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REPLY TO THE ATTENTION OF:

December 6, 1994

Mr. Gregory Peterson
Limno-Tech

2395 Huron Parkway

Ann Arbor, Michigan 48104

Re: Action Memorandum for Non-Time-Critical Removal Action,
Roto-Finish Site, Portage, Michigan

Dear Mr. Peterson:

Enclosed is a copy of the Action Memorandum for the non-time-
critical removal for the Roto-Finish site in Portage, Michigan.
The Action Memorandum was signed on November 30, 1994. If you
have any questions, or would like to discuss this matter further,
please feel free to contact me at (312) 886-1843.

Sincerely,

=
Karen L. Sikora
Remedial Project Manager

cc: Susan Prout, CS-29A
Deborah Larsen, MDNR
Kirt Fischer, Weston
Phillip Dallosto, ITW
Susan Franzetti, Gardner,
Carton and Douglas

Printed on Recycled Paper
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MEMORANDUM
REPLY TQ THE ATTENTION OF:

SUBJECT: ACTION MEMORANDUM - Determination of Threat to Public
Health or the Environment at the Roto-Finish Site, City
of Portage, Kalamazoo County, Michigan (Site ID #4X)

FROM: Karen Sikora, Remedial Project Manager
Michigan/Wisconsin Remedial Response Branch Section 4

TO: William E. Muno, Director
Waste Management Division

THRU: Jodi Traub, Associate fiwi n Dixrector
Office of Superfund;é;ng 722&L¥%E
I. PURPOSE {

The purpose of this memorandum is to request and document the
determination of an imminent and substantial threat to public
health and the environment posed by the actual or threatened
release of hazardous substances at or from the Roto-Finish Site
located at 3700 East Milham Road in the City of Portage,
Kalamazoo County, Michigan.

The Roto-Finish site is on the National Priorities List (NPL) and
is an enforcement lead site. The non-time-critical response
action proposed herein is based on the results of an Engineering
Evaluation/Cost Analysis (EE/CA) voluntarily conducted by the
Potentially Responsible Party (PRP) under the oversight of U.S.
EPA and the Michigan Department of Natural Resources (MDNR)
during the Remedial Investigation/Feasibility Study (RI/FS)
(please see attached EE/CA (Attachment A) and Enforcement
Confidential Addendum (Attachment B)). The proposed response
action is a voluntary action that would be implemented
immediately by the PRP and operated until the RI/FS is complete
and a final remedy for the site is selected and implemented.

The CERCLIS ID number for the site is MID005340088.

IT. SITE CONDITIONS AND BACKGROUND

A, Physical Location

The Roto-Finish site is located at 3700 East Milham Road in the
City of Portage, Kalamazoo County, Michigan. The seven acre site
is approximately 0.2 miles west of Sprinkle Road and directly
east of the Conrail railroad and the Kalamazoo/Battle Creek
International Airport (Figure 1). The land surrounding the site
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volatile organic compounds (VOCs) 1,1-dichloroethene, 1,1,1-
trichloroethane, trichloroethene and vinyl chloride. VOCs
similar to those found in groundwater monitoring wells installed
on the Roto-Finish property were also identified in a groundwater
monitoring well installed approximately 0.25 miles downgradient
of the site. The chemical concentrations detected in the
downgradient monitoring well were approximately one order of
magnitude lower than those observed in the on-site wells. The
maximum levels of VOCs detected in the groundwater monitoring
wells installed at and downgradient of the site are illustrated
in Figure 4 and summarized below:

On-Site Downgradient
Chemical (ug/1) (ug/1)
1,1-dichloroethene 480 32
1,1,1-trichloroethane 2700 190
trichloroethene 170 17
vinyl chloride 120 Not Detected

During the RI/FS, the PRP for the Roto-Finish Site voluntarily
proposed to install and operate a groundwater collection system
at the site until the RI/FS was completed and a final remedy
selected and implemented. Following discussion, it was agreed
that the PRP would conduct the proposed action as a non-time
critical removal action and would voluntarily perform an EE/CA.
It was also agreed that U.S. EPA would seek later agreement with
the PRP to implement the selected non-time-critical removal
action.

On September 12, 1994, a draft final EE/CA, including a
streamlined risk evaluation, was submitted by the PRP to U.S. EPA
for final review and approval. The results of the EE/CA and
streamlined risk evaluation indicate that the ingestion of
groundwater from drinking water wells installed in the immediate
vicinity of the site could result in adverse carcinogenic and
non-carcinogenic health effects. These effects are due to the
high levels of carcinogenic and non-carcinogenic VOCs present in
the groundwater beneath the site at concentrations approximately
one to two orders of magnitude above Maximum Contaminant Levels
(MCL8), as summarized below. The results of the EE/CA and
streamlined risk evaluation further indicate that the chemicals
in the groundwater beneath the Roto-Finish property are migrating
off-site, and that the groundwater at and near the site is a
potential drinking water supply.

Maximum
Contaminant
On-Site Downgradient Level (MCL)
Chemical _(ug/1) (ug/1) (ug/1)
1,1-dichloroethene 480 32 7
1,1,1-trichloroethane 2700 190 200
trichloroethene 170 17 5
vinyl chloride 120 Not Detected 2



Following U.S. EPA and MDNR review, the EE/CA was approved by
U.S. EPA on September 29, 1994. A public comment period was held
from October 1 through October 31, 1994, and a public hearing was
held on October 13, 1994. Although the groundwater beneath the
Roto-Finish site and downgradient of the site is contaminated,
the proposed removal action is intended to address only those
areas that potentially pose the greatest rigsks to human health
and the environment, i.e., those areas having the highest
identified levels of groundwater contamination. The highest
areas of identified groundwater contamination occur beneath the
Roto-Finish property. The proposed removal action will not
address groundwater contamination that occurs downgradient of the
site, although it will reduce the mass of chemical constituents
in the groundwater at the site and the volume of chemical
constituents available for downgradient transport in the areas of
highest identified impacts.

D. ieg’ 1

Since 1989, the MDNR has provided oversight support to U.S. EPA
during the enforcement-lead RI/FS. MDNR will continue to assist
U.S. EPA during this proposed removal action and throughout the
remainder of the RI/FS as well as any future remedial action.

III. THREAT TO PUBLIC HEALTH OR WELFARE OR THE ERVIRONMENT AND
STATUTORY AND REGULATORY AUTHORITIES

The levels of hazardous substances detected in the groundwater at
the Roto-Finish site and the conditions present at the site
constitute a threat to public health, welfare, or the environment
based upon the factors set forth in section 300.415(b) (2) of the
National 0il and Hazardous Substances Pollution Contingency Plan,
as amended (NCP), 40 CFR Part 300. These factors are based on
the results of the streamlined risk evaluation performed for the
site as part of the EE/CA (Attachment A), and include, but are
not limited to, the following:

L Actual or potential exposure to nearby human
populations, animals, or the food chain from hazardous
substances, pollutants or contaminants.

The streamlined risk evaluation indicates that this factor is
present at the site due to the high levels of carcinogenic and
non-carcinogenic VOCs present in the groundwater at the site,
which, based on current water well records for the area, is a
potential drinking water supply. VOCs were detected in the
groundwater beneath the Roto-Finish property at concentrations
between one and two orders of magnitude above MCLs. The VOCs are
believed to be migrating off-site and were detected in a
downgradient groundwater monitoring well installed approximately
0.25 miles northwest of the site at concentrations approximately
within one order of magnitude above MCLs. The VOCs detected on
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and downgradient of the Roto-Finish site are known or suspected
human carcinogens and/or have the potential to cause non-
carcinogenic health effects. Based on the streamlined risk
evaluation, the levels of VOCs present in the groundwater at and
near the site have the potential to cause unacceptable
carcinogenic and non-carcinogenic health effects to populations
who could potentially use the contaminated groundwater as a
drinking water supply.

The VOCs detected in the groundwater beneath the Roto-Finish
property are believed to be migrating and have the potential to
impact existing drinking water supplies downgradient of the site.
The groundwater beneath the Roto-Finish site flows generally to
the north-northwest, and VOCs similar to those detected in the
groundwater beneath the Roto-Finish property were detected at
concentrations within one order of magnitude above MCLs in a
downgradient groundwater monitoring well installed approximately
0.25 miles northwest of the site. The City of Kalamazoo draws
its water from this aquifer via a city well nest approximately
1.33 miles north of the site, and several private drinking water
wells exist downgradient of the site in areas approximately 0.55
miles west of the site and 1 mile northwest of the site.
Groundwater contaminants migrating from the Roto-Finish site have
the potential to impact these existing drinking water supplies,
potentially exposing users to levels of chemicals which may pose
unacceptable carcinogenic and/or non-carcinogenic health risks.

® Actual or potential contamination of drinking water
supplies or sensitive ecosystems.

The streamlined risk evaluation indicates that this factor is
present at the site due to the high levels of carcinogenic and
non-carcinogenic VOCs present in the groundwater at the site,
which, based on current water well records for the area, is a
potential drinking water supply. VOCs were detected in the
groundwater beneath the Roto-Finish property at concentrations
between one and two orders of magnitude above MCLs. The VOCs are
believed to be migrating off-site and were detected in a
downgradient groundwater monitoring well installed approximately
0.25 miles northwest of the site at concentrations approximately
within one order of magnitude above MCLs. The VOCs detected on
and downgradient of the Roto-Finish site are known or suspected
human carcinogens and/or have the potential to cause non-
carcinogenic health effects. Based on the streamlined risk
evaluation, the levels of VOCs present in the groundwater at and
near the site have the potential to cause unacceptable
carcinogenic and non-carcinogenic health effects to populations
who could potentially use the contaminated groundwater as a
drinking water supply.

The VOCs detected in the groundwater beneath the Roto-Finish
property are believed to be migrating and have the potential to
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impact existing drinking water supplies downgradient of the site.
The groundwater beneath the Rotc-Finish site flows generally to
the north-northwest, and VOCs similar to those detected in the
groundwater beneath the Roto-Finish property were detected at
concentrations within one order of magnitude above MCLs in a
downgradient groundwater monitoring well installed approximately
0.25 miles northwest of the site. The City of Kalamazoo draws
its water from this aquifer via a city well nest approximately
1.33 miles north of the site, and several private drinking water
wells exist downgradient of the site in areas approximately 0.55
miles west of the site and 1 mile northwest of the site.
Groundwater contaminants migrating from the Roto-Finish site have
the potential to impact these existing drinking water supplies,
potentially exposing users to levels of chemicals which may pose
unacceptable carcinogenic and/or non-carcinogenic health risks.

IV. ENDANGERMENT DETERMINATION

Due to the presence of hazardous substances including 1,1-
dichloroethene, 1,1,1l-trichloroethane, trichloroethene and vinyl
chloride in the groundwater at the Roto-Finish site at levels
which would pose unacceptable carcinogenic and non-carcinogenic
health risks to people ingesting the groundwater; that the
groundwater at and near the site is a potential drinking water
supply; and that the chemicals detected in the groundwater at the
Roto-Finish site are believed to be migrating and have the
potential to impact existing water supplies downgradient of the
site, actual or threatened releases of hazardous substances from
this site, if not addressed by implementing the response actions
selected in this Action Memorandum, may present an imminent and
substantial endangerment to public health, or welfare or the
environment.

v. PROPOSED ACTIONS AND ESTIMATED COSTS

A. Proposed Actjion
1. Proposed Action Description

The proposed action reduces the potential threat to human health
and the enviromment by reducing the mass of chemical constituents
in the groundwater at the site and the volume of chemical
constituents available for downgradient transport. The proposed
action addresses the areas of highest identified groundwater
impacts and would operate until the RI/FS is complete and a final
remedy for the site is selected and implemented. Specific
removal action tasks are as follows:

- Install two ground-water extraction wells on the Roto-
Finish property in the areas of highest identified
groundwater impacts;



- Extract groundwater and discharge to the City of
Portage sanitary sewer system for conveyance to the
City of Kalamazoo Water Reclamation Plant (KWRP). The
water would be treated at the KWRP prior to discharge
to the Kalamazoo River. The City of Kalamazoo has
communicated in writing that the quantity and quality
of the groundwater would not pose a problem for their
treatment plant (see Attachment D); and

- Establish a groundwater monitoring program to evaluate
the effectiveness of the removal action and to provide
information which may be useful for the RI/FS.

2. Project Schedule

The proposed action would take approximately one month to
implement, and would be operated until the RI/FS is complete and
a final remedy for the site is selected and implemented.

W/ 3. Contribution to Remedial Performance

Implementation of the removal action would be effective in
reducing the potential threat to human health and the environment
by reducing the mass of chemical constituents in the groundwater
at the site and the volume of chemical constituents available for
downgradient transport in the areas of highest identified
impacts. The proposed removal action would be implemented on a
temporary basis and would be operated until the RI/FS is complete
and a final remedy for the site is selected and implemented.

Given the levels of chemical constituents detected in the
groundwater at the site, it is likely that a final remedy for the
site would address groundwater. As such, the proposed removal
action would not be inconsistent with a final remedy selected for
the site; would, to the extent practicable, contribute to the
efficient performance of any future remedial action; and would
not interfere with an orderly transition to remedial action.

4. Description of Alternative Technologies

Discussion of various technologies have been addressed in the
attached EE/CA.

5. EE/CA

An Engineering Evaluation and Cost Analysis (EE/CA) (Attachment
A) was voluntarily conducted by the PRP to evaluate the various
alternatives to address the highest areas of groundwater
contamination at the Roto-Finish site until the RI/FS is
completed and a final remedy for the site is selected and
implemented. When determining the best technologies for a site,
an EE/CA must consider the criteria of effectiveness,
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implementability, cost and public acceptance. A detailed
description and discussion of the various altermatives considered
is contained in the attached EE/CA.

In accordance with the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) Section 117, 42 U.S.C.
Section 9617, the U.S. EPA issued the EE/CA for public comment on
October 1, 1994, and held a public comment period from October 1,
1994 through October 31, 1994, to allow interested parties to
comment on the EE/CA. The attached responsiveness summary (see
Attachment E) documents the U.S. EPA’s response to questions,
concerns, and comments received during the comment period and
during the public hearing. These comments and concerns were
evaluated prior to selection of the removal actions for the site.

6. Applicable or Relevant and Appropriate Requirements (ARARS)

Section 300.415(i) of the NCP states that removal actions under
CERCLA Section 104 shall, to the extent practicable considering
the exigencies of the situation, attain applicable or relevant
and appropriate requirements (ARARs) under federal or state
envirommental or facility-siting laws. Other advisories,
criteria, or guidance may be considered for a particular site
situation. Specific ARAR discussions are provided in the
attached EE/CA.

7. Post Removal Site Control

The proposed response action is a temporary action that the PRPs
have voluntarily agreed to operate until the RI/FS is camplete
and a final remedy for the site is selected and implemented. As
such, necessary post removal site control measures and risks from
wastes or residuals remaining at the site after completion of the
removal action will be addressed in the final remedy selected for
the site.

The response actions described in this memorandum directly
address actual or threatened releases of hazardous substances,
pollutants or contaminants at the facility which may pose an
imminent and substantial endangerment to public health and
safety, and to the enviromment. These response actions do not
impose a burden on affected property disproportionate to the
extent to which that property contributes to the conditions being
addressed.

B. Estimated Cogt

The estimated capital cost of the proposed action is $51,000.

The cost for annual operation and maintenance (including
groundwater monitoring and analysis for the groundwater
monitoring program) is estimated to be $155,000. Assuming 2
years of operation until the RI/FS is complete and a final remedy
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for the site is selected and implemented, the present worth cost
of the proposed action is $322,000.

VI. EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED OR
NOT TAKEN

Delay or non-action may result in continued or increased
groundwater degradation and increase the potential for threats to
human health for users who may use the groundwater as a potential
drinking water supply.

VII. OUTSTANDING POLICY ISSUES

No significant policy issues are associated with the Roto-Finish
gite.

VIII. ENFORCEMENT

For Administrative purposes, information concerning the
enforcement strategy for this site is contained in the
Enforcement Confidential Addendum (Attachment B).

IX. RECOMMENDATION

This decision document represents the selected non-time-critical
removal action for the Roto-Finish site in Portage, Michigan,
developed in accordance with CERCLA as amended, and is not
inconsistent with the NCP. This decision is based on the
Administrative Record File for the site. Conditions at the site
meet the NCP Section 300.415(b) (2) criteria for a removal action,
and I recommend your approval of the proposed removal action.

