportation distance and cost. This technology has
significant concerns associated with trucking of materials over long distances.
However, it will be retained for further evaluation.

In addition, it should be noted, that off-Site disposal may
be utilized as a sub-component for various waste streams and alternatives.
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58 SUMMARY OF PRESCREENING OF REMOVAL
TECHNOLOGIES AND PROCESS OPTIONS

The following process options and technologies were

evaluated for potential implementation at the Site:
No Action

Limited Action

¢ Institutional controls and property access restrictions.

Physical Containment

¢ Capping:
- normal Portland cement cover,
- asphaltic concrete cover,
- clay,
- sprayed on covers, and
- synthetic covers.

* Groundwater Cutoff Wall:
- slurry walls,
- grout curtains, and
- sheet piles.

In Situ Treatment

¢ Biological;

¢ Soil Vapor Extraction;

¢ Soil Flushing/Solvent Washing;
¢ Vitrification; and

e Stabilization/Solidification.
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Waste Removal
e Various options

Ex Situ Treatment

e Bioremediation;

¢ Incineration;

e Low Temperature Thermal Desorption;
e Advanced Electric Reactor;

e Stabilization/Solidification;

e Solvent Extraction; and

e Gas-Phase Chemical Reduction.

Disposal

e On-Site Disposal; and
¢ Off-Site Disposal.

The advanced electric reactor technology is relatively
unproven and as such was eliminated from further evaluation.

Bioremediation was eliminated due to its inability to
effectively degrade the PCB and inorganic constituents of the waste.

In situ biological treatment was eliminated from further
consideration due to the nature of the contaminated soil (i.e., contains oils
and grease which impair the effectiveness of biological treatment), the
difficulty in maintaining an ideal controlled environment for microbial
growth and activity, and the inability of this technology to degrade the PCB
and inorganic Site-related constituents.

In situ soil vapor extraction was eliminated from further
evaluation, as it is typically not effective in removing PCB and inorganic
chemical constituents.
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In situ vitrification is still relatively unproven and
ineffective on high water content wastes and, therefore, was eliminated from

further consideration.

In situ soil flushing is generally ineffective in reducing
contaminants levels of low solubility contaminants including metals and
PCBs and, therefore, was eliminated from further evaluation.

The remaining remedial technologies are retained for

further evaluation:

No_ Action

Limited Action

¢ Institutional controls and property access restrictions

Physical Containment
¢ Capping
- day;
¢ Groundwater Cutoff Wall
- slurry walls; and
- sheet piles.
In Situ
¢ Stabilization/Solidification
Waste Removal
e Various options

Ex Situ

¢ Incineration;
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e Low Temperature Thermal Desorption;

Solvent Extraction;
Gas-Phase Chemical Reduction; and
Stabilization /Solidification.

Disposal

¢ On-Site Disposal; and
e Off-Site Disposal
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60 EV ION OF REMOVAL ACTION TECHNOLOGI

This section presents an evaluation of removal actions,
technologies or process options applicable to the Textile Road Site soils, in
terms of their effectiveness, implementability and cost.

Effectiveness

This criteria includes further evaluation of the
effectiveness of specific technologies or process options, retained from
Section 5.0, relative to other processes grouped within the same technology
type. The evaluation focuses on:

1. the potential of each process option to successfully treat the estimated
area or volume of media and meeting the remediation goals identified
in the removal action objectives;

2. the potential impacts to human health and the environment during
the construction and implementation phase; and

3. the proven effectiveness and reliability >f process with respect to the
types of contaminants and conditions present at the Site.

Implementability

The implementability criteria as applied in the screening
phase of Section 5.0 was used as an initial screening mechanism to eliminate
technologies or process options which were clearly ineffective or unworkable
at the Site. In the evaluation stage implementability concerns administrative

aspects of implementability including:

1. the ability to obtain perrfqgiits; for off-Site actions;
2. the availability of treatmént, storage and disposal services; and
3. the availability ot necessary equipment and skilled workers to

implement the technology.
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The cost criteria considers the relative capital and
operation and maintenance costs associated with the implementation of a
technology. At the evaluation stage costing is conducted on a comparative
level (i.e., low, medium, high) and is generally conducted on the basis of
engineering judgment.

The following sections provide an evaluation of the
technology process options in terms of the criteria defined above. The
evaluation is conducted in a comparative fashion ranking individual process
options within a technology type. Table 6.1 presents an evaluation of the
remedial technologies which remain following screening in Section 5.0.

The technology tvpes considered include the following:

e No Action;

e Limited Action;

e Physical Containment;

e Removal and Soil Treatment; and

* Disposal.

6.1 NO ACTION

The No Action Response consists of soil and groundwater
sampling with no other remedial action taken. A contingency plan may be
developed.

Effectiveness

No measures are taken in the No Action alternative to
reduce toxidty, mobility, or volume of Site-related constituents. The No
Action alternative does not minimize the potential for direct contact with the
contaminated soil or consumption of the groundwater of the upper water
table zone.
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In general the No Action alternative is not effective in
accomplishing the Site-specific removal action objectives.

Implementability

Not Applicable.

Cost

The costs of the semi-annual monitoring of the
sediments, surface water and groundwater, are the only costs associated with
the No Action alternative. These costs are considered to be very low in
comparison to other options and are expected to be in the range of $30,000 to
$35,000 per year.

6.2 LIMITED ACTION

Limited Action consists of institutional controls, in the
form of deed restrictions (or similar measures), modifications to zoning and
building codes, and access restrictions (i.e., upgrading of Site security fencing).

Effectiveness

This action will minimize the potential for direct contact
with contaminated soil and consumption of the groundwater of the upper
water table zone at the Site, through the implementation of deed restrictions,
(or similar measures) modifications to zoning and building codes, and access
restrictions.

Implementability

The addition of deed restrictions (or similar measures),
modifications to zoning and building codes, upgrading of the existing security
fence would be easily implemented.
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Costs

The cost of implementing the limited action alternative
would be low and is expected to include deed restrictions, modifications to
zoning and the building code (as appropriate), ongoing maintenance of Site
security fencing and implementation of a semi-annual monitoring program
as described in Section 6.1.

The estimated capital cost associated with the addition of
deed restrictions (or similar measures) is $120,000, while security fence
maintenance and semi-annual monitoring costs are expected to be in the
range of $35,000 to $40,000 per year.

63 PHYSICAL CONTAINMENT

Physical containment of the waste material at the Textile
Road Site could be accomplished through the implementation of a low
permeability cap and/or a groundwater cutoff wall. Prescreening of
potentially applicable groundwater (GW) cutoff walls and capping materials
in Section 5.0 identified the following technically feasible options.

Capping
¢ Michigan Act 64/TSCA Compliant Clay Cap.

GW _Cutoff Wall

¢ Soil Bentonite Slurry Wall; and
e Waterloo Barrier Wall.
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6.3.1 Capping
Effectiveness

Construction of a Michigan Act 64/TSCA compliant clay
cap over the contaminated soil at the Site would reduce the risk to human
health and the environment as it would remove the threat of direct contact
with the contaminated soil. Capping is a proven technology which would
reduce infiltration through the capped materials, thus reducing the potential
for off-Site migration of Site-related contaminants in the upper water table.

Implementability

Construction of a clay cap would be performed using
locally available materials. Clearing, grading, and revegitating the capped
area would be necessary.

A long-term groundwater monitoring plan would be

required under this option.

Cost

The construction cost of a Michigan Act 64/TSCA
compliant clay cap for the Site will vary according to final cap design
requirements. The estimated capital cost for construction of the cap including
a foundation layer is considered to be low in comparison to other
technologies and is estimated to be in the range of $1,000,000 to $1,500,000.

The annual costs including groundwater monitoring and
cap maintenance are estimated to be $40,000 to $50,000 per year.
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6.3.2 Groundwater Cutoff Wall

Effectiveness

Installation of a groundwater cutoff wall and the
associated extraction well/groundwater treatment system would effectively
reduce the potential for Site-related contaminants to be mobilized in
groundwater through isolation of the Site from the groundwater system. The
SB and Waterloo Walls are both considered effective.

Implementabili

Groundwater cutoff walls are an established technology
for which vendors and materials are readily available. No problems with the
implementation of this option are anticipated, however, long-term
monitoring of Site soils, and groundwater would be required as part of this
option.

Cost

This groundwater cutoff a.ternative would cost
approximately $600,000 to implement, with annual costs (including
semi-annual monitoring and groundwater treatment) of approximately

$60,000.

The costs associated with groundwater cutoff walls are
relatively low and fall between the costs of the limited action alternative and
capping. The Waterloo Barrier Wall is somewhat more expensive than the
SB cutoff wall. As a result, the Waterloo Barrier was will not be considered
for further evaluation.

64 SOIL TREATMENT

All of the treatm.ent options, with the exception of in situ
stabilization/solidification, would require excavation of the soils to be treated.
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Section 5.0 provided a screenihg analysis of removal
treatment technologies potentially applicable to the Textile Road Site. The
treatment technologies which remain following prescreening includz:

¢ In Situ Stabilization/Solidification;

¢ Ex Situ Stabilization/Solidification;

¢ On-Site Incineration;

e Off-Site Incineration;

¢ Low Temperature Thermal Desorption;
¢ Solvent Extraction; and

¢ Gas-Phase Chemical Reduction.

6.4.1 In Situ Stabilization/Solidification

Effectiveness

In situ stabilization/solidification is effective in
immobilizing the waste. It also reduces the potentially exposed surface area of
the waste, by creating a more durable low permeability matrix, thus
minimizing the potential for contaminant transfer through interaction with
groundwater in direct contact.

Stabilization/solidification may produce an alkaline
environment causing the precipitation of metals. These precipitates are not
leachable. Other contaminants, such as organic compounds, would be
mechanically locked into the durable, low hydraulic conductivity (usually
106 to 108 cm/sec) matrix. Thus, the potential toxicological impacts to
human health and the environment are greatly reduced, if not eliminated, as

the waste is contained within a monolithic structure.

In situ mixing of contaminated media and
solidification/stabilization reagents may be performed by mass mixing
(i.e., utilizing a backhoe) or by column mixing. Column mixing is performed
by an auger within an open bottom cylinder.
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In situ mass-mixing of the waste and reagents may present
difficulties in quality control monitoring. Mass-mixing techniques attempt to
create a homogeneous product but homogeneity of the treated media is
reliant primarily upon the care and skill of the equipment operators.

In situ stabilization/solidification by mass mixing may
present potential harmful effects to the on-Site works while the treatment
process is in effect. Processing of the waste may cause contaminated dust to
become airborme. Dust control monitoring and personal protective
equipment (PPE) will be necessary to properly maintain the Site conditions
within health guidelines.

In situ column mixing is a carefully controlled process
which ensures homogeneity of the treated waste. In situ column mixing also
minimizes the concern for dust and organic vapor generation as compared to
ex situ techniques.

Stabilization/solidification has been widely used for
hazardous waste Site remediation. Column mixing has been used at several
sites and was evaluated by the U.S. EPA in a SITE Technology Demonstration
and deemed effective.

Implementabili

There are no permits required for the implementation of
this alternative.

This technology is offered by numerous vendors with
extensive experience in earth moving operations and
stabilization/solidification treatment processes. With the exception of
column mixing, the necessary equipment can be rented by the vendor if they
do not own it. In the case of column mixing, several vendors have the
equipment and resources required to complete stabilization/solidification of
the waste media.
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Any storage areas required for temporary stockpiling of
material may be accommodated at the Site.

Cost

The cost of treatment of the waste matrix using the in situ
solidification/stabilization technology may range from $75 to $200 per ton
depending upon the method of mixing and the type of reagent used. The cost
to treat 28,000 tons of waste using stabilization/solidification would be
approximately $2 to $5 million. This cost is ranked as a medium level cost in
relation to other treatment technologies evaluated herein.

Annual costs, including semi-annual monitoring are
expected to range from $35,000 to $40,000 per year.

6.4.2 ExSitu Stabilization/Solidification
Effectiveness

Ex situ stabilization/solidification is effective in
immobilizing the waste. It also reduces the potentially exposed surface area of
the waste by creating a more durable low permeability matrix, thus
minimizing the potential for contaminant transfer through interaction with
groundwater in direct contact.

Stabilization/solidification may produce an alkaline
environment causing the precipitation of metals. These precipitates have
very low leachability. Other contaminants, such as organic compounds,
would be mechanically locked into the durable, low hydraulic conductivity
(usually 1076 to 108 cm/sec) matrix. Thus, the potential toxicological impacts
to human health and the environment are greatly reduced, if not eliminated,
as the waste is contained within a monolithic structure.

Implementation of the ex situ stabilization/solidification
technology may release volatile compounds and dust which are potentially
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harmful to on-Site workers. Excavation, processing, and backfilling of the
waste may cause contaminated dust and volatile organic compounds to
become airborne. Dust control measures, air monitoring and personal
protective equipment (PPE) may be necessary to properly maintain the Site
conditions within health guidelines.

The ex situ solidification/stabilization process has been
extensively used and has proven effective for materials with similar
characteristics to the soil present at the Textile Road Site.

Implementability

There are no permits required for the implementation of
this alternative. W/

This technology is offered by numerous vendors with
extensive experience in earth moving operations and
stabilization /solidification treatment processes.

Any storage areas required for temporary stockpiling of
materials may be constructed on Site.

This technologv would involve the use of general
excavation/construction equipment which is easily mobilized to the Site.

Cost

Ex situ stabilization/solidification costs typically range
from $75 to $200 per ton. The cost to treat 28,000 tons using
stabilization/solidification would be approximately $2 to $5 million. This cost
is ranked as a medium level cost in relation to other treatment technologies
evaluated herein. It should be noted that ex situ stabilization/solidification
would be expected to be marginally more expensive than in situ treatment
due to the excavation step required to implement the technology.

126 CONESTOGA-ROVERS & ASSOCIATES



.yl »

Annual costs, including semi-annual monitoring are
expected to range from $35,000 to $40,000 per year.

6.4.3 On-Site Incineration
Effectiveness

Incineration is a proven technology with a demonstrated
removal efficiency greater than 99.99 percent. Trial burns are required to
optimize the temperature and residence time for maximum efficiency.
Hazardous products of incineration such as particulates, sulfur dioxide,
nitrogen oxides and hydrogen chloride in the off-gas would require air
emission control equipment and disposal as a hazardous waste. On-Site
incineration may also result in unacceptable inorganics emission due to the
levels of inorganics in the waste feed.

The treated waste may require subsequent treatment with
solidification/stabilization. In addition, the effectiveness of incineration may
be significantly reduced due to the high water content of the soil.

Implementability

On-Site incineration requires a trial burn and permitting.
The necessity to comply with permitting requirements could present a
significant obstacle to the implementation of on-Site incineration. Other
concerns include:

¢ visibility concerns associated with the release of large volumes of steam;

¢ the lack of public acceptance;

¢ arecent re-evaluation by U.S. EPA which has resulted in a preference for
the selection of alternatives not involving incineration; and

* problems associated with ash disposal.
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Cost

On-Site incineration custs are in the range of $500 to
$1,000/ton. The cost to treat 28,000 tons using on-Site incineration would be
approximately $14 to $28 million. These costs are considered to be high in
comparison to other technologies evaluated herein.

6.4.4 Off-Site Incineration
Effectiveness

Off-Site incineration would have the same effectiveness
as the on-Site incineration option discussed in Section 6.4.3.

Implementabilit

Approvals would be required from the selected
incdineration facility to permit off-Site incineration. Obtaining these
approvals could result in substantial delays in implementation. The
availability of TSCA-permitted incinerators is uncertain due to the high
demand for incineration of PCB-contaminated materials. The closest
TSCA-permitted incinerators are located in Utah and Kentucky.

Permits for the transportation of contaminated soil to the
selected incinerators would have to pe obtained.

In addition, there are significant concerns associated with
the requirement to transport wastes over long distances. Off-Site disposal of
the waste materials will require the transport of in excess of 1,000 truck loads
of waste over a minimum distance in excess of 1,200 miles. Additional risks
may be associated with the disposal of incinerator residuals to other facilities.

v/
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Off-Site incineration typically costs $1,000 to $2,000/ton
plus an additional $200/ton for transportation. Therefore, the off-Site
incineration of 28,000 tons of waste would cost approximately $28 to
$56 million. This cost does not include excavation or any necessary ash
treatment. This cost is considered to be very high in comparison to other
treatment alternatives evaluated herein. Off-Site incineration, has additional
risk associated with the transportation of soils and uncertainty concerning the
availability on TSCA-approved incinerators, while being no more effective
than an on-Site incinerator. As a result off-Site incineration will not be
considered for further evaluation.

6.4.5 Low Temperature Thermal Desorption

Effectiveness

The low temperature thermal desorption (LTTD) process
is generally applicable to solids, sludges and liquids which contain a
minimum of 30 percent solids (i.e., less than 70 percent moisture) and less
than 10 percent organic contaminants.

Low temperature thermal desorption is an effective
means of removing organic compounds from contaminated soils.
Contaminant levels in the residual solid down to analytical detection limits
have been reported. LTTD has been shown to be effective at treating
materials contaminated with coal tars, petroleum hydrocarbons, semi-volatile
and volatile organic compounds (SVOCs, VOCs), and higher boiling
compounds such as PCBs.

Mobility of inorganic Site constituents would still be a
concern, as inorganics are not treated by this technology. The treated waste
may require subsequent treatment with solidification/stabilization. In
addition, the effectiveness of LTTD may be reduced due to the water content
of the soil.
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As this treatment process is conducted in an enclosed
unit, and ext.aust gases are treated prior to discharge, chemical emissions to
the atmosphere during treatment are not expected to be a concern.

LTTD is a proven technology being selected in increasing
numbers at Superfund sites.

Implementability

Permitting for thermal desorbers may require significant
time and money. If an afterburner is used, incinerator permitting may be
necessary. Public acceptance of thermal desorbers may, however, be greater
than if incineration is chosen as the remedial action technology. The use of LW
thermal desorbers on sites may simplifv/clarify the permitting process.

Mobile low temperature thermal treatment units are
available from several suppliers and, therefore, the technology can be readily
implemented.

Any necessary temporary storage facilities can be arranged
on Site, though only minimal space is expected to be required for the
stockpiling of excavated and treated material.

The desorption units are mobiie and are mounted on two “/
to four highway trailers. Desorbers generally require three to six weeks to
become operational. Sufficient space is available on Site to accommodate this
technology.

Cost

The cost for treatment of soil using a low temperature
thermal desorption unit, equipped with an afterburner, ranges from $400 to
$800/ton. The cost to treat 28,000 tons of waste would range from
approximately $11 to $22 million. This cost is considered to be in the middle
range in comparison to other technologies evaluated herein.
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The annual costs associated with this option, including
semi-annual monitoring, are estimated to be $35,000 to $40,000 per year.

The economics of the remediation of wastes with LTTD
technology are highly Site-specific and depend on the type and volume of
waste, as wells as, the location and applicable regulations. Economics depend
heavily on the moisture content of the waste fed to the LTTD unit. The
presence of high levels of organic contaminants or tar in the waste stream
will increase LTTD costs. If the contaminants have high boiling points the
processing temperatures must be increased resulting in larger heating and
cooling requirements. The waste matrix will also affect costs depending on its
constituents. Generally sands and loose soils are readily treated by LTTD.

6.4.6 Solvent Extraction

This technology involves the treatment of excavated
waste using solvent extraction. Solvent extraction utilizes a solvent to
segregate the feed waste into oil, water, and solid fractions. The organic
contaminants are concentrated in the oil stream and treated by an alternate
destruction technology such as incineration.

Effectiveness

Implementation of solvent extraction would act to reduce
the volume of material to be backfilled on Site (i.e., solids) through removal
of the oil and waste components of the waste feed.

Protection of human health and the environment from
PCBs would be achieved through removal from the treated soils. It should be
noted that inorganics would still exist in the treated soil fraction.

Solvent extraction has been SITE demonstrated and found
to be effective in removing PCBs from fine sediments (Applications Analysis
Report; April 1993).
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Implementability

The ability to obtain permits for the on-Site portion of the
work is not expected to be of concern. Approval will be required for the
off-Site transport and incineration of the product oil produced in the process.

Mobility of inorganic Site constituents would still be a
concern, as inorganics are not treated by this technology. The treated waste
may require subsequent treatment with solidification/stabilization.

Mobile solvent extraction units are available and can be
easily mobilized to the Site. The process requires an area of approximately
1.0 acre to house the unit and provide treatment staging areas. The product o/
oil stream would be stored in 55-gallon drums and could be easily transported
off Site for treatment and disposal. The unit and treatment staging areas
could be easily housed at the Textile Road Site as the required space is
available. Therefore, this technology could be implemented with relative
ease for the treatment of the contaminated soil at the Textile Road Site.

Cost

The cost to process the waste material at the Site would
range from $200 to $600 per ton. It should be note that the cost range
presented above is associated strictly with the processing of waste material 7
through the solvent extraction unit. Any additional costs such as Site
preparation, obtaining permits, waste disposal, and post treatment, etc., are
not included and as such would have to be determined specifically for the
Site.

Based on the unit price range processing 28,000 tons of
contaminated soil through the solvent extraction unit would cost on the
order of $6 to $17 million. This cost is considered to be in the middle range as
compared to other technologies evaluated herein.
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Annual costs, including semi-annual monitoring, are
estimated to be in the range of $35,000 to $40,000 for the Site.

6.4.7 Gas-Phase Chemical Reduction

Effectiveness

Currently, only one vendor offers the patented gas -phase
chemical reduction process. A full-scale unit capable of processing
100 tons/day of sediment or soil is available.

The hazards to human health and the environment are
identical to those identified for ex situ stabilization/solidification and deal
with the dust and volatilization of VOCs during excavation and handling.
Additional risks are not expected.

This technology has been pilot scale demonstrated on soils
and sediments with mixed results. One such pilot scale test obtained
“destruction removal efficiencies (DREs) of 99.9999 percent for PCBs in harbor
sediments, however, another pilot study achieved much lower DREs from
PCBs in sediments and soil. Site-specific effectiveness would need to be
demonstrated in a pilot scale treatability study prior to full-scale use.

As this technology has only been used at laboratory and
pilot scale demonstrations, it is considered an unproven technology.

Implementability

Permitting requirements for the gas-phase chemical
reduction process will be similar to those for incineration. The off-gases from
this process would be required to meet existing emission standards.

This technology is only offered by one vendor as it is a

patented process. The schedule of tiie removal action will have to take into
account the limited availability of the technology.
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Any necessary storage facilities can be arranged on Site,
though only minimal storage space is expected to be required. Sufficient space
is available on Site for the mobilization of this technology. The availability of
this unit will be dependent upon contractual obligations of the vendor.

Cost

The cost of processing a high-moisture content matrix is
projected to be at least $400 per ton for the first 100 ton/day commercial unit.
An additional $300,000 is projected to be required for
mobilization/demobilization and permitting. Because this technology has
not previously been utilized at the full scale, estimated costs are uncertain
and could escalate dramaticallv. Based on these costs, treatment of 28,000 tons
of materials is expected to cost on the order of $11,200,000. This cost is
considered to be in the middle range in comparison to other technologies
evaluated herein.

As the effectiveness of this technology is unknown,
additional treatment such as capping and/or solidification/stabilization may
be necessary. In the event that the treated soils require additional treatment
and/or containment, annual costs, including semi-annual monitoring, are
estimated to be in the range of $35,000 to $40,000 for the Textile Road Site.

65 DISPOSAL

65.1 On-Site Disposal

The on-Site disposal option would consist of on-Site
landfilling of soil.

Effectiveness

On-Site disposal of the waste materials provides an
effective option for the Site waste materials. PCBs and inorganics exhibit low

\¥
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aqueous solubilities and, therefore, are amenable to containment within a
prepared landfill cell. On-Site disposal could be utilized effectively alone or
in combination with removal components including treatment.

Implementabilit

Standard earth moving equipment would be required to
excavate, move and place the material and as such this option is easily

implemented.

Cost

The cost associated with on-Site disposal would be on the
order of $200 per cubic yard. The cost to excavate and place 18,600 cubic yards
of material would be approximately $3.7 million. This cost is considered to be
low in comparison to other technologies evaluated herein.

Annual costs, including semi-annual monitoring, are
estimated to be in the range of $35,000 to $40,000 for the Textile Road Site.

6.5.2 Off-Site Disposal

The off-Site disposal option consists of excavating the
contaminated soil and disposing of it in an off-Site landfill.

Effectiveness

Off-Site disposal of the contaminated soil provides an
effective option for the Site. State-of-the-Art TSCA and RCRA landfills are
conservatively designed and can reliably contain soils contaminated with

PCBs and inorganics.
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Implementability

Standard earth moving equipment would be required to
excavate the soil. Licensed waste haulers would transport the soil to the
off-Site landfills. Earth moving equipment and waste haulers are generally
available and competent, therefore this option is easily implemented.

Cost

The cost associated with off-Site disposal would be on the
order of $200 per cubic yard for soil transported to a RCRA landfill and $400
per cubic yard for soil transported to a TSCA landfill. The cost to excavate and
dispose 18,600 cubic vards of soil would be approximately $3.7 to $5.4 million.
This cost is considered to be low in comparison to other technologies

evaluated herein.
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7.0
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FREMOVAL ION ERNATIV

The list of removal response actions, technologies, and

process options evaluated in Section 6.0 (see Table 7.1) provides the basis for
the development of potential removal action alternatives for further review
and analysis. The purpose of this section is to present a series of technically
feasible removal action alternatives for further evaluation. These

alternatives are identified as follows:

Alternative 1
Alternative 2
Alternative 3
Alternative 3A
Alternative 3B
Alternative 4
Alternative 4A
Alternative 4B

Alternative 4C

Alternative 4D

Alternative 4E

Alternative 4F

Alternative 5

Alternative 5A
Alternative 5B

No Action

Limited Action

Physical Site Containment

Capping

Capping and Groundwater Cutoff Wall

Source Removal/Treatment
Solidification/Stabilization and Capping
Solidification/Stabilization, Capping and Groundwater
Cutoff Wall

Solvent Extraction, Solidification/Stabilization and
Capping

Gas-Phase Chemical Reduction,
Solidification/Stabilization and Capping

Low Temperature Thermal Desorption,
Solidification/Stabilization and Capping

On-Site Incineration, Solidification/Stabilization and
Capping

Disposal

On-Site Disposal

Off-Site Disposal

Each of these alternatives are discussed in the following sub-sections.
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7.1  ALTERNATIVE 1 - NO ACTION

Alternative 1, the No Action alternative, assumes that no
removal action or maintenance will be conducted at the Site.

A monitoring program for the Site would be established.
A network of existing monitoring wells would be selected to track
groundwater quality and provide warnings if contaminants are detected
above regulatory levels. Based on the results of monitoring, additional Site
remedies could be implemented in the future.

The following groundwater monitoring well locations are
proposed for the semi-annual monitoring program:

Groundwater
MW1U-93

MW2U-93
MWwW4U-93
MW5U-93
MWwWe6U-93
MW1D-93
MW2D-93

NewswN -

The sampling locations are presented on Figure 7.1. It is
anticipated that all samples would be analyzed for PCBs and inorganics. LW

The monitoring program frequency could be increased or
decreased in the future, as necessary, to support the ongoing evaluation of
Site conditions. The final long-term monitoring program will be developed
and incorporated in the removal design. The program will involve the
installation of additional monitoring wells, as required, or re-positioning of
proposed monitoring wells to optimize their locations.

A contingency plan may be developed and implemented

dependent upon the results of the 1ionitoring program to address adverse
impacts to groundwater within the shallow water table zone.
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The componeants of the No Action alternative are also

discussed in Sections 5.1 and 6.1.

72  ALTERNATIVE 2 - LIMITED ACTION

Alternative 2 includes institutional controls and access
restrictions. In addition, zoning and future land use plans and building codes
could be changed to limit the Site use to its current dedicated industrial use.
This alternative would limit direc* contact with the contaminated soil
through the continued use of Site perimeter security fencing and the
implementation of further deed and access restrictions. Further discussion
regarding the limited action alternative is provided in Sections 5.2 and 6.2.

Regular inspections of the Site would be made to assess
the integrity of Site access restrictions and initiate maintenance activities as
required.

This alternative also includes all elements identified
under Alternative 1.

7.3 ALTERNATIVE 3 - PHYSICAL SITE CONTAINMENT

Physical containment, including a cap, and a groundwater
cutoff wall, would eliminate the risk associated with direct contact and greatly
reduce the potential movement of contaminants through the groundwater of
the upper water table zone. The following two containment alternatives
have been assembled to address potential Site containment actions:

3A Capping; and
3B Capping and Groundwater Cutoff Wall.

Each containment option would incorporate all activities
associated with Alternative 2.
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73.1 Alternative 3A - Capping

Alternative 3A consists of constructing a Michigan
Act 64/TSCA compliant cap over the contaminated soil north of Pond 1.
Removal objectives addressed under this alternative include minimizing
direct contact with contaminated media and controlling the potential for
leaching of hazardous constituents from the waste.

Capping would consist of an Act 64 cap. The Act 64 cap is
made up of a 6-inch topsoil layer, 18-inch fill layer, 12-inch sand drainage
layer, 3-foot clay layer (minimum hydraulic conductivity 107 cm/s) and a
foundation (grading) layer. The surface of the cover would be seeded with a W/
prairie grass mixture specifically designed for the local climate. A typical
Act 64 cap detail is presented on Figure 5.1. The approximate quantities of
topsoil, fill, sand, clay and grading fill required to complete each layer are
estimated at 2,416, 9,677, 4,833, 14,500, and 34,500 cy, respectively. The cap will
cover the contaminated soil north of Pond 1 and overlap adjacent areas
approximately 10 feet areally in all directions. This overlap will ensure
complete coverage. The cap will cover an overall area of approximately
3.0 acres.

The foundation laver would provide sufficient subgrade
for which to develop adequate top of cap grades (to promote drainage). The J
material required for the foundation grading layer is approximately 34,500 cy.

Contaminated soils located outside the area north of
Pond 1 will be excavated and consolidated in the capped area north of Pond 1
(accounting for a component of the grading layer requirements).

Stormwater run-off from the cap will be controlled

through the use of drainage ditches along both the east and west sides of the
cap. The ditches will outlet into the on-Site ponds.
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This alternative would also include the components of

Alternative 2.

7.3.2 Alternative 3B - Capping and Groundvsater Cutoff Wall

Alternative 3B consists of constructing a groundwater
cutoff wall completely around the capped area north of Pond 1 in addition to
the components of Alternative 3A. The groundwater gradient inside the
cutoff wall would be controlled by groundwater extraction wells. A typical
groundwater extraction well is illustrated on Figure 7.2. Collected
groundwater would be treated, if required, prior to discharge to the on-Site
Ponds or a POTW.

The cutoff wall would be approximately 1,550 feet long
and would be keyed at least 3 feet into the underlying clay layer. The clay
confining layer is encountered at an average depth of 12 to 15 feet BGS. A
geotechnical investigation would be conducted, if necessary, before
construction to confirm the depth to the underlying clay along the entire
alignment and to provide further grain size data to be used for backfill mix

design.

The performance requirements for the cutoff wall include
meeting a maximum hydraulic conductivity of 10-7 cm/sec while
maintaining compatibility with the Site materials. Based upon the
information presented in the EOC Study Report, and the results of the
prescreening of the physical containment technology process options
(Section 5.3), it is expected that the cutoff wall would be constructed utilizing
slurry trench construction techniques with soil/bentonite (SB) backfill.

Groundwater extraction wells may be required inside the
cutoff wall to produce and maintain an inward hydraulic gradient. This
inward hydraulic gradient promotes the flow of groundwater toward the
interior of the wall to prevent migration of groundwater. The life expectancy
of the cutoff wall is increased by r=ducing the amount of leachate in the
enclosed area, preventing overtopping of the slurry wall, and reducing the
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likelihood of slurry degradation due to contact with organics. Each of these
concerns are relatively minor at this Site.

This alternative would also include the components of
Alternative 2.

74 ALTERNATIVE 4 - SOURCE REMOVAL/TREATMENT

Alternative 4 consists of removing and/or treating the
contaminated soil contained on Site. It should be noted that certain
treatment options may be completed either in or ex situ. This alternative
addresses the removal objective of reducing the toxicity, volume or mobility
of hazardous constituents in the soil through treatment and/or containment. o/
Treatment technologies such as LTTD and incineration are ineffective in
treating the inorganics present in the soil. Utilization of either LTTD or
incineration as well as other technologies may require additional treatment
steps (such as solidification /stabilization) and containment of treated waste
materials to ensure protection.

The Site contains an estimated 18,600 cubic yards (cy)
(28,000 tons based on 1.5 tons/cy) of contaminated soil (materials in excess of
10 ppm PCBs). Excavation would be performed using conventional earth
moving equipment (i.e., backhoe, loaders, etc.). Excavated areas outside of the
area north of Pond 1 would be graded and covered with a soil/clay cover (as W/
required). It is assumed that the processing of the waste would be done at a
central location on Site. Processing is assumed to include screening, sorting
and crushing, as necessary. Some additional conditioning or dewatering may
also be required. Continuous air monitoring during excavation and
processing will be required (dependent upon the waste treatment step
selected).

The following seven treatment/disposal alternatives have
been developed for further evaluation:

4A  Stabilization/Solidification and Capping;
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4B  Stabilization/Solidification, Capping and Groundwater Cutoff;

4C  Solvent Extraction, Stabilization/Solidification and Capping;

4D  Gas-Phase Chemical Reduction, Stabilization/Solidification and
Capping;

4E  Low Temperature Thermal Desorption, Stabilization/Solidification
and Capping; and

4F  On-Site Incineration, Stabilization/Solidification and Capping

74.1 Alternative 4A - Stabilization/Solidification and Capping

Alternative 4A would consist of the components of
Alternative 3A with the treatment of all excavated waste materials by a
stabilization /solidification process (either in situ or ex situ). It should be
noted that the volume increase (10 to 15 percent) due to solidification has
been accounted for through the reduction of the material required for the
foundation layer. The revised grading fill quantity required for the
foundation layer is estimated at 30,000 cy. This alternative could be effectively
implemented (based upon past successes) to treat both the organics and
inorganics identified at the Site.

7.4.2 Alternative 4B - Stabilization/Solidification,
Capping and Groundwater Cutoff Wall

Alternative 4B consists of the components of
Alternative 3B with the treatment of all excavated materials by
solidification/fixation (either in or ex situ). It should be noted that the
volume increase (10 to 15 percent) due to solidification has been accounted for
through the reduction of the material required for the foundation layer. The
revised grading fill quantity required for the foundation layer is estimated at
30,000 cy. This alternative would include a groundwater cutoff wall to
provide additional assurance of long-term protection by further isolating the
waste materials. This alternative would result in complete containment of

all treated waste materials on Site.
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7.4.3 Alternative 4C - Solvent Ex.raction, Stabilization/
Solidification and Capping

Alternative 4C consists of the components of
Alternative 4A in addition to treatment by solvent extraction.

Solvent extraction is an emerging and demonstrated
technology which has been shown to be effective in removing PCBs, to below
cleanup levels at a number of sites in the United States. A complete
technology description of solvent extraction is provided in Sections 5.6.6 and
6.4.6.

The solvent extracticn process works to segregate the o
waste into 3 streams; solids, water ~nd oil. Organic contaminants, such as
PCBs, are concentrated in the oil stream.

The oil produced in the process would be stored in
55 gallon drums and shipped off Site for destruction (most likely by
incineration). The water product produced would be treated, if required, and

discharged to either the on-Site Ponds or a POTW. The required permits
would have to be obtained to discharge to either a surface water body or a

municipal sanitary sewer.

The treated matarial produced in the process would be w
disposed of on Site. As solvent extraction does not specifically address
inorganics, the solids would require solidification/stabilization prior to
backfill and capping on Site.

74.4 Alternative 4D - Gas-Phase Chemica! Reduction,
Stabilization /Solidification and Capping

Alternative 4D consists of the components of
Alternative 4A in addition to the treatment of the waste media by gas-phase
chemical reduction (GPCR). A complete description of the technology is
provided in Section 5.6.7 and 6.4.7.
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The products of the system consist of water, treated off-gas,
and treated waste materials. The water product produced would be treated, if
required, and discharged to either the on-Site Ponds or the municipal sanitary
sewer system. In order to discharge to either of the surface water bodies or the
sanitary sewer, the necessary or required permits would have to be obtained.

The treated product produced in the process would be
disposed of on Site. As GPCR does not specifically address inorganics, the
solids would require solidification/stabilization prior to being backfilled on

Site and capped.

7.4.5 Alternative 4E - Low Temperature Thermal Desorption (LTTD),
Stabilization /Solidification and Capping

Alternative 4E consists of the components of
Alternative 4A in addition to treatment by low temperature thermal
desorption (LTTD). The treated material would be solidified /stabilized and

backfilling prior to placement of a cap.

LTTD is an ex situ technology which reduces the volume
of wastes by separation and collection of the more volatile organic
contaminants. A complete technology process description is presented in
Sections 5.6.3 and 6.4.5.

The remaining solids would retain inorganics and,
therefore, may require solidification/stabilization prior to being backfilled on

Site and capped.

7.4.6 Alternative 4F - On-Site Incineration, Stabilization/

Solidification and Capping

Alternative 4F -onsists of the components of
Alternative 4A with the addition of on-Site incineration.
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After processing (i.e., dewatering), the waste wouid be
incinerated on Site. Because mobile incineration units generally have a
throughput in the range of 4 tons per hour, it was assumed that one such
incinerator would be used. The remaining solids would contain
concentrations of inorganics and therefore may require
stabilization/solidification prior to being backfilled on Site and capped.

On-Site incineration is further discussed in Sections 5.6.2
and 6.4.3.

75 ALTERNATIVE 5 - DISPOSAL

75.1 Alternative 5A - On-Site Disposal 7/

Alternative 5A consists of construction of a soil
containment vault to completely contain all soils exceeding the soil cleanup
standards.

The soil vault would be constructed at the north east
corner of the property. The vault would have rough dimensions of
approximately 200 by 200 feet. The base line would be comprised of low
permeability clays to meet the requirements of Act 64 and TSCA. The liner
would be constructed entirely above the water table and be provided with a
leachate detection and leak detection system. W

The vault, from its base, would have a maximum
thickness of approximately 20 feet. The top of the vault would be covered
with an Act 64/TSCA compliant cap. This alternative would also include the
components of Alternative 2.

75.2 Alternative 5B - Off-Site Disposal

Alternative 5B would utilize off-Site disposal at one or
more of the RCRA and TSCA approved landfills {see Section 5.6.2 and 6.4.4).
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The contaminated soils would be excavated and then transported to a RCRA
or TSCA approved disposal facility. A complete description of this technology
is provided in Section 6.4.4.

Disposal options for the excavated soil depend upon the
concentration of PCB contained within the soil, as follows:

25-50mg/kg - Disposal in RCRA landfill
50-500mg/kg - Disposal in TSCA landfill
>500 mg/kg - Incineration in TSCA incinerator or TSCA landfill
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81 INTROD ON

The detailed analysis of removal action alternatives
consists of the refinement of removal action alternatives and evaluation of
each alternative against seven evaluation criteria which include technical,
cost and institutional considerations; and compliance with statutory
requirements. Removal action alternatives are not required to be evaluated
against these seven criteria. However, in order to assure a long-term
solution, these seven criteria, which are used to evaluate remedial
alternatives, have been utilized. The detailed analysis presented in this
section follows the outline presented in the U.S. EPA "Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA",

(May 1989).

The seven evaluation criteria used in the detailed analysis
of remedial alternatives are summarized as follows:

1. overall protection of human health and the environment;
consideration of applicable or appropriate and relevant requirements
(ARARs);

short-term impacts and effectiveness;

long-term effectiveness and permanence;

reduction of toxicity, mobility and volume;

implementability; and

cost.

V)

N w

A list of evaluation factors to be considered under each evaluation criteria is
presented in Table 8.1.

Twelve alternatives were developed in Section 7.0 for
detailed analysis. Each alternative was developed incorporating appropriate
removal action technologies for the contaminated s0il encountered at the
Textile Road Site. The 12 alternatives developed for detailed analysis are
summarized as follows:
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Alternative 1: No Action;

Alternative 2: Institutional Controls;

Alternative 3A:  Capping;

Alternative 3B:  Capping and Groundwater Cutoff Wall;

Alternative 4A:  Capping and Stabilization/Solidification;

Alternative 4B:  Capping, Stabilization/Solidification and Grourdwater
Cutoff Wall;

Alternative 4C:  Low Temperature Thermal Desorption,
Stabilization/Solidification and
Capping;

Alternative 4D Solvent Extraction, Stabilization/Solidification and
Capping;

Alternative 4E Gas-Phase Chernical Reduction,
Stabilization/Solidirication and Capping;

Alternative 4F: On-Site Incineration, Stabilization/Solidification and
Capping; and

Alternative 5A:  On-Site Disposal;

Alternative 5B:  Off-5Site Disposal.

A discussion of the remcval action components and
requirements which are common to the various alternatives, or groups of
alternatives, is presented in Section 8.2. These components or requirements
include the following:

L monitoring requirements;
2. institutional controls; and
3. pre-design studies.

- The detailed analysis of each alternative is provided in
Sections 8.3 through 8.14. A summary evaluation is presented in Section 8.15.
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82 COMPONENTS COMMON TO VARIOUS ALTERNATIVES

A general Site monitoring program would be
implemented with all removal action alternatives including the No Action
alternative (Alternative 1). In addition, institutional controls would be
implemented to restrict exposure to contaminated soil and groundwater.
Finally, pre-design studies may be required to support the successful design
and implementation of certain removal action components. These activities
are discussed in the following subsections.

821 Monitoring Programs

The objective of the groundwater monitoring program
would be to provide data which would be used to assess the effectiveness of
the removal action. A contingencv plan would be developed to address
adverse impacts identified during the monitoring.

821.1 General Site Monitoring

The proposed Site monitoring locations are presented on
Figure 7.1. Monitoring will be conducted on a semi-annual basis for the first
five years, and on an annual basis thereafter. The frequency for the
monitoring program would be increased or decreased as required dependent
upon Site conditions. Each sample would be analyzed for a Site Specific
Parameter List (SSPL) which would be comprised of PCBs and inorganics.
Monitoring would be conducted in accordance with a Quality Assurance
Project Plan (QAPP) developed for removal action monitoring. The final
monitoring program is removal action specific and therefore would be
finalized during the removal design.
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8.2.12 Treatment System Monitoring

Alternatives 4C, 4D, 4E, 4F and 5B involve the treatment
of the process off-gas prior to release to the atmosphere. Alternatives 3B and
4B involve groundwater extraction and may require treatment of
groundwater prior to discharge. Off-gas and liquid waste stream monitoring
of treatment systems would be conducted for a selected list of parameters on
an as-required basis.

8.2.1.3 Reporting

An annual report will be prepared which will document
sampling activities, present analytical results and provide an evaluation of
the data. A review of the removal action aiternative would be conducted
every five years after completion of the removal action.

8.2.2 Institutional Controls

All removal action alternatives, except the no action
alternative, would require institutional controls to restrict exposure to
contaminated soil or groundwater. Institutional controls would be comprised

of the following:

Site security fencing;

placement of warning signs;

deed restrictions; and

modifying building codes and zoning ordinances.

L S e

Additional Site security fencing and warning signs would
be erected, as necessary, to further restrict access to the Site. The security fence
and signs would initially be inspected on a semi-annual basis during the
implementation of the Site monitoring program.
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Deed restrictions involve placing a notation on the
property deed which makes the current, and ary prospective property owner,
aware of the property’s histo.y and the restricted land use of the property. (If
a deed restriction is not possible a similar measure will be used). The ceed
restriction woulid limit subsurface excavations and groundwater use on Site.
The deed restriction would limit property uses to open space uses only. In
addition to deed restrictions, the local governments could further ensure that
the property would not be developed in the future by modifying the zoning
ordinances and building codes, as appropriate. Deed restrictions can be made
permanent and enforceable through various legal mechanisms (i.e., consent
decree).

823 Pre-Design Studies

Pre-design studies may be required to verify the
effectiveness of removal action technologies (i.e., treatability studies) or verify
quantity estimates for the activities associated with removal action contractor
procurement. In addition, the pre-design studies will provide further
characterization of the Site conditions and also provide design parameters for
various removal action components.

The pre-design studies would be completed either before
or during the preparation of the preliminary removal action designs. The
results of the pre-design studies would be incorporated to support the final “J
removal action design.

83 ALTERNATIVE 1 - NO ACTION

The no action alternative does not include any removal
activities other than Site monitoring following completion of the EE/CA.
PCBs are stable in the environment and only slow degradation would be
expected to occur due to natural processes.
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The PCB concentrations in Site soil range from below
detection limits to 334 mg/kg. The corresponding additional cancer risk
associaed with these concentrations is above the guideline risk range of 10>
for the maintenance worker exposure scenario.

This alternative would not prevent the potential
migration of PCBs off Site via soil transport or leaching of PCBs into the
surficial water table zone.

A contingency plan may be developed and implemented
dependent upon the results of the monitoring program.

A detailed description of this alternative is presented in
Section 7.1.

8.3.1 Alternative 1 - Overall Protection of
Human Health and the Environment

The no action alternative would not reduce risks to
human health and the environment. Based upon the SRA presented in
Section 3.0, the cancer risks and non-carcinogenic hazard indices exceed the
levels of concern for the groundwater consumption scenarios utilizing both
filtered and unfiltered data. Future uses of the Site would not be restricted
from the present conditions 1inder Alternative 1.

8.3.2 Alternative 1 - Consideration of ARARs

This alternative would result in the exceedance of
chemical-specific ARARs at the Site in soil and groundwater. It is anticipated
that implementation of Alternative 1 would not meet location-specific
ARARs including Executive Orders 11988 and 11990, and Michigan Act 347. It
is also anticipated that Alternative 1 would not meet performance-specific
ARARs regarding wildlife protection including the Fish and Wildlife
Coordination Act.
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83.3 Alternative 1 - Long-Term Effectiveness and Permanence

Since this alternative would not result in any further Site
remediation, the magnitude of the residual risks would remain at existing
levels in the short term, and decrease slowly with time due to natural
attenuation and degradation.

834 Alternative 1 - Reduction of Toxicity,
Mobility or Volume Through Treatment

Alternative 1 provides no additional short term reduction
in the toxicity, mobility, or volume of chemicals at the Site. It should be
noted, however, that due to natural attenuation and degradation, a reduction

in toxicity could be expected over the long term.

8.3.5 Alternative 1 - Short-Term_ Effectiveness

As Alternative 1 involves no removal action, there
would be no additional risk, over that presently existing, to the community,
workers or the environment as a result of implementation of this alternative.

83.6 Alternative 1 - Implementability

This alternative is easily implemented.

83.7 Alternative 1 - Cost

The estimated cost associated with implementation of this
alternative is summarized in Table 8.2. Tis alternative has no capital cost or
associated operational costs with the exception of monitoring and reporting.
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The annual costs of monitoring and reporting are estimated to be $41,200.
The total present worth of this alternative is estimated to be $388,200 based
upon a 10 percent discount rate over a 30-year period.

84 ALTERNATIVE 2 - LIMITED ACTION

This alternative includes the implementation of
institutional controls and access restrictions to minimize potential exposure
to chemicals in the soil. The monitoring program described in Section 8.2.1
would also be implemented under this alternative. A detailed description of
this alternative is presented in Section 7.2.

8.4.1 Alternative 2 - Overall Protection of
Human Health and the Environment

This alternative would reduce the risks to human health
for all exposure scenarios through the implementation of the limited action
alternative. Potential contact with Site constituents in the soil and |
groundwater would be reduced by further restricting access to the Site. This
alternative would not, however, significantly reduce the risks to the
environment.

8.4.2 Alternative 2 - Consideration of ARARs

This alternative would result in the exceedance of
chemical-specific ARARs in soj] and groundwater. It is anticipated that
implementation of Alternative 2 would not meet location-specific ARARs
including Executive Orders 11988 and 11990, and Michigan Act 347. It is also
anticipated that Alternative 2 would not meet performance-specific ARARs
regarding wildlife protection including the Fish and Wildlife Coordination
Act.
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84.3 Alternative 2 - Long-Term Effectiveness and Permanence

Implementation of Alternative 2 would reduce the
potential risks due to direct contact/ingestion of soil and consumption of
groundwater for future uses through institutional controls. Institutional
controls are considered to be reliable as a method to restrict access and possible
future land uses at locations such as this Site. These controls can be made
permanent and enforceable through various legal mechanisms (i.e., consent
decree). A review of the removal alternative would be conducted every five
years to ensure that human health and the environment are being protected.

Alternative 2, however, provides no controls other than
Site security fencing for the protection of the environment.

84.4 Alternative 2 - Reduction of Toxicity,
Mobility or Volume Through Treatment

Alternative 2 provides no additional short term reduction
in the toxicity, mobility, or volume of chemicals at the Site. It should be
noted, however, that due to natural attenuation and degradation, a reduction
in toxicity could be expected over the jong term.

The effectiveness of this alternative could be readily

monitored through implementation of the general Site monitoring program J
presented in Section 8.2.1.

845 Alternative 2 - short-Term Effectiveness

As Alternative 2 involves no disturbance of any of the
soil at the Site, there would be no additional short-term impacts to the
community, workers or the environment as a result of implementation of
this alternative. Institutional controls could be implemented in a relatively
short period of time (i.e., approximately one year).
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8.4.6 Alternative 2 - Imp'lementability

Generally, institutional controls (deed restrictions, zoning
ordinance or building code changes) and Site monitoring plans are easily
implemented over a period of a few months. Additional removal actions
may be required at a later date depending upon the results of the monitoring

program.

84.7 Alternative 2 - Cost

A cost breakdown for Alternative 2 is presented in
Table 8.3. The total capital cost is estimated to be $120,000. The annual costs
for monitoring and reporting are estimated to be $47,800. The total present
worth of this alternative is estimated to be $570,400 based upon a 10 percent
discount rate over a 30-year period.

85  ALTERNATIVE 3A - CAPPING

This alternative involves the construction of a Michigan
Act 64 compliant clay cap over the area north of Pond 1. Institutional controls
would be implemented to limit Site use. Deed restrictions would also be
implemented to prevent the disturbance of capped areas. A detailed
description of this alternative is presented in Section 7.3.1.

8.5.1 Alternative 3A - Overall Protection of
Human Health and the Environment

This alternative would reduce the risks to human health
and the environment for all exposure scenarios. The placement of the cap
would eliminate the direct contact with chemicals in the surface soils and
potential surface runoff to Site trespassers and reduce potential emissions to
the atmosphere of chemicals in the near surface soils. Access to the Site
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would be restricted by realigning existing Site security fencing or constructing
additional fencing, if required. Construction of the cap would reduce
infiltration and thereby reduce the potential for chemical migration through

groundwater flow.

85.2 Alternative 3A - Consideration of ARARs

The cap would be constructed in accordance with
Michigan standards for a hazardous waste landfill. All construction activities
would be completed in accordance with Federal and State regulations
regarding worker safety, dust control and air emissions, erosion control, and
work within floodplains or wetlands.

This alternative would meet the TSCA requirement of
being protective of human health and the environment in addition to
reducing the mobility of the chemicals of concern. This alternative would
not reduce the toxicity or volume of the contaminants.

853 Alternative 3A - Long-Term Effectiveness and Permanence

Implementation of Alternative 3A would eliminate
potential risks due to direct contact/ingestion of soil and reduce infiltration
thereby reducing the chemica. migration into the groundwater. Potential
risks from chemicals in the ambient air would also be reduced by the capping
action. Provided that the cap is regularly maintained, the capping action is
considered to have high reliability. A mandatory review of the removal
action would be required every five years.

85.4 Alternative 3A - Reduction of Toxicity,
Mobility or Volume Through Treatment

Alternative 3A provides no additional short term
reduction in the toxicity or volume of chemicals at the Site. It should be
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noted however, that due to natural degradation, a reduction in toxicity could
be expected over the long term. The cap will also serve to reduce the mobility

of Site constituents.

8.5.5 Alternative 3A - Short-Term Effectiveness

Implementation of Alternative 3A would involve
grading of soil with chemical concentrations potentially exceeding cleanup
levels. These activities may result in temporary dust production and
chemical emissions to the atmosphere. Workers would be required to wear
appropriate personal protective equipment and adhere to safe construction
practices to minimize potential hazards. It is estimated that the cap could be
installed within a period of one construction season after approval of the
removal action.

8.5.6 Alternative 3A - Implementability

Implementation of this alternative would involve
common construction procedures and the services and materials are réadily
available. The cap would require regular maintenance to ensure its
effectiveness. Additional removal actions, such as a groundwater
containment/treatment system could be implemented at a later date,
if required. This requirement would be determined based upon the analytical
results obtained in the groundwater monitoring program.

The effectiveness of the alternative could be monitored
through implementation of the general Site monitoring program presented
in Section 8.2.1.

_8.5.7 Alternative 3A - Cost

A cost breakdown for Alternative 3A is presented in
Table 8.4 The total capital cost is estimated to be $918,600 and the estimated
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annual operation and maintenance cost is estimated to be $54,400. The total
present worth of this alternative is estimated to be $1,431,200 based upon a
10 percent discount rate over a 30-year period.

86 ALTERNATIVE 3B - CAPPING
AND GROUNDWATER CUTOFF WALL

Alternative 3B involves the placement of a Michigan
Act 64 compliant clay cap over the area north of Pond 1. A groundwater
containment system consisting of a perimeter groundwater cut-off wall and
upper sand aquifer extraction wells and trenches would be installed, as
required, to prevent the potential for migration of chemicals via groundwater
transport. The collected water would be treated, if required, prior to discharge.
A detailed description of this alternative is presented in Section 7.3.2.
Institutional controls would be required to prevent disturbance of the capped
areas and to restrict groundwater usage on Site.

Groundwater pumping tests would be conducted to
determine design parameters for the groundwater extraction system, as
necessary. In addition, samples of the groundwater extracted during the
pumping tests would be analyzed to determine the design parameters for the
treatment system (if required). Pre-design studies would be conducted as
described in Section 8.2.3.

8.6.1 Alternative 3B - Overall Protection of
Human Health and the Environment

This alternative would reduce the risks to human health
and the environment for all exposure scenarios. The placement of the cap
would reduce potential emissions to the atmosphere of chemicals in the near
surface soils, and eliminate the potential direct contact with chemicals in the
surface soils to Site trespassers. The groundwater containment system would
prevent the potential migration of affected groundwater. Access restrictions
to the Site would be maintained through the upgrading and realignment of
the Site security fence, as necessary.

o/
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8.6.2 Alternative 3B - Consideration of ARARs

The cap would be constructed in accordance with
Michigan standards for a hazardous waste landfill. All construction activities
would be completed in accordance with Federal and State ARARs related to

discharge to surface water or sewers.

This alternative would meet the TSCA requirement of
being protective of human health and the environment. The alternative
would be considered to be more effective in reducing chemical mobility
through providing for further containment of the waste materials within the

cutoff wall.

8.6.3 Alternative 3B - Long-Term Effectiveness and Permanence

Risks to humans and wildlife would be permanently
reduced by Alternative 3B, as installation of the cap would eliminate the
potential risks for direct contact/ingestion of soil. In addition, risks due to the
potential release of chemicals to the ambient air would also be reduced.
Possible future risks due to groundwater ingestion would be further reduced
through operation of the groundwater containment system. Provided that
the cap is maintained, the capping action is considered to have high
reliability. The groundwater containment/treatment action also has high

reliability.

A mandatory review of the removal action would be

conducted every five years.
Site use restrictions would be implemented on Site.

The effectiveness of the alternative would be monitored
through implementation of the general Site monitoring program as
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presented in Section 8.2.1. Additional influent and effluent monitoring
would be required for the groundwater treatment system.

8.6.4 Alternative 3B - Reduction of Toxicity,
Mobility or Volume Through Treatment

Alternative 3B provides no additional short-term
reduction in the toxicity or volume of chemicals at the Site. This alternative
would, however, reduce the potential mobility of any Site contaminants in
the groundwater through the use of the groundwater containment system
and capping. Natural attenuation and degradation will provide a reduction
in toxicity over the long term.

8.6.5 Alternative 3B - Short-Term Effectiveness

Implementation of Alternative 3B would involve grading
of soils with chemical concentrations potentially exceeding cleanup levels.
These activities may result in a temporary increase in dust production and
chemical emissions to the atmosphere (expected to be minimal). Workers
would be required to wear appropriate pefsonal protective equipment and
adhere to safe construction practices to minimize potential hazards. It is
estimated that this alternative could be implemented within one or two
construction seasons following approval of the removal design. The benefits
of the capping component, and the elimination of the potential for migration
of chemicals in the groundwater would be realized immediately upon
installation.

8.6.6 Alternative 3B - Implementability

Implementaticn of this alternative would involve
common construction procedures. The services and material required are
readily available. The cap and grcundwater containment/treatment system
would require regular maintenance to ensure their effectiveness.
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8.6.7 Alternative 3B - Cost

A cost breakdown for Alternative 3B is presented in
Table 8.5. The total capital cost is estimated to be $1,363,800 and the estimated
annual operation and maintenance cost is estimated to be $66,400. The total
present worth of this alternative is estimated to be $1,989,600 based upon a
10 percent discount rate over a 30-year period.

87  ALTERNATIVE 4A - STABILIZATION /SOLIDIFICATION
AND CAPPING

This alternative utilizes a solidification/stabilization
treatment procedure which immobilizes the PCBs in the soil in a hard,
high-strength matrix, resistant to water infiltration and leaching action:

i) the excavation of soil from the areas identified on Figure 5.12;

iil)  treatment of excavated media through the batch mixing of
contaminated soils with water and admixtures to form a homogeneous
matrix. Alternately, admixtures and water could be mixed in place
using one of the methods described in Section 5.4.5; and

iii)  placement and curing of the treated materials into the excavated area.

This alternative requires the solidification/stabilization of
approximately 28,000 tons of PCB contaminated soil.

" The solidification/stabilization process has been successful
for various types of waste (including PCB-contaminated media), and has been
demonstrated on other CERCLA sites as an effective removal action
alternatives.
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The treated and solidified solid portion would be capped
utilizing a Michigan Act 64 compliant clay cap. Apprecpriate surface water
management controls would be implemented to reduce the probability of
surface water infiltration to the solidified monolith.

A description of this alternative is presented in
Section 7.4.1.

8.7.1 Alternative 4A - Overall Protection of
Human Health and the Environment

This alternative is considered to be protective of human
health and the environment for the following reasons: o/

¢ both solidification/stabilization and capping effectively eliminate the
potential exposure pathways of dermal exposure, ingestion or emissions to
the atmosphere;

¢ the leachability of Site contaminants of concern is reduced within the
solidified / stabilized matrix; and

¢ infiltration through the solidified /stabilized mass is greatly reduced by
both solidification/stabilization (reduced hydraulic conductivity) and

capping activities. i

This alternative would create a containment cell which
would meet the substantive technical requirements of TSCA.

87.2 Alternative 4A - Consideration of ARARs

It is anticipated that this alternative would meet
chemical-specific ARARs at the Site, as solidification/stabilization of the
waste media would immobilize contaminants of concern and reduce their
leachability (i.e., mobility).
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Alternative 4A is expected to meet all
performance-specific ARARs including TSCA. The effectiveness of the
alternative would be monitored through implementation of the general Site
monitoring program as presented in Section 8.2.1.

Approval for the use of an alternative treatment
technologies under TSCA will be given providing that incineration and
chemical waste landfilling are not reasonable and appropriate, and that the
proposed alternative is protective of human health and the environment.

Based on the discussion presented in Section 8.7.1,
Alternative 4A will be protective.

Implementation of this alternative would be performed
in a manner which meets all location-specific ARARs.

8.7.3 Alternative 4A - Long-Term Effectiveness and Permanence

Alternative 4A would provide an effective long-term
reduction in risk to human health and the environment, provided regular
maintenance of the cap is performed. The reduced infiltration rate and frost
protection afforded by the clay cap will increase the long-term effectiveness
and performance of Alternative 4A.

Long-term monitoring of the treated monolith would be
required to verify the integrity of the solitﬁfi%ﬁg_tgbilized matrix.

8.7.4 Alternative 4A - Reduction of Toxicity,
Mobility or Volume Through Treatment

This alternative would successfully red;i.:lce the mobility of
PCBs and inorganics through the immobilization of contaminants within the
solidified matrix. Further reductions in the mobility of Site contaminants
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would be achieved through the installation of a Michigan Act 64 compliant
clay cap to reduce infiltration through the solidified mass.

875 Alternative 4A - Short-Term Effeciiveness

The construction activities for this alternative would pose
a minimal risk to the community. No material would be expected to require
off-Site transportation or disposal.

The protection cf the Site personnel and any impact to the
environment would be identical to that discussed for Alternatives 3A and 3B.

The anticipated time frame to complete construction
activities (i.e., excavation, solidification, and capping) associated with this
alternative would be one construction season for ex situ solidification, and
one further construction season for capping. The time frame for the
solidification activity was based on a 100 yd3/day treatment rate. The in situ
solidification option would require one construction season to implement.

8.7.6 Alternative 4A - Implementability

This alternative is both technically and administratively
feasible. The requisite equipment, labor and materials are readily available.

8.7.7 Alternative 4A - Cost

A cost breakdown for Alternative 4A is presented in
Table 8.6. The total capital cost is estimated to be $3,438,600 and the estimated
annual operation and maintenance cost is estimated to be $66,400. The total
present worth of this alternative is estimated to be $4,064,400 based upon a
10 percent discount rate over a 30-year period.
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88 ALTERNATIVE 4B - STABILIZATION/SOLIDIFICATION,
CAPPING AND GROUNDWATER CUTOFF WALL

Alternative 4B involves the placement of a Michigan
Act 64 compliant clay cap over the contaminated soil north of Pond 1 (i.e., the
components of Alternative 4A). A groundwater containment system
consisting of a groundwater cutoff wall and upper sand aquifer extraction
wells and trenches would be installed to prevent the potential migration of
chemicals via groundwater transport and to further isolate the treated
monolith from the environment. The collected water would be treated, if
required, prior to discharge. A detailed description of this alternative is
presented in Section 7.4.2. Institutional controls would be required to prevent
disturbance of the capped areas and to restrict groundwater usage on Site.

Groundwater pumping *ests may be conducted to
determine design parameters for the groundwater extraction system. In
addition, samples of the groundwater extracted during the pumping tests
would be analyzed to determine design parameters for the treatment system.
Pre-design studies were described in Section 8.2.3.