WA //éa/Z %4

aste Managenfént Division Date

APPROVE:

DISAPPROVE:

Director, Waste Management Division Date

cc: Terri Johnson, 0S8-210
Don Henne, U.S. DOI
Deborah Larsen, MDNR
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FIGURE 2
GROUNDWATER CONTOUR MAP
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ATTACHMENT A

ENGINEERING EVALUATION/COST ANALYSIS (EE/CA)
AND APPROVAL LETTER
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J“" Ty, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 5
m 77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3530

aevﬂ‘

VIA OVERNIGHT MAIL
BEP 29 1094

Mr. Philip Dallosto _
Illinois Tool Works Inc.
Corporate Headquarters
3600 West Lake Avenue
Glenview, Illinois 60025

REPLY TO THE ATTENTION OF:

Re: Engineering Evaluation/Cost Analysis (EE/CA),
Roto-Finish Site, Portage, Michigan

Dear Mr. Dallosto:

The United States Environmental Protection Agency (U.S. EPA) has
completed a review of the revised Engineering Evaluation/Cost
Analysis voluntarily submitted by Illinois Tool Works Inc. for
the Roto-Finish site in Portage, Michigan.

As discussed at our meeting of September 1, 1994, U.S. EPA and
the Michigan Department of Natural Resources (MDNR) had several
concerns regarding the objectives of the proposed non-time-
critical removal action. In order to address these, as well as
other concerns expeditiously and without causing a delay in the
start of the public comment period, the revised EE/CA submitted
to U.S. EPA on September 12, 1994 has been internally modified by
the Agency.

As of this date, the modified EE/CA is approved. The approved
EE/CA will be included in the Administrative Record File for the
site. Fact sheets describing the EE/CA and U.S. EPA's
recommended non-time-critical removal action have been mailed and
the public comment period is scheduled to begin October 1, 1994.
A copy of the approved EE/CA and the fact sheet are enclosed with
this letter.

If you have any further questions or comments, please feel free
to contact me at (312) 886-1843. Legal questions should be
directed to Ms. Susan Prout, legal counsel for the Roto-Finish
site at (312) 353-1029.

Sincerely,

T
Karen L. Sikora
Remedial Project Manager

cc: Wendy Carney, Section Chief, HSRW-6J (w/o enc.)
Susan Prout, CS-30A
Deborah Larsen, MDNR
Kirt Fischer, Weston
Gregory Peterson, Limno-Tech Printed on Recycled Paper
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ENGINEERING EVALUATION/COST ANALYSIS
FOR THE ROTO-FINISH SITE
PORTAGE, MICHIGAN

[lj—Limno-Tech, Inc.

Environmental Engineering
2395 Huron Parkway
Ann Arbor. Michigan 48104
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1.0 INTRODUCTION

This engineering evaluation/cost analysis (EE/CA) was conducted to support the need for
4 proposed non-time-critical removal action for the Roto-Finish site. The recommended
alternative proposes the installation and operation of a groundwatef recovery well system
to reduce the mass ot chemical constituents in the groundwater at the site and to reduce
the volume ot chemical constituents available for downgradient transport. Reductions in
the mass and volume of chemical constituents wouid be achieved through groundwater
extraction with discharge to the municipal sanitary sewer system for treatment at the
municipal wastewater treatment plant. It is proposed that the recommended alternative
be implemented immediately as a temporary measure and continued until a final remedy
tor the site is selected and implemented.

This EE/CA has been structured to be consistent with the U.S.EPA guidance for
conducting non-time-critical removal actions (EPA, 1993). This chapter presents the
introduction to the EE/CA and the objectives of the proposed non-time-critical removal
actuon. Chapter 2 presents site characterization information collected prior to the summer
of 1993, including a summary of previous site investigations and physical and chemicai
data that describe the preliminary understanding of site conditions at that time. Chapter 3
presents an evaiuation of risks to human heaith at the site. Chapter 4 presents the
identification and evaiuation of limited applicabie aiternatives and provides the rationale
for selection of the recommended non-time-critical removal action technology.

1.1 OBJECTIVES OF THE NON;TIIWE-CRITICAL REMOVAL ACTION

The non-time-critical removal action is proposed to address chemical constituents that
were found to be present in the groundwater beneath the Roto-Finish site. The objective
of this action is to reduce the mass of chemical constituents in the groundwater at the site
and to reduce the volume of chemical constituents available for downgradient transport
until the remedial investigation/feasibility study (RI/FS) is compieted and a final remedy
is selected and implemented. In addition, groundwater monitoring conducted during
operation of the removal action system may provide information that could be important
in the development of a final remedy. The pian proposed herein would reduce the mass
of chemical constituents in the groundwater at the site and the volume of chemical
constituents available for downgradient transport through groundwater extraction with
discharge to the municipal sanitary sewer system for treatment at the City of Kalamazoo
Water Reclamation Plant.

Proceeding immediately with this proposed action has several projected benefits.
including:
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The non-ime-cnticai removal acuon « »uid reduce the mass of chemcai

_onstituents 1n the groundwater and reauce ine voiume ot chemical consutuents

anailable .or downgradient transport.  Reducuons in the mass and volume or

_hemical consutuents in on-site grounawater couid begin aimost inmediately ana

would be conducted along a parailel path witn the completion of the RI/FS work.
-~

Environmentai benenits couid be achieved mucn sooner than would be possible
if no acuon were taken unul the RUFS is completed and a final remedy is
selected and impiemented.

Immediate mmpiementation of the proposed removal action is consistent with
and in furtherance or the oblectives and spint of the Supertund Accelerated
Cleamip Model (EPA. 19922) and Miclugan Public Act 307 (State of
Michigan. 1982). ana hence. n is in the pubiic interest to proceed.

Informanuon obtained dunng pertormance monitoring of the system may be
usetul for the RUFS and supplement the evaiuation and selection of a final
remedy.

The proposed removal acon would not be inconsistent with a final remedy.
Given ‘the levels of chemical constituemts detected in groundwater samples
collected at the site, it is likely that a final remedy would address groundwater.

The Cities of Kalamazoo and Portage have indicated they are very receptive to
the proposed action as a positive approach to addressing the impacted
groundwater at the site and also have indicated that they wiill benefit from the
additional revenue generated bv disposing the extracted groundwater at the
City of Kalamazoo wastewater wresmment piant.
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2.0 SITE CHARACTERIZATION

This chapter presents preliminary information concemning conditions at the site that are
relevant to the design and implementation of the proposed non-time-critical removal
action. Site background information, previous investigations, regional climate, regional
and site geology, hydrogeology, and distribution of chemical impacts are discussed in the
following sections.

2.1 SITE BACKGROUND

The following subsections present a description of the site setting, surrounding land use
and populations, site usage, and structures.

2.1.1 Site Setting, Surrounding Land Use, and Populations

The Roto-Finish site is located at 3700 E. Milham Road in Portage, Michigan. The seven
acre site is approximately 0.2 miles west of Sprinkle Road and directly east of the Conrail
railroad and the Kalamazoo/Battle Creek International Airport, as shown in Figure 1. The
surrounding land is zoned for current and future industrial use and is presently used for
either industrial or commercial activities. According to the 1990 Census, the population

. of Portage, Michigan, was 41,042 and represents 18.4% of the total population and 16.7%

of the geographic area of Kalamazoo County. Recent population information for the

. residential areas nearest the Roto-Finish site is available from the 1990 Census Block

Group Statistics program. The two residential areas nearest the site include the Colonial
Acres mobile home park (878 residents), located approximately one-half mile to the north,
and the Lexington Green residential development (2181 residents), located approximately
one-third mile to the northeast. An additional residential area is located approximately
one mile northwest of the site on the other side of the Kalamazoo/Battle Creek
International Airport. The remaining residential area (654 residents) is widespread and
sparsely populated, and includes the areas east, south, and southwest of the Roto-Finish
site.

The Roto-Finish site is located in a relatively flat, shallow basin which slopes northward
toward the Kalamazoo River and is drained through the Davis Creek/Olmstead County
Drain, which is located approximately 1 mile to the northeast of the site. The low
topographic relief surrounding the facility varies in elevation from 855 feet to 865 feet
above sea level. The elevation of Davis Creek to the northeast is approximately 845 feet.
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2.1.2 Site Operations and Structures

The Roto-Finish Companv manufactured specialized equipment :5 debur and polish metal
castings, mechanical pans, and similar objects that required smooth finishes. It is
undetermined when the company began operations in the presem buildings, but it is
believed to have begun in the late 1940's to the early 1950's. The business was sold and
the facilities were closed in 1988. The layout of the Roto-Finish site is shown in Figure 2.
There are two buildings on the site: the Manufacturing Building and the Chip and
Compound Building The Manufacturing Building housed the Roto-Fimsh offices, areas
used for equipment manufacturing and testing, and areas used for storage of equipment
and materials. The Chip and Compound Building was used for storage and production of
the polishing media that were used with the manufactured finishing equipment. Most of
the manufacturing and processing occurred in the Manufacturing Building.

Roto-Finish used two disposal systems for their wastes. The sanitary waste from rest
rooms and other non-processing or iaboratory wastes were discharged through a system
of septic tanks, dry wells, and a tie field. The manufacturing and testing processes
generated wastewater that was discharged 10 a series of lagoons. Three wastewater
lagoons (herein referred to as the west, north, and south lagoons) were located near the
eastern boundary of the property, along the cast and north sides of the Chip and
Compound Building (Figure 2). The west lagoon (located north of the Chip and
Compound Building) was the first in operastion. The north lagoon (located northeast of
the Chip and Compound Building) was constructed later to receive drainage from the west
lagoon as it became filled. By 1979, the west lagoon was no longer in use and its presence
was not evident on-site. At this time, the north lagoon was used as the primary lagoon
lagoon. In 1983, the west lagoon was rediscovered buried under an abandoned sanitary
tile field during prefiminary work associated with a planned expansion of the Chip and
Compound Building The Roto-Finish facility was fully comnected to the mumicipal
sanitary sewer system in October, 1980, after which there were no further discharges to
the lagoons. The water supply wells identified on Figure 2 and in Kalamazoo County
water well records have been abandoned and are inoperable.

2.2 SUMMARY OF PREVIOUS INVESTIGATIONS

Environmental investigations have been conducted at the Roto-Finish site since 1979. An
initial set of investigations. conducted from 1979 through 1983 under the oversight of
MDNR, focused primarily on remediation of the wastewater lagoons. The currently on-
going RUFS investigations began in 1989 under the oversight of both the U.S EPA and
the MDNR. The purpose of the RUFS is to characterize the nature and extent of
environmental impacts and to identify and evaluate aiternatives for the appropriate extent
of remedial action necessary to prevent or mitigate further or existing impacts. The
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investigations have been conducted in three phases, which are summarized further below.
A chronology of the major activities conducted during the previous investigations is
presented in Table 1.

In 1979, sediment and water samples from the north and south wastewater lagoons were
collected and analyzed by MDNR. The resuits showed elevated levels of cadmium,
chromium, iron, and 4,4-methylene-bis-2-chloroaniline (MOCA). Between 1979 and
1984, the three known lagoons and areas of visibly stained surficial soils were excavated,
the sediments and soils were disposed with MDNR approval in a licensed landfill, and the
excavations were backfilled with clean material. In 1986, the site was included on the
National Priorities List (NPL). The Administrative Order by Consent regarding Remedial
Investigation and Feasibility Study (U.S.EPA Docket No. V-W-87-C-033) was executed
and signed, and went into effect on January 4, 1988.

The Phase I and Phase II remedial investigations were conducted in accordance with
approved work plans between 1989 and 1991 to characterize the extent and distribution of
on-site soils and groundwater degradation. The Phase I and II investigations included
analysis of soil and groundwater samples collected from 41 boreholes at multiple depths
(down to 146 feet below ground surface) and the installation of 17 permanent monitor
wells. The Phase I investigation did not include vertical aquifer sampling to the bottom of
the aquifer prior to well installation and thus provided limited groundwater data. As a
result, the Phase II investigation was conducted. Well and soil boring locations are
presented in Figure 3.

As discussed in Section 2.7, the Phase I and II soils and limited groundwater data did not

indicate the presence of continuing significant existing source areas. In addition, MOCA
was not detected in any of the groundwater samples. However, the Phase II investigation
results indicated the presence of volatile organic compounds (VOCs), metals, and
semivolatile organic compounds in on-site and off-site groundwater samples. Based on
these results, Phase ITI investigations were conducted.

The Phase III investigation commenced in 1992 to provide information about aquifer
characteristics at the site and to provide information about the off-site extent of
groundwater degradation identified in Phase I and II sample results. A pumping test was
conducted in September 1992, to determine the hydraulic characteristics of the
groundwater in the unconfined glacial drift beneath the site. In the spring of 1993, a
second Phase III investigation commenced to preliminarily determine the horizontal extent
of off-site groundwater degradation. Eight wells were installed and sampled for VOCs on
the Kalamazoo/Battle Creek International Airport, located downgradient from the Roto-
Finish site. VOCs similar in composition to those found in wells on the Roto-Finish site
were identified in only one downgradient airport location (MWBS5) and concentrations
were approximately one order of magnitude lower than observed in the on-site wells. A
proposal for further off-site Phase IIl work was approved by EPA/MDNR in October
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1993 and conducted during April and May, 1994 The results of this last phase of work
are currently being evaluated.

Appendices A and B present a summary of the vaiidated Contract Laboratory Program
(CLP) resuits for all compounds detected in soils and groundwater samples collected
during the Phase I, Phase II, and Phase III RI/FS investigations to"date.

23 REGIONAL CLIMATE

Meteorological data recorded for Kalamazoo Coumty for the period of 1951 to 1980
(NOAA, 1989; Austin, 1979) is summarized in Table 2. The average summer temperature
is 69.8°F and the average daily maximum temperature is 81.3°F. The highest recorded
temperature for the area was 100°F on July 13, 1936. The average winter temperature is
28.7°F and the average daily minimum tempersture is 20.9°F. The lowest recorded
temperature for the area was -16°F on February 10, 1885.

The average annual precipitation in Kalamazoo County is 34.8 inches, of which 58 percent
usually falls between April and September. Thunderstorms occur on approximately 37
days each year, genenally during the months of June and July. The heaviest recorded 24-
hour rainfall during the 1951 to 1980 period was 5.6 inches and occurred over May 11
and 12, 1914. The average anmual snowfall is 73.1 inches. The annual average relative
_ humidity is 62 percent at midday and 80 percent at dawn. The prevailing wind direction is
. from the southwest with the highest recorded monthly average wind speed of 11.7 miles
_ per hour occurring during the month of January.

2.4 REGIONAL GEOLOGY

The Roto-Finish site is located near the geographic center of Kalamazoo County. The
surficial geology of the area is the result of Wisconsinian glaciation, post-glacial erosion,
and urbanization. Glacial sediments in this region are dominated by outwash deposits and,
to a lesser extemt, ground moraine deposits. Total thickness for the regional glacial
deposits is estimated berween 250 and 300 feet (Passero, 1978).

Shale. The Coldwater rvpically is a gray and bluish-gray shale with lesser amounts of
argillaceous dolomite (Rheaurme, 1990).

Soils are dominated by the Kalamazoo loam (2-6% slopes) and Urbanland-Kalamazoo
complex (0-6% slopes). A typical soil profile consists of a 9 inch thick surface layer of
dark grayish brown loam, underiain by a dark yellowish brown and dark brown subsoil 44
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inches thick. This subsoil grades from a loam and clay loam, to a sandy loam, and then to
a loamy coarse sand with increasing depth (Austin, 1979).

2.5 SITE GEOLOGY ’

The subsurface geology on and around the Roto-Finish site has been characterized
generally and preliminarily through soil borings and monitoring wells drilled in the Phase I,
Phase II and first part of the Phase ITI RI investigations described in Section 2.2. The
interpreted distribution of the subsurface geology at the site is represented through two
preliminary geologic cross-sections, trending approximatety northwest-southeast and east-
west across the site, as depicted in Figures 4, 5 and 6. The cross-sections were
constructed by interpreting and correlating information from the lithologic descriptions in
the soil boring logs. The distribution of site sediments is complex, and the cross-sections
present a generalized interpretation using available information.

The cross-sections provide a preliminary working tool and simplified conceptual model for
evaluating the hydrostratigraphy of the site until the remainder of the Phase III data is
obtained and reviewed. The initial, generalized interpretations depicted on the preliminary
cross-sections will be refined as necessary and presented in more detail in the RI report,
based on the additional information obtained from the ongoing Phase III activities. The
additional Phase III information will inciude new soil boring/monitoring well data and
continuous gamma-ray log data from selected new and existing site wells. The

* information obtained from the continuous gamma-ray logs will be integrated with the
© lithologic physical descriptions in the soil boring logs. Because the lithologic descriptions
* in the soil boring logs were obtained at non-continuous sampling intervals, and because

sampling zone intervais were sometimes obscured by incomplete sample recoveries,
carrydown, and sand heave problems, it may be necessary to refine the soil boring logs
based on the information obtained from the continuous gamma-ray logs. Facies changes
may be better defined on the continuous gamma-ray logs, and interpolations between non-
continuous lithologic descriptions will be assisted with the continuous gamma-ray log
data. The finalized and integrated gamma-log and lithologic description data will be used
to confirm and better define the working conceptual model; therefore, the details in the
preliminary soil boring logs are not provided in the generalized cross-sections, but will be
provided in the RI geologic cross-sections. In addition, the orientation of the geologic
cross-sections may be revised for the RI report when the extent and distribution of
chemicals in groundwater is determined from the additional Phase III groundwater
monitoring data and when additional static water level data from the new monitoring wells
is evaluated. Revised geologic cross-section orientations will be selected, if necessary, to
better depict hydrogeologic trends for fate and transport evaluations.

Soil samples collected during the investigations indicate that the site subsurface geology
can be classified broadly into two general glacial facies types: unconsolidated pro-glacial
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fluvial (or outwash) and ground moramne deposits. Outwash deposits primarily consist of
medium to very coarse sand and gravel. with intervais of pebble and cobble size grains
common. Finer grained outwash deposits can occur as a result of the type of source
material carried by the glacier, the degree of water energy present during deposition and
re-working, and the distance of the outwash plain in front of the glacier. Moreover,
outwash deposits typically are under-compacted, poorly graded/well sorted, and stratified
in fining-upward intervails. Ground moraine deposits primarily consist of silty or clayey
sands and sandy silts or clay (i.e. sandy till). These deposits commonly are dense and well
graded/poorly sorted. Intervals associated with each depositional facies (outwash and
Mmdepom)ahmwnhdepth.hkdycomdmgwnhloahdmmd
retreats of the glacial ice mass.

As depicted in Figures 5 and 6, fill matenal generally is encountered within the upper ten
feet of the site, which is comprised primarily of sand and gravel according to the hithologic
descriptions in the soil boring logs. The fill material appears to be underlain by glacial
outwash and moraine deposits to a depth of over 150 feet below grade. The glacial
outwash deposits are represented generally by three sand-dominated units, which occur in
most of the site. The morainal deposits appear to be breached by channels which

The upper band of outwash sands underfies the fill material down to a depth of
approcumately 20 feet below grade, and thins east-southeastward towards MW302 and
© MWA3. The preliminary soil boring logs indicate that this interval consists primarily of
°  fineto-medium, and medium-to-coarse sands, with some fine-to-coarse sand zones.
Beneath the upper band of outwash sands, down to a depth of approximately 40 to 45 feet
below grade, is a finer-grained sequence of sediments (represented in the soil boring logs
as fine sands, silty fine sands and sandy silts). This sequence of sediments is interpreted to
be morainal, and appears to be continuous across the extent of the site represented by the
geologic profiles. It appears to extend vertically to a depth of approximately 30 to 50
feet below grade on the east-southeast side of the site, and verticaily to a depth of
approximately 60 feet below grade in the vicinity of MW309.

Underlying the morsinal sequence of sedimems is another band of sand-domunated
sedimemts, followed by a thinner sequence of morainal sediments down to a depth of
approximately 80 to 100 feet below grade across most of the eastern side of the site. The
lithologic descriptions in the soil boring logs indicate the presence of individual fiming
upwards sand sequences in sand-dominated intervals beneath the site. The interpretations
of the individual fining upwards sand sequences will be refined with the data from the
continuous gamma-ray logs; however, these apparent sequences are suggestive of former
stream channels in glacial ourwash deposits. Because of the migrating nature of channeis
in a giaciofluvial depositional setting, these channels would tend to coalesce to create a
nearly laterally continuous body of sand. Possible examples of isolated channeis are

LW



W/

4

PSRRI B B e

Engineening EvaiuanonCost Analysis
Roto-Finish Site

Revision No: |

Page 9

preliminarily interpreted from the data for borings SB309/MW309, TW1, MW302 and
MWB2A/B2B.

The thinner sequence of apparently morainal deposits is distinquished in the vicinity of
TW1 by an apparently anomalous zone of sediments in the interval from 90 to 110 feet
below grade. This interval in TW1 consists of moist, dense fine sand and silt, overlying a
dry dense fine-to-coarse sand and fine-to-coarse gravel at approximately 95 feet below
grade. The dry sand/gravel zone is underlain by 20 to 25 feet of dense fine-to-coarse sand
and fine gravel, with zones of highly weathered and altered exoctic (gabbro) and bands of
a green silty material. This interval between 90 to 110 feet below grade in TW1 may
represent a relatively isolated till deposit, in which the dry sand/gravel sediments were
"encapsulated” and deposited by the glacier within a lens of finer-grained sediments.

Below the thinner sequence of morainal deposits is another zone of sand-dominated, (or
apparently outwash) deposits, followed by a lower series of finer-grained (apparently
morainal) sediments. Based on-the lithologic descriptions in the soil boring logs, this
lower unit of finer grained sediments consists of silty very-fine to fine sands throughout
most of the area represented by the two geologic profiles. At the time of the 1992 Phase
III pumping test, this lower fine-grained unit coincided with the vertical extent of detected
chemicals in groundwater, and was interpreted to represent a possible zone of lower
hydraulic conductivity (or aquitard) beneath the site. Based on the response of test well
TW]1 and the response of some the observation wells monitored during the pumping tests,
this finer-grained zone may have leaked and provided recharge to the aquifer under the
stress of pumping during the aquifer performance tests.

The preliminary geologic interpretation appears to be consistent with the hydraulic
behavior of various observation wells that were monitored during the 1992 pumping test,
as discussed below.

2.6 HYDROGEOLOGY

The hydrogeology on and around the Roto-Finish site has been preliminarily characterized
using the geologic cross-sections (Figures 5 and 6), data from monthly monitoring of
static water ievels (since 1989), and an aquifer performance test conducted on-site in
September, 1992. Potentiometric surface maps constructed from static water elevation
data collected since 1989 have indicated a consistent horizontal flow direction that
radiates outward from the site to the northwest, west, and southwest. A representative set
of potentiometric surface maps based upon August 27, 1993, static groundwater level
measurements for shallow, intermediate, and deep-screened monitoring wells is presented
in Figures 7, 8, and 9. Table 3 presents the screen settings of the monitoring wells. The
horizontal flow direction is consistent with depth but does vary in magnitude. The radial
flow pattern that is depicted under the Roto-Finish site also appears to extend beneath the
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airport property located downgradient from the site. In addition, the direction of
groundwater flow at each of the depth zones measured on the airport to the south of
MWB6 appears t0 have a more westerly component. while the groundwater fliow east of
the MWBS well cluster appears to have a slightly more northern component.

The potentiometric data presented on the potentiometric surfaceimaps indicate that there
is a downward vernical gradient trend oriented approximately east-west through the site.
This vertical gradient is most pronounced between monitoring wells set in the shallow and
intermediate zones of the aquifer. Insufficient data exist from which to interpret vertical
gradiemt patterns between the imtermediate and deep scréened zones. Table 4 presents the
vertical gradient data for the August 27, 1993 static groundwater level measurements.

The vertical gradiems are likely attributable to the three different hydrogeologic facies
present beneath the Roto-Finish site. The static water elevations in the shallow wells set
in upper intervals typically are higher than those from wells set in deeper intervals. This
likely is the result of the distribution of fine-grain material in the upper interval; the effect
being that the downward migration of water is slowed, thereby creating the vertical
gradient. The upper interval may serve as an aquitard but does not occlude hydrologic
connectivity with the deeper intervals. In addition, the pumping at the Upjohn facility on
Bishop Road, southeast of the Roto-Finish site, may influence groundwater flow direction
at the Roto-Finish site. The relationship of the shallow, intermediate and deep
potentiometric zones will be evaluated with respect to the conceptual geologic model and
the remaining Phase III data.

* Evalustion of the hydrologic performance of the site aquifer was made in September,
: 1992, through pumping tests conducted in TW1 (LTI, 1993). Testing of TW1 counsisted
of three varisble rate pump tests and two 70 to 72 hour constant rate pump tests. The

aquifer performance evaluation allowed the preliminary calculation of specific well
average hydraulic characteristics of the aquifer include:

e Specific Capacity of the Test Well - 10 gpm per foot of drawdown;

e Aquifer Transmissivity - 48,400 gpd/ft;

e Aquifer Storativity - 0.00077; and

o Hydraulic Conductivity - 48.2 to0 138.9 ft/day.

The preliminary results of the pump tests indicate that the hydrologic character of the site
conforms to a semi-confined leaky aquifer, with possible recharge affecting the pump test
performance.
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3.0 RISK EVALUATION

A streamniined evaluauon or the nsks to human heaith from exposure to the chemicals
identified at the site was pertormed in accordance with U.S.EPA gﬁidancc for conducting
EE/CAs (EPA. 1993). The nisk evaluation was performed for one exposure pathway that
is reievant to the removai action by:

e comparing chemical concentrations detected at the site with standards that are
potential chemical-specific appiicable or reievant’and appropnate requirements
(ARARs) for the action,

e 1denufving the chemicais which exceed the standards. and

e presenting a summary of heaith effects associated with those chemicais.

The proposed action is limited to a reduction in the mass of chemical constituents in the
groundwater at the site and a reduction in the volume of chemical constituents available
for downgradient transport until the remedial investigation/feasibility study (RU/FS) is
completed and a final remedy is selected and implemented. Other exposure pathways
may also be relevant at the site and will be addressed in a complete baseline risk
assessment prepared and submitted with the Remedial Investigation Report.

For the purposes of facilitating a streamlined risk evaiuation, the exposure assessment only
considered one pathway of possible exposures that could exist at the Roto-Finish site
during the projected time period of the removal action:

¢ ingestion of groundwater from drinking water wells installed in the immediate
vicinity of the site.

While no known operational wells currently exist at the Roto-Finish site or immediately

~ adjacent properties and the area is supplied by the municipal drinking water system, it is

conceivable that new wells could be installed. Therefore, it is possible that oral ingestion
of groundwater couid take place at or near the site in the future.

Health risks related to ingestion of groundwater at the site appear to be present based
upon a comparison of the highest detected chemical concentrations (from sampies
collected between 1989 and the summer of 1993) with maximum contaminant leveis
(MCLs). MCLs are standards promuigated under the federal Safe Drinking Water Act
and wouid be applicabie for groundwater at the point of exposure (drinking water wells).
Five chemicals exceeded the associated MCL values, based upon the highest
concentrations detected in groundwater sampie resuits as follows:

\
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Highest detected

Chemucal concentration MCL

(ugN) (ug/)
benzene 14 5
1, 1-dichioroethene 480 7
1,1,1-tnchloroethane 2700 200
trichloroethene 170 S
vinyl chloride 120 2

Exposure to the chemicals exceeding MCLs (through oral ingestion or other routes) could
result in adverse health effects. Table 8 presents summary toxicity profiles, including

acute, chronic, and carcinogenic effects on human heaith, for the five chemicals with
sample concentrations exceeding MCLs. This table includes the most representative
effects in the areas of acute and chronic toxicities, carcinogenicity, and other information

. pestinent 10 adverse health effects posed by each chemical.
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4.0 REMOVAL ACTION ALTERNATIVES

As summarized in Chapter 2. the remedial investigations conducted go date have idenufied
groundwater impacts beneath the Roto-Finish property and immediate downgradient
areas. Existing data prefiminaniy indicate that constituent concentrations in groundwater
diminish with distance from the site. The existing data are adequate to confidently
characterize the conditions on-site. However, additionai investigations are necessary and
are peing conducted to further characterize downgradient off-site conditions.

The preliminary risk evaluation results presented in Chapter 3 indicate that there are no
complete exposure routes and therefore no known existing human health threats posed by the
:denuned impacted groundwater beneatn the Roto-Finish property. [However. under a
Juture scenario where water suppiy weii(s) are instailed immediately downgradient of the
site. 1t is possible that applicable or reievant and appropriate requirements (such as MCLs)
wouid be exceeded. Based upon this preiiminary analysis, a remedial aiternauve other
than no action may be selected as the final aiternatve for this site once the RUFS is
compieted.

ITW. the respondent to the Roto-Finish site, has voluntarily proposed to impiement a
non-time-critical removal action to reduce the mass of chemical constituents in the
groundwater at the site and reduce the volume of chemical constituents available for
downgradient transport. The non-time-critical removal action would be operated over

the period during which the RI/FS is compieted. and until an final remedy for the site
is selected and impiemented.

4.1 REMOVAL ACTION OBJECTIVES

The goal of the proposed non-time-critical removal action is to reduce the mass of
chemical constituents in the groundwater at the site and reduce the volume of chemical
constituents available for downgradient transport in the areas of highest identified
unpacts. This goal is consistent with the relevant factors of the Nationai Contingency
Plan (40 CFR 300.415(b)(2)) that are to be considered in determining the appropriateness
of a removal action. Specifically, the removal action objective is to reduce potential
Jegradation to downgradient water supplies and potential exposure to nearby human
populations from chemicais identified in groundwater beneath the Roto-Finish property,
consistent with 40 CFR 300.415(b)(2)(i-ii).

The non-time-critical removal action proposed for this site is considered a temporary action
and it is expected that the final selected remedy will ultimately address the entire area of
concern. [t is expected that the proposed non-time-critical removal action wiil not be
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:nconsistent with the finai selected remeav, wouid. to the extent pracucable. contnbute to
-he erficient pertormance ot any future remedial action as required bv 40 CFR 300415 (c),
and wouid not mterrere with an orderiv transiion to remedial action as reguired by 40
CFR 300.415 (f). :

The proposed non-time-cnitical removai action at the Roto-Finish site is not subject to
stanutory limits on removal actions. The proposed removal action wouid not be Fund-
inanced or conducted under Section 104 (b) of CERCLA. Thererore the stanntory hmits
(40 CFR 300.415 (bX5)) that require that the acuon be terminated after S2 muilion has
been obligated or 12 months have elapsed. do not apply.

4.2 REMOVAL SCOPE AND SPECIFIC OBJECTIVES

The scope of the proposed removal action is limited to reducing the mass of chemical
constituents in the groundwater at the site and the volume of chemical constituents
available for downgradiemt transport until a final remedy for the site is selected and
implemented. The specific objective of the proposed removal action is therefore (0
establish 2 hydranlic capmre zone in the areas of highest idemtified groundwater
contamination through insailation of a groundwater collection system. The highest
identified chemical concentrations identified at the site are located beneath the Roto-
Finish property.

To the extent practical and necessary, the proposed removal action wouid comply with
appiicable or reievant and appropriate requirements (ARARs). Total site cleanup 1s not an
objective or within the scope of the proposed removail action, but rather will be addressed
as part of the final selected remedy. As the proposed removal action is intended to
temporarily abate the nugration of chemical constituents in on-site groundwater through
instaiiation of a containment system, cieanup ievels applicable to a remedial action do not
apply to the removal action and therefore are not idemtified in this engineering
evalustion/cost analysis (EE/CA).

4.3 GENERAL REMOVAL SCHEDULE

Consistent with the requirements of 40 CFR 300.415 (b)(3), the proposed removal action
wouid begin as soon as possible afier public comments are addressed and U.S_EPA selects
the non-time-critical removal action in an Action Memorandum. The currently scheduled
start time for the removal action is November .  1994. The start date is subject to change
as it is influenced by the Agency’s alternative selection and public comment processes and
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‘veather conditions. [t is anticipated that a removal action would take approximately one
to four months to construct and would continue to operate until a final remedy tor the
site 1s selected and implemented.