This alternative utilizes a solidification/stabilization
treatment alternative which immobilizes the PCBs and inorganics in the
waste and solidifies the material into a hard, high-strength matrix, resistant to
water infiltration and leaching. This would be an on-Site treatment process.
Specific remedial activities for this alternative would include the treated and
solidified solid portion would be capped utilizing a Michigan Act 64
compliant clay cap. Appropriate surface water management controls would
be implemented to reduce the potential for surface water infiltration into the
solidified monolith. "

This alternative would completely isolate the treated
waste material in a containment cell which would meet the substantive
technical requirements of TSCA.
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88.1 Alternative 4B - Overall Protection of
Human Health and the Environment

This alternative is considered to be protective of human
health and the environment for the following reasons:

¢ both solidification/stabilization and capping effectively eliminate the
potential exposure pathways of direct contact, ingestion or emissions to

the atmosphere;

e the leachability (i.e., mobility) of Site contaminants of concern is reduced
within the solidified /stabilized matrix; and

¢ infiltration through the solidified/stabilized mass is greatly reduced by
both solidification/stabilization (reduced hydraulic conductivity) and
capping activities.

The installation of a groundwater cutoff wall and
groundwater extraction/treatment system will prevent the potential future
migration of Site-related contaminants and further isolate the treated

monolith from the environment.

88.2 Alternative 4B - Consideration of ARARs

It is anticipated that this alternative would meet
chemical-specific ARARs at the Site, as solidification/stabilization of the
waste media would immobilize contaminants of concern and reduce their

leachability.

It is anticipated that Alternative 4B would comply with all
performance-specific ARARs including TSCA (see Section 8.7.2) and Federal
and State regulations governing groundwater extraction, treatment and
discharge to sewers or surface water bodies.
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Implementation of this alternative would be performed
in a manner which meets all location-specific ARARs.

8.8.3 Alternative 4B - Long-Term Effectiveness and Permanence

Alternative 4B would provide an effective long-term
reduction in risk to human health and the environment, provided regular
maintenance of the cap is performed. The reduced infiltration rate and
improved frost protection afforded by the clay cap would greatly increase the
long-term effectiveness and pe-formance of Alternative 4B. The cutoff wall
would provide additional protection of the environment through further
isolation of the treated monolith.

Long-term monitoring of the treated monolith would be
required to verify the integrity of the solidified/stabilized matrix.

8.8.4 Alternative 4B - Reduction of Toxicity,
Mobility or Volume Through Treatment

This alternative would successfully reduce the mobility of
PCBs and inorganics through the immobilization of these contaminants
within the solidified matrix. Further reductions in the mobility of
Site-related constituents would be achieved through the installation of a
Michigan Act 64 compliant clay cap to reduce infiltration and a groundwater
cutoff wall to prevent migration of potentially contaminated groundwater.

8.8.5 Alternative 4B - Short-Term Effectiveness

Implementation of Alternative 4B could involve
excavation and treatment of soil with chemical concentrations exceeding
cleanup levels (if performed ex situ). These activities may result in a
temporary increase in dust production and chemical emissions to the
atmosphere. Workers would be required to wear appropriate personal
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protective equipment and adhere to safe construction practices to minimize
potential hazards. In situ treatment would significantly reduce any potential
dust or chemical emission as compared to the ex situ approach. The benefits
of the capping component, and the reduction of migration of chemicals in the
groundwater, would be realized immediately upon installation. In addition,
Site use restrictions would be implemented.

The construction activities for this alternative would pose
a minimal risk to the community. No material would be expected to require
off-Site transportation or disposal.

The anticipated time frame to complete field activities
(i.e., excavation, solidification, groundwater cutoff wall installation and
capping) associated with this alternative would be approximately one to
two construction seasons.

886 Alternative 4B - Implementability

Implementation of this alternative would involve
common construction procedures and the services and material are readily
available. The cap and groundwater containment/treatment system would
require regular maintenance to ensure their effectiveness.

The effectiveness of the alternative could be easily
monitored by implementation of the general Site monitoring program as
presented in Section 8.2.1 Additional influent and effluent monitoring
would be required for the groundwater treatment system.

This alternative is both technically and administratively
feasible. The requisite equipment, labor and material are readily available.
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8.8.7 Alternative 4B - Cost

A cost breakdown for Alternative 4B is presented in
Table 8.7. The total capital cost is estimated to be $3,883,800 and the estimated
annual operation and maintenance cost is estimated to be $66,400. The total
present worth of this alternative is estimated to be $4,509,600 based upon a
10 percent discount rate over a 30-year period.

89  ALTERNATIVE 4C - SOLVENT EXTRACTION,
STABILIZATION /SOLIDIFICATION, AND CAPPING

Alternative 4C involves the treatment of excavated soils
with solvent extraction. The solid residuals produced by the solvent
extraction process would be treated using stabilization/solidification and
capped within the area north of Pond 1. The water product would be
pretreated, if required, and discharged. The oil product would be stored and
removed from the Site for treatment by incineration.

The treated and solidified /stabilized material would be
capped utilizing a Michigan Act 64 compliant clay cap. Appropriate surface
water management controls would be implemented to reduce the rate of
surface water infiltration to the solidified monolith.

This alternative is discussed in Section 7.4.4.

8.9.1 Alternative 4C - Overall Protection of
Human Health and the Environment

This alternative would reduce the risk to human health
and the environment through the destruction of a significant proportion of
the PCBs present. Solidification/stabilization will serve to reduce the
potential for residual levels of PCBs and inorganics, present in the treated
materials, to leach into the groundwater. Capping and
solidification /stabilization would act to prevent direct contact with the
residual levels of PCBs and inorganics present in the treated material
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monolith. Further protection is provided through the upgrading at the
existing Site security fence (i.e., restricting access) as well as the
implementation of deed restrictions.

89.2 Alternative 4C - Consideration of ARARs

Alternative 4C is expected to meet all chemical-specific
ARARs for air emissions, soil and discharges to surface water or sewers.
Performance-specific ARARs are anticipated to be met at both the State and
Federal levels.

89.3 Alternative 4C - Long Term
Effectiveness and Permanence

The implementation of Alternative 4C should remove
most of the risks associated with the PCB contamination. The remaining risk
of any residual PCBs would be addressed through solidification/stabilization
and capping of the treated materials. The long term effectiveness and
permanence of this option, however, would have to be determined through
the monitoring of groundwater in the vicinity of the capped area.

8.9.4 Alternative 4C - Reduction of Toxicity,
Mobility or Volume Through Treatment

It is assumed that Alternative 4C would remove a
significant proportior: of the PCBs present in the soil. A volume reduction
would be realized due to the removal of water and oil from the waste feed by
the solvent extraction process. As the PCBs are concentrated in the oil stream,
which is subsequently shipped off Site for incineration, toxicity and volume
are also reduced. Residual levels of PCBs and inorganics would be
solidified/stabilized and capped at the Site.
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89.5 Alternative 4C - Short-Term Effectiveness

The implementatior. of Alternative 4C would involve
worker contact with contaminated soils. Proper measures would have to be
followed to ensure protection of human health.

The treatment of the waste material, solidification and
capping activities would take approximately one to two construction seasons
to complete.

8.9.6 Alternative 4C - Implementability

A mobile solvent extraction unit is readily available and
could be easily mobilized to the Site.

The required permit(s) for the off-Site transportation and
treatment of the oil product by incineration, may be difficult to obtain due to
public opposition to removal alternatives involving incineration.

Land requirements to house the unit and treatment
staging areas could be accommodated at the Site.

This alternative is implementable and may be a viable
treatment alternative for the constituents of concern at the Textile Road Site.

8.9.7 Alternative 4C - Cost.

- The total cost associated with this Alternative is
summarized in Table 8.8. The total capital cost is estimated at $12,810,600 and
the annual operation and maintenance cost is estimated at $54,400. The total
present worth of this alternative is estimated to be $13,323,200 based upon a
10 percent discount over a 30-year period. It should be noted that solvent
extraction costs are based on one extraction.
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8.10 ALTERNATIVE 4D - GAS-PHASE CHEMICAL
REDUCTION, SOLIDIFICATION AND CAPPING

This alternative involves the treatment of excavated soil
using the gas-phase chemical reduction (GPCR) technology. The technology
utilizes hydrogen to chemically reduce organic constituents into less harmful
molecules through chemical reduction at high temperatures. The treated soil
portion would be stabilized /solidified prior to capping the area north of
Pond 1. Surface water management controls would be implemented to
control migration of surface water.

This alternative is further discussed in Section 7.4.5.

8.10.1 Alternative 4D - Overall Protection of
Human Health and the Environment

The risk to human health and the environment would be
reduced significantly through the destruction of a significant proportion of
PCBs in the soil. The risk associated with the residual levels of PCBs would
be reduced via stabilization/solidification and capping of treated material.
Institutional controls would further protect against risks from Site
constituents.

8.10.2 Alternative 4D - Consideration of ARARs

Alternative 4D is expected to meet all chemical-specific
ARARSs for air emissions, soil and discharges to surface water or sewers.
Performance-specific ARARs are anticipated to be met at both the state and
federal levels.
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8.10.3 Alternative 4D - Long-Term Effectiveness and Permanence

The implementation of Alternative 4D would eliminate
most of the risks associated with PCB contamination. The remaining risk
attributable to residual PCBs would be low due to the
solidification/stabilization and capping activities. The long-term
effectiveness of this option, however, would be confirmed through the
monitoring of groundwater.

8.10.4 Alternative 4D - Reduction of Toxicity,
Mobility or Volume Through Treatment

Implementation of Alternative 4D would reduce risks
associated with chemicals at the Site. The GPCR process would effectively
reduce the toxicity and volume of PCBs through destruction. The mobility of
the inorganic constituents would be reduced through
solidification/stabilization and capping.

8.10.5 Alternative 4D - Short-Term Effectiveness

The implementation of Alternative 4D would involve
worker contact with contaminated soil. Proper measures would have to be
followed to ensure protection of human health.

The GPCR treatment of the waste material,
stabilization/solidification and capping activities would require
approximately one to two construction seasons to complete.

8.10.6 Alternative 4D - Implementability

As GPCR is a proprietary process, available from only one
vendor, the availability of the full-scale unit (currently under construction) is
unknown.
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It is anticipated that permitting requirements for this
process will be similar to that for onSite incinerators. However, significant
time may be required to establish the exact permitting requirements and
obtain the permits.

The land requirements for the GPCR unit as weli as
staging areas may be accommodated at the Site.

8.10.7 Alternative 4D - Cost

The total cost associated with this alternative is
summarized in Table 8.9. The total capital cost is estimated at $21,142,200 and “/
the annual operation and maintenance .ost is estimated at $54,400. The total
present worth of this alternative is estimated to be $21,654,800 based upon a
10 percent discount rate over a 30-year period.

811 ALTERNATIVE 4E - LOW TEMPERATURE THERMAL
DESORPTION, STABILIZATION /SOLIDIFICATION,
AND CAPPING

Alternative 4E involves the treatment of the organic
constituents of excavated materials by LTTD. The solid residuals from the
LTTD treatment would be stabilized /solidified prior to backfilling on Site to \o
address the presence of residual PCbs and the low levels of inorganics in the
treated material. The desorbed organics could be condensed into liquid form
for treatment by off-Site incineration, or incinerated through the use of an
afterburner as part of the LTTD process.

The treated and solidified solid portion would be capped
utilizing a Michigan Act 64 compliant clay cap. Appropriate surface water
management controls would be implemented to reduce the potential for
surface water infiltration into the solidified monolith.

This alternative is further discussed in Section 7.4.3.
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8.11.1 Alternative 4E - Overall Protecticn of
Human Health and the Environment

This alternative would reduce the risk to human health
and the environment. through the destruction of a significant proportion of
PCBs present. Stabilization/solidification will serve to prevent residual
levels of PCBs present in the treated materials from leaching into the
groundwater thus further reducing the risk. Capping and
solidification/stabilization would act to prevent direct contact with the treated
material monolith. Further protection would be provided through the
upgrading of the existing Site security fence (i.e., restricting access) as well as
the implementation of deed restrictions.

8.11.2 Alternative 4E - Consideration of ARARs

Alternative 4E is expected to meet all chemical-specific
ARARSs for air emissions, soil and discharge to surface water or sewers.
Performance-specific ARARs are anticipated to be met at both the State and
Federal levels.

8.11.3 Alternative 4E - Long-Term Effectiveness and Permanence

The implementation of Alternative 4E would eliminate
most of the risks associated with PCB contamination. The remaining risks
associated with residual PCBs would be low due to solidification/stabilization
and capping of the treated waste materials. The long-term effectiveness and
permanence of this option, however, would have to be determined through
the monitoring of groundwater.
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8.11.4 Alternative 4E - Reduction of Toxidity,
Mobility or Volume Through Treatment

It is assumed that Alternative 4E would remove a
significant proportion of PCB contamination in the waste material. A
volume reduction would result from treatment due to the removal of water
and oil from the waste feed. As the PCBs are concentrated in the oil stream,
which is subsequently incinerated, volume and toxicity are also reduced.
Toxicity due to residual levels of PCBs would still be present.

8.11.5 Alternative 4E - Short-Term Effectiveness

The implementation of Alternative 4E would involve J
worker contact with contaminated soil. Proper measures would have to be
followed to ensure protection of human health.

The potential for the release of Site-related constituents to
the atmosphere through the LTTD off-gas waste stream would have to be
addressed. Other concerns are identified in Section 5.6.3.

The treatment of the waste material,

solidification/stabilization and capping activities would take approximately
one to two construction seasons to complete.

8.11.6 Alternative 4E - Implementability

Mobile LTTD units are available and could be mobilized
to the Site.

The substantive requirements for permits for the
operation of the afterburner would have to be complied with. Compliance
with the substantive requirements of these permits may require significant
time due to the public oppositior to removal alternatives involving
incineration.
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Land requirements to house the unit and treatment

staging areas may be accominodated at the Site.

8.11.7 Alternative 4E - Cost

A cost breakdown for Alternative 4E is presented in
Table 8.10. The total capital cost is estimated to be $24,502,200 and the
estimated annual operation and maintenance cost is estimated to be $54,400.
The total present worth of this alternative is estimated to be $25,014,800 based
upon a 10 percent discount rate over a 30-year period.

8.12 ALTERNATIVE 4F - ON-SITE INCINERATION,
STABILIZATION /SOLIDIFICATION, AND CAPPING

Alternative 4F involves the on-Site incineration of the
waste media. The incinerated product would be stabilized /solidified and
capped utilizing a Michigan Act 64 compliant clay cap.

Institutional controls would be implemented to restrict

Site access and use.

This alternative is further discussed in Section 7.4.6.

8.12.1 Alternative 4F - Overall Protection of
Human Health and the Environment

‘This alternative would reduce the risks to human health
for all exposure scenarios through the destruction of a significant proportion
of PCBs in the soil. Stabilization/solidification of the treated waste would
reduce risks from residual PCBs. Further, protection is provided through the
placement of the cap which would eliminate direct contact and reduce
infiltration through the stabilized/solidified mass.

179 CONESTOGA-ROVERS & ASSOCIATES



Health concerns exist regarding the possible release of
inorganics and products of incomplete PCB destructicn (i.e., dioxins and
furans) in the stack gas. Additional concerns regarding incineration are

summarized in Section 5.6.2.

8.12.2 Alternative 4F - Consideration of ARARs

Alternative 4F is expected to meet all chemical-spedfic
ARARs for air emissions, soil and discharges to surface water or sewers.
Performance-specific ARARs are anticipated to be met at both the State and
Federal levels.

8.12.3 Alternative 4F - Long-Term Effectiveness and Permanence

Implementation of Alternative 4F would reduce risks
associated with PCBs at the Site through destruction. The remaining risk due
to residual inorganics would be low due to immobilization in the
solidified/stabilized matrix and construction of a cap.

8.124 Alternative 4F - Reduction of Toxicity,
Mobility or Volume Through Treatment

Alternative 4F would destroy PCBs present in the waste
media, thereby reducing the toxicity and volume of the treated material. The
residual inorganics in the incinerated media would be treated utilizing
solidification/stabilization prior to being capped on Site. The
solidification/stabilization and capping will serve to reduce the mobility of
inorganic constituents.
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8.12.5 Alternative 4F - Short-Term Effectiveness

Implementation of Alternative 4F would involve some
worker contact with soils containing chemicals potentially exceeding the
cleanup levels. Workers would be required to wear appropriate personal
protective equipment and adhere to safe construction practices to minimize

potential hazards.

Capping activities could result in a temporary increase in
dust production. A temporary increase in chemical emissions may also result
during the treatment process. The operation of an on-Site incinerator mayv
release inorganics and incomplete PCB combustion products to the
atmosphere. Proper management controls would be required to reduce this
risk.

Other concerns regarding incineration were summarized
in Section 5.6.2.

8.12.6 Alternative 4F - Implementability

This alternative is considered technically feasible. The
requisite equipment, labor and materials are available. It should be noted that
significant time may be required to demonstrate compliance with all
substantive requirements of any applicable permits. The community actively
opposed construction of a hazardous waste incinerator in nearby Canton

Township.

8.12.7 Alternative 4F - Cost

A cost breakdown for Alternative 4F is presented in
Table 8.11. The total capital cost is estimated to be $31,228,200 and the
estimated annual operation and mairtenance cost is estimated to be $54,400.
The total present worth of this alternative is estimated to be $31,740,800 based
upon a 10 percent discount rate over a 30-year period.
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8.13 ALTERNATIVE 5A - ON-SITE DISPOSAL

This alternative invoives the construction of a Michigan
Act 64 compliant clay liner and cap (e.g., containment vault), to contain all
Site soils excceding the soil cleanup standards. Institutional controls would
be implemented to limit Site use. Deed restrictions would also be
implemented to prevent the disturbance of capped areas. A detailed
description of this alternative is presented in Section 7.5.1.

8.13.1 Alternative 5A - Overall Protection of
Human_ Health and the Envirorment

This alternative would reduce the risks to human health
and the environment for all exposure scenarios. The placement of the vault
would eliminate the direct contact with chemicals in the surface soils and
potential surface runoff to Site trespassers and reduce potential emissions to
the atmosphere of chemicals in the near surface soils. Access to the Site
would be restricted by realigning existing Site security fencing or constructing
additional fending, if required. Construction of the vault liner and cap would
reduce infiltration and thereby reduce the potential for chemical migration
through groundwater flow.

8.13.2 Alternative 5A - Consideration of ARARs

The vault would be constructed in accordance with
Michigan standards for a hazardous waste landfill. All construction activities
would be completed in accordance with Federal and State regulations
regarding worker safety, dust control and air emissions, erosion control, and
work within floodplains or wetlands.

This alternative would meet the TSCA requirement of
being protective of human health and the environment in addition to
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reducing the mobility of the chemicals of concern. This alternative would
not reduce the toxicity or volume of the contaminants.

8.13.3 Alternative 5A - Long-Term Effectiveness and Permanence

Implementation of Alternative 5A would eliminate
potential risks due to direct contact/ingestion of soil and reduce risks due to
consumption of groundwater. Potential risks from chemicals in the ambient
air would also be reduced by the capping action. Provided that the vault is
regularly maintained, this action is considered to have high reliability. A
review of the removal action would be required every five years.

8.13.4 Alternative 5A - Reduction of Toxicity,
Mobility or Volume Through Treatment

Alternative 5A provides no additional short term
reduction in the toxicity or volume of chemicals at the Site. It should be
noted however, that due to natural degradation, a reduction in toxicity could
be expected over the long term. The containment vault will also serve to
reduce the mobility of Site constituents.

8.13.5 Alternative SA - Short-Term Effectiveness

Implementation of Alternative 5A would involve
grading of soil with chemical concentrations potentially exceeding cleanup
levels. These activities may result in temporary dust production and
chemical emissions to the atmosphere. Workers would be required to wear
appropriate personal protective equipment and adhere to safe construction
practices to minimize potential hazards. It is estimated that the vault could
be installed within a period of one to two construction seasons after approval
of the removal action design. The benefits of the removal action would be
realized immediately upon installation.
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8.13.6 Alternative 5A - Implementablity

Implementation of this alternative would involve
common construction procedures and the services and materials are readily
available. The containment vault would require regular maintenance to
ensure its effectiveness. Additional removal actions, such as a groundwater
containment/treatment system could be implemented at a later date,
if required. This requirement would be determined based upon the analytical
results obtained in the groundwater monitoring program.

The effectiveness of the alternative could be monitored
through implementation of the general Site monitoring program presented
in Section 8.2.1

8.13.7 Alternative 5A - Cost

A cost breakdown for Alternative 5A is presented in
Table 8.12 The total capital cost is estimated to be $1,550,000 and the estimated
annual operation and maintenance cost is estimated to be $66,400. The total
present worth of this alternative is estimated to be $2,175,600 based upon a
10 percent discount rate over a 30-vear period.

814 ALTERNATIVE 5B - OFF-SITE DISPOSAL

This alternative would require the excavation,
transportation and landfilling or possible incineration of contaminated soil.
PCB-contaminated materials would be disposed as follows:

PCB Concentration Disposal
>500 ppm Off-Site Incineration/TSCA Landfill
>50, <500 ppm Off-Site TSCA Landfill
>25, <50 ppm Off-Site RCRA Landfill
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Also included in this alternative is the restoration of the
excavation area to its original state and the off-Site disposal of residual soils to

an app-oved landfill.

It is estimated that approximately 18,600 cubic yards of soil
would require off-Site transport and incineration/disposal.

This alternative is further discussed in Section 7.5.2.

8.14.1 Alternative 5B - Overall Protection of
Human Health and the Environment

This alternative may be performed in a manner which is
protective of human health and the environment. However, concerns exist
regarding the shipment of waste materials over public roads as well as the
potential for release of PCBs and inorganics from the off-Site disposal facility.

8.14.2 Alternative 5B - Consideration of ARARs

Alternative 5B is expected to meet all chemical and
performance-specific ARARs with respect to air emissions and organic
contaminant concentrations. Chemical and performance-specific ARARs
pertaining to the disposal of soils are expected to be met thf'ough proper
disposal.

All off-Site transportation of contaminated materials
under this option would be required to meet State and Federal
performance-specific ARARs for the transport of hazardous materials.
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8.14.3 Alternative 5B - Long-Term Effectiveness and Permanence

The removal of contaminated media from the Site and
subsequent land disposal will permanently remove the source of risk from
the Site.

8.14.4 Alternative 5B - Reduction of Toxicity,
Mobility or Volume Through Treatment

Alternative 4G effectively reduces the mobility, toxicity
and volume of organic and inorganic contaminants at the Site through
off-Site disposal. The proper off-Site land disposal of soil will reduce the
mobility of PCBs and inorganic contaminants in the soil. It should be noted
that contaminants will only be relocated to alternate sites where similar
toxicity or volume concerns may arise.

8.14.5 Alternative 5B - Short-Term_Effectiveness

Implementation of Alternative 5B would involve some
worker contact with materials containing chemicals potentially exceeding the
cleanup levels. Workers would be required to wear appropriate personal
protective equipment and adhere to safe construction practices to minimize
potential hazards.

There will be considerable adverse impacts on the
community because of the volumes of soil potentially involved in this
removal. For example, removal of 18,600 cubic yards of soil will take an
estimated 1,000 truck trips.

SARA defines risk as the "possibility of loss or injury” and
the "degree of probability of such loss." Because off-Site disposal would
require transportation of significant volumes of material over public roads,
the risks of accidents associated with such transportation cannot be ignored.
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As part of the cleanup, trucks will travel approximately 1,000,000 miles’ . The
risks associated with this alternative include risks resulting from increased
transportation of the Site materials, such as risks of accidental release of
wastes during transport and vehicle accidents and fatalities.

There is a risk associated with the 1,000,000 miles that will
be traveled by the trucks during removal activity. In addition to fatalities and
accidents, spills could result from overturned trucks. In the 1988 truck
National Safety Council Fleet safety contest, the rate of accidents for all trucks
was approximately eight accidents per million miles traveled. According to
national statistics, fatality rates for general traffic are approximately 2.5 per
hundred million miles traveled (Department of Transportation, 1988). Based
on these rates, there is a probability of an accident occurring during removal
activity. The probability of a fatality occurring during this travel is about one
in forty. The probability of this occurrence contrast sharply with the
carcinogenic risk for the exposure assessment conditions that would exist
after the removal alternative has been implemented (or as presently
identified in the SRA).

8.14.6 Alternative 5B - Implementability

This alternative is technically feasible. The requisite
equipment, labor and material are available. It should be noted, however,
that if incineration is necessary chronic shortages of TSCA-approved PCB
incineration facilities have occurred in the past and may cause some

scheduling or coordination problems in the future.

Public or community opposition to increased truck traffic
associated with transportation of hazardous waste materials may create
difficulties (i.e., public opposition) implementing this alternative.

1,000 truck loads, 1,000 miles round trip.
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8.14.7 Alternative 5B - Cost

A cost breakdown for Alternative 5B is presented in
Table 8.13. The total capital cost is estimated to be $7,730,500 and the annual
operation and maintenance cost is estimated to be $47,800. The total present
with of this alternative is estimated to be $8,180,500 based upon a 10 percent
discount rate over a 30-year period.

8.15 SUMMARY OF EVALUATION

Each removal action alternative was evaluated separately
in Sections 8.3 through 8.14 using the seven evaluation criteria in a detailed
analysis. This section presents an evaluation of each of the alternatives
relative to each other.

Overall Protection of Human Health and the Environment

All of the alternatives with the exception of the
No Action alternative (Alternative 1) would result in a reduction of risks
from chemicals in contaminated media. Use of the Site following
remediation would not be further restricted for Alternative 1, as no
additional physical measures would be taken to minimize potential
exposures to chemicals. The reduction to risks from Site chemicals under
Alternative 2 is not expected to provide sufficient protection for the
environment. Major Site usage restrictions (i.e., deed restrictions and
institutional controls) would be required for Alternatives 2 through 4F.
Additional minor restrictions to Site usage would be required for
Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, and 5A (in order to protect the Site
cap from disturbance).

The use of thermal treatment in Alternatives 4C, 4D, 4E,
4F, and 5B may pose additional health-based concerns regarding the emission
of inorganics in the off-gas and the potential for the release of incomplete
combustion products (i.e., dioxins and furans) which are of more concern
than the PCBs from which they were derived.
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Consideration of ARARS -

Alternatives 1 and 2 do not meet all chemical, action and
location-specific ARARs as they do not provide treatment. Alternatives 3A,
3B, 4A, 4B, 4C, 4D, 4E, 4F, 5A, and 5B may be performed in a manner which
meets or exceeds relevant ARARs.

Long-Term_ Effectiveness and Permanence

Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, and 5A would
reduce the potential risk from contact with chemicals in the soils (via direct
contact/ingestion) through placement of a cap over near-surface soils with
concentrations exceeding the potential cleanup levels (in addition to
institutional controls). This potential risks would be reduced moderately in
Alternative 2 through institutional controls and restricted Site access.
Alternative 5B would further reduce this risk on Site through removal of the
chemical source. However, risks would be created in the communities to
which the treated residuals are disposed under Alternatives 5B.

Alternative 5B will have additional concerns regarding increased truck traffic.
Alternative 1 provides negligible long-term risk reductions as no
containment or treatment actions are taken.

Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, and 5A are
considered to be reliable provided that the caps are maintained.
Alternative 5B is considered reliable as the chemical source is removed.
However, long term operation and maintenance would be required for
alternatives involving capping or groundwater containment/treatment
(alternatives 3B, 4B and 5A). Institutional controls, which are included as
components of alternatives 2 through 5A, are considered reliable due to the
location of the Site in an industrial area.

All alternatives would require a mandatory review after
five years to assess the effectiveness of the remedial actions taken.
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Reduction of Toxicity, Mobility or Volume Through Treatment

Alternatives 1 and 2 provide no reductions in toxicity,
mobility or volume as they do not involve containment or treatment.

Alternatives 3A, 3B, 4A, 4B, and 5A provide reductions in
the mobility of both organic and inorganic contaminants at the Site. These
reductions in mobility are achieved through capping (Alternatives 3A, 3B,
4A, 4B and 5A), installation of a groundwater cutoff wall (Alternatives 3B
and 4B), and/or stabilization/solidification (Alternatives 4A and 4B). It
should be noted, however, that Alternatives 3B and 4B are not expected to
significantly increase the reduction in mobility in comparison to
Alternatives 3A, 4A and 5A. This is primarily due to the chemical and
physical nature of the chemicals of concern (i.e., low solubility) as evidenced
by the fact that groundwater contamination associated with the Site was not
identified.

Alternatives 4C, 4D, 4E, 4F, and 5B provide reductions in
the toxicity, mobility and volume of organic contaminants at the Site through
destruction by thermal treatment. In Alternatives 4C and 4D thermal
treatment (incineration) is preceded by LTTD and solvent extraction,
respectively. Alternatives 4C, 4D, 4E, and 4F provide reductions in the
mobility of inorganic contaminants at the Site through the use of
stabilization/solidification and capping. Alternative 5B provides a reduction
in the mobility of inorganic cuntaminants (present within the incinerator
residues) through off-Site land disposal to an appropriate landfill.

Short-Term Effectiveness

Alternatives 1 and 2 would not have any significant
short-term effects on the community, workers or the environment.
Alternatives 3A and 3B involve minimal disturbance of chemicals in the
soils, however, it could result in a temporary increase in dust generation.
Alternatives 4A, 4B, 4C, 4D, 4E, 4F, 5A, 2nd 5B all involve soil excavation.
These alternatives also have the highest potentials for significant dust and
chemical emissions to the atmosphere during the treatment process. In
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addition, Alternatives 4C, 4D, 4E, 4F, and 5B all include thermal destruction
of PCBs. Concerns of possible exposure of workers, community and the
environment to inorganics or incomplete combustion products exist.

Alternatives 4C, 4D, 4E, and 4F have additional concerns
regarding the siting of treatment facilities on Site. These concerns include:

¢ inorganic constituent emissions from various treatment components
(i.e., incinerator stack); and
e public acceptance.

Alternative 5B has significant concerns regarding the
trucking of the waste materials over significant distances (i.e., 1,000 truck
loads over a minimum of 1,000 miles each). This alternative may result in
greater actual short-term risks in comparison to the potential long-term risks
identified in the SRA. In addition, Alternative 5B will require the subsequent
landfilling of incinerator residue to other off-Site facilities thereby creating
other potential long-term risks.

Implementability

Alternatives 1 and 2 require little or no construction.
Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, 5A, and 5B would involve
common construction procedures to excavate contaminated media, install a
groundwater cutoff wall (Alternatives 3B and 4B) and cap the Site
(Alternatives 3A, 3B, 4A, 4B, 4C, 4D, 4E, 4F, and 5A). Alternatives 4C, 4D, 4E
and 4F may be more difficult to implement due to the addition of one or
more treatment steps.

- Excavation of the soils to the depths required
(approximately 10 feet) would not require specialized equipment.

All of the alternatives could be effectively monitored

through implementation of the monitoring plan presented in Section 8.2.1.
Services and materials are readily available for each of the alternatives.
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Compliance with the substantive requirements of
applicable permits may be required for Alternatives 4C, 4D, 4E, 4F, and 5B.
NPDES permits may be required for Alternatives 3B, 4B, 4C, 4D, and 4E for the
discharge of water from treatment processes. Air and water permits may be
difficult to obtain.

Costs

The capital costs for Alternatives 2 through 4F range from
$120,000 (Alternative 2), to $31,228,000 (Alternative 4F). The No Action
alternative would not involve any capital expenditures. The operation and
maintenance costs for Alternatives 1 through 3B and 4B range from $41,200
(Alternative 1) to $66,400 (Alternatives 3B and 4B). The present worth costs
for Alternatives 1 through 4F range from $388,000 (Alternative 1) to o/
$31,741,000 (Alternative 4F).

Retreatment of waste materials may be required for
Alternatives 4C, 4E and 4F thereby greatly increasing the costs associated with
these alternatives.

816 SUMMARY

Table 8.14 provides an overall summary of the
evaluations presented in this section. J
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9.0 REMOVAL ACTION SCHEDULE

The removal action schedule will be determined after a
removal action alternative has been selected. The removal action schedule
will be determined by the U.S. EPA. The estimated time frame to implement
each of the removal actions is summarized as follows:

Alternative
Selection of a removal action alternative NA
1: No action (immediate) 3 - 6 months
2: Institutional Controls (1 year) 6 - 12 months
3A: Capping (1 construction seasons) 6 - 12 months

3B: Capping and Groundwater Cutoff Wall
(2 construction seasons) 12 - 24 months

4A: Capping and Stabilization/Solidification
(1 construction season) 12 months

4B: Capping and Stabilization/Solidification
and Groundwater Cutoff Wall
(2 construction seasons) 12 - 24 months

4C:  Low Temperature Thermal Desorption
Stabilization/Solidification and Capping
(2 construction seasons) 12 - 24 months

4D: Solvent Extraction Stabilization/Solidification
and Capping (2 construction seasons) 12 - 24 months

4E: Gas-Phase Cheuiical Reduction, Stabilization/
Solidification and Capping
(2 construction seasons) 12 - 24 months

4F:  On-Site Incineration Stabilization/Solidification
and Capping (2 construction seasons) 12 - 24 months

5A: On-Site Disposal
(2 construction seasons) 12 - 24 months
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5B:

Off-Site Disposal
(1 construction season)
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10.0 PUBLIC INVOLVEMENT PRQCESS

The U.S. EPA will coordinate the public involvement
process for the Textile Road Site. The Textile Road Site Respondents wsill
support the U.S. EPA public involvement process during the removal action
selection, as required.
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SOURCE: REMEDIAL TECHNOLOGIEES, USEPA, 1985
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TYPICAL EXTRACTION WELL INSTALLATION
TEXTILE ROAD SITE
Washtenaw County, Michigan
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CRA U770(12)

BACKGROUND SOIL CONCENTRATIONS OF

TABLE 3.2

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Concentration (ug/kg)

Compound Rural Soil - Agricultural Soil Urban Soil
Acenaphthene 17 6 NA
Acenaphthylene NA 5 NA
Anthracene NA 11-13 NA
Benz(a)anthracene 5-20 56-110 169-59,000
Benzo(a)pyrene 2-1,300 4.6-900 165-220
Benzo(b)fluoranthene 20-30 58-220 15,000-62,000
Benzo(e)pyrene 53-130 60-14,000
Benzo(g h,i)perylene 10-70 66 900-47,000
Benzo(k)fluoranthene 10-110 58-250 300-26,000
Chrysene 38.3 78-120 251-640
Fluoranthene 0.340 120-210 200-166,000
Fluorene NA 9.7 NA
Indeno(1,2,3-c,d)pyrene 10-15 63-100 8,000-61,000
Phenanthrene - 30.0 48-140
Pyrene 1-19.7 99-150 145-147,000
a Derived from

IARC (1973)
White and Vanderslice (1980)

Windsor and Hites (1979)

Edwards (1983)
Butler et al. (1984)
Vogt et al. (1987)
Jones et al. (1987)

NA - Not available
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RANGE OF GROUNDWATER DETECTED ANALYTES - ROUND 1 AND ROUND 2

TABLE 33

C

COMPARISON TO MICHIGAN TYPE B CLEANUP STANDARDS, FEDERAL MCLS AND BACKGROUND CONCENTRATIONS
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

@ Q) Site-specific(3)  Exceedencs of Michigan Type B, Federal
Michigan Federal Background MCLs and Back d conce i
Parsmetee $.Ocourremcea/ Analyses, Range Type B MCLs  Concentrations ~ Mickigan Federal Backgroumd  COCs
Round 1 Round 2 (ngil) (me/L) (mg/L) (mg/1) Type B MCls Concentrations
Aluminum 3/6 6/6 14-353 - 00502 (s) 48.92
Arsenic 4/6 3/6 0.010 - 0.067 0.00002/BKD (6)  0.05 002 X X X X
Bartum 5/6 4/6 0213-21 24/BKD(6) 2 kX Ye
Beryllium 1/6 1/6 0,005 - 0.007 - 0.004 0.000 X X X
Calclum 6/6 6/6 73.770 - - 386.95 X
Chromium 6/6 6/6 0.011-0.19 0.12/BKD (6) (18] 03m X
Cobak 0/6 1/6 0.068 - - 0.025 X
Copper 6/6 6/6 003-023 1.3/BKD (6) 130 0.178 X
Iron 6/6 6/6 34-113 - 03(s) 89.66 X
Lead 6/6 6/6 0.005 - 0.2 0.004/BKD (6) 0.015 (AL) 0.067 X X X X
Magnestum 6/6 6/6 17-220 - - 96.55 X
Manganese 6/6 6/6 0077-24 0.17/BKD(6) - 1532 X X X
Mercury 1/6 1/6 0.00031 - 0.0006 0.0021/BKD (6) 0.0m 0.0001 X
Nickel 4/6 376 0.042-0.183 053/BKD (6) 01 0.157 X X X
Potassiur 6/6 6/6 6.19-60 - - 83.08
Sodium 6/6 6/6 104- 77 150 - 63.74 X
Vanadium 2/6 2/6 006 - 0.10 0.061/BKD (6) -~ 0.3
Zine 6/6 6/6 004-1.3 23/BKD(®) 500 2074
Berylibun 0/6 1/6 0.0053 - 0.004 0.0025 X x X
Caldum 6/6 €/6 49-360 - - 1117 X
Chromium 5/6 0/6 0.04-0.12 0.12/BKD (6) 01 0.074 X X X
Iron 6/6 6/6 025-10 - 03 62 b3
Lead 0/6 076 - 0.004/BKD (6) 0.015 (AL) 0.008
Magnestum 6/6 6/6 12-130 - - 4572 X
Manganese 6/6 6/6 0.20- 0.82 0.17/BKD (6) -~ 03 X X X
Potasshum 6/6 6/6 §2-51 - - 61.26
Sodium 6/6 6/6 94-69 150 -~ 59.73 x
Zine 0/6 2/6 0.021 -0.023 23/BKD(6) 500) 0.m X
Notes:
ND - Not Detected
— - Novalue
(p) Proposed MCL
(») Secondary MCL
(AL) Action Level
BKD - Background

(1) Health-based drinking water values - MERA Operation Memorandum #8: Type B Criteria, update January 19%4.
Q) USEPA National Primary and Secondary Drinking Water Regulationa, 40 CFR 1413 (56 FR NO20), July 17, 1992.
USEPA Quality Criteria for Water 1986, EPA 440/5-86-001, May 36 51 Federal Register 43665, Update Sept. 1987.

Drinking Water Regulat

and Heakh Advisork

Office of Water, USEPA, Washington D.C

1M r

» December 1993.

() Site-spedific background level calaulated in accordance with MERA Op
Background sample locations indude MW-3U-93, MW-6U-93 and MW-3D-93.

(4) Michigan Type B A

(5) Values ref

bie Method D

(6) Background concentration is utilized as Type B Cleanup Level if it is great

hene and trans-1,2-dich)

#15, September 30, 1993.

ly.
er than the Type B value.

Limit (uilized as Type B Cleanup Level if greater than Type B value)

vage20f2



TABLE 3.4

RANGE OF POND SEDIMENT DRTECTS
CQOMPARISON TO NOAA SEDIMENT GUIDELINES AND BACKGROUND CONCENTRATIONS
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHICAN

Exceedence of Long and
NOAA 1) Site-specific Morgan ER-L and Site-specific
Long und Morgan effects ranges Uackyround bachground concentralions
_ ER-L ER-M Concentrations () Type B ER-L  Sile-specific
Parameter @ Occurrences/® Analyses  Range (mg/kg) (mglkg) (mglkg) (me/kg) Gsie) - Bkd COCs
Yoo
Acstone 6/6 0.074-13 - - 0.8 10.0 X
Mathylene chloride 6/6 0.000 - 0.022 - - 0.009 12 X
Toluene 3/6 0.002 - - 0.007 22
ENA
Di-n-buty! phthalate 4/6 0.005 - 0.40 - .- 0205 NA X NA
Meialt
Aluminum 6/6 7720 - 2300 - - 10552 NA NA
Amenic 2/6 21-54 3 85 9.6 0.028
Calcium 6/6 36000 - 108000 - - 168300 NA NA
Chromium 5/6 37-88 80 45 16.4 1.5/0.15 15/015
Copper 4/6 8.1-17 70 3% 29 037
Iron 6/6 2100 - 6500 - - 21531 NA NA
Lead 6/6 19-1 35 110 17.5 013
Magnesium 6/6 6900 - 20000 - - 27128 NA NA
Manganese 6/6 96 - 240 - - 609 NA NA
Nickel 3/6 10-26 30 50 269 11
Zinc 6/6 12-29 120 270 7 16
Notes:
=« No value

ND - Not detected

(1) Longand Morgan effects ranges are used as guidelines for evaluating the potential for chemical constituents in sediments to cause
adverse blological effects. 1f sediment contaminant concentrations are above ER-M, adverse effects on the biota are considered probable.
if contaminant concentrations are between the ER-L and the ER-M, adverse effects are corsidered possible, and EPA recommends conducting sediment
toxic'ty tests as a follow-up.
Reference: National Oceanic and Atmospheric Administration (NOAA). “The potential for Biological Effects of Sediment-sorbed Contaminants
Tested in the National Status and Trends Program.” NOAA Technical Memorandum NOS OMA 52, August 1991,

) Site specific background level calculated in sccordance with MERA Operational Memorandum #15, September 30, 1993,
Background sample locations include BH-46, BH-47, BH48 and BH-49-93,

) Michigan Type B GSI Values (June 21, 1994).

RASTOOD ( (



TABLE 3.5
SUMMARY OF CHEMICALS OF CONCERN

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Parameter Soils Groundwater Sediment

PCB/Pesticides
Aroclor-1254 X X

Aroclor-1260 X

voc

Acetone X

BNA
Benzo(a)pyrene
Benzo(a)anthracene
Hexachlorobenzene
Bis(2-ethylhexyl)phthalate X

X X X

Metals (unfiltered)
Arsenic X X
Beryllium X
Chromium X
Cobalt X
Lead

Manganese

Nickel

> X X

Metals (filtered)
Beryllium
Chromium
Manganese

X XX

CRA 477012)



TABLE 3.6

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR SOILS
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Surface (1) Subsurface (2)

Parameter Mean Maximum 95% UCL Mean Maximum 95% UCL

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg)
PCBs
Aroclor-1254 n3 230 20.7 11 310 18.7
Aroclor-1260 09 24 1.8 0.7 24 1.2
BNAs
Benzo{a)anthracene 0.12 0.09 0.18 1.1 30 24
Benzo(a)pyrene 0.15 0.1 0.20 13 0.65 30
Hexachlorobenzene 0.13 0.024 0.22 13 0.85 30
Metals
Arsenic 13.2 65 289 118 65 19
Chromium 200 1750 6483 114 1750 306
Cobalt 11.7 70 285 85 70 158
Notes:

(1) Mean and 95% UCL concentrations were calculated based on data collected from 0 to 4' BGS.
) Mean and 95% UCL concentrations were calculated based on data collected from (f to 10° BGS.
95% UCL = 95th Percent Upper Confidence Limit of the Mean

CRA N aD



TABLE 3.7

SUMMARY OF EXPOSURE POINT CONCENTRATIONS FOR GROUNDWATER
TEXTILE ROAD SITE

Parameter
PCBs
Aroclor-1254

VOC
Acetone

BNA
Bis(2-ethylhexyl)phthalate

Metals (unfiltered)

Arsenic
Beryllium
Lead
Manganese
Nickel

Metals (filtered)
Beryllium
Chromium
Manganese

Note:

(1) Arithmetic mean plus 3 X standard deviations (per MDNR guidance).

CRA 4770Q12)

WASHTENAW COUNTY, MICHIGAN

Upper Water Table Zone Lower Sands Aquifers
Mean (1) Maximum  95% UCL Mean Maximum 95% UCL
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
0.13 0.012 0.32 ND ND ND
0.02 0.060 0.03 0.48 1.7 1.78
0.01 0.022 0.01 0.22 0.42 0.48
0.02 0.032 0.02 0.02 0.047 0.07
0.003 0.007 0.004 0.003 0.005 0.005
0.07 0.22 0.13 0.03 0.052 0.08
1.42 24 191 0.80 1.545 217
0.05 0.09 0.08 0.08 0.134 0.19

0.003 0.0053 0.005 - - -
0.014 0.08 0.037 0.04 0.12 0.13
0.56 0.82 0.77 0.05 0.081 0.10



TABLE 3.8

SUMMARY OF PHYSICOCHEMICAL PROPERTIES AND TOXICITY DATA

Water
Solubility
(mg/L)

$.7E-02
8.0E-02

1.00E+06

9.14x 103
3.8E+00
4.0C-0
6.0E-03

Insoluble
{insoluble
Insoluble
Insoluble
Insoluble
Insoluble
Insoluble

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
Vapor Henry'’s Law
Pressure Constant .
(mm Hg) atmens /mol)
7.71E4V5 2.7E-03
4.05E-05 7.1E-03
2.66E+02 3.97E-05
2.20x 10-8 1.0x 106
5.6 x 10-9 49x107
1.2E+00 1.1E-05
1.089 x 10-5 6.8x104
NA NA
NA NA
1.0E+00 (@ 1,616°C) NA
1.778+00 (@ 1,910°C) NA
1.77E+00 (@ 1,000°C) NA
1.0E+00 (@ 1,292°C) NA
1.0E+00 (@ 1,810°C) NA

Koc
(mlLiy)

S.JE+05
1.4E+08

221400

2.0E+05
5.5E+06
1.0E+05
1.2E+06

NA
NA
NA
NA
NA
NA
NA

Lag Koy
(L/kg)

6.47E+ ()
7.15E+00

-24E-0

5.61E+00
6.06E+00
9.6E+00

6.18E+00

NA
NA
NA
NA
NA
NA
NA

R/D
(mg/kg-d)

70E45
70845

LOE-O1

NA
NA
2.0E02
B.0E04

3.0E-1
5.0E403
1.UE+00
NA
1.4E-03
5.0E-03
2.0E<02

CSF
1 (mglkg-d)

7.7 00
77E:00

NA

7.3E-N
7AE400
1.4E42
1.6E4 10

1.8E+(0

4.3E+N)
NA
NA
NA
NA
NA

Reference:  U.S. Department of Health and Human Services. Public Health Service. Agency for Toxic Substances and Discase Registry.
Groundwater Chemicals Desk Reference, John H. Montgomery, Linda M. Welkom, Lewis Publishers, Inc. 1990,
USEPA Integrated Risk Information System (IRIS), January 1994.

Molecular
we.
Parameter (g/mol)
PCBs
Aroclor-1254 3.3E+02
Aroclor-1260 3.7E+02
voc
Acctone 5.8E+01
BNA
Benzofa)anthracene 2.2829E+02
Benzo(a)pyrene 2523E+02
Bis(2-cthylthexyl)phthalate 39E+02
Hexachlorobenzene 2.8479E+02
Metals
Arsenic 75E+01
Beryllium 9.0E+00
Chromium 5.2E+01
Cobalt 59E+01
Lead 2.1E+02
Mangancse 558+01
Nickel 59E+01
Notes:
NA - Not Available,
CRA &772001D
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TABLE 3.9

SUMMARY OF LIFETIMLE CANCER RISKS AND
HAZARD INDICES
SURFACE SOIL EXPOSURE
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

LIFETIME UPPERBOUND

SCENARIOS: —EXCESS CANCERRISK

MEAN RME
Trespasser Exposure 6.14E-07 2.80E-06
Maintenance Worker Exposure 8.77E-07 2.20E-05
SCENARIOS: HAZARD INDICIES

MEAN RME
Trespasser Exposure 4.31E-03 - 1.77E-02
Maintenance Worker Exposure 1.13E-02 1.14E-01

CRA 4770(12)



TABLE3.10

SUMMARY OF LIFETIME CANCER RISKS AND

SCENARIO:

Construction Worker Exposure

SCENARIO:

Construction Worker Exposure

HAZARD INDICES
SUBSURFACE SOIL EXPOSURE
TEXTILE ROUAD SITE
WASHTENAW COUNTY, MICHIGAN

LIFETIME UPPERBOUND
—EXCESS CANCERRISK
MEAN RME
9.19E-08 8.41E-07
— HAZARDINDIQQES
MEAN RME
1.09E-02 9.64E-02



SUMMARY OF LIFETYME CANCER RISKS AND
HAZARD INDICES
GROUNDWATER CONSUMPTION

TABLE 3.11

TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

SCENARIO: Groundwater Consumption (1) _EXCESS CANCERRISK =~ HAZARD INDICIES

Unfiltered Metals:
Drinking Water (upper water table zone)

Drinking Water (lower sands aquifer)
Filtered Metals:

Drinking Water (upper water table zone)

Drinking Water (lower sands aquifer)

Note:

(1) Assumes a future industrial groundwater utilization.

CRA 4770 (12)

e
'

LIFETIME UPPERBOUND
MEAN RME
1.44E-03 8.83E-03
8.28E-05 5.35E-04
1.40E-03 8.69E-03
4.26E-06 2.32E-05

MEAN

2.18E+01

2.80E+00

1.90E+01

2.59E-01

RME

5.02E+01

7.60E+00

4.63E+01

6.06E-01



Law or Regulation
FEDERAL

1. CERCLA/SARA

2. RCRASubtitle D

3. RCRA Subtitle C

4. RCRA Land Disposal

Restrictiors (LDRs)
S. Toxic Substances
Control Act (TSCA)

6. Clean Alr Act

7. Safe Drinking Water
Act

CRA D12

Reference

42 USC 9601 t. seq.

40CFR 257

40 CFR 260-267

40CFR 268

40CFR 761

40 CFR 50 and 52

TA. .44

POTENTIAL ARARs FOR THE
TEXTILE ROAD 8ITR
WASHTENAW COUNTY, MICHIGAN

Ambient or Chemical
Specific ARAR

Applicable, relovant and
appropriate requirements
under Section 121 of SARA

N/A

N/A

N/A

N/A

Establishes Amblent Alr
Quality Standards

Regulates drinking water

quality using MCLs and
MQ.Gs

C

Performance, Design or Action
Specific ARAR

Applicable, relevant and sppropriste
roequircments of 40 CFR 300.68 (NCP)
and 40 CFR 300.415 (NCI)

Sot standards for land disposal
{acilities for non hazardous waste

Regulstos the goneration, tranaport,
storage, treatment and disposal of
hazardous wastes generated In the
course of remedial action.

Regulates the construction, design,
monitoring, operation and closure of
hazardous waste [acilities

Prohibits land disposal for PCH soils
greater than 50 ppm in RCRA Sulnitle
C landfill facilitios

Applicable to transport and disposal
of PCB wastes groster than 50 ppm

Implements and sets rules for a
regional alr pollution control program.
Applicable to air smissions from any
on-site treatment alternatives

Applicable to groundwater MCLs and

water which may be consumed after
any treatment alternative

<

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Locution
Specific ARAR

lold

Commaents

Both removal and
remedial actions

Administored by
MDNR undur Act 64)

Administered by
MIDINR under Act 64

Applicable in some
crcumstances if remedial
action involved uncarthing,
treating and redisposing of
hazardous wante

Applicable to I'Clis

at Site if wiwarthed and
redispoved at a permitted
off-Site TSCA fucility

Administered by MDNR
under Act 348



Law or Regulation

8. Worker Safety and
Heaith Protection

9. Hazardous Materlals
Regulations

10. Regulations for
Hazardous Waste
Generators and
Transporters

11. POTW Discharge

12. Executive Order

12372

13. Executive Order
11988 and 11990
(Floodplains and
Wetlands)

14. Fivhand Wildlife'
Coordination Act

CRA 770(12)

Reference

Occupational Safety
and Health

Administration (OSHA)

49CFR 170 t0 179

40 CFR 262 and 263

40 CFR 403

40CFR 29

40CFR 6
Subpart A

16 USC 1931

Ambient or Chemical

N/A

N/A

N/A

N/A

N/A

N/A

N/A

TABLE 4.1

POTENTIAL ARARs FOR THE
TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

Specific ARAR

Performance, Design or Action
Specific ARAR

Worker safety during remedial
construction

Applicable to transportation of
hazardous materials

Establishes responsibilities for
transporters of hazardous waste in
handling, transportation and
management of the waste.

Sets requirements for manifesting,
recordkeeping, and emergency response
action in case of spill

Establishes pretreatment standards
for controlling pollutants discharge to
publicly-owned treatment works
(POTWSs)

Requires state and local coordination
and review of proposed EPA-assisted
projects

N/A

Protect fish and wildlife wherever
federal actions result in the control or
modification of a natural stream or
body

Location
Specific ARAR
N/A
N/A
N/A
N/A
N/A

Requires federal agencies to
avoid, whenever possible,
adversely affecting
{loudplains or wetlands
and to evaluate potential
effects of actions in these
designated areas

N/A

sage2of 5

Comments

Always applicable

Applicable if removal
action includes off-Site
transport

Applicable if removal
action includes off-Site
transport =

Applicable to all Sites

Applicable to designated
flood plains and wetlands
none identified on Site

Fish identified in
Ponds 1,2 and 3



Law or Regulation

15, Wild and Scenic
Rivers Act

16. Endangered Species
Act

17. EPA National

Primary Drinking
Waler Regulations

STATE OF MICHIGAN

1. Environment Response
Actand Rules

(101 to 1314)

2. Solid Waste
Menagement Act and
Regulations

3. Hazardous Waste
Managemant Act and
Rules

4.  Water Resources
Commiseion Act

CRA 2 (12

40CFR 6302
16USC 12N

50 CFR 4@

40CFR 142

Michigan Public
Act 37

Michigan Public
Act 641

Michigan Public
Acttd

Michigan Public

AdUS

TAc.d4.1

POTENTIAL ARARe FOR THE
TEXTILE ROAD 8ITE
WASHTENAW COUNTY, MICHIGAN

Ambient or Chemical
Specific ARAR

N/A

N/A

Regulates drinking water
quality, using MCLs and
MCLCs

Establish acceptable
cleanup levels for soll,
groundwater, surface water
and air

N/A
N/A

Establishes surface water
quality standards to protect
public health and welfare,
to enhance and maintain
the quality of water, to
protect State's natural
resources

C

Performance, Design or Action
Specific ARAR

N/A

Requires agoncy to corwult with Fish
and Wildlife Service if action may

affect endangoered spocies or critical
habitat

N/A

Provides for the identification, risk
asscysment and priotity evaluation of
environmental .ontamination sites in
the State

Regulatos the disposal of
non-hazardous solid waste

Regulates the generation, transport,
treatment, storage and disposal of
hazardous waste

Establishes rules for groundwater
quality.

Requires hydrogeologic studies before
allowing a discharge into ground water
and establishes monitoring
requirements

C

Location

Specific ARAR
Requires that any rivers on
the National Wildlife and
Scenic River System or a
study river on the National
Rivers Inventory be
identified

N/A

N/A

N/A

N/A

N/A

N/A

gedof8

Comments

Site not located on a
scenic river

No endangerod spuocics
Identified or believed
to inhabit Site arca.

No potable well present.
Drinking water not
impacted.

Applicable parts to all
cnvironmental
contamination sites

Applicable to
non-hazardous materialy
genwrated at the Site

Applicabla to hazardous
residuals to Site

Applicable to discharges to
surface water
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Law or Regulation

Liquid Industrial
Waste Disposal Act

Safe Drinking Water
Act

Soil Erosion and
Sedimentation’
Control Act

Goemaere-Anderson
Wetland Protection
Act

Alr Pollution Act

The Mineral Well Act
(Sections 17 & 21)

CRA TR (1))

Reference

Michigan Public
Act 136

Michigan Public

Act39

Michigan Public
Act 347

Michigan Public
Act 208

Michigan Public
Act 348

Michigan Public
Act315

TA .21

POTENTIAL ARARs FOR THE
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Ambient or Chemical
Specific ARAR

N/A

Establishes MCLs for spedfic
contaminants in addition to
or different from federal
MCLs to protect drinking
water quality

N/A

N/A

N/A

N/A

Performance, Design or Action
Specific ARAR

Requires the use of a licensed liquid
industrial waste hauler to transport
any liquid waste off site

N/A

Requires a soil erosion and
sedimentation plan for any earth
changes of one or more acres and/or
any earth changes within 500 feet of a
lake of stream

N/A -

Controls the emission of airborne
contaminants to protect human health
or safety, animal life, plant life of
significant economic value, or property
or reasonable interference with the
confortable enjoyment of life or

property

Regulates the installation of
monitoring wells

Location
Specific ARAR

N/A

N/A

N/A

Regulates any activity
within wetlands,
specifically dredging,
filling, and constructing,
operating, or maintaining
any use or development in a
wetland

N/A

N/A

,edof5

Comments

Applicable to off-Site
transport of liquid waste

No potable well present.
Drinking water not
impacted.

Applicable to carthworks
in the vicinity of Pond 1.

None identified on Site.