4.4 IDENTIFICATION AND EVALUATION OF TECHNOLOGIES

Technologies suitable to conditions at the Roto-Finish site were identified based on the
removai action objectives and current understanding of the groundwater conditions.
Consistent with the U.S.EPA guidance for conducting EE/CAs for non-time critical
removal actions (EPA, 1993), the full universe of avaiiable technologies was not evaluated
in favor of evaiuating only a limited set of technoiogies that have been demonstrated to be
effective for sites with similar conditions. The identified technoiogies fall into the general
response categories of Groundwater Collection. Treatment. and Discharge. Each
technology idemtified was evaiuated for engineening feasibility and impiementabilitv. A
descniption of the technoiogies identified for each of the response categories are described
below with a2 summary of the resuits of the evaluation for impiementability.

4.4.1 Groundwater Collection Technologies

The area of highest concentrations of chemical constituents in groundwater have been
identified in the vicinity of MWB2B, MW309 and MW310 near the west and northwest
portion of the Roto-Finish site. Technoiogies identified that would potentiaily meet the

primary objective of the proposed removal action to temporarily collect the groundwater
in this area include:

1) Extraction wells - Groundwater coilection wouid be achieved through continual
pumping of on-site groundwater extraction weiis. This technology is retained
as it is both feasibie and impiementable.

2) Groundwater collection trenches - Groundwater would be collected in
perimeter trenches/drain tiles. This technology is not retained. The verticai
depth of groundwater impacts (>100 ft) at the Roto-Finish site render this
technology infeasibie.
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4.4.2 Treatment Technoiogies

Pumping of the extraction wells to collect the groundwater beneath the Roto-Fimish site wiil
Jenerate water that requires treatment prior to disposal. The tvpe and degree of treatment
required will depend upon the parucular chemucal constrtuents in the extracted water and
Uuunmhmmnmbemapnorwduchameofthem The primarv chemical
coastituents in the groundwater at the Roto-Finish site likely requiring treatmemt include
volatile organic compounds (VOCs) and possiblyv the metals arsemic. zinc. and/or
manganese. The chemical constituent concentranons measured to date at the Roto-Finish
site are summarized in Chapter 2. Technoiogies considered for the treatment of the

1) Off-site Treatment - Under this technology, the groundwater would be
discharged directiv to the Kalamazoo Water Reclamauon Plamt (KWRP) for
tremment. The KWRP is an advanced waste water treatmemn plant capable of
effectively treating all chemucal consttuents idemtified in the groundwater at
the Roto-Finish site. The KWRP uses a Zimpro activated carbon system for
polishing its effluent prior 10 discharge into the Kalamazoo River. The system
has the design capacity and capability 10 effectively treat the water that will be
generated at the Roto-Finish site. The City of Kalamazoo has communicated in
writing that the quamtity and quality of the groundwater will not pose a
probiem for trestment in thew plant (see Appendix D). During the September,
1992 pump test at the Roto-Finish site, purge water and pump test water was
accepted and treated by the KWRP. Becsuse this water contained chemical
comcentrations similar to those expected to be presemt in the extracted
groundwater at the site, it is anticipated that the KWRP will have no difficulty
in effectvely tresting the exiracted groundwater. In addition. as shown in
Table 9. the highest concentrations of constituents in groundwater are well
below the mdustriai pretremtment limits for the KWRP. A sanitary sewer
discharge location is present on-site, allowing for immediate implementation
without firther analysis. The sanitary sewer which is expected to receive the
discharge from the extraction wells is seperate from the storm sewer system, so
2 wet weather cut-off system will not be necessary. This technology is retained
for further considerstion.

2) Carbon Adsorption - Organic compound concentrations in aqueous Or gaseous
phase can be reduced through adsorption onto granuiar activated carbon. This
technology couid also be used as a polishing step for other treatment such as
air stripping to further reduce organic chemical concentrations or to reduce air
emissions. Specific design parameters for this technology are dependent upon
flow rates and chemical constituent concentrations.  This technology is
retxined for further evaluation.
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3) Air stripping - Volatile organic compound concentrations in groundwater can
be reduced by mass transfer of the compounds from the aqueous phase to the
gaseous phase. Forced air is mixed with the water by diffusers, tray aerators, or
using a packed column; compounds volatilize from the water and are entrained
in the air and emitted with the off-gases. The aqueous phase may require
further treatment depending upon the effluent discharge limits, non-volatile
constituents present, and efficiency of removal. Off-gases may require
treatment to comply with air emissions ARARs. Specific design parameters are
dependent upon flow rates and chemical constituent concentrations. This
technology is retained for further evaluation.

4.4.3 Discharge Technologies

The water generated from the extraction wells will require disposal. The technologies
available for the discharge of the water include:

1) Off-site wastewater treatment piant - The water would be conveyed by sanitary
sewer to the Kalamazoo Water Reclamation Plant (KWRP). This technology
was described in the previous section with the discussion of treatment
technologies. This technology is retained for further analysis.

2) Recharge to groundwater - Treated water could be recharged to groundwater
through injection wells, infiltration basins or infiltration galleries. This
technology can be used to enhance reduction of chemical concentrations in
groundwater by increasing the rate of migration to the extraction wells. This
technology may require that chemical constituents in the extracted
groundwater be treated to non-detect levels prior to discharge in order to
comply with ARARs. This discharge option may require treatment for metals
(arsenic and manganese) in addition to organic compounds depending upon
quality of groundwater extracted from the wells and the effluent requirements.
Pilot studies to determine actual concentrations in extracted groundwater
wouid be necessary to evaluate treatment requirements and design. Recharge
locations would have to be evaluated to ensure that the recharge does not
cause an expansion of the area of groundwater impacts. Depending upon the
location of the recharge, permits and easements may be required before
implementing. Due to the time required for design evaluations and to obtain
discharge permits and access agreements, this technoiogy would not be
consistent with the objectives and proposed scope and schedule of the non-
time-critical removal action. For this reason, this technology is eliminated from
further consideration.

3) Discharge to surface water - Treated water could be discharged to the
Olmstead County drain, located approximately 4000 feet north of Roto-Finish
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sroperty. A force main or gravitv sewer wouid be required to be constructed
{0 transport water from the site to the drain. Access approvai and easements
from the adjacent airport and raiiroad would be required to instail the transport
line. This technology mav require 2 NPDES discharge permut and discharged
water would be required to meet ctluemt limits esmblished. Extracted
groundwater may have to be treated for metais (arsenic and zinc) in addition to
organic compounds depending upon the actual concemtrations in extracted
groundwater and effivem limits. Pilot swdies to determine acmal
concentrations in exiracted groundwater would be necessarv to evaluate
tremment requiremems and design. Due to the time required for design
evaluations and to obtain discharge permuts and access agreements, this
technology would not be consistent with the objectives and proposed scope
and schedule of the non-time-critical removal action. For this reason. this
technology is eliminated from further consideranon.

4.5 ALTERNATIVE DEVELOPMENT

Groundwater altemstives were developed by assembling the technologies in the three
response categories that passed the initial screenmg. A total of three aiternatives have been
identified. These siternatives represent the visble permutations of the retzined trestment
options (off-site trestment, on-site trestment with air stripping, on-site treatment with
carbon adsorption), combined with the retained discharge option (discharge to the sanitary
sewer). The aiternatives are grouped according to the trestment technology employed and
described below.

4.5.1 Description of Alternatives

The sciected alternatives are divided into three groups by treatmemt technology. The
selected alternatives are:
1. Groundwater Extraction with Off-Site Treatmem:
2. Groundwater Extraction with On-Site Carbon Treatment and Discharge to
Samitary Sewer )
3. Groundwater Extraction with On-Site Air Stripping and Discharge to Sanitary
Sewer

Brief descriptions of the selected candidate aiternatives are presented below.

Altermative 1: Greundwater Extractioa with Off-site Treatmeat. Under this
altermative. two extraction wells wouid be installed on the Roto-Finish property.
Groundwater would be continuously extracted at a rate of 50 gpm from each of the
recovery weils t0 establish a collection zone through the drawdown cones of influeace from
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the operaung recovery wells. Two weils are proposed so that each extracuon well can
operate as 4 separate svstem. allowing continuous operation ot one well shouid the other
wetl require service. [n addition. the two weills are anticipated to create a larger
collection zone than a one-well system pumping at a comparable rate. The recovery
wells would collect impacted groundwater within the collection zone and reduce the mass
of chemical constituents in the groundwater and the volume of chemical constituents available
for downgradient transport. theretfore meeung the objective of the removal action. Extracted
groundwater would be discharged directiy to the City of Portage sanitary sewer system for
convevance to the City of Kalamazoo Water Reclamation Plant (KWRP) for treatment
before discharging to the Kalamazoo River. The KWRP is an advanced waste water
treatment plant capable of effectively treating ail chemical constituents identified in the
groundwater at the Roto-Finish site. The system has the design capacity and capability to
effectively treat the water that will be generated at the Roto-Finish site. The City of
Kalamazoo has communicated in writing that the quantity and quaiity of the groundwater
wiil not pose a probiem for treatment in their plant (see Appendix D). In addition. during
the September, 1992 pump test at the Roto-Finish site, purge water and pump test water
was accepted and treated by the KWRP. Because this water contained concentrations of
chemical constituents simiiar to those detected in groundwater at the site, it is expected
that the KWRP will have no difficuity in effectively treating the extracted groundwater. In
addition, as shown in Table 9, the highest concentrations of constituents in groundwater
are well below the industrial pretreatment limits for the KWRP. The sanitary sewer which
is expected to receive the discharge from the extraction wells is separate from the storm
sewer system, so 8 wet weather cut-off system wiil not be necessary.

Alternative 2: Groundwater Extraction with On-Site Carbon Treatment. Under this
alternative, the extracted groundwater would be treated on site through activated carbon
adsorption to remove organic compounds. Because of the flow to be generated by the
extraction wells and the levels of compounds likely to be present, a single large-scaie
carbon vessel wouid be used. Pretrearment of the exmracted groundwater may be
necessary to optimize performance of the carbon. After treatmemt, the treated
groundwater would be discharged to the City of Portage sanitary sewer for conveyance to
the KWRP.

Alternative 3: Groundwater Extraction with On-Site Air Stripping. This aitemnative
is similar to alternative 2, with the exception that air stripping is empioyed to treat the
extracted groundwater, rather than carbon. Forced air is mixed with the water by diffusers,
tray aerators, or using a packed column; compounds voiatilize from the water and are
entrained in the air and emitted with the off-gases. The aqueous phase may require further
treatmemt depending upon the effluent discharge limits, non-volatile constituents present,
and efficiency of removal. Off-gases may require treatment to comply with air emissions
ARARsS. For purposes of this evaluation, it is assumed that treatment of the off-gases and
polishing of the aqueous effluent wouid not be required. After treatment, the treated
groundwater would be discharged to the City of Portage sanitary sewer for conveyance to
the KWRP.
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As summanzed below. the canaidate a:iternauves were each evaiuated for effecuveness.
:mpiementaniiity, and cost. consistent witn U.S_.EPA guidance (EPA. 1993).

4.5.2 Alternative Effectiveness
Theeﬁcﬁyunsofﬂtedneaitumﬁvuwucnhmedwitﬁcousiduxdmofthe
followmng criveria:

e Overail Protection of Public Heaith and the Environment:

e Compliance with ARARSs;

o Long-Term Effectiveness and Permanence:

e Reduction of Toxicity, Mobility or Volume Through Treatment; and

o Shorn-Term Effecuveness and Time Until Response Objecuves are Achieved.
The evaluanion of the aiternanves under each of these critena is summarized below.

Overall Protection of Human Health and the Envirounment. Within the scope of the
proposed removal action. all altermatives would provide the same degree of overall
protection of public heaith and the environment, as they are ail projected to meet the
recovery wells wouid collect impacted groundwater, thereby reducing the mass of
chemical constitvents in the groundwater at the site and the volume of chemical
constituents available for downgradient transport. No adverse public heaith
efiects of implementing any aiternative were identified. As discussed further below, all
alternatives are projected to comply with ARARs, result in a reduction of the toxicity,
mobility, or volume of hazardous substances. and reduce the heaith risks associated with
the impacted groundwater. In addition. ail aiternatives inciude treatment of the extracied
groundwater and thereiore are consistent with the CERCLA section 121 preference for
alternatives that inciude trestment components over other approaches.
Compliance with ARARs. Section 300.415(7) of the NCP requires that removal actions
ausin ARARs under Federal or State environmental laws or facility siting laws, to the
extent practicable considering the scope of the removal. The potential chemical-, location-
and action-specific Federal ARARs and state ARARS are summarized below:

Federal Chemsical Specific ARARs. The primary federal reguiations that make up the
chemical specific ARARSs reiate to surface water and groundwater and include:

e Clean Water Act (33 USC 1251),
o Safe Drinking Water Act (42 USC 300f); and

e Resource Conservation and Recovery Act of 1976 (RCRA, 42 USC 6901).
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Chemicai specific cntena for surtace waters and maximum contarrunant levels (MCLs) for
groundwater have been developed under these iaws that wouid appiy to a removal action
at the Roto-Finish site. All alternatives wouid meet the ambient water quality criteria
developed under the CWA as discharges to surtace waters would be treated and
discharged in accordance with NPDES permuts established under, the framework of the
CWA. As the removal action objectives are limited to temporary reduction of the mass of

chemical constituents in the groundwater at the site and volume of chemical constituents available
for downgradient transport. it is not within the scope of the removal action to attain groundwater MCLs.

Federai Locanon Specific ARARs. No location specific potential ARARS are applicable
to the removal action and therefore each alternative wouid comply. In addition, because
the action to be impiememed on the Roto-Finish site ‘would not include activities that
could interfere with operations at the nearby Kalamazoo/Battle Creek Airport, there are
no iocauon specific Federai Aviation Administration (FAA) reguiations that wouid apply.
The major reguiations comprising the location specific ARARs for CERCLA removal
actions include: Resource Conservation and Recovery Act, Nationai Historic Preservation
Act, Clean Water Act, Wilderness Act, Fish and Wildlife Coordination Act, Scenic Rivers
Act, National Archaeological and Historical Preservation Act, Endangered Species Act,
Coastal Zone Management Act, Protection of Wetlands Executive Orders, Protection of
Floodpiains Executive Order, and the Marine Protection Resources and Sanctuary Act.

The removal action would not occur within floodplains, wetlands, active fauit areas,
underground disposal areas, wilderness areas, national wildlife refuges, or coastal areas.
The Roto-Finish site does not contain endangered species, scientific or prehistoric
artifacts, and is not inciuded on the Nationai Register of Historic Places. Therefore, none
of the potential location specific ARARS identified above are applicable or reievant to the
removai action.

Federal Action Specific ARARs. The action specific ARARs that would be applicable
inciude those reiated to the treatment and disposal of the extracted groundwater under the
Clean Water Act and RCRA. For Alternative 1, the groundwater would be discharged
directly to the City of Kalamazoo in accordance with a control document. The City would
in turn monitor, treat and discharge the water in accordance with their NPDES permit, and
therefore complisnce with the Clean Water Act wouid be achieved. The City would
impose conditions to reguiate the discharge of the groundwater from the site to the
sanitary sewer in & controil document. The control document wouid assure compliance
with requirements of the Clean Water Act and the City's NPDES permit.

For Alternative 2, in addition to the action-specific ARARS listed above, requirements for
the dispasai of carbon from the on-site treatmemt plant would be applicable. For
Alternative 3, it is likely that an acid wash of the air stripper would periodically be
required to remove accumuiated scaie. The spent wash waters would require appropriate
disposal. These ARARSs would include RCRA disposal requirements for solid and possibly
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hazardous wastes. Generator requirements such as proper labeling, manifesting, transport,
and disposal requirements would be followed. and therefore all action-specific ARARs
would be met.

State of Michigan ARARs. The potential State of Michigan ARARs stem from the
following laws related to public health or environmental concems~

o Hazardous Waste Management Act (Act 64, 1979);

e Liquid Industrial Waste Removal Act (Act 136, 1969);

e The Fire Prevention Act (Act 207, 1941);

e Underground Storage Tank Regulatory Act - (Act 423, 1984);
¢ Leaking Underground Storage Tank Act - (Act 478, 1988),

e Michigan Water Resources Commission Act (Act 245, 1929);
e Mineral Well Act (Act 315, 1969),

o Waterworks and Sewerage Systems Act (1913);

e Solid Waste Management Act (Act 641, 1978);

e Water Supply and Sewer Systems Act (Act 368, 1978),

o Michigan Compiled Laws - Section 257.722;

e Air Pollution Act (Act 348, 1965);

e Safe Drinking Water Act (Act 399, 1976);

e Soil Erosion and Sedimentation Control Act (Act 347, 1972),
e Environmental Response Act (Act 307, 1982); o
o Wetlands Protection Act (Act 203, 1979);

e Natural River Act (Act 321, 1979);

o Endangered Species Act (Act 203, 1974); and
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e Environmental Protection Act (Act 127, 1970).

Of these. the oniy potential state ARARs applicabie to Alternative i include Act 245 rules
as they apply to the discharge and subsequent treatment of the extracted groundwater
under NPDES permits. As discussed above, Alternauve | woyid compiy with these
ARARs by meeting requiremenmts of the discharge control dodumem with the City.
Compiiance with the cieanup criteria specified in Act 307 is not within the scope of the
removal action, as it is a temporary action. but these potential ARARs would be
be addressed by a final remedial action. In addition to the Act 245 potential ARARS,
Alternatives 2 and 3 would comply with the requirements of Act 64 and Act 641, as they
relate to disposal of wastes generated on site. Alternative 3 wouid generate emissions to
the atmosphere, requiring compliance with Act 348. No aiternative would be constructed
in wetlands, create soil erosion. nor cause environmental or ecoiogical damage to occur.
Thererore, ail alternatives wouid compiy with state laws and reguiations protecting public
heaith and the environment, as applicabie. or reievant and appropnate. ‘

Long-Term Effectiveness and Permanence. The removal action would be
a temporary action operating only until a final remedy is selected and
implemented.  All alternatives would reduce the mass of chemical
constituents in groundwater and reduce the volume of chemical constituents
available for downgradient transport. All alternatives for the removal action
would, to the extent practicable, contribute to the effectiveness of the
remedial action and therefore, in this capacity, would, to the extent
practicable, contribute to the long-term effectiveness and permanence of the
tinal remedy. It is anticipated that none of the alternatives would
interfere with an orderly transition to the remedial action. Necessary post
removal site control measures and risks from wastes or residuals remaining
at the site after completion of the removal action would be addressed by the
remedial action, and therefore are not considered further in this EE/CA.

Reduction of Toxicity, Mobility, Volume Through Treatment. All alternatives wouid
reduce- the mobility and voilume of hazardous substances at the site by containing,
collecting and treating the impacted groundwater. All alternatives would resuit in
treatment .of approximately 100 gpm of impacted groundwater through carbon adsorption
or air stripping. Regeneration of the carbon for ail alternatives would resuit in the
destruction of adsorbed organic chemicais. The mass of chemicais destroyed is estimated
to be less than 1 Ib per day. All alternatives address the stantory preference for
alternatives invoiving treatment components.
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Short-Term Effectiveness and Time Until Response Objectives are Achieved.

All alternauves are projected to provide short-term etfectiveness by collecting

.mpacted groundwater 10 reduce the mass of chemical constutuents in the

zroundwater and to reduce the volume of chemical consutuents available for

Jowngradient transport. Based upon the pumping test resuits (LTI. 1993) it is esumated

'nat the collection zone wouid be established within a day of the ingiation of pumping. All

alternanives call for groundwater extraction from rwo wells in the northwest comer of the

property at 2 rate of approximately 50 gpm from each weil. It is estmated that alternative

one couid be constructed within s 30 day time frame. Alternatives 2 and 3 wouid hikely
requure 90 to 120 days.

None of the alternatives would resuit in any adverse’effects on the public during
implementation. Major removal activities such as weil installation and operation wouid be
conducted on Roto-Finish property, and therefore would not disrupe traffic or the
surrounamg conmemumty. [he trestmem and discharge svstems would be closed systems
resuiting in no adverse effects on the surrounding community due 10 emissions or fugitive
dust. Worker hesith and safety requirements wouid be enforced during the instailation and
operanon of the system.

453 Impicmentability

The implememability of all alternatives was evaiusted with consideration of technical and
administrative feasibility, availability of services and materials, and state and comemmumnity
acceptance.  All three alternatives are technicaily and administratively fessible within the
stipuiated schedule. Necessary services and materisis (e.g. personnel, technologies, off-
site treatment capacity, laboratory services, utility services, etc.) are readily availsble to
implement ail phases of these removal aiternatives. It is anticipated that ail alternatives
wouid be acceptable to the state and communiry.

Regarding technical feasibility, all alternstives are subject to weather constraints during
inmalistion, (c.g. frozen or sattrated ground may delsy the inssafiation of the system).
However, once installed, all alternatives couid be opersted continuously, independent of
weather. During the September, 1992 pump test, the sanitary sewer fine handied up to
190 gpm, so it is expected that there will be adequate capacity in both the sanitary sewer
lines and the KWRP to effectively convey and trem: discharge waters. Alternatives 2 and 3
would be more difficuit to implement than Alternative 1, as they require the instaiiation of
a treatmen system and building t0 house the system, in addition to the exwraction wells,
piping and controls. However, the treatmem systems proposed for Alternatives 2 and 3
are commonly used, and readily available.

All alternatives would be administratively fezsible. No waivers of statutory limits would
be necessary, as the statutory limits do not spply. The statutory limits do not apply
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because the removal action would not be fund-financed and will not be conducted under
Secuon 104(b) of CERCLA.

A building permut would be required for Alternauves 2 and 3. and all alternauves wouid
require electricai permuts. All alternatives wouid require the draf}ing of control documents
from the City of Kalamazoo, and permits to connect the discitarge lines to the sanitary
sewer. There are no difficuities anticipated with obtaining any of the required permits or
controi documents. The City of Portage and the City of Kalamazoo have provided letters
(Appendix D) indicating their receptiveness to receiving the discharge water.

All alternatives shouid be acceptable to the state and.community. As discussed above, ail
aiternatives wouid comply with appiicable state ARARs within the scope of the removal
action. It is anticipated that any of the aiternatives wouid meet with state and community
acceptance. in that ail wouid provide immediate benerits. with no adverse erfects.

4.5.4 Cost

The capital cost of Alternative | is estimated to be $51,000. The cost for annual
operation and maintenance (O&M) is estimated to be $155,000 (including costs for
periodic sampling of monitoring wells). The present worth (at 7% discount) of the
removal aiternative is $332,000, assuming 2 years of operation.

The capital cost for Alternative 2 is estimated to be $247,000. The cost for annual O&M
is estimated to be $576,000 (including costs for periodic sampling of monitoring wells).
The present worth (at 7% discount) of the removal alternative is $1,289,000, assuming 2
years of operation.

The capitai cost for Alternative 3 is estimated to be $93,000. The cost for annuai O&M is
estimated to be $183,000 (including costs for periodic sampling of monitoring wells). The
present worth (at 7% discount) of the removai alternative is $424,000, assuming 2 years
of operation.

These cost estimates are summarized in Table 10. Cost estimate spreadsheets showing the
basis for the cost estimates are provided in Appendix C.

4.5.5 Comparative Analysis of Alternatives

All alternatives considered in this EE/CA are similar in all aspects except for the
treatment technology that would be empioyed. Alternatives 2 and 3 call for the
on-site treatment of the extracted groundwater prior to discharging to the KWRP
whereas Alternative | calls for the direct discharge of untreated groundwater to the
KWRP. The KWRP is capable of treating all identified constituents identified in
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he vroundwater and wouid not require pre-treatment. As discussed above. all
siternauves are projected to be as effecuve and impiementable. The major
Jifferences between the aiternauves are the degree or implementability and costs.
Alternauves 2 and 3 are more difficuit and costlv to impiemem because of the
additionai design considerauons. materials and services. aud associated costs for
installing and operating either ot the on-site treatment systems. In addition. a per
volume ree is levied by the City of Portage for discharge into their municipal
sanitarv sewer system (which connects 1o the KWRP) whether or not the
groundwater is pretreated. No technical advantages or significant benenits have
been idenufied for selecting Alternanves 2 or 3 over Alternauve 1. All
alternauves would meet the objecuves and remain within the scope of the removal
acuon.

4.6 SUMMARY OF THE EE/CA AND RECOMMENDED REMOVAL ACTION
ALTERNATIVE

Since 1988, remedial investigations have been conducted at the Roto-Finish site under the
direction of US.EEPA and MDNR. Groundwater impacted with organic chemicals and
metals have been identified at the site. The highest areas of impacted groundwater have
been identified to be jocated benesth the Roto-Finish property. Potential source areas
(waste water lagoons) were remediated prior 1o 1984. Investigations to determine the
extent and distribution of chemical constituents in groundwater downgradient of the site
are comtinuing to be conducted.

A preliminary risk evaiuation (Chapeer 3) did not identifv any existing compiete exposure
routes. and therefore the site poses no known existing heaith thrests. However, the
concemtrations of chemicals in groundwater benesth the Roto-Finish property exceed their
respective MCLs and there is a potential for new wells to be installed at or near the site
in the fuure. Therefore. upoa compieting the RI/FS, a remedial action other than no
action may be selected as the final remedy for the site. As such, ITW. the respondent
to the Roto-Finish site. has voluntarily proposed to proceed immediately with a noo-time-
centical actuion o0 reduce the mass of chemical constituents in the groundwater and to reduce the
volume or chemical constituents available for downgradieat transport until the RI/FS is completed
and a final remedy for the site is selected and implemented.

As required by 40 CFR 300.415, an engineering evaluation and cost analysis of potential
time-crirical removal action. All alternatives were determined to meet the general critenis
of effectiveness and implementability. The three candidate alternatives were comparatively
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evaluated for edfectiveness, implementability and cost with consideration or the rollowing
cnitena:

» Overail protection of public heaith and the environment:

» Compiiance with ARARs;

f 18

o Long-term effectiveness and permanence:

« Reduction of toxicity, mobility or volume through treatment;
« Short-term effectiveness;

o Technicai feasibility;

« Administrauve feasibility;

» Avaiability of services and matenais; and

o State and community acceptance.

Based upon the engineering evaluation and cost analysis presented in the previous
sections, Alternative 1 - Groundwater Extraction from Two On-site Recovery Wells and
Discharge to the KWRP is the recommended aitemnative for immediate impiementation.
Alternarive 1 wouid be as effective as and more impiementabie than aitemnatives 2 and 3.
Alternative | would reduce the mass of chemical constituents in the groundwater at the
site and reduce the volume of chemical constituents available for downgradient transport
until the RI/FS for the site is completed and a final remedy is selected and impiemented.
Altemauve | is projected to meet the objectives and evaluation criteria of the removai
action. Alternatives 2 and 3 offer no significant benefit over Alternative 1; are more
costly: and would not achieve any greater protection of human heaith and the
environment.

The selected alternative would be implemented on an interim basis as a non-time-critical
removal action and would be operated during the period which the RI/FS is completed
and until a final remedy is selected and implemented. The aiternative is projected to
meet the stated objectives of the removal action which are to reduce the mass of chemical
constituents in the groundwater at the site and reduce the volume of chemical constituents
available tor downgradient transport.
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TABLE 1 .
CHRONOLOGY OF INVESTIGATIONS
AT THE ROTO-FINISH SITE

May-September. 1979 Sampiing of North and South Lagoons by MDNR
) 4

October, 1979-January,1980 | Hydrogeological Invesugation at Roto-Finish Site

October, 1980 Connecuon to Municipal Sewer Service

Fall, 1981 Excavation of North and South Lagoons

September-November, 1983 | Supplemental Hydrogeological Investigation and
Excavation of West (Buried) Lagoon

1986 Site Included on National Prionties List

January 4, 1988 Effective Date of Administrative Order by Consent

W/ Regarding Remedial Investigation and Feasibility Studv

October, 1988 Submittal of Revised Phase I Remedial Investigation
Workplans

March-June, 1989 Phase | Remedial Investigation Field Activities

January, 1990 Draft Phase I Remedial Investigation Report Subnutted
to EPA

June, 1991 ' Approval of Phase Il Remedial Investigation Workplans

June-November, 1991 Phase II Remedial Investigation Field Activities

August, 1992 Approval of Phase III Remedial Investigation
Workplans i

September-October, 1992 Phase III Remedial Invesugation - Pumping Test Field
Activities

November, 1992 Submittal of Draft Technical Memorandum I11.1 -
Aquifer Performance Evaluation

February, 1993 Submittal of Validated Contract Laboratory Program
Analytical Resuit Summarys for Phase I and Phase 11
Data

March, 1993 Submittal of Revised Technical Memorandum III1 -
Agquifer Performance Evaluation

Apni-June, 1993 Phase IIT Remedial Investigation - Off-site Investigation
Field Activities

June, 1993 Submittal of Technical Memorandum I11.2 - Preliminary
Evaluation of Exploratorv Well Data

October, 1993 Approval of Additional Phase Il Remedial Investigation
Off-site Field Activites

chrono.doc LTI, Limno-Tech, Inc.
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TABLE 2: METEOROLOGICAL DATA FOR KALAMAZOO COUNTY

PARAMETER KALAMAZOO COUNTY
Average Temperature (Summer) ® 69.8° F
Average Daily Maximum Temperature 81.3°F
(Summen) * !
Highest Recorded Temperature ® 100° F
Average Tempersture (Winter) 28.7°F
Averags Daily Minimum Temperature 20.9°F
(Winter) ¢
Lowest Recorded Temperature® 16°F
Total Annual Precipitation® 34.8 inches
Hesviest 24-hour Rainfall® 5.6 inches
Aversge Sessonal Snowfall® 73.1 inches
Aversge Relstive Humidity at Dawn** 80%
Average Relstive Humidity at Midday* * 62%
Direction of Prevailing Winds * * southwest
Maximum Aversge Monthly Wind Speed*® * 11.7 mph
Notes:
® Reference: National Ocesnic and Atmospheric Administration, 1989
**Reference: Ausun, 1979
Averasges contain data from 1951 to 1980

CLMATE RS 100008-230 Py LT, Limno-Tech, Inc.
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TABLE 3: SCREEN SETTINGS OF MONITORING WELLS
ROTOFINISH, Portage, MI

ELEVATION OF

DEPTH OF

WELL LD. DATE SURFACE SCREENINTERVAL* SCREEN INTERVAL

ORILLED ELEVATION UPPER LOWER UPPER  LOWER

(FT) (FT) (FN) (FT) (FT) _
MW-A1 3/13/89 861.65 40.00 45.00 821.65 816.65
MW-A2 4/3/89 858.86 31.09 36.09 ) 827.77 822.77
MW-A3 477189 860.54  43.00 4800 ¢ 81754  812.54
MW-A4 A/AI89 88533  45.25 50.25 82008  815.08
MW-AS 4/4/89 86226  39.34 4434 82292  817.92
MW-A8 4/5/89 85993 3047 4447 82048  815.46
MW-81 8/20/91 850.38  60.50 83.50 798.88  795.88
MW-B2B  6/10/91 86342 6200 _65.00 801.42  798.42
MW-B2A 77181 86284 33.00 °© ~ 38.00 320.84  826.84
MW-302  7/25/91 88242 103.00  108.00 75042  756.42
MW-B3A  10/10/91 858.50  40.00 43.00 81850  815.50
MW-B38  10/11/91 858.50  59.00 62.00 799.50  796.50
MW-B4A  10/25/91 880.80  41.00 44.00 819.80  816.80
N/ MW-B4B  10/24/91 860.80  70.00 7300 790.80  787.80
MW-B4C  10/14/91 860.80 101.50  104.50 750.30  756.30
MW-309  10/30/91 88380 10500  108.00 758.80  755.80
MW-310  10/28/81 88410  81.50 84.50 78260  779.80
TW-1 92192 88500 2450  139.50 84059  725.59
MW-B5A  4/20/93 858.15  41.50 44.50 81665 81365
MW-BSB  4/29/83 858.15  76.50 79.50 78165 778685
MW-B5C  4/28/83 858.15 10450  107.50 75385  750.85
MW-B8 57793 88540 11150  114.50 75390  750.90
MW-B7A  5/12/93 86092  48.50 49.50 81442 81142
MW-B7B 512583 88092  78.50 79.50 78442  T781.42
MW-B7C  5/10/83 880.92 10150  104.50 75042  756.42
MW-BS  4/30/93 88391  78.50 79.50 78741 78441
LG-1 5/1-3/91 854.40 13400  179.00 72040  675.40
KA-8 1988 87103 3300 38.00 83803  833.03
KA-7 1988 871.03  87.00 72.00 80403  799.03
W KA-2 1988 88453  29.00 34.00 83553  830.53
s KA-3 1988 86453  89.00 94.00 77553  T70.53
. KA-10 6/29/88 870.44  41.00 48.00 82044  824.44
KA-4 1988 86795  58.00 81.00 811.95  800.95
KA-S 1988 887.95 12400  129.00 74395 73895
KA-13 7/5/88 87091  50.00 55.00 82091 81591

NOTE:

MW-A, KA series wells hava §' screens: all other monitoring wells heve 3' screens except LG-1 end TW-1
¢ messurement refers to the depth below ground lsvel

SCREEN.XLS. 1072003-2:39 PM

LTI, Limno-Tech, Inc.