Applicable to any air
emissions that may
result due to waste
disturbance or treatment

A plicable to alternatives
involving groundwater
monitoring



Law or Reguiation

11. Inland Lakes &
Streams Act

12, Michigan
Occupational Health
and Safety Act
(MIOSHA)

(Parts 149)

13. Michigan Vehidle
Code (Section 257.722)

14. Public Health Code

(Part 127)

15. The Watarworks and
Sewerage Systems Act

16. Wetlands Policy

Notes:

(1) N/A - Not applicable

CRATROD

Michigan Public
Act 346

Michigan Public
Act 154

Michigan Public
Act 368

Michigan Public
Act 98

Commission Policy
No. 4512

TA. .41

POTENTIAL ARARs FOR [HE
TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

Ambient or Chemical Performance, Design or Action
Specific ARAR Specific ARAR

N/A N/A

N/A Worker safety during remedial
conetruction

N/A Coverny maximum axle loading on
highways

N/A Regulates installation of extraction
wells

N/A Regulates discharges to sewers or
POTWs

N/A N/A

Location
Specific ARAR

Regulstes dredging and
othet construction within
lakos and streams

N/A

N/A

N/A

N/A

Establishes the importance
of the protection of
wetlands

25008

Comments

Applicable to alternativon
involving canstruction or
dredging activities

Applicable to on-Site
activitios

Applicable toall
alternatives invalving
movement of cquipment or
materialy over Michigan
highways

Applicable to aliernatives
Involving groundwater
extraction

Applicable to alternatives
involving discharges to
sewers or POTWs

Applicable 10 alternutives
involving construction in
wotlandy arcas




TABLES.1

POTENTIALLY APPLICABLE REMOVAL ACTIONS AND
ASSOCIATED TECHNOLOGIES

TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

Applicable Response Action
No Action

Limited Action
Physical Containment

In Situ Treatment

Removal

Ex Situ Treatment

CRA 4770 (12)

Removal Technology/Process'Option
No Action

Institutional Controls
Access Restriction

Capping
Groundwater Cut-off Wall

Biological Treatment

.Soil Vapor Extraction

Soil Flushing/Solvent Washing
Vitrification
Stabilization /Solidification

Excavation

Bioremediation

Low Temperature Thermal Desorption
Incineration

Advanced Electric Reactor
Stabilization /Solidification

Solvent Extraction

Gas-Phase Chemical Reduction

On Site

¢ Off Site



General Response Actions

1. No Action

2. Limited Action

3. Thysical Containment Action

CR/ 4770 (12)

TABLE 8.2

PRESCREENING OF POTENTIAL REMOVAL ACTIONS AND

TECHNOLOGIES - SOIL
TEXTILEROAD SITE

WASHTENAW COUNTY, MICHIGAN

Remedial Technology/Process Option

a) No Action

A) Restricted Access and
Institutional Controls

a) Capping

= Normal Portland Cover

- Asphaltic Concrete Cover

Screening Commnents

required by the NCP

will not change existing conditions
soil with concentrations exceeding
potential cleanup goals will remain
at the Site.

will minimize potential

future contact with chemicals

in soil

soil with concentrations exceeding
potential cleanup goals will remain
at the Site.

will minimize potential contact
with chemicals in surface soil
(dermal contact and air pathways)
reduce infiltration and hence
chemical loading to the groundwater
soil with concentrations exceeding
potential cleanup goals will remain
at the Site,

surface cap

exposed to forces of nature

not conformant with desired land use
(l.e. vegetative cover preferred)

surface cap

exposed to forces of nature

not conformant with desired land use
(i.e. vegetative cover preferred)

C

Page 1 of 6

Recommendations

- retained for
further
evaluation

- retained for
further
evaluation

- retrined for
further
evaluation

- eliminated
from
further
evaluation

- eliminated
from
further
evaluation



< - C

Page 2 0f 6
TABLE 5.2
PRESCREENING OF POTENTIAL REMOVAL ACTIONS AND
TECHNOLOGIES - SOIL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
General Response Actions Remedial Technology/Process Option Screening Comments Recommendations
3. Physical Containment Action (Cont'd) - Clay Cover (Act 64 Cap) - protection against - retained for
infiltration provided further
- infiltration layer protected against evaluation
weathering
- conformant with desired land use
(i.e. vegetative cover)
- Sprayed-On Cover : - surface cap - eliminated
- exposed to forces of nature from
- infiltration prevention impaired further
by weathering consideration
- not conformant with desired land use
-~ (i.e. vegetative cover preferred)
- Synthetic Cover - uncertain design life - eliminated
- resistance to chemical degradation from
uncertain further

consideration

b) Groundwater Cut Off Wall - will provide physical barrier to - retained for
: potential chemical migration further

evaluation

- Slurry Wall - proven effective - retained for
- highly chemical resistant further

evaluation

CRA 4770 (12)



General Response Actions

TABLE 8.2

PRESCREENING OF POTENTIAL REMOVAL ACTIONS AND

TECHNOLOGIES - SOIL
TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

Remedial Technology/Process Option

3. Physical Containment Action (Cont'd) - GroutCurtains

4. Insitu Treatment

CRA 4770 (12)

- Waterloo Barrier Wall

a) Biological
- Bloremediation

b) Physical
- Soll Vapor Extraction

- Soil flushing/Solvent Washing

- Vitrification

C

Screening Comnments

Page Jut 6

Recommendations

more applicable to applications in rock - eliminated

grout setting and durability problems
could arise

integrity of wall questionable

casily installed

scalable joints prevent leakage of
leachate

readily available

adequate for implementation

in terms of Site geology and Site
constituents

difficult to control environment
not effective for inorganics
PCBs are generally resistant to
bioremediation

effective primarlly for VOCs
ineffective for PCBs and
inorganics

not effective in reducing PCBs and
Iinorganics with low solubilities
requires hydraulic control

requires collection/disposal of solvent

cost prohibitive
not a proven technology

C

from further
evaluation

- retained for
further
evaluation

eliminated
from further
evaluation

- eliminated

from further
evaluation

- eliminated

from further
evaluation

- eliminated

from further
evaluation



General Response Actions

4. In situ Treatment (Cont'd)

5. Removal

6. Ex Situ Treatment

6. ExSitu Treatment (cont'd)

CRA 4770 (12)

¢ | c

TABLES.2
PRESCREENING OF POTENTIAL REMOVAL ACTIONS AND
TECHNOLOGIES - SOIL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
Remedial Technology/Process Option Screening Comments
c) Stablilization/Solidification - will reduce mobility of chemicals in

soil (reduce leaching)
- effective for organics and inorganics
- proven cost-effective

a) Excavation - may be cost prohibitive
- removes source of contamination
- soil may require dewatering
depending on treatment technology
employed
- required to supplement ex situ
treatment and disposal

a) Biological
- Bioremediation - limited to wastes which are

biologically degradable or are
readily volatilized

- not effective for inorganics

- requires large surface area
for landfarming

- PCBs are generally resistant to

bioremediation
b) Physical
- Low Temperature Thermal - technically feasible
Desorption (LTTD) - may require treatment of off-gas

- effective for Site-related chemicals

- potential for significant air
emissions during excavation/
handling

- separated oil must be incinerated

- solids may require solidification

Page 4 of 6

Recommendations

retained for
further
evaluation

retained for
further
evaluation

eliminated
from further
evaluation

retained for
further
evaluation



Page Souf 6

TABLE 8.2
PRESCREENING OF POTENTIAL REMOVAL ACTIONS AND
TECHNOLOGIES - SOIL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
General Response Actions Remedial Technology/Process Option Screening Comments Recommendations
- Advanced Electrical Reactor - requires waste stream to be free - eliminated
of solids, not applicable to soil from further
= Incineration - technically feasible - retained
- effective for organic constituents for further
- potential for significant air evaluation
emissions during excavation/
handling

- not effective for inorganic
constituents (special handling of

ash)

- Chemical Dechlorination - unproven technology - eliminated
from further
evaluation

¢) Stabilization/Solidification - will reduce mobility of chemicals in - retained for
soil (reduce leaching) fucther
- effective for organics and Inorganics evaluation
- proven cost-effective
6. ExSitu Treatment (cont'd) - Solvent Extraction - removes contamination from soil - retained for
further
- oil product waste stream evaluation
must be collected and treated /
disposed.
- Gas-Phase Chemical - Similar treatment potential to LTTD - retained for
Reduction - no potential tor formation of dioxins further
or furans evaluation

CRA 4770 (12) ( (



General Response Actions

7. Disposal Action

CRA 4770 (12)

< B

TABLE 5.2
PRESCREENING OF POTENTIAL REMOVAL ACTIONS AND
TECHNOLOGIES - SOIL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Remedial Technology/Process Option Screening Comments

Disposal in RCRA/TSCA Landfill - will remove soil from the Site
(on Site or off Site) : (off-Site disposal only)

- secures waste and minimizes future
migration of contaminants

- subject to TSCA and RCRA land ban
regulations

Page 6 of 6

Recommendations

- retained for
further
evaluation



TABLE 6.1

SCREENING EVALUATION SUMMARY OF REMOVAL TECHNOLOGIES

Category/Technology Effectiveness Implementability Cost Screening Result
e  Monitoring Al Al Al Select
¢ Physical Containment
a) Capping
- clgy Al Al Al Sclect

b) Vertical Containment Barriers
(Groundwater Cut-Off Walls)

- slurry walls Al A2 Al Select
- sheet piles Al Al A2 X
e Sludge/Soil Treatment
a) In Situ Stabilization /Solidification A3 Al Al Select
b) Ex-Situ Stabilization/Solidification A3 Al Al Select
c)  On-Site Incineration Al Al AS Select
d) Off-Site Incineration Al A4 A6 X
e) Low Temperature Thermal Desorption A2 A3 A3 Select
f)  Solvent Extraction A3 A2 A2 Sclect
g) Gas-Phase Chemical Reduction A2 A3 A4 Select
¢ Disposal
a) On-Site Disposal A3 Al Al Select
b) Off-Site Disposal Al A2 A2 Sclect
Notes:
A - Acceptable
1,23,4 - Relative in order of acceptability (1) highest - (6) lowest
N - Not acceptable/not feasible
X - Will not be considered for development of alternatives

Select - Selected for the development of alternatives

CRA 477012) ( (



TABLE 7.1

REMOVAL ACTIONS, TECHNOLOGIES,

AND PROCESS OPTIONS DEEMED APPLICABLE

Removal Action
No Action

Limited Action

Physical Containment

Removal

Soil Treatment

Disposal

CRA 4770012

Technology
No Action

Limited Action

Capping

Groundwater
Cutoff Wall

Excavation

TO THE SITE CONSTITUENTS OF CONCERN
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Process Option

¢ Access Restriction
¢ Institutional Controls

¢ Act64 Clay Cap

¢ Soil-Bentonite Slurry Wall
¢ Waterloo Barrier Wall

* Excavation

e Solidification/Fixation
(in-situ and ex-situ)

* Low Temperature
Thermal Desorption

¢ On-Site incineration

* Solvent Extraction

¢ Gas-Phase Chemical
Reduction

* on Site
¢ off Site



TABLES.1

DETAILED ANALYSIS CRITERIA AND FACTORS

TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

Evaluation Criteria

Overall Protection of Human
Health and the Environment

Short-Term Impacts and
Effectiveness

Long-Term Effectiveness and

Permanence

Reduction of Toxicity, Mobility

and Volume

Consideration of ARARs

Implementability

Evaluation Factors

elimination, reduction or control of risks

protection of human health and
environment during implementation
time required to achieve removal action
objectives

protection of workers during removal
actions

permanence of removal action
alternatives
magnituce of residual risk

¢ adequacy of controls imposed after

removal action
reliability of controls imposed after
removal action

amount of hazardous material destroyed
or treated

degree of expected reduction in toxicity,
mobility or volume

degree to which treatment is irreversible
type and quantity of residuals remaining
after treatment

consideration of chemical specific ARARs

¢ consideration of action specific ARARs

consideration of location specific ARARs

¢ technical feasibility
¢ administrative feasibility

availability of services and materials

total capital costs

* operation and maintenance costs

total present worth cost



TABLE 8.2

COST ESTIMATE FOR REMOVAL ALTERNATIVE 1
NO ACTION
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost
Capital Costs

There are no capital costs associated with this alternative $0.00

Operation and Maintenance (O&M) Annual Costs

1. Groundwater Monitoring 2 Round $5,800.00 $11,600.00

- 7 monitoring wells
samples analyzed for PCBs and Inorganics

2. Soil Monitoring 2 Round $3,900.00 $7,800.00
- 4 soil samples analyzed for
PCBs and Inorganics
3. Annual Monitoring Report - LS. - $10,000.00
4. Site Evaluation : - LS. - $4,913.92
($30,000 every 5 years)
Estimated Annual Operation and Maintenance Cost $34,313.92
Contingency (20%) $6,862.78
Total Annual Operation and Maintenance Cost $41,176.71
Total Present Worth (30 Years at 10%) $388,169.32
Total Present Worth Alternative 1 $388.169.32
CRA 420012



TABLE 83

COST ESTIMATE FOR REMOVAL ALTERNATIVE 2

INSTITUTIONAL CONTROLS

TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

Item
Capital Casts
1. Institutional Controls
a) deed restrictions
Estimated Capital Cost

Contingency (20%)
Total Estimated Capital Cost

Openati 1 Maint (O&M) AnoualC

A. MONITORING AND SITE EVALUATION

1. Groundwater Monitoring
- 7 monitoring well
samples analyzed for PCBs and Inorganics
2. Soil Monitoring
- 4 soil samples analyzed for
PCBs and Inorganics
3. Annual Monitoring Report

4. Site Evaluation
($30,000 every 5 years)

Quantity

B. GENERAL SITE OPERATION & MAINTENANCE

1. General Site Maindenance
- Institutional Controls

Contingency (20%)
Total Annual Operation and Mainterance Cost
Total Present Worth (30 Years at 10%)

Total Presest Worth Alternative 2

CRA SO aD

Unit

LS.

Round

b

P

Unit Cost

$5,800.00

$3,900.00

Cost

$100,000.00
$100,000.00

$20,000.00
$120,000.00

$11,600.00

$7,800.00

$10,000.00

$4,913.92

$5,500.00

$39,813.92
$7,962.78
$47,776.71
$450,386.95



TABLE 8.4 Page1of 2

COST ESTIMATE FOR REMOVAL ALTERNATIVE 3A
CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost
Capital Costs
1. Institutional Controls
' a) deed restrictions - LS - $100,000.00

2. Capping and Associated Works

A. SITE PREPARATION
a) clearing/ grubbing 14,500 sq.yd $6.75 $97,875.00

B. MATERIAL AND CONSOLIDATION

a) grading layer fill 30,000 cuyd $3.00 $90,000.00

b) select granular material 4,833 cuyd $6.00 $28,998.00

c) fill layer 9,667 cuyd $4.00 $38,668.00

d) clay : 14,500 cu.yd $6.00 $87,000.00

e) excavation and consolidation of 1,000 cu.yd $5.00 $5,000.00
contaminated soil

f) verification sampling (PCBs) 50 each $100.00 $5,000.00

C. CAP CONSTRUCTION

a) grading layer - 30,000 cuyd $4.50 $135,000.00
b) surface water runoff diversion (ditching) 500 Lf $10.00 $5,000.00
¢) clay barrier 14,500 cu.yd $4.50 $65,250.00
d) drainage layer 4,833 cu.yd $4.50 $21,74850
e) fill layer 9,677 cu.yd $4.50 $43,546.50
f) imported topsoil 2,416 cu.yd $11.00 $26,576.00
g) prairie grass 14,500 sq.yd $0.75 $10,875.00
h) drainage structure and associated . - LS - $5,000.00
piping
Estimated Capital Cost $765,537.00
Contingency (20%) $153,107.40
Total Estimated Capital Cost $918,644.40

CRAATTOQD



TABLE 84 Page2of 2

COST ESTIMATE FOR REMOVAL ALTERNATIVE3A
CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost
0 . 1 Maint (Q&M) A 1 Cost
A. MONITORING AND SITE EVALUATION
1. Groundwater Monitoring 2 Round $5,800.00 $11,600.00
- 7 monitoring well
samples analyzed for PCBs and Inorganics
2. Soil Monitoring 2 Round $3,900.00 $7,800.00
- 4 soil samples analyzed for
PCBs and Inorganics
3. Annual Monitoring Report - LS. - $10,000.00
4. Site Evaluation - LS. - $4,913.92
(530,000 every 5 years)

B. GENERAL SITE OPERATION & MAINTENANCE

1. General Site Maintenance - LS. - $5,500.00
- Institutional Controls
2.  General Cap Maintenance - LS. - $5,500.00
Estimated Annual Operation and Maintenance Cost $45.313.92
Contingency (20%) $9,062.78
Total Annual Operation and Maintenance Cost $54,376.71
Total Present Worth (30 Years at 10%) $512,604.59
Total Presest Worth Alternative 3A $L631,240.99



TABLE 8.5

COST ESTIMATE FOR REMOVAL ALTERNATIVE 3B
CAPPING AND GROUNDWATER CUTOFF WALL
TEXTILE ROAD
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost
Capital Costs
1. Institutional Controls

a) deed restrictions - LS. -
2. Capping and Associated Works

A. SITE PREPARATION
a) clearing/ grubbing 14,500 sq.yd $6.75

B. MATERIAL AND CONSOLIDATION

a) grading layer fill 30,000 cu.yd $3.00
b) select granular material 4,833 cu.yd $6.00
o) fill layer 9,667 cu.yd $4.00
d) clay ' 14,500 cu.yd $6.00
e) excavation and consolidation of site contaminated soil 1,000 cu.yd $5.00
f) verification sampling (PCBs) 50 each $100.00

C. CAP CONSTRUCTION

a) grading layer 30,000 cu.yd $4.50
b) surface water runoff diversion (ditching) 500 Lf $10.00
¢) clay barrier 14,500 cu.yd $4.50
d) drainage layer 4833 cu.yd $4.50
e) filllayer 9,677 cuyd $4.50
f) imported topsoil 2416 cu.yd $11.00
g) prairie grass 14,500 sq.yd $0.75
h) drainage structure and associated - LS -
piping
3. Cutoff Wall and Associated Works
a) slurry wall 23,250 sq. ft. $8.00
b) gradient control (monitoring well installation) 3 each  $10,000.00
¢) piping and controls - LS. -
d) pre-treatment plant - LS. -
e) forcemain to POTW 1,000 ft. $35.00
Estimated Capital Cost
Contingency 20%)
_Total Estimated Capital Cost

CRA 1770(12)

Page1of2

Cost

$100,000.00

$97,875.00

$90,000.00
$28,998.00
$38,668.00
$87,000.00
$5,000.00
$5,000.00

$135,000.00
$5,000.00
$65,250.00
$21,748.50
$43,546.50
$26,576.00
$10,875.00
$5,000.00

$186,000.00
$30,000.00
$20,000.00
$100,000.00
$35,000.00

$1,136,537.00
$227,307.40
$1,363,844.40



Capilal Cosis

TABLE 8.5

COST ESTIMATE FOR REMOVAL ALTERNATIVE 3B
CAPPING AND GROUNDWATER CUTOFF WALL
TEXTILE ROAD
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost

Opexati 1 Maint (O&M) Anual Cost

A. MONITORING AND SITE

1. Groundwater Monitoring
- 7 monitoring well

EVALUATION

samples analyzed for PCBs and Inorganics

2 Soil Monitoring

. = 4 soil samples analyzed
PCBs and Inorganics

3. Annual Monitoring Report

4. Site Evaluation
(S30,000 every 5 years)

w

General Site Maintenance
- Institutional Controls
General Cap Maintenance

[
.

W N

Pre-treatment Plant Operation & Maintenance -

for

GENERAL SITE OPERATION AND MAINTENANCE

L&

Estimated Annual Operation and Maintenance Cost

Contingency Q0%)

Total Annual Operation and Maintenance Cost
Total Present Worth (30 Years at 10%)

Total Present Worth Alternative 38

CRATROD

Page2o0f2

Cost

$11,600.00

$7,800.00

$10,000.00

$4,913.92

$5,500.00

$5,500.00
$10,000.00

$55,313.92
$11,062.78
$66,376.71
$625,727.56



W

TABLE 8.6

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4A
SOLIDIFICATION/STABILIZATION AND CAPPING

Item
Capital Costs

1. Institutional Controls
a) deed restrictions

2. Capping and Associated Works

A. SITE PREPARATION
a) clearing/ grubbing

B. MATERIAL AND CONSOLIDATION

a) grading layer fill
b) select granular material
c) fill layer
d) clay
e) excavation and consolidation of site
contaminated soil
f) verification sampling (PCBs)

C. CAP CONSTRUCTION
a) grading layer
b) surface water runoff diversion (ditching)
c) clay barrier
d) drainage layer
e) fill layer
f) imported topsoil
g) prairie grass
h) drainage structure and associated

piping
3. Solidification

a) solidification of contaminated soil

Estimated Capital Cost
Contingency (20%)
Total Estimated Capital Cost

CRA 4770 (12)

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Quantity

14,500

30,000
4833
9,667
14,500
1,000

30,000

14,500
4833
9,677
2416

14,500

28,000

Unit

LS.

sq.yd

cu.yd
cu.yd
cu.yd
cu.yd
cu.yd

each

cu.yd
Lf
cu.yd
cu.yd
cu.yd
cuyd
sq.yd
LS

"~ ton

Unit Cost

$6.75

$3.00
$6.00
$4.00
$6.00
$5.00

$100.00

$4.50
$10.00
$4.50
$4.50
$4.50
$11.00
$0.75

$75.00

Page 1 of 2

Cost

$100,000.00

$97.875.00

$90,000.00
$28,998.00
$38,668.00
$87,000.00
$5,000.00

$5,000.00

$135,000.00
$5,000.00
$65,250.00
$21,748.50
$43,546.50
$26,576.00
$10,875.00
$5,000.00

$2,100,000.00

$2,865,537.00
$573,107.40
$3,438,644.40
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TABLE 8.6

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4A
SOLIDIFICATION/STABILIZATION AND CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost

0 i 1 Maint (Q&M) A 1C
A. MONITORING AND SITE EVALUATION

1. Groundwater Monitoring 2 Round $5,800.00 $11,600.00
- 7 monitoring well
samples analy2ed for PCBs and Inorganics
2. Soil Monitoring 2 Round $3,900.00 $7.,800.00 v
- 4 soil samples analyzed for
PCBs and Inorganics
3. Annual Monitoring Report - LS. - $10,000.00
4. Site Evaluation - LS. - $4,913.92
($30,000 every 5 years)
B. GENERAL SITE OPERATION AND MAINTENANCE
1. General Site Maintenance - LS - $5,500.00
- Institutional Controls
2. General Cap Maintenance - LS - $5,500.00
3. Pre-treatment Plant Operation & Maintenance - LS - $10,000.00 W
Estimated Annual Operation and Maintenance cost $55,.313.92
Contingency (20%) $11,062.78
Total Annual Operation and Maintenance cost $66,376.71
Total Present Worth (30 Years at 10%) $625,727 56
Total Present Worth Alternative 4B $4,064,371.96

CRA R QD



TARLE 8.7

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4B
SOLIDIFICATION/STABILIZATION, CAPPING AND GROUNDWATER CUTOFF WALL

WASHTENAW COUNTY, MICHIGAN

Item
Capital Costs

1. Institutional Controls
a) deed restrictions

2. Capping and Associated Works

A. SITE PREPARATION
a) clearing/ grubbing

B. MATERIAL AND CONSOLIDATION

a) grading layer fill

b) select granular material

o) fill layer

d) clay

e) excavation and consolidation of site
contaminated soil

f) verification sampling (PCBs)

C. CAP CONSTRUCTION
a) grading layer
b) surface water runoff diversion (ditching)
c) clay barrier
d) drainage layer
e) fill layer
f) imported topsoil
g) prairie grass
h) drainage structure and associated

piping

3. Solidification
a) solidification of contaminated soil

CRA47720(12)

TEXTILE ROAD

Quantity

14,500

30,000
4,833
9,667
14,500
1,000

30,000

14,500
4,833
9,677
2,416
14,500

28,000

Unit

L.S.

sq.yd

cu.yd
cu.yd
cuyd
cu.yd
cu.yd

each

cu.yd
Lf
cuyd
cuyd
cuyd
cu.yd
sq.yd
LS

ton

Unit Cost

$6.75

$3.00
$6.00
$4.00
$6.00
$5.00

$100.00

$4.50
$10.00
$4.50
$4.50
$4.50
$11.00
$0.75

$75.00
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Cost

$100,000.00

$97,875.00

$90,000.00
$28,998.00
$38,668.00
$87,000.00
$5,000.00

$5,000.00

$135,000.00
$5,000.00
$65,250.00
$21,748.50
$43,546.50
$26,576.00
$10,875.00

$5,000.00

$2,100,000.00



TABLE 8.7

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4B

Page 2 of 2

SOLIDIFICATION/STABILIZATION, CAPPING AND GROUNDWATER CUTOFF WALL

TEXTILE ROAD
WASHTENAW COUNTY, MICHIGAN

Iten Quantity Unit Unit Cost

4. Cutoff Wall and Associated Works

a) slurry wall 23250 sq. ft. $8.00
b) gradient control (monitoring well installation) 3 each $10,000.00
c) piping and controls - LS. -

d) pre-treatment plant - LS. -

e) forcemain to POTW 1,000 ft $35.00

Estimated Capital Cost
Contingency (20%)
Total Estimated Capital Cost

Q . { Maint (Q&M) A LC
A. MONITORING AND SITE EVALUATION

1. Groundwater Monitoring 2 Round $5,800.00
- 7 monitoring well
samples analyzad for PCBs and Inorganics

2 Soil Monitoring 2 Round $3,900.00
- 4 soil samples analyzed for
PCBs and Inorganics

b

3. Annual Monitoring Report -

b

4. Site Evaluation
($30.000 every 5 years)
B. GENERAL SITE OPERATION AND MAINTENANCE
1. General Site Maintenance - LS -
- Institutional Controls

2. General Cap Maintenance - LS -
3. Pre-treatment Plant Operation & Maintenance - LS

Estimated Annual Operation and Maintenance cost

Contingency (20%)
Total Annual Operation and Maintenance cost
Total Present Worth (30 Years at 10%)

Total Present Worth Alternative 4B

[= TX 2 14>

Cost

$186,000.00
$30,000.00
$20,000.00
$100,000.00
$35,000.00

$3,236,537.00
$647,307.40
$3,883,844.40

$11,600.00

$7,800.00

$10,000.00

$491392

$5,500.00

$5,500.00
$10,000.00

$55,313.92
$11,062.78
$66,376.71
$625,727 56



TABLE 8.8

COST ESTIMATE FOR REMOVA'" ALTERNATIVE 4C

SOLVENT EXTRACTION, SOLIDIFICATION/STABILIZATION AND CAPPING

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost

Capital costs

1. Institutional Controls
a) deed restrictions - L.S. $100,000.00

2. Capping and Associated Works

A. SITE PREPARATION
a) clearing/ grubbing 14,500 sq.yd $6.75

B. MATERIAL AND CONSOLIDATION

a) grading layer fill 30,000 cu.yd $3.00
b) select granular material 4,833 cu.yd $6.00
o) fill layer 9,667 cu.yd $4.00
d) clay 14,500 cu.yd $6.00
e) verification sampling (PCBs) S0 each $100.00

C. CAP CONSTRUCTION

a) grading layer 30,000 cuyd $4.50
b) surface water runoff diversion (ditching) 500 Lf $10.00
c) clay barrier 14,500 cu.yd $4.50
d) drainage layer 4,833 cu.yd $4.50
e) fill layer 9,677 cuyd $4.50
f) imported topsoil 2,416 cu.yd $11.00
g) prairie grass 14,500 sq.yd 50.75
h) drainage structure and associated - LS -
piping

3, Solidification
a) solidification of treated solids 28,000 ton $75.00

4. Solvent Extraction

a) excavation of contaminated soil 18,600 cu.yd $15.00
b) solvent extraction 28,000 ton $250.00
¢) water treatment 1,000,000 gallon $0.20
d) off Site incineration of oil product 280 ton $1,200.00

Estimated Capital Cost

Contingency (20%)

Total Estimated Capital Cost

CRA O7001)

Cost

$100,000.00

$97,875.00

$90,000.00
$28,998.00
538,668.00
$87,000.00
$5,000.00

$135,000.00
$5,000.00
$65,250.00
$21,748.50
$43,546.50
$26,576.00
$10,875.00
$5,000.00

$2,100,000.00

$279,000.00

$7,000,000.00
$200,000.00
$336,000.00

$10,675,537.00
$2,135,107.40
$12,810,644.40
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TABLE 8.8

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4C
SOLVENT EXTRACTION, SOLIDIFICATION/STABILIZATION AND CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost

Operation and Mainienance (O&M) Annual Costs
A. MONITORING AND SITE EVALUATION

1. Groundwater/ Surface Water Monitoring 2 Round $5,800.00 $11,600.00
- 7 monitoring well
samples analyzed for PCBs and Inorganics
2 Scil Monitoring 2 Round $3.900.00 $7,800.00
- 4 soil samples analyzed for
PCBs and Inorganics

3. Annual Monitoring Report - LS. - $10,000.00

4. Site Evaluation - LS. - $4913.92
(830,000 every 5 years)

B. GENERAL SITE OPERATION AND MAINTENANCE

1. General Site Maintenance - LS - $5,500.00
- Institutional Controls
2 General CGap Maintenance - LS - $5,500.00
Estimated Annual Operation and Maintenance cost 34531392
Contingency (20%) §9.062.78
Total Annual Operation and Maintenance cost $54,376.71
Total Present Worth (30 Years at 10%) $512,604.59
Total Prasent Worth Aleraative 4C $13323.24899

CRA R



TABLE 8.9

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4D
GAS-PHASE CHEMICAL REDUCTION, SOLIDIFICATION/STABILIZATION AND CAPPING

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item

Capital costs

1. Institutional Controls
a) deed restrictions

2. Capping and Associated Works

A. SITE PREPARATION
a) dearing/ grubbing

B. MATERIAL AND CONSOLIDATION

a) grading layer

b) granular material

c) fill layer

d) clay

e) verification sampling (PCBs)

C. CAP CONSTRUCTION
a) grading layer
b) surface water runoff diversion (ditching)
c) clay barrier
d) drainage layer
e) fill layer
f) imported topsoil
g) prairie grass
h) drainage structure and associated
piping

3. Solidification
a) solidification of treated solids

4. Gas Phase Chemical Reduction
a) excavation of contaminated soil
b) gas phase chemical reduction
¢) water treatment
d) dewatering

Estimated Capital Cost

Contingency (20%)
Total Estimated Capital Cost

CRA4TO (D

Quantity

14,500

30,000
4,833
9,667
14,500

30,000

14,500
4833
9,677
2416
14,500

28,000

18,600
28,000
1,000,000
18,600

Unit

LS.

sq.yd

cu.yd
cu.yd
cu.yd
cu.yd
each

cuyd
Lf
cu.yd
cu.yd
cu.yd
cu.yd
sq.yd
LS

ton

cu.yd
ton

gallon

cu.yd

Unit Cost

$100,000.00

$6.75

$3.00
$6.00
$4.00
$6.00
$100.00

$4.50
$10.00
$4.50
$4.50
$4.50
$11.00
$0.75

$75.00

$15.00

$500.00
$0.20
$15.00

Page 10f 2

Cost

$100,000.00

$97,875.00

$90,000.00
$28,998.00
$38,668.00
$87,000.00
$5,000.00

$135,000.00
$5,000.00
$65,250.00
$21,748.50
$43,546.50
$26,576.00
$10,875.00
$5,000.00

$2,100,000.00

$279,000.00
$14,000,000.00

$200,000.00

$279,000.00

$17,618,537.00
$3,523,707.40
$21,142,244.40
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TABLCS.

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4D
GAS-PHASE CHEMICAL REDUCTION, SOLIDIFICATION/STABILIZATION ANTM CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost
Operation and Maintepance (O&M) Annual Costs
A. MONITORING AND SITE EVALUATION
1. Groundwater Monitoring 2 Round $5,800.00 $11,600.00
- 7 monitoring well
samples analyzed for PCBs and Inorganics
2 Soil Monitoring 2 Round $3,900.00 $7,800.00
- 4 soil samples analyzed for
PCBs and Inorganics
3 Annual Monitoring Report . LS. - $10,000.00
4. Site Evaluation - LS - $4,913.92
(S30,000 every 5 years)

B. GENERAL SITE OPERATION AND MAINTENANCE

1. General Site Maintenance - LS - $5,500.00
- Institutional Controls
2 General Cap Maintenance - LS - $5,500.00
Estimated Annual Operation and Maintenance cost $45,313.92
Contingency 20%) $9,062.78
Total Annual Operation and Maintenance cost §54,376.71
Total Present Worth (30 Years at 10%) $512,604.59
Total Present Worth Alternative 4D 2165484899

AR OD
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TABLE 8.10

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4E
LOW TEMPERATURE THERMAL DESORPTION, SOLIDIFICATION/STABILIZATION AND CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost
cos

1. Institutional Controls
a) deed restrictions - LS. - $100,000.00

2. Capping and Associated Works

A. SITE PREPARATION :
a) clearing/ grubbing 14,500 sq.yd $6.75 $97,875.00

B. MATERIAL AND CONSOLIDATION

a) grading layer fill 30,000 cu.vd $3.00 $90,000.00
b) select granular material 4,833 cu.yd $6.00 $28,998.00
c) fill layer 9,667 cu.yd $4.00 $38,668.00
d) clay 14,500 cu.yd $6.00 $87,000.00
e) verification sampling (PCBs) 50 each $100.00 5$5,000.00

C. CAP CONSTRUCTION

a) grading layer 30,000 cuyd $4.50 $135,000.00
b) surface water runoff diversion (ditching) 500 Lf $10.00 - $5,000.00
¢) clay barrier 14,500 cuyd $4.50 $65,250.00
d) drainage layer 4,833 cuyd $4.50 $21,748.50
e) fill layer , 9,677 cu.yd $4.50 $43,546.50
f) imported topsoil 2416 cu.yd $11.00 $26,576.00
&) prairie grass 14,500 sq.yd $0.75 $10,875.00
h) drainage structure and associated - LS - $5,000.00
piping
3. Solidification
a) solidification of treated solids . 28,000 ton $75.00 $2,100,000.00
4. Low Temperature Thermal Desorption (LTTD)
a) excavation of contaminated soil 18,600 cuyd $15.00 $279,000.00
b) dewatering 18,600 cu.yd $15.00 $279,000.00
€) water treatment 1,000,000 gallon %020 $200,000.00
d) LTTD of soil (including incineration of 28,000 ton $600.00 $16,800,000.00
organics)
Estimated Capital Cost $20,418,537.00
Contingency (20%) $4,083,707 40
Total Estimated Capital Cost $24,502,244.40
cRAGRA2
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TABLE 810

COST ESTIMATE FOR REMOVAL ALTERNATIVEGE
LOW TEMPERATURE THERMAL DESORPTION, SOLIDIFICATION/STABILIZATION AND CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost

Quenati { Maiat Q&M A LC
A. MONITORING AND SITE EVALUATION
1. Groundwater Monitoriny 2 Round $5,800.00 $11,600.00
- 7 monitoring well
samples analyzed for PCBs and Inorganics

2 Soil Monitoring 2 Round $3,900.00 $7,800.00

3. Annual Monitoring Report - LS. - $10,000.00

4. Site Evaluation - Ls. - $4,913.92

B. GENERAL SITE OPERATION AND MAINTENANCE

1. General Site Maintenance - LS - $5,500.00
- Institutional Controls
2. General Cap Maintenance - Ls - $5,500.00
Estimated Annual Operation and Maintenance cost $45.313.92
Coutingency (20%) $9,062.78
Total Annual Operation and Maintenance cost $54376.71
Total Present Worth (30 Years at 10%) $512,604.59
Total Presest Worth ARerastive 48 $25,014.948.99



TABLE 8.11 Page 1 of 2

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4F
ON-SITE INCINERATION, SOLIDIFICATION/STABILIZATION AND CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost
Capital Costs
1. Institutional Controls
a) deed restrictions - L.S. - $100,000.00

2. Capping and Associated Works

A. SITE PREPARATION
a) clearing/ grubbing 14,500 sq.yd $6.75 $97,875.00

B. MATERIAL AND CONSOLIDATION

a) grading layer fill 30,000 cu.yd $3.00 $90,000.00
b) select granular material 4,833 cu.yd $6.00 $28,998.00
o fill layer 9,667 cu.yd $4.00 - §38,668.00
d) clay 14,500 cu.yd $6.00 $87,000.00
e) excavation of contaminated soil 1,000 cu.yd $5.00 $5,000.00
f) verification sampling (PCBs) 50 each $100.00 $5,000.00
C. CAP CONSTRUCTION
a) grading layer 30,000 cu.yd $4.50 $135,000.00
b) surface water runoff diversion (ditching) 500 Lf $10.00 $5,000.00
c) clay barrier 14,500 cuyd $4.50 $65,250.00
d) drainage layer 4,833 cu.yd $4.50 $21,748.50
e) fill layer 9,677 cu.yd $4.50 $43,546.50
f) imported topsoil 2,416 cu.yd $11.00 $26,576.00
g) prairie grass 14,500 sq.yd $0.75 $10,875.00
h) drainage structure and associated - LS - $5,000.00
piping
3. Solidification
a) solidification of soil : 28,000 ton $75.00 $2,100,000.00
4. On-Site Incineration
a} excavation of contaminated soil 18,600 cu.yd $15.00 $279,000.00
b) dewatering 18,600 cu.yd $15.00 $279,000.00
) water treatment 1,000,000 gallon $0.20 $200,000.00
d) on-site incineration 28,000 ton $800.00 $22,400,000.00
Estimated Capital Cost $26,023,537.00
Contingency (20%) $5,204,707.40
Total Estimated Capital Cost $31,228,244.40

CRA47T70(12)



TABLE 8.11 ’ Page 2 of 2

COST ESTIMATE FOR REMOVAL ALTERNATIVE 4F
ON-SITE INCINERATION, SOLIDIFICATION/STABILIZATION AND CAPPING
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost

Operati § Maint (O&M) A 1 Cost
A. MONITORING AND SITE EVALUATION

1. Groundwater Monitoring 2 Round S5,800.00 $11,600.00
- 7 monitoring well
samples analyzed for PCBs and Inorganics
2 Soil Monitoring 2 Round $3,900.00 $7.800.00
- 4 soil samples analyzed for
PCBs and Inorganics

3. Annual Monitoring Report - LS. - $10,000.00

4. Site Evaluation - LS. - $4913.92
($30,000 every S years)

B. GENEZRAL SITE OPERATION AND MAINTENANCE

1. General Site Maintenance - Ls - $5,500.00
- Institutional Controls

2. General Cap Maintenance - LS - $5,500.00
Estimated Annual Operation and Maintenance cost $45.313.92
Contingency (20%) $9,062.78
Total Annual Operation and Maintenance cost $54,376.71

Total Present Worth (30 Years at 10%) $512,604.59

Total Present Worth Altersative {F $31,740,548.99

CRAGTR D



TABLE 8.12 Page 1of 2
COST ESTIMATE FOR REMOVAL ALTERNATIVE 5A
ON-SITE DISPOSAL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

CRA470(1D)

Item Quantity Unit Unit Cost Cost
Capital Costs
1. Institutional Controls
a) deed restrictions - LS - $100,000.00
2. Capping and Associated Works
A. SITE PREPARATION
a) clearing/ grubbing 7,200 sq. yd. $6.75 $48,600.00
B. MATERIAL AND CONSOLIDATION
a) select granular material 3,100 cu. yd. $6.30 $19,530.00
b) fill layer ' 4,650 cu. yd. $6.30 $29,167.00
c) clay 13,200 cu. yd. $6.30 $83,160.00
d) excavation and consolidation of 14,000 o yd. $10.00 $140,000.00
contaminated soil
e) verification sampling (PCBs) 100 each $100.00 $10,000.00
f) dewatering 14,000 cu. yd. 515.00 $210,000.00
g) water treatment 1,000,000  gallon $0.20 $200,000.00
h) site restoration 7200 sq. yd. $7.50 $54,000.00
C. LINER CONSTRUCTION
a) excavation for vault and stockpiling of soils 30,000 cu. yd. $4.00 $120,000.00
b) 36" clay liner 6,250 cu. yd. $4.50 $28,125.00
©) flexible membrane lines (60 mil HDPE) 56,000 sq. ft. $0.65 $36,400.00
d) drainage layer 1,800 cu. yd. $4.50 $8,100.00
e) leachate collection piping 1000 Lf $20.00 $20,000.00
f) leachate treatment system - LS. - $100,000.00
D. CAP CONSTRUCTION
a) surface water runoff diversion (ditching) 500 Lf $10.00 $5,000.00
b) clay barrier 6,950 cu. yd. $4.50 $31,275.00
¢) drainage layer 1,600 cu. yd. $4.50 $7,200.00
d) fill layer 4,650 cu. yd. $4.50 $20,925.00
e) imported topsoil 1,160 cu. yd. $8.50 $9,860.00
f) prairie grass 6,944 sq. yd. $0.75 $5,208.00
g) drainage structure and associated - LS - $5,000.00
h) piping
Estimated Capital Cost $1,291,550.00
Contingency (20%) $258,310.00
Total Estimated Capital Cost $1,549,860.00



TABLE 8.12 Page2of 2

COST ESTIMATE FOR REMOVAL ALTERNATIVE 5A
ON-SITE DISPOSAL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost
Operation and Maintenance (O&M) Annual Costs
A. MONITORING AND SITE EVALUATION
1. Groundwater Monitoring 2 Round $5,800.00 $11,600.00
- 7 monitoring well
sampies analyzed for PCBs and Inorganics
2.  Soil Monitoring 2 Round $3,900.00 $7.800.00
- 4 soil samples analyzed for
PCBs and Inorganics
3. Annual Monitoring Report - LS. - $10,000.00
4. Site Evaluation - LS. - $1,91392
(530,000 every S years)

B. GENERAL SITE OPERATION & MAINTENANCE

1. General Site Maintenance - LS. - $5,500.00
- Institutional Controls

2  General Cap Maintenance - LS. - $5,500.00
3. Leachate Disposal - LS. - $10,000.00
Estimated Anmual Operation and Maintenance Cost §55,313.92
Contingency (20%) $11,062.78
Total Annual Operation and Maintenance Cost $66,376.71
Total Present Worth (30 Years at 10%) $625,727 56
Total Present Worth Altermative SA $2,175.587.56



TABLE 8.13

COST ESTIMATE FOR REMOVAL ALTERNATIVE 5B
OFF-SITE DISPOSAL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost
Q . 1 Maint (O&M) A LC
A. MONITORING AND SITE EVALUATION
1. Groundwater Monitoring 2 Round $5,800.00
- 7 monitoring well
sampiles analyzed for PCBs and Inorganics
2 Soil Monitoring 2 Round $3,900.00
- 4 s0il samples analyzed for
PCBs and Inorganics
3. Annual Monitoring Report - LS. -
4. Site Evaluation - LS. -
(830,000 every S years)

B. GENERAL SITE OPERATION AND MAINTENANCE

1. General Site Maintenance - LS -
- Institutional Controls
Estimated Annual Operation and Maintenance ccst
Contingency (20%)
Total Annual Operation and Maintenance cost
Total Present Worth (30 Years at 10%)

Total Preseat Worth ARernative 58

Page 2 of 2

Cost

$11,600.00

$7,800.00

$10,000.00

$4,913.92

$5,500.00

$39,813.92
$7,962.78
$47,776.71

$450,386.95

$8.180,486.95

o/



TABLE 8.13 Page 1 of 2

COST ESTIMATE FOR REMOVAL ALTERNATIVE 5B
- OFF-SITE DISPOSAL
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Item Quantity Unit Unit Cost Cost

Capital Costs

1. Institutional Controls
a) deed restrictions - LS. $100,000.00 $100,000.00

2. Soil Excavation and associated work

a) excavation of contaminated soil 18,600 cu. yd. $15.00 $279,000.00
b) verification sampling (PCBs) 100 each $100.00 $10,000.00
¢) dewatering 18,600 cu. yd. $15.00 $279,000.00
d) water treatment 1,000,000 gallon $0.20 $200,000.00
E) site restoration 14,500 sq. yd. $7.50 $108,750.00
3. Off-Site Incineration
a) off-Site incineration o tons $1,650.00 © $0.00
b) transportation to incinerator oM tons $150.00 $0.00

4. Transportation and Disposal of TSCA
Permitted Landfill 12,650 tons $250.00 $3,162,500.00

5. Transportation and Disposal of RCRA

Permitted Landfill 15,350 tons $150.00 $2,302,500.00
Estimated Capital Cost $6,441,750.00
Contingency (20%) $1,288,350.00
Total Estimated Capital Cost $7,730,100.00

Note:

(1) No soil containing PCBs at concentrations above 500 ppm were identified in the EOC Report.

CRA 4770(12)



Alternative
Identification

Alternative 1
No Action

Alternative 2
Institutional
Controls

Alternative 3A
Capping

Alternative 3B
Capping,
Groundwater
Cutoff Wall

Alternative 4A
Stabilization/

Solidification,
Capping

Alternative 4B
Stabilization/
Solidification,
Capping,
Groundwater
Cutoff Wall

RAR QD

Remedy Short-Term
Components Effectiveness

monitoring program yes
monitoring program yes
institutional controls
* fence, warning signs
* deed restrictions (or

similar measures)
monitoring program yes

institutional controls
¢ fence, wamning signs
¢ Michigan Act 64 Qlay Cap

monitoring program
institutional controls

¢ fence, warning signs

» Michigan Act 64 Clay Cap
groundwater cutoff wall
groundwater extraction within
cutoff wall and pre-treatment

monitoring program
institutional controls

¢ fence, warning signs

* Michigan Act 64 Clay Cap
fn-sftu stabilization/
solidification

monitoring program
institutional controls

¢ fence, wamning

¢ Michigan Act 64 Clay Cap
in-situ stabilization/
solidification

groundwater cutoff wall
groundwater extraction within
cutoff wall and pre-treatment

Yes

yes

yes

C

TABLES.14

€

SUMMARY OF REMOVAL ACTION ALTERNATIVES

Long-Term
Effectiveness

yes

yes

yes

yes

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Reduction In

Mobility, Toxicity

or Volume

o
- least reduction
in MTV

Technical
Feasibility

yes
- easy to
implement

- natural attenuation only

no

- least reduction in MTV

- natural attenuation
only

yes
- reduction in mobility

yes
- reduction in mobility
- reduction in volume

yes
- reduction in mobility

yes
- reduction in mobility

yes
- easy to
implement

yes

yes

yes

Yes

Administrative

Feasibility

™
- not acceptable
alone

yes

yes

yes

yes

yes

Cost (1)
[R299.5603(1)(f)]

$388,000
- lowest cost
- Table 8.2

$570,000

- Table 8.3

$1,431,000
- Table 8.4

$1,990,000

- Table 8.5

$4,064,000
- Table 8.6

$4,510,000
- Table 8.7

Pagetof ¥

Overall Protection
of Human Heatth
and the Environment

- unprotective

- protective

- protective

- protective

- protective

- protective



TABLE .14

SUMMARY OF REMOVAL ACTION ALTERNATIVES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Reduction In
Alternative Remedy Short-Term Long-Teerm Mobility, Toxicity Technical
fdentification Cowgponenis Effectivencss  Effectiveness or Volume Feasibility
Alternative 4C - monitoring program o yos yes yos
Solvent Extraction, - institutionsl controls - risk sssocistod - reduction in mobility,
Stabilization/ s fonce, waming signe with soit toxicity and volunw
Solidification, * Michigsn Act 4 Clay Cap excavation
Capping - soivent extraction
- slabilization/solidification
of residuals
- axcavation of soll
Allernatlve 4D - monitoring progrm m yes yeos you
Cas-phase Chomical - institutional controls - risk asnociated - reduction tn mobiilty, - possible public
“teduction ¢ fence, waming signe with soil tonkcity and volume acveptancy
Stabilization/ * Michigan Act 64 Clay Cap excavation problems
Solidification, - excavation of sol} - off gascs
Capping - GPCR
- stabitization/wolidification
of residualy
Alternative 4E - monitoring program ™ yer yes yos
Low Temperature - institutional controls - risk associated ~ reduction in mobility,
Thermal Desorption, ¢ fence, warning signs with sall toxicity and volume
Siabilization/ ¢ Michigan Act 64 Clay Cap excavation
Solidification, - excavation of soll » ofl gassay
Capping - LTTOD
~ stabilization/solidification
of residuals
Altarnative 4F - monitoring program ro yos yos yes
On-Site Incineration - institutional controls - risk sssociated « reduction in mobility,
Stabilization/ s funce, waming signs with sotl toxicity and volume
Solidification, ¢ Michigan Act 64 Clay Cap ~ excavation
Capping - excavation of sol} - off gasses
» Indneration

stabilization/solidificstion
of residuals

Administratioe
Feasibifity

yos

yos

yos

- possible public
acceptance
problemy

yes

- possible public
acceptance
probloms

Cost 1)
{R299.5603(1)(f))

$13,323,000
- Table 8.8

$21,655,
- Table 8.9

$25,015,(xX)
« Table 810

$31,741,000
« Table 8.1
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Alternative
ldentification

Alternative 5A
On-Site Disposal
Liner and Cap

Alternative 58
Soil Removal and
Off-Site Disposal

Note:

)

CRA4ATRO (D

C

C

TABLE 8.14

SUMMARY OF REMOVAL ACTION ALTERNATIVES

TEXTILEROAD SITE
WASHTENAW COUNTY, MICHIGAN

Reduction In
Remedy Short-Term Long-Term Mobility, Toxicity Technical
Components Effectiveness Effectiveness or Volume Feasibility
- monijtoring program mw yes yes yes
- Institutional controls - risk associated - reduction in mobility
» fence, wamning signs with soil
* Michigan Act 64 Clay Cap  excavation
- liner
- on-Site Landfill
- excavation of soil
- site restoration
- monitoring program m yes yes yes
- institutional controls - risk associated - reduction in mobility
- excavation of soil with soil
- off-Site disposal excavation
- Site restoration risk associated
with the
transportation

of soil off Site

Cost based on conservative cleanup level for PCBs of 10 ppm.

Administrative
Feasibility

yes

ves

Cost (1)
IR299.5603(1)()]

$2,176,000
- Table 8.12

S¥, 180,000
- Table 8.13
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APPENDIX E

STREAMLINED RISK ASSESSMENT CALCULATION TABLES

4770 (12)



TABLE : 1
EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : TRESPASSER-SURFACE SOIL
SITE - TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS).
LOCATION : ON-SITE

CS x CF xSA x AF x MF x ABS x EF x ED + CSxIRxABSxCFxEF xED xPTF
EQUATION : INTAKE (mg/kg-day) = AT x BW ATx BW

where :

CS = Chemical Concentration in Soil (mg/ kg)

[R = [ngestion Rate (mg soil/ day)

SA = Skin Surface Area Available for Contact (cm2/event)

CF = Conversion Factor (10E-06 kg/mg)

EF = Exposure Frequency (days/years)

ED = Exposure Duration (years)

BW = Rody Weight (kg)

AT = Averaging Time (period over which exposure is averaged ~ days)

AF = Soil to Skin Adherence Factor (mg/cm2)

ABS = Absorption Factor (unitless)

MF = Matrix Factor; partt of chemical on soil that is in contact with skin (% /100)
PTF = Percent of Time Factor: Percent of time in contaminated area. (% /100)

UARIA BLE ASSUMPTIONS MEAN RME REFERENCES
CS (mg/kg) MEAN 95th % RAGS(1, 2)
IR - (mg/ exposure) 100 100 RAGS (1, 2)
SA (cm2) 5230 5230 DEAP (3)
CF (kg/ mg) 0.000001 0.000001 RAGS(1,2)
EF- OLDER CHILD (days/year) 32 64 PROFESSIONAL JUDGEMENT
'D- OLDER CHILD (CARCINOGEN) (yrs) 12 12 : PROFESSIONAL JUDGEMENT
F-ADULT (days/year) 15 20
ED-ADULT(days/year) 20 40
ED - (NON-CARC.) (yr) 1 1 RAGS(1,2)
BW (OLDER CHILD) kg 48 48 . RAGS(1,2)
BW (ADULT) kg 70 70
AT (CARCINOGEN) (yrs x days/yr) 25550 25550 RAGS (1, 2)
AT (NON-CARCINOGEN) (yrs x days/yr) 365 365 RAGS(1,2)
UAF (mg/ cm2) 0s 1 DEAP (3)
MF 0.15 0.15 ' HAWLEY (4)
ABS ORAL (CHEMICAL SPECIFIC)
DERMAL (CHEMICAL SPECIFIC)
PTE 0.2 0.2 PROFESSIONAL JUDGEMENT
NOTE:

(1) EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND MANUAL, DECEMBER 1989, EPA/540/1-89/002.

(2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS®, OSWER DIRECTIVE: 9285.6 03, MARCH 25, 1991

(3) EPA DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA/600/8-89/011B, JANUARY 1992,

(4) HAWLEY, J.K.. "ASSESSMENT OF HEALTH RISK FROM EXPOSURE TO CONTAMINATED SOIL", RISK ANALYSIS, VOL.S NO.4, 1985.

- CRAATTR(12)



TaBLE : 2

MEDLA CONCENTRATIONS AND CHEMICAL CONSTANTS

SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACZ SAMPLES COLLECTED IN SITE AREA (0 - 4 BGS).
LOCATION : ON-SITE
MEDIA : SURFACE SOIL
POPULATION : OLDER CHILDREN AND ADULTS (HIKERS AND HUNTERS)
EXPOSURE SCENARIO : TRESPASSER-SGRFACE SOIL
ORAL DERMAL
MEDIA CONCENTRATION BIOAVAIL. FACTOR BIOAVAIL. FACTOR
ORAL ORAL

MEAN RME CSF R MEAN RME MEAN  RME
PARAMETER mp/ke me/ke  /(mg/kg/d)  mg/ke/d /100 %7100 %/100  %/100
PCBs
AROCLOR-12%4 1.13E+01 27E+01 7.70E+00 7 0E-05 050 0.50 001 0.01
AROCLOR- 1260 9.M2E-01 177E+00  7J0E+00 7.0E05 030 050 001 0.01
BASE/NEUTRAL
BENZO (A) ANTHRACENE 1.B3E-01 1.80E-01 730E-01 NA 030 050 001 001
BENZO (A) PYRENE 1.45E-01 1.97E-01 730E+00 NaA 050 050 0.01 0.01
HEXACHLOROBENZENE 1.35£-01 224E01 1.60E<00  8.00E-04 050 050 001 001
METALS o
ARSENIC 1.32E+01 289E+01 1756400  3.00E-04 050 050 001 001
CHROMIUM 2026402 648E+02 NA 1.00E+00 050 0.50 001 001
COBALT 1.17E+01 2&5E+01 NA NA 030 050 0.01 0.01

& = NOT AVAILABLE



TABLE : 3
EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD S[TE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS).
LOCATION : ON-SITE
MEDIA : SURFACE SOIL
POPULATION : OLDER CHILDREN AND ADULTS (HIKERS AND HUNTERS)
EXPOSURE SCENARIO : TRESPASSER-SURFACE SOIL.

LIFETIME AVERAGE ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
(mg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RD
PARAMETER MEAN RME MEAN RME MEAN RME MEAN RME
PCBs
AROCLOR-1254 5.86E-08 2.57E-07 4.51E-07 1.98E-06 2.23E-07 8.74E-07 3.18E-03 1.25E-02
AROCLOR-1260 4.68E-09 2.20E-08 3.A0E-08 1.69E-07 1.78E-08 7.48E-08 2.354E-04 1.07E-03
BASE/NEUTRAL
BENZO (A) ANTHRACENE 6.38E-10 2.24E-09 4.66E-10 1.63E-09 2.42E-09 7.61E-09 0.00E+00  0.00E+00
ENZO (A) PYRENE 7.52E-10 2.45E-09 5.49E-09 1.79E-08 2.86E-09 8.33E-09 0.00E+00  0.00E+00
EXACHLOROBENZENE 7.00E-10 2.78E-09 1.12E-09 4.45E-09 2.66E-09 947E-09 3.32E-06 1.18E-05
METALS .
ARSENIC 6.83E-08 359E-07 1.20E-07 6.29E-07 2.60E-07 1.22E-06 8.65E-04 4.08E-03
CHROMIUM 1.05E-06 8.05E-06 0.00E+00 0.00E+00 2 97E-06 2.74E.05 3.97E-06 2.74E-05
COBALT 6.05E-08 3.54E-07 0.00E+00 0.00E+00 2.30E-07 1.21E-06 0.00E+00  0.00E+00
TOTAL LIFETIME
ADDED CANCER RISK: 6.14E-07 2.80E-06 HAZARD INDEX: 431E-03 1.77E-02

CRATR(12)



TABLE : ¢

SUMMARY TABLE
SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4 BGS).
LOCATION : ON-SITE
MEDIA : SURFACE SOfL
POPULATION : OLDER CHILDREN AND ADULTS (HIKERS AND HUNTERS)
EXPOSURE SCENARIO : TRESPASSER.SURFACE SOIL
MEDIA CONCENTRATION LIFETIME UPPER BOUND HAZARD QUOTIENT
EXCESS CANCER RISK CDi/RID
MEAN RME
PARAMETER me/ kg me/ ke MEAN 9oth % MEAN 9S5th %
PCBs
AROCLOR-1254 1.13E+01 207E+0] 451E-07 1.98E-06 JI8E083 1.2SE-R
AROCLOR-1260 9.02E-01 1.77E+00 3.60E-08 1 69E-07 251E04 LWE®D
BASENEUTRAL
BENZ0 (A) ANTHRACENE 1.23E-01 1.80E-01 4.66E-10 1.63E-09 000E+00 O00E+00
BENZO (A) PYRENE 1.4SE-01 1.9°E-01 S5.49E-09 1.79E-08 0.0Q0E+00 O.L00E+00
HEXACHLORODBENZENE 135€-01 224E-01 1.12£-09 445E-09 33206 11SEO5
METALS
ARSENIC 1.32E+01 289E+01 . 20E-07 6. 29E-07 8.65E-04 4.08E-03
CHROMIUM 202802 6.45E+02 0.00E+00 0.00E+00 3A97E06 274E-05
COBALT 1.17E+01 28SE+01 0.00E+00 0.00E+00 000E+00 O0.00E+00
TOTAL LIFETIME
ADDED CANCER RISK: 6.14E-07 280E-06
HAZARD INDEX: 43103 177ER



TABLE: 5
EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : MAINTENANCE WORKER
SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS)
LOCATION : ON-SITE

EQUATION : INTAKE (mg/kg-day) = CS x CF x SA x AF x MF x ABS x EF x ED + CSxIRx ABS x CF x EF x ED
BW X AT BW X AT

where :

CS = Chemical Concentration in Soil (mg/kg)

IR = Ingestion Rate (mg soil/day)

SA = Skin Surface Area Available for Contact (cm2/event)

CF = Conversion Factor (10E-06 kg/mg)

FF = Exposure Frequency (days/years)

ED = Exposure Duration (years)
BW = Body Weight (kg)

T = Averaging Time (period over which exposure is averaged -- days)

= Soil to Skin Adherence Factor (mg/cm2)

ABS = Absorption Factor (unitless)
MF = Matrix Factor; part of chemical on soil that is in contact with skin (% /100)
PTF = Percent of Time Factor: Percent of time in contaminated area. (% /100)

VARIABLE ASSUMPTIONS MEAN RME REFERENCES
CS (mg/kg) MEAN 95th % RAGS (1)
1.+ - ADULT (mg/ exposure) 50 50 RAGS (1,2)
SA - ADULT) (em2) 2000 2000 DEAP (3)
CF (kg/mg) 0.000001 0.000001 RAGS (1,2)
EF ('days/ year) 250 250 RAGS (1) & PROFESSIONAL JUDGEMENT
- (CARCINOGEN) (yrs) 10 25 RAGS (1,2)
- (NON-CARC.) (yr) 1 1 RAGS(1,2)
BW (ADULT) (kg) 70 70 RAGS (1,2)
AT (CARCINOGEN) (yrs x days/yr) 25550 25550 RAGS5(1,2)
AT (NON-CARCINOGEN) (yrs x days/yr) 365 365 RAGS (1,2)
AF (mg/m2) 05 1 DEAP (3)
MF 0.15 - 0.15 HAWLEY (4)
ABS ORAL (CHEMICAL SPECIFIC)
DERMAL (CHEMICAL SPECIFIC)
PTF 0.2 1 PROFESSIONAL JUDGEMENT
NOTE:

(1) EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND MANUAL, DECEMBER 1989, EPA/540/1-89/002.
(2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS". OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991
(3) EPA DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA/600/8-89/011B, JANUARY 1992.

{AWLEY, ].K. "ASSESSMENT OF HEALTH RISK FROM EXPOSURE TO CONTAMINATED SOIL", RISK ANALYSIS, VOL. 5, NO. 4, 1985.

CRAATI(12)
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TABLE : o

MEDIA CONCENTRATIONS AND CHEMICAL CONSTANTS

: TEXTILE ROAD SITE
: SURFACE SOIL - ALL SURFACE SAMPLES COLLFCTED IN S{TE AREA (0 - 4" BGS)
: ON-SITE
: SURFACE SOML
POPULATION : ADULT WORKER
BEXPOSURE SCENARIO : MAINTENANCE WORKER
ORAL DERMAL
MEDIA CONCENTRATION BIOAVAIL. FACTOR BIOAVAIL FACTOR
ORAL QORAL
MEAN RME CSF RD MEAN RME MEAN RME
PARAMETER me/kg mg/ke 1/ img/kg/d)  mg/kg/d /100 /100 %/100 %/100
PCBs
AROCLOR-1254 1.13E+01 207E+01 7.70E+00 7.00E-05 050 030 001 0.01
AROCLOR-1260 9.02E-0) 1.77E+00 ~TOE+00 7.00E-05 050 050 0.01 0.01
BASE/NEUTRAL
BEN2O (A) ANTHRACENE 1.23E-01 1 80E-01 7ME-01 NA 050 050 0.01 001
BENZO (A) PYRENE 1.45€-01 1.97E-01 730E+00 NA 050 0SS0 0.01 0.01
HEXACHLOROBENZENE 135E-01 2.24E-01 1.60E+00 8.00E-04 0350 050 0.01 0.01
METALS
ARSENIC 1.32E+01 289E+01 1.75E+00 3.00E-0¢ 050 050 (11 001
WTUM 202E+02 6.43E+2 NA 1.00E+00 050 050 0.01 0.01
CUBALT 1.17E+01 28SE+01 NA NA a0 050 0.01 a.01
NA = NOT AVAILLABLE



TABLE : 7

EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS)
LOCATION : ON-SITE
MEDIA : SURFACE SOIL
POPULATION : ADULT WORKER
EXPOSURE SCENARIO : MAINTENANCE WORKER

LIFETIME AVERAGE ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
(mg/kg/dav) EXCESS CANCER RISK (mg/kg/d) CDI1/R{D
PARAMETER MEAN RME MEAN 95th % MEAN 95th % MEAN 95th %
PCBs
JOCLOR-1254 8.37E-08 2.02E-06 6.45E-07 1.56E-05 5.86E-07  5.66E-06 837E-03  8.09E-02
h‘OCLOR-xzso 6.68E-09 1.73E-07 5.15E-08 1.33E-06 4.68E-08  4.84E-07 6.68E-04  6.91E-03
BASE/NEUTRAL
BENZO (A) ANTHRACENE 9.11E-10 1.76E-08 6.65E-10 1.29E-08 6.38E-09  4.93E-08 0.00E+00  0.00E+00
BENZO (A) PYRENE 1.07E-09 1.92E-08 7.84E-09 1.40E-07 7.52E-09 538E-08 0.00E+00 0.00E+00
HEXACHLOROBENZENE 9.99E-10 2.19E-08 1.60E-09 3.51E-08 6.99E-09 6.13E-08 8.74E-06  7.67E-05
METALS
INIC 9.76E-08 2.83E-06 1.71E-07 4.95E-06 6.83E-07 7.93E-06 228E-03  2.64E-02
CHROMIUM 1.50E-06 6.34E-05 0.00E+00 0.00E+00 1.05E-05 1.78E-04 1.05E-05 1.78E-04
COBALT 8.65E-08 2.79E-06 0.00E+00 0.00E+00 6.05E-07  7.82E-06 0.00E+00  0.00E+00

TOTAL LIFETIME
ADDED CANCER RISK: 8.77E-07 2.20E-05 HAZARD INDEX: LI13E-02 1.M4E01

CRAT(1D)



TABLE : 3

SUMMARY TABLE

SITE : TEXTILE ROAD SITE

SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA {0 - ¥ BGS)
LOCATION : ON-STTE

MEDIA : SURFACE SOl

POPULATION : ADULT WORKER
EXPOSURE SCENARIO : MAINTENANCE WORKER

MEDIA CONCENTRATION LIFETIME UPPER BOUND HAZARD QUOTIENT
EXCESS CANCER RISK CDU/RID
MEAN RME
PARAMETER me/kg oe/kg MEAN 95th % MEAN 95t %
I’CBs
AROCLOR-1254 1.13E+01 207E+01 64SE-0° 1.56E-05 SIED  B09E-02
AROCLOR-1260 902E-01 177E~00 5.15E-08 133E-06 6.68E-04 6.91E-03
BASE/NEUTRAL
BENZO (A) ANTHRACENE 1.3E-01 1.80£-01 6.65E-10 1.29E08 0.00E+00  O.00E+00
BENZO (A) PYRENE 1.45€01 1.97E-01 7B4E-09 1.40E07 0.00F~00 0.00E+00
HEXACHLOROSENZENE 135601 224E-01 1.60E-09 351E08 L74E06 76TECS
METALS
ARSENIC 1.32E+01 299€+01 171E07 4.95E-06 228503  264E02
UM 202E+02 6.48E+02 ODOE+00  0.00E+00 105E05 178E-04
GAALT L17E+01 285E+01 0.00E +00 0.00E+00 O000E+00 O.00E+00
TOTAL UFETIME
ADDED CANCER RISK: BITEQT 220605
HAZARD INDEX: L3602 LMEOL



TABLE : 9
EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : CONSTRUCTION WORKER
SITE : TEXTILE ROAD SITE
SECTOR : SUB-SURFACE SOIL - ALL SAMPLES COLLECTED [N SITE AREA (0' - 10' BGS).
LOCATION : ON-SITE

EQUATION : INTAKE (mg/kg-day) = CS x CF x SA x AF x MF x ABS x EF x ED + CSxIRx ABS x CF x EF x ED x PTF
BW X AT BW X AT

where :
CS = Chemical Concentration in Soil (mg/kg)
IR = Ingestion Rate (mg soil/ day)
SA = Skin Surface Area Available for Contact (cm2/event)
CF = Conversion Factor (10E-06 kg/mg)
EF = Exposure Frequency (days/years)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (perind over which exposure is averaged -- days)
AF = Soil to Skin Adherence Factor {mg/cm2)
w = Absorption Factor (unitless)
MF = Matrix Factor; part of chemical on soil that is in contact with skin (% /100)
PTF = Percent of Time Factor: Percent of time in contaminated area. (X /100)

VARIABLE ASSUMPTIONS MEAN RME REFERENCES
CS (mg/kg) MEAN 95th %
IR - ADULT (mg/ exposure) 50 50 RAGS (1,2)
SA - ADULT) (an2) 2000 2000 DEAP (3)
CF (kg/mg) 0.000001 0.000001 RAGS (1,2)
EF (days/year) 250 250 RAGS (1,2)
ED - (CARCINOGEN) (yrs) 1 1 RAGS (1)& PROFESSIONAL JUDGEMENT
ED - (NON-CARC.) (yr) 1 1 RAGS (1,2)
M (ADULT) (kg) 70 70 RAGS (1,2)
- AT(CARCINOGEN) (yrs x days/yr) 25550 25550 RAGS (1,2)
AT (NON-CARCINOGEN) (yrs x days/yr) 365 365 RAGS (1,2)
AF (mg/cm2) 05 1 ' DEAP (3)
MF 0.15 0.15 HAWLEY (4)
ABS ORAL (CHEMICAL SPECIFIC)
DERMAL (CHEMICAL SPECTFIC)
PTF 0.2 1 PROFESSIONAL JUDGEMENT
NOTE:

(1) EPA *RISK ASSESSMENT GUIDANCE FOR SUPERFUND MANUAL, DECEMBER 1989, EPA/540/1-89/002.

(2) SUPPLEMENTAL GUIDANCE: *STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991

(3) EPA DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA/600/8-89/011B, JANUARY 1992.

(4) HAWLEY, ].K.. "ASSESSMENT OF HEALTH RISK FROM EXPOSURE TO CONTAMINATED SOIL", RISK ANALYSIS, VOL.5, NO.4, 1985.

CRAATO(2)



TABLE : 10

MEDLA CONCENTRATIONS AND CHEMICAL CONSTANTS

SITE : TEXTILE ROADSITE
SECTOR : SUBSURFACE SOIL - ALL SAMPLES COLLECTED IN SITE AREA (U - 1T BGS).
LOCATION : ON-SITE
MEDIA : SUBSURFACE SOIL
POPULATION : ADULT WORKER
EXPOSURE SCENARIO : CONSTRUCTION WORKER
ORAL DERMAL
MEDIA CONCENTRATION BIOAVAIL FACTOR BIOAVAIL. FACTOR
ORAL ORAL
MEAN RME CSF RID MEAN RME MEAN RME
PARAMETER mp/kg mg/ke  1/(mp/kg/d)  mg/ke/d /100  %/100 /100  %/100
PCBs
AROCLOR-1254 L11E+01 1.57E+01 7 70E+00 7.0E-05 050 050 0.0t 0.01
AROCLOR-1260 7.19€-01 1.22E+00 7 70E+00 7.0E-05 0.50 050 on 0.0t
BASE/NEUTRAL
BENZO (A) ANTHRACENE 1.136+00 239E+00  30E-01 NA 050 0.50 a0 001
BENZO (A) PYRENE 135E+00 299E+00 ¥ 30E+00 NA 050 050 ao1 0.01
HEXACHLOROBENZENE 1.34E+00 299E+00 160E+00  S8.00E-04 050 050 0.0t 0.01
METALS
ARSENIC 1.18E+01 191E+01 175E<00  3.00E-04 0350 050 0.01 0.0t
CHROMIUM 1.I4E+02 3.06E+02 NA 1.00E+00 050 as0 a0t 0.01
COBALT 8.506+00 1.58E+01 NA NA 050 0.50 0.0 0.01
NA « NOT AVAILABLE



TABLE: 11

EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD SITE
SECTOR : SUB-SURFACE SOIL - ALL SAMPLES COLLECTED N SITE AREA (0 - 10' BGS).
LOCATION : ON-SITE
MEDIA : SUB-SURFACE SOIL
POPULATION : ADULT WORKER
EXPOSURE SCENARIO : CONSTRUCTION WORKER

LIFETIME AVERAGE ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DALLY INTAKE HAZARD QUOTIENT
(mg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RID
PARAMETER MEAN RME MEAN 95th % MEAN  95th % MEAN  95th %
PCBs
AROCLOR-1254 8.19E-09 7.31E-08 6.31E-08 5.63E-07 5.73E-07  5.12E-06 B.19E-08  731E-02
~OCLOR-1260 5.32E-10 4.76E-09 4.10E-09 3.66E-08 373E08  333E-07 532E-04  4.76E-03
BASE/NEUTRAL
BENZO (A) ANTHRACENE 8.33E-10 9.35E.09 6.08E-10 6.83E-09 583E-08  6.55E-07 0.00E+00  0.00E+00
BENZO (A) PYRENE 9.98E-10 1.17E-08 7.28E-09 8.54E-08 6.99E-08  8.19E-07 0.00E+00  0.00E+00
HEXACHLOROBENZENE 9.93E-10 1.17E-08 1.59E.09 1.87E-08 6.95E-08  8.19E-07 8.69E-05 102E8
METALS
ARSENIC 8.73E-09 747E-08 1.53E-08 131E-07 6.11E-07  5.23E-06 2ME03  174E-02
~IROMIUM 8.45E-08 1.20E-06 0.00E+00  0.00E+00 591E-06  838E05 5.91E-06 8.38E-05
ALT 6.30E-09 6.18E-08 0.00E+00  0.00E+00 441E07  4.33E-06 0.00E+00  0.00E+00
TOTAL LIFETIME
ADDED CANCER RISK: 9.19E-08 8A1E-07 HAZARD INDEX: 1.09E-02  9.64E-02

CRA 779 (12)



SUMMARY TABLE

TABLE : 12

SITE : TEXTILE ROAD SITE
SECT 'R : SUB-SURFACE SOIL - ALL SAMPLES COLLECTED IN SITE AREA (0" - It* BGS).
LOCATION : ON-SITE
MEDIA : SUB-SURFACE SOIL
POPULATION : ADULT WORKER
EXPOSURE SCENARIO : CONSTRUCTION WORKER
MEDIA CONCENTRATION  LIFETIME UPPER BOUND HAZARD QUOTIENT
EXCESS CANCER RISK CDI/RID
MEAN RME
PARAMETER me/kg mg/ke MEAN 95th < MEAN 95t %
PCBs
AROCLOR-1254 1.11E+01 1.57E+01 631E-08 S.AE-07 SI19E03  731EM
AROCLOR-1260 7.19E01 1.2E+00 1.10£-09 3.66E-08 532E04 476E@
BASENEUTRAL
BENZO (A) ANTHRACENE 1.13E+00 239E+00 5.08E-10 6.83E-09 0.00E+00  0.00E+00
BENZO (A) PYRENE 135E+00 299€+00 728609 8354E-08 Q00E+00  (LOOE+00
HEXACHLOROBENZENE 134E+00 299€+00 1596.09 1.57E-08 SEDS  1LO2EM
METALS
ARSENIC L1SE+0) L9IE+01 1.536-08 151607 2ME@  124E02
CHROMIUM LIE+02 306E+02 0.00£E+00  0.00E+00 S91E0s 83805
COBALT £.50E+00 1.58E+01 0.00E+00  Q.00E+00 G.00E+00  O.00E+00
TOTAL LIFETIME
ADDED CANCER RISK: 9.19£-08 S41E0
HAZARD INDEX: LOYEG2  96iE02



TABLE : 13
EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : DRINKING WATER
SITE: TEXTILE ROADSITE
SECTOR: GROUNDWATER - UPPER WATER TABLE ZONE
LOCATION: ON-SITE

EQUATION:  INTAKE (mg/kg-day)= CWx IRx EFx ED
BW x AT

where :

CW = Chemical Concentration in Water (mg/liter)
IR = Ingestion Rate (liters/day)
EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time -~ period over which exposure is averaged (days)

HPJABLE MEAN RME REFERENCES:
CW (mg/ liter) MEAN 95th % RAGS (1,2
IR ADULT (liters/ day) 1 1 RAGS(1.2)
EF (days/yr) 250 250 RAGS(1.2)
¥ care. (yr) 10 25 RAGS (1,2)

non-carc. (yr) 1 1 RAGS(1,2)
BW ADULT (kg) 70 70 RAGS(1,2)
AT - carcinogen (years x days) 25550 25550 RAGS(1,2)
AT - non-carcinogen (years x days) 365 365 RAGS(1,2
NOTES::

w EP A "RISK ASSESSMENT GUIDANCE FOR SUPERFUND* MANUAL, DECEMBER 1989; EPA /540/1-89/002.
() SUPPLEMENT AL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS®, OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991

CRACR (1)



TABLE : 14

MEDIA CONCENTRATIONS/CONSTANTS

SITE : TEXTILE ROAD SITE
SECTOR : GROUNDW ATER - UPPER WATER T 2 3LE ZONE
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER
MEDIA CONCENTRATION
ORAL ORAL
MEAN RME CSF RD
PARAMETER mg/L me/L  1/(mg/kg/d) mpfhe/d
Che
AROCLOR-1254 128501 320601 770E-00  7OE05
voc
ACETONE 200€-02 3%E-0? NA 1.00E-01
NA
RS- ETHYLHEXYLIPHTHALATE 100E-02 L10E-0 130E02  200E02
AIETALS (UNRILTERED)
ARSENIC 200€-02 2UER 1736500 3 00E-04
SERVLLIUM 3.106-03 L0608 4XCE+00  500E-03
LEAD 7.00€-02 135501 NA 1.90E-0
MANGANESE 1.42E+00 1.91E+00 NA 5.00E-03
NICKEL S.00E-02 751EQ2 NA 200E-02
ALS (FILTERED)
BERYLLIUM 320600 S0E-03 43000 500E-03
CHROMIUM LME-2 ABE-M NA 1.00E~00
MANCANESE S5.60E-01 17680 NA 5.00E-03
NA = NOT AVAILABLE



TABLE : 15
EXPOSURE, RI¢ 1 AND HAZARD CALCULATIONS

SITE : TEXTILE ROADSITE
SECTOR: GROUNDWATER - UPPER WATER TABLE ZONE
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER

LIFETIME AVERAGE ANNUAL AVERAGE

DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
(mg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RD
PARAMETER MEAN RME MEAN 95th % MEAN 95th % MEAN 95th %
PCBs
AROCLOR-1254 1.79E-04 1.12E-03 1.38E-03 8.61E-03 1.25E-03 3.13£-03 1.79E+01 4.47E+01
YOC
ACETONE 2.80E-05 1.21E-04 0.00E+00 0.00E+00 1.96E-04 3.39E-04 1.96E-03 339E-03
i,

BS(2-ETHYLHEXYL)PHTHALATE 1.40E-05 3.84E-05 1.96E-07 5.38E-07 9.78E-05 1.08E-04 41.89E-03 5.38E-03
METALS (UNFILTERED)
ARSENIC 2.80E-05 8.63E-05 4.39E-05 151E-04 1.96E-04 2.42E-04 6.52E-01 8.04E-01
BERYLLIUM 433E-06 1.54E-05 1.86E-05 6.61E-05 3.03E-05 431E-05 6.07E-03 8.61E-03
LEAD 9.78E-05 4.38E-04 0.00E+00 0.00E+00 6.85E-04 1.23E-03 4.89E-01 8.76E-01
MANGANESE 1.98E-03 6.69E-03 0.00E+00 0.00E+00 1.39E-02 1.87E-02 2.78E+00 3.7SE+00
MUKEL 6.99E-05 2.66E-04 0.00E+00 0.00E+00 4.89E-04 745E-04 245E-02 3.72E-02
METALS (FILTERED)
BERYLLIUM 4.47E-06 1.89E-05 1.92E-05 8$.11E-05 3.13E-05 5.28E-05 6.26E-03 1.06E-02
CHROMIUM 2.01E-05 1.28E-04 0.00E+00 0.00E+00 1.41E-04 357E-04 141E-04 3S57E-4
MANGANESE 7.83E-04 2.68E-03 0.00E+00 0.00E+00 548E-03 751E-03 1.10E+00 150E+00

TOTAL ADDITIONAL ESTIMATED CANCER RISKS: HAZARD INDEX:

WITH UNFILTERED METALS 1.44E-03 8.83E-03 WITH UNFILTERED METALS 2.18E+01 5.02E+01

WITH FILTERED METALS 1.40E-03 8.69E-03 WITH FILTERED METALS 1.90E+01 4.63E+01

W

CRA TN ()



TABLE : 1s

SUMAMARY TABLE

SITE : TEXTILE ROADSITE
SECTOR : GROUNDWATER - UPPER WATER TABLE ZONE
LOCATION : ON-SITE
MEDIA : GROUNDWATER
BPPOSURE SCENARIO : DRINKING WATER

MEDIA CONCENTRATION  LIFETIME UPPER BOUND HAZARD QUOTIENT
EXCESS CANCER RSK CDI/RMD
MEAN DG
PARAMETER mg/L mg/L MEAN %th 3 MEAN Seh1
rces
AROCLOR-1254 128E-01 320601 13E0  S6IE® LIES0l  LTE-0
vac
ACETONE 200€-G2 LER O0E-00  0COE+00 196E03  33E®
BNA
S5(-ETHYLHEXYLIPHTHALATE 1.00€-02 1.10E-02 19%E07  338E07 19E03 SIS
METALS (UNFILTERED)
ARSENIC 200€-02 Q2 4.09E-6 151E-04 652E-01 SOGE-01
BERYLLIUM 3.106-0 10ED 186605 6HIED5 SUEM  SHIE-D
LEAD 7.00€-02 125E-01 000E+00  000E+Q0 AWESL  S7E0
MANCANESE 142E+00 1916500  QOOE-00  0.00E+00 273E00  3TSE+00
NICKEL S.006-02 761E-0? 000E-00 0 0DE~00 25E®  3NER
ALS (FLTERED)
SERYLLANM 320603 59063 12605  S.1E0S 62E00  1OSEQ@
CHROMIUM 1.4E-@ ASSE-2 0.00E+00 0.00E+00 141E-0¢ 357E-04
MANCANESE SS0E-0N 76TE-N 0 00E+00 0.00E+00 1.10E+00 150E+00
TOTAL ADDITIONAL ESTIMATED CANCER RISKS: HAZARD INDEX :
WITH UNFILTERED METALS 1 HEG®  SBE® 2156+01  SM2Es0
WITH FILTERED METALS 1I0E03  S6EM 190E+01  4QE+01



TABLE : 17

EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : DRINKING WATER
SITE : TEXTILE ROADSITE
SECTOR: GROUNDWATER - LOWER SANDS AQUTFER
LOCATION : ON-SITE

EQUATION:  INTAKE (mg/kg-day)= CWx IRx EFx ED
BWx AT

where :

CW = Chemical Concentration in Water (mg/liter)

IR = Ingestion Rate (liters/ day)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time - period over which exposure is averaged (days)

uRlABLE MEAN RME REFERENCES:

CW (mg/liter) MEAN 95th % RAGS(1,2)

IR ADULT (liters/day) 1 1 RAGS(1,2)

EF (days/yr) 250 250 RAGS(1,2)

FM. carc. (yr) 10 25 _ RAGS (1,2)
non-carc. (yr) 1 1 RAGS(1,2)

BW ADULT (kg) 70 70 RAGS(1,2)

AT - carcinogen (years x days) 25550 25550 RAGS(1,2)

AT - non-carcinogen (years x days) 365 365 RAGS(1,2)

NOTES :

W EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND" MANUAL, DECEMBER 1989, EPA/540/1-89/002.
2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991

CRA TN ()



TABLE 18
MEDIA CONCENTRATIONS/CONSTANTS

SITE : TEXTILE ROADSITE
SECTOR : GROUNDWATER - LOWER SAMN .S AQUIFER
LOCATION : ON-SITE
MEDIA : GROUNDWATER
DPOSURE SCENARIO : DRINKING WATER

MEDIA CONCENTRATION
ORAL ORAL
MEAN RME CSF RfD

PARAMETER mg/L mg/L 1/{mp/hg/d) me/hg/d
vOoC
ACETONE 4.50E-01 178E~»00 NA 1.00E-01
BNA
BEC-ETHYLHEXYLIWPHTHALATE 218E-01 473801 1.40E-02 200E-02
AMETALS (UNTILTERED)
ARSENIC 245£-02 7.11E-02 1.75E+00 3 00E-04
BERYLLIUM 31063 510€-@3 $30E-00 5.00E-03
RON 4.61E+01 1.21E+02 NA NA
LEAD ASE-02 754E-02 NA 1.40E-03
MANCANESE SOIE-01 217E+00 NA 5.00E-03
NICKEL 783E02 192E-01 NA 200E-02
METALS (FILTERED)
TUROMIUM 4.00E-02 1277E-0) NA 1.00E+00

JGANESE SJ35E-02 192E-01 NA 5.00£-03
NA = NOT AVAILABLE



TABLE : 19

EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE: TEXTILE ROADSITE
SECTOR: GROUNDWATER - LOWER SANDS AQUIFER
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER

LIFETIME AVERAGE : ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
(mp/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RD
CHEMICALS EVALUATED
IN GROUNDWATER MEAN RME MEAN 95th % MEAN 95th % MEAN  95th %
voC
ACETONE 6.71E-04 6.21E-03 0.00E+00  0.00E+00 469E-03  174E-02 469E-02  174E-01
BNA
BIS(2-ETHYLHEXYL)PHTHALATE 3.04E-04 1.66E-03 436E-06  232E-05 213E-03  4.64E-03 107E01  232E-01
‘ﬂ‘?m.s (UNFILTERED)
ARSENIC 3.42E-05 248E-04 599605  435E-04 240E-04  696E-04 7.99E-01  232E+00
BERYLLIUM 433E-06 1.78E-05 1.85E-05 ' 7.66E-05 303E-05  4.99E-05 607E-G3  9.98E-03
IRON 6.49E-02 4.236-01 000E+00  0.00E+00 454E-01  118E+00 0.00E+00  0.00E+00
LEAD 4.54E-05 2.63E-04 0.00E+00  0.00E+00 318E-04  738E-04 227E01  527E-01
MANGANESE 1.12E-03 7.58E-03 0.00E+00  D.00E+00 787E-03  212E-02 157E+00  4.24E+00
NICKEL 1.07E-04 6.72E-04 0.00E+00  0.00E+00 747E-04 1.88E-03 37IE02  941E-02
**“TALS (FILTERED)
OMIUM 5.59E-05 4.43E-04 0.00E+00  0.00E+00 391E04  1.24E-03 391E-04  1.24E-03
MANGANESE 7.48E-05 355E-04 0.00E+00  0.00E+00 S23E-04  9.94E-04 105E-01  1.99E-01
ESTIMATED CANCER RISKS: HAZARD INDEXs
WITH UNFILTERED METALS  828E-05  5.35E-04 WITH UNFILTERED METALS ~ 2.80E+00  7.60E+00
WITH FILTERED METALS 426E-06  232E-05 WITH FILTERED METALS 259E-01  6.06E-01

CRA TR (1)



TABLE : 20

SUMMARYTAZLE

SITE : TEXTILE ROADSITE
SECTOR : GROUNDWATER - LOWER SANDS AQUIFER
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER

MEDIA TONCENTRATION  LIFETIME UTPER BOUND HAZARD QUOTIENT
EXCESS CANCER RISK CDI/RID
CHEMICALS EVALUATED MEAN RME
IN CROUNDWATER wmg/l me/L MEAN 9S5th % MEAN 95th T

vOoC
ACETONE 4 80E-01 173E+00 Q.00€+2C 0 0CE+00 4.69E-02 174E-01
BNA
NSC-ETHYLHEXYLPHTHALATE -Z18E-01 474E-01 4 26E-06 232%05 1LO07E-01 2IE-01
METALS (UNFILTERED)
ARSFNIC 245E-02 7 1k 5.9¢E.05 435E-04 799E-01 232E+00
SERYLLIUM 3.10E-03 510600 1.86E-05 TH6E-05 607E-03 998E-3
LEAD 325802 75E® 000E~20 000E-00 1Y7E-0L 3.27¢-01
MANCANESE SO4E-O1 217€-00 0 00E -00 000E+-00 1.57E~00 424E+00
NOCKEL 7.63E-02 1.92E-01 0.00E~00 000E+00 373E-N 941E-02
METALS (FILTERED)
CHROMIUM 4.00E-02 1.27E-01 Q.00€ +00 0.00E+00 391E-04 124E-03
*° - NGCANESE S35E-02 102E-01 0.00€~00 000E+00 1.05E-01 L9%E-01

ESTIMATED CANCER RISKSe HAZARD INDEX:

WITH UNFILTERED METALS $28E-05 535E-0¢ 2.50E-00 7 60E+00

WITH FILTERED METALS 4 26E-06 23E05 259%-01 &OGE-0Y
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ANALYTICAL RESULTS
SURFACE SOIL AND BOREHOLES
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Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units

Parameter
Acetone .
Benzene

" Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloror ethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
1,2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone
Methylene chloride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetraghloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate

Vinyl chloride
Xylenes (total)

CRA 47T (12)

CAS Number
67-64-1
71432
75-27-4
75-25-2
74-83-9
78933
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
124-48-1
75-34-3
107-06-2
75-35-4
540-59-0
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
75-09-2
108-10-1
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
108-05-4
75-014
1330-20-7

€

TABLE A.1

¢

SURFACE AND BOREHOLE SOILS - VOCs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

BH-2B-93
BH-293
6'-8'
5/11/93
5/21/93

(mg/Kg)

0.017 B(0.012)u
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

0.002 J(0.012)
ND(0.012)

0.003 )(0.012)j
ND(0.012)
ND(0.012)
ND(0.012)
N0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

0.002 J(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

0.005 J(0.012)

BH-2C-93
BH-2-93
27.5'-29.5'
5/17/93
5/25/93
(mg/Kg)

0.22(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.02.)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
0.005 J(0.023)u
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND(0.023)
ND{0.023)
ND(0.023)
ND(0.023)

BH-2D-93
BH-2-93
70°-72"
5/17/93
5/21/93
(mg/Kg)

0.012 (0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND{0.011)
ND{(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)

0.002 JB(0.011)u
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)

BH-60C-93
BH-5-93
21-13.5

5/17/93
5/21/93
(mg/Kg)

0.11(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
0.007 J(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
WD(0.012)
ND{(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
0.004 JB(0.012)u
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

BH-5D-93
BH-5-93
68.5'-70.5'
5/16/93
5/21/93
(mg/Kg)

ND(0.011)
ND(0.011)
ND©.011)
ND(0.011)
ND(0.011)

0.003 )JB(0.011)u
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)

0.002 J(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)

BH-6B-93
BH-6-93
6'-8
5/17/93
5/21/93

(mg/Kg)

2.2(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
0.038 J(0.12)
ND(0.12)
ND(0.12)
ND{0.12)
ND(0.12)
ND{(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(0.12)
ND(©.12)
ND(0.12)
ND(0.12)
ND(0.12)

Page 1 of 4

BH-11A-93
BH-11-93
2.4
5/18/93
5/21/93
(mg/Kg)

0.047 (0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)

0.004 J(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
NDO.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND@.011)
ND(0.011)
ND(0.011)
ND@.011)
ND(0.011)
ND(0.011)
ND(0.011)
NDO.OD
ND(0.011)

0.002 JB(0.011)u
ND(0.011)
ND(0.011)
ND(.011)
ND(.01D)
ND(0.011)
ND{0.011)
ND.011)
ND(©.011)
ND(0Q.011)
NI(0.011)
NDO.OI)



Sampie 1D

Sample Location
Sample Intervel (BGS)
Date Sampled

Date Anslyzed

Unite

Parametsr

Acetone

Benzene
Bromodichioromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon tetrachloride
Chiorobenzene
Chiorosthane
Chioroform
Chioromethane
Dtbromochloromethane
1,1 Dichioroethane
1,2-Dichloroethrne
1,1-Dichioroethi e

1,2-Dichloroethene (total)

1,2-Dichioropropane
cis-1.3-Dichloropropene

trans-13-Dichloropropene

Ethyibenzene
2-Hexanone
Mathylene chloride
4-Methy!-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Vinyl acetate

Vinyl chloride
Xylenes (total)

CRA 47

CAS Number
67.64-)
71.43:2
75.274
78.28.2
74-5-9
78.93-3
73-1%.0
$6-23-5
108-90-7
75.00-3
67-66-3
74.87:3
124-48-1
75.34-3
107-06-2
75.35-4
540-59-0
78.87-5

10061-01.5
10061-02-6
100-41-4
591.78-6
75.09-2
108-10-1
100-42.5
79.34-5
127184
108-88-3
71.55-6
79.00-5
79.01-6
108-05-4
75-01-4
1330-20-7

TABLE A1

SURFACE AND BOREHOLE SOILS - VOCs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

BH-11R.9)
BH-11-93
20.‘0
/10193
6/6/193
(mg/L)
Rinsate

0.006 }{0.010))
NIDX0 010)U)
NIX0.010V)
NIX0 O]
NIX0010)U)

0.003 }B10.010)u
N0V}
NIX0.0100UJ
NI0.010)V)
NIX0.010)V)
NIX0 0OH)U)
NO.01OU)
NIX0.010)
N0 1)U)
ND(©O 01U}
NIX L)

NIXO 1Y)
N0 01)U)
NIX0.010)U)
NIX0.010U)
ND(.010)U)
ND0.01V)

0.004 }B(0.010)u
ND{0.0O10U}
N{0.010)U)
NDO.MO)U)
ND@O.010)V)

NIX0.0100U)
ND(0.010)V}
ND(0.010)V)
ND(0.0100U)
ND(0.010)U])
ND(0.010)U}
ND(0.010)V}

C

BH-168.93
OH-16-9)
¢
1)
82593
(mg/Kg)

0.56(0.087)
NDX0.087)
NIX0.087
ND{0.087)
NI(0.087)
NIX0.087)
NIX0.087)
N{X0.087)
ND{0.087)
NIMX0.087)
NIX0.087)
NTX0.087)
NIX0.087
NID(0.087)
NIX0.087)
ND(0.087)
NIX0.087)
NIX0.087)
ND{0.087)
NIX(0.087)
NX0.087)
NI0.087)
NX0.087)
ND(0.087)
NDX(0.087)
NIX{0.087)
ND(0.087)
0.026 }(0.087)
ND(0.087)
ND(0.087)
ND(0.067)
ND(0.087)
ND(0.087)
ND(0.087)

BH-728-9)
BH-16-9)
¢y
Ll O
‘I
(mg/Kg)
Duplicate

s.212.)
N1
ND(2.1)
NIX2.1)
Nifx2.1)
NDQ D
NIX2.1)
NDQ.D
NM2.1)
NDQ2.1)
ND2.1)
NDQ 1D
NIX2.1)
ND2Z )
NIX2.1)
NIX2. D
NDQ D)
NDQR.D)
NDQ@.1)
ND(2.1)
0.46 )(2.1)
NDQ.Y)
ND@2.1)
ND@.1)
NDQ.D)
NDQ.1)
NDQ.1)
ND@Q.Duj
NDQ.1)
NDQ@.1)
ND{2.1)
ND@Q.1)
NDQ.1)
ND2.1)

$8-69
BH-179)
o-1
M7
8119
(mg/Kg)

0.22(0.012)
NIX0012)
NIX0012)
NIX0012)
NIX0.012)
0.008 )B(0.012)u
NIX0.012)
NIX0.012)
NIX0.012)
NDX(0.012)
NIX0.012)
N0 012)
NIX0.012)
NIX0.012)
NIX0.012)
NIXOQ12)
ND(0.012)
NX0.012)
NX0.012)
ND{0.012)
NI0.012)
NIX0.012)
0.002 )B(0.012)u
NI(0.012)
NIX0.012)
ND(0.012)
N(0.012)
NIX0.012),
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

C

BH-21A-9)
BH-21-9)
-4
S/18/93
"16/9
img/Kg)

NI &)
NIX1 4)
NIX1 4)
NIXt 4)
ND().4)
1.4 B(1.40
0.27 J(11.4)
ND{) 4)
ND(14)
NDO 4
ND(1.4)
NDQ ¢
NiX1 4)
ND(1.4)
NDOL@)
NI 4)
ND(1.4)
ND( 4)
ND(1.4)
ND(14)
ND(1.9)
NI(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
NDQ 4)
ND(1.4)
0.20 j(1.4)

BH-T1IA-9
BH-21-9)
¢
Y1893
S/26/93
(mg/Kg)
Duplicate

1700
NI 4)
ND(1.4)
ND(1.4)

0.50 B (1.4)

0.23 ) (1.0)u
ND(1.4)
ND(1.4)
ND(1.4)
NIX1 4)
NIDX(1.4)
NIX1.4)
NIX1 4
NIX(1.4)
ND(1.4)
NIX1.4)
NIX(1.4)
ND(1.4)
ND(1L4)
NDX1.4)
ND(1.4)
ND(1.4)
0.21 J(1.0)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
0.46 J(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
ND(1.4)
0.20 j(1.4)
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8(.268.93
Bi{-26-93
68
3/16/93
3/21/93
(mp/Kg)

0.07210.011)
NDIO 011
NDIO 011
N0
NIXO 01 1)

0.002 JB(0.01 )y
ND 01 1)
ND(0011)
NDO MY
NOWOOL)
NDWO O
NDIOO11)
N0
NDMO O
NDWO 0V )
NDWO 0L
NDWO MDD
ND(0.011)
NDO M)
N0 ot
ND(0.O11)
NDI0.OIT)

0.004 J(0.011)
ND(OO.OIDH
ND(0.011)
ND(0.011)
NDO.0ID
NDO.O11)
ND(0.011)
ND(0.011)
ND(Q.011)
ND(©0.011)
NDW0.011)

0.001 J(0.011)




C C

TAb..: Al v-ge3of4

SURFACE AND BOREHOLE SOILS - VOCs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-31A-93 BH-36B-93 BH-55B-93 BH-36R-93 BH-41A-93 BH-46B-93 BH-46C-93
Sample Location BH-31-93 BH-36-93 BH-36-93 BH-36-93 BH-41-93 BH-46-93 BH-46-93
Sample Interval (BGS) -4 6-8 . 68 -8 -4 6-8 24'-39.5
Date Sampled 5/14/93 5/13/93 5/13/93 5/14/93 5/12/93 5/12/93 5/15/93
Date Analyzed 5/21/93 5/20/93 §/20/93 6/6/93 5/21/93 5/21/93 5/21/93
Units (mg/Kg) (mg/Kg) (mg/Kp) {mg/L) (mg/Kg) {mg/Kg) (mg/Kg)
Duplicate Rinsate
Paameter CAS Number
Acetone 67-64-1 0.85 B(0.055) 0.015{0.012) 0.031(0.012) 0.005 )(0.010)j ND(0.011) ND(0.011) 0.014 B(0.012)u
Benzene 71432 ND(0.055) 0.003 J(0.012) 0.003 J(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Bromodichloromethane 75-27-4 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(.0o11) - ND(0.011) ND(0.012)
Bromoform 75-25-2 ND{(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Bromomethane 74-83-9 NIX0.035) ND(0.012) ND(0.012) - ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
2-Butanone 78-93-3 0.011 JB(0.055)u 0.041(0.012) 0.004 J(0.012) 0.003 JB(0.010u  0.003 }B(0.011)u ND(0.011) 0.004 JB(0.012)u
Carbon Disulfide 75-15-0 ND{0.055) 0.001 J(0.012) ND{0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Carbon tetrachloride 56-23.5 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Chlorobenzene 108-90-7 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(.O11) ND(0.011) ND(0.012)
Chloroethane i 75-00-3 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Chloroform ‘ 67-66-3 ND(0.055) ND(0.012)  ND(0.012) ND{0.010)uj NDx0.011) ND(0.011) ND(0.012)
Chloromethane 74-87-3 ND(0.055) ND(0.012) ND{0.012) ND(0.010)uj ND(0.011) ND{0.011) ND(0.012)
Dibromochloromethane T 124481 ND{(0.055) ND(0.012) ND(0.012) ND(0.010)yj ND(0.011) ND(0.011) ND(0.012)
1,1-Dichloroethane 75-34-3 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
1,2-Dichloroethane 107-06-2 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(.011) ND(0.012)
1,1-Dichloroethene 75-354 ND(0.055) ND(0.012) ND(0.012) ND(0.010)u; ND{(0.011) ND(0.011) ND(0.012)
1,2-Dichloroethene (total) 540-59-0 ND(0.055) ND(0.012) ND(0.012) . ND(0.010)yj ND{(0.011) ND(0.011) ND(0.012)
1,2-Dichloropropane 78-87-5 ND(0.055) ND(0.012) ND(0.012) ND(@OQ.010)yj ND(.o1y ND(0.011) ND(0.012)
cis-1,3-Dichloropropene 10061-01-5 ND(0.055) ND(0.012) ND{0.012) ND{0.010)uj ND{(0.011) ND(0.011) ND©.012)
trans-1,3-Dichloropropene 10061-02-6 ND(0.055) ND{0.012) ND{0.012) ND(0.010)uj ND(o.011) ND(0.011) ND(0.012)
Ethylbenzene 100-41-4 ND(0.055) 0.002 J(0.012) 0.002 §(0.012) ND(©.010)yj ND(0.011) ND(0.011) ND(0.012)
2-Hexanone 591-78-6 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Methylene chloride 75-09-2 0.016 J(0.055) 0.005 JB(0.012)u  0.005)B(0.012)U  0.004 }JB(0.010)u 0.001 J(0.011) 0.001 )(0.011) 0.004 J(0.012)
4-Methyl-2-pentanone 108-10-1 ND(0.055) 0.003 }{0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Styrene 100-42-5 ND(0.055) ND(0.012) ND{0.012) ND(0.010)j ND(0.011) ND(0.011) NDX0.012)
1,1,2,2-Tetrachloroethane 79345 ND(0.055) ND(0.012) ND(0.012) ND(0.010)yj ND(0.011) ND(0.011) ND(0.012)
Tetrachloroethene 127-184 ND(0.055) ND{0.012) ND{(0.012) ND(0.010)yj ND(0.011) ND(0.011) ND(0.012)
Toluene 108-88-3 ND{0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
1,1,1-Trichloroethane 71-55-6 ND(0.055) ND(0.012) ND(0.012) 0.001 J(0.010)j ND(.01m) ND(0.011) ND(0.012)
1,1,2 Trichloroethane 79-00-5 ND(0.055) ND{0.012) ND(0.012) ND(0.010)yj ND(0.011) ND(0.011) ND(0.012)
Trichloroethene 79-01-6 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(.011) ND(0.011) ND(0.012)
Vinyl acetate - -108-05-4 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)
Vinyl chloride 75-014 ND(0.055) ND(0.012) ND(0.012) ND(0.010)uj " ND(0.011) ND(0.011) ND(0.012)
Xylenes (total) 1330-20-7 ND(0.055) 0.004 J(0.012) 0.004 J(0.012) ND(0.010)uj ND(0.011) ND(0.011) ND(0.012)

CRA 4770(12)
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SURFACE AND BOREHOLE SOILS - VOCs

Sample 1D

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units

Barameler
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disuliide
Carbon tetrachioride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichioroethane
1,1-Dichloroethene
1,2-Dichloroethene (total}
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans- 13- Dichloropropene
Ethylbenzene
2.l{exanone

Methylene chioride
4-Methyl-2-pentanone
Styrene
1,1,2,2-Tatrachlorosthane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

Viny! acetate

Vinyl chloride

Xylenes (total)

C

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
BH46D-9)
BH46-93
83.9'-88.%
815193
Y2193
(mg/Kg)
CAS Number
67-64-1 0.014 8(0.012)u
71432 N0 012)
75274 N0 012)
75-25.2 N0 012)
7489 ND{0.012)
78933 0.002 |B(0.012)u
75-15.0 NIX0.012)
56-23-% NI{0.012)
108.90-7 ND(0.012)
75-00-3 NIX0.012)
67 66-3 NDXOOM2)
74 873 NIX0.012)
124 481 NIX0.012)
75.34-3 ND(0.012)
107.06-2 NI(0.012)
75-35-4 ND(0.012)
540-59-0 N((0.012)
78.87.% NIX0.012)
10061-01-% NDX(0.012)
10061-02-6 ND(0.012)
100-41-4 NIX0.012)
591.78-6 ND(0.012)
75-09-2 0.008 J(0.012)
108-10-1 ND(0.012)
100-42-5 NIX0.012)
79-34-5 ND(0.012)
127.18-4 NID(0.012)
108-88-3 ND{0.012)
71.55.6 ND(0.012)
79-00-5 ND{0.012)
79-01-6 ND(0.012)
108-05-4 ND{0.012)
75-01-4 ND(0.012)
1330-20-7 0.001 (0.012)

TABLE A1

C

DW-1-9)
WATER TRUCK
LG
“en

(mg/L)

0.003 §(0.010)
NDX0.010)j
0.008 )(0.010))
ND(0.010))
NDX(0.010)j
0.002 | B(0.010)w
NDX0 010}uj
ND(0.010}uj
ND(O.010)j
ND(0.010))
0.000{0.010)]
ND(0.010)j
0.003 J(0.010))
NI{0.010)y)
ND(0.010)j
ND(0.010)u)
ND(O.010)|
ND(0.010)j
ND{0.010)uj
ND{0.010)yj
ND(0.010)yj
ND(0.010)uj
0.004 }B(0.010)u
ND{0.010)uj
ND(0.010)yj
ND(0.010)uj
ND(0.010)uj
ND(0.010)yj
ND(0.010)u)
ND(0.010)yj
ND(0.010uj
ND(0.010)uj
ND(0.010)uj
ND(0.010)uj
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Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units

-

Base/Neutral Compounds

Acenaphthene
_Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g h.i)perylene
Benzo(a)pyrene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethexy)meth.ane
Bis(2-chloroethyl) sther
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene

CRA 7R (12)

CAS Number

83-32-9
208-96-8
120-12.7

56-55-3
205-99-2
207-08-9
191-24-2

50-32-8

65-85-0
100-51-6
111-91-1
111-44-4

39638-32-9

117-81-7
101-55-3
85-68-7
106-47-8

91-58-7

7005-72-3
218-01-9

53-70-3
132-64-9

84-74-2

95-50-1
541-73-1
106-46-7
91-94-1
84-66-2
131-11-3
121-14-2
606-20-2
117-84-0
206-44-0

86-73-7

C

BH-2B-93
BH-2-93
6-8
5/1183
6/2/93
(mg/Kg)

ND(12)
ND(12)
ND(12)
3.0J(12)
1.6)(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
NIX12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
19 )12
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
ND(12)
33J12
18J12

TAu.E A2
SURFACE AND BOREHOLE SOILS - BNAs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
BH-2C-93 BH-2D-93 BH-60C-93
BH-2-93 BH-2-93 BH-5-93
27.5'-29.5' 7072 21235
5/17/93 5117/93 5/17/93
6/6/93 6/6/93 6/6/93
(mg/Kg) (mg/Kg) (mg/Kpg)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) 0.036 }(0.350) ND(0.380)
ND(0.780) 0.022 J(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND{0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
NIDX(0.780) ND(0.350) ND(0.380)
ND(0.780) ND{0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
0.14 J(0.780) 0.21 J(0.350) ND{0.350)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND{0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
0.061 JB(0.780)u  0.035 JB(0.350)u 0.030 JB (0.380)u
ND(0.780) ND{0.350) ND{(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ~ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)
ND(0.780) ND(0.350) ND(0.380)

C

BH-5D-93
BH-5-93
68.5'-70.5'
5/16/93
6/2/93

(mg/Kg)

ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0:370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0370)
ND(0.370)
ND(0.370)
0.26 J(0370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
0.044 J(0370)

BH-6B-93
BH-6-93
6'-8'
5/1793
6/4/93

(mg/Kg)

0.22 J(0.410)
ND(0.410)
ND(0.410)
0.55(0.410)
0.85(0.410)
ND(0.410)

0.11 J(0.410)
0.41(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)

0.11 §(0.410)
ND(0.410)

1.2(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
1.2(0.410)

0.1 J(0.410)

0.12 J(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)

0.27 J(0.410)

BH-11A-93
BH-11-93
-4
5/18/93
6/4/93
(mg/Kg)

ND(0.330)
ND(0.330)
ND(0.330)
ND{(0.330)
0.022 J(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND{0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
0.035 J(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
0.085 )(0.330)u
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND{0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)

+agelof6

BH-11R-93
BH-11-93
2’-4
5/18/93
6/4/93
(mg/L)
Rinsate

ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND}0.010)
ND(0.010)
ND(0.010)
0.002 JB(0.010)u
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
0.001 }B(0.010)u
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)



Sample 1D

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units
Hexachlorobenzene
Hexachlorobutadiens
Hexachiorocyclopentadiene
Hexachioroethane
Indeno(),23-cd)pyrene
Isophorone
2-Methylnsphthalene
Naphthalene
2-Nitroaniline
3-Nitrosniline

4 Nitrosniline
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitroso-di n propylamine
PPhenanthrene

Pyrene

1.2.4- Trichlorobenzene

Acld Compounds

4-Chioro-3-methylphenol
2-Chiorophenol
2,4-Dichlorophencl
2,4-Dimethylphenol

4,6 Dinitro-2- methylphenol
2,4-Dinitrophenol
2-Mathyiphenol
4-Methylphenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6 Trichlorophenol

CRAUTX

18741
87683
77-47-4
67-72-\
193.39-%
78-56-1
91.57-6
91203
88744
99-09-2
100-01-6
98-95-3
86-30-6
621-64-7
85-01-8
129-00-0
120-82-1

59-50-7
95-57-8
120-83-2
108-67-9
534-52-1
51-28-5
95-48-7
106-44-5
88-75-5
100-02-7
87-86-5
108-95-2
95-95-4
88-06-2

BH.28-9)
BH.2-9)
(L
1183
(Y77, 2]
(mg/Kg)

NI(12)
NIX12)
NDO12)
NDOID)
ND(12)
ND(12)
2.1 )u2)
1.2)012)
NIX29)
ND(29)
NIX29)
NiX12)
ND(12)
NDX(12)
8.1J012)
28)02
NID(12)

ND(12)
ND(12)
ND(O12)
ND(O12)
ND@9
ND(29)
ND(12)
ND(12)
ND(12)
ND(29)
ND29)
ND(12)
ND(29)
ND12)

SURFACE AND BOREHOLE SOILS - BNAs

TABLEA.2

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
BH-2C9) BH-2D-93 8H40C-9)
BH-2493 BH-3-9) BH-5-93
27.5-20.9 .7 1'-23.8
17193 V1793 817193
o) [ ] &6/
(mg/Kg) {mg/Kg) (mg/Xg)
ND(0.780) ND(0.350) NTX0.380)
NDX0.780) NDX0.350) NTX0.380)
ND(O 780) ND(0.350) NIX0.380)
ND{0.780) NIX0.350) ND{0.380)
NDX0.780) NIDX0.350) NIX0.380)
NIX0.780) NIX(0.350) NTX0.380)
0.078 )(0.780) 0.14 J(03%0) ND{0.380)
0.16 )(0.780) ND{0.350) NIX0.380)
NDX(1.9) NIX0.850) NDX0.920)
ND(19) NDX0.850) NI{0.920)
NIX19) NIX0.850) ND{0.920)
ND(0.780) ND{0.350) NIX{0.380)
ND{0 780) NX{0.350) NIX0.380)
ND{0.780) NIX0.350) N0 380)
0.080 }(0.780) 0.10J(0.380)  0.022 J(0.380)
ND(0.780) NIX0.350) NIX0.380)
ND10.780) NDX0.350) NTX0.380)
ND{0.780) NIX0.350) NIX0.380)
NDX{0.780) ND(0.350) NMX0.380)
NDX{0.780) ND(0.350) NTX0.380)
ND(0.780) ND{0.350) NX0.380)
ND(1.9) ND{0.850) ND(0.920)
ND(1.9) NX0.850) NIMX0.920)
NDX{0.780) NIX0.350) NIM0.380)
ND(0.780) ND(0.350) NIX{0.380)
ND(0.780) NDX0.350) NM0.380)
ND(1L9) NTX0.850) N{0.920)
NIX1.9) ND(0.850) NIX{0.920)
ND{(0.780) NDX0.350) NX(0.380)
ND(1.9) NDX0.850) ND{0.920)
ND(0.780) ND{0.350) NIX0.380)

C

BH-SD-9)
BH-5-93
%5709
¥16/93
29

(mg/Kg)

ND(0370)
ND(0.370)
NIX0.370)
ND(0.370)
NIX0370)
ND(0.370)
ND(0.370)
NIX0.370)
ND(0910)
ND(0910)
NDX0.910)
ND{0.370)
0.031 )(0.370)
NIDX0.370)
0.018 J(0370)
ND(0.370)
ND{0.370)

ND{0.370)
NDX{0.370)
ND(0.370)
ND(0.370)
ND{0910)
ND{(0.910)
ND{0.370)
NIX0.370)
ND(0.370)
ND(0.910)
ND(0.910)
ND(0.370)
ND(0.910)
ND(0.370)

BH-4B-93
BH4-9
(L
LAY
49

(mg/Kg)

0.85(0.410)
0.19 )(0.010)
NID{0.410)
N0 410)
NIX0 410)
NMX0.410)
0.060 §(0.410)
0.058 J(0.410)
NIX1.0)
ND(1.0)
NDX(1.0)
ND{0.410)
ND{0.410)
ND(0.410)
1.3(0.410)
1.9(0.410)
ND(0.410)

ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(1.0)
ND(1.0)
ND«(0.410)
ND(0.410)
ND(0.410)
NDO.O)
ND(1.0)
ND(0.410)
ND(1.0)
ND(0.410)

BH-11A.9)
BH-11-93
2’4
871093
a9
(mg/Kg)

0.024 }(0.360)
N0 360)
N0 360)
NIX0.360)
N0 360)
NDX(0.360)
NIMX0.360)
N{0.360)
NX0.880)
NIX0 880)
ND{0.880)
ND(0.360)
ND(0.360)
NI{O 360)
NIX0.360)

0.028 }(0.360)
ND(0.360)

ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.880)
ND(0.880)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.880)
ND(0.880)
ND(0.360)
ND(0.880)
ND(0.360)

fage 2 of 6

BH-11R.93
BH-11-93
z..‘.
/18/9)
6/4/9)
(mg/L)
Rinsate
N0 010)
ND(0 010}
NIX0 01
NDLO 01
N0 01)
N0 10)
ND(0010)
NDO 010)
NI(0.050)
N(0.050)
ND{0.050)
ND(0 010)
NIXO0 010)
ND(OOKY
N 050)
NIX0 010
N0 010)

N0 01
ND(O 01
ND(0 010)
NID(Q.010
ND(0 050)
ND(0.050)
NDWO.0O1)
ND(0.010)
ND(0.010)
ND(0.050)
ND(0.050)
ND0.010)
ND(0.050)
ND(0.010)



"

Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units

Base/Neutral Compounds

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g h,i)perylene
Benzo(a)pyrene

Benzoic acid

Benzyl alcohol
Bis(Z-chloroethory)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyllether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran

Di-n-buty! phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3"-Dichlorobenzidine
Diethyl phthalate

Dimedhyt phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene

CRA 701D

CAS Number

83-32-9
208-96-8
120-12-7

56-55-3
205-99-2
207-08-9
191-24-2

50-32-8

65-85-0
100-51-6
1119111
111-44-4

39638-32-9

117-81-7
101-55-3

85-68-7
106-47-8

91-58-7

7005-72-3
218-01-9

53-70-3
132-64-9

84-74-2

95-50-1
541-73-1 -
106-46-7

91-94-1

84-66-2
131-11-3
121-14-2
606-20-2
117-84-0
206-44-0

86-73-7

C

BH-16B-93
BH-16-93
6'-8
5/18/93
6/4193

(mg/Kg)

ND(0.570)
ND{0.570)
ND(0.570)
ND{0.570)
ND(0.570)
ND(0.570)
ND(0.570)
NDX0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND{0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND{0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND(0.570)
ND{0.570)
ND{(0.570)
ND(0.570)

€

BH-21A-93
BH-21-93
-4
5/18/93
6/6/93

(mg/Kg)

ND(200}
ND(200)
ND(200)
ND(200)
NDQOO
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND{(200)
ND(200)
ND(200)
ND(00)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200)
ND(200}

* ND(200)

ND(200)
ND(200)

TAbLE A2
SURFACE AND BOREHOLE SOILS - BNAs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
BH-72B-93 55-6-93
BH-16-93 BH-17-93
6'-8' 0-1
5/18/93 5/17/193
6/4/93 6/6/93
(mg/Kg) (mg/Kg)
Duplicate
0.031 J(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND{0.570) 0.090 J(0.380)
ND(0.570) 0.22 J10.380)
ND(0.570) ND(0.380)
ND(0.570) 0.080 J(0.380)
ND(0.570) 0.10 J(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
0.16J(0.570)  0.050 }(0.380)
ND(0.570) ND(0.380)
0.055 J(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND{(0.380)
ND(0.570) 0.15 J(0.380)
ND{0.570) ND(0.380)
ND(0.570) ND(0.380)
0.050 JB(0.570)u  0.048 §(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(@.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
ND(0.570) ND(0.380)
0.070 §(0.570) ND(0.380)
ND(0.570) 0.17 J(0.380)
0.22 J(0.570) ND(0.380)

BH-71A-93
BH-21-93
2y
5/18/93
6/6/93
(mg/Kg)
Duplicate

ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
ND(190)
NDQ190)
ND(190)
ND(1%0)
ND(150)
ND(190)
ND(1%90)
ND(190)
ND(190)
ND(190)
ND(150)
ND(190)
ND(190)
ND(190)
ND(150)
ND(190)
ND(190)
ND(190)

BH-26B-93
BH-26-93
6'-8'
5/16M93
6/2/93

(mg/Kg)

ND(1)
ND(11)
ND(11)
ND(11)
ND(1)
ND(11)
ND(11)
ND(11)
ND(11)
ND(11)
ND(11)
ND(11)
ND(11)
1.5)BO1u
ND(11)
ND(11)
ND(11)
ND(11)
ND(11)
ND(11)
ND(1)
ND(11)
NDQD
ND(GD)
ND(11)
ND(11)
NDU1)
ND(11)
ND(11)
ND(11)
NDQ1)
ND(11)
ND(11)
ND1)

BH-31A-93
BH-31-93
2y
5/14/93
6/2/93
(mg/Kg)

ND(0.360)
ND(0.360)
ND(0.360)
0.080 J(0.360)
0.048 }(0.360)
ND{0.360)
ND(0.360)
ND(0.360)
ND{0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND{(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND\0.360)
ND(0.360)
ND(0.360)
0.055 ](0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
ND(0.360)
0.12 J(0.360)
ND(0.360)

rage3of 6

BH-36B-93
BH-36-93
6'-8'
5/13/93
6/2/93
(mg/Kg)

ND(0.410)
ND(0.410)
0.027 J(0.410)
0.12 J(0.410)
ND{0.410)
ND(0.410)
0.038 J(0.410)
0.055 J(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)

. ND(0.410)
ZNP(0.410)
NDX0.410)
0.085 }(0.410)
ND(0.410)
ND(0.410)
NDO.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
ND(0.410)
0.020 J(0.410)
ND(0.410)



Sample ID

Sample Locstion
Sample intervel (BGY)
Date Sampled

Date Analyzed

Units

Hexachlorobenzene
Hexachlorobutadiene
Hexachiorocyclopentadiene
Hexachloroethane
Indeno(1,2.3-cd)pyrene
Inophorone
2-Methylnaphthalene
Naphthalene

2-Nitrosniline
3.Nitrosniline
4-Nincaniline
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitroso-di-n-propylamine
Phenanthrene

Pyrene

1,2,4 Trichlorobenzene

Acld Compounds

4-Chloro-3-methylphenol
2-Chiorophenol
24-Dichlorophenol
2,4-Dimethylphencl

4,6 Dinitro-2-methylphenol
2,4-Dinitrophenol
2-Methylphenol
4-Methylpheno!
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol

24,5 Trichlorophenol
2,4,6-Trichlorophenol

CRA 477

18741
87683
77-47-4
7.7
193-39.%
78-59-1
91.57-6
91203
88-74-4
99.09-2
100.01-6
98.95-3
86-30-6
621-64-7
85.01-8
129-00-0
120 821

59.50-7
95-57.8
120-83-2
105-67-9
534-52-1
51-28-5
95-48.7
106-44-5
88-75-5
100-02-7
87-86-5

. 108-95-2

95-95-4
88-06-2

DH-168-9)
BH-16-93
¢
19
4N

(mg/Kg)

NX0.570)
NIX0.570)
NMX0.570)
NI(0.570)
NIX0.570)
NIX0.570)
ND¢0.570)
0.20 §{0.570)
NIX1.4)
ND(14)
NIiX1 4)
NIX0 570)
ND(Q 570)
NIX0 570)
NDK(0 570
ND(0 570)
ND(0 570)

ND(0.570)
ND{0.570)
ND(0 570)
ND(0.570)
NIX(1.4)
ND(1L4)
ND(0.570)
ND{0.570)
ND(0.570)
ND(1.4)
ND(14)
ND{0.570)
ND(1.4)
ND(0.570)

4

SURFACE AND BOREHOLE SOILS - BNAs

TABLE A2

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
BH-728-93 §846-93 BH-21A9}
BH-16-93 BH-1793 BH-21-93
(L 3 o1 r4
318/93 31793 Y1093
(77, )] “e9) 6/6/93
(mg/Kg) (mg/Kg) (mg/Xg)
Duplicale
ND{0.570) NIX0.380) ND(200)
ND{0.570) ND{0.380) NIX200)
NX0.570) NIX0.380) ND(200
N0 570} ND{(0.380) ND(200)
NTX0 570) 0.070 )(0.380) ND{(200)
ND{(0 570) NIMX0.380) ND(200)
0.012 j(0.570) NIX0.380) ND{470)
0.038 J10.870) NIX0.380) 28 )(470)
ND(1L 4) NIX0.920) ND(470)
ND(1 4) NIX0.920) ND{(200)
NiX).4) NIX0.920) ND(200)
NIX0 570) NM0.380) NDQ0D)
NDW.570) N0 380) NDQ0O)
N0 570) NIX0.380) ND(200)
0.080 J(0.570)  0.065 (0.380) ND(200)
ND(0.570) 0.23 J(0.380) ND(200)
NIX0.570) NX().380) ND(200)
ND{0.570) NIX0.380) ND(200)
ND(0.570) ND(0.380) ND(200)
ND(0.570) ND{(0.380) NDQ00)
ND(0.570) ND{(0.380) NDQ0O)
ND( 4 ND(0.920) ND(470)
ND(1.4) ND(0.920) ND(470)
ND(0.570) ND(0.380) NDQ20»
ND(0.570) ND(0.380) ND(200)
ND(0.570) ND{(0.380) ND(Q200)
ND(1 4) ND((.920) ND(470)
ND(1 4) ND(0.920) ND470)
ND(0.570) ND(0.380) ND{(200)
ND(1.4) ND(0.920) ND(470)
ND{(0.570) ND{0.380) ND(200)

C

BH-71A9)
BH-2193
4
18/93
6/6/93
(mg/Kg)
Duplicate
ND(190)
NDX(190)
NIX(190)
ND{190)
NDX(190)
ND(190)
ND(470)
108 J(470)
ND{(470)
ND(190)
ND(190)
NIX190)
NO(190)
ND(190)
38 )(190)
NI(190)
NO(190)

ND(190)
ND(190)
NID{190)
ND(190)
ND(470)
ND(470)
ND(190)
ND(190)
ND(190)
ND(470)
ND(470)
ND(190)
ND(470)
ND(190)

BH-26B-9)
BH-26-93
[
Y1693
/293

(mg/Kg)

ND(1)
ND(D
NDO D)
NDGD)
NDOY)
NIX11)
NDO1)
ND(11)
ND{28)
ND(28)
ND{28)
ND(1)
ND()
ND(11)
NDOD
ND(11)
NDX(11)

ND(D)
ND(11)
ND(1)
ND(11)
ND{28)
ND{28)
ND(1Y)
ND(11)
ND(11)
ND(28)
ND{28)
ND(11)
ND(28)
NDOD

BH-31A-9)
BH-31-93
4
314/93
Y9
(mg/Kg)

ND(0.360)
N0 360)
ND(0 360
NEXD 360)
NIXO 360)
ND(O 360)
0.042 J(0.360)
0.032 )(0.360)
ND(O 880)
N0 880)
NI(0.880)
NIX0 360)
ND(@ 360
ND(O 360)
0.037 }(0.360)
0.15 )(0.360)
ND(O 360)

ND(0.360)
ND(0 360
ND(0 360)
ND(0.360)
ND(0.880)
ND(0.880)
ND(0.360)
N(0.360)
ND(0.360)
ND(0.880)
ND(0.880)
ND(0.360)
ND(0.880)
ND(0.360)

Page 4 of 6

B1-368-9)
OH-36-9)
68
3/13/93
6/2/93
(mg/Kg)

N0 410)
NID(O 410)
NIXO 41
NIXO 410)
NIX0 410)
NIXO 41
0.047 1(0.410)
0.030 §(0.410)
NIX1.0)
NDX O)
NDO D
NIXO 410)
NIXO A1)
ND{0.4)0)
0.13 }{0.410)
0.19 j(0.410)
NI(O 410

ND(0.410)
ND(0.410)
ND(0.410)
ND(O.410)
ND(L.0)
NP O)
ND(0.410)
ND(0.410)
ND(0.410)
ND(1.0)
ND(1L.O)
ND(0.410)
ND(1.0)
NID(0.410)




CRA 470(12)

Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units

Base/Neutral Compounds

Acenaphthene
Acenaphthylene
Anthracene
Benzo{a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g h,i)perylene
Benzo(a)pyrene

Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy)methane
3is(2-chloroethyl)ether
Bis(2-chloroisopropylether
Bis(2-ethylhexyl)phthalate

4-Bromophenyl phenyl ether

Butyl benzyl phthalate
4-Chloroaniline

2-Chloronaphthalene

4-Chloropheny! phenyl ether

Chrysene
Dibenz(a,h)anthracene

_Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichlorobenzene
3,3"-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene:
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene

€

C

TABLE A2
SURFACE AND BOREHOLE SOILS - BNAs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
BH-55B-93 BH-36R-93 BH-41A-93
BH-36-93 BH-36-93 BH-41-93
6'-8 6.8 ry
5/13/93 5/13/93 5/12/93
6/2/93 6/11/93 6/2/93
(mg/Kg) (mg/L) (mg/Kg)
Duplicate Rinsate
CAS Number
83-32.9 0.090 }(0.410) ND(0.010)u) ND(0.360)
208-96-8 0.028 J(0.410) ND(0.010)uj ND(0.360)
120-12-7 0.024 J(0.410) ND(0.010)uj ND(0.360)
56-55-3 1.4(0.410) ND(0.010)uj ND(0.360)
205-99-2 1.4(0.410) ND(0.010)uj ND(0.360)
207-08-9 ND(0.410) ND(0.010)uj ND(0.360)
191-24-2 ND(0.410) ND(0.010)uj ND(0.360)
50-32-8 0.65 (0.410) ND(0.010)uj ND(0.360)
65-850 ND{0.410) ND(0.010)u) ND(0.360)
100-51-6 ND(0.410) ND(0.010)uj ND(0.360)
111911 ND(0.410) ND(0.010)u) ND0.360)
111-44-4 ND(0.410) ND(0.010)u) ND(0.360)
39638-32-9 ND(0.410) ND(0.010)uj ND(0.367)
117-81-7 0.031 J(0.410) ND(0.010)uj 0.026 J(0.360)
101-55-3 ND(0.410) ND(0.010)uj ND{(0.360)
85-68-7 ND(0.410) ND(0.010)uj ND(0.360)
106-47-8 ND(0.410) ND(0.010)u) ND(0.360)
91-58.7 ND(0.410) ND(0.010)uj ND(0.360)
7005-72-3 ND(0.410) ND{0.010)uj ND{0.360)
218-01-9 0.80 (0.410) ND(0.010)) ND(0.360)
53-703 ND{(0.410) ND(0.0100) ND{0.360)
132-649 0.050 J(0.410) ND(0.010)uj ND(0.360)
84-74-2 ND(0.410) ND(0.010)uj ND(0.360)
95-50-1 ND(0.410) ND{0.010)uj ND(0.360)
541-73-1 ND(0.410) ND{0.010)uj ND(0.360)
106-46-7 ND(0.410) ND(0.010)uj ND(0.360)
91-94-1 ND(0.410) ND(0.010)uj ND(0.360)
84-66-2 ND(0.410) ND(0.010)uj - ND(0.360)
131-11-3 ND(0.410) ND(0.010)uj ND(0.360)
121142 ND(0.410) ND(0.010)uj ND(0.360)
606-20-2 ND(0.410) ND(0.010j ND(0.360)
117-84-0 ND(0.410) ND(0.010)uj ND{0.360)
206-44-0 1.8(0.410) ND(0.010)j ND(0.360)
86-73-7 0.085 J(0.410) ND(0.010)uj ND(0.360)

BH-46B-93
BH-46-93
6'8
12/93
6/2/93

(mg/Kg)

ND(0.370)

ND(0.370) -

ND(©.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0370)
ND(0.370)
ND(0.370)
0.032 J(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND{(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND{(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(0.370)
ND(©.370)
ND(0.370)

BH-46C-93
BH-46-93
24'-39.5°
5/15M93
6/2/93

(mg/Kg)

ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND{0.380)
ND{0.380)
ND(0.380)
ND(0.380)
0.035 J(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
NID(0.380)
ND{0.380)
ND{0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)
ND(0.380)

BH-46D-93
BH-46-93
83.5'-88.5'

5/15/93
6/2/93
(mg/Kg)

ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
0.027 J(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
0.019 }(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
NI{(0.390)
ND(0.390)
NIX0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
ND(0.390)
NDX0.390)
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Sample ID

Sample Locetion
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units

Hexachlorobenzene
Hexachiorobutadiene
Hexachiorocyclopentadiene
Hexachloroethane
indenol1,2,3-cd)pyrene
isophorone
2-Methyinsphthalene
Naphthalene

2-Nitroardline
3-Nitroandline
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylsmine
N-Nitroso di-n-propylamine
Phenanthrene

Pyrene

1,2,4- Trichloroberzene

Acid Compounds

4-Chioro-3-methylphenol
2-Chiorophenol
2,4-Dichlorophenol
24-Dimethylphenol

4,6 Dinltro-2-methyiphenol
2.4-Dinitrophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
4-Nirrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

1187441
87683
TT474
67721
193.39-5
78991
91.57.6
91203
88744
99-09-2
100-01-6
98 95-3
86 30-6
621-64-7
B501-8
129-00-0
120-82-1

59.50-7
95.57.8
120832
105-67-9
534-82-1
51285
95-48-7
106-44.5
88-75.5
100-02-7
87-86-5
108-95-2
95-95-4
88-06-2

C

TABLE A2
SURFACE AND BOREHOLE SOILS - BNAs

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
BH-338-93 Bi-36R-93 BH41A-93
BH.Y69) BH-4-9) BH-41-9)
¢ (L4 r4
31393 5/13/9) mum
&u 6/11/93 6/2/93
img/Kg) (mg/L) img/Kp)
Duplicate Rinsate
NDO 410) NTX0.010M NIX0.360)
NDOQ0) NDX(0.010)j ND(0.360)
NDWO 4O NIDHO 0V0My) N(0.360)
NDIO 40 NIDX0.010)j NDX0.360)
NIX0410) N0 0100 NX0.360)
NID(O0410) NDX0.010Wj ND(0.360)
0.050 §(0.410) ND(0.010)j ND(0J360)
0.042 §(0.410) NDX(0.0t0)j ND(0.360)
NDO.0) NIX0.050)u) ND(0.860)
ND(1.0) INIX0.0500§ NDx0.860)
NDX1.0) NIX0.050)uj ND{0.860)
NDOAI10 INTX0.0100yj NIX0.360)
ND(0 410) N0 010hyj NIX0.360)
NIX0.410) NIX0.010)j ND(0.360)
1.1(0.410) ND(0.01 00} NIX0.360)
1.1{0.410) ND{0.010)u) NIX0.360)
ND0.410) ND(0.010)y) N[X0.360)
ND(.410) NIX0.0100u) N1X0.360)
NDX0.410) ND(0.010)uj ND{0.360)
ND(0410) ND(.010)yj NDX0.360)
ND(0.410) ND(0.010)u) NIX0.360)
ND(1.0) ND(0.050)uj NDX0.860)
ND(1.0) ND(0.050)) ND(0.860)
ND(0.410) ND{0.010)uj IND(0.360)
ND(0.410) ND(0.010)j ND(0.360)
ND(0.410) ND(0.010)uj ND(0.360)
ND(LO) ND(0.050)uj ND(0.860)
ND(1.0) ND{0.050)uj ND«0.860)
ND(0410) ND(0.010)uj ND{(0.360)
ND(1.0) ND(0.050)uj ND({0.860)
ND(0.410) ND(0.010)uj ND{0.360)

BH-468-93
BH-46-93
L
N
L) 1

(mg/Kp)