TABLE 4: GROUND WATER VERTICAL GRADIENTS
(AUGUST 27, 1993 STATIC GROUNDWATER E
ROTO-FINISH SITE, PORTAGE, MI

LEVATION DATA)

Well Relative Stratigrapt Screen Center Static Water Level Elevation (f1):
Cluster Location of Screen Elevation (ft) ! -8/27/93
MWB2A shallow 828.34] ' 842.55
MWB2B intermediate 799.92! 841.84
difference— 28.42/ 0.71
gradient (ftft)*— ' 0.0250
Well Relative Stratigrapl Screen Center|Static Water Level Elevation (ft):
Cluster Location of Screen Elevation (ft) | 8/27/93
MW-AS  shaliow 820.42 842.06
MW-302 deep 757.92 842.37
difference— 62.50 -0.31
gradient (f/R)*— , -0.0050
Weli Relative Stratigrapr Screen Center|Static Water Level Elevation (1t):
Cluster Location of Screen Elevation (ft) 8/27/93
MWB3A  shaliow 817.00| 845.68
MWB3B intermediate 798.00| 845.28
difference— 19.001| 0.40
gradient (ft/ft)*— | 0.0211
Well Relative Stratigrapt Screen Center|Static Water Level Elevation (ft):
Cluster Location of Screen Elevation (ft) 8/27/93
MWB4A  shaliow 818.30 842.37
MWB4B intermediate 789.30 842.25
difference— 29.00 0.12
gradient (ft/ft)*— | 0.0041
Well Relative Stratigrapr Screen Center|Static Water Level Elevation (ft):
Cluster Location of Screen Elevation (ft) 82793
MWB4B intermediate 789.30 842.25
MWB4C deep 757.80 842.28
difference~— 31.50 -0.03
gradient (f/R)°— BN -0.0010
Well Relative Stratigrapr Screen Center|Static Water Leve! Elevation (ft):
Cluster Location of Screen Elevation (ft) 8/27/93
MWB4A shallow . 818.30 842.37
MWB4C deep 757.80 842.28
difference— 60.50 0.09
gndlont (fU/N)*— 0.0015
Well Relative Stratigrapt Screen Center|Static Water Leve! Elevation (ft):
Cluster Location of Screen Elevation (ft) 827/93
MWBSA shallow 815.65 840.43
MWBSB intermediate 780.65 840.43
. difference— 35.00! 0.00
_gradient (ft/R)*— .l 0.0000

GRADS _8.0.81020006:28 PM

2

LIMNO-TECH, INC
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TABLE 4: GROUND WATER VERTICAL GRADIENTS
(AUGUST 27, 1983 STATIC GROUNDWATER ELEVATION DATA)

20F 2

ROTO-FBEEM SITE. PORTAGE. M8
Well  Relstive Stratigrapt Screen Center Static Water Level Elevaton (ft):
Cluster Location of Screen Elevation (ft) - 8/27/93
MWBSB intermediate 780.65. : 840.43
MWBSC deep 752.65 840.39
difference— 28.00 0.04
;r-dul () — 0.0014
Well Relative Stratigrapt Screen Center: Static Water Level Elsvation (ft):
Cluster Locsation of Screen Elevation (ft) 827/93
MWBS5A  shallow 815.65: 840.43
MWBSC desp 752.65 840.39
difisronce— 63.00! 0.04
w (R — L 0.0006
Well Relstive Stratigrapt Screen Center! Static Water Level Elevation (1t):
Cluster Locstion of Screen Elevation (ft) | 827793 <!
MWB7A shallow 813.42! 841.02
MWEB78 intermediate 783.42| 840.68
difference— 30.00! 0.34
gradient (R/R)*— 0.0113
Well Relative Stratigrapt Screen Siatic Water Level Elevation ():
Cluster Locstion of Screen Elevation (ft) 827/%3
MWEB78 tenmedinte 783.42/ 840.68
MWB7C desp 758.42| 840.62
difierence— 25.00 0.08
— geudient (W)~ ) 0.0024
Well Relstive Stratigrapt Screen Center: Static Water Level Elevation (T):
Cluster Location of Screen Elevation (ft) 827583 ~7
MWB7A shallow 813.42; 841.02
MWB7C deep 758.42' 840.62
difference— 55.00 0.40
grodient (WR)y'— 0.0073
¢ ragaiive vahue indicatis an wpwasy graciens
postive vaiye Indicates & dounmard graient
DVLLOW SCREEN 910 SVERGEDATE SCREEN 0.
OFLP SCREEN 0% 5)
LMONO-TECH, INC
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TABLE 5:

Page 1 0f 3

Chemicais Analyzed in Ground Water Sampies: Frequency and Concentration Range

Rotofinish, Portage Michigan

(May, 1989 - May, 1993),

Chemicals .Frequency of Range of ' Range of
Detection*® : Detection Limits 'Positively Detected
L (ugh) | Concentrations (ug/l)
Inorganics | |
Aluminum : 2/ 39 | 214 - 378 130 - 892
Antimony : 0/ 239 : 23 - 36 |
Arsenic g 8/ 39 ; d2-50 1.5- 26.7
Barium ; 391/ 39 108 - 279
Beryilium i 0/ 39 , 0.5- 2
Cadmium ' o0r39 | 4-5
Calcium | 39/ 38 13200 - 259000
Chromium } 4/ 39 38-7 43- 55
Colbalt | 10/ 39 ., 1 5. 12.4 668 - 23.2
Copper | 16/ 39 3- 202 42 - 16.7
Iron ; 25/ 39 7.7- 175 54.5 - 2000
Lead ! 71739 2-9 2- 31
Magnesium ’ 39/ 39 i 4910 - 66200
Manganese 39/ 39 i . 8.1- 1490
Mercury 1739 ! 0.2- 0.2 0.24 - 0.24
Nickel 20/ 29 9. 35 8.9 - 57.1;
Potassium 317 39 1740 - 8040 1730 - 35000
Selenium 0739 3-40 .
Silver 0/ 38 49- 8
Sodium 38/ 38 11300 - 11300 3310 - 248000
Thalilum 0/ 38 11- 4
Vanadium 3739 3- 113 34- 54
Zinc 327 39 10.7 - 27.9 19.9 - 3930
Cyanide 2/ 39 10- 21.8 153 - 159
Volatiie Organics
Chioromethane 0/ 49 10- 120
Bromomethane 0/ 49 10- 120
Vinyl Chloride 1117 48 10- 120 10+ 120
Chioroethane 4/ 49 10- 120 5-79
Methytene Chioride 0/ 49 §5- 180 i
Acsetone 4/ 49 10- 120 13. 27
Carbon Disulfide 171 49 5- 120 2-2
1,1-Dichloroethene 23/ 49 5-25 1- 480
1.1-Dichloroethane 30/ 49 5-10 1- 270
1,2-Dichioroethene (total) 20/ 48 5. 120 1- 130
Chioroform 1t/ 49 5- 120 44 - 44
1,2-Dichloroethane 1/ 48 5§- 120 11
2-Butanone 01/ 49 . 10- 120
1,1,1-Trichioroethane 30/ 49 5- 10 5. 2700
Carbon Tetrachioride 0/ 49 5- 120
Vinyl Acetate 0/6 10- 10
Bromodichlioromethane 17 49 5- 120 4- 4
1,2-Dichioropropane 0/ 49 5- 120
cis-1,3-Dichloropropene 0/ 49 5. 120
Trichioroethene 221 49 5- 25 2-170
Dibromochioromethane 0/ 49 5- 120
1.1,2-Trichloroethane 37149 5. 120 2-5
Benzene 1/ 49 5-120 14- 14
LTI, Limno-Tech, Inc.
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TA“E 5: POQ 2 of3
Chemucais Analyzed in Ground Water Sampies: Frequency and Concentration Range

Rotofinish, Portage Michigan
(May. 1989 - May, 1993),
Chermcais Frequency of Range of Range of
() Concentrations (ug/)

Volistile Organics
Trans-1.3-Dichioropropene 0/ 49 5-120
Bromoform 0/ 49 5-120
4-Methyl-2-Pentanone 0/ 49 10 - 120
2-Hexanone 0/ 49 %0- 120
Tetrachioroethene 121 49 5-83 1-25
1.1.2.2-Tetrachioroethane 0/ 49 ‘ 5- 120 ,
Tolusne 7149 §-120 1-40
Chiorobenzens 8749 - 5- 120 6- 270
Ethyibenzene 3740 . 5-120 ' 2-17
Styrens 0/ 49 5- 120
Total Xylenes 2/ 49 5- 120 2- 24
Semw-Voistile Organics : [
Phenot 9/ 39 10- 10 _ 2- 40
bis (2-Chioroethyl) Ether 0/ 39 10 - 20 _
2-Chiorophenol 0739 10-10
1.3-Dichiorobenzene 0/39 10- 10 ﬂ
1.4-Dichiorobenzene 1739 10- 10 : 2-2
Benzyi Alcohol 0/6 10-10 :
1.2-Dichiorobenzene 3739 10-10 2.27
2-Mattyiphenol ‘ 0/ 39 10-10
2.2 -Oxybis(1-Chioropropanes) 0/ 33 10- 10 |
bis (2-Chioroisopropyl) Ether 0/86 10- 10 ‘
4-Msthyiphenol 0739 10- 10 :
N-Niroso-Di-n-Propylamine 0/ 39 10- 10 |
Hexachiorosthane 0739 10- 10 :
Nivobenzene 0/39 : 10- 10 ,
isophorone 0/ 39 10- 10 i
2-Nrophenol 0/39 10-10 “/
2.4-Dimsthyiphenol 0739 10- 10
Benzoic Ackd 0re |
bis (2-Chicrosthoxy) Methane 0/39 10- 10
2.4-Dichiorophenoci 0/3 10- 10
1.2.4-Trichiorobenzens 07239 10- 10
Naphthslens 0739 10- 10 |
4-Chioroaniliine 073 10- 10 1
Hexachiorobutadiens 0/ 39 10- 10 ;
4-Chioro-3-Methyiphenol 0/39 10- 10 :
2-Msthyinaphthalene 1739 10- 10 i 3-3
Hexachiorocyciopentadiens 0r39 10- 10
2.4.6-Trichiorophenol 0/ 39 10- 20 |
2.4.5-Trichiorophenol 0/ 39 20- 50 Q
2-Chioronaphthalene 0/ 39 10- 10 ”
2-Nurosniline 0/ 39 10- 50
Dimetivyl Phthaiste 0/39 10- 10
Acensphthylene 0/ 39 10- 10
2.8-Dinltrotolusne 0739 10- 10
3-Ntroaniline 0/ 39 20 - 50
Acsnsphthene 0’39 10- 10

CESCOASNLS M LTI, Limno-Tech, Inc.
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TABLE 5:

Chemicais Analyzed in Ground Water Sampies: Frequency and Concentration Range

Rotofinish, Portage Michigan
(May, 1989 - May, 1993),

Page 3 of 3

———

Chemucais Frequency of Range of . Range of

Detection* Detection Limits Positively Detected
fugM) . Concentrations (ug/)

Semi-Volatile Organics |

2.4-Dinitrophenoi 0/ 39 25 - 50

4-Nitrophenoi 1/ 39 10 - 50 1-1

Dibenzofuran 0/ 39 A0 - 10

2.4-Dinitrotoluene 0/ 39 10- 10

Diethyiphthalate 0/ 39 10- 10 :

4-Chlorophenyi-phenylether 0/ 39 , 10- 10 [

Fluorene 0/ 39 | 10- 10 -

4-Nitroaniline 0/39 20-5 |

4 8-Dinitro-2-Methyiphenol 0r39 . . 25 - 50 ;

N-Nitrosodiphenylamine (1) Qs 39 ; 10- 10 j

4-Bromophenyi-phenyiether 0/ 38 | 10 - 10 |

Hexachlorobenzene 0739 10- 10 :

Pentachiorophenol 17 39 20 - 50 \ 2-2

Phenanthrene 2739 10 - 10 ' 1-4

Anthracene 0/ 39 I 10- 10 '

Carbazole 0/ 33 | 10- 10

Di-n-Butyliphthalate 0/ 39 | 10- 10

Fiuoranthene 1739 10- 10 3-3

Pyrene 0739 10- 10

Butyibenzyiphthalate 07239 10- 10

3,3-Dichlorobenzidine 07 39 10 - 20

Benzo (a) Anthracene 1739 10- 10 6-86

Chrysene 117239 10- 10 6-6

bis (2-Ethylhexyi) Phthalate 2/ 39 10- 18 43 - 47

Di-n-Octyl Phthalate 27 39 10- 10 15 - 17

Benzo (b) Fluoranthene 1739 10- 10 5-5

Benzo (k )Fluoranthene 1739 10- 10 6-8

Benzo (a) Pyrene 1139 i 10- 10 ' 4-4

Indeno (1,2,3-cd) Pyrene 1739 10- 10 2-2

Dibenzo (a,.h) Anthracene 07239 10- 10

Benzo (g,h,i) Perylene 1739 10- 10 3.3

MQOCA™ 0/ 3% 02-1

* Number of samples in which the chemical was positively detected over the number of samples anajyzed.
** 4.4'-Methylenebis 2-Chloro-aniline

LTI, Limno-Tech, inc.
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TABLE 6: SUMMARY TOXICITY PROFILES OF SELECTED CHEMICALS

Lol 12

CHEMICAL ACUTE TOXICITY SUMMARY CHRONIC TOXICITY SUMMARY CANCER POTENTIAL QTHER
Benzene Acute exposures (inhalation) to high Major toxic effect is hematopoietic Sufficient evidence that Chromosomal aberrations in
levels of benzene may lead to toxicity (affects formation of blood),  benzene is a human and bone marrow and blood have
depression of the central nervous chronic exposure of workers tolow  animal carcinogen; strong been reported in
system, unconsciousness, and death or  levels has been associated with blood  correlation between exposure experimental animals and
may cause fatal cardiac arrhythmias. disorders, such as leukemia and to benzene by inhalation and some workers.
aplastic ancmia (depression of all leukemia.
three cell types of the blood in the
absence of functioning marrow).
1,1-Dichlorocthene  Liver appears to be principal target. Described as "exquisite hepatotoxin®  One group of investigators Structure similar to vinyl
Biochemical changes and necrosis in because it is more potent and faster  reported an increase incidence  chloride, a known human
liver in fasted rats have been reported  acting than classic hepatotoxin, of kidney tumors in mice carcinogen; mutagenic in
to devciop rapidly afier inhalation. carbon tetrachloride. Kidney injury  exposed by inhalation and bacterial tests; may be
Liver damage in fasted rats canoccur  can also occur at relatively low possibly mammary tumors in  fetotoxic in laboratory

after onc oral dose. At high
concentration, inhatation of 1,1-DCE

doscs. Report of health effects on
workers exposed (o 1,1-DCE include

rats. Tumor initiator activity
in mouse skin following

animals.

can cause central nervous sysiem liver function abnormalities, several treatments with

depression in humans and headaches, vision problems, phorbol as promoter has been

unconsciousness. weakness, fatigue, and neurological  described.’

sensory disturbances. o

1L,L1- Trichlorocthane is a CNS depressant Exposure by inhalation can produce  Mutagenic in some in vitro
Trichloroethane and may impair psychophysiological liver damage in mice and affects tests.

functions. Human fatalities have been  drug metabolism in liver of rats. .~

reported following deliberate

inhalation or occupational exposures, !

lung congestion was found. )
Trichloroethene Exposure to TCE can cause depression  Long-term inhalation exposure can ~ Exposure of mice (orally and "Degreasers flush® has been
(TCE) of the CNS, inciudiag dizziness, affect liver and kidneys in animals. by inhalation) and rats have described in TCE-cxposed

headaches, incoordiaation similar to In humans, changes in liver enzymes  produced increases in liver or  workers who consume

that induced by alcobol, sausea, have been associated with TCE lung or kidney tumors. alcohol.

vomiting, and unconsciousness. exposure.