NIX0.370)
NID0.370)
NIX0 370)
N0 370)
ND@.370
ND{0.370)
NMX0.370)
ND{0.370)
NDX{0.900)
ND{0.900)
ND{0.900)
ND(0.370)
ND(0370)
ND(0370)
ND{0.370)
ND(0.370)
ND(0.370)

ND(0.370)
ND{(0.370)
ND{0.370)
ND(0.370)
NDX(0.900)
ND(0.900)
ND{(0.370)
ND(0.370)
ND(0.370)
ND(0.900)
ND(0.900)
ND(0.370)
ND(0.900)
ND(0.370)

BH-46C-9)
BH46-9)
W8
51593
&9

(mg/Kg)

NDX0.380)
ND{0.380)
NDX0.380)
NDX(0.380)
NDX0.380)
ND{0.380)
ND(0.380)
NDX0.380)
ND(0.930)
NDX0.930)
ND(0.930)
NDX{0.380)
ND(0.380)
NIX0.380)
0.020 }(0.380)
ND(0.380)
ND{0.380)

ND{0.380)
ND(0.380)
NDx0.380)
ND(0.380)
ND(0.930)
ND(0.930)
ND«(0.380)
NDX0.380)
ND(0.380)
ND(0.930)
ND(0.930)
ND(0.380)
ND(0.930)
ND(0.380)

BH46D-93
BH-46-9)
03.5'-88.8

8/15/9)
293
{mg/Kg)

ND10.390)
N0 390)
ND(O 390)
NIXO 390)
ND(0.390)
NDA0 390)
NIX0.390)
NIXO 390)
ND(0) 950)
ND(0.950)
NIX0 950
ND(0.390)
ND(0.3%0)
N0 390)
0.030 }(0.390)
ND 390)
ND(0.39%0)

ND{(©.390)
ND(0.390)
NDW0.390)
ND{0.390)
ND(0.950)
ND(0.950)
ND(0.390)
ND(0.390)
ND{0.390)
ND{0.950)
ND(0.950)
ND(0.390)
ND({0.950)
ND(0.390)
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TABLE A3 Page 1 of 20
SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-1A-93 BH-1B-93 §5-1-93 BH-2A-93 BH-2B-93 BH-2C-93 BH-2D-93
Sample Location BH-1-93 BH-1-93 BH-1-93 - BH-2-93 BH-2-93 BH-2-93 BH-2-93
Sample Interval (BGS) 24 6'-8' 0-1 24 6"-8' 27.5'-29.5' 70-72'
_Date Sampled 5/17/93 5/17/93 5/18/93 5/11/93 /1193 5/17/93 517/93
Date Analysed 6/10/93 6/9/93 610/93 5/27/93 5/26/93 /7193 6/7/93
units (hg/kg) (1g/kg) (hg/kg) (1ug/kg) (pg/kg) (1g/kg) (1g/kg)
Parameter CAS Number
Aldrin 309-00-2 NA NA NA NA ND(10) ND(2.0)uj ND(1 8)uj
alpha-BHC 319-84-6 NA NA NA NA ND(10) ND(2.0)uj ND(1.8)uj
beta-BHC 319-85.7 NA NA NA NA NDX(10) ND(2.0)uj ND(1.8%uj
delta-BHC 319-86-8 NA NA NA NA ND(10)  ND@.0wj ND\1.8)uj
gamma-BHC (Lindane) 58-89-9 NA NA NA NA ND(10) ND(2.0)uj ND(1.8)uj
Alpha-Chlordane 5103-71-9 NA NA . NA NA NDX10) ND(2.0)uj ND(1.8)uij
Gamma-Chlordane 5103-74-2 NA NA NA NA ND(10) ND(2.0)uj ND(1.8)uj
4,4-DDD 72-548 NA NA NA NA ND(20) ND(3.8)uj ND(3.5)uj
4.4-DDE 72-55.9 NA NA NA NA ND(20) ND(3.8)uj ND(3.5)uj
4.4-DDT 50-29-3 NA NA NA NA ND(20) ND(3.8)uj ND(3.5)uj
Dieldrin 60-57-1 NA NA NA NA ND(20) ND(3.8)uj NIDX3.5)uj
alpha-Endosulfan 959-98-8 NA NA NA NA NDX10) ND(2.0)uj ND(1.8)uj
beta-Endosulfan 33213-659 NA NA NA NA ND(20) ND(3.8)uj ND(3.5/j
Endosulfan Sulfate 1031-07-08 NA NA NA NA ND(20) ND(3.8)uj ND(3.8}uj
Endrin 72-208 NA NA NA NA ND(20) ND(3.8)uj ND(3.5)uj
Endrin Ketone 53494-70-5 NA NA NA NA ND(20) ND(3.8)uj ND(3.5)uj
Heptachlor 76-44-8 NA NA NA NA ND(10) ND(2.0)j ND(1.8)uj
Heptachlor Epoxide 1024-57-3 NA NA NA NA NDX10) ND(2.0)j ND(1.8)uj
Methoxychlor 72435 NA NA NA NA ND(100) ND(20)uj ND(18)uj
Toxaphene 8001-35-2 NA NA NA NA ND(1000) ND(200)uj ND(180)uj
Aroclor-1016 12674-11-2 NDX(3300) ND(670) ND(33) ND(3300) ND(200) ND(38)u;j ND(35)uj
Aroclor-1221 11104-28-2 ND(3300) ND(670) . ND(67) ND(3300) ND{(400) ND(78)u;j ND(71)uj
Aroclor-1232 11141-16-5 ND(3300) ND(670} ND@33) ND(3300) ND(200) ND(38)uj ND(35)uj
Aroclor-1242 53469-21-9 ND(3300) ND(670) ND(33) ND(3300) ND(200) ND{(38)uj NDX(35)uj
Aroclor-1248 12672-29-6 ND(3300) NDX(670) ND(33) ND(3300) ND(200) ND(38)uj ND(35)uj
Aroclor-1254 ‘ 11097-69-1 ND(3300) ND(670) 88(33) 30000(3300) 6500(200) ND(38)uj ND(35)uj
Aroclor-1260 11096-82-5 24000 (3300) 2500(670) ND(33) ND(3300) ND(200) ND(38)uj ND(35)uj

CRA 4770 (12)



TABLE A Page 2 of 20

SURFACE AND BOREHOLE SOILS - PCB/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID §8-2:-93 BH-3A-93 BH-3B-9) BH4A-9 BH-4B-93 BH-3A-9) BH-3B-93
Sample Location BH-2-93 BH-3-93 BH-3-93 BH-4-93 BH-+4-93 BH-5-93 BH-5-93
Sample Interval (BGS) o1 4 68 24 &8 24" 68
. Date Sampled 1493 817/193 s17% 31793 793 5/13/93 813/93
Date Analysed /8/93 993 /9793 93 6/9/93 393 6/3/93
units hy/ky lug/kg) hg/kg) {ug/kg) ug/kg) lug/kg ing/kg)
Parameier CAS Numbet
Aldrin 309-00-2 NA NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA NA NA NA NA NA
bets-BHC 319-85-7 NA NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA NA NA
gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA NA
Alpha-Chiordane 5103-71-9 NA NA NA NA NA NA NA
GCamma-Chlordane 5103-74-2 NA NA NA NA NA NA NA
4,4-0DD 72-548 NA NA NA NA NA NA NA
4,4-DDE 72-55-9 NA NA NA NA NA NA NA
4,4-DDT 50-29-3 NA NA NA NA NA NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA NA
alpha-Endosulfan 959-98.8 NA NA NA NA NA NA NA
beta-Endosulfsn 33213-65-9 NA NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA NA
Endrin 72-20-8 NA NA NA NA NA NA NA
Endrin Ketone $3494-70-5 NA NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA NA
t leptachlor Epoxide 1024-57-3 NA NA NA NA NA NA NA
Methoxychlor 72-435 NA NA NA NA NA NA NA
Toxaphene 8001-35-2 NA NA NA NA NA NA NA
Aroclor-1016 12674-11-2 NIDX67) ND(33) ND(3)) ND(33) ND(1700) ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(67) ND(67) ND(67) ND(67) ND(1700) ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(67) ND(33) ND(33) NIX33) ND(1700) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND(67) ND(33) ND(33) ND(33) ND(1700) ND(33) ND(33)
Aroclor-1248 . 12672-29-6 ND(67) ND(33) ND(33) ND(33) ND(1700) ND(33) ND(33)
Aroclor-1254 11097-69-1 120067 ND(33) ND(33) ND(33) 12000(1700) ND(33) ND(33)
Aroclor-1260 11096-82-5 NIX67) ND(33) ND(33) ND(33) ND(1700) ND(33) ND(33)
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. TABLEA3 Page 3 of 20
SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-60C-93 BH-5D-93 BH-5R-93 BH-6A-93 BH-6B-93 $5-3-93 BH-7A-93
Sample Location BH-5-93 BH-593 -  BH-5B-93 BH-6-93 BH-6-93 BH-6-93 BH-7-93
Sample Interval (BGS) 21'-23.5' 68.5'-70.5' 6-8' 74 68' 0-1' 2.4
.Date Sampled 5/17/93 5/16/93 5/13/93 517/93 5/17/93 5/18/93 5/17/93
Date Analysed 6/7/93 5/26/93 5/26/93 6/9/93 6/7/93 6/8/93 6/10/93
units (ng/kg) (ng/kg) (ug/L) (ug/kg) (nug/kg) (ug/kg) (ug/kg)
Rinsate
Parameter CAS Number
Aldrin 309-00-2 ND(2.0)uj ND(1.9}uj NA NA ND(2.1)u;j NA NA
alpha-BHC 319-84-6 ND(2.0)uj ND(1.9)uj NA NA ND(.1)uj NA NA
beta-BHC 319-85-7 ND(2.0)uj NDX(1.9)uj NA NA ND(2.1)uj NA NA
delta-BHC 319-86-8 ND(2.0)uj ND(1.9)j NA NA ND(2.1)uj NA NA
gamma-BHC (Lindane) 58-89-9 ND(2.0)uj ND(1.9)uj NA NA ND(2.1)uj NA NA
Alpha-Chlordane 5103-71-9 ND(2.0)uj ND(1.9)yj NA NA ND(2.1)uj NA NA
Gamma-Chlordane 5103-74-2 ND(2.0)uj ND(1.9)uj NA NA ND(2.1)uj NA NA
4,4-DDD 72-54-8 ND(3.8)uj ND(3.7)uj NA NA ND(4.1)uj NA NA
4,4-DDE 72-55-9 ND(3.8)uj ND(3.7)uj NA NA ND(4.1)u;j NA NA
4,4-DDT 50-29-3 ND(3.8)uj ND(3.7)uj NA NA ND(4.Duj NA NA
Dieldrin 60-57-1 ND(3.8)uj ND(3.7)uj NA NA ND(4.1)uj NA NA
alpha-Endosulfan 959-98-8 ND(2.0)uj NIX1.9)j NA _ NA ND(2.1)uj NA NA
beta-Endosulfan 33213-65-9 ND(3.8)uj ND(3.7)uj NA NA ND(4.)uj NA NA
Endosulfan Sulfate 1031-07-08 ND(3.8)uj ND(3.7)uj NA NA ND{4.1)uj NA NA
Endrin 72-20-8 ND(3.8)uj ND(3.7)uj NA NA ND(4.1)uj NA NA
Endrin Ketone 53494-70-5 ND(3.8)uj ND(3.7)uj NA NA ND(4.1)uj NA NA
Heptachlor ' 76-44-8 ND(2.0)uj ND(1.9)uj NA NA ND(2.1)uj NA NA
Heptachlor Epoxide 1024-57-3 ND(2.0)uj ND(1.9)uj NA NA ND(2.1)uj NA NA
Methoxychlor 72-43.5 ND(20)uj ND(19)uj NA NA ND(21)uj NA NA
Toxaphene 8001-35-2 ND(200)uj ND(190)u;j NA NA ND(210)uj NA NA
Aroclor-1016 12674-11-2 ND(38)uj ND(37)uj ND(1.0)uj ND(33) ND(41)uj ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(77)uj ND(76)uj ND(2.0)uj ND(67) ND(84)uj ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(38)uj ND(37)uj ND(1.0)uj ND(33) ND(41)uj ND(33) ND(33)
Aroclor-1242 53469-21-9 ND(38)uj ND(37)uj ND(1.0)uj ND(33) ND(41)uj ND(33) ND(33)
Aroclor-1248 12672-29-6 ND(38)uj ND(37)uj ND(1.0)uj ND(33) ND(41)uj ND(33) ND(33)
Aroclor-1254 11097-69-1 ND(38)uj ND(37)uj NDX(1.0)uj ND(33) 45(41)j ND(33) 270(33)
Aroclor-1260 11096-82-5 ND(38)uj ND(37)u;j ND(1.0)uj ND(33) © ND(41)uj ND(33) 160(33)
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TABLE A2 l'age 4 of 20

SURFACE AND BOREHOLE SOILS - PCB/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-78-93 §5-4-93 BH-8A-9 B8H-8B-9) BH-9A-93 BH-$B-93 BH-10A-93
Sample Location BH-7.93 BH.7-93 BH-8-93 BH-8-% BH-9-9) BH-9-93 BH-1093
Sample Interval (BGS) ‘.8 o.r 24 ¢ 2'4 68 2.4
.Date Sampled $/17193 5/16/93 $17/93 Y1793 81793 /17193 8/18/93
Date Analysed 993 /893 6/9%93 6/9/93 9193 993 6/9/93
unite lug/kp ing/kg) {ug/kg) ug/kg) (ug/kg) (ug/kg) (hg/kg)
Patameter CAS Number

Aldrin 309-00-2 NA NA NA NA NA NA NA
slpha-BHC 319-84-6 NA NA NA NA NA NA NA
beta-BHC 319-85-7 NA NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA NA NA
gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA NA
Alpha-Chlordane 5103-71-9 NA NA NA NA NA NA NA
Gamma-Chlordane 5103-74-2 NA NA NA NA NA NA NA
4,4-0DD 72-54-8 NA NA NA NA NA NA NA
4,4-DDE 72-55-9 NA NA NA NA NA NA NA
4,4-DDT 50-29-3 NA NA NA NA NA NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA NA
alpha-Endosulfan 959-98-8 NA NA NA NA NA NA NA
beta-Endosulfan 33213.65-9 NA NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA NA
Endrin 72-20-8 NA NA NA NA NA NA NA
Endrin Ketone 53494.70-5 NA NA NA NA NA NA NA
Heptachior 76-44-8 NA NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA NA
Methoxychlor 72-43-5 NA NA NA NA NA NA NA
Toxaphene 8001-35-2 NA NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND(1700) ND(33) ND(33) ND(3) ND(170) ND(33) ND(170)
Aroclor-1221 11104.28-2 ND(1700) NDX67) ND{67) ND(67) ND(170) ND(67) ND(170)
Aroclor-1232 11141-16-5 ND(1700) ND(33) ND(33) ND(33) ND(170) ND(33) ND(170)
Aroclor-1242 53469-21-9 ND(1700) ND(33) ND(33) ND(33) ND(170) ND(33) ND(170)
Aroclor-1248 12672-29-6 ND(1700) ND(33) ND(33) ND(33) ND(170) ND(33) ND(170)
Aroclor-1254 11097-69-1 7300(1700) 4133) ND(33) 170(33) 870(170) ND(33) 1300(170)
Aroclor-1260 11096-82-5 ND(1700) ND(33) ND(33) ND(33) ND(170) ND(33) NDX(170)

conem (4 C
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TABLE A3 Page 5 of 20

SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-10B-93 BH-11A-93 BH-11B-93 BH-11R-93 BH-12A-93 BH-12B-93 BH-13A-93
Sample Location BH-10-93 BH-11-93 = BH-11-93 BH-11A-93 BH-12-93 BH-12-93 BH-13-93
Sample Interval (BGS) 6'-8' 4 6'-8 24 24 6-8' 24
_Date Sampled 5/18/93 5/18/93 5/18/93 5/18/93 5/17/93 5/17/93 5/18/93
Date Analysed 6/6/93 6/7/93 6/6/93 6/7/193 6/9/93 6/7/93 6/8/93
units (ug/kg) (ug/kg) (ng/kg) (ug/L) (ug/kg) . (ug/kg) (ng/kg)
Rinsate
Rarameter CAS Number
Aldrin 309-00-2 NA ND(1.9) NA ND{(0.05) NA NA NA
alpha-BHC 319-84-6 NA ND(1.9) NA ND({0.05) NA NA NA
beta-BHC 319-85-7 NA ND(1.9) NA ND(0.05) NA NA NA
delta-BHC 319-86-8 NA ND(1.9) NA ND(0.05) NA ) NA NA
gamma-BHC (Lindane) 58-89-9 NA ND(1.9) NA ND(0.05) NA NA NA
Alpha-Chlordane 5103-71-9 NA ND(1.9) NA ND({0.05) NA NA NA
Gamma-Chlordane 5103-74-2 NA ND(1.9) NA ND(0.05) . NA NA NA
4,4-DDD 72-548 NA ND(3.6) NA ND{0.10) NA NA NA
4,4-DDE 72-559 NA ND(3.6) NA ND{0.10) NA NA NA
4,4-DDT 50-29-3 NA ND(3.6) NA ND{0.10) NA NA NA
Dieldrin 60-57-1 NA ND(3.6) NA ND(0.10) NA NA NA
alpha-Endosulfan 959-98-8 NA ND(1.9) NA ND(0.05) NA NA NA
beta-Endosulfan 33213-65-9 NA ND(3.6) NA © ND(0.10) NA NA NA
Endosul fan Sulfate 1031-07-08 NA ND(3.6) NA ND(0.10) NA NA NA
Endrin 72-208 NA ND(3.6) NA ND(0.10) NA NA "NA
Endrin Ketone 53494-70-5 NA ND(3.6) NA ND(0.10) NA NA NA
Heptachlor 76-44-8 NA | ND(1.9) NA ND(0.05) NA NA NA
Heptachlor Epoxide 1024-57-3 NA ND(1.9) NA ND(0.05) NA NA NA
Methoxychlor 72435 NA ND(19) NA ND(0.5) NA NA NA
Toxaphene 8001-35-2 NA ND(190) NA ND(5.0) NA NA NA
Aroclor-1016 12674-11-2 ND{2500) ND(36) ND(33) ND(1.0) ND(33) ND(330) ND(3300)
Aroclor-1221 11104-28-2 NDX2500) ND{(74) ND(67) ND(2.0) NIX67) ND(330) ND(3300)
Aroclor-1232 11141-16-5 ND{2500) ND(36) ND(33) NIX1.0) ND(33) ND(330) ND(3300)
Aroclor-1242 53469-21-9 ND(2500) ND(36) ND@33) - ND(1.0) ND(33) ND(330) ND(3300)
Aroclor-1248 12672-29-6 ND(2500) ND(36) ND(33) ND(1.0) ND(33) ND(330) ND(3300)
Aroclor-1254 - _ 11097-69-1 3500(2500) ND(36) ND(33) NIDX(1.0) 81(33) 1500(330) 33000(3300)
Aroclor-1260 11096-82-5 ND(2500) ND(36) ND(33) ND(1.0) . ND(@33) ND(330) ND(3300)

CRA 477001D



Sample 1D

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analysed

Baramster

Aldrin

alpha-BHC
beta-BHC
delta-BHC
gamma BHC (Lindane)
Alpha-Chlordsne
Gamma-Chlordane
4,4-DDD

4,4-DDE

4,4.0DT

Dieldrin
alphs-Endosulfan
bets-Endosulfan
Endosulfsn Sulfate
Endrin

Endrin Ketone
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

SURFACE AND BOREHOLE SOILS - PCB&wPESTICIDES

CAS Number

309-00-2
319-84-6
319-85-7
319-86-8
58-89-9
5103-71-9
5103-74-2
72-54-8
72-55-9
50-29-3
60-57-1
959.98-8
33213-65-9
1031-07-08
72-20-8
$3494-70-5
76-44-8
1024-57-3
72-43-5
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

29000(3300)

C

WASHTENAW COUNTY, MICHIGAN

BH-138-93
BH-13-93
&8
18/93
/8/93

(ug/kp)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(3300)
ND(3300)
NIDX3300)
NDX3300)
ND(3300)

ND(3300)

TABLE A

TEXTILE ROAD SITE

BH-14A-93
BH-14-9
zl_‘o
$/16/93
¢/10/93

(ng/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA.
NA
NA

ND(33)

ND{(67)

ND(33)

ND(33)

ND(33)

ND(33)

ND(33)

BH-148-93
BH-14-93
o8
18/
&89)

tug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(330)
ND(330)
ND(330)
ND(330)
ND(330)
920(330)
ND(330)

§8-5-93
BH-14-93
o1
L1, ]
VY93

(ug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(33)
NDx67)
NIDX33)
ND(33)
ND(33)
320033)
NIDX33)

BH-15A-93
BH-15-93
z‘_‘l
10/93
6/8/93

lug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NDX(67)
ND(67)
NDX(67)
ND(67)
ND(67)
190(67)
ND(67)

BH-15B-93
BH-15-93
6l-.|
316/93
/893

(ug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(33)
ND{67)
ND(33)
ND(33)
ND(33)
42(33)
ND(33)
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BH-16A-93
BH-14-93
2._"
$/18/93
6/8/93

(ug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(3300)
ND(3300)
ND(3300)
ND({(3300)
ND(3300)
40000(3300)
ND(3300)



Sample ID

Sample Location

Sample Interval (BGS)
-Date Sampled

Date Analysed

unils

Parameter

Aldrin

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Alpha-Chlordane
Gamma-Chlordarne
4,4-DDD

4,4-DDE

4,4-DDT

Dieldrin
alpha-Endosulfan
beta-Endosulfan
Endosulfan Sulfate
Endrin

Endrin Ketone
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CRA 4770 (1D

¢ 1
TABLE A3

SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

BH-16B-93 BH-72B-93 BH-17A-93 BH-17B-93
BH-16-93 BH-16-93 BH-17-93 BH-17-93

6'-8' 6'-8' 24 6'-8'

5/18/93 5/18/93 5/14/93 514/93

6/7/93 &7/93 6/4/93 6/6/93

(ng/kg) (ug/kg) {ng/kg) (ug/kg)

Duplicate
CAS Number

309-00-2 ND(150) ND(29)uj NA NA
319-84-6 ND(150) ND(29)uj NA NA
319-85-7 NDX(150) ND(29)uj NA NA
319-86-8 ND(150) ND(29)uj NA NA
58-89-9 ND(150) ND(29)uj NA NA
5103-71-9 ND(150) ND(29)uj NA NA
5103-74-2 ND(150) ND(29)uj NA NA
72-54-8 ND-280) ND(57)uj NA NA
72-559 ND(280) ND(57)uj NA NA
50-29-3 ND(280) ND(57)uj NA NA
60-57-1 ND(280) NDX57)uj NA NA
959-98-8 ND(150) N™(29)u) NA NA
33213-65-9 ND{(280) ND(57)uj NA NA
1031-07-08 ND(280) ND(G7)uj NA NA
72-208 ND(280) ND{57)uj NA NA
53494-70-5 ND(280) ND(57)uj NA NA
76-44-8 ND(150) ND(29)uj NA NA
1024-57-3 ND(150) ND(29)uj NA NA
72-43-5 ND(1500) ND(290)uj NA NA
8001-35-2 ND(15000) ND(2900)uj NA NA

12674-11-2 ND(2800) ND(570)uj ND(33) NIX33)

11104-28-2 NDX(5800) ND(1200)uj NDX67) NID(67)

11141-16-5 ND(2800) ND(570)uj ND(33) ND(33)

53469-21-9 ND(2800) NDX(570)uj ND(33) NIX33)

12672-29-6 NDX2800) ND(570)uj ND(33) NIX33)

11097-69-1 19000(2800) 3600(570)j ND(33) ND(33)

11096-82-5 ND(2800) NDX(570)uj ND(33) ND(33)

55-6-93
BH-17-93
01
5/18/93
6/7/93

(ug/kg)

NDQ.O)
NDQ2.0)
NDQ.0)
ND(2.0)
ND(.0)
ND(2.0)
ND(2.0)
ND(3.8)
53(3.8)
23(3.8)
ND(3.8)
ND(2.0}
ND{3.8)
ND(3.9)
ND(3.8)
ND(3.8)
NDX2.0)
ND(2.0)
ND(20)
ND(200)
ND(38)
NIX77)
ND(38)
NID(38)
ND(38)
ND(38)
ND(38)

BH-18A-93
BH-18-93
2'_4‘
5/16/93
6/5/93

(ug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(33)
ND(67)
ND(33)
NID(33)
ND(33)
ND(33)
ND(33)
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BH-18B-93
BH-18-93,
6'-8'
5/16/93
6/5/93

(ng/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(170)
ND(170)
ND(170)
ND(170)
NDX170
ND(170)
510(170)



TABLE A) age 8 uf 20

SURFACE AND BOREHOLE SOILS - PCBS/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-19A-9) BH-19B-93 B8H-20A-93 BH-208-93 BH-70B-93 BH-21A-93 BH-71A-93
Sample Location BH-19-93 BH-19-93 BH-20-93 BH-20-93 BH-20-93 BH-21-93 B8H-21-93
Sample Interval (BGS) 4 68 -4 68 68 4 r N
-Date Bampled , 81793 17193 Y18/ Y1893 193 S/1/9) 818/93
Date Analysed /93 /993 6/8/93 /93 /93 793 /7193
units g/kp) (ng/kg) lug/kg) (ug/kg) (ng/kg) tug/kg) ng/kg)
Duplicate Duplicate
Rarameter CAS Number
Aldrin 309-00-2 NA NA NA NA NA ND(200) NIX200)
alpha-BHC 319-84-6 NA NA NA NA NA ND(200) NIX200)
beta-BHC 319-85.7 NA NA NA NA NA ND(200) NIX200)
delta-BHC 319-86-8 NA NA NA NA NA ND{200) NI200)
gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA ND(200) N0
Alpha-Chiordane 5103-71-9 NA NA NA NA NA ND(200) NIXx2w)
Camma-Chlordane 5103-74-2 NA NA NA NA NA ND(2(x) NIX200)
4,4-DDD 72548 HA NA NA NA NA ND(90) NIX380)
4,4-DDE 72-55.9 NA NA NA NA NA ND(390) ND(SO)
4,4-DDT 50-29-3 NA NA NA NA NA ND(390) NDOWHO)
Dieldrin 60-57-1 NA NA NA NA NA ND(390) NID(380)
alpha-Endosulfan 959.98-8 NA NA NA NA NA ND20()) ND(200)
beta-Endosulfan 33213-65-9 NA NA NA NA NA ND{390) NDX(380)
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA ND{(3%0) NIX380)
Endrin 72-208 NA NA NA NA NA ND(390) NO3B0)
Endrin Ketone 53494-70-5 " NA NA NA NA NA ND(390) NIX380)
Heptachlor 76.44-8 NA NA NA NA NA ND{20;) ND200)
Heptachior Epoxide 1024-57-3 NA NA NA NA NA NDQOW ND200)
Methoxychlor 72-43-3 NA NA NA NA NA ND(2000) ND(20x0)
Toxaphene 8001-35-2 NA NA NA NA NA ND{(20000) NDQOo)
Aroclor-1016 12674-11-2 ND(33) ND(170) ND(3300) ND(670) ND{(330) ND(3900) ND(38(x))
Aroclor-1221 11104-28-2 ND(67) ND(170) ND(3300) ND(670) ND(330) ND(7900) ND(780()
Aroclor-1232 11141-16-5 ND(33) ND(170) ND(3300) NDX670) ND(330) ND(3900) ND(3800)
Aroclor-1242 53469-21-9 ND(33) ND(170) ND{(3300) ND(670) ND(330) NDX(3900) ND(3800)
Aroclor-1248 12672-29-6 ND(33) ND(170) ND(3300) NIX670) ND(330) ND(3900) ND(38(0)
Aroclor-1254 11097-69-1 ND(33) 730(170) 76,000(3300) 4200(670) 1000(330) 230,000(3900)  44,0003800)
Aroclor-1260 11096-82-5 ND(33) ND(170) ND(3300) ND(670) ND(330) ND(3900) ND(3800)

C | C




‘ TABLE A3 Page 9 of 20
SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-21B-93 BH-55B-93 BH-22A-93 BH-22B-93 BH-56B-93 BH-23A-93 BH-23B-93
Sample Location BH-21-93 BH-2193 BH-22-93 BH-22-93 BH-22-93 BH-23-93 BH-23-93
Sample Interval (BGS) 6'-8' 6'-8' 24 68 6'-8' 24 6'-8'

. pale Sampled 5/18/93 5/18/93 5/18/93 5/18/93 5/18/93 5/18/93 5/18/93
Date An alysed 6/10/93 6/10/93 «8/93 6/8/93 6/8/93 6/8/93 6/8/93
units (1ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) tug/kg) ng/kg)

Duplicate Duplicate
Parameter CAS Number
Aldrin 309-00-2 NA NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA NA NA NA NA NA
beta-BHC 319-85-7 NA NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA NA NA
gamma-BEiE{tindane) sifs. = NA NA NA NA NA NA NA
Alpha- fidhiha o . STy NA NA NA NA NA NA NA
Gamma-Chlordane 5103-74-2 NA NA NA NA NA NA NA
4,4-DDD 72-54-8 NA NA NA NA NA NA NA
4,4-DDE 72-55.9 NA NA NA NA NA NA NA
44-DDT 50-29-3 NA NA NA NA . NA NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA NA
alpha-Endosulfan 959-98-8 NA NA NA : NA NA NA NA
beta-Endosulifan 33213-65-9 NA NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA NA
Endrin 72-20-8 NA NA NA NA NA NA NA
Endrin Ketone 53494-70-5 NA NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA NA
Methoxychlor 72-43-5 NA NA NA NA NA NA NA
Toxaphene 8001-35-2 NA NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND(17000) ND(17000) ND(3300) ND(3300) ND{(3300) ND(3300) ND(3300)
Aroclor-1221 11104-28-2 ND(17000) ND(17000) ND(3300) ND(3300) ND(3300) ND(3300) ND(3300)
Aroclor-1232 11141-16-5 ND(17000) ND(17000) ND(3300) ND(3300) ND(3300) ND(3300) ND(3300)
Aroclor-1242 : 53469-21-9 ND(17000) ND(17000) ND(3300) ND(3300) ND(3300) ND(3300) ND(3300)
Aroclor-1248 12672-29-6 ND(17000) ND(17000) ND(3300) - ND(3300) ND{(3300) ND{3300) ND(3300)
Aroclor-1254 11097-69-1  230,000(17000) 310,000(17000)  55,000(3300)  49,000(3300)  50,000(3300)  76,000(3300)  79,000(3300)
Aroclor-1260 11096-82-5 ND(17000) ND(17000) ND(3300) ND(3300) °~ ND(3300) NDX(3300) ND(3300)

CRA 4770 (1D



TABLEAJ age 100f 20

SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sasmple 1D B8H-578-93 BH-24A-9 BH-58A-93 BH-248-93 BH-25A-93 BH-258-93 BH-26A-93
Sample Location BH-23-9 BH-24-9 BH-24-9) BH-24.93 BH-25-93 BH-25-93 BH-26-9)
Ssmple Interval (BCS) L 4 24 68 24 6.8 24
Date Sampled 16/93 8/18/93 /9 V1893 816/93 816/93 $/16/93
Date Analysed 893 /8193 610/93 6/8/93 «/5/93 /893 6/5/93
units (ng/kg) (ng/kg) (ug/kg) (ug/kg) {ng/kg) (ug/kg) (ug/kg)
Duplicate Duplicate
Parameter CAS Number
Aldrin 309-00-2 NA NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA NA NA NA NA NA
beta-BHC 319-85-7 NA NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA NA NA
gamma BHC (Lindanc) 58-89-9 MA NA NA NA NA NA NA
Alpha-Chiordane 5103-71-9 NA NA NA NA NA NA NA
Camma-Chlordane 5103-74-2 NA NA NA NA NA NA NA
44.DDD 72-54-8 NA NA NA NA NA NA NA
4.4'-DDE 72.55.9 NA NA NA NA NA NA NA
4,4-DDT 50-29-3 NA NA NA NA NA NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA NA
alpha-Endosulfan 959-98-8 NA NA NA NA NA NA NA
beta-Endosulfan 33213-65-9 NA NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA NA
Endrin 72208 NA NA NA NA NA NA NA
Endrin Ketone 53494-70-5 NA NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA NA
Heptachlor Epoxide 1024.57-3 NA NA NA NA NA NA NA
Methoxychlor 72435 NA NA NA NA NA NA NA
Toxaphene 8001.35-2 NA NA NA NA . NA NA NA
Aroclor-1016 12674-11-2 ND(3300) ND(3300) ND(17000) NDO170) ND(33) ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(3300) NDX(3300) ND(17000} NDO70) NDX(67) ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(3300) ND(3300) NDX17000) NDX170) ND(33) ND(33) ND(33)
Aroclor-1242 53469-21-9 NDX(3300) ND(3300) ND(17000) ND{(170) ND{(3%) ND(33) ND(33)
Aroclor-1248 . 12672-29-6 NDX(3300) ND(3300) ND(17000) NDX(170) ND(33) ND(33) ND(33)
Aroclor-1254 11097-69-1 69,000(3300) 16,000(3300)  130,000(17000) 4300(170) ND(33) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(3300) ND(3300) ND(17000) ND(170) ND(3}) ND(33) ND(33)

4 C
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TABLE A3 Page 11 of 20
SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-26B-93 BH-27A-93 BH-27B-93 BH-28A-93 BH-28B-93 BH-29A-93 BH-29B-93
Sample Location BH-26-93 BH-27-93 - BH-27-93 BH-28-93 BH-28-93 BH-29-93 BH-29-93
Sample Interval (BGS) 6'-8' 24 6'-8' 2'4’ 68 2-49 6'-8'
-Date Sampled 5/16/93 5/16/93 5/16/93 5/16/93 5/16/93 5/14/93 5/14/93
Date Analysed 5/26/93 6/5/93 6/8/93 6/5/93 6/5/93 6/5/93 6/5/93
units (g/kg) (Hg/kg) (ug/kg) {ug/kg) (ug/kg) - (ug/kg) (1g/kg)
Barameter CAS Number

Aldrin 309-00-2 ND(1.9)uj NA NA NA NA NA NA
alpha-BHC 319-84-6 ND(1.9uj NA NA NA NA NA NA
beta-BHC 319-85-7 ND(1.9)uj NA NA NA NA NA NA
delta-BHC 319-86-8 ND(1.9)uj NA NA NA NA NA NA
gamma-BHC (Lindane) 58-89-9 ND(1.9)uj NA NA NA NA NA NA
Alpha-Chlordane 5103-71-9 ND(1.9)uj NA NA NA NA NA NA
Gamma-Chlordane 5103-74-2 ND{(1.9)uj NA NA NA NA NA NA
44'-DDD 72-54-8 ND(3.7)uj NA NA NA NA NA NA
44-DDE 72-559 ND(3.7)uj NA NA NA NA NA NA
44-DDT 50-29-3 ND(3.7)uj NA NA NA NA NA NA
Dieldrin 60-57-1 ND(3.7)uj NA NA NA NA NA NA
alpha-Endosulfan 959-98-8 ND(1.9)uj NA NA _ NA NA NA NA
beta-Endosulfan 33213-65-9 ND(3.7)uj NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 ND(3.7)uj NA NA NA NA NA NA
Endrin 72-20-8 ND(3.7)uj NA NA NA NA NA NA
Endrin Ketone 53494-70-5 ND(3.7)uj NA NA NA NA NA NA
Heptachlor 76-44-8 ND(1.9)j NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 ND(1.9)j NA NA NA NA NA NA
Methoxychlor 72-43-5 ND(19)uj NA NA NA NA NA NA
Toxaphene 8001-35-2 ND(190)uj NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND(37)uj ND(33) ND(33) ND(1700) ND(33) ND(1700) ND(330)
Aroclor-1221 11104-28-2 ND(76)uj ND(67) ND(67) ND(1700) NDX(67) ND(1700) ND(330)
Aroclor-1232 11141-16-5 ND(37)j ND(33) ND(33) ND(1700) ND(33) ND(1700) ND(330)
Aroclor-1242 53469-21-9 ND(37)uj ND(33) ND(33) ND(1700) ND(33) ND(1700) ND(330)
Aroclor-1248 12672-29-6 ND(37)u;j ND(33) ND(33) ND(1700) NID33) ND(1700) NIX330)
Aroclor-1254 11097-69-1 ND(37)uj ND(33) 130(33) 6300(1700) ND(33) 6500 E(1700) 1600 E(330)
Aroclor-1260 11096-82-5 ND(37)uj ND(33) ND(33) NDQ1700) - ND@33) 8000(1700) 2200(330)

CRA 770(12)



TABLE A2 I‘age 12 of 20
SURFACE AND BOREHOLE SOILS - PCB&/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
Sample 1D BH-J0A-9) BH-308-9) BH-31A-9 BH-31B-93 BH-32A.93 BH-328-93 BH-33A-9)
Sample Location BH-30-93 BH-30-93 BH-31-93 BH-31-93 DH-32-93 BH-32-93 BH-33.9)
Sample Interval (BGS) 2’4’ 6'-8 2'4' 68 2'4' 6'-8 2'4'
Date Sampled 5/14/93 8/14/93 LAY, Y1493 81493 814193 8/14/93
Date Analysed &/3/93 593 8/26/93 6/%/93 6/6/93 &5/93 6/3/93
units gk {ug/kg) {ug/kg) y/kg) (ug/kg) tug/kg) (Hg/kg)
Baramatier CAS Number
Aldrin 309-00-2 NA NA ND(1.9)uj NA NA NA NA
alpha-BHC 319-04-6 NA NA NIX1.9)uj NA NA NA NA
bots-BHC 319-85-7 NA NA ND{1.9)uj NA NA NA NA
delta-BHC 319-86-8 NA NA ND(1.9)uj NA NA NA NA
gamma-BHC (Lindane) 58-89.-9 NA NA ND(1.9u NA NA NA NA
Alpha-Chlordane 5103-71-9 NA NA ND(1.9uj NA NA NA NA
Gamma-Chlordane 5103-74-2 NA NA ND(1 9 NA NA NA NA
4,4-DDD 72-548 NA NA ND(3.6)uj NA NA NA NA
4,4-DDE 72-55-9 NA NA ND(3.6)uj NA NA NA NA
4,4-DDT 50-29- NA NA ND(3.6)uf NA NA NA NA
Dieldrin 60-57-1 NA NA ND(J.6)u} NA NA NA NA
alphs-Endosulfan 959.98.8 NA NA ND(1.9)} NA NA NA NA
beta-Endosulfan 33213-65-9 NA NA ND(3.6)uj NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NDX(3.6)uj NA NA NA NA
Endrin 72-20-8 NA NA NDX3.6)uj NA NA NA NA
Endrin Ketone 53494-70-5 NA NA NDX(3.6)uj NA NA NA NA
Heptachlor 76-44-8 NA NA ND(1.9)uj NA NA NA NA
Heptachlor Epoxide 1024.57-3 NA NA ND(1.9)j NA NA NA NA
Methoxychlor 72-43-5 NA NA ND(19)u NA NA NA NA
Toxaphene 8001.38-2 NA NA ND(190)uj NA NA NA NA
Aroclor-1016 12674-11.2 ND(170) ND(330) ND(36)u) ND(33) ND(33) ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(170) ND(330) ND(74)) NDX67) NDX67) ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(170) ND(330) ND(36)uj ND(33) ND(33) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND(170) ND(330) ND(36)uj ND(33) ND(33) ND(33) ND(33)
Aroclor-1248 12672-29-6 ND(170) ND(330) ND(36)uj ND(33) ND(33) ND(33) ND(33)
Aroclor-1254 11097-69-1 1000(170) 6000(330) ND(36)uj 470033) ND(33) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(170) ND(330) ND(36)uj ND(33) ND(33) ND(33) ND(33)

CRA 47N
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TABLE A3 Page 13 of 20

SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-33B-93 BH-34A-93 BH-34B-93 BH-34R93  BH-35A-93  BH-35R-93 BH-35B-93
Sample Location BH-33-93 BH-34-93 BH-34-93 BH-34A-93 BH-35-93 BH-35A-93 BH-35-93
Sample Interval (BGS) 6'-8' 24" 24 2’4 -4 24 6'-8'

. Dale Sampled 5/14/93 5/13/93 5/13/93 5/13/93 5/13/93 5/13/93 5/13/93
Date Analysed 6/5/93 6/3/93 6/3/93 5/26/93 6/3/93 5/27/193 6/3/93
units ' (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ng/kg) (ug/kg) (ug/kg)

. Rinsate Rinsate

Parameter CAS Number

Aldrin 309-00-2 NA NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA NA NA NA NA - NA
beta-BHC 319-85-7 NA NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA . NA NA
gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA NA
Alpha-Chiordane 5103-71-9 ~ NA NA NA NA NA NA NA
Gamma-Chlordane 5103-74-2 NA NA NA NA NA NA NA
4,4-DDD 72-54-8 NA NA NA NA NA NA NA
4,4-DDE 72-55-9 NA NA NA NA . NA NA NA
44-DDT 50-29-3 NA NA NA NA NA NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA : NA
alpha-Endosulfan 959-98-8 NA NA NA NA NA NA NA
beta-Endosulfan 33213-65-9 NA NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA NA
Endrin 72-20-8 NA NA NA NA NA NA NA
Endrin Ketone 53494-70-5 NA NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA ] NA
Methoxychlor 72-43-5 NA NA NA NA NA NA NA
Toxaphene 8001-35-2 NA NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND(33) ND(33) ND(33) ND(1.0) ND(33) ND(1.0) ND(33)
Aroclor-1221 11104-28-2 ND(67) ND(67) ND(67) ND(2.0) ND(67) ND(2.0) ND(67)
Aroclor-1232 11141-16-5 ND(33) ND(33) ND(33) NIX(1.0) ND(33) ND(1.0) ND(33)
Aroclor-1242 53469-21-9 ND(33) ND(33) ND(33) ND(1.0) ND(33) ND(1.0) ND(33)
Aroclor-1248 12672-29-6 ND(33) ND(33) ND(33) ND(1.0) ND(33) ND(1.0) ND(33)
Aroclor-1254 11097-69-1 ND(33) ND(33) ND(33) ND(1.0) ND(33) ND(1.0) ND(33)
Aroclor-1260 11096-82-5 ND(33) ND(33) ND(33) NIDX(1.0) ND(33) ND(1.0) ND(33)

CRA 477012



TABLE A3 Page 14 0f 20
SURFACE AND BOREHOLE SOILS - PCBV/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample 1D $8-7-93 BH-36A-93 8H-36B-93 BH-358-9 BH-36R-9) $5-5-93 BH-37A-93
Sample Location BH-35-93 BH-36-9 BH-36-9) BH-3¢-93 BH-36B-93 BH-36-93 BH-37-93
Sample Interval (BGS) o1 ¥4 -9 &9 68 o-1' 24
. Date Sampled 818/93 8/13/93 8/13/93 Y1393 S13/93 318/93 3/13/93
Date Analysed 9 ¥3/93 $/26/93 32693 11193 993 /3193
units (ug/kg) (ug/kg) (ug/kg) (ug/kp) ug/L) {ug/kg) (ug/kp)
Duplicate Rinsate
Patameisr CAS Number
Aldrin 309.00-2 NA NA ND(2.1)u) NIX2.1)u) ND(0.05) NA NA
alpha-BHC 319-84-6 NA NA ND(2.1)uj NIX2.1u) ND{0.05) NA NA
beta-BHC 319.85.7 NA NA ND(2.1)uj ND(2. huj ND{0.05) NA NA
delta-BHC 319.86-8 NA NA ND(2.1uj ND{2.1)uj NDX0.05) NA NA
gamma-BIC (Lindanc) 58.89-9 NA NA NDX2. ] ND(2. 1) NDX0.05) NA NA
Alpha-Chlordane 5103-71-9 NA NA NIX2. 1} NIDX2. Duj NDX{0.05) NA NA
Gamma-Chlordane 5103.74-2 NA NA NDX2.1)uj NIDX2.1)uj ND(0.05) NA NA
4,4.DDD 72.548 NA NA ND(4. 1)) ND(4.)u) ND{0.10) NA NA
4,4-DDE 72.55.9 NA NA ND(4.1)uj 4.404.0)) ND(0.10) NA NA
4.4-DDT 50-29.3 NA NA ND(. )uj 8.0(4.1)) ND(0.10) NA NA
Dieldrin 60-57-1 NA NA ND(4.1)uj ND(4. 1] ND(0.10) NA NA
alpha-Endosulfan 959.98-8 NA NA N2 | NDX2.1)uj ND«0.05) NA NA
bots-Endosuifan 33213-65-9 NA NA ND(4.)uj ND(4. ND.10) NA NA
Endosulfan Sulfste 10310708 NA NA ND(4. 1)} ND(4.V)uj ND(0.10) NA NA
Endrin 72.20-8 NA NA ND(4.1)u) ND(4.Duj ND(0.10) NA NA
Endrin Ketone 53494-70-5 NA NA NDi4. 1)) ND{4. 1)) NDX0.10) NA NA
Heptachlor 76-44-8 NA NA ND(2.1)uj ND(2.1)uj} ND(0.05) NA NA
Heptachlor Epoxide 1024-57.3 NA NA ND(2. D ND(2.1)uj ND(0.05) NA NA
Methoxychlor 72435 NA NA NDX21)uj ND(21)uj ND«0.5) NA NA
Toxaphene 8001-35-2 NA NA ND(210)uj ND(210)uj ND(5.0) NA NA
Aroclor-1016 12674-11-2 ND(33) ND(12) ND(41)u} ND(41)u) ND(1.0) ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(67) ND(67) ND(83)uj ND(83)uj NDQ.0) ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(33) ND(33) ND(41)uj ND(41)uj ND(1.0) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND{33) ND(33) ND(41)yj ND(41)yj ND(1.0) ND(33) ND(33)
Aroclor-1248 12672-29-6 ND(33) ND(33) ND(41)uj ND(41)uj ND(1.0) ND(33) ND(33)
Aroclor-1254 11097-69-1 ND(33) ND(33) ND(41)uj ND(41)uf ND(1.0) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(33) 320(33) ND(41)yj ND(41)uj ND(1.0) ND(33) ND(33)
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TABLE A3 Page 15 0f 20

SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-37B-93 - BH-37R-93 BH-38A-93 BH-38R-93 BH-38B-93 BH-39A-93 BH-51A-93
Sample Location : BH-37-93 BH-37B-93 - BH-38-93 BH-38A-93 BH-38-93 BH-39-93 BH-39-93
Sample Interval (BGS) 6'-8 6'-8' 2’4 24 6-8' 2'-4 24
. pa(e Sampled 5/13/93 5/13/93 5/13/93 5/13/93 5/13/93 5/12/93 5/11/93
Date Analysed 6/3/93 5/27/193 6/3/93 27/93 6/3/93 5/27/93 6/3/93
units (ug/kg) (ug/L) (ug/kg) (ug/l) (ug/kg) (ug/kg) (ug/kg)
Rinsate Rinsate Duplicate
Parameter CAS Number
Aldrin 309-00-2 NA NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA NA NA NA NA NA"
beta-BHC 319-85-7 NA NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA NA NA
gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA NA
Alpha-Chlordane 5103-71-9 NA NA NA NA NA NA NA
Gamma-Chlordare 5103-74-2 NA NA NA NA NA NA NA
4,4-DDD 72-54-8 MA NA NA NA NA NA NA
4,4-DDE 72-55-9 NA NA NA NA NA NA NA
4,4-DDT 50-29-3 NA NA NA NA .NA NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA NA
alpha-Endosulfan 959-98-8 NA NA NA NA NA NA NA
beta-Endosulfan 33213-65-9 NA NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA NA
Endrin 72-20-8 NA NA NA NA NA NA NA
Endrin Ketone 53494-70-5 NA NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA NA
Methoxychlor 7243-5 NA NA NA NA NA NA NA
Toxaphene 8001-35-2 NA NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND(33) ND(1.0)uj ND(33) ND(1.0) ND(33) ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(67) ND(2.0)uj ND(67) ND(2.0) NDX(67) ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(33) ND(1.0)uj ND(33) ND(1.0) ND(33) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND{33) ND{1.0)uj ND(33) ND(1.0) ND(33) ND(33) ND(33)
Aroclor-1248 12672-29-6 ND(33) ND(1.0)uj ND(33) ND(1.0) ND(33) ND(33) ND(33)
Aroclor-1254 11097-69-1 ND(33) ND(1.0)uj ND{33) ND(1.0) 680(33) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(33) ND(1.0)uj 44(33) ND(1.0) - 110(33) ND(33) ND(33)

CRA 4770 (12)



TABLEAJ Iage 16 of 20

SURFACE AND BOREHOLE SOILS - PCB&/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-398-93 BH40A-93 BH-40B-93 BH41A-93 BH-418-93 BH-352893 §5.9-93
Sample Location BH-39-93 BH-40-9 BH-40-93 BH41-93 BH-41.93 BH-41-93 BH-42-93
Sample Interval (BGS) 68 t 6.8 4 6'-8 68 o-v
Date Sampled $/12/93 /193 Y193 Y1293 193 Y1293 518/93
Date Analysed /393 S/28/93 /28/93 $/26/93 6/3/93 8/28/93 6/9/193
units (ug/kp) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) ug/kg)
Duplicate
Rarameigr CAS Number
Aldrin 309-00-2 NA NA NA NDX1.8) NA NA NA
alpha-BHC 319-84.6 NA NA NA NDX1.8) NA NA NA
beta-BHC 319.85.7 NA NA NA NIX1.8) NA NA NA
dehta-BHC 319-86-8 NA NA NA ND(1.8) NA NA NA
gamma-B1IC (Lindane) 58.89.9 NA NA NA NIDX1.8) NA NA NA
Alpha-Chilordane 5103-71-9 NA NA NA NIX1 8) NA NA NA
Gamma-Chlordane 5103.74-2 NA NA NA ND(1.8) NA NA NA
4,4-DDD 72-54-8 NA NA NA ND(3.5) NA NA NA
44 -DDE 72-559 NA NA NA ND(3.5) NA NA NA
4,4-DDT 50-29-3 NA NA NA NIX3.5) NA NA NA
Dieldrin 60-57-1 NA NA NA ND(3.5) NA NA NA
alpha-Endosulfan 959-98.8 NA NA NA NUX1.8) NA NA NA
beta-Endosulfan 33213-65-9 NA NA NA NIX3.5) NA NA NA
Endosulfan Sulfate 1031.07-08 NA NA NA ND(.5) NA NA NA
Endrin 72-20-8 NA NA NA ND(3.5) NA NA NA
Endrin Ketone 53494.70-5 NA NA NA NIX3.5) NA NA NA
Heptachlor 76-44-8 NA NA NA ND(1.8) NA NA NA
M eptachlor Epoxide 1024-57-3 NA NA NA ND(1.8) NA NA NA
Methoxychlor 72-43.5 NA NA NA ND(18) NA NA NA
Toxaphene 8001.35.2 NA NA NA ND(180) NA NA NA
Aroclor-1016 12674-11-2 ND(33) ND(33) ND(33) ND(35) ND(33) ND(33)u) ND(33)
Aroclor-122] 11104282 NIX67) - ND(67) NID(67) NDX72) ND(67) ND(67)u] ND(67)
Aroclor-1232 11141-16-5 ND(33) ND(33) ND(33) NDX35) ND(33) ND(3Mj ND(13)
Aroclor-1242 53469-21-9 ND(33) ND(33) ND(33) NIX35) ND(33) ND(33)uj ND(33)
Aroclor-1248 12672-29-6 ND(33) ND(33) ND(33) ND(35) ND(33) ND(33)uj ND(33)
Aroclor-1254 11097-69-1 ND(33) ND(33) ND(33) ND(35) NDX33) ND(33)uj ND(33)
Aroclor-1260 11096-82-5 ND(33) ND(33) ND(33) ND(35) ND(33) ND(33)uj 280(33)
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SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-42A-93 BH-53A-93 BH-42B-93 BH-43A-93 BH-54A-93 BH-43B-93 BH-44A-93
Sample Location BH-42-93 BH42-93 . BH-42-93 BH-43-93 BH-43-93 BH-43-93 BH-44-93
Sample Interval (BGS) : 24 24 6'-8' y 24 6'-8' 24
.Date Sampled 5/12/93 5/12/93 512/93 5/11/93 5/11/93 5/11/93 5/11/93
Date Analysed 5/27/93 5/27/93 5/27/93 5/28/93 5/28/93 5/27/93 5/28/93
units (ug/kg) .lug/kg) (ug/kg) (ug/kg) (ug/kg) - (ng/kg) (ng/kg)
' Duplicate _ Duplicate

Parameter CAS Number

Aldrin 309-00-2 NA NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA NA NA NA NA NA
beta-BHC : 319-85-7 NA NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA . NA NA
gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA NA
Alpha-Chlordane 5103-71-9 NA NA _ NA . NA NA NA NA
Gamma-Chlordane 5103-74-2 NA NA NA NA NA NA NA
4,4-DDD 72-54-8 NA NA NA NA NA NA NA
4,4-DDE 72-559 NA NA NA NA NA NA NA
4,4-DDT 50-29-3 NA NA NA NA NA NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA NA
alpha-Endosulfan ' 959.98-8 NA NA NA NA NA NA NA
beta-Endosulfan 33213-65-9 NA NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA NA
Endrin 72-20-8 NA NA NA NA NA NA NA
Endrin Ketone 53494-70-5 NA NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA NA
Methoxychlor 72-43-5 NA NA NA NA NA NA NA
Toxaphene 8001-35-2 NA NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND(33) ND(33) ND{(33) ND(33) ND(@3) ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(67) ND(67) ND(67) ND(67) NDX67) ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(33) ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND(33) ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1248 12672-29-6 ND(33) ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1254 - 11097-69-1 ND(33) ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(33) ND(33) ND(33) ND(33) . ND33) ND(33) ND(33)

CRA 4770 (1D



Sample 1D

Sample Location
Sample Interval (BGS)
.Date Sampled

Dste Analysed

units

Parameier

Aldrin

alphs-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Alpha-Chlordane
Gamma-Chlordane
4,4-DDD

4,4-DDE

4,4-DDT

Dieldrin
slpha-Endosulfan
beta-Endosulfan
Endosulfan Sulfate
Endrin

Endrin Ketone
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

TABLE A3

SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

BH-448-9) $8-10-93 BH-43A-93  BH4SB-9
BH-44-93 BH-44-93 BH-45-93 BH45-93
68 o' 14 ¢
Y11/93 3/18/93 1%/93 Y1993
v28/93 /11193 6/5/93 6/%93
hg/kg ng/kg) (ng/kg) ng/kg)
CAS Number
309-00-2 NA NA NA NA
319-84-6 NA NA NA NA
319-85.-7 NA NA NA NA
319-86-8 NA NA NA NA
58-89-9 NA NA NA NA
S103.71-9 NA NA NA NA
5103-74-2 NA NA NA NA
72.54.8 NA NA NA NA
72.55.9 NA NA NA NA
50-29-3 NA NA NA NA
60-57-} NA NA NA NA
959-98-8 NA NA NA NA
33213659 NA NA NA NA
1031-07-08 NA NA NA NA
72-20-8 NA NA NA NA
53494.70-5 NA NA NA NA
76-44-8 NA NA NA NA
1024-57-3 NA NA NA NA
72:43.5 NA NA NA NA
8001-35-2 NA NA NA NA
12674-11-2 ND(3) ND(33) ND(33) ND(33)
11104-28-2 ND(67) ND(67) ND(67) ND(67)
11141-16-5 ND(33) ND(33) ND(33) ND(33)
53469-21-9 ND(33) ND(33) ND(33) ND(33)
12672-29-6 ND(33) ND(33) ND(33) ND(33)
11097-69-1 ND(33) ND(33) ND(33) ND(33)
11096-82-5 ND(33) ND(33) ND(33) ND(33)

BH-46A-9)
BH-46-93
2'4.
Y193
8/27/93

(ug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(33)
ND(67)
ND(33)
ND(33)
ND(33)
ND(33)
NDX(33)

BH-468-93
BH46-9
60.‘l
/1293
8/26/93

(ug/kg)

ND(1.9)
ND(1.9)
ND{1.9)
ND(1.9)
ND(1.9)
ND{1.9)
ND(1.9)
ND(3.7)
ND(.7)
ND@Q.7)
ND(3.?2)
ND(1L9)
ND(3.7)
ND(.7)
ND(.7)
ND(3.7)
ND(1.9)
ND(1.9)
ND(19)
ND{(190)
ND(37)
ND(75)
ND(37)
ND(37)
ND(37)
ND(37)
ND(37)
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BH-46C-93
BH-46-93
24'-39.8
1593
$/26/93

(ng/kg)

NIX2.00j
NIX2 O
NIX2.0)j
NIX2.0)j
NIX2.0uj
NDX2.0)
NIX2 Oj
NIX38))
N8
NIX3.8)uj
NIX3.8)j
NDX2.00)
NID(3.8nj
ND(3.8)uj
NDX3.8)u)
NIX3.8)uj
ND(2.0)uj
ND(2.0)uj
ND(20)ujf
ND(200)uj
ND(38)uj
NIX78)uj
NO(38)uj
ND{8)uj
NID(38)u)
ND(38uj
ND(38)uj
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TABLE A3 Page 19 of 20
SURFACE AND BOREHOLE SOILS - PCBs/PESTICIDES

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID BH-46D-93 BH47A-93 BH-47B-93 BH-48A-93 BH-48B-93 BH-49A-93 BH-56A-93
Sample Location BH-46-93 BH-47-93 BH-47-93 BH-48-93 BH-48-93 BH-49-93 BH-49-93
Sample Interval (BGS) 83.5'-88.5' 4 6'-8' 2’4 6'-8' 2'-4 2'-4
.Date Sampled 5/15/93 5/15/93 5/15/93 5/15/93 5/15/93 5/14/93 5/14/93
Date Analysed 5/26/93 /593 6/5/93 6/5/93 6/5/93 6/5/93 6/5/93
units (ug/kg) (ug/kg) (ug/kg) (ng/kg) (ug/kg) (ug/kg) (ug/kg)
: Duplicate
Barameter CAS Number
Aldrin 309-00-2 ND(2.0)uj NA NA NA NA NA NA
alpha-BHC 319-84-6 ND(R.0O)j NA NA NA NA NA NA
beta-BHC 319-85-7 ND(2.00j NA NA NA NA NA NA
delta-BHC 319-86-8 ND(2.0)uj NA NA NA NA NA NA
gamma-BHC (Lindane) 58-89-9 ND(2.0)uj NA NA NA NA ' NA NA
Alpha-Chlordane 5103-71-9 ND{(2.0)uj NA NA NA NA NA NA
Gamma-Chlordare 5103-74-2 ND(2.0)uj NA NA NA NA NA NA
4,4-DDD 72-54-8 ND(3.9)uj NA NA NA NA NA NA
44'-DDE 72-55-9 ND(3.9)uj NA NA NA NA NA NA
44'-DDT 50-29-3 ND(3.9)uj NA NA ’ NA - NA NA NA
Dieldrin 60-57-1 ND(3.9)uj NA NA NA NA NA NA
alpha-Endosulfan 959-98-8 ND(2.0)uj NA NA NA NA NA NA
beta-Endosulfan 33213-65-9 ND(3.9)j NA NA NA NA NA NA
Endosulfan Sulfate 1031-07-08 ND(3.9)uj NA NA NA NA NA NA
Endrin 72-20-8 ND(3.9)uj NA ~ NA NA NA NA NA
Endrin Ketone 53494-70-5 ND(3.9)uj NA NA NA NA NA NA
Heptachlor 76-44-8 ND(2.0)uj NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 ND(2.0)j NA NA NA NA NA NA
Melhoxych]or 72-43-5 ND(20)uj NA NA NA NA NA NA
Toxaphene 8001-35-2 ND(200)uj NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND@Q39%)uj ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1221 11104-28-2 ND(80)uj ND(67) ND(67) NDX67) NDX67)  ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(39)uj ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND(39)uj ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1248 - 12672-29-6 ND(39)j ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1254 11097-69-1 ND(39)uj ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(39)uj ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)

CRA 4770 (12)



CRA 477¢

TABLE A3

SURFACE AND BOREHOLE SOILS - PCB&PESTICIDES

Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analysed

unite

Parameter

Aldrin

slpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Alpha-Chlordane
Gamma-Chlordane
44-DDD

44-DDE

4,4.DDT

Dieldrin
alpha-Endosulfan
beta-Endosulfan
Endosulfan Sulfate
Endrin

Endrin Ketone

t feptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

CAS Number

309-00-2
319-84-6
319-85.7
319-86-8
58-89-9
5103-719
5103-74-2
72-54-8
72-55-9
50-29-3
60-57-1
959-98-8
1321)-65-9
1031-07-08
72.20-8
53494-70-5
76-44.8
1024-57-3
72-43.5
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

BH-498-93
BH-49-93
68
%1493
5/93

ug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(33)
NDX(67)
ND(33)
ND(33)
ND(33)
ND(33)
ND(33)

BH-50A-93
BH-50-93
20.‘.
1093
/1093

(ug/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(33)
ND(67)
ND(33)
ND(33)
ND(33)
49(33)
ND(33)

€

BH-39A-93
BH-50-93
2'4!
vive
6/10/93

ug/kg)
Duplicate

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
ND(33)
ND(67)
ND(@33)
ND(33)
ND(33)
ND(33)
ND(33)

BH-%08-93
BH-%0-93
68
/1893
/1093

(ng/kg)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ND(33)
ND(67)
ND(33)
ND(33)
ND(33)uj
ND(33)
ND(33)
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TABLE A4