CHFMTARSR DOW



TABLE 6: SUMMARY TOXICITY PROFILES OF SELECTED CHEMICALS (CONTINUED)

CHEMICAL ACUTE TOXICITY SUMMARY  CHRONIC TOXICITY SUMMARY CANCER POTENTIAL

2ol 12

ONIER

Vinyl Chiloride Acute occupational exposure to high ~ Human health effects associsted with  Viayl chioride is a known
concentrations of viayl chionde can chronic occuputional exposure {v human carcinogen causing

produce symptoms of narcosis in vinyl chloride include hepatitis-like  liver angiosarcomas (a very
humans. Respiratory tract irvitation, liver changes, decreased blood ture tumor in humans) and
bronchitis, headache, irritability, platelets, enlarged spleens, decrcased  possibly increasing incidence
memory disturbances, and tingling pulmonary function, acroosteolysis of tumars of the bruin, lung,
scnsations may also occur. Deaths (sometimes with Raynaud-like and hemolymnphopoletic
have been reported. In animals, ataxia, syndrome) scicrolic syndrome, system in humans. Vinyl

narcosis, blood clotling difficulties, thrombocytopenia, casdiovasculur chlonde is carcinogenic in
congestion and edema in lungs, and and gastrointestinal toxicity, and mice, rats, and hamsters.
kidney and liver effects have been disturbances in vision and in the
demonstraled. At high doses CNS. In lsborstory animals, liver
excilement, contractions, convulsions,  and kidney toxicity may be severe
and an increase in respiration followed  and histopathological chianges in
by tcspiratory failure precede death. lung and spleen may also occur with
vinyl chloride exposure,

Relerences.
Casarett and Doull, 1986. Toxicology, 3rd edition. Ed. C.D. Klassen, M.O. Amdur, and J. Doull New York: Macanllan,

International Agency for Research on Cancer, 1973, 1979, 1980. 1ARC Monographs, Lyon, France. e

National Academy of Sciences, 1977. Drinking Water and Health,

Sitting, 198). Handbook of Toxic and Hazardous Chemicals. Park Ridge, N.J.. Noyes Publications.

Spencer and Schaumburg, 1980. Lxperimental and Clinical Neurotoxicology. Baltimore: Williams and Wilkins.
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TABLE 7: “
Maximum Oetected Concentrations vs. Likely KWRP
Industrial Pretreatment Discharge Requirements
Roto-Finish Site, Portage, Michigan

Roto-Finish
Highest Detected KWRP industrial
Parameter Concentration Parameter Pretreatment Limit
‘“' (ug/L) (ug/t)
Total VOCs <2500 vOCs no limit
Dissoived Cadmium <5 Total Cadmium 40
Dissoived Chromium 5.5 Total Chromium 4870
Dissoived Copper 16.7 Total Copper 2230
Dissolved Lead 3.1 Total Lead 110
Dissoived Nickei 57.1 Total Nickel 1590
Dissoived Zinc 3930 Totat Zinc 5300
Dissoived Cyanide 15.9 Total Cyanide 250

KWRP Kalamazoo Water Reclamation Plant
VOCs: Volatile Organic Compounds

By Limno-Tech, Inc.



TABLE 8: Summary of Estimated Costs for Removal Action Alternatives

Discharge Option
- Treatment Option KWRP
.
Direct Capital Cost $35,000
indirect Capital Coste Engineering (10%) $4,000
Overhead & Prof (10%) $4,000
Contingency (25%) $9.000
Direct Operation & Maintenance Costa $107,000
indirect Operation & Maintenance Costs Engineening (10%) $11,000
Overhead & Profit (10%) $11,000
Contingency (25%) §$27.000
Tolal for Operating Life of System, at Given Discount Rate: $332,000
arbon Adsorption
Direct Capital Cost $170.000s
indirect Capital Costs Engineering (10%) $17,000
Overhead & ProM (10%) $17.000
Conltingency (25%) $43,000
Direct Operation & Maintenance Costs $387,000
Indirect Operation & Maintenance Costs Engineerning (10%) $40,000
Overhead & Prof¥ (10%) $40.000
Contingency (25%) $99.000
Total for Operating Lite of System, at Given Discount Rate: $1,209,000
o
ir Stripping

Direct Capital Cost $64,000
indirect Capital Costs Engineering (10%) $6,000
Overhead & Profit (10%) $6,000
Contingency (25%) $16,000
Direct Operation & Maintenance Costs $126,000
Indirect Operation & Malntenance Costs Engineering (10%) $13,000
Overhead & Profit (10%) $13,000
Contingency (25%) $32.000
Total for Operating Life of System, at Given Discount Rate: $424,000

NOTE: Assumes an operating iife of 2 years and a 7% discount rate.

C

COSTSUMS.XLS: 9/7/94 - 6.46 PM

.

LN, Limno-Tech, Inc.
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ANALYTICAL RESULTS

ROTOFINISH SITE Rewvsion: 10:56 AM, 10/1593
SOIL SAMPLES (MASTER_S .XLS)
Wel 10 MWA 1 MWAT-GUD  MWA]1 MWA2 MWAZ2-dup MWA2 VWA3 MWA3
Sampie Depth 0.54.5 0.545 4.5-10.5 0.54.5 0.54.5. 6.5-10.5 26 1317
" "Data Collected 331789 V31789 371789 43/99 +/3/89 389 <7789 9
INORGANICS (mg/kg) L e, - R
Alumenum 6470 1310 8010 7190 5190 3980 2710 2540
Antimony 9.4 UJ 89 uJ 9.4 UJ 9.9 W 9.9 UJ 98 W 127 U 149 W
Arsenc a4 8.9 6.3 43 46 5.6 0.56 27
Barium <3 ae 388 408 542 253 168 15.4
Berylium 0.41 . 025U 0.36 027V 0.45 027 U 026 U 028U
Cadmium 087 UV 082U 087 U 081U ; omu 091 U 0.88 U 085U
Caicium 15000 22000 3000 942 12800 3440 4“1y 46000 J
Chromum 121 4.7 14.00 10.1 9.1 119 4 6.3
Colbait 7V 1.1y 8.7 65U 50UV 48U 11V 23
Copper 218 11.8 14.6 85 159 182 38 v 135
Iron 11300 5750 14900 10700 J 8350 J 470 J 2680 5950
Lead 79 78 59 59 57 1.00 16 2.4
Magnesium 10900 9650 3880 - 1480 4170 J 1880 514 13600
Manganses 84 J 142J 2 k<< ] “2y 2y 357 140
Mercury R RRT) ot u 0.12U 012V o u 0.1V 0.11 UV
Nickel 14.7 73U 15.6 10.3 81U 1.7 77U 75U
Potassium 1070 U 1010 U 2060 1120 U 120 U 1120V 1080 U 1050 U
Selersum 020 W 0.29 W 03 W 03t W 0.2 W 033 W 0.31 UR 029 UR
U’ Siiver 12V 11u 12UV 1.3V 13V 13U 12V 12V
Sodum 640 U 607 U 960 U 841 W 673 U 715 W 647 VU 630 U
Thallum 0as v 038 U 038 U o4V 042 U 042U 0.4 U 0.37 W
Vanadum 1.3 43U 2.6 15.9 124 108 71U 105U
Znc 438 387 513 054 5239 21 159 ; 2S
| _Cyanide 12U U 12U 11U 1.1 U
VOLATILE ORGANICS (o) =
Chioromethane 12V nu nu 12W 1w 1w "nw 1"nw
Bromomethans 12V 1"mu nu 12V nv nu "nv nu
Vinyl Chioride 120 1Mu 1"nu 12V 1u ARV nu 1"u
Chiorosthane 12V nu v 12V nu nvu 1"mu nvu
Methyiene Chioride 2W 18w W 12V nv nvu 15U 1"nu
Acstong oW aSuW 2W 12W 1MW “w "nuw nw
Carbon Disulide suV 66U suU L RY) suU suU sU 5V
1.1-Dichiorosthene sU 8uU LR [ AV) 6V SU 6V LQV)
1,1-Dichiorosthans euU 8V 5V 8u U LRV - 3V) S5U
1,2-Dichiorosthens (totaf) 6U sU 5U 66U 6V LRV 6U 5y
Chiorolorm suU 6V 5U 6V (1] 5V 6V Y]
1,2-Dichiorosthans suU 6V s5U 6V (R] SU 6u su
2-Butanone 12 UR 11 UR 11 UR 122V 13 RT) nu "nw nw
W1 1.1,1-Trichiorosthane su 88U sSuU 6U 6U su 86U s5U
, Carbon Tetrachioride 6V 6y S5V 6V 6U 5y gu SuU
’ Vinyl Acoute 12V nu nvu 12V nvu nv 1Mu nu
'] Bromodichioromethens () . RV) 5y 6 U 6w 5W 6u sy
:g 1,2-Dichioropropane euU Q) su 66U [.QY) 5U 6V 5U
’ cis-1,3-Dichioropropsne 6U 6V 5V §U 6V 5V 6V 5U
.. |} Trichiorosthens su 86U s5u 6V LAY) 5U su 5U
w | Dibromochioromethans 8u 6U 5U 6U 6U 5U 6V sV
3| 112 Trichiorosthane sy RV s5u 6uU 6V sV 6u 5u
.| Benzene 6U 86U 5V 6 UR U 5V U 5U
.. | Trans-1,3-Dichioropropsne 6U 6U SuU 6 W 8 W 5u 6u sV
) Bromodorm 6U 6V 5U 6V 6V LY 6U 5V
4-Meithyt-2-Pentanone 1y 1Mu "nvu 12V nu nu nw 1w
| 2-Hexanone AT nu 1nv 12V 1My 1Mu nw 1w
Tewachiorosthens 6U 6V 5V 6V U 5V 6U 5U
1,1.22-Tevrachiorosthans 6V 6V CRY 6V 6V S5V 6U 5U
Toluene 6V 6U Sy 6 UR 6U 5U 6V 5V
" Chiorobenzens 6V 6U 5U 6 UR 6V 5U 6U 5U
Etybenzens L QV) LAY 5U 6 UR 6uU 5V [ RV} 5U
Styrene 88U 6V 5U 6 UR 6U sy 6y 5V
Total Xylenss 8 U 6 U RY 8 UR 8 U (AY) 86U SU

Page 1 of 27 LTl1-Limno-Tech, Inc.



ANALYTICAL RESULTS

ROTOFSEEN MITE Revimon: 10:56 AM. 101593

SO, SAMPLES (MASTER_S.XLS)

[ WD AWA 1 WWAT-GD  MWAT WWAZ MWAZD  MWAZ MWAT MWAS

[ Sampie Depts A543 a5-45 "~ 45-105 0545 0545 65-10.5 76 1717
Dute Callacted Y310 3180 <11 <389 /380 389 7} 79 J
Phencs 380 U 0 U 350 U 380 U 370U 350 U o u 360 U
b (2-Chicrossw?) Eer 30 U WUy %0 U 380 UJ oW sOW v WU
2-Ciorophenct O U »u s U sy nu souy anou 30 U
1.3-Oichiorobanzens WU WU WO U M0 U mvu U mu 380 U
1.4-Olchicrabenzens MU awu %O U sy _ 3INU U Jou B0 U
Benzy! Alcohol %0 W W0 W %o W WU < 3PV s U anu 30U
1.2-Oichiorabenzene W0 U WU MU MW U amvu s U v 380U
2-MaSwipheno! IOV mwuy s U s U v Y mvu 380 U
2.7-Omytin(1-Chioropropans)

e C2-Chvoromoropyl) Ether 0 W 30 W 30 W /0 W M uw s w k7, 1) 380 U
4-Mguipheno! %0 U Wy U . Wy mw s W amu 360 :
N-Myoso-Oi-a-Propylamne 80 W 30 W o W 0 W 30 W 3o W Jrnou 380 L

' HemacMevestane s U WU s U %O U v sou anu 380 U
Neberzans 20 W 0 W %0 W 380 W mow s W W B0 U
lsophorone 0 W 0 W so W %0 W mou = JT) k7, 11) My
2-Mavephenst 380 U MU s U 1) mu su o u ‘o U
2.4-Olmatioyiphanci MO U mwvu U 380 W v U o uw B0 U
Denxaee Acd 1900 U 1800 U 1700 U 1900 UJ 1000 W 1700 UWJ 1800 U 1800 U
s 2-Chitwosthany) Metune WU v sv o w amvu v v 380 U
2.4-Olchtevephancs WU WU U LT Mmu sy aou /0 U
1.2.4- Tichiorobenzens MU WU U £ 1) MU U U ; 380 U
Naphthatons wovu Wy ™V mou mu sV mmu : 34
4Ctsreaniing 0 W 0w oW 0 W mw % W U : 20 U
Hemchisretntarions MU mvu /U Wwou mu su sou: 380 U
4Chiese-3-Matwphencl MU mu L) LX) mu VY aou a0 U
2-MeSnyingpttraions WU Wy WU amwuy mu asv amovu U
Hemohissoycisperindians »mu WU U v U U o MW U
248 Techissephene! Wy s U MU MW U mu v v U
2.4.5-Tachiarephunnl 900 U 00 U 7oy 1900 U 1800 U 1700 U 1800 U 1800 U
2-Chiosnaptatons L= 1T £ 1) mu 0 W WU MU v U
290emie 1900 WJ 1900 W 1700 W 1900 W 1800 WJ 1700 W 1800 U 1800 U
Dimatuyd Phthalon U mu U %0 W mu sy U 380 U
AcssaphSeyiers | v LT L YT %0 W MU sou v asou
2.8-Ovibantasne ‘ WU sy & 1) Wy mu WU anv 9u
3 Gvenniine 1900 U 1800 U 1700 U 1900 U 1800 U 1700 U 1800 U u
Acenapihune ; WU U U WU anu U amv s U
2.4-Oniephenc ;‘ 1900 U 900 U 1700 U 1900 U 1800 U 1700 U 1800 WJ 1800 U
4-Mvephanal : 1900 W 1800 W 1700 W 1800 U 1800 U 1700 U 1900 UJ 1800 U
Dhenzohwan | MU Uy %O U WU mvu asou aou asou
2.4-Oinivetchasne WU WU %0 U %0 W mov sov amou 3% U
Olstnygttuns wmu Wou ®u 0 W mu asou amu WU
4-Chisraphanyt- ghanyiotus %0 W »ow 0 W 1) mvu sou v 380 u
Rusens WU L XT] Y] L 1T) mu sou anu 3%0 U
4-00vesniive 1900 US 1800 WJ 1700 WJ 1900 UJ 1800 WJ 1700 W 1800 W 1800 U
45-0vive-2-Mstwshanal 1900 U 1800 U 1700 U 1900 WJ 1800 U 170V 1800 U 1800 U
N-Mvesadipghamytamne (1) v WU 30U WU amu % U snou 380 U
S-Bumophanyt-phanyisther : U 30U k1) v oV su nou U
Hemachiorebentene | WU Wou sou ) v U U 380 U
Pestachissophenal i 1900 U 1800 U 1700 U 1900 U 1800 U 1700 U 1800 U 1800 U
Phananwens ‘ U WU U B U ouw O W ou ]
ArSwecene | WO U WU B U WU v sou amnvu 380 U
Catantie

Ola-Butyphtuian ’ 300 W %0 W %0 W %0 W mw sSOW U 380 L
Fusertne | amou v ™ U WU mu U amu ey
Py ! »o U » U U 380 U aou U mvu ®J
Ouiybenzyphihaian ! »O W W W WU mvu Wy U 380 \
2.3-Olchiorobenzating 1 WU M0 U 700 U ™mu O W @80 WJ T W 7O
Senae (2) AnSvacene : %0 U U U %0 U amu L~ JT) anu 360\
Clwyesns ‘ 300 U ™ U %0 U /W U WU 330 U U 360 |

Page 20127 LTl - Limno-Tech, inc.