CRA 7O 1D

Page 1 of 5
SURFACE AND BOREHOLE SOILS - INORGANICS
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
Sample 1D BH-2B-93 BH-2C-93 BH-2D-93 BH-60C-93 BH-5D-93 BH-6B-93 BH-11A-93
Sample Location BH-2-93 BH-2-93 BH-2-93 BH-5-93 BH-5-93 BH-6-93 BH-11-93
Sample Interval (BGS) 6'-8' 27.5'-29.5' 70'-72' 21'-23.5' 68.5'-70.5' 6-8' 24
. Date Sampled 5/11/93 5/17/93 5/17/93 5/17/93 5/16/93 5/17/93 5/18/93
Date Analyzed 5/24 - 6/10/93 6/3 - 6/14/93 6/2 - 6/14/93 6/3 - 6/14/93 5/26 - 6/15/93 6/4 - 6/14/93 6/3 - 6/15/93
Units (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Parameter
Aluminum 42500(48) 7550(47) 601(43) 5620(46) 1840(45) 6200(50) 3240(44)
Antimony ND(15)r ND(14)r ND13)r ND(14)r ND(14)r ND(15)r ND(13)r
Arsenic 15(2.0)j 8.9(2.00j 5.8(2.0)j 7.5(2.0) 6.2(2.0)j 16(2.0)) 5.6(2.0)j
Barium 235(40) 55(40) ND(4.0) 59(40) ND(40) 108(40) ND(40)
Beryllium 1.7(1.2) ND(1.2) ND(1.1) ND(1.2) ND(1.1) ND(1.2) ND(1.1)
Cadmium 14(1.0)§ ND(1.2) ND(1.1) ND(1.2) NDQ.1) ND(1.2) ND(.1)
Calcium 64300(1000)j 74600(1000) 169000(1000) 76900(1000) 91000(1000)j 63100(1000) 28100(1000)
Chromium 86(2.4)j 11(2.3) ND(@Q2.1) 9.4(23) 7.5(2.3)j ND(2.5) 4.9(2.2)
Cobalt ND(10) 32(10) NDQ10) ND(10) ND(10) ND(10) ND(10)
Copper 495(5.0)j 38(5.0) 15(5.0) 18(5.0) 18(5.0)j - 21(5.0) 8.3(5.0)
Iron 61900(20) 18500(20) 6420(20) 12600(20) 9050(20) 11100(20) 4860(20)
Lead 166(9.7)j 13(1.2)j 8.2(0.6)j 13(1.2) 7.7(0.6) 55(2.5)j 12(1.1)j
Magnesium 13000(1000) 16100(1000) 16700(1000) 12800(1000) 13000(1000) 13800(1000) 3670(1000)
Manganese 1180(3.0)} 353(3.0)j 391(3.0) 336(3.0)j 222(3.0)j 412(3.0)j 378(3.0)j
Mercury 0.19(0.1) ND(0.12) ND(0.11) ND(0.12) ND(©.11) ND(0.12) ND(0.11)
Nickel 68(8.0) 41(8.0) ND(8.0) 14(8.0) 10(8.0) 12(8.0) ND(8.0)
Potassium ND(1000) 1320(1000) ND(1000) 1260(1000) ND(1000) 1270(1000) ND(1000)
Selenium ND(1.2); ND(1.2) ND(1.1) ND(1.2) ND(1.1)uj ND(1.2) ND(1.1)
Silver ND(2.4) ND(2.3) ND(2.1) ND(2.3) ND{2.3) ND(2.5) ND(2.2)
Sodium ND(1000) ND(1000) ND(1000) ND(1000) ND(1000) ND(1000) ND(1000)
Thallium ND(2.0) ND2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0)
Vanadium 20(10) 13(10) " ND(10) 12(10) ND(10) 17(10) ND10)
Zinc 346(4.8) 64(4.7) 13(4.3) 37(4.6) 58(4.5) 61(5.0) 15(4.4)
Total Cyanide 13(.20) ND(2.0)yj ND(0.20)uj ND(0.20)r ND(0.20)uj ND(0.20)uj ND(0.20)uj



Sample ID
Sample Location
Sample Interval (BGS)

*.Date Sampled

CRA 4770

Date Analyzed
Units

Parameter
Aluminum
Antimony
Arsenic
Barjum
Berytlium
Cadmium
Calcium
Chromium
Cobalt
Copper
fron

Lead
Magnesium
Manganese
Mercury
Nicke!
Potassium
Selenium
Sliver
Sodjum
Thallium
Vanadium
Zinc

Total Cyanide

BH-11r-93
BH-11-93
2'4
/1893

6/1 - 6/16193

(mg/L)
rinsate

ND(0.200)
ND(0.060)
ND{(0.010)
NIDX0.200)
ND{(0.005)
ND(0.005)
ND(5.000)
ND(0.010)
ND(0.050)
ND{0.025)
ND(0.100)
ND{0.003)
ND(5.000)
ND(0.015)
ND(0.0002)
ND(0.040)
ND(5.000)
ND{0.005)
ND(0.010)
ND(5.000)
ND{0.010)
ND{0.050)
ND(0.020)

NA

TABLE A4

SURFACE AND BOREHOLE SOILS - INORGANICS

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

BH-16B-93 BH-728.9 $5-6-93 $S-6r-93 BH-21A-93
BH-16-93 BH-16-93 BH-17-93 BH-17.93 BH-2193
68 -9 o1 -1 2'4
5/18/93 5/18/93 5/17/93 5/17M3 8/18/93
6/2 - 6/17/93 /2-6/1793 6/2 - 6/17193 62 - 6/16/93 6/2 - 6/17/93
(mg/Kg) (mg/Kg) {mg/Kg) (mg/L) (mg/Kg)

Duplicate rinsate
9310(69) 3040(69) 4090(46) ND(0.200) 27800(47
NDQ1)r NDQ1)r ND(14)r NIDX0.060) 24(14))
29(8.7)§ 19(8.6)} 20(5.8)j ND(0.010) 65(5.9)]
498(40) 410(40) 51(40) ND(0.200) 46(40)
2917 2.701.7) ND(1.2) ND(0.005) ND(1.2)
1.3j.n ND(.D ND(1.2) NDW.05) 2.9(1.2)
2140{(1000) 137041000) 8410(1000) ND(5.000) ND(1000)
193(3.5) 323.5) 7.4(23) ND(0.010) 1750(2.4)
16(10) NDQ() ND(10) ND{0.050) 70(10)
671(6.9) 72(6.9) 17(6.9) NDX0.025) 1800(5.0)
101000(20) 19500(20) 6900(20) ND(0.100) 604000(47)
INLYY 16(1.7)} 139(12)} ND{0.003) 74(4.7)}
ND{(1000) ND(1000) 2350(1000) ND{(5.000) ND(1000)
818(3.0)} 148(3.0)j 665(3.0)} ND(0.015) 4170(12)f
ND(0.17) ND(0.17) ND{0.12) ND(0.0002) ND(0.12)
99(8.0) 19(8.0) ND(8.0) ND(0.040) 443(47)
ND(1000) ND(1000) ND(1000) ND(5.000) ND(1000)
1.9(1.7) ND(1.7 ND(1.2) ND(0.005) ND(1.2)
ND(3.5) ND(3.5) ND(2.3) ND(0.010) 4.824)
ND(1000) ND(1000) ND(1000) ND(5.000) ND(1000)
ND(2.0) ND@2.0) ND(2.0) ND©0.010) ND(2.0)
26(10) 20(10) ND(10) ND(0.050) 105(10)
82(6.9) 16(6.9) 46(4.6) ND(0.020) 448(47)
0.56(0.20)] ND(0.20)uj 0.24(0.20)j NA 1.2(0.50)]

C

€

Page 2 0f 5

BH-71A-93
BH-21.93
24
5/18193
6/2 - 6/179)
(mg/Kg)
Duplicate

27500(47)
14014)§
37(5.8))
83(40)
ND(1.2)
2.5(1.2)
ND(1000)
1240(2.3)
61(10)
1570(5.0)
489000(47)
64(4.7)
NDQ000)
3080(12)j
ND(0.12)
288(47)
ND(1000)
ND(1.2)
2.6(2.3)
ND(1000)
NDQ.0)
88(10)
412(47)

14(10)j



| C - C

TABLE A4 Page3of 5
SURFACE AND BOREHOLE SOILS - INORGANICS
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
Sample ID BH-26B-93 BH-31A-93 BH-36B-93 BH-558-93 BH-36r-93 BH-41A-93 BH46B-93
Sample Location BH-26-93 BH-31-93 BH-36-93. BH-36-93 BH-36-93 BH-41-93 BH-46-93
Sample Interval (BGS) 6'-8' 24 6'-8' 6'-8' 6'-8' 2’4" 6'-8'
-.Date Sampled 5/16/93 5/14/93 5/13/93 5/13/93 5/13/93 5/12/93 5/12/93
Date Analyzed 5/26 - 6/10/93 5/26 - 6/17/93 5/26 - 6/17/93 §/19 - 6/10/93 5/24-6/16/93 5/24-6/16/93 5/24-6/15/93
Units (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Duplicate rinsate
PRarameter
Aluminum 6600(46) 4690(44) 5910(50) 6720(50) ND(0.200) 5110(43) 5020(45)
Antimony ND(14)r ND(13)r ND(15)r ND(15)r NDX{0.060) ND(15) NDQ14)r
Arsenic 4.1(2.0)j 4.2(2.00§ 9.9(2.0)j 5.0(2.0)j ND{(0.010) 3.6(2.0) 6.1(2.0)j
Barium 108(40) 124(40) 254(40) 122(40) ND(0.200) ND(40) ND(40)
Beryllium ND(1.1) ND(1.1) 1.3(1.2) ND(1.2) ND(0.005) ND(1.1) ND(1.1)
Cadmium ND(1.1) ND(.1) ND(1.2) ND(1.2) ND(0.005) ND(1.1) ND(1.1)
Calcium 19000(1000)j 38100(1000)j 14900(1000)j 38000(1000)j ND(5.000) 13800(1000)j 19600(1000)j
Chromiu n 13(2.3)j 13(2.2)j 14(2.9)j 21(2.5)j ND(0.010) 11Q2.2)j 8.3(2.3)j
Cobalt ND(1.0) ND(0.11) ND(10) ND(10) ND{0.050) ND(10) ND(10)
Copper 58(5.0)j 34(5.00j 36(5.00j 109(5.0)j ND(0.025) 14(5.0)j 11(5.0)j
Iron 10500(20) 8250(20) 8970(20) 16300(20) ND(0.100) 11200(20) 11400(20)
Lead 8.8(14) 23(1.D) 14(5.0) 290(10)j ND(0.003) 7.7(1.0) 13(1.1)
Magnesium 5360(1000) 6130(1000) 4790(1000) 9020(1000) ND(5.000) 5500(1000) 3470(1000)
Manganese 230(3.0)j 222(3.0)j 235(3.0) 591(3.0)j ND(0.015) 280(3.0) 347(3.0)j
Mercury ND(0.11) ND(0.11) ND(0.12) 0.28(0.12) ND(0.0002) ND(0.1) ND(0.1)
Nickel 12(8.0) 10(8.0) 15(8.0) 15(8.0) ND(0.040) 11(8.0) 8.3(8.0)
Potassium ND(1000) ND(1000) ND(1000) ND(1000) ND(5.000) ND(1000) ND(1000)
Selenium ND(1.1)yj ND(1.1)yj ND(1.2)uj ND(1.2)uj ND(0.005) ND(1.1)j ND(1.1uj
Silver ND(2.3) ND(2.2) ND(2.5) ND(2.5) ND(0.010) ND{2.2) ND(2.3)
Sodium ND(1000) ND(1000) ND(1000) ND(1000) ND(5.000) ND(1000) ND(1000)
Thallium ND(2.0) ND(2.0) ND2.0) ND(2.0) ND(0.010) ND(2.0) ND(2.0)
Vanadium 23(10) 15(10) 22(10) 23(10) ND(0.050) 17(10) 16(10)
Zinc 58(4.6) 41(44) 57(5.0) 470(5.0) ND(0.020) 30(4.3) 32(4.5)
Total Cyanide 0.27(0.20)j ND(0.20)j ND(0.20) 0.27(0.20) ND(0.010) ND(0.20) ND(0.20)

CRA 4770011



Sample 1D
Sample Location

Sample Interval (BGS)

*.Date Sampled

CRA 4770

Date Analyzed
Units

Barameler

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Stiver
Sodium
Thallium
Vanadium
Zinc

Total Cyanide

TABLE A4

SURFACE AND BOREHOLE SOILS - INORGANICS

BH46C-9
BH-46-93
4-39.8'
%1593
$/26-6/1893

(mg/Kg)

829%47)
ND(14)r
6.6(2.0)f
58(40)
ND(1.2)
ND(1.2)
94200(1000)}
12(2.3)]
ND(10)
24(5.0))
18300{20)
12(1.2)
18200(1000)
430(3.0))
ND(0.12)
23(8.0)
1790(1000)
ND(1.2)vj
ND(2.3)
ND(1000)
ND(2.0)
19(10)
63(4.7)

ND(0.20)uj

TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

BH46D-93
BH-46-93
83.5'-88.8%'

5/1893
8/26-6/17/93
(mg/Kg)

1740(48)
ND(14)r
4.32.0)j
NDX(40)
NDX1.2)
ND(1.2)
118000(1000)
4.8(2.40))
NIX10)
15(3.0)}
7290(20)
8.5(1.4)
12000(1000)
245(3.0)}
ND(0.12)
93(0.0)
ND(1000)
ND(1.2)yj
ND{(24)
ND(1000)
ND{(2.0)
ND(10)
39(4.8)

ND(0.20)uj

4

BH47A-93
BH-47-93
204.
Y1593
7/13-7/18/93

(mg/Kg)

2100(44)
NDX13)yj
ND(2 0)uj

ND(40)

ND(1.1)

ND(1.1)

13000(1000)
6.8(2.2)

NO(10)

12(5.0)
5100(20)
4.1(0.6)
15000(1000)

370(3.0)
ND(0.11)uj

ND(@8.0)
NDX(1000)

ND(1.1)

ND(2.2)
ND(1000)

NDQ.0)

ND(10)

20(4.4)

ND(0.21)uj

BH-478-93
BH-47-93
6'-8
5/15/93

12 - 7/15/93

(mg/Kg)

3100(46)
ND(14)uj
2.112.0))
ND(40)
ND(1.2)
ND(1.2)
61000(1000)
9.2(23)
NDX(10)
8.7(5.0)
6100(20)
8.9(1.2))
13000(1000)
170(3.0)
ND(0.12)uj
ND(8.0)
ND(1000)
ND(1.2)
ND(2.3)
ND(1000)
ND(2.0)
ND(10)
20(4.6)

ND(0.23)yj

<

BH48A-93

BH-48-93
2.4
/18493

7/13 - 711893

(mg/Kg)

6000{46)
NDQ4)yj
ND(Q2.0)uj

ND(40)

ND(1.2)

ND(1.2)
7200(1000)

12(2.3)
ND(10).

NDG.0)

7500(20)

4.8(0.6)}
3800(1000)

770.0)
ND(0.12)uj
9.2(8.0)

ND(1000)

ND(1.2)

ND(2.3)
ND(1000)

ND(2.0)

14(10)
34(4.6)

ND(0.23)uj

BH-48B-93
BH-4893
60 - .0
51393
7113 - 711593
{mg/Kg)

1900(46)
ND(14)uj
3.22.0)}
ND(40)
ND(1.2)
ND(1.2)
37000(1000)
6.2(2.3)
ND(10)
5.2(5.0)
3200(20)
5.4(0.6))
$200(1000)
87(3.0)
ND(0.12)uj
NIX8.0)
ND(1000)
ND(1.2)
ND(2.3)
ND(1000)
ND(2.0)
ND(10)
32(4.6)

ND(0.22)uj

Page 4 of S

BH-49A-93
BH-4993
2._‘.
§/15/93
M2 - 711593

{mg/Kg)

1600(44)
ND(13)uj
2.12.0)f
ND(40)
ND(1.1)
ND(1.1)
75000(1000)
34(2.2)
ND(10)
6.9(5.0)
4900(20)
3.0(0.6)]
10000(1000)
210(3.0)
ND(.11)yj
ND(8.0)
ND(1000)
ND(1.1)
ND(2.2)
ND(1000)
ND(2.0)
NDO1O)
13(4.4)

ND(0.21)uj



CRA G770(1D)

Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analyzed

Units

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Total Cyamide

C C

TABLE A4

SURFACE AND BOREHOLE SOILS - INORGANICS
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

BH-56A-93 BH-498-93 BH-50A-93 BH-59A-93
BH-49-93 BH-49-93 BH-50-93 BH-50-93
2’4 6'-8' 24 g
5/15/93 5/15/93 5/18/93 5/18/93
7112 - 7/15/93 7/13 - 7116/93 6/2 - 6/14/93 6/2 - 6/14/93
(mg/Kg) {mg/Kg) (mg/Kg) (mg/Kg)
Duplicate Duplicate
4700(44) 1800(45) 2350(45) 3250(46)
ND@13)j ND(13)uj ND(13)r ND(14)r
3.2(2.0)j ND(2.0)uj 15(2.0)j 15(2.0)j
ND(40) ND(40) ND(40) ND(40)
ND(1.1) ND(1.1) ND(1.1) ND(1.2)
ND(1.1) ND(1.1) ND(1.1) ND(1.2)
35000(1000) 78000(1000) ND(1000) ND(1000)
9.7(2.2) 4.3(2.2) 2.3(2.2) 4.5(2.3)
ND(10) ND(10) ND(10) ND(10)

11(5.0) 8.3(5.0) 8.6(5.0) 8.2(5.0)
10000(20) 4500(20) 3770(20) 4750(20)
4.9(1.2)j 6.1(0.6)j 69(2.2)j 80(4.6)j
8200(1000) 17000(1000) ND(1000) ND(1000)
190(3.0) 160(3.0) 328(3.0) 488(3.0)
ND(0.11)yj ND(0.11)yj NIX0.11) ND(0.12)
11(8.0) ND(8.0) ND(8.0) ND(8.0)
ND(1000) ND(1000) ND(1000) ND(1000)
ND(1.1) ND(1.2) ND(1.1) ND(1.2)
ND(2.2) ND@Q.2) ND@.2) ND(2.3)
ND(1000) ND(1000) ND(1000) ND(1000)
ND(2.0) ND(.0) NDQ2.0) ND(2.0)
15(10) - ND(10) ND(10) ND(10)
23(4.49) 16(4.5) 12(4.5) 28(4.6)
ND(0.21)yj ND(0.21)uj NA NA
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BH-50B-93
BH-50-93
6'-8'
5/18/93
6/2 - 6/14/93
(mg/Kg)

2620(46)
ND(14)r
19(5.8)j
ND(40)
ND(1.2)
ND(1.2)
7000(1000)
4.8(2.3)
ND(10)
6.2(5.0)
4660(20)
68(4.6)j
1560(1000)
366(3.0)
ND(0.12)
ND(8.0)
ND(1000)
ND(1.2)
ND(2.3)
ND(1000)
ND(2.0)
ND(10)
14(4.6)

NA



APPENDIX B

ANALYTICAL RESULTS GROUNDWATER
ROUND 1 AND ROUND 2
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TABL. B.1 1.,-10f2

GROUNDWATER ROUND 1-VOCs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID L-060993-]L-001 L-060993-JL-002 L-060993-JL-003 L-060993-]L-004 L-060993-JL-005 L-060993-JL-006
Sample Location MW-3U-93 - MW-3D-93 MW-1D-93 MW-1U-93 MW-1U-93
Date Sampled 6/9/93 6/9/93 6/9/93 6/9/93 6/9/93 6/9/93
Date Analyzed 6/17/93 6/17/93 6/17/93 6/17/93 6/17/93 6/17/93
Units (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

’ Rinsate Duplicate
Rarameter CAS Number
Acetone 67-64-1 NDX(0.010) ND(0.010) 0.017(0.010) 0.014(0.010) ND(0.010) ND(0.010)
Benzene ;] 71-43-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Bromodichloromethane 75-27-4 NIDX0.010) ND(0.010) ND(0.010) 0.002 J (0.010) ND(0.010) NDX0.010)
Bromoform 75-25-2 NIDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Bromomethane 74-83-9 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
2-Butanone 78-93-3 NDX(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Carbon Disulfide 75-15-0 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Carbon tetrachloride 56-23-5 NIX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Chlorobenzene 108-90-7 ND(0.010) ND(0.010) ND(0.010) ND(0.010) 0.032(0.010) 0.032(0.010)
Chloroethane 75-00-3 NDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Chloroform 67-66-3 NDX0.010) ND(0.010) ND(0.010) 0.010(0.010) ND(0.010) ND(0.010)
Chloromethane 74-87-3 NDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Dibromociiloromethane 124-48-1 ND(0.010) ND(©0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.01")
1,1-Dichloroethane 75-34-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1.2-Dichloroethane 107-06-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,1-Dichloroethene 75-35-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,2-Dichloroethene (total) 540-59-0 ND{(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,2-Dichloropropane 78-87-5 NDX{0.010) ND(0.010 ND(0.010) ND(0.010) ND(0.010) ND(0.010)
cis-1,3-Dichloropropene 10061015 NDX0.010) ND(0 010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
trans-1,3-Dichloropropene 10061-02-6 NDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Ethylbenzene 100-41-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
2-1lexanone 591-78-6 NDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Methylene chloride 75-09-2 0.001 J (0.010) 0.001 J (0.010) 0.001) (0.010) 0.001 J (0.010) ND(0.010) 0.001) (0.010)
4-Methyl-2-pentanone 108-10-1 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Styrene 100-42-5 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,122-Tetrachloroethane 79-34-5 NDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Tetrachloroethene 127-18-4 NIDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Toluene 108-88-3 ND(0.010) ND(0.010) ND(0.010) 0.001 ] (0.010) ND(0.010) ND(0.010)
1,11-Trichloroethane 71-556 NDX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,1.2-Trichloroethane 79-00-5 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) NIDX0.010)
Trichloroethene 79-01-6 NIX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Vinyl acetate " 108-05-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Vinyl chloride 75-01-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) - ND(0.010) ND(0.010)
Xylenes (total) 1330-20-7 NIX0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)

CRA4770(1D)



CRA 4770¢

Sample ID
Sample Locstion
Date Sampled
Date Analyzed
Units

Paramatier

Acctone

HBensene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbun tetrachloride
Chlorobenzene
Chioroethane
Chloroform
Chloromethane
Dibromachioromethane
1,1-Dichlorocthane

1,2 Dichlorocthane

1,1 -Dichloroethene
1,2-Dichlorocthene (total)
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1 3-Dichloropropene
Ethylbenzene
2-Hexanone

Mothylene chloride
4:Mothyl-2-pentanone
Styrene

1,12 .2-Tetrachloroethane
Tetrachlorocthene
Toluene
1,1,1-Trichloroethane
1,12-Trichloroethane
Trichloroethene

Vinyl acetste

Vinyl chloride

Xylenes (total)

CAS Number
6764\
71 432
75274
75252
74839
7893 3
75150
5 23 5
108-90-7
7500 3
6766 3
74873
124481
75-34-3
10706 2
7535 4
540-59 4)
7887 5

161015
10061026
100-41 4
59178 6
75482
108-10-1
100-42-5
79-24-5
127184
108-88-3
71-55-6
7900-5
79-01-6
108-054
75-01-4
1330-20-7

C

TABLE B.1

GROUNDWATER ROUND 1- VOCs

L-060993-)L-009
MW-.6U-93
/9193
/12193
(mg/L)

ND 010)
NDWO 01m
ND(O 010)
NDO 010)
NDXO 010)
NDO 010y
NDO 010
ND(O 010)
ND(©.010)
NDWO.m
NID©.010)
NDO 01y
NDO 01
ND(O 010)
ND.010)
ND(0.010)
NDW 010
NODWO.OIO
NDwW0.010)
NDWO.O10)
NDO.010)
ND©.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
NDXO.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
L-06099)-)L-007 L-060993-)1.-008

MW-2D-93 MW-2U-93
69/93 6/9/93
/1793 1793
(mg/L) {mg/L)

0.075(0.010) NDXO 01

NIO 010) 0.003 ) 10.010)

NDW 010 ND 04»

NDw 010 ND 0y

ND(O 010 ND( 010)

NI 010) NI,

ND¢0 010) NIXO 010)

NI 010) ND@O 010)

ND(0 010) NDO.10)

NDO 010) ND0 O

NDWO 010) NG

ND(O 010) ND( 010)

ND0 010 NDWO Mm

NDW ¢10) ND(0.010)

NID(0.010) ND( 010

ND(0 010) NDIO 010)

ND(0.010) 0.010(0.010)

ND«0.010} ND.010)

ND(0.010) ND«).01)

ND(0.010) ND(0.010)

ND(0.010) ND(0.010)

ND1{0.010) ND(0.010)

0.001 } (0.010) ND.010)

ND({0.010) ND(0.010)

ND(0.010) ND(0.010)

ND(0.010) ND(0.010)

ND(0.010) ND.010)

ND(0.010) ND(0.010)

ND(0.010) ND(0.010)

ND(0.010) ND(0.010)

ND({0.010) 0.001 J (0.010)

ND{0.010) ND{0.010)

ND(0.010) 0.009 J (0.010)

ND(0.010) ND(0.010)

ND(0.010)

<

L-060993-JL-010
MW.4U-9)
993
6/1793
(mg/L)

ND(0 010)
N 010)
NIXO 0
ND(O 010)
ND(O.01)
ND(0 01)
NDIO 010)
ND(0 010)

0.001 ) (0.010)
NDX0.010)
ND(0 010)
ND(0.010)
NDIO 010)
ND(O 010)
ND(0.010)
ND(0.010)
ND(©.010)
ND(0 01)
ND(0.010)
ND(0.010)
ND(.010)
ND(0.010)

0.001 J (0.010)
ND(0.010)
ND{0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)

L-060993-jL-01}
MW-5U-93
69/93
/17/93
(mg/L)

0.038(0.010)
N0 01y
NIXOO10)
ND(01)
NDx 01
NI o
NDX 0
NIX0010)
NDx0.01)
NIDXO a1
NDXO (010)
NIDIOO1Y
NIXO01)
NIXO 01n
NDW 010)
NDW.otn
NDW.010)
NIDX0.010)
ND(0.010)
NIDX0.010)
NIX0.010)
ND(0.010)
NEX0.010)
NDX0.010)
ND(0.010
ND(.O1D
ND(0.010)
ND(0.010)
ND(0).010)
ND.010)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.010)
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| TAB.L_ 8.2 ( 1 _.lof4
GROUNDWATER ROUND 1 - BNAs

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID L-060993-}L-001 L-060993-JL-002 L-060993-]L-003 L-060993-]L-004 L-060993-JL-005 L-060993-}1.-006
Sample Location MWwW-3U-93 - MW-3D-93 MW-1D-93 MW-1U-93 MW-1U-93
Date Sampled 6/9M93 6/9/93 ) 6/9/93 6/9/93 6/9/93 6/9/93
Date Analyzed 6/22/93 6/22/93 6/22/93 6/30/93 6/22/93 6/22/93
Units (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

. Rinsate Duplicate

Base/Neutral Compounds  CAS Number

Acenaphthene 83-329 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Acenaphthylene 208-96-8 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Anthracene - 120-12-7 ND(0.010) ND{0.010) ND(0.010) ND(0.010) ND(0.010) 0.001 } (0.010)
Benzo(a)anthracene 56-55-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Benzo(b)fluoranthene 205-99-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Benzo(k)fluoranthene 207-08-9 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Benzo(g h,i)perylene 191-24-2 ND(0.010) ND{0.010) .ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Benzo(a)pyrene _ 50-32-8 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Benzoic acid 65-85-0 ND{0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050)
Benzyl alcohol 100-51-6 NDX{0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) NID(0.010)
Bis(2-chloroethoxy)methane 111-91-1 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Bis(2-chlorocthylether 111-44-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Bis(2-chloro:sopropyl)ether 39638’-32-9 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.u10) ND(0.010)
Bis(2-ethylhexyl)phthalate 117-81-7 0.007) B (0.010)u  0.005 ) B (0.010)u 0.099 B (0.010) 0.42 B (0.010 ND(0.010) 0.004 ] B (C.010)u
4-Bromophenyl pher.yl ether 101-55-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Butyl benzyl phthalate 85-68-7 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
4-Chloroaniline 106-47-8 ND(0.010) ND{0.L10) ND(0.010) ND(0.010) ND{(0.010) ND(0.010)
2-Chloronaphthalene 91-58-7 NID(0.010) ND(0.010) NDw.010) ND(0.010) ND(0.010) ND(0.010)
4-Chlorophenyl phenyl ether 7005-72-3 ND(0.010) ND(0.010) ND(0.010) ND{0.010) ND(0.010) ND(0.010)
Chrysene 218-01-9 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Dibenz(a,h)anthracene 53-70-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Dibenzofuran 132-64-9 ND(0.010) ND(0.010) ND({0.010) ND(0.010) ND(0.010) NI(0.010)
Di-n-butyl phthalate 84-74-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,2-Dichlorobenzene 95-50-1 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,3-Dichlorobenzene 541-73-1 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,4-Dichlorobenzene 106-46-7 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
3,3"-Dichlorobenzidine 91-94-1 ND(0.020) ND(0.020) ND(0.020) ND({0.020) ND(0.020) ND(0.020)
Diethyl phthalate 84-66-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Dimethyl phthalate 131-11-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
.2,4-Dinitrotoluene 121-14-2 ND(0.010) ND(0.010) . ND(0.010) ND(0.010) ND(0.010) ND(0.010)
2,6-Dinitrotoluene < 606-20-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Di-n-octy! phthalate + 117-84-0 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Fluoranthene 206-44-0 ND(0.010) ND(0.010) ND(0.010) ND(0.010) 0.002 J (0.010) 0.002 J (0.010)
Fluorene 86-73-7 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
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Sample ID
Sample Location
Date Sampled
Date Analyzed
Units

Hexachlorobenzene
Hexachlorobutadione
Hexachlorocyclopentadiene
lHexachlorocthane
Indenot(},2.3-cd)pyrene
Isophorone
2-Methyinaphthalene
Naphthalene
2-Nitraaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

N Nittosodiphenylamine
N Nitroso di-n-propylamine
Phenanthrene

Pyrenc

1,2,4 Trichlorobenzene

Acid Compounds

4-Chloro-3-methylphenol
2-Chlorophenol
2.4-Dichloraphenol
2,4-Dimethylphenol

4,6 Dinitro-2-methylphenol
2,4-Dinirophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

CRA47 ("

11874-)
87-68-3
77474
67-72:4
193.39.5
78-59-1
91.57-6
9 20.
88-74-4
99-09-2
100-01-6
98-95-3
86 30-6
621-64.7
85.01-8
129-00-0
120-82-)

59.50-7
95.57.8
120-83-2
105-67-9
534.52-1
51-28-5
95-48-7
106-44.5
88-75-8
100-02-7
87-86-5
108-95-2
95-954
88-06-2

GROUNDWATER ROUND 1 - BNAs

L -060993-)1-001
MW-3U9)
/993
6/22/93
{mg/L)

ND(0.010)
NDO 01
NI 01
NEXO 010}
NGO
NIXO.O»
ND(O.010)
ND( 010)
NIX0.050)
N0 050)
NI 050)
ND{001)
NNy
NI 1)
N 050)
NDO 01
NDO O

ND(.01)
ND(0.010)
ND(0.010)
ND©010)
ND).0SD)
ND(0.05)
NDWO 010}
ND©.010)
ND(0.010}
ND(0.050)
ND{0.050)
ND(0.010)
ND(0.050)
ND(0.010)

TEXTILE ROAD SITF
WASHTENAW COUNTY, MICHIGAN
1-060993-)L-002 L-060993-)1.-003
. MW.3D-9)
(S 13 6/9/93
G293 2293
(mg/L) (mg/L)
Rinsate
NIX0.010) ND(0010)
NIMX0.010) NIXOO10)
NIX0.010) NIXO010)
NMX0.010) NIXO )
NX0.010) N{XQ 010)
ND(0.010) NIX0010)
NDOOIOY N0 010)
NXO0I10) NI 010)
NIX0.050) NPXD 050)
NOX0 050) NIX0 050)
NIX0.050) N0 050)
N0 010) NIX0.010)
NIDXO.O0) NDO OV
NDXO010) NIXO 010)
ND(O.050) ND() 05()
N{X0.010) NIX0 010)
ND(0.010) N0 010}
ND0.010) NIDI0.010)
N{X0.010) ND(0.010)
ND{0.010) NIXO.010)
ND(0.010) ND(0.010)
ND(0.050) NIX0.050)
ND{0.050) ND{0.050)
ND{0.010) ND(0.010)
ND(.010) ND(0.010)
ND(0.010) ND(0.010)
ND(0.050) NDX(0.050)
ND{0.050) ND(0.050)
ND(0.010) ND(0.010)
ND(0.050) ND(0.050)
NDX{0.010) ND(0.010)

C

TABLE B2

1, 060993-jL-004
MW-1D49)
993
6/30/93

(mg/L)

NI0.010)
N0V
NIXOMD)
N 010
NIXG Qi
NDWO O
NIX0.010)
NIX0O Mo
NIX0 050)
N0 050)
NIX0.050)
NDO 010)
NIXO 010}
NDXOO1)
NID(O 050)
NI
ND(O 010

NIX0.01)
NI(0.010)
ND(©0.010)
NIX0.010)
ND(0.050)
NIX0.050)
ND(O.010)
ND©.010)
NIX0.010)
ND(0.050)
ND(0.050)
ND©.010)
ND(0.050)
ND(0.010)

1-060993-) L-008
MW.1U-93
6/9/93
62293
(mg/L)

NIDXO.0)
ND{(0.010)
NIX0.010)
NIXO 0100
NI Q)
NIX0.010)
NEX0.010)
NDI0.010)
NIX0 (050)
NIX0.050)
ND0.050)
NI0.010)
NIXO.010)
N0 010)
0.003  (0.050)
0.002 ) (0.010)
NIX0.010)

ND©.010)
ND(0.010)
NDW@.010)
NI(0.010)
ND{(0.050)
ND(0.050)
N1(0.010)
ND(0.010)
ND©.010)
ND(0.050)
ND(0.050)
NIX0.010)
ND(0.050)
ND(0.010)
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L-060993-§L006
MW-1U.9)
6/919)
6/22/9)
(mg/L)
Duplicate
N0 o)
NTX0 01
ND(O 010)
NIXO 0W)
NIXOOUD
NIXOQOHD)
NIXOMO)
NIXOO0)
NI O03))
NIXO 05)
NIXO 050)
NIXO MM
N
NIXOOHD
0003 ) (0.050)
0.002 ] (0.010)
N 010)

N0 Qi)
NDO 010)
NDWO M)
ND(O 010)
NDIOOS)
NIX(D.050)
ND0.010)
ND(O.010)
NDWO.01)
ND(0.050)
NDI(n 050)
ND(0.010)
NIXO0.050)
ND(0.010)




CRA4A7O (D)

Sample ID
Sample Location
Date Sampled
Date Analyzed
Units

Base/Neutral Compounds

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene

Benzoic acid

Benzyl alcohol
Bis(2-chloroethoxy)methane
Ris(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran

Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3"-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene

€ C

TAB.L_ 8.2

GROUNDWATER ROUND 1 - BNAs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

L-060993-JL-007

L-060993-JL-008

L-060993-JL-009  L-060993-JL-010  L-060993-JL-011
MW-2D-93 MW-2U-93 MW-6U-93 MW-4U-93 MW.-5U-93
6/9/93 6/9/93 6/9/93 6/9/93 6/9/93
6/22/93 6/22/93 6/22/93 6/22/93 6/22/93
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
CAS Number
83-32-9 ND(0.010) ND(0.010) ND(©0.010) ND(0.010) 0.002 J (0.010)
208-96-8 ND©0.010) ND(0.010) ND(Q.010) ND(0.010) ND(0.010)
120-12-7 ND{0.010) ND(0.010) ND(0.010) ND(0.010) 0.002 J (0.010)
56-55-3 ND{0.010) ND(0.010) ND(0.010) ND(0.010) 0.002 J (0.010)
205-99-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
207-08-9 ND(0.010) ND(0.010) ND(0.010) ND(0.010) 0.005 ] (0.010)
191-24-2 ND{(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
50-32-8 ND(0.010) ND{0.010) ND(0.010) ND(0.010) . 0.001 J (0.010)
65-85-0 ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050)
100-51-6 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
111-91-1 ND(0.010) ND{(0.010) ND(0.010) ND{0.010) ND(0.010)
11144-4 ND©0.010) ND(0.010) ND{(0.010) ND(0.010) ND(0.010)
39638-32-9 ND(0.010) ND(©0.010) ND(0.010) ND(0.610) ND(0.010)
117-81-7 0.18 B (0.010) ND(0.10) 0.004 ] B (0.010)u 0.003 ] B (0.010)u 0.022 B (0.010)
101-55-3 ND(@©.010) ND(0.010) ND(0.010) ND(0.C10) ND(0.010)
85-68-7 ND(©.010) ND(0.010) ND(0.010) ND(0.( 10) ND(0.010)
106-47-8 ND(©0.010) ND(0.010) ND(0.010) NIDX{0.010) ND(0.010)
91-58-7 ND(.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
7005-72-3 ND(0.010) ND(0.010 ND(0.010) ND(0.010) ND(0.010)
218-01-9 ND(0.010) ND(0.010) ND(0.010) ND(0.010) 0.003 J {0.010)
53-70-3 ND(©0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
132-64-9 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
84-74-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) 0.001 } (0.010)
95-50-1 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
541-73-1 ND(0.010) ND(0.010) ND(0.010) ND@©.010) ND(0.010)
106-46-7 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
91-94-1 ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020)
84-66-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
131-11-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND}(0.010)
121-14-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
606-20-2 ND(0.010) ND(0.010} ND(0.010) ND(0.010) ND{0.010)
117-84-0 ND(0.010 ND(0.010) ND(0.010) ND(0.010) ND(0.010)
206-44-0 ND(0.010) ND(0.010} ND(0.010) ND(0.010) 0.008 } (0.010)
86-73-7 ND(0.010) ND(0.010) ND{(0.010) ND(©0.010) 0.002 J (0.010)

i._.30f4



CRA4770¢(

Sample ID
Sample Location
Date Sampled
Date Analyzed
Unite

Hexachlorobenzene
{exachlorobutadiene
Hexachlorocyclopentadiene
Hoexachloroethane
Indeno(1,2,3 cd)pyrene
Isophorone
2-Methylnaphthalene
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine
N Nitroso di-n propylamine
I'henanthrene

Pyrene

1,2,4- Trichlorobenzene

Add Compounds

4-Chloro-3-methylphenol
2-Chlorophenol

2,4 Dichlorophenol

2,4 Dimethylphenol

4,6 Dinitro-2-methylphenol
2,4 Dinitrophenol
2-Methylphenol
4-Methylphenol
2-Nitropheno!
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

118-74-)
87.68-1
77-47-4
67.72:1
193-39.5
78591
91576
91-20-3
88744
99.09-2
100-01-6
98-95-3
86-30-6
621-64.7
85-01-8
129-00-0
120-82-1

59-50-7
95-57-8
120-83-2
105-67-9
534-52-1
51.28-5
95-48-7
106-44-5
88-75-5
100-02-7
87-86-5
108-95-2
95-95-4
88-06-2

TABLE B.2

GROUNDWATER ROUND 1 - BNAs

L 060993-)L-009
MW-6U-93
698}
6/22/93

(mgNL)

N0 010
ND«.010)
N0 010)
NDW oY)
NIX) 010)
NIXOO10)
NDW0O10)
N0 O10)
NIX0 050
ND{0.050)
NIX0 050
NIDXo1m
NDW 010)
NDIO OO
NIX0 050
ND o1
ND(O 0100

NDIOID)
ND©.010)
ND(0.010)
NDO.O10)
NI{0.050)
NIU0.050)
ND(0.010)
ND(0.010)
ND(0.010)
ND(0.051)
ND(0.050)
ND@O.O10}
ND(©.050)

TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
L-060993.JL007  L-060993-JL-008

MW.2D43 MW.2U-93

69193 693

6/22/9) 62293

(mg/L) (mg/L)
ND(0.010) ND(0.010)
ND(0 010) NX0.010)
ND(O 010) ND(0010)
NIX0 010) NIX(0.010)
NEXO 010) N0 010)
NIXO 0V0) NIX0.010)
N{0.010) NIX(0010)
NDI0 0I0) ND(0.010)
NDID 050) NMX0.050)
NDXD 050) NIX0.050)
NIX0.050) ND{0.050)
NIX0 010) ND(0.010)
NIXO 010) ND(0.010)
NDX(O 010) ND(0 010)
NIXO 050) ND(0 050)
NDI0 01 NIX0 010)
NDIO 010) NIX0010)
NDI.010) ND(0.010)
ND(0.010) NP(0.010)
NDI0.010) ND(0.010)
ND(0.010) ND(0.010)
ND(0.050) ND(0.050)
ND(0.050) ND{(0.050)
ND{0.010) ND(0.010)
ND(©.010) ND(0.010)
ND(0.010) ND(0.010)
ND(0.050) ND(0.050)
ND(0.050) ND(0.050)
ND(0.010) ND(0.010)
ND(0.050) ND(0.050)
ND(0.010) ND(0.010)

ND{0.010)

C

1.-060993.)L-010
MW4U-93
6/9/93
62293
(mg/L)

NDX(0.00)
N0
NDX0.010)
NIX0.010)
N0V
NIX0.010)
NIX0.010)
NIDX0.010)
NIX0.050)
ND(0.050)
NIX0.050)
NMX0.010)
NIX0.010)
ND(0.010)
NIX0 050
NDO.O10)
NDX0.010)

NID(0.010
ND0.010)
NX0.010)
ND{0.010)
ND(0.050)
ND(0.050)
NIMX0.010)
ND(0.010)
ND(0.010)
ND(0.050)
ND(0.050)
ND{0.010)
ND(0.050)
ND(0.010)

1.-060993-JLO11
MW.5U-93
6/9/93
6/22/9)
(mg/L)

NIX0010)
NXO.OI10)
NEX0 010)
NIXO 010)
NDW 010)
NIX0 010)
NIX0.010)
0.004 ) (0.010)
NIX0.050)
NIX0 050)
NIX0.050)
N(O.010)
NP0 010)
NIX0.010)
0.009 ] (0.050)
0.00 ] (0.010)
NX0.010)

NDIW.Mm
N M
ND0.010)
N
NI 050)
NOO.050)
NX0.010%
ND(O.010)
N0.010)
ND(0.050)
ND(0.050)
NDO.N10)
ND(0.050)
ND(0.010)
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TABL. 8.3 Pa,,. 1 of 2

GROUNDWATER ROUND 1 - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID L-060993-JL-001  L-060993-JL-002  L-060993-JL-003  L-060993-JL-004  L-060993-JL-005  L-060993-JL-006
Sample Location MW-3U-93 - MW-3D-93 MW-1D-93 MW-1U-93 MW-1U-93
Date Sampled 6/9/93 6/9/93 6/9/93 6/9/93 6/9/93 6/9/93
Date Analysed 6/23/93 6/23/93 6/23/93 6/23/93 6/23/93 6/23/93
Units (ig/L) (g/) (/L) (gL (ug/L) (/L)
Rinsate Duplicate
Parameter CAS Number
Aldrin 309-00-2 NDX0.05)uj NDX{0.05) ND{0.05)uj ND(0.05)uj ND{0.05)uj ND(0.05)uj
alpha-BHC 319-84-6 ND{0.05)uj ND(0.05) ND{0.05)uj NDX0.05)uj ND{0.05)uj ND(0.05)uj
beta-BHC 319-85-7 NDX0.05)uj NDX0.05) ND(0.05)uj NDX(0.05)uj NDX{0.05)uj ND(0.05)uj
delta-BHC 319-86-8 ND(0.05uj ND(0.05)uj - ND(0.05)uj ND{0.05)uj NDX(0.05)uj
gamma-BHC (Lindane) 58-89-9 ND(0.05)uj ND(0.05) ND{0.05)uj NIX0.05)uj ND(0.05)uj NDX{0.05)uj
Alpha-Chlordane 5103-71-9 NID{0.05)uj ND(0.05) ND(0.05)uj ND(0.05)uj ND(0.05)uj NDX0.05)uj
Gamma-Chlordane 5103-74-2 ND(0.05)uj ND(0.05) ND(0.051j ND(0.05)uj ND(0.05)uj ND(0.05)uj
4,4-DDD 72-54-8 ND(0.10)uj ND(0.10) ND(0.10)j NDX0.10)j ND(0.10)uj ND(0.10)uj
4,4-DDE 72-55-9 ND(0.100j ND{0.10) ND{0.10)uj NDX0.100j NDX{0.10)uj NIX0.10)uj
4,4-DDT 50-29-3 ND(0.10)uj ND(0.10) ND(0.10)j NIX0.10)uj ND(0.10)uj NDX0.10)uj
Dieldrin 60-57-1 ND{0.10)uj ND{0.10) ND{0.10)uj NIDX0.10)uj ND(0.10)uj ND(0.10)yj
alpha-Endosulfan 959-98-8 ND{(0.05)uj NDX0.05) NDX{0.05)uj ND(0.05uj - ND{0.05)uj ND(0.05)uj
beta-Endosulfan 33213-65-9 ND{0.10)uj NDX0.10) ND(0.10)yj NIX0.10)uj ND{0.10)uj ND(0.10)uj
Endosulfan Sulfate 1031-07-08 ND(0.10)uj ND(0.10) ND{0.10)uj NDX0.10)uj ND(0.10)uj ND(0.10)uj
Endrin 72-20-8 NDX0.10)uj ND(0.10) NDW.10)uj NIDX0.10)uj NDX0.10)uj ND(0.10)uj
Endrin Ketone 53494-70-5 ND{(0.10nuj NDX0.10) ND(0.10)uj NDX0.10)uj NIX{0.10)uj NIDX0.10)uj
Heptachlor 76-44-8 IND(0.05)uj ND(0.05) ND{0.05)uj NIDX0.05)uj ND{0.05)uj NIDX0.05)uj
Heptachlor Epoxide 1024-57-3 ND(0.05)uj NIDX0.05) - ND(0.05)uj ND(0.05)uj ND{(0.05)uj ND(0.05)uj
Methoxychlor 72435 ND(0.50)uj ND(0.50) ND(0.5C)uj NIX0.50)uj ND(0.50}u;j NDX(0.50)j
Toxaphene 8001-35-2 ND(5.0)j ND(5.0) NID(5.0)uj ND(5.0)uj ND(.0)j ND(5.0)j
Aroclor-1016 12674-11-2 ND(1.0)uj ND(1.0) ND(1.0)uj ND(1.0)uj ND(1.0)uj ND(1.0)uj
Aroclor-1221 11104-28-2 ND(2.0j ND(2.0) ND(2.0)uj ND(2.0)uj ND(2.0)uj ND(2.0)uj
Aroclor-1232 11141-16-5 ND(1.0)uj ND(1.0) ND(1.0)uj ND(1.0)uj ND(1.0)yj ND(1.0)uj
Aroclor-1242 53469-219 ND(1.0)uj ND(1.0) NDX{1.0)uj ND(1.0)uj ND(1.0)uj NDX(1.0)yj
Aroclor-1248 12672-29-6 ND(1.0)uj ND(1.0) ND(1.0)uj ND(1.0)uj ND(1.0)uj ND(1.0)uj
Aroclor-1254 11097-69-1 ND(1.0)uj NDX1.0) ND(1.0nj ND(1.0)uj 8.4(1.0) 8.9(1.0)§
Aroclor-1260 11096-82-5 ND(1.0)uj ND(1.0) ND(1.0)uj ND(1.0)uj ND(1.0)uj ND(1.0)uj

CRA 4770(12)



TABLEBJ Page 2 of 2

GROUNDWATER ROUND 1 - PCB«/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID L-060993-]L.-007 L-060993-JL-008 L-060993-JL-009 L-060993-)L-010 L-060993-)L-011
Sample Location MW-2D-93 MW-2U-93 MW-6U-9 MW«4U-93 MW-5U-93
Date Sampled &9 6933 /993 “99 /9
Date Analysed “2393 &23/93 /23:/93 V2393 V2393
Uniw (L) (/L) gL L) (/L)
Parameter CAS Numbet

Aldrin 309-00-2 NDX(0.05)uj ND(0.05)uj ND(0.05) ND{(0.05) ND(0.05)
alpha-BHC 319-84-6 NDX0.05)u) NDX0.05nj ND(0.05) ND{0.05) ND(0.05)
beta-BHC 319-85-7 ND(0.05)u} NDX(0.05 N NDX0.05) ND(0.05) NDX0.05)
delts-BHC 319-86-8 NDX(0.05)u) ND(0.05\ NDX(0.05) NDX(0.08) ND(0.05)
gamma-BHC (Lindane) 58-89-9 NDX(0.05)u) NDX(0.05 ) NDX(0.05) ND{0.05) ND(0.05)
Alpha-Chlordane 5103-71-9 NIDX0.05)uj ND(0.05)) ND(0.05) ND(0.05) NDX{0.05)
Gamma-Chlordane $103-74-2 NDX(0.05)uj NDX0.05n) ND(0.05) ND{0.05) ND(0.05)
4,4-DDD 72-54-8 ND(O. 10 NDXO. 10N ND(0.10) NIX0.10) NDX0.10)
4,4-DDE 72-55-9 NX0.10)uj NDX0. 100 NIY0.10) ND(0.10) NDX0.10)
4,4-DDT 50-29-3 NDX0.10)} ND(O. 10 ND(0.10) NDX0.10) NIDX0.10)
Dieldrin 60-57-1 NDXO. 10} ND(O. 100 NDX0.10)u} NDX0.10) NDX0.10)
alpha-Endosulfan 959-98-8 ND(0.05)u NDX0.05)j ND(0.05) ND{0.05) NDX0.05)
beta-Endosulfan 33213-65-9 ND(0.10n ND(0.10] NDX0.10) NDX0.10) ND(0.10)
Endosulfan Sulfate 103107-08 ND(.10)uj ND(0.10M) ND{(0.10) NDX(0.10) ND(0.10)
Endrin 72-20-8 ND{0.10)u) NDX0.10)) NDX0.10) ND{0.10) ND{0.10)
Endrin Ketone 53494-70-5 ND(0.10)) ND(0. 100} ND(0.10) NDX0.10) ND(0.10)
Heptachlor 76-44-8 ND(0.05) NDX0.05)) ND(0.05) ND(0.05) ND(0.05)
Heptachlor Epoxide 1024-57-3 ND(0.05)uj ND(0.05)uj NIX0.05) ND(0.05) ND(0.05)
Methoxychlor 7243-3 NDX0.50)uj NDX0.50)uj NDX(0.50) NDX{0.50) ND(0.50)
Toxaphene 8001-35-2 ND(5.00j ND(5.0)u ND(5.0) ND(5.0) ND(5.0)
Aroclor-1016 12674-11-2 ND(1.0)u) ND(1.0)uj ND(1.0) NDX1.0) ND(1.0)
Aroclor-1221 11104-28-2 ND{(2.0)uj ND(2.0)uj NDQ2.0) ND(2.0) ND(2.0)
Aroclor-1232 11141-16-5 ND(1.0n ND(1.0\j ND(1.0) ND(1.0) ND(1.0)
Aroclor-1242 53469-21-9 ND(1.00u) ND(1.0j NDX1.0) NDX1.0) ND(1.0)
Aroclor-1248 12672296 ND(1.0uj ND(1.0)uj ND(1.0) NDX1.0) ND(1.0)
Aroclor-1254 11097-69-1 ND(1.00j ND(1.0)) ND(1.0) ND(1.0) ND(1.0)
Aroclor-1260 11096-82-5 ND(1.0)u ND(1.0 ND(1.0) NDX(1.0) ND(1.0)




CRA 477012

Sample ID
Sample Location
Date Sampled
Date Analyzed
Units

Parameter
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Total Cyanide

€ C

TABL.. B4

GROUNDWATER ROUND 1 - INORGANICS (FILTERED)
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

L-060993-JL-001  L-060993-JL-002  L-060993-JL-003  L-060993-JL-004  L-060993-JL-005
MW-3U-93 - MW-3D-93 MW-1D-93 MW-1U-93
6/9/93 6/9/93 6/9/93 6/9/93 6/9/93
6/15/93 6/15/93 6/15/93 6/15/93 6/15/93
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Rinsate
ND(0.200) ND(0.200) ND(0.200) ND(0.200) ND(0.200)
ND(0.060) ND(0.060) ND(0.060) ND(0.060) ND(0.060)
ND(0.010)yj ND(0.010)uj ND(0.010)uj ND(0.010)uj ND(0.010)uj
ND{0.200) ND(0.200) ND(0.200) ND(0.200) ND(0.200)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
140(5.000) ND(5.000) 24(5.000) 49(5.000) 360(5.000)
0.03(0.010) 0.03(0.010) 0.05(0.010) 0.12(0.010) 0.08(0.010)
ND(0.050) ND(0.050) ND(0.050) ND(0.050} ND(0.050)
ND(0.025) ND(0.025) ND(0.025) ND(0.025) ND(0.025)
2.8(0.100) ND(0.100) ND(0.100) 0.25(0.100) 10(0.100)
ND(0.003) ND(0.003) 0.006(0.003) ND(0.003) IND(0.003)
27(5.000) ND(5.000) ND(5.000) 12(5.000) 130(5.000)
0.19(0.015) ND(0.015) ND(0.015) 0.020(0.015) 0.82(0.015)
ND(0.0002) ND(0.0002) ND(0.0002) ND(0.0002) ND(0.0002)
ND(0.040) ND(0.040) ND(0.040) ND(0.040) ND(0.040)
2.6(5.000) ND(5.000) 45(5.000) 43(5.000) 50(5.000)
ND{(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
13(5.000) ND(5.000) 38(5.000) 24(5.000) 69(5.000)
ND(0.010)uj ND(0.010)uj ND(0.010)uj ND(0.010)uj ND(0.010)uj
ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050)
ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020)
NA NA NA NA NA

L-060993-]L-006
MW-1U-93
6/9/93
6/15/93
(mg/L)
Duplicate

ND(0.200)
ND(0.060)
ND(0.010)uj
ND(0.200)
ND(0.005)
ND(0.005)
360(5.000)
0.04(0.010)
ND(0.050)
ND(0.025)
9.1(0.100)
ND(0.003)
130(5.000)
0.81(0.015)
ND(0.0002)
ND(0.040)
51(5.000)
ND(0.005)
ND(0.010)
69(5.000)
ND(0.010)uj
ND(0.050)
ND(0.020)

NA
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Sample ID
Sample Location
Date Sampled
Date Analyzed
Units

Paramsler
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Total Cyanide

TABLE B4

GROUNDWATER ROUND 1 - INORGANICS (FILTERED)
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

L-060993-JL-007  L-060993-)L-008  L-060993-JL-009  L.060993-JL.010  L-060993-)L.-011

MW-2D.93 MW-2U.93 MW-6U-93 MW4U.93 MW-5U-93
69/93 6/9/93 6/9/93 6/9/93 6/9/93
«/15/9 6/18/93 6/15/93 6/18/93 6/15/93
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

ND(0.200) ND(D 200) ND(0.200) ND(O 200) NIX(0.200)
NIX0 060) NDX0 060) ND(0.060) NDX0.060) ND{(0.060)
NDX0.010)j ND(0.0}0)uj ND(0.010) ND{(0.010) ND(0.010)
ND(0.200) ND(0.200) ND(0.200) NDX(0.200) ND(0.200)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) NDO.005)
NDX(O £15) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
110(5.000, 130(5.000) 56(5.000) 120(5.000) 140(5.000)
0.03(0.010) NIDX0.010) ND(.O10) ND{(0.01() ND(0.010)
ND(0.050) ND(0.050) ND(0 050) ND(0.050) ND(0.050)
NDX(0.025) NIDX0.025) ND(0.025) ND(0.025) ND(0.025)
0.14(0.100) 6.5(0.100) ND(0.100) 0.28(0.100) 1.1(0.100)
ND(0.003) ND(0.003) ND@.003) ND(0.003) ND(0.003)
29(5.000) 27(5.000) 18(5.000) 24(5.000) 41(5.000)
0.036(0.015) 0.68(0.015) 0.102(0.015) 0.80(0.015) 0.22(0.015)
ND(0.0002) ND(0.0002) ND(0.0002) ND(0.0002) ND(0.0002)
ND(0.040) ND(0.040) ND(0.040) ND(0.040) ND(0.040)
24(5.000) 9.7(5.000) 5.0(5.000) 7.8(5.000) 21(5.000)
ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
40(5.000) 36(5.000) 32(5.000) 25(5.000) 68(5.000)
ND(0.010)uj ND(0.010)uj ND(0.010)uj ND(0.010)u;j ND(0.010)uj
ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050)
ND(0.020) ND(0.020) ND(0.020) ND(0.020) ND(0.020)
NA NA NA NA NA
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GROUNDWATER ROUND 1 - INORGANICS (UNFILTERED)
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

P“\, cof 2

CRA4770(12)

Sample 1D L-060993-JL-001 L-060993-JL-002 L-060993-JL-003 L-060993-JL-004 L-060993-JL-005 L-060993-JL-006 L-060993-JL-007
Sample Location MW-3U-93 - MW-3D-93 MW-1D-93 MW-1U-93 MW-1U-93 MW-2D-93
Date Sampled 6/9/93 6/9/93 6/9/93 16/9/93 6/9/93 6/9/93 6/9/93
" Date Analyzed 6/15 - 6/28/1993 6/15/93 6/15/93 6/15/93 6/15/93 6/15/93 6/15/93
Units (mg/L)" (mg/L) {mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Rinsate oii

Parameter :

Aluminum 13(0.200) ND(0.200) 30(0.200) 1.4(0.200) 23(0.200) 21(0.200) 16(0.200)
Antimony ND(0.060) ND(0.060) ND(0.060) ND(0.060) ND(0.060) ND(0.060) ND(0.060)
Arsenic ND(0.010)uj ND(0.010)uyj 0.014(0.010)uj ND@O10)uj -  0.032(0.010)uj 0.031(0.010) uj 0.021(0.010)uj
Barium 1.8(0.200) ND(0.200) 2.0(0.200) 1.8(0.200) 2.1(0.200) 2.1(0.200) 0.37(0.200)
Beryllium ND{0.005) ND(0.005) NIDX0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Cadmium NDX0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Calcium 230(5.000) ND(5.000) 200(5.000) 73(5.000) 770(5.000) 710(5.000) 310(5.000)
Chromium 0.07(0.010) 0.03(0.010) 0.19(0.010) 0.08(0.010) 0.09(0.010) 0.10(0.010) 0.11(0.010)
Cobalt ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050) ND(0.050)
Copper 0.05(0.025) ND(0.025) 0.10(0.025) 0.03(0.025) 0.23(0.025) 0.23(0.025) 0.11(0.025)
Iron 31(0.100) ND(0.100) 48(0.100) 3.4(0.100) 73(0.100) 67(0.100) 40(0.100)
Lead 0.017(0.003) ND(0.003) 0.044(0.003) 0.005(0.003) 0.22(0.003) 0.21(0.003) 0.033(0.003)
Magnesium 54(5.000) ND(5.000) 37(5.000) 17(5.000) 220(5.000) 200(5.000) 55(5.000)
Manganese 0.73(0.015) ND(0.015) 0.72(0.015) 0.077(0.015) 2.4(0.015) 2.2(0.015) 0.65(0.015)
Mercury ND(0.0002) ND(0.0002) ND(0.0002) ND(0.0002) 0.0005(0.0002) 0.0006(0.0002) ND(0.0002)
Nickel 0.05(0.040) ND(0.040) 0.09(0.040) ND(0.040) 0.09(0.040) 0.09(0.040) 0.06(0.040)
Potassium 7.7(5.000) ND(5.000) 60(5.000) 36(5.000) 57(5.000) 58(5.000) 29(5.000)
Selenium ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Silver ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Sodium 22(5.000) ND(5.000) 50(5.000) 27(5.000) 77(5.000) 77(5.000) 42(5.000)
Thallium ND{(0.010)uj ND(0.010)uj ND(0.010)uj ND(0.010)uj ND(0.010)yj ND(0.010)uj ND(0.010);j
Vanadium ND(0.050) ND(0.050) ND(0.050) ND(0.050) 0.07(0.050) 0.06(0.050) ND(0.050)
Zinc 1.1(0.020) ND(0.020) 1.2(0.020) 1.1(0.020) 1.3(0.020) 1.2(0.020) 0.52(0.020)
Total Cyanide ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
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TABLE B.S

GROUNDWATER ROUND 1 - INORGANICS (UNFILTERED)
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID 1-060993-]L-008 L-060993-JL-009 L-060993-]L-010 L-060993-]L-011
Sample Location MW-2U-93 MW-6U-93 MW-4U.93 MW.5U-93
Date Sampled 6/9/93 993 6/9/93 6/9/93
Date Analyzed 6/15/93 6/15/93 6/15/93 6/15/93
Units {mg/L) {mg/L) (mg/L) (mg/L)
Parameter

Aluminum 3140.200) 26(0.200) 9.9(0.200) 17(0.200)
Antimonv ND(0.060) NIX0.060) ND{(0.060) ND(0.060)
Arcnic 0.021(0.010)uj 0.013(0.0100u} ND(©.010)uj 0.010(0.010)u}
Barium 0.92(0.200) ND(0.204) NDX0.200) 0.23(0.200)
Beryllium 0.007(0.005) ND(0.005) ND(0.005) ND(0.005)
Cadmium ND{(0.005) ND(0.005) ND(0.005) ND(0.005)
Calcium 320(5.000) 210(5.000) 190(5.000) 290(5.000)
Chromium 0.06(0.0100 0.15(0.010) 0.04(n N10) 0.12(0.010)
Cobalt ND(0.050) ND(0.050) ND(0.050) ND(0.050)
Copper 0.13(0.025) 0.12(0.025) 0.05(0.025) 0.08(0.025)
fron 66(0.100) 60(0.100) 22(0.100) 41(0.100)
Lead 0.062(0.003) 0.039(0.003) 0.042(0.003) 0.042(0.003)
Magnesium 77(5.000) 62(5.000) 47(5.000) 85(5.000)
Manganese 2.0(0.015) 1.1(0.015) 1.3(0.015) 1.2(0.015)
Mercury ND(0.0002) NDX0.0002) ND(0.0002) ND(0.0002)
Nickel 0.08(0.040) 0.10(0.040) ND(0.040 0.08(0.040)
Potassium 14(5.000) 10(5.000) 9.1(5.000) 25(5.000)
Selenium ND(0.005) ND(0.005) ND(0.005) ND(0.005)
Siiver ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Sodium 37(8.000) 31(5.000) 24(5.000) 66(5.000)
Thallium ND(0.010)uj ND(0.010)uj ND(0.010)uj ND(0.010)
Vanadium 0.10(0.050) 0.08(0.050) ND{0.050) ND(0.050)
Zinc 0.26(0.020) 0.28(0.020) 0.11(0.020) 0.17(0.020)
Total Cyanide ND(0.010) ND(0.010) ND(0.010) ND(0.010)
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1ABLE B.6

Pag. 1 of 2
GROUNDWATER ROUND 2- VOCs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
Sample ID GW-081793-]M-101 GW-081793-JM-102 GW-081793-]M-103 GW-081793-JM-104 GW-081793-]M-105 GW-081793-JM-106
Sample Location - MW-1D-93 MW-1D-93 MW-1U-93 MW-2D-93 MW-2U-93
Date Sampled 8/17/93 8/17/93 8/17/93 8/17/93 8/17/93 8/17/93
Date Analyzed 8/24/93 8/24/93 8/24/93 8/24/93 8/24/93 8/24/93
Units (mg/L) (mg/L) (mg/L) {mg/L) (mg/L) (mg/L)
. CAS Rinsate Duplicate

Parameter Number
Acetone 67-64-1 0.010(0.010)u 0.11(0.010) 0.13(0.010) 0.016(0.010)u 1.7 (0.20) 0.005 J(0.010)u
Benzene 71-43-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) 0.002 J(0.010)
Bromodichloromethane 75-27-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
Bromoform 75-25-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(.010)
Bromomethane 74-83-9 ND(0.010) ND({0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
2-Butanone 78-93-3 0.003 J(0.010)u 0.008 J(0.010)u 0.005 J(0.010)u 0.004 J(0.010)u ND(0.20) 0.004 J(0.010)u
Carbon Disulfide 75-15-0 ND(0.010) 0.001 J(0.010) 0.001 J(0.010) ND(0.010) ND(0.20) ND(U.010)
Carbon tetrachloride 56-23-5 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20? ND(0.010)
Chlorobenzene 108-90-7 0.002 J(0.010) ND(0.010) ND(0.010) 0.044(0.010) ND(0.20) ND«0.010)
Chloroethane 75-00-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
Chloroform 67-66-3 ND(0.010) 0.001 J(0.010) ND(0.010) ND(0.010) ND(0.20) ND0.010)
Chloromethane 74-87-3 ND{0.010) ND(0.010) ND(0.010) ND(0.010 ND(0.20) ND(0.010)
Dibromochloromethane 124-48-1 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
1,1-Dichloroethane 75-34-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
1,2-Dichloroethane 107-06-2 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(1.010)
1,1-Dichloroethene 75-35-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
1,2-Dichloroethene (total) 540-59-0 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) 0.011(0.010)
1,2-Dichloropropane 78-87-5 ND(0.010) ND(0010) ND(0.010) ND(0.010) ND(0.20) ND{0.010)
cis-1,3-Dichloropropene 10061-01-5 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
trans-1,3-Dichloropropene 10061-02-6 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
Ethylbenzene 100-41-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
2-Hexanone 591-78-6 ND{0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
Methylene chloride 75-09-2 0.003 J (0.010)u 0.005 JB(0.010)u 0.002 ] B(0.010)u 0.001 J B (0.010)u ND(0.20) ND(0.010)
4-Methyl-2-pentanone 108-10-1 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
Styrene 100-42-5 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND@©.20) ND{(0.010)
1,1,2,2-Tetrachloroethane 79-34-5 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
Tetrachloroethene 127-18-4 ND(0.010) ND(0.010) ND(0.010) . ND(0.010) ND(0.20) ND(0.010)
Toluene 108-88-3 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
1,1,1-Trichloroethane 71-55-6 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
1,1,2-Trichloroethane 79-00-5 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND{0.20) ND(0.010)
Trichloroethene 79-01-6 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) 0.001 J(0.010)
Vinyl acetate 108-05-4 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) ND(0.010)
Vinyfchloride 75014 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ‘ ND(0.20) 0.014(0.010)
Xylenes (total) 1330-20-7 ND(0.010) ND(0.010) ND(0.010) ND(0.010) ND(0.20) 0.005 J(0.010)
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GROUNDWATER ROUND 2- VOCs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID GW-081793-]JM-107 GCW-081793-JM-108 GW-081793-)M-109 GW-081793-]M-110 GW-081793-JM-111
Sample Location MW-3D-93 MW-3U.93 MW4U-93 MW6U-93 MW-SU-93
Date Sampled 17193 N9 1793 817193 81793
Date Analyzed 8/24/93 8/24/93 8/24/93 8/24/93 8/24/93
Units (mg/L) {mg/L) (mg/L) (mg/L) {mg/L)

‘ CAS
Barameter Number
Acetone 67-64-1 0.63(0.0%0) 0.014(0.010)u 0.014(0.010)u 0.007 §(0.010)u 0.060(0.010)
Henzene 71432 NDXO 050) ND(0.010) ND(0 010) ND(0.010) ND(0.010)
Bromodichloromethane 75.27-4 N0 050) NDO.010) NDX(0.010) NDX0.010) ND(0.010)
Bromoform 75.25.2 NDI0.050) ND(O.U10) NDX0.010) NDX(0.010) ND(0.010)
Bromomethane 74-839 NID(O.05M NIDX0.010) ND(0.010) NDX{0.010) ND{0.010)
2-Butanone 78.93.3 NDX0.050) ND(0.010) 0.003 J(0.010)u 0.004 J(0.010)u NDI{0.010)
Carbon Disulfide 75.15.0 ND(0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
(“arbon tetrachloride 56-23-5 NIX0.050) ND(0.010) ND(0.010) NDX{0.010) ND(0.010)
Chiorobenzene 108-90-7 ND(0.05) ND(0.010) 0.002 J(0.010) ND(0.010) ND{0.010)
Chloroethane 75-00-3 ND©O.050) ND(0.010) NDX0.010) NDIO 010) ND(0.010)
Chloroform 67663 NDX(0.050) ND{(0.010) NDX0.010) NIX0.010) ND(0.010)
Chloromethane 74.87.3 NIX0.050) NIX0 010) NIX0.010) NDX(0.010) NDX(0.010)
Dibromochluromethane 124-48-1 ND(0.050) ND(.010) ND(0.010) ND(0.010) NDO.M0)
1,1-Dichloroethane 75.34.3 ND{0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,2-Dichloroethane 107-06-2 NIDX0.050) ND(0.010) ND(0.010) ND(O.010) ND(0.010)
1,1-Dichloroethene 75-35-4 NIDX0.050) ND(0.010) NDXO.01D) ND(0.010» ND(0.010)
1,2-Dichloroethene (total) 540-59-0 NIDX0.050) ND(0.010) ND(0.010) NDX(0.010) ND(0.010)
1,2-Dichloropropane 78.87-5 NDX0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
¢is-1,3-Dichloropropene 10061-01-5 ND(0.050) ND{(0.010) ND{0.010) ND(0.010) ND(0.010)
trans-1,3-Dichloropropene 1006102-6 ND(0.050) ND(0.010) ND({0.010) ND«{0.010) ND(0.010)
Ethylbenzene 100-41-4 ND({0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
2-Hexanone 591.78-6 ND(0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Methylene chloride 75-09-2 ND{0.050) ND(0.010) ND(0.010) 0.003 ) B (0.010)u ND(0.010)
4-Methyl-2-pentanone 108-10-1 ND{0.050) ND{0.010) ND«0.010) ND(0.010) ND(0.010)
Styrone 100-42-5 NDX0.050) ND(0.010) ND(0.010) ND(0.010) ND{0.010)
1,12,2-Tetrachloroethane 79-34-5 ND{0.050) ND{(0.010) ND(0.010 ND(0.010) ND(0.01)
Tetrachloroethene 127-184 ND(0.050) ND{0.010) ND(0.010) ND(0.010) ND(0.010)
Toluene 108-88-3 ND(0.050) ND(0.010) ND(0.010) ND(0.010) ND({0.010)
1,1,1-Trichloroethane 71-55-6 ND{0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
1,1,2-Trichloroethane 79-00-5 ND({0.050) ND{0.010) ND(0.010) ND(0.010) ND(0.010)
Trichloroethene 79-01-6 ND{0.050) ND{0.010) ND{0.010) ND(0.010) ND{0.010)
Vinyl acetate 108-05-4 ND(0.050) NDX{0.010) ND(0.010) ND(0.010) ND(0.010)
Vinyl chloride 75-014 NDX0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
Xylenes (total) 1330-20-7 ND(0.050) ND(0.010) ND(0.010) ND(0.010) ND(0.010)
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APPENDIX C

ANALYTICAL RESULTS
POND SEDIMENTS

4770 A2



Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analysed

Units

Parameter

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone

Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
1.2-Dichloropropane
cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

Ethylbenzene
2-Hexanone
Methylene chloride

" 4-Mcthyl-2-pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl acetate
Vinyl chloride
Xylenes (total)

CRA4770(12)

CAS Number
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
78-93-3
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
124-48-1
75-34-3
107-06-2
75-35-4
540-59-0
78-87-5

10061-01-5
10061-02-6
100-41-4
591-78-6
75-09-2
108-10-1
100-42-5
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
108-05-4
75-01-4
1330-20-7

SD-061893-4770-01
SD-1-93
0"6"
6/18/93
6/28/93

(mg/kg)

0.38(0.026)
ND{(0.026)
ND(0.026)
ND(0.026)
ND{0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
0.016 } (0.026)
ND(0.026)
ND(0.026)
ND{(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)
ND(0.026)

TABL. C.1

POND SEDIMENT - VOCs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

SD-061893-4770-02
SD-1-93
6"-24"
6/18/93
6/28/93

(mg/kp)

0.074(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
NI0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)

0.003 J (0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)

0.002 J (0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)

SD-061893-4770-03
SD-1-93
6"-24"
6/18/93 -

6/28/93

(mg/kg)
Duplicate

0.074(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(©.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

0.006 J (0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

0.002 ] (0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)
ND(0.012)

SD-061893-4770-16
SD-7-93
o 6"
6/21/93
6/29/93
(mg/kg)

1.3(0.057)
ND(0.057)
ND(0.057)
ND(©.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(©.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND({057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
0.022 ) B (0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND(0.057)
ND{0.057)
ND(0.057)
ND{0.057)
ND(0.057)

SD-061893-4770-17
SD-7-93
6"-24"
6/2193
6/28/93

{mg/kg)

0.12(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.017)
ND(0.011)
ND(0.011)
ND(0.011)

0.004 J (0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)

0.002 J (0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(.011)
ND(0.011)
ND(0.011)

SD-061893-4770-20
SD-9-93
o“_6"
6/21/93
6/28/93

(mg/kg)

0.26(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND{0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
0.004 ) (0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
0.002 ] (0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)
ND(0.013)

SD-061893-4770-21
SD-9-93
6"-24"
6/21/93
6/28/93

{(mg/kg)

~ 0.18(0.011)
ND(.011)
ND(©.011)
ND(0.011)
ND(0.011)
ND{0.011)
ND(©.011)
ND(0.011)
ND(©.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.01")
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(©.011)
ND(0.011)
ND©.011)
ND(0.011)
ND©.011)
0.003  (0.011)
ND(©.011)
ND(0.011)
ND(©.011)
NDO.011)
ND(0.011)
ND(0.011)
ND{0.011)
ND(0.011)
ND(0.011)
ND(0.011)
ND(0.011)



Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analysed

units

Base/Neuiral Compounds

Accnaphthene
Acvnaphthylene
Anthracene
Bonzota)anthracene
Benzo(b)luoranthene
Benzotkluoranthene
Bensao(g.h,i)perylene
Benzo(olpyrene

Benzoic acid

Benzyl alcohol
Bis(2-chlorocthoxy)methane
Bis(2 chlurocthylether
Bis(2-chloroisopropyllether
Bis(2-cthylhexyl)phthalate
4.Bromophenyl phenyl ether
Butyl benzyl phthalate
4.Chloroaniline
2-Chloronaphthalene
4-Chloropheny! pheny ether
Chrysene
Dibenz(a,hanthracene
Dibenzolfuran

Di-n-butyl phthalate
1,2-Dichlorobenzene

1,3 Dichlorobenzer.e

1,4 Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinit- stoluene
2,6-Dinit stoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene

CRA - 70(*

CAS Number

K3-12.9
208-96-8
120-12.7
56-55-3
205992
207-08-9
191.24-2
50-32.8
65-85-0
100-51-6
191
111-44-4
39638-12.9
117-81.7
101-55-3
85-68-7
106-47-8
91-58-7
7005-72-3
218019
53.70-3
132.64-9
84-74-2
95.50-1
541.73-1
106-46-7
91-94-1
84-66-2
131-11:3
121-14-2
606-20-2
117.84-0
206-44-0
86-73-7

8D-061893-4770-01
8D-19)
4"
v18/9)
793

(mg/Kpg)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
NID(0.330)
ND(0.330)
ND(0.330)
NIX0.330)
NLX0.330)
ND{0.330)
NI(0.330)
NID(0 330)
0.039 ] B (0.330)u
ND(0.330)
ND(0.330)
ND{0.330)
ND(0.330)
NIDX0.330)
ND{0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND{0.330)
ND{0.330)
ND®0.330)
ND{0.330)
ND{0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)

TABLEC.2

POND SEDIMENT - BNAs
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN
SD-461093-477002 SD-618934770-00  $D-62193-4770-16
$D-1-9 SD-193 SD-7-93
6"-24" & u" o"-4"
618193 61893 62183
71993 t s 719193
(mg/Kg) (mg/Kgp) (mg/Kg)
Duplicate
N0 33 NDX0.330) NIX0 330)
INTXO 330) NIX0.330) NIXO 330
NMO 3 ND{0.330) NDO 330
NIXO0 330) NIX0.330) N0 330)
N0 3N NIX0.330) N(0.330)
NIXO 330 NIMX0.330) ND(0.330)
NDW 3 NIX0.330) ND(0.330)
ND{(0.330) N(0.330) ND 330
ND(O 33U NI{0.330) N 330)
NID.330) NTX0.330) ND{ A30)
NIXO 3WY NIX0.330) ND(0.330)
NIX0 330) N0 330) N 33
N0 330) ND{0 330) NDHO 33D
0.038)B(0330)u  0042)B(0.330)u 0093 B(0.730N
NDW@ 330 ND(0.330) ND(0.330)
ND(0 330 ND{0 330) ND®©.330)
ND(0.330) ND{0.330) ND(0.330)
ND{0.330) ND(0.330) ND(0.330)
NI®0.330) NDX0.330) ND(0.330)
ND(0.330) NIX0.330) ND{0.330)
ND(0.330) ND(0.330) ND(0.330)
ND(0.330) NDX0.330) ND(0.330)
0.049 J (0.330) NDX0.330) 0.40(0.330)

ND(0.330) NDX{0.330) ND(0.330)
ND(0.330) ND(0.330) ND{(0.330)
ND(0.330) NIX0.330) ND(0.330)
ND(0.330) ND(0.330) ND0.330)
NM(0.330) NIX0.330) ND(0.330)
ND(0.330) NDX0.330) ND(0.330)
ND(0.330) ND(0.330) ND(0.330)
ND(0.330) ND(0.330) ND(0.330)
ND(0.330) ND(0.330) ND(0.330)
ND(0.330) ND(0.330) ND(0.330)
ND(0.330) ND(0.330) ND(0.330)

C

$D-62193-4770-17

S$D-7-93
6"-24"
21"
7983

(mg/Kp)

NIX0.330)
NX0.330)
NIX0.330)
NIX0.330)
NIX0.330)
NTX0.330)
NIX0.330)
NDX0.330)
NDX0.330)
ND(0.330)
ND(0.330)
vIX0.330)
NI(0.330)

0.057 ) B (0.330)u

ND(0.330)
ND{0.330)
ND{0.330)
ND(0.330)
NX0.330)
ND{0.330)
ND(0.330)
ND(0.330)
0.22) (0.330)
ND(0.330)
ND(0.330)
NIX0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330;

SD-62193-4770-20

SD-99)
04"
21193
7913
(mg/Kg)

NIX0.330)
N0 330)
NIX0330)
NIX0.330)
NIX0 330
NIX0 330)
NDXO3M)
ND(0 330)
NDX{0.330)
ND(0.330)
ND(0 330)
NIX0 330
ND(0.330)

0.096 ) B (0.3300

ND(0.330)
ND{(0.330)
ND(0.330)
NILX0.330)
ND(0.330)
ND(0.330)
ND{0.330)
NMX0.330)
0.038 ) (0.330)
ND(0.330)
NI(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
NIX0.330)
NIX0.330)
ND(0.330)

Page 1 of 2

S$SD62193-4770-1
$D-9.93
6".24"
21193
719193
(mg/Kg)

ND( 130)
N0 330)
N0 330)
NIXO 330)
N 330
NDO 330
NI W)
N{)(1.330)
ND(O.3W)
NDW W
NI
N0 33))
N1 X 130)
0.046 ) B {0.330)u
NIXO 330)
NI 330)
ND( 330)
NIX0.330)
ND(0.330)
ND(().330)
ND10.330)
ND(330)
N 330)
NIX0.330)
ND).330)
ND0.330)
ND((.330)
ND).330)
ND(0.330)
ND(().330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0).330)



Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analysed

units

Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2 3-cd)pyrene
Isophorone
2-Methylnaphthalene
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine
N-Nitros > di-n-propyiamine
Phenanthrene

Pyrene
1,2,4-Trichlorobenzene
Acid Compounds
4-Chloro-3 methylphenol
2-Chlorophenol

2,4 Dichlorophenol

2,4 Dimethylphenol
4,6 Dinitro-2-methylphenol
2,4 Dinitrophenol
2-Methylphenol
4-Methylphenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

CRA47TI0(12)

118-74-1
87-68-3
77474
67-72-1
193-39-5
78-59-1
91-57-6
91-20-3
88-74-4
99-09-2
100-01-6
98-95-3
86-30-6
621-64-7
85-01-8
129-00-0
120-82-1

59-50-7
95-57-8
120-83-2
105-67-9
534-52-1
51-28-5
95-48-7
106-44-5
88-75-5
100-02-7
87-86-5
108-95-2
95-95-4
88-06-2

SD-061893-4770-01
SD-1-93
o"-6"
6/18/93
7/9/93
(mg/Kg)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.800)
ND{0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND{0.330)
ND(0.330)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND{0.800)
ND(0.330)
ND(0.800)
ND(0.330)

TAB. C.2

C

POND SEDIMENT - BNAs

TEXTILE ROAD SITE

WASHTENAW COUNTY, MICHIGAN

SD-61893-4770-02 SD-61893-4770-03
S$D-1-93 $D-1-93
6"-24" 6".24"
6/18/93 6/18/93
719193 71993
(mg/Kg) (mg/Kg)

Duplicate
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND{0.800) ND(0.800)
ND({0.800) ND(0.800)
ND(0.800) ND(0.800)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) NIX(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND0.330)
ND(0.330) ND0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.800) ND(0.800)
ND(0.800) ND(0.800)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.330) ND(0.330)
ND(0.800) ND(0.800)
ND(0.800) ND(0.800)
ND(0.330) ND(0.330)
ND(0.800) ND(0.800)
ND(0.330) ND(0.330)

SD-62193-4770-16
SD-7-93
o -6"
6/2193
7/9/93
(mg/Kg)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.800)
ND(0.330)

$D-62193-4770-17
SD-7-93
6"-24"
6/21/93
79193
(mg/Kg)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
NID(0.330)
ND(0.330)
ND(.330)
ND(1.330)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.800)
ND(0.330)

$D-62193-4770-20
SD-9-93
06"
6/21/93
7/9/93
(mg/Kg)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.800)
ND(0.330)

A 20f2

SD-62193-4770-21
SD-9.93
6"-24"
6/21/93
7/9/93
(mg/Kg)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)

- ND(0.330)

“ ND(0.330)

7 NID(0.800)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)

ND(0.330)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.330)
ND(0.330)
ND(0.800)
ND(0.800)
ND(0.330)
ND(0.800)
ND{0.330)
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POND SEDIMENT - PCB&/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample 1D SD-061893-4770-01 SD-061893-4770-02 SD-061093-4770-03 SD-061893-4770-04 SD-061893-4770-08 SD-061893-4770-06
Sample Location SD-1.93 SD-1.93 SD-1-93 SD-2-93 SD-2493 SD-2-93
Sample Interval (BGS) 0 -¢" "-2¢" 6"-24" 06" 624" 6"-24"
Date Sampled 689 1893 /1893 61893 1893 61793
Date Analysed 7/8/93 71893 7/8/93 719193 71993 7/9/93
Units (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
Duplicate Duplicate
Barameter CAS Number
Aldrin 309-00-2 NIX2 huj ND(2.2) ND(2.1) NA NA NA
alpha-BIIC 319-84-6 NIX2.3)uj NIX2.2) ND(2.1) NA NA NA
beta-BHIC 319-85-7 NDX(2.3j ND(2.2) ND(2.1) NA NA NA
Jelta-BHC 319-86-8 ND(2.3)uj NDX2.2) ND@.1) NA NA NA
gamma-BHC (Lindane) 58-89-9 ND(2.3)j NIX22) ND@.1) NA NA NA
Alpha-Chiordane 5103-71-9 ND(2 Duj NIX22) ND(2.1) NA NA A
Gamma-Chlordane 5103-74-2 N2 3uj NIX2.2) ND(2.1) NA NA NA
4,4-DDD 72-54-8 NIX4.4)uj ND(4.2) ND(4.1) NA NA NA
4,4-DDE 72-55-9 NDX4.4)y) ND(4.2) ND@.1) NA NA NA
4,4-00T 50-29-3 ND(4.4)u) ND(4.2) ND(4.1) NA NA NA
Dieldrin 60-57.1 NDt4.4)u) ND(4.2) NIX4. 1) NA NA NA
alphl-Endosulfln 959-98-8 NDN2.3)uj ND(2.2) ND{2.1) NA NA NA
beta-Endosulfan 33213-65-9 ND(4.4)uj ND(4.2) ND4.1) NA NA NA
Endosulfan Sulfate 1031-07-08 ND«4.4)uj ND(4.2) ND(4.1) NA NA NA
Endrin 72-20-8 ND(4.4)uj ND(4.2) ND{(4.1) NA NA NA
Endrin Ketone 53494-70-5 ND(4.4)uj ND(4.2) ND4.1) NA NA NA
Heplachlor 76-44-8 ND(2.3)j ND(2.2) ND(2.1) NA NA NA
Hoptachlor Epoxide 1024-57-3 ND(2.3)j ND(2.2) ND(2.1) NA NA NA
Methoxychlor 72-43-5 ND(23)uj ND(22) ND(21) NA NA NA
Toxaphene 8001-35-2 ND(230)) ND(220) ND(210) NA NA NA
Aroclor-1016 12674-11-2 ND{44)u) ND(42) ND(41) NDQY) ND(33) ND(33)
Aroclor-1221 11104.28-2 ND(89 ND(85) ND(84) ND(67) NDX67) ND(67)
Aroclor-1232 11141-16-5 ND(44)uj ND(42) ND(41) ND(Y) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND(44)uj ND(42) ND(41) ND(33) ND(33) ND(13)
Aroclor-1248 12672-29-6 ND(44)uj ND(42) ND(41) ND(33) ND(33) ND(33)
Aroclor-1254 11097-69-1 ND(44)u} ND(42) ND(41) ND(33) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(44)uj ND(42) ND(41) ND(33) ND(33) ND(33)

C C
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TABL. C.3 ' Payge 2 of 4

POND SEDIMENT - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID SD-061893-4770-07 SD-061893-4770-09 SD-061893-4770-08 SD-061893-4770-10 SD-061893-4770-11 SD-061893-4770-12
Sample Location SD-3-93 SD-3-93 SD-3-93 SD-4-93 SD-4-93 SD-5-93
Sample Interval (BGS) o"-6" o"-6" 6"-24" o"-6" 24" 0"-6"
Date Sampled 6/18/93 6/18/93 6/18/93 6/18/93 6/18/93 6/18/93
Date Analysed 7/9/93 7/9/93 7/9/93 719/93 719/93 7/9/93
Units (ng/kg) (ng/kg) (ug/kg) (ug/kg) (ug/kg) (ug/'kg)
Duplicate
Parameter CAS Number
Aldrin 309-00-2 NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA NA NA NA NA
beta-BHC 319-85-7 NA NA NA NA NA NA
delta-BHC 319-86-8 NA NA NA NA NA NA
gamma-BHC (Lindane) 58-89-9 NA NA NA NA NA NA
Alpha-Chlordane 5103-71-9 NA NA NA NA NA NA
Gamma-Chlordane 5103-74-2 NA NA NA NA NA NA
4,4'-DDD 72-54-8 NA NA NA NA NA NA
4,4-DDE 72-55-9 NA NA NA NA NA NA
4,4-DDT 50-29-3 NA NA NA NA . NA NA
Dieldrin 60-57-1 NA NA NA NA NA NA
alpha-Endosulfan 959-98-8 NA NA NA NA NA NA
beta-Endosulfan 33213-65-9 NA NA MA NA NA NA
Endosulfan Sulfate 1031-07-08 NA NA NA NA NA NA
Endrin 72-208 NA NA NA NA NA NA
Endrin Ketone 53494-70-5 NA NA NA NA NA NA
Heptachlor 76-44-8 NA NA NA NA NA NA
Heptachlor Epoxide 1024-57-3 NA NA NA NA NA NA
Methoxychlor 72-43-5 NA NA NA NA NA NA
Toxaphene 8001-35-2 NA NA NA NA NA NA
Aroclor-1016 12674-11-2 ND(33) ND(33) NIDX(33) ND(33) NIX33) ND(33)
Aroclor-1221 11104-28-2 ND(67) ND(67) NDX(67) ND(67) ND(67) ND(67)
Aroclor-1232 11141-16-5 ND(33) ND(33) NIDX33) NIDX33) ND(33) ND(33)
Aroclor-1242 53469-21-9 ND(33) ND(33) ND(33) ND(33) ND(33) ND(33)
Aroclor-1248 12672-29-6 ND(33) ND(33) NID(33) ND(33) NDX{33) ND(33)
Aroclor-1254 11097-69-1 ND(33) ND(33) ND(33) - ND(33) ND(33) ND(33)
Aroclor-1260 11096-82-5 ND(33) . ND(33) ND(33) ND(33) ND(33) ND(33)

CRA 4770 (12
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POND SEDIMENT - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample 1D SD-061893-4770-14 SD-061893-4770-13 SD-06189)-4770-16 SD-061893-4770-17 SD-061893-4770-18 SD-061893-4770-19
Sample Location SD-6-93 SD-6-93 SD-7-93 SD-7-93 SD-8-93 SD-8-93
Sample Interval (BGS) 0"-6" ¢"-24" o 6" 6"-24" 06" 6"-24"
Date Sampled 618/93 6/18/93 /21/93 6/2193 2193 6/2193
Date Anslysed /993 70193 7/8/93 7/8/93 7/9/93 7/19/93
Units ug/kg) (ng/kg) ug/kg) (ug/kg! (ug/kg) thg/kg)
Barameier CAS Number

Aldrin 109-00-2 NA NA ND2.0) ND(2.0) NA NA
alpha-BHC 319-84-6 NA NA NDt2.0) ND(2.0) NA NA
beta-BHC 319.85-7 NA NA ND2.0) ND(2.0) NA NA
delta-BHC 319-86-8 NA NA ND{2.0) ND(2.0) NA NA
gamma-BHC (Lindane) 58-89-9 NA NA ND2.0) ND{2.0) NA NA
Alpha-Chlordane 5103.71-9 NA NA NDQ.0 ND(2.0) NA NA
Camma-Chlordane 5103.74-2 NA NA NDQ.0) ND2.0) NA NA
4,4-DDD 72-54-8 NA NA ND(3.8) ND(3.8) NA NA
4,4'-DDE 72.55-9 NA NA ND(3.8) ND(#) NA NA
44-DDT 50-29-3 NA NA ND(3.8) ND(3.8) NA NA
Dieldrin 60-57-1 NA NA ND(3.8) ND(3.8) NA NA
alpha-Endosulfan 959-98-8 NA NA ND(2.0) ND(2.0) NA NA
beta-Endosulfan 33213-65-9 NA NA ND(1L.8) ND(1.8) NA NA
Endosulfan Sulfate 1031-07-08 NA NA ND(3.9) ND(3.8) NA NA
Endrin 72-20-9 NA NA ND(3.8) ND(3.8) NA NA
Endrin Ketone 53494-70-5 NA NA ND(3.8) ND(3.8) NA NA
Heptachlor 76-44-8 NA NA ND(2.0) ND(2.0) NA NA
Heptachlor Epoxide 1024.57-3 NA NA ND(2.0) ND(2.0) NA NA
Methoxychlor 72435 NA NA NDQW) ND(20) NA NA
Toxaphene 8001.-35-2 NA NA ND(200) ND(200) NA NA
Aroclor-1016 12674-11-2 ND(33) ND(33) ND(38) ND(38) ND(33)yj ND(33)
Aroclor-1221 11104-28-2 ND(67) ND(67) ND(77) ND(77) ND(67)uj ND(67))
Aroclor-1232 11141-16-5 ND(33) ND(33) ND(38) ND(38) ND(33)uj ND(3Y)
Aroclor-1242 53469-21-9 ND(33) ND(33) ND(38) ND(38) ND(33)uj ND(33)
Aroclor-1248 12672-29-6 ND(33) ND(33) ND(38) ND(38) ND(33)uj ND(33)uj
Aroclor-1254 11097-69-1 ND(33) ND(33) ND(38) ND(38) ND(33)uj ND(33)
Aroclor-1260 11096-82-5 ND(33) ND(33) ND(38) ND(38) ND(I3)j ND(33)j
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TAB.L_C3

C

POND SEDIMENT - PCBs/PESTICIDES
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID

Sample Location
Sample Interval (BGS)
Date Sampled

Date Analysed

Units

Parameter

Aldrin

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Alpha-Chlordane
Gamma-Chlordane
44'-DDD

4,4 -DDE

4,4 -DDT

Dieldrin
alpha-Endosulfan
beta-Endosulfan
Endosulfan Sulfate
Endrin

Endrin Ketone
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

CAS Number

309-00-2
319-84-6
319-85-7
319-86-8
58-89-9
5103-71-9
5103-74-2
72-54-8
72-55-9
50-29-3
60-57-1
959-98-8
33213-65-9
1031-07-08
72-20-8
53494-70-5
76-44-8
1024-57-3
72-43-5
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

SD-061893-4770-20 SD-061893-4770-21

SD-9-93
0" _6"
6/21/93
7/8/93

(ug/kg)

ND(2.2)uj
ND(2.2)uj
ND(2.2)uj
ND(2.2)uj
ND(2.2)uj
ND(2.2)uj
ND(2.2)uj
ND(4.2)uj
ND(4.2)uj
ND(@4.2)uj
ND(4.2)uj
ND(2.2)uj
ND(4.2)uj
ND(4.2)uj
ND(4.2)uj
ND(4.2)uj
ND(2.2)uj
ND(22)uj
ND(22)uj
ND(220)uj
ND(42)uj
ND(86)uj
ND(42)uj
ND(42)uij
ND(42)uj
ND(42)u}
ND(42)uj

SD-9-93
6"-24"

6/21/93
7/8/93

(ug/kg)

ND(1.9)
ND(1.9)
ND(1.9)
ND(1.9)
ND(1.9)
ND(1.9)
ND(1.9)
ND(3.7)
ND@3.7)
ND@3.7)
ND(@3.7)
ND(1.9)
ND(3.7)
ND(3.7)
ND(3.7)
ND(3.7)
ND(1.9)
ND(1.9)
ND(19)
ND(190)
ND(37)
NIX74)
ND(37)
ND(37)
NIDX37)
NIX37)
NID(37)

Fo_
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TABLECA

POND SEDIMENT - INORGANICS
TEXTILE ROAD SITE
WASHTENAW COUNTY, MICHIGAN

Sample ID SD-061093-4770-01 SD-061893-4770-02  SD-061893-477003  SD-0618093-4770-16 SD-0618934770-17  SD-061893-4770-20
Sample Location SD-1493 S$D-193 SD-1-93 $D.793 S$D-793 SD-9-93
Sample Interval (BGS) 04" 24" o20" 06" 2" 04"
Date Sampled 10193 6/18/9) 1893 62193 6/2119) “2193
Date Analysed mm 793 M3 MM3 mm3 71193
units (mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg)
Duplicate
Batamater
Aluminum 1100(33)] 1200(31)] 770(50)} 2300{46)) 1700(46)) 2200(81))
Antimony ND(16) NIX15) ND(15) ND(4) ND(12) NDOIS)
Arsenic NIX2.0) NIX2 0 N0 NDQR 0) 2.1(2.0) $.4(2.0)
Barium ND(40) ND40) NIX40) N4 N4 NM40)
Ber Alium ND(13) NDO D NDX1.2) NDU 1) ND(11) NIX1.3)
Cadmium ND(1.3) ND(L Y NDX(1.2) ND( 1) NIXLY) ND(1.3)
Calcium 36000(1000) 46000{ 100U} 44000{1000) 64000(1000) 63000{1000) 64000(1000)
Chromjum NIX2. 7 3.8(2.9) 3.712.5)) 7.3(2.3)§ $.4(2.3)j 7.102.6))
Cobalt ND(10) NDOO) NDX10) ND(10) NDOO) ND(I0)
Copper NIX5.0) NG O NS 0) 17(5.0) 8.1(5.0) 11(5.0)
tron 3200420} 3100420} 2100420)} 6300120} 3700(20)| 6500(20))
Lead 4.3(0.6) 2.9(0.6) 1.9(0.6) 4.2(0.6) 4.5(0.6) 11(0.6)
Magnesium 6900(1000) 9400(1000) 5200{1000) *0600(1000) 13000(1000) 9800(1000)
Manganese 98(3.0)j 110(3.0)) 97(3.0)} 130(3.0)§ 120(3.0)} 240(3.0)j
Mercury ND(0.13) NIX0.13) ND(0.12) NDO0.11) ND(D.11) ND(0.13)
Nickel ND(8.0) ND(B.0) ND(8.0) 10(8.0 ND(8.0) NIX8.0)
Potassium NDX1000) N(1000) ND{(1000) NDOO0) ND(1000) ND1000)
Selenium ND{(1.3)uj NDX(1.3)j ND(1.2)uj ND( Duj ND(1. 1)) NDO Iy
Sllver NDQ.7) NM2.5) ND{2.5) NDQ2.3) ND(2.3) ND(2.6)
Sodium ND{1000) ND(1000) ND(1000) ND000) NIX1000) ND1000)
Thallium ND(2.0) ND(.0) ND(2.0) ND(2.0) ND(2.0) ND(2.0)
Varadium ND(10) ND(0) ND(10) NDO1O) ND(10) ND(10)
Zinc 17(5.3) 16(8.1) 12(3.0) 29(4.6) 17(4.6) 26(8.1)
Total Cyanide ND{0.26)r NDX0.25)r ND(0.25)r ND(0.22)r ND(0.23)r ND(0.25)r
CRA4TO(?

$0-061893-4770-21
$D-9.93
624"
6/21193
771193

(mg/kg)

120004%)
NDOY)
NIX2 )
N
NDO 1)
NDa Y
108000(1000)
8.802.2)j
NDO)
9.6(5.0)
4100020)
4.0(0.6)
2000001000}
17003.0)§
ND(O 1)
NIX8 )
NDTON)
NDO Duj
N2 2)
NDOHNK)
NDQ (0
NDOO)
18(4.5)

N0 22)r
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MEMO

TO: Glenn Turchan ' REFERENCE NO: 4770-12
FROM: Jack Lindsay DATE: September 17, 1993
RE: Data Quality Assessment and Validation for Eleven Water Samples

Collected from the Textile Road Site, Washtenaw County, Michigan

The following details a data quality assessment and validation for eleven water samples
collected June 9, 1993 from the Textile Road Site, Washtenaw County, Michigan. The
samples were analyzed for the parameters listed in Table 1. The analyses were performed
by Environmental Control Technology Corporation (ENCOTEC) of Ann Arbor, Michigan.
The quality assurance criteria were established in the associated quality assurance project
plan.!

Holding Time Periods

The holding time periods for the analyses are listed in Table 1. Due to low SVOC surrogate
recoveries, the re-extraction of samples L-060993-JL-003, L-060993-JL-004 and
L-060993-JL-007 was performed outside of the holding time period. The laboratory did not
report the results of the reanalyses. On the basis of sample collection dates on the chain-of-
custody forms and analytical reports provided by ENCOTEC, the remaining analyses were
completed within the specified holding time periods.

Method Blank Samples

Contamination of the samples contributed by laboratory conditions or procedures was
monitored by the concurrent preparation and analysis of method blank samples. The
majority of method blank samples were reported to be free from detectable concentrations
of target analytes, indicating no significant laboratory contamination occurred. Analytes
detected in the method blank samples are listed in Table 2. The associated data should be
qualified as noted in the table.

Surrogate Compound Percent Recoveries (Surrogate Recoveries)

Individual sample performance for organic analyses was monitored by surrogate
recoveries. The original SVOC analysis of samples L-060993-]L-003, L-060993-JL-004 and
L-060993-JL-007 violated the surrogate recovery criteria for the acid extractable
compounds. The samples were reportedly re-extracted and reanalyzed; however, the
results were not reported. The original data for the acid extractable compounds should be
qualified as unusable (R). Table 3 list the Pest/PCB samples that should be qualified due to

1 Application of relevant quality assurance criteria was consistent with “National Functional
Guidelines for Organic Data Review", December 1990 (Revised June 1991) and “Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analyses”, July 1988.



violation of surrogate recovery criteria. The remaining surrogate recoveries met the
acceptance criteria.

Matrix Spike/Matrix Spike Duplicate (MS,/MSD) Results - Organic Analyses

To assess the long term accuracy and precision of the analytical method on various
matrices, matrix spike percent recoveries ana relative percent difference (RPD) of the spike
recoveries were determined for organic analyses. The majority of MS/MSD percent
recoveries and RPDs were within the acceptance criteria, indicating adequate accuracy and
predision were achieved for the methods. Table 4 lists MS/MSD results which violated the
acceptance criteria. The assodated data should be qualified as noted in the table.

Matrix Spike/Laboratory Duplicate (MS/DUP) Results - Inorganic Analyses

To assess the long term accuracy and precision of the analytical method on various
matrices, matrix spike percent recoveries and relative percent differences of duplicate
results were determined. The majority of percent recoveries and all the RPDs were within
the acceptance criteria, indicating an adequate level of accuracy and precision was achieved
for the methods. Table 5 lists MS results which exceeded the acceptance criteria. The
associated data should be qualified as noted in the table.

La to ontrol Sample (L - Inorganic

The LCS serves as a monitor of the overall performance of all steps in the analysis,
including the sample preparation. All LCS data were within the control limits indicating

that the analyses were performed adequately.
Field Quality Assurance/Quality Control (QA

The field QA /QC collected for this sampling event consisted of one rinsate blank sample,
one field duplicate sample set and one trip blank sample.

To evaluate the possibility of contaminaticn arising from transport, the environment
and/or storage, a trip blank sample was submitted to ENCOTEC for VOC analysis. The
trip blank yielded a positive concentration of methylene chloride. Samples
L-060993-JL-001, L-060993-JL-002, L-060993-JL-003, L-060993-JL-004, L-060993-]JL-006,
L-060993-JL-007, and L-060993-JL-010 contained a similar concentration of methylene
chloride and the data should be qualified as non-detect (U) with the assodated value
becoming the quantitation limit.

As a check on cleanliness of sampling equipment, one rinsate blank sample
(L-060993-JL-002) was collected an authentic sample for labeling and submission to the
laboratory. Chromium was detected in the filtered and unfiltered metals samples at 0.03
mg/L. Interpretation of investigative sample data for chromium at or near this
concentration should be performed with caution. Methylene chloride and bis(2-
ethylhexyl)phthalate were also detected, but were previously qualified as non-detect (U)
due to trip blank and method blank contamination, respectively.

v



Overall precision for the sampling event was monitored by the evaluation of field duplicate
sample set results. The relative percent difference of the results were calculated. Field
duplicate sample results are listed in Table 6. The RPDs were deemed acceptable.

Overall Assessment

The data were found to exhibit acceptable levels of accuracy and precision and may be
used with the qualifications noted above.

JPL/rlg

cc:  Steve Day, CRA



TABLE 1

SUMMARY OF ANALYTICAL PARAMETERS
AND HOLDING TIME PERIODS
TEXTILE ROAD SITE
JUNE 1993 SAMPLING EVENT

Analysis Method'.

Volatile Organic Compounds
(VOC) CLP SOW OLMO01.8
water

Semivolatile Organic Compounds
(SVOC) CLP SOW OLMO01.8

water

Pesticddes/Polychlorinated Biphenyls
(Pest/PCB) CLP SOW OLMO01.8
water

Metals
CLP SOW ILM03.0
water

Cyanide
CLP SOW ILM03.0
water

1 Methods were derived from:

Holdine Time?

14 Days

7/40 days3

7/40 days

6 months
(except mercury - 28 days)

14 davs

CLP SOW - "Contract Laboratory Program Staterient of Work For Organic Analyses, Multi-Media,
Multi-Concentration™ and "Contract Laboratory Program Statement of Work for
Inorganics Analvses, Multi-Media, Multi-Concentration™, USEPA, March 1990 (or most

recent revision).

2 Holding time periods are based from sample collection date to sample analysis date.
3 Seven days from sample collection to sample extraction, then forty days to sample analysis.



TABLE 2

ANALYTES DETECTED IN METHOD BLANK SAMPLES
TEXTILE ROAD SITE
JUNE 1993 SAMPLING EVENT

Analysis Parameter Sample ID Qualifier
SVOC bis(2-Ethylhexyl)phthalate  L-060993-JL-001 0.010U1
L-060993-JL-002 0.010U
L-060993-JL-006 0.010U
L-060993-JL-009 0.010U
L-060993-JL-010 0.010U

1 U- The analyte was analyzed for, but was not detected above the reported sample quantitation limit.



TABLE 3

VIOLATION OF SURROGATE RECOVERY ACCEPTANCE CRITERIA
TEXTILE ROAD SITE
JUNE SAMPLING EVENT

Surrogate % Recovery

Analysis Sample ID Compound % Recovery Limits Qualifier'

Pest/PCB L-060993-]L-001 Decachlorobiphenyl 38 60-150 Uj
L-060993-]L-003 Decachlorobipheny! 17 60-150 Uj
L-060993-JL-004 Decachlorobiphenyl 27 60-150 U)
L-060993-JL-005 Decachlorobiphenyl 37 60-150 J/U)
1.-060993-)1.-006 Decachlorobiphenyl 38 60-150 ]/U}
L-060993-]L-007 Decachlorobiphenyl 19 60-150 )]
L-060993-JL-008 Decachlorobiphenyl 49 60-150 Uj

1 Sample results should be qualified as:

] - The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
UJ - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate
and may or may not represent the actu("nit of quantitationne: ‘ary to accuratel)('d preciscly measure the analyte in the sample



TABLE 4

OUTLYING MS/MSD RESULTS
ORGANIC ANALYSES
TEXTILE ROAD SITE
JUNE SAMPLING EVENT

Spiking MS MSD % Recovery RPD
Analysis Sample ID Compound % Recovery % Recovery Limits RPD Limit Qualifier!

Pest/PCB L-060993-JL-009 Dieldrin 77 63 52-126 20 19 U]

1 Sample results should be qualified as:

UJ - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is appsoximate
and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
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TABLE S
OUTLYING MATRIX SPIKE RESULTS
INORGANIC ANALYSES
TEXTILE ROAD SITE
JUNE SAMPLING EVENT
Spiked Spiking MS % Recovery Associated .
(unfiltered)
Metals L-060993-JL-001 Arsenic 45 75-125 L-060993-JL-001 0.010U]
L-060993-JL-002 0.010U]
L-0609930§L-003 0.014]
L-0609930L-004 0.010U]
L-060993-JL-005 0.032])
L-060993-JL-006 0.031] w4
L-060993-JL-007 0.021]
L-060993-JL-008 0.021}
L-060993-JL-009 0.013)
L-060993-JL-010 0.10U)
L-060993-JL-011 0.010]
(filtered)
Metals L-060993-JL-001 Arsenic 45 75-125 L-060993-JL-001 0.010U]
L-060993-JL-002 0.010U]
L-060993-JL-003 0.010U]
L-060993-JL-004 0.010U]
L-060993-JL-005 0.010U]
L-060993-JL-006 0.010U]
L-060993-JL-007 0.010U])
L-060993-JL-008 0.010U]
(unfiltered) o/
Metals L-060993-JL-001 Thallium 60 75-125 L-060993-JL-001 0.010U]
L-060993-JL-002 0.010U}
L-060993-JL-003 0.010U)
L-060993-JL-004 0.010U]
L-060993-JL-005 0.010U}
L-060993-JL-006 0.010U;
L-060993-]L-007 0.010U]
L-060993-JL-008 0.010U)
L-060993-JL-009 0.010U]
L-060993-JL-010 0.010U])
(filtered)
Metals L-060993-JL-001 Thallium 60 75125 L-060993-JL-001 0.010U}
L-060993-JL-002 0.010U]
L-060993-JL-003 0.010U)
L-060993-JL-004 0.010U}

L-060993-JL-005 0.010U]
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TABLE S
OUTLYING MATRIX SPIKE RESULTS
INORGANIC ANALYSES
TEXTILE ROAD SITE
JUNE SAMPLING EVENT
Spiked Spiking MS % Recovery  Associated
Metals L-060993-JL-001 Thallium 60 75-125 L-060993-JL-006 0.010U]
L-060993-JL-007 0.010U]
L-060993-JL-008 0.010U]
(filtered)
Metals L-060993-JL-009 Thallium 56 75-125 L-060993-JL-009 0.010U]
L-060993-JL-010 0.010U]

L-060993-JL-011 0.010U}



nfiltered Meta

TABLE6

FIELD DUPLICATE SAMPLE RESULTS

Aluminum
Arsenic
Barium
Caldum
Chromium
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Filtered Metals
Caldum
Chromium
Iron
Magnesium
Manganese
Potassium
Sodium

Organics
PCB-1254

Chlorobenzene

Fluoranthene
Phenanthrene

Pyrene
Anthracene

W N -

TEXTILE ROAD SITE
JUNE SAMPLING EVENT
Investigative Duplicate
Sample Sample
1-060993-JL-005 L-060993-JL-006
(mg/L) (mg/L) RPD
23 21 9
0.032 0.031 3
21 21 0
770 710 8
0.09 0.10 10
0.23 0.23 0
73 67 8
0.22 0.21 4.6
220 200 9.5
24 22 8.6
0.0005 0.0006 18
0.09 0.09 0
57 58 1.7
77 77 0
0.07 0.06 15
13 12 8
360 360 0
0.08 0.04 66
10 9.1 9.4
130 130 0
0.82 0.81 1.2
50 51 19
69 69 0
0.0084 0.0089 5
0.032 0.032 0
0.002)! 0.002) 0
0.003] 0.003j 0
0.002] 0.002] 0
ND2 (0.010) 0.001 NC3

J - Analyte present at level less than the guar btation limit.
ND - Not detected at the quantitation himit in parantheses.
NC - Non calculable.



TABLE 1

SUMMARY OF ANALYTICAL PARAMETERS
AND HOLDING TIME PERIODS
TEXTILE ROAD SITE
AUGUST 1993 SAMPLING EVENT

Analysis Method' | | Holding Time?

Volatile Organic Compounds
(VOC) CLP SOW OLMO01.8
water 14 Days
Semivolatile Organic Compounds
(SVOC) CLP SOW OLMO01.8
water 7/40 days3
Pesticides/Polychlorinated Biphenyls
(Pest/PCB) CLP SOW OLMO01.8 '
water 7/40 days
Metals

CLP SOW ILMO03.0 6 months
water (except mercury - 28 days)

Cyanide
CLP SOW ILM03.0

water 14 days

1 Methods were derived from:
CLP SOW - "Contract Laboratory Program Statement of Work For Organic Analyses, Multi-Media,
Multi-Concentration” and "Contract Laboratory Program Statement of Work for
Inorganics Analyses, Multi-Media, Multi-Concentration”, USEPA, March 1990 (or most
recent revision). :
2 Holding time periods are based from sample collection date to sample analysis date.
3 Seven days from sample collection to samiple extraction, then forty days to sample analysis.



TABLE 2

ANALYTES DETECTED IN METHOD BLANK SAMPLES
TEXTILE ROAD SITE
AUGUST 1993 SAMPLING EVENT

: Qualified Sample
Analysis Parameter Sample ID _Result (mg/L)!_
vOC methylene chloride GW-081793-]M-101 0.010U

GCW-081793-JM-102 0.010U
GW-081793-]M-103 0.010U
GW-081793-]M-104 0.010U
GW-081793-]JM-110 0.010U

SVOC bis(2-Ethylhexyl)phthalate GW-081793-JM-101 0.010U
GW-081793-JM-14  0.010U
GW-081793-JM-106  0.010U
GW-081793-JM-109  0.010U
GW-081793-JM-110  0.010U
GW-081793-JM-111 0.010U

1 U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit.



TABLE 3
VIOLATION OF SURROGATE RECOVERY ACCEPTANCE CRITERIA
TEXTILE ROAD SITE
AUGUST SAMPLING EVENT
Surrogate % Recovery
Analysis Sample ID Compound % Recovery Limits Qualifier!
Pest/PCB | GW-081793-JM-103 Decachlorobiphenyl 44 60-150 UJ
GW-081793-]M-104 Decachlorobiphenyl 50 60-150 J/U]
GW-081793-]JM-105 Decachlorobiphenyl 29 60-150 UJ
GW-081793-JM-107 Decachlorobiphenyl 27 60-150 Uj

1 Sample results should be qualified as:

] - The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
U] - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate
and may or may not represent the actual limit of quantitation necessary to accurately and preciscly measure the analyte in the sample.



TABLE 4

OUTLYING MS/MSD RESULTS
ORGANIC ANALYSES
TEXTILE ROAD SITE
AUGUST SAMPLING EVENT

Spiking Ms MSD % Recovery RPD
SvoC GW-081793-)M-108 4-Nitrophenol 87 89 10-80 3.0 50 Ul

I Sample results should be qualified as:

U] - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is appro<imate
and may or may not represent the actu( nit of quantitationne  ary to accuratcl)( 1 precisely measure the analyte in the sample




Spiked

Analysis SampleID

Metals

W/

W

Metals

Metals

GW-081793-J]M-102

GW-081793-JM-102

GW-081793-]M-102

1

TABLES

QUALIFIED SAMPLE DATA DUE TO VIOLATION
OF MATRIX SPIKE RECOVERY CRITERIA
INORGANIC ANALYSES

Antiniony

Selenium

Sample results should be qualified as:

TEXTILE ROAD SITE

AUGUST SAMPLING EVENT

MS

% Recovery

Page1of 3

Qualified Sample

% Recovery  Limits Samples Results (mg/L) !

220

67

J - The associated value is an estimated quantity.
U] - The material was analyzed for, but was not detected. The associated value is an estimate and

may be inaccurate or imprecise.

75-125

75-125

(unfiltered)
GW-081793-JM-102
GW-081793-JM-103
GW-081793-]M-104
GW-081793-JM-105
GW-081793-JM-106
GW-081793-JM-107
GW-081793-JM-108
GW-081793-JM-109
GW-081793-JM-110
GW-081793-JM-111

(unfiltered)
GW-081793-JM-101
CW-081793-JM-102
GW-081793-JM-103
GW-081793-JM-104
GW-081793-JM-105
GW-081793-JM-106
GW-081793-]M-107
GW-081793-JM-108
GW-081793-JM-109
GW-081793-JM-110
GW-081793-]M-110

(unfiltered)
GW-081793JM-101
GW-081793-JM-102
GW-081793JM-103
GW-081793-JM-104
GW-081793JM-105
GW-081793-JM-106
GW-081793-]M-107
GW-081793-JM-108
GW-081793JM-109
GW-081793-JM-110
GW-081793JM-111

15.4]
35.3)
7.80)
11.8]
235])
5.64]
314
3.44])
3.71)
3.37)

ND(0.060)UJ
ND(0.060)UJ
ND(0.060)UJ
ND{0.060)UJ
ND(0.060)UJ
ND(0.060)UJ
ND(0.060)UJ
ND{0.060)UJ
ND(0.060)UJ
ND(0.060)UJ
ND(0.060)U}

ND(0.005)
ND(0.025)R
ND(0.025)R
ND{(0.025)R
ND(0.025)R
ND(0.025)R
ND(0.005)R
ND(0.025)R
ND(0.005)R
ND(0.005)R
ND(0.025)R.



TABLES

QUALIFIED SAMPLE DATA DUE TO VIOLATION
OF MATRIX SPIKE RECOVERY CRITERIA
INORGANIC ANALYSES

TEXTILE ROAD SITE

AUGUST SAMPLING EVENT

Page2of 3

Spiked Spiking MS % Recovery Associsted Qualified Sample
Asnglysis Sempie ID Compownd % Recovery  Limsits Samples Results (mg/L)
(unfiltered)
Metals CW-081793JM-102 Silver 69 75-125 GW-081793JM-101  ND(0.010)U)
GW-081793JM-102 ND{(0.010)UJ
GW-081793JM-103  ND(0.010)UJ
Metals CW-081793-JM-102 Silver 69 75-125 CW-081793JM-104  ND(0.010)UJ
GW-081793JM-105  NDX(0.010)UJ
CW-081793JM-106  NIDX(0.010)U]
CW-081793JM-107  ND(0.010)UJ
CW-081793JM-108  ND{0.010)UJ
CW-081793JM-109  ND(0.010)U]
CW-081793JM-110  NDX(0.010)UJ
GCW-081793-JM-111 ND(0.010)U)
(unfiltered)
Metals GW-081793-]M-102 Thallium 73 75-125 GW-081793-JM-101 ND(0.010)U]
GW-081793JM-102  NIDX0.010)UJ
CW-081793JM-103  ND(0.010)U]
CW-081793JM-104  ND{0.010)UJ
CW081793JM-105  ND(0.010)U]
CW-081793JM-106  ND{0.010)UJ
GW-081793JM-107  ND(0.010)U]
CW-081793JM-108  ND(0.010)U)
CW-081793JM-109  ND(0.010)U]
GCW-081793JM-110 ND(0010)U}
CW-081793JM-111  ND(0.010)U]
(filtered)
Metals GW-081793-]M-102 Selenium 40 75-125 GCW-081793-JM-101 ND(0.010)U]
CW-081793JM-102  ND{0.010)U)
GW-081793-JM-103 ND(0.010)U}
GW081793-JM-104 ND(0.010)Uy
GW-081793-JM-105 ND({0.010)U])
GW081793-JM-106 ND(0.010)U]
GCW-081793JM-107  ND{0.010)UJ
GW-081793JM-108  ND(0.010)Uj
GW-081793-]M-109 ND@O010)U)
GW-081793JM-110 ND(0.010)U]

GW-081793-JM-111

ND(0.010)UJ



Analysis

Metals

U Metals

Spiked
Sample ID

GW-081793-]M-102

GW-081793-JM-102

TABLES

QUALIFIED SAMPLE DATA DUE TO VIOLATION
OF MATRIX SPIKE RECOVERY CRITERIA

INORGANIC ANALYSES
TEXTILE ROAD SITE
AUGUST SAMPLING EVENT
Spiking MS % Recovery Associated
Compound % Recopery  Limits Samples

' (filtered)
Thallium 62 75-125 GW-081793-JM-101
GW-081793-JM-102
GW-081793-JM-103
GW-081793-JM-104
GW-081793-JM-105
GCW-081793-JM-106
Thallium 62 75-125 GW-081793-JM-107

GW81793-JM-108
GW-081793-JM-109
GW-081793-JM-110
GW-081793-IM-111

Page 3 of 3

Qualified Sample
Results (mg/L)

ND(0.010)UJ
ND(0.010)UJ
ND(0.010)U]
ND(0.010)U)
ND(0.010)UJ
ND(0.010)U]

ND{(0.010)UJ
ND(0.010)U]
ND(0.010)UJ
ND(0.010)UJ
ND(0.010)UJ



TABLE6

QUALIFIED SAMPLE DATA DUE TO VIOLATION OF
LABORATORY DUPLICATE ACCEPTANCE CRITERIA
TEXTILE ROAD SITE
AUGUST SAMPLING EVENT

Spiked Spiking MS % Recovery  Associated Qualified

Analysis Semple ID Compound % Recovery  Limits Samples Result (mg/L)!
(unfiltered)

Metals Aluminum GW-081793-JM-108 24 20  GW-081793JM-102 NR

GW-081793-JM-103 NR

GW-081793-JM-105 NR

GW-081793-JM-106 NR
GW-081793-JM-107 NR
GW-081793-]M-108 NR
GW-081793-]M-109 NR
GW-081793-IM-110 NR
GW-081793-JM-111 NR

! Sample resuts should be qualified as:

NR - No additional sample qualification was deemed necessary.



TABLE 7

ANALYTES DETECTED IN TRIP BLANK SAMPLES
TEXTILE ROAD SITE
AUGUST 1993 SAMPLING EVENT

Analyte Sample ID Qualifier
acetone GW-081793-JM-101 0.010U1
 GW-081793-J]M-104 0.016U

GW-081793-]M-106 0.010U

GW-081793-JM-108 0.014U

GW-081793-JM-109 0.014U

GW-081793-JM-110 0.010U

2-butanone GW-081793-JM-101 0.010U

~ GW-081793-]M-102 0.010U

GW-081793-JM-103 0.010U

GW-081793-]M-104 0.010U

GW-081793-JM-106 0.010U

GW-081793-JM-109 0.010U

GW-081793-]M-110 0.010U

1 Sample results should be qualified as:

U - The analyte was analyzed for, but was not detected abov e the reported sample quantitation
limit. :



nfiltered Meta

Aluminum
Arsenic
Barium
Caladum
Chromium
Copper
Iron

Lead

Magnesium
Manganese

Nickel
Potasstium
Sodium
Vanadium

Zinc
Beryllium

Filtered Metals

Caldum
Iron

Magnesium
Manganese

Potassium
Sodium
Zinc

Qrganics

Acetone

Carbon disulfide

Chloroform

Not detected at the quantitation limit in parantheses.

1 ND-
2 NC - Non calculable

TABLE 8

FIELD DUPLICATE SAMPLE RESULTS

TEXTILE ROAD SITE
AUGUST SAMPLING EVENT
Investigative Duplicate
Sample Sample
GW-081793-]M-102 GW-081793-]M-103
(mg/L) (mg/L)
15.4 353
0.027 0.067
0.281 0.458
395 667
0.046 0.122
0.104 0.195
55.4 113
0.035 0.069
673 104
1.05 2.04
0.086 0.183
753 17.4
104 13.5
ND? (0.005) 0.085
0.197 0423
ND(0.005) 0.023
94.4 928
0.595 0.407
19.9 21.2
0.077 0.049
16.0 8.32
14.4 1n3
+.140.020) 0.023
0.11 013
0.001) 0.001}
0.001) ND{0.010)

ZNANINRRERSS

1.7
37

63
24

16

NC



MEMO

TO: Glenn Turchan REFERENCE NO: 4770-25
FROM: Jack Lindsay DATE: September 21, 1993
RE: Data Quality Assessment and Validation for Eleven Water Samples

Collected from the Textile Road Site, Washtenaw County, Michigan

The following details a data quality assessment and validation for the round two sampling
event which consisted of the August 17, 1993 collection of eleven water samples from the
Textile Road Site, Washtenaw County, Michigan. The samples were analyzed for the
parameters listed in Table 1. The analyses were performed by Environmental Control
Technology Corporation (ENCOTEC) of Ann Arbor, Michigan. The quality assurance
criteria were established in the associated quality assurance project plan.1

Holding Time Periods

The holding time periods for the analyses are listed in Table 1. On the basis of sample
collection dates on the chain-of-custody forms and analytical reports provided by
ENCOTEC, the remaining analyses were completed within the specified holding time
periods.

Method Blank Samples

Contamination of the samples contributed by laboratory conditions or procedures was
monitored by the concurrent preparation and analysis of method blank samples. The
majority of method blank samples were reported to be free from detectable concentrations
of target analytes, indicating no significant laboratory contamination occurred. Analytes
detected in the method blank samples are listed in Table 2. The associated data should be
qualified as noted in the table.

Surrogate Compound Percent Recoveries (Surrogate Recoveries)

Individual sample performance for organic analyses was monitored by surrogate
recoveries. The SVOC surrogate compounds for sample GW-081793-JM-105 were reported
as being diluted out. However, only a 1:2 dilution was performed on the sample and the
surrogates should have been present in the diluted sample. This would indicate that the
surrogate recoveries were low and the quantitation limits for parameter results should be
qualified as estimated (U]). Qualified sample data due to violation of surrogate recovery
criteria are presented in Table 3. The associated sample data should be qualified as noted
in the table.

1 Application of relevant quality assurance criteria was consistent with "National Functional
Guidelines for Organic Data Review", December 1990 (Revised June 1991) and "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analyses”, July 1988.



Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results - Organic Analyses

To assess the long term accuracy and precision of the analytical method on various
matrices, matrix spike percent recoveries and relative percent difference (RPD) of the spike
recoveries were determined for organic analyses. The majority of MS/MSD percent
recoveries and RPDs were within the acceptance criteria, indicating adequate accuracy and
precision were achieved for the methods. Taole 4 lists MS/MSD results vhich violated the
acceptance criteria. The associated data should be qualified as noted in the table.

Matrix Spike/ Laboratory Duplicate (MS/DUP) Results - Inorganic Analyses

To assess the long term accuracy and precision of the analytical method on various
matrices, matrix spike percent recoveries and relative percent differences of duplicate
results were determined. The majority of percent recoveries and RPDs were within the
acceptance criteria, indicating an adequate level of accuracy and precision was achieved for
the methods. Table 5 lists MS results which violated the acceptance criteria. Table 6 lists
laboratory duplicate results which violated the acceptance criteria. The associated data
should be qualified as noted in the respective tables.

Laboratory Control Sampie (LCS) - Inorganic

The LCS serves as a monitor of the overall performance of all steps in the analysis,
including the sample preparation. All LCS data were within the control limits indicating
that the analyses were performed adequately.

Field Quality Assurance/Quality Control (QA/QC)

The field QA/QC collected for this sampling event consisted of one rinsate blank sample,
one field duplicate sample set and one trip blank sample.

To evaluate the possibility of contamination arising from transport, the environment
and/or storage, a trip blank sample was submitted to ENCOTEC for VOC analysis.
Analytes detected in the trip blank sample< are listed in Table 7. Those samples with
similar concentrations of analytes shoulc be qualified as noted in the table.

As a check on cleanliness of sampling equipment, one rinsate blank sample
GW-081793-JM-101 was collected as authentic samples for labeling and submission to the
laboratory. Zinc was detected in the filtered metal sample at 0.038 mg/L. Also
chlorobenzene was detected at an estimated concentration of 0.002 mg/L. Interpretation of
investigative sample data for zinc and chlorobenzene at or near these concentrations
should be performed with caution. Acetone and 2-butanone were also detected, but were
previously qualified as non-detect (U) due to trip blank contamination. Methylene
chloride and bis(2-ethylhexyl)phthalate were also detected, but were previously qualified
as non-detect (U) due to method blank contamination.

Overall precision for the sampling event was monitored by the evaluation of field duplicate
sample set results. The relative percent difference of the results were calculated. Field
duplicate sample results are listed in Tabie 8. The high RPDs in the unfiltered metals
samples may be due to an elevated level of suspended matter in the samples.



QOverall Assessment

The data were found to exhibit acceptable levels of accuracy and precision and may be
used with the qualifications noted above.

JPL/rlg

cc:  Steve Day, CRA



TABLE 1

SUMMARY OF ANALYTICAL PARAMETERS
AND HOLDING TIME PERIODS
TEXTILE ROAD SITE
MAY 1993 SAMPLING EVENT

Analysis Method'.
Volatile Organic Compounds

(VOC) CLP SOW OLM01.8
sediment

Semivolatile Organic Compounds
(SVOC) CLP SOW OLM01.8
sediment

Pesticides/Poly Chlorinated Biphenvls
(Pest/PCB) CLP SOW OLMO01.8
sediment

Metals
CLP SOW ILMO03.0
sediment

Cyanide
CLP SOW ILM03.0
sediment

1 Methods were derived from:

Holding Time?

14 Days

14/40 days3

14/40 days

6 months
(except mercury - 28 days)

14 days

CLP SOW - "Contract Laboratory Program Statement of Work for Organic Analyses, Multi-Media,
Multi-Concentration,” and "Contract Laboratory Program Statement of Work for
Inorganics Analyses, Multi-Media, Multi-Concentration,” USEPA, March 1990

(or almost recent revision).

2 Holding time periods are based from sample collection date to sample analysis date.
3 Fourteen days from sample collection to sample extraction, then forty days to sample analysis.



TABLE 2

ANALYTES DETECTED IN METHOD
BLANKS, TEXTILE ROAD SITE
JUNE 1993 SAMPLING EVENT

Analysis Parameter

SvOoC

bis(2-Ethylhexyl)phthalate

1

Sample results should be qualified as:

Sample ID

SD-061893-4770-01
SD-061893-4770-02
£D-061893-4770-03
SD-062193-4770-16
SD-062193-4770-17
SD-062193-4770-20
SD-062193-4770-21

Qualifi

0.330U1
0.330U
0.330U
0.330U
0.330U
0.330U
0.330U

U - The analyte was analyzed for, but was not detected above the reported sample

quantitation limit.



TABLE3
OUTLYING SURROGATE RECOVERIES

TEXTILE ROAD SITE
JUNE SAMPLING EVENT
Surrogate % Recovery
Analysis Sample [ID Compound % Recovery Limits Qualifier!
Pest/PCB SD-062193-4770-20 Decachlorobiphenyl 56 60-150 U)
SD-061893-4770-01 Decachlorobiphenyl 52 60-150 uj
PCB SD-062193-4770-18 Decachlorobipheny) 59 60-150 Uj

! Sample results should be qualified as:

UJ - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is

approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the
analyte in the sample. :

C B 4




TABLE 4

OUTLYING MS/MSD RESULTS
ORGANIC ANALYSES
TEXTILE ROAD SITE
JUNE SAMPLING EVENT

Spiking MS MSD % Recovery RPD
Analysis  Sample ID Compound % Recovery % Recovery Limits RPD Limit Qualifier!
PCB SD-062193-4770-19 PCB 1221 119 72 48-163 49 20 UJ
PCB 1248 105 65 ~ 39-155 48 19 UJ
PCB 1260 89 68 37-166 26 23 U}

1 Sample results should be qualified as:

U] - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is app oximate
and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.



TABLE S
OUTLYING MATRIX SPIKE RESULTS

INORGANIC ANALYSES
TEXTILE ROAD SITE
JUNE SAMPLING EVENT
Spiked Spiking Ms % Recovery Associated Qualified Sample
Analyais Sample [D Compound % Recovery Limits Samples !
Cyanide  SD-0621934770-21 Cyanide 6.9 75-125 SD-061893-4770-01 ND{.26)R
SD-061893-4770-02 ND(0.25)R
SD-061893-4770-03 ND(0.25)R
SD-(62193-4770-16 ND(0.22)R
SD-062193-4770-17 ND(.23)R
SD-062193-4770-20 ND(0.24)R
SD-162193-4770-21 ND(0).22)R
Metals SD-062193-4770-21 Selenium 59 75-125 SD-061893-4770-01 1.3V
SD-061893-4770-02 1.3U)
SD 061893-4/70-03 1.2U)
SD-062193-4770-16 L1v)
SD-062193-4770-17 1.1U)
SD-062193-4770-20 1.3V
SD-062193-4770-21 1.1U)
Metals $D-061293-4770-21 Manganese 196 75-125 SD-061893-4770-01 98§
SD-061893-4770-()2 110)
SD-061893-4770-03 1.2
SD-(62193-4770-16 130)
SD-(62193477v-17 120)
SD-062193-4770-20 240)
SD-062193-4770-21 170)

1 Sample results should be qualified as: ' | |
J - The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
UJ - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
ND() - Not detected at the quantitation limit in parentheses.
R - The data are unusable (Note: Analyte may or may not be present.)

C C




Spiked Spiking MS % Recovery Associated Qualified Sample
Analysis Sample ID Compound . % Recovery  Limits Samples Result (mglkg!
Metals SD-062193-4770-21  Aluminum 59 35 SD-061893-4770-01 1,100]
SD-061893-4770-02 1,200]
SD-061893-4770-03 770]
SD-062193-4770-16 2,300]
SD-062193-4770-17 1,700]
SD-062193-4770-20 2,200]
SD-062193-4770-21 1,200]
Metals SD-062193-4770-21 Chromium 38 35 SD-061893-4770-01 2.7U)
SD-061893-4770-02 3.8
SD-061893-4770-03 3.7
SD-062193-4770-16 7.3]
SD-062193-4770-17 5.4]
SD-062193-4770-20 7.1]
SD-062193-4770-21 8.8
Metals SD-062193-4770-21 Iron 116 35 SD-061893-4770-01 3,200)
SD-061893-4770-02 .3,100)
SD-061893-4770-03 2,100
SD-062193-4770-16 6,300]
SD-062193-4770-17 3,700]
SD-062193-4770-20 6,500]
SD-062193-4770-21 4,100f
Metals SD-062193-4770-21 Manganese 62 35 SD-061893-4770-01 NR
: SD-061893-4770-02 NR
SD-061893-4770-03 NR
SD-062193-4770-16 NR
SD-062193-4770-17 NR
SD-062193-4770-20 NR
SD-062193-4770-21 NR

TABLE 6
OUTLYING DUPLICATE RESULTS
INORGANIC ANALYSES
TEXTILE ROAD SITE
JUNE SAMPLING EVENT

1

Sample results should be qualified as:

J - The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

U] - The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary accurately and precisely measure the analyte in the sample.

NR - No additional qualification was decmed necessary.



Aluminum
Calcium
Chromium

Iron

Lead
Magnesium
Manganese
Zinc

Methyl chloride
Toluene
Di-n-butyl phthalate

TABLE 7

FIELD DUPLICATE SAMPLE RESULTS

TEXTILE ROAD SITE
JUNE SAMPLING EVENT
Investigative Duplicate
Sample Sample
SD-061893-4770-02 SD-061893-4770-03
(mg/kg) (mg/kg) RPD
1,200 770 43
46,000 44,000 4
38 37 26
3,100 2,100 38
29 19 41
9.400 8.200 6
110 97 12
16 12 28
0.003 0.006 66
0.002 0.002 0
0.049) ND?! (0.330) NC2

! ND - Not detected at the quantitation limit in parantheses.

2 NC - Non calculable



MEMO

TO: Glenn Turchan REFERENCE NO: 4770-25
FROM: Jack Lindsay DATE:  September 20, 1993
RE: Data Quality Assessment and Validation for Soil Samples and Water

Samples Collected at the Textile Road Site, Washtenaw County, Michigan

The following details a data quality assessment and validation for soil and water samples
collected May, 1993 at the Textile Road Site, Washtenaw County, Michigan. The samples
were selectively analyzed for the parameters listed in Table 1. The analyses were
performed by Environmental Control Technology Corporation (ENCOTEC) of Ann Arbor,
Michigan. The quality assurance criteria were established in the associated quality
assurance project plan.!

Holding Time Periods

The holding time periods for the analyses are listed in Table 1. On the basis of sample
collection dates on the chain-of-custody forms and analytical reports provided by
ENCOTEC, the analyses were completed within the specified holding time periods, with
the exception of those samples listed in Table 2. The associated data should be qualified as
noted in the table.

- Method Blank Samples

Contamination of the samples contributed by laboratory conditions or procedures was
monitored by the concurrent preparation and analysis of method blank samples. The
majority of method blank samples were reported to be free from detectable concentrations
of target analytes, indicating no significant laboratory contamination occurred. Analytes
detected in the method blank samples are listed in Table 3. The associated data should be
qualified as noted in the table.

Surrogate Compound Percent Recoveries (Surrogate Recoveries)

Individual sample performance for organic analyses was monitored by surrogate
recoveries. The majority of surrogate recoveries for the analyses were within the
acceptance criteria. Due to sample dilutions required by the presence of high
concentrations of target and non-target compounds, several samples could not be assessed
based on surrogate recoveries. Samples with surrogate recoveries violating the acceptance
criteria are presented in Table 4. The associated sample data should be qualified as noted

in the table.

1 Application of relevant quality assurance criteria was consistent with "National Functional
Guidelines for Organic Data Review", December 1990 (Revised june 1991) and "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganics Analyses”, July 1988.



In addition, matrix interferences were reported to have distorted two or fewer of the
surrogated compound peaks in samj ies BH-16B-93, BH-21A-93, and BH-72B-93.
Qualification of the sample data was deemed unnecessarv as the remaining surrogate(s)
was recovered within the acceptance limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results - Organic Analyses

To assess the long term accuracy and precision of the analytical method on various
matrices, matrix spike percent recoveries and relative percent difference (RPD) of the spike
recoveries were determined for organic analyses. The majority of MS/MSD percent
recoveries and RPDs were within the acceptance criteria, indicating adequate accuracy and
precision were achieved for the methods. Table 5 lists MS/MSD results which violated the
acceptance criteria. The assodated data should be qualified as noted in the table.

Matrix Spike/ Laboratory Duplicate (MS/DUP) Results - Inorganic Anal:ses

To assess the long term accuracy and precision of the analytical method on various
matrices, matrix spike percent recoveries and relative percent differences of laboratory
duplicate results were determined. The majoritv of percent recoveries and RPDs were
within the acceptance criteria, indicating an ad »quate level of accuracy and precision were
achieved for the methods. Table 6 lists MS results which exceeded the acceptance criteria.
Table 7 lists laboratory duplicate results which violated the acceptance criteria. The
associated data should be qualified as noted in the respective tables.

Laboratory Control Sample (LCS) - Inorganic

The LCS serves as a monitor of the overall performance of all steps in the analysis,
including the sample preparation. All LCS were within the control limits indicating that
the methods were adequately performed.

eld Quali urance ality Control (QA

The field QA /QC collected for this sampling event consisted of eight rinsate blank samples
and nine field duplicate sample sets.

As a check on cleanliness of sampling equipment, rinsate blank samples were collected as
authentic samples for labeling and submission to the laboratory. Acetone and
1,1,1-trichloroethane were detect.d in two of the rinsate blanks at estimated concentrations
of 0.006 and 0.001 mg/ L, respectively. The remaining rinsate b'anks were free from
detectable concentrations of target analytes indicating the field decontamination

procedure was adequate.

Overall precision for the sampling event was monitored by the evaluation of field duplicate
sample set results. Relative percent difference of the results were calculated. The results of
detected field duplicate sample resulits are listed in Table 8. The high RPD value may be
attributable to the heterogeneity inherent to soil samples or may reflect a sample
identification problem in the field and/or laboratory.



QOverall Assessment

The data were found to exhibit acceptable levels of accuracy and precision and may be
used with the qualifications noted above.

JPL/rlg

cc: Steve Day, CRA



TABLE 1

SUMMARY OF ANALYTICAL PARAMETERS
AND HOLDING TIME PERIODS

TEXTILE ROAD SITE
MAY 1993 SAMPLING EVENT

Analysis Method®
Volatile Organic Compounds

(VOC) CLP SOW OLM01.8
water/soil

Semivolatile Organic Compounds
(SVOC) CLP SOW OLM01.8
water

soil

Pesticides/Poly Chlorinated Biphenyls
(Pest/PCB) CLP SOW OLMO01.8

water

soil

Metals
CLP SOW ILM3.0
water/soil

Cyanide
CLP SOW ILM03.0
water/soil

1 Methods were derived from:

Holding Time?

14 Days

7/40 days3
14/40 days

7/40 days
14/40 days

6 months
(except mercury - 28 days)

14 days

CLP SOW - "Contract Laboratory Program Statement of Work for Organic Analyses, Multi-Media,
Mutlti-Concentration™ and "Contract Laboratory Program Statement of Work for
Inorganics Analyses, Multi-Media, Multi-Concentration”, USEPA, March 1990 (or most

recent revision).

~

Holding time periods are based from sample collection date to sample analysis date.

3 Seven days from sample collection to sample extraction, then forty days to sample analysis.



TABLE 2

SAMPLE HOLDING TIME VIOLATIONS
TEXTILE ROAD SITE
MAY SAMPLING EVENT

Analysis Sample ID Qualifier!
Cyanide BH-5D-93 UJ
BH-26B-93 J
BH-31A-93 UJ
BH-46D-93 UJ
BH-46C-93 UJ
BH-2C-93 UJ
BH-2D-93 UJ
BH-6B-93 UJ
BH-60C-93 UJ
'BH-11A-93 U
BH-16B-93 )
BH-47A-93 UJ
BH-21A-93 J
BH-71A-93 )
BH-72B-93 UJ
55-6-93 J
BH-47B-93 UJ
BH-48A-93 UJ
BH-48B-93 U]
BH-49A-93 UJ
BH-56A-93 9]
BH-49B-93 )
Mercury - BH-47A-93 UJ
BH-47B-93 UJ
BH-48A-93 Uj
BH-48B-93 UJ
BH-49A-93 U]
BH-56A-93 UJ
BH-49B-93 U]
vOC DW-1-93 J/UJ
BH-11R-93 J/U]
BH-36R-93 J/U]
SVOC BH-36R-93 UJ

Sample results should be quatified as:
J - The associated value is an estimated quantity for detected analytes.
UJ - The analyte was checked for, but not detected. The associated value is 2n estimate.



TABLE3

ANALYTES DETECTED IN METHOD BLANKS
TEXTILE ROAD SITE
MAY 1993 SAMPLING EVENT

Qualified Sample
Analysis Parameter Sample ID Result (mg/kg) 1
vOC Acetone BH-2B-93 0.017U
BH-46D-93 0.014U
BH-46C-93 0.014U
2-Butanone BH-41A-93 0.011U
BH-5D-93 0.011U
BH-26B-93 0.011U
BH-31A-93 0.055U
BH-46D-93 0.012U
BH-46C-93 0.012U
BH-21A-93 1.4U
BH-71A-93 1.4U
$5-6-93 0.012U
DW-1-93 0.010U(mg/L)
BH-11R-93 0.010U(mg/L)
BH-36R-93 0.010U(mg/L)
Methylene chloride BH-36B-93 0.012U
BH-55B-93 0.012U
BH-2D-93 0.011U
BH-60C-93 0.012U
BH-11A-93 0.011U
55-6-93 0.012U
DW-1-93 0.010U(mg/L)
BH-11R-93 0.010U(mg/L)
BH-36R-93 0.010U(mg/L)
SVOC Di-n-butylphthalate BH-2C-93 0.780U
BH-2D-93 0.350U
BH-60C-93 0.380U
BH-11A-93 0.330U
BH-72B-93 0.570U
BH-11R-93 0.010U(mg/L) -
bis(2-Ethylhexyl)phthalate BH-26B-93 11U
BH-11R-93 0.010U(mg/L)

1 Sampile results should be qualified as: _
U - The analyte was analyzed for, but was not detected above the reported sample quanuation



Analysis
PCB

Pest/PCB

Sample ID

BH-52B-93
BH-5R-93

BH-37R-93

BH-38R-93
BH-36B-93
BH-55B-93
BH-5D-93
BH-26B-93
BH-31A-93
BH-46D-93
BH-46C-93
BH-2C-93
BH-2D-93
BH-6B-93
BH-72B-93
BH-60C-93

TABLE 4

QUALIFIED SAMPLE DATA DUE TO VIOLATION OF

SURROGATE RECOVERY ACCEPTANCE CRITERIA

TEXTILE ROAD SITE
MAY SAMPLING EVENT
Surrogate
Compound % _Recovery
Decachlorobiphenyl 51
Decachlorobiphenyl 55

2,4,5,6-Tetrachloro-m-xylene 58

Decachlorobiphenyl

12

2,4,5,6-Tetrachloro-m-xylene 21
2,4,5,6-Tetrachloro-m-xylene 40

Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyi
Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyl
Decachlorobiphenyl

1 Sample results should be qualified as:
] - The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in
. the sample.
U] - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit

is approximate and may or may not represent the actual limit of quantitation necessary to accurately and precisely
measure the analyte in the sample.

NR - No additional qualification was deemed necessary.

54
4
40
46
19
49
54
39
34
47
20
50

% Recovery
Limits

- 60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150

ualifier!

Uj
UJ
NR



TABLES

OUTLYING MS/MSD RESULTS
ORGANIC ANALYSES
TEXTILE ROAD SITE
MAY SAMPLING EVENT
Spiking MS MSD % Recovery RPD
Pest/PCB BH-28-93 4,4'-DDT 54 100 23104 60 50 U)
Dicldrin 25 120 31-134 131 38 uJ
Endrin 259 464 42-139 57 45 U
vOC BH-2B-93 Chlorobenzene 146 106 60-133 32 21 J
BH-72B-93 1,1-Dichlorocthane 181 m 59.172 48 22 Ul
Toluene 143 131 59-139 95 21 Uj
PCB Bi1-50B-93 PCB 1248 87 112 39-155 25 19 9]

1 Sample results should be qualified as:
J - The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
UJ - The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate
and may or may not represent the actuzimit of quantitation ne-  -ary to accurately gnd preciscly measure the analyte in the saniple




Analysis
Cyanide
Metals

Metals

Metals

Metals

Spiked
Sample ID

BH-60C-93
BH-2B-93

BH-60C-93

BH-2B-93

BH-60C-93

TABLE6

INORGANIC ANALYSES
TEXTILE ROAD SITE
MAY SAMPLING EVENT

Spiking MS
u % Recovery
Cyanide 23
Cadmium 17
Lead 0
Arsenic 0
Arsenic 49

QUALIFIED SAMPLE DATA DUE TO VIOLOATION OF
MATRIX SPIKE ACCEPTANCE CRITERIA

Page 10f ¢

% Recovery Associated Qualified Sample
Limits  Samples Result (mg/kg )
75-125 BH-60C-93 ND(0.20)R
75-125 BH-2B-93 1.4J
75-125 BH-50A-93 69]
BH-50B-93 68]
BH-59A-93 80]
BH-2C-93 13]
BH-2D-93 8.2
BH-6B-93 55]
BH-60C-93 13]
BH-11A-93 12
BH-16B-93 31)
BH-21A-93 74)
BH-71A-93 64]
BH-72B-93 16]
55-6-93 139
75-125 BH-2B-93 15]
BH-41A-93 3.6)
BH-46B-93 6.1]
BH-36B-93 9.9]
BH-55B-93 5.0]
BH-5D-93 6.2]
BH-26B-93 4.1)
BH-31A-93 42]
BH-46D-93 4.3
BH-46C-93 6.6)
75-125 BH-50A-93 15]
BH-50B-93 19]
BH-59A-93 -15]
BH-2C-93 8.9]
BH-2D-93 5.8]
BH-6B-93 16]
BH-60C-93 7.5)
BH-11A-93 5.6)
BH-16B-93 29]
BH-21A-93 65]
BH-71A-93 37
BH-72B-93 19J
$5-6-93 20]



Metals

Metals

Spiked

BH-2B-93

BH-2B-93

BH-60C-93

BH-2B-93

BH-2B-93

TABLE6

QUALIFIED SAMPLE DATA DUE TO VIOLOATION OF

MATRIX SPIKE ACCEPTANCE CRITERIA

INORGANIC ANALYSES
TEXTILE ROAD SITE
MAY SAMPLING EVENT

Spiking MS

% Recovery Associated

Compound % Recovery  Limits  Samples

Antimony 21

Antimony 2]

Antimony Ko

Arsenic 0

Chromium 161

75-125

75-125

75-125

75-125

75-125

BH-2B-93

BH-41A-93
BH-46B-93
BH-36B-93
BH-55B-93
BH-5D-93

BH-26B-93
BH-31A-93
BH-46D-93
BH-46C-93

BH-50A-93
BH-50B-93
BH-59A-93
BH-2C93
BH-2D-93
BH-6B-93
BH-60C-93
BH-11A-93
BH-16B-93
BH-21A-93
BH-71A-93
BH-72B-93
S5-6-93

BH-2B-93

BH-41A-93
BH-46B-93
BH-36B-93
BH-55B-93
BH-5D-93

BH-26B-93
BH-31A-93
BH-46D-93
BH-46C-93

BH-2B-93

BH-41A-93
BH-46B-93
BH-36B-93
BH-55B-93
BH-5D-93

BH-26B-93

Page 20f 4

Qualified Sample
Result (mglkg )

ND(15)R
ND(13)R
ND(14)R
ND(1SR
NIXI5R
ND(14)R
ND(14)R
ND(13)R
ND(14)R
ND(14)R

ND(13)R
ND(14)R
ND(14)R
ND(14)R
ND(13)R
ND(15)R
ND(14R
ND(13)R
NDQDR
24]
14]
NDQDR
ND(14)R

ND(1.2)R
ND(1.DR
ND(1.1)R
ND(1.2)R
ND(1.2)R
ND(1.DR
ND(1.DR
ND(I.DR
NIDX1.2)R
ND(1.2)R

86)
11
83)
14
21)
75)
13]



Analysis

Metals

Metals

Metals

Metals

Metals

Metals

Spiked
Sample ID

BH-2B-93

BH-2B-93

BH-2B-93

BH-2B-93

BH-2B-93

BH-60C-93

Page 3 0f 4
TABLE 6

QUALIFIED SAMPLE DATA DUE TO VIOLOATION OF
MATRIX SPIKE ACCEPTANCE CRITERIA
INORGANIC ANALYSES
TEXTILE ROAD SITE
MAY SAMPLING EVENT

Spiking - MS % Recovery Associated Qualified Sample
% Recovery  Limits  Samples Result (mglkg )
Chromium 161 75-125 BH-31A-93 13]
BH-46D-93 4.5]
BH-46C-93 12J
Copper 976 75-125 BH-2B-93 495]
BH-41A-93 14]
BH-46B-93 11)
BH-36B-93 36)
BH-55B-93 109]
BH-5D-93 18]
BH-26B-93 58]
BH-31A-93 34]
BH-46D-93 15]
Copper 976 75-125 BH-46C-93 24]
Lead 258 75-125 BH-2B-93 166)
BH-55B-93 290]
Manganese 248 75-125 BH-2B-93 13,000]
BH-41A-93 280j
BH-46B-93 347)
BH-36B-93 235)
BH-55B-93 591)
BH-5D-93 222]
BH-26B-93 230
BH-31A-93 222j
BH-46D-93 245)
BH-46C-93 430]
Manganese 171 75-125 BH-50A-93 328)
BH-50B-93 366]
BH-59A-93 488]
BH-2C-93 16,100]
BH-2D-93 391}
BH-6B-93 412]
BH-60C-93 336]
BH-11A-93 378]
BH-16B-93 818]
BH-21A-93 4,170)
BH-71A-93 3,080]
BH-72B-93 148])

55-6-93 665]



Page 40f 4
TABLE 6

QUALIFIED SAMPLE DATA DUE TO VIOLOATION OF
MATRIX SPIKE ACCEPTANCE CRITERIA

INORGANIC ANALYSES
TEXTILE ROAD SITE
MAY SAMPLING EVENT
Spiked Spiking MS % Recovery Associated Qualified Sample
Anglysis Sample ID Compound % Recovery  Limits  Semples !
Metals BH-2B-93 Zinc 1,100 75-125 BH-2B-93 346)
BH-41A-93 30)
BH-46B-93 32)
BH-36B-93 57)
BH-55B-93 470)
BH-5D-93 58]
BH-26B-93 58)
BH-31A-93 41]
BH-46D-93 39}
BH-46C-93 63]
Metals BH-56A-93 Antimony 65 75-125 BH-47A-93 ND(13)U)
BH-47B-93 ND(19U]J
BH-48A-93 ND(14)UJ
BH-48B-93 ND(14)U]
BH49A-93 ND(13)U]}
BH-56A-93 ND(13)U)
BH-49B-93 ND(13)U]
Metals BH-56A-93 Arsenic 47 75-125 BH47A-93 ND(2.0)U]
BH-47B-93 2.1)
BH-48A-93 ND(2.0)U]
BH-48B-93 32)
BH-49A-93 2.1)
BH-56A-93 32)
BH-49B-93 ND(Q.0)UJ
Metals BH-56A-93 Lead 34 75-125 BH-47A-93 4.1)
BH-47B-93 89j
BH-48A-93 48]
BH-48B-93 54]
BH-49A-93 3.0]
BH-56A-93 49)]
BH-49B-93 6.1)

1 Sample results should be qualified as:

] - The associated value is an estimated quantity.

U] - The material was analyzed for, but was not detected. The associated value is an estimate and
may be inaccurate or imprecise.

R - The data are unusable.



Metal

Metal

Metals

Metals

Spiked
Sample ID

BH-2B-93

BH-2B-93

BH-2B-93

BH-60C-93

LABORATORY DUPLICATE
INORGANIC ANALYSES
TEXTILE ROAD SITE
MAY SAMPLING EVENT
Spiking RPD
RPD Limit
Calcium 41 20
Lead 39 20
Manganese 49 20
Lead 39 35

1 Sample results should be qualified as:

TABLE 7

QUALIFIED SAMPLE DATA DUE TO VIOLATION OF

Associated

Samples

BH-2B-93

BH-41A-93
BH-46B-93
BH-36B-93
BH-55B-93
BH-5D-93

BH-26B-93
BH-31A-93
BH-46D-93
BH-46C-93

BH-2B-93

BH-2B-93

BH-41A-93
BH-46B-93
BH-36B-93
BH-55B-93
BH-5D-93

BH-26B-93
BH-31A-93
BH-46D-93
BH-46C-93

BH-50A-93
BH-50B-93
BH-59A-93
BH-2C-93
BH-2D-93
BH-6B-93
BH-60C-93
BH-11A-93
BH-16B-93
BH-21A-93
BH-71A-93
BH-72B-93
55-6-93

Qaulified Sample
1

64.300]
13,800]
19,600]
14,900]
38,000)
91,000]
19,000}
38,100)
118,000)
94,200}

166)

2%

NR

NR

5%

NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

] - The analyte was positively identifed; the associated numerical value is the approximate
concentration of the analyte in the sample.
NR - No additional qualification was deemed necessary.
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TABLE 8
FIELD DUPLICATE SAMPLE RESULTS
TEXTILE ROAD SITE
MAY SAMPLING EVENT
Investigative Duplicate
Sample Sample
BH-36B-93 BH-55B-93
(mg/kg) (m RPD
Aluminum 5.910 6,720 12
Arsenic 9.9 5.0 66
Barium 254 122 70
Beryllium 13 ND! (1.2) NC2
Caldum 14,900 38,000 87
Chromium 14 21 40
Copper 36 109 100
Iron 8.970 16,300 58
Lead 14 290 181
Magnesium 4,790 9,020 61
Manganese 235 591 86
Nickel 15 15 0
Vanadium 2 23 4
Zinc 57 470 156
Mercury ND{0.12) 0.28 NC
4,4-DDE ND(0.0041) 0.0044 NC
4,4-DDT ND(0.0041) 0.0080 NC
Acetone 0.015 0.031 61
Benzene 0.003) 0.003) 0
2-Butanone 0.041 0.004} 164
Carbon disulfide 0.001} ND(0.012) NC
Ethylbenzene 0.002) 0.002J 0
Methlene chloride 0.005)B 0.005]B 0
4-methyl-2-pentanone 0.003] ND(0.012) NC
Xylenes(total) 0.004] 0.004) 0

! ND - Non-derect

2 NC - Non calculable



Aluminum
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt

Copper

Iron

Lead
Manganese
Nickel

Silver
Vanadium
Zinc

PCB-1254
Acetone
2-Butanone
Carbon disulfide
Total-xylenes
Bromomethane
Methylene chloride
Toluene

TABLE 8
FIELD DUPLICATE SAMPLE RESULTS
TEXTILE ROAD SITE
MAY SAMPLING EVENT
Investigative Duplicate
Sample Sample
BH-21A-93 BH-71A-93
mg/kg mg/kg
27,800 27,500
24 14
65 37
46 83
29 2.5
1,750 1,240
70 61
1,800 1,570
604,000 489,000
74 64
4,170 3,080
443 288
4.8 2.6
105 38
448 412
230 44
ND(1.4) 1.7
1.4B 0.23]
0.27] ND(1.4)
- 0.20) 0.20]
ND(1.4) 0.50]B
ND(1.4) 0.21]
ND(1.4) 0.46]

RPD

1.1
52
54
57
14

13
13
21
14
27
42
59
17
0.8
136
NC
143
NC

NC
NC
NC
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TABLE 8

FIELD DUPLICATE SAMPLE RESULTS
TEXTILE ROAD SITE

MAY SAMPLING EVENT
Investigative Duplicate
Sample Sample
BH-16B-93 BH-72B-93
(mg/kg) (mg/kg) RPD

Aluminum 9310 3,040 101
Arsenic 29 19 41
Barium 498 410 19
Beryllium 29 27 7
Cadmium 13 ND(1.7) NC
Calcium 2,140 1370 43
Chrom.ium 193 32 143
Cobalt 16 ND(10) NC
Copper 671 72 161
Iron 101,000 195,000 135
Lead 31 16 63
Manganese 818 148 138
Nickel 99 19 135
Selenium 19 ND(1.7) NC
Vanadium 26 20 26
Zinc 82 16 134
PCB-1254 19 3.6 176
Acetone 0.56 6.2 166
Toluene 0.026) ND(2.1) NC
Ethylbenzene (ND).087 0.46 NC
Aluminum 1,600 4,700 98
Arsenic 21 32 41
Caldum 75,000 35,000 72
Chromium 34 97 96
Copper 6.9 1 45
lron 4,900 10,000 68
Lead 30 49 48
Magnesium 10,000 8200 19
Manganese 210 190 10
Nickel NID(8.0) 11 NC
Vanadium ND(10) 15 NC
Zinc 13 32 84
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TABLE 8

FIELD DUPLICATE SAMPLE RESULTS
TEXTILE ROAD SITE

MAY SAMPLING EVENT
Investigative Duplicate
Sample Sample
BH-16B-93 BH-72B-93
(mg/kg) (mg/kg) RPD
PCB-1254 19,600 3,600 136
BH-20B-93 BH-70B-93
PCB-1254 4,200 1,000 123
| BH-21A-93 BH-71A-93
PCB-1254 230,000 44,000 135
BH-21B-93 BH-55B-93
PCB-1254 230,000 310,000 29
BH-22B-93 -56B-
PCB-1254 49,000 50,000 2
BH-24A-93 BH-58A-93

PCB-1254 16,000 130,000 156
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TABLE : 1
EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : TRESPASSER-SURFACE SOIL
SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS).

LOCATION : ON-SITE

CS x CF x SA x AF x MF x ABS x EF x ED + CSxIRx ABSxCFxEFxED xPTF
EQUATION : INTAKE (mg/kg-day) = AT x BW AT x BW

where :

CS = Chemical Concentration in Soil (mg/kg)

IR = Ingestion Rate (mg soil/day)

SA = Skin Surface Area Available for Contact (cm2/event)

CF = Conversion Factor (10E-06 kg/ing)

EF = Exposure Frequency (days/years)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time (period over which exposure is averaged — days)

AF = Soil to Skin Adherence Factor (mg/cm2)

ABS = Absorption Factor (unitless)

MF = Matrix Factor; partt of chemical on soil that is in contact with skin (%/100)
PTF = Percent of Time Factor: Percent of time in contaminated area. (%/100)

VARIABLE ASSUMPTIONS MEAN RME REFERENCES

CS (mg/kg) MEAN 95th % RAGS(1,2)
IR - (mg/exposure) 100 100 RAGS (1,2)
SA (an2) 2000 2000 DEAP (3)
CF (kg/mg) 0.000001 0.000001 RAGS (1,2)
EF (days/year) 12 24 PROFESSIONAL JUDGEMENT
ED - (CARCINOGEN) (yrs) 9 18 RAGS(1,2)
ED - (NON-CARC.) (yr) 1 1 RAGS(1,2)
BW (OLDER CHILD) kg 48 48 RAGS(1,2)
AT (CARCINOGEN) (yrs x days/yr) 25550 25550 RAGS(1,2)
AT (NON-CARCINOGEN) (yrs x days/yr) 365 365 RAGS(1,2)
AF (mg/cm2) 05 1 DEAP (3)
MF 0.15 0.15 HAWLEY 4)
ABS ORAL (CHEMICAL SPECIFIC) .
DERMAL (CHEMICAL SPECTFIC)
PTF 1 1 PROFESSIONAL JUDGEMENT
NOTE:

(1) EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND MANUAL, DECEMBER 1989, EPA /540/1-89/002.

(2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991

(3) EPA DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA/600/8-89/011B, JANUARY 1992.

(4) HAWLEY, ] K.. "ASSESSMENT OF HEALTH RISK FROM EXPOSURE TO CONTAMINATED SOIL", RISK ANALYSIS, VOL.5 NO.4, 1985.

CRA 4770 {12)



TABLE : .

MEDIA CONCENTRATIONS AND CHEMICAL CONSTANTS

SITE . TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4 BGS).
LOCATION : ON-SITE
MEDIA : SURFACE SOIL
POPJLATION : OLDER CHILDREN
EXPOSURE € _ENARIO : TRESPASSER-SURFACE SOIL

ORAL DERMAL
MEDIA CONCENTRATION BIOAVAIL FACTOR BIOAVAIL FACTOR
ORAL ORAL

MEAN RME CSF RD MEAN RME MEAN RME
PARAMETER mg/kg mg/kg  1/(mg/kg/d) mg/kg/d /100  %/100 %/100  %/100
PCBs
AROCLOR-1254 8.80E+00 LS3E01 7.70E+00 7.06-05 050 050 001 0.01
AROCLOR-1260 790E-01 J60E«00  7.70E+00 7.0E-05 050 050 001 0.0m
METALS
ARSENIC 1.58E+01 302E+01 175E<00  3.00E-04 050 050 0.01 0.0
CHROMAAM L73E-® SS4E(2 NA 1.00E+00 050 050 0m 001
COBALT LI12E+01 2696401 NA NA 0.50 0s0 0m 0.01
NA = NOT AVAILABLE



TABLE : 3

EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS).
LOCATION : ON-SITE
MEDIA : SURFACE SOIL
POPULATION : OLDER CHILDREN
EXPOSURE SCENARIO : TRESPASSER-SURFACE SOIL

LIFETIME AVERAGE ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
(mg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RD
PARAMETER MEAN RME MEAN 95th % MEAN  95th % MEAN  95th%
PCBs
AROCLOR-1254 3.99E-08 286E-07 307E07  2.20E-06 3.10E07  1.11E-06 443E03  159E-02
AROCLOR-1260 3.58E-09 2.99E-08 276E-08  2.30E-07 279E-08  1.16E-07 398E-04  1.66E-03
METALS . .
ARSENIC 7.17E-08 5.64E-07 125E-07  9.87E-07 557E07  2.19E-06 1.8E0C  731E-03
CHROMIUM 7.86E-07 103E05  0.00E+00  0.00E+00 6.11E06  4.02E-05 6.11E-06  4.02E-05
COBALT 5.08E-08 502E07  O0.00E+00  0.00E+00 395607 195E-06 0.00E+00  0.00E+00
TOTAL LIFETIME
ADDED CANCER RISK: 460E-07  3.42E-06 HAZARD INDEX: 670E03  249E-02

CRA TR0 (12)



POPULATION :
: TRESPASSER-SURFACE SOIL

TABLE : 4

SUMMARY TABLE

ON-SITE

. TEXTILE ROAD SITE
- SURFACE SOIL - A_.. SURFACE SAMPLES COLLECTED IN SITE AREA (@ - 4 BGS).
LOCATION -
: SURFACE SOIL

OLDER CHILDREN

MEDIA CONCENTRATION LIFETIME UPPER BOUND HAZARD QUOTIENT

EXCESS CANCER RESK CDU/RID
MEAN BRME
PARAMETER og/kg o/l MEAN 95th % MEAN  %th%
s
AROCLOR-1254 8.80E+00 1.53E+01 30707 220606 440E0  1SE®
AROCLOR-1260 7.906-01 160E+00  27E08  230E07 396E0t  166E-1
METALS
ARSENIC 158401 302E+01 125607  987ELY LS6ED . 3IE®
CHROMIUM 173E-@ SSeE.Q2  OODE+OC  0.00E+00 611E06 40K
CQOBALT 112601 269£.01  O0O0E<00  OOOE-00 000E+00  0.00E+00
TOTAL UFETIME
ADDED CANCER RISK: 450E497  342E06
HAZARD INDEX: CMEM 20EW@



TABLE : 5
EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : MAINTENANCE WORKER
SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS)
LOCATION : ON-SITE

EQUATION : INTAKE (mg/kg-day) = CS x CF x SA x AF x MF x ABS x EF x ED + CSxIRx ABSxCFxEFxED

BW X AT BW X AT
where :
CS = Chemical Concentration in Soil (mg/kg)
IR = Ingestion Rate (mg soil/day)
SA = Skin Surface Area Available for Contact (cm2/event)
CF = Conversion Factor (10E-06 kg/mg)
EF = Exposure Frequency (days/years)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (period over which exposure is averaged - days)
AF = Soil to Skin Adherence Factor (ng/cm2)
ABS = Absorption Factor (unitless)
MF = Matrix Factor; part of chemical on soil that is in contact with skin (%/100)
PTF = Percent of Time Factor: Percent of time in contaminated area. (%/100)

VARIABLE ASSUMPTIONS MEAN RME REFERENCES
CS (mg/kg) MEAN 95th % RAGS(1)
IR - ADULT (mg/exposure) 50 50 RAGS (1,2)
SA - ADULT) (cm2) 2000 2000 DEAP (3)
CF (kg/mg) 0.000001 0.000001 RAGS (1,2)
EF (days/year) 250 250 RAGS (1) & PROFESSIONAL JUDGEMENT
ED - (CARCINOGEN) (yrs) 10 25 RAGS (1,2)
ED - (NON-CARC.) (yr) 1 1 RAGS (1.2)
BW (ADULT) (kg) 70 70 RAGS (12)
AT (CARCINOGEN)  (yrs x days/yr) 25550 25550 RAGS (12)
AT (NON-CARCINOGEN)) (yrs x days/yr) 365 35 RAGS (1.2)
AF (mg/cm2) 0S 1 DEAP (3)
MF 0.15 0.15 HAWLEY (4)
ABS ORAL (CHEMICAL SPECIFIC)
DERMAL (CHEMICAL SPECTFIC)
PTF 1 1 PROFESSIONAL JUDGEMENT
NOTE:

(1) EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND MANUAL, DECEMBER 1989, EPA /540/1-89/002.
(2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991
(3) EPA DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA/600/8-89/011B, JANUARY 1992.

(4) HAWLEY, J K. "ASSESSMENT OF HEALTH RISK FROM EXPOSURE TO CONTAMINATED SOIL", RISK ANALYSIS, VOL. 5, NO. 4, 1985.

CRA R (12)

x PTF



TABLE : 6

MEDIA CONCENTRATIONS AND CHEMICAL CONSTANTS

SITE - TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4 BGS)
LC “ATION : ON-SITE
MED'A : SURFACE SOIL
POPULATION : ADULT WORKER
EXPOSURE SCENARID : MAINTENANCE WORKER

ORAL DERMAL
MEDIA CONCENTRATION BIOAVAIL FACTOR BIOAVAILL FACTOR
ORAL ORAL

MEAN RME CSF RD MEAN  RME MEAN  RME

PARAMETER mg/kp  wg/ky 1/(mg/kg/d) mg/kg/d %/100  %/100 %/100  %/100
PO

AROCLOR-1254 8S0E+00  153E«01  77E.00  700EDS 0so 050 001 001

AROCLOR-1260 7.90€-01 160E-00  77DE+00  7.006-05 050 050 001 0.01

ARSENIC 1.58E-01 32E01 1.75E+00 3.006-0¢ 050 050 001 0.01
CHROMIUM 173E-@ SS4E-Q2 NA 1.00E+00 s 050 001 0.01
QOBALT L12E-01 169E+01 NA NA 050 050 0.01 0.01
NA = NOT AVAILABLE



TABLE : 7

EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD SITE
SECTOR : SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4’ BGS)
LOCATION : ON-SITE
MEDIA : SURFACE SOIL
POPULATION : ADULT WORKER
EXPOSURE SCENARIO : MAINTENANCE WORKER

LIFETIME AVERAGE ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
{mg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RID
PARAMETER MEAN RME MEAN .  95th% MEAN 95th % MEAN  95th%
PCBs
AROCLOR-1254 3.26E-07 1.50E-06 251E-06  1.15E05 228E-06  4.19E-06 326E02  5.99E-02
AROCLOR-1260 2.93E-08 1.57E-07 225E07  121E-06 205E07  4.38E-07 293E03  6.26E-03
METALS
ARSENIC 5.85E-07 2.95E-06 102E06  5.17E-06 410E-06  8.27E-06 LI7E-02  2.76E-02 .
CHROMIUM 6.42E-06 5.42E-05 0.00E+00  0.00E+00 449E05 152E-04 449E-05 152E-04
COBALT 4.15E-07 2.63E-06 0.00E+00  0.00E+00 290E06  7.37E-06 0.00E+00  0.00E+00
TOTAL LIFETIME
ADDED CANCER RISK: 376E-06  1.79E-05 HAZARD INDEX: 492E-02  9.39E-02

CRA 470 (12)



TABIE: 8

SUMMARY TABLE

- TEXTILE ROAD SITE
: SURFACE SOIL - ALL SURFACE SAMPLES COLLECTED IN SITE AREA (0 - 4' BGS)
- ON-SITE

: SURFACE SOIL
- ADULT WORKER

: MAINTENANCE WORKER

MEDIA CONCENTRATION LIFETIME UPPERBOUND  HAZARD QUOTIENT
EXCESS CANCER RESK CDI/RD
MEAN RME
PARAMETER me/kg me/kg MEAN  %5th% MEAN _ %5th%
PC
AROCLOR-1254 BS0E-00 1301 251E<>  LISES INE®@  SHER
AROCLOR-1260 7.90E-01 L60E+00  22SE47  121E06 293E®@  626E®
METALS
ARSENSC 1S8E+01  302E.0)  10E06  SI7E06 LIVE®R  276E®@
CHROMIUM 1732 SSE-02  O00E-00  O.00E+00 AGE®S  1E0
COBALT 112Es01  269E+01  OO0E-00  O.00E+00 000E+00  0.00E+00
TOTAL UFETIME
ADDED CANCER RISK: ITED6 1 PES
HAZARD INDEX: AZER IPER



TABLE : 9
EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : CONSTRUCTION WORKER
SITE : TEXTILE ROAD SITE
SECTOR : SUB-SURFACE SOIL - ALL SAMPLES COLLECTED IN SITE AREA (0" - 10’ BGS).

LOCATION : ON-SITE

EQUATION : INTAKE (mg/kg-day) = CS x CF x SA x AF x MF x ABS x EF x ED + CSxIRx ABSxCFxEFxED xPTF
BW X AT BW X AT

where :

CS = Chemical Concentration in Soil (mg/kg)

IR = Ingestion Rate (mg soil/day)

SA = Skin Surface Area Available for Contact (cm2/event)

CF = Conversion Factor (10E-06 kg/mg)

EF = Exposure Frequency (days/years)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time (period over which exposure is averaged —~ days)

AF = Soil to Skin Adherence Factor (mg/cm2)

ABS = Absorption Factor (unitless)

MF = Matrix Factor; part of chemical on soil that is in contact with skin (%/100)
PTF = Percent of Time Factor: Percent of time in contaminated area. (%/100)

VARIABLE ASSUMPTIONS MEAN RME REFERENCES
S (mg/kg) MEAN 95th %
IR - ADULT (mg/exposure) 50 50 RAGS (12)
SA - ADULT) (cm2) 2000 2000 DEAP (3)
CF (kg/mg) 0.000001 0.000001 RAGS (1,2)
EF (days/year) 250 250 RAGS (1,2)
ED - (CARCINOGEN) (yrs) 1 1 RAGS (1)& PROFESSIONAL JUDGEMENT
ED - (NON-CARC.) (y7) 1 1 RAGS (1,2)
BW (ADULT) (kg) 70 70 RAGS (1,2)
AT (CARCINOGEN)  (yrs x days/yr) 25550 25550 RAGS (12)
AT (NON-CARCINOGEN) (yrs x days/yr) 365 365 RAGS (1.2)
AF (mg/cm2) 05 1 DEAP (3)
MF 015 0.15 HAWLEY @)
ABS ORAL (CHEMICAL SPECIFIC)
DERMAL (CHEMICAL SPECIFIC)
PTF 1 1 PROFESSIONAL JUDGEMENT
NOTE:

(1) EPA “RISK ASSESSMENT GUIDANCE FOR SUPERFUND MANUAL, DECEMBER 1989, EPA /540/1-89/002.

(2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991

(3) EPA DERMAL EXPOSURE ASSESSMENT: PRINCIPLES AND APPLICATIONS, EPA/600/8-89/011B, JANUARY 1992.

(4) HAWLEY, ] K.. "ASSESSMENT OF HEALTH RISK FROM EXPOSURE TO CONTAMINATED SOIL", RISK ANALYSIS, VOL.5, NO 4, 1985.

CRA @M (12)



TABLE :

MEDIA CONCENTRATIONS AND CHEMICAL CONSTANTS

SITE : TEXTILE ROAD SITE

SECTOR : SUB-SURFACE SOIL - ALL SAMPLES COLLECTED IN SITE AREA (0 - 100 BGS).

LOCATION : ON-SITE
MEDIA : SUB-SURFACE SOIL
POPULATION : ADULT WORKER
BEOSURE SCENARIO : CONSTRUCTION WORKER

ORAL DERMAL
MEDIA CONCENTRATION BIOAVAIL FACTOR BIOAVAL. FACTOR
ORAL ORAL

MEAN RME CSF RD MEAN  RME MEAN  RME
PARAMETER _og/ky  og/kg  Vimg/kg/d) mglkg/d %/100 __%/100 %/100 _ %/100
e 3
AROCLOR-1254 920E-00  1S3E+01  TFE0  70EDS 050 050 00 0.01
AROCLOR-1260 6S0E01  LIOE-Q0  770E«0  70EGS as0 050 601 001
METALS
ARSENIC 126E+01  IMEOI  U75E<00 300604 as0 os0 on 0.01
CHROMIUM IEOE-01 2606 NA 1.00E+00 aso 050 001 oo g
COBALT STE0  1S51E01 NA NA 050 050 001 0.01
NA = NOT AVAILABLE



TABLE : 11
EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD SITE
SECTOR : SUB-SURFACE SOIL - ALL SAMPLES COLLECTED IN SITE AREA (0' - 10' BGS).
LOCATION : ON-SITE '
MEDIA : SUB-SURFACE SOIL
POPULATION : ADULT WORKER
EXPOSURE SCENARIO : CONSTRUCTION WORKER

LIFETIME AVERAGE. ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
(mg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RID
PARAMETER MEAN RME MEAN 95th % MEAN  95th % MEAN  95th %
PCBs
AROCLOR-1254 341E-08 5.99E-08 262E07  461E-07 239E06  4.19E-06 341E02 599E-02
AROCLOR-1260 241E-09 431509 1.85E-08  3.32E-08 169E-07  3.01E-07 241E03  431E-03
METALS
ARSENIC 4.67E-08 7.59E-08 8.17E-08  1.33E-07 327E06  5.32E-06 109E02  177E-02
CHROMIUM 3.56E-07 1.02E-06 0.00E+00  0.00E+00 249E05  7.12E-05 249E-05  7.12E-05
COBALT ' 306E-08  591E-08 0.00E+00  0.00E+00 2.14E06  4.14E-06 0.00E+00  0.00E+00
TOTAL LIFETIME
ADDED CANCER RISK: 363E07  627E07 HAZARD INDEX: 474E-02  B20E-02
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SUMMARY TABLE

SITE : TEXTILE ROAD SITE
SECTOR : SUB-SURFACE SOIL - ALL SAMPLES COLLECTED IN SITE AREA (0" - 10" BGS).

LOCATION : ON-SITE

MEDIA : SUB-SURFACE SOIL
POPULATION : ADULT WORKER

EXPOSURE SCENARIO : CONSTRUCTION WORKER

TABLE : 12

MEDIA CONCENTRATION LIFETIME UPPERBOUND  HAZARD QUOTIENT
EXCESS CANCER RISK CDURID
MEAN e
PARAMETER o mg/kg MEAN  o5¢.% MEAN _ %5th%
PChs
AROCLOR-125¢ 920E400  1S3E+01 26307 4SIEW 341EQR 5 WEW
AROCLOR-1260 6.50E-01 LI0E+00 185608  332E08 241E03  43IE®
METALS
ARSENIC 1266401  1MEs01  BI7EG8  133E7 092 177E®
CHROMIUM 960E+01  260E+«02  000E-00  Q.00E+00 20605 71K
COBALT 827E-00  151E«01 00000  0O00E+0D 0.00E+00  0.00E+00
TOTAL LIFETIME
ADOED CANCER RISK: 36ED  6.TEW
HAZARD INDEX: AZE®@  SNER

Ra FBaD



TABLE : 13

EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : DRINKING WATER
SITE : TEXTILE ROAD SITE
SECTOR : GROUNDWATER - UPPER WATER TABLE ZONE
LOCATION : ON-SITE

EQUATION : INTAKE (mg/kg-day) = CW x IR x EF x ED
BW x AT

where :

CW = Chemical Concentration in Water (mg/liter)

IR = Ingestion Rate (liters/day)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time - period over which exposure is averaged (days)

VARIABLE . MEAN RME REFERENCES:
CW (mg/ liter) MEAN 95th % RAGS(1,2)

IR ADULT (liters/day) 1 1 RAGS(1,2)

EF (days/yr) 250 250 RAGS (1,2)

ED - carc. (yr) 10 25 RAGS (1,2)

ED - non-carc. (yr) 1 1 RAGS (1.2
BW ADULT (kg) 70 70 RAGS (1,2)

AT - carcinogen (years x days) 25550 25550 RAGS (1,2)
AT - non-carcinogen (years x days) 365 365 RAGS (1,2)
NOTES:

(1) EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND" MANUAL, DECEMBER 1989; EPA/540/1-89/002.
(2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991

CRA 70 (12)



TAMLE - M4

MEDIA CONCENTRATIONSACONSTANTS

MEDIA : GROUNDWATER

SITE : TEXTILE ROAD SITE
SECTOR : GROUNDWATER - UPPER WATER TABLE ZONE
LOCATON : ON-SITE

BPXIPOSURE SCENARIO : DRINKING WATER

MEDIA CONCENTRATION
ORAL ORAL
MEAN RME CSF R
PARAMETER me/L mg/L  1/(mg/kg/d) mg/kgid
PCBs
AROCLOR-1254 130601 320601 7 70E+00 70E05
vOC
ACETONE 200E-02 3.00E-02 NA 1.00E-01
BNA
MIS2-ETHYLHEXYLIPHTHALATE 1.00E-2 1.00E-@ 140E-02 2.006-02
METALS (UNFILTERED)
ARSENIC 200 200E-@ 1.75E<00  3.00E-04
BERYLLIUM 3.00E-03 4.00E-03 430E.00 SOE-®
LEAD 7.00E-@ 1.20€-01 NA 1.40E-03
MANGANESE 141E+00 1.886+00 NA 5.006-03
NICKEL 5.00E-@ 8.00E-02 NA 2006-02
METALS (FILTERED)
BERYLLIUM 3.00E-8 5 00E-03 430E400 500603
CHROMIUM 1.206-@ 280E-@2 NA 1.00E«00
MANGANESE S.60E-01 7.70€-01 NA 5 00E-03

NA = NOT AVAILAMLE

w/



TABLE : 15

EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD SITE
SECTOR : GROUNDWATER - UPPER WATER TABLE ZONE
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER

LIFETIME AVERAGE ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
tmg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RD

PARAMETER MEAN RME MEAN 95th % MEAN 95th % MEAN 95th %
PCBs
AROZLOR-1254 1.82E-04 1.12E-03 1.40E-03 8.61E-03 1.27E-03 3.13E-03 1.82E+(1  4.47E+01
vOC

U ACETONE 2.80E-05 1.05E-04 0.00E+00 0.00E+00 1.96E-04 2.94E-04 1.96E-03 2.94E-03
BNA
BIS(2-ETHYLHEXYL)PHTHALATE 1.40E-05 3.49E-05 1.96E-07 4.89E-07 9.78E-05 9.78E-05 4.89E-03 4.89E-03
METALS (UNFILTERED)
ARSENIC 2.80E-05 6.99E-05 489E05  12.E-04 196E-04  196E-04 652601  652E-01
BERYLLIUM 4.19E-06 1.40E-05 1.80E-05 6.01E-05 2.94E-05 3.91E-05 5.87E-03 7.83E-03
LEAD ' 9.78E-05 4.19E-04 0.00E+00 0.00E+00 6.85E-04 1.17E-03 4.89E01 8.39E-01
MANGANESE 1.97E-03 6.57E-03 0.00E+00 0.00E+00 1.38E-02 1.84E-02 2.76E+00  3.68E+0Q
NICKEL 6.99E-05 2.80E-04 0.00E+00 0.00E+00 4.89E-04 7.83E-04 2.45E-02 3.91E-02
METALS (FILTERED)
BERYLLIUM 4.19E-06 1.75E-05 180E05  751E-05 294E05  4.89E-05 587E03  9.78E-03
CHROMIUM 1.68E-05 9.78E-05 0.00E+00  0.00E+00 L17E-04  274E-04 117604  2.74E-04
MANGANESE 7.83E-04 2.69E-03 0.00E+00  0.00E+00 548E03  753E-03 110E+00  151E+00

TOTAL ADDITIONAL ESTIMATED CANCER RISKS: HAZARD INDEX :
w WITH UNFILTERED METALS 147E-03 8.79E-03 WITH UNFILTERED METALS 2.21E+01  4.99E+01
WITH FILTERED METALS 142E-03  8.68E-03 WITH FILTERED METALS 193E+01  4.62E+01

CRATR(12)



TABLE : 1

SUMMARY TABLE

SITE : TEXTILE ROAD SITE
SECTOR : GROUNDWATER - UPPER WATER TABLE ZONE
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER

MEDIA CONCENTRATION  LIFETIME UPPER BOUND HAZARD QUOTIENT
EXCESS CANCER REK CDU/RID
MEAN RME
PARAMETER mg/L _mg/l  MEAN  %5th% MEAN 5%
PCBs
AROCLOR-1254 1.306-01 3120601 140603 BSIE® LREQ1  447E+01
voc
ACETONE 200802 I00EQ2  O000E«00  0.00E+00 L96EM  2ME®
BNA
BSQ-ETHYLHEXYLWPHTHALATE 1.00€-02 1.00E-@ 196607 4807 ABE®  4BED
METALS (UNFILTERED)
ARSENIC 20082 20080 495 12ED 6SXE0  6SE
BERYLLAMS 100603 4.00E-03 180605 GOIEDS SA7E03  7H3E®
LEAD 7.00E-@ 120601  OO00E-00  Q.00E+00 AE0  83E
MANGANESE 141E-00 1898E+00  Q00E-00  Q.00E+00 2AEA0  ISBE+00
NICKEL 5.00E-02 800EQ2  QODE-00  0.00E«00 45E@  I9IE@
METALS (FILTERED)
BERYLLAM 300600 5.00E-03 180605 7SIEGS SEEM  97ED
CHROMIUM 1206-@ 20062  O000E-00  0.00E+00 LI7EOs  274E-0¢
MANGANESE S 60E-01 7XE01  000E.00  Q.00E-00 LIGE+@  1SIE+00
TOTAL ADDITIONAL ESTIMATED CANCER RISKS: HAZARD INDEX :
WITH UNFILTERED METALS 14703 87960 2NE 4996401
WITH FILTERED METALS 1270 6D 1BE+01  462E+01



TABLE : 17

EXPOSURE SCENARIO FORMULA AND ASSUMPTIONS

EXPOSURE SCENARIO : DRINKING WATER
SITE : TEXTILE ROAD SITE
SECTOR : GROUNDWATER - LOWER SANDS AQUIFER
LOCATION : ON-SITE

EQUATION:  INTAKE (mg/kg-day) = CW x IR x EF x ED
BW x AT

where :

CW = Chemical Concentration in Water (mg/liter)

IR = Ingestion Rate (liters/day)

EF = Exposure Frequency (days/ year)

ED = Exposure Duration (years)

BW = Body Weight (kg)

AT = Averaging Time - period over which exposure is averaged (days)

VARIABLE MEAN RME REFERENCES:
CW (mg/liter) MEAN 95th % RAGS(1,2)

IR ADULT (liters/ day) 1 1 RAGS (1,2)

EF (days/yr) 250 250 RAGS (1,2)

ED - carc. (yr) 10 25 RAGS (1,2)

ED - non-carc. (yr) 1 1 RAGS (1,2)

BW ADULT (kg) 70 70 RAGS (1,2)

AT - carcinogen (years x days) 25550 25550 RAGS (1,2)

AT - non-carcinogen (years x days) 365 365 RAGS (1,2)
NOTES :

{1) EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND"“ MANUAL, DECEMBER 1989, EPA /540/1-89/002.
{2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25, 1991
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TABLE 15

MEDIA CONCENTRATIONS /CONSTANTS

SITE - TEXTILE ROAD SITE
SECTOR - GROUNDWATER - LOWER SANCS AQUIFER
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER
MEDIA CONCENTRATION
ORAL ORAL
MEAN RME cF RD

PARAMETER mg/l g/l Vimg/kg/d) mg/kg/d
voc
ACETONE S77E0 1L78E+00 NA 1.C0E-01
BNA
B50-ETHYLHEXYUPHTHALATE 217801 ATSEOL 140E@  2008@
METALS (UNFILTERED)
ARSENIC 195602 5 106-02 17SE<00 IO00E-O4
BERYLLIUM 3 106-03 SI0E  430E-00  SO0E-M
MON 39201 92801 NA NA
LEAD 2E-@ S9SE-m NA 1.40E-03
MANGANESE 681E-01 167E+00 NA 5.0%-03
NICKEL SHE@ 143601 NA 200€-02
METALS (HLTERED)
CHROMEAM 40062 130801 NA 1.00E+00
MANGANESE 5 00E-02 9@ NA 5.00€-03
NA = NOT AVAILABLE



TABLE : 19

EXPOSURE, RISK AND HAZARD CALCULATIONS

SITE : TEXTILE ROAD SITE
SECTOR : GROUNDWATER - LOWER SANDS AQUIFER
LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRINKING WATER

LIFETIME AVERAGE ANNUAL AVERAGE
DAILY INTAKE LIFETIME UPPER BOUND DAILY INTAKE HAZARD QUOTIENT
(mg/kg/day) EXCESS CANCER RISK (mg/kg/d) CDI/RfD
CHEMICALS EVALUATED '
IN GROUNDWATER MEAN RME MEAN 95th % MEAN 95th % MEAN 95th %
voC
ACETONE 6.67E-04 6.21E-03 0.00E+00 0.00E+00 4.67E-03 1.74E-02 4.67E-12  1.74E-01
BNA
BIS(2-ETHYLHEXYL)PHTHALATE 3.03E-04 1.66E-03 4.24E-06 2.33E-05 2.12E-03 4.65E-03 1.06E-01  2.33E-01
METALS (UNFILTERED)
ARSENIC 2.73E-05 1.78E-04 4.77E-05 3.12E-04 1.91E-04 4.99E-04 6.36E-01  1.66E+00
BERYLLIUM 4.33E-06 " 1.78E-05 1.B6E-05 7.66E-05 3.03E-05 4.99E-05 6.07E-03  9.98E-03
[RON 5.48E-02 3.24E-01 0.00E+00 0.00E+00 3.84E-01 9.08E-01 0.00E+00  0.00E+00
LEAD 3.96E-05 2.08E-04 0.00E+00 0.00E+00 277E-M4 5.82E-04 1.98E-01  4.16E-01
MANGANESE 9.51E-04 5.84E-03 0.00E+00 0.00E+00 6.66E-03 1.64E-02 1.33E+00 3.27E+00
NICKEL 8.96E-05 5.00E-04 0.00E+00 0.00E+00 6.27E-04 1.40E-03 3.4E-02  7.01E-02
METALS (FILTERED)
CHROMIUM 5.59E-05 4.54E-04 0.00E+00 0.00E+00 391E-04 1.27E-03 - 391E-04 1.27E-03
MANGANESE 6.99E-05 3.26E-04 0.00E+00 0.00E+00 4.89E-04 9.13E-04 9.78E-02  1.83E-01
ESTIMATED CANCER RISKS: HAZARD INDEX:
WITH UNFILTERED METALS  7.06E-05 4.12E-04 WITH UNFILTERED METALS 236E+00  5.84E+00
WITH FILTERED METALS 4.24E-06 2.33E-05 WITH FILTERED METALS 251E-01  5.90E-01
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SECTOR : GROUNDWATER - LOWER SANDS AQUIFER

TABLE : 20

SUMMARY TABLE

SITE : TEXTILE ROAD SITE

LOCATION : ON-SITE
MEDIA : GROUNDWATER
EXPOSURE SCENARIO : DRENKING WATER

MEDIA CONCENTRATION  LIFETIME UPPER BOUND HAZARD QUOTIENT
EXCESS CANCER REK CDI/RID
CHEMECALS EVALUATED MEAN OdE
N GROUNDWATER me/L me/L MEAN 95th % MEAN 95th %
vOC
ACETONE ATTEM L78E<00  OOOE+00  O0.00E+00 WTER  1HE0
BNA
BSQ-ETHYLHEXYLPHTHALATE 217501 475E01 IME06  21ELS 106601 23E0
METALS (UNFILTERED)
ARSENIC 195E-02 5. 106-02 ATTEGS  312E04 636ED1  1.66E+00
BERYULAM 31060 S.106-03 1MEDS  766E05 GIEM 99803
LEAD 260 SOSEQ2  000E+00  O0O00E«00 L9SEO1  416E0
MANGANESE 6SIE-01 167E+00  0DOE-00  0.00E+00 L33EA0  327E+00
NICKE. CAIE-Q LA3E-01 COOE+00  000E+00 IME®@  70IEQR
METALS (FLTERED)
CHROMIUM 4.00E-@ 1.30E-01 0DOE<00  0.0DE«0D I9IEM  LVED
MANGANESE 5 0002 9N  OO0E-00  O00UE+0D IMME®  1LSE
ESTIMATED CANCER RISKS: HAZARD INDEX:
WITH UNFILTERED METALS  706E05  412E-04 236E+00  SSME+00
WITH FILTERED METALS AME0  23EL5 251E01  SS0E01
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