ANALYTICAL RESULTS
Revision: 10:56 AM, 1071583

ROTOFINISH SITE

SOIL SAMPLES (MASTER_S.XLS)

“Wel iD MWAT MWAZ MWAZ-Qo  MWAZ MWAJ MWAJ
Sampie Depth 45-105 0545 0545 . 65-105 26 13-17

" " Date Coliected 331789 ~ &/389 4389 /389 7789 <7789

SEM"VOLAHLE ORGAN|CS ‘_y . . Lo EE Lo SR e T
tne (2-Ethyithexyl) Phthaiale S0 U U 700 370 U 360 U
Di-n-Octyl Phihaiate 350 U aso U anu 350 U amu 360 U
Benzo (b) Fluoranthene 350U 380 U o u aso U 370 UWJ 360 UJ
Benzo (k JFluoranthens 350 W 380 U v 350 U 7o W 360 U
Benzo (a) Pyrens 350 U 380 U 3anu 50U a7ou 80U
inceno (1.2,3-od) Pyrene aso U WO  ow 350 UJ 370 W 360 WJ
Dibenzo (a,h) Antwacens 30U 380 U anu s v anu 80U
Benzo (g.h.I) Perylene asou 380 V o w 350 WJ anou 380 U
MOCA™ 121 U 191 U 141 U 80 U 60 U 60 U 60U 50 U

U Analyte was analyzed for but not detsctied above the reported sampie detsclion or quantitation
imit
J Anslyts was positively identified but the.concenyration is an estimasd vaius.
UJd Analyte was not detecied above the reporied sampie detection or quantitation limit but the imit
is an estmaited vaiue.
R Analyws was detected but the pressence cannot be verified. The resuits are urveliable
due 10 senous deficiencies in the analysis.
UR Analyw was not deteciad but the results are urveiiable dus 10 serious deficiencies in the analysis.

W (1) cannot be seoarated from Diphenyiamine

= 4,4'-Methylensbis 2-Chioro-aniline: special analye
Blank columns indicate that analysis for the compound was not performed. :

W

Page 30t 27 LTI - Limno-Tech, Inc.



Revemon: 10:56 AM. 1071593

AROTOPPEEN SITE SxLS
SOL SAMPLES (MASTER_S.XLS)
"Wl D MWAI MWAS MWAS MWAS MWAS MWASQD  MWAG
Sampie Depth 17-21 0545 65-105 105-125 0535 __ 55-145 __ 55-105 0545
[ Date Collessss 79 T v v 300 3 <300 r7 ]
INORGANICS (mofe
prr— 3100 1530 8140 2660 7450 11000 7o 7000
Anamony 1mIw asw 10 W 92 W 108 W 105 W AW 9.8 Ul
Assamc 20 18 612 a1 e 54 28 83J
[ o— 170 94 “ws ne 137 108 158 k73
Bery@um (3R] oMU 14 o5 U o2 U 0.4 025V 085
Cacenm oS U omu oV ossU . Oo®8U ag7 U oss v oo U
Caichum 44800 J 7 14 20400 43000 5450 2010 501 a2
Clwonmen 60 52 168 3 121 133 70 14.4
Colbat 27 jevu 180 400U as a3 v asvu $3
Copper s s 109 a1 160 [ 1) 12 k) B )
won 6700 4200 J 48800 J 880 J 11900 J 14300 J 6410 J 16300
Lo 28 19 4s - 17 100 12 28 24
Magnesas 14800 ™ 7100 J 15200 J NwJI 280 1440 1730
Manganese 154 “@J 2590 J 146 J a2 625 J 181J s08
Mevowy 01V ot v 012U o1y o1 u onvu o1u (AR
Niched 78U 77U n3 75U 8.1
Potassusn 1000 U -7, 3V 1MV U 1040 U 120V
Selomamm sw 2w aw 3w 17w
Shegr 12U 11U 13V 12V 13V
Sedhum v oW ™muw 900 W 70U
Thallum oW o7 v [ Y Q7] (5 RI] 0e U
| Venaghen niv sSs U 974 79 182
. =3 M2 1794 2sJ 279 253
%_ 11y 11y 11y 11y 120
nsmm i e 25y = e i Ry v o Il Y 1 Bk IR e « i 0N RS
Chissamethans [TY] 1MW 11 W MU "nw
Dempnstane 1"nu "My t11u wu 1tu
Vimyt Chinsii nu nu nuy wou nv
Chisssstune nv nv nu 10W 1mv
Metnteny Chipskte nvu nu 130V 120 nv
Acemne nw nw 1BwW wou 1nw
Catn Dinlide sV su su suU ¢uU
1, 3-Olchicsesthens su su su L R 1) suU
1, +-Okchbsesthuang sv ¢u su su sV
1.2-Okiiososthens (ol sU su su 5V suU
Chinsulonn 5uU (4T su sV 6V
1.2-Oichiorssthane sSuU sV svu ) su
2-0anane nw "v "nw w0ou nv nw "W
‘ 1.1, t-Teichisssthuns sV suU su su svu 5V sV
. Casten Tevuchionde , sSu sUu su su 6U sy 4]
| Vimyl Acomte ; nu "u nu oy 1"y nu nu
. Gremadckiommesthens ; su swW su s5u sw sy 6Vu
1. 2-0KMarpIOpane | s5u (1) su su euU su (1]
an-1.3-Oickioseprapans ! SV sV sSwW suU 6V SV su
Teichisrasthars 1 su su su su (11) sV 6V
Diwemscicromstuns 1 su su su su sU su 6u
1.1.2- Tichiorostuns i su v sWw S 6uU sV 4T)
Sommene sSu { 1] sSu SU sV sy 6V
Teans-1.3-Dichiosopropens su sW su su sW su 4]
Svemotonn su suU L31] sy 6U 5U 6V
SMaluyt-2-Pentanony nw 1nvu nw 0U nv nw 1mnw
2-Hamsnone "nw nv "nw v nu nw 1 U
Tevacsiweatuns sV (YT su su sU sV 6V
1.1.2.2- Tevachésrcsthuns sv sV su 5U (1] 5V 6V
Tohmne LY V) (R} Sy Su [ A SV 6uU
Chicrabenzens su (41) su suU sU su 4]
Eyhease su U sV suU sV 5V 6U
Sasene su 1) su su su sy 6U
Toml Xylenas sU (1\) sy sy 6U sy 6U
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ANALYTICAL RESULTS
ROTOFINISH SITE

Revision: 10:56 AM. 10/1593

son (MASTER_S.XLS)
Well 1D MWA3 MWAL MWA4 MWASL MWAS MWAS MWAS-GUp  MWAS
Sampie Depth 17-21 0545 6.5-10.5 10.5-12.5 0.5-35 5.5-10.5 55-105 0545
Date Coliected 7759 V489 489 V489 4389 389 389 TS89

[SEMI-VOLATILE ORGANICS (ug/kgRt - - ' N
Phenol 360 VU 370U 360 U 340 U 370U 350 U 370 U
bis (2-Chiorosthyl) Ether 360 U 370 W 360 UJ 340 UJ 370 W 350 WJ 3o u
2-Chiorophenol 380 U a7 u 380 U 40U 3o u sV o u
1,3-Dichiorobenzens 360 U 70U 380 U 340U arou 350 U anu
1,4-Dichiorobenzens 380 U arou 360 U 340U U 350U anu
Benzy! Alcohol 380 U nu 380 U 340U ; 3mU s U 7o u
1,2-Dichiorobenzene 380 U v 380 U 340U 370U asou aou
2-Metryiphenol 360 U <7 RV 380 U 340 U 37 u 50 U U
2.2-Oxybis( 1-Chioropropans)
bis (2-Chioroisopropy!) Ether 380 U 370 UJ 380 UJ 340 UJ 3 W 350 U nu
4Metryiphenol 360 U anu 380 U 40U U aso u anu
N-Niyoso-Oi-n-Propylamine 360 U 370 UJ 380 UJ 340 U W 350 UJ 3o u
Hexachiorosthans 380 U anu 380 U .30 U 370U asou anu
Nivobenzens 380 W aro uJ 380 UJ 340 W 370 W 350 uJ amow
Isophorone 3680 U 370 uJ 360 UJ 340 W 370 W 350 UJ anu
2-Nirophenot 380 U 370U 30 U 40U a”nu 350 U anu
2,4-Dimethyiphenol 360 UJ aro uJ 360 UJ 340 UJ o w 350 UJ anu
Benzoic Acid 1800 U 1800 UJ 1700 UJ 1700 UJ 1800 WJ 1700 WJ 1800 UJ
bis (2-Chiorosthaxy) Methane 360 U 3ro uJ 360 UJ 340 W 30w 350 UJ amu
2,4-Dichiorophenot 360 U a7 v 80 U 340U 3oy 350 U anu
1,2.4-Trichiorobenzens 380 U v 360 U MU amou 350 U anou
Naphthalene 360 U aru 360 U 340U 37U 350 U : anu
4-Chioroaniline 380 U 370 W 380 UJ 340 W 7o w 350 Uy : Ky QY]
Hexachiorobutaciens 380 U 370U 380 U 40U anu 350 U s U
4-Chioro-3-Methyiphenol 380 U 370U 380 U 40U 3nou sou v
2-Methyinaphthalens 380 U aou 380 U a0 v 7o u 350 U v
Hexachiorocycloperiadiens 380 UJ anu 380 U 340 U 3oy 350 U 370 W
2,4,6-Trichiorophenol 380 U anu 380 U 340 U 30U aso U v
2,4,5 Trichiorophenol 1800 U 1800 U 1700 U 1700 U 1800 U 1700 U 1800 U
2-Chicronaphthalene 380 U 370 UJ 380 UJ 340 W 30 W 350 WJ aou
2-Nwoaniine 1800 U 1800 UJ 1700 WJ 1700 WJ 1800 UJ 1700 UJ 1800 U
DimetytPhihaiase 380 U 7o W 380 UJ 340 W 3o uw 350 UJ 3aou
Acsnaphivyiens 380 U 370 W 380 W 340 UJ o w 350 UJ anu
2,6-Dinikiowoiusne a0 U 370U 380 U 40U 3 u as0 v k7 V)
3-Nivoaniine 1800 U 1800 U 1700 U 1700 U 1800 U 1700 U 1800 WJ
Acsnaphthens 360 U au 380 U 340U 370U aso v 7’ou
2,4-Dinwophenol 1800 W 1800 U 1700 U 1700 U 1800 U 1700 U 1800 WJ
4-Narophenol 1800 W 1800 U 1700 U 1700 U 1800 U 1700 U 1800 U
Obenzohran 380 U arou 380 U 340U U 350 U v
2.4-Dinivowiusne 360 U 370 UJ 360 UJ 340 W 370 W 350 UJ 37U
Oisthyiphthaiae 380 U 370 UJ 360 UJ 340 UJ aro uw 350 UJ anou
4-Chiorophenyt-phertyiether o U 3o u aso U 30U 3o u 350 U oy
Fuorene 380 U a7nu 360 U 0 U 30U asou Vv
4-Niwoaniline 1800 WJ 1800 WJ 1700 W 1700 UJ 1800 UJ 1700 UWJ 1800 W
4,6-Diniwro-2-Methyiphenol 1800 U 1800 UJ 1700 UJ 1700 W 1800 UJ 1700 WJ 1800 UJ
N-Nivosodipheryamine (1) 380 U aro v 380 U M0 U 3nu 30 U v, V)
4-Bromophenyt-phenylether 380 U 3o u s U Vv nu aso U Jrou
Hexachiorobsnzens oo U 3nu 380 U 40U anu aso u U
Pentachiorophenol 1800 U 1800 U 1700 U 1700 U 1800 U 1700 U 1800 U
Phenanttrene 380 U 37 U B0 U 340 U o u 35 U anu
Antwacens 8O U 3o u o U 30U v 350 U 370U
Carbazole
Di-n-Butyiphthaiate aso u VU 380 UJ 340 W anow 350 UJ Ky RV
Fuoranthene 380 U 3nu BOU M0 U kY RV aso v anu
Pyrene B0 U kY RV 360 U 340 U o u 3o u 3nou
Butybenzyiphthalate 80U 370U B0 U 40U o u s u ajnu
3,3-Dichiorobenzidine 730 UWJ 70 U 70U 690 U 740 U 700 U 740 UJ
Benzo (a) Avacens B0V o v 380 U 40U 3o u sV o u
Clvysene 360 U 37U 360 U 340 U anou aso U 3o U
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ANALYTICAL RESIATS

Rewvson: 10:56 AM. 1011593

Son SANPLES (MASTER_S XLS)
Wl ® MWAD ~ WAL WAL WAL MWAS VWAS MWASOD — MWAS
Sanpie Depth 1737 0545 65-105 105-125 0545 __ 55-105 __ 55-105 _ 0545
™ Ouate Collostad 77 ] T3 7T ] T 309 7] 7] <589
SEM-VOLATILE ORGANICS -
s (2-E0whexyt) Prirainse 38O U ou nvu M0V 190 U 680 431
Di-n-Ocyl Pnihaiam WU sou 380 U 30U amu asou 37|
Benzo () Fuoranthens %0 W amu 380 U 340 U 3o u asou Jm\
Benzo & JFuranthens 0 W oy B u 30U k7 RV S U 370\
Benzo (a) Pyrens MU 3mou s U 30U nu aspu 3|
naeno (1.2.3-08 Pyvens 0 W aow 380 W VW < W sow am
Obanzo (a.h) Anuacens U kv Q7) QU] 0 U U BV 1
Beno (gN) Perylany U amou 380 U 30U amvu su n\
MOCA™ 70 e U U U oy O U S0 U 60 |

U Araiyts was analyzed for but Not detectnd above ' feponad Sampie detacion or quanitalion

J Analyts was postvely isndiied tut he concanbation is an estimeted velus.
UJ Anaiyte was ot Gstecind above e repornas sampls dateceon or quansiation Smit Dut the imit
s an CORMaNNy vasue.

A Anaiy® was Gatacind but he presence cannat be verdiad.  The resulls are Wwyelable

dus © sens deficancies . 19 analyess.
UR Anaiyt» was not detectad Dut e resulis ave urveliabie dus o sencus deliciancies i the snalyeis.
{1) cannct be ssparamed rom Dighenyiasens
= 4. 4-Aistyisnsts 2-Chicro-aniing; special analyte

Bhank columns ndicats 09t anatyss for i COMPOUND was Aot perionaed. :
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ROTOFINISH SITE Revision: 10:56 AM. 1071583

SOIL SAMPLES (MASTER_S.XLS)
Well 1D MWAS MWB1 MWB2A  MWEZB _ MWB2B - MWB38 MWB48
Sampie Depth 65-10.5 1012 1517 1517 1719 13-15' 7.59.5
Date Collected V%9 62091 77181 10971 /1091 101191 102391

INORGANICS (mgXkg) R T . ——— T— T
Alurmenum 5400 1790 2630 1120
Anamony 10.6 UR 76 W 70 W 73 W
Arsernc 84J 2J a7y a6
Barum 101 78 124 45
Berylium 0.7 023 u 021 U 02y
Cadmium 0.9 U 0.2 U ilossu tu
Caicum 1680 45000 44400 52400 J
Chromum 208 52 5 a7y
Cobaht 77 1.7 28 18
Copper 214 82 28 24
iron 17100 4640 6290 3020
Lead 128 a1 28 224
Magnesasn 2040 17100 . 15300 22300 J
Manganess 546 129 J 149 J 0.9
Mercury 011U 0.1vu 011U o1v
Nickel 189 52 6.1 as
Potassium 1210V 354 U 548 U 148 U
Selenium 1.7 UR 088 U 085 U 062 W
Siver 14U W 11U 12W
Sodum 728 UJ 131 228 148 U
Thallum 043 U 044 U 043U . 04t W
Vanadium 26.9 6.9 13 . 57
Zne 61.8 209J B9y :+ 104

12U 0.55 W

Chioromethane 10 UJ v ) Y] 10U |
Bromomethane oy "My Wy nvu 10U
Vinyl Chioride 10U nu 19U 1u [ 1)
Chicrosthene 10UV nu vy "nu v
Methyisne Chioride 1“4y 1w 8 W sw 100 W
Acsume Q2w nw s W S5 UJ W
Carban Disulfide su "nu 19U nu 10U
1,1-Dichiorosthens 5y nvu [ XV nvu U
1.1-Dichiorosthane SV 1My U "nuv L RY]
1,2-Dichiorosthens (iotal) su nu wu 1"nu 0y
Chioroform su "My 19U NV 0u
1,2-Dichiorosthane s5U "mu WU nu ou
2-Butancne 10W nw 19 W 1mu 0w
1.1,1-Trichiorosthane 5U "nu - V) 1"nu 10U
Caston Tetrachioride sU "y 1wy ny 0y
Vinyl Acotate 0u
Bromodichioromethans LR nvu 9y nu 10U
1.2-Dichioropropans sU 1nv wu nu 10U
cis-1,3-Dichioropropene sy "My 9y 1"ty 0y
Trichiorosthens s5U "My 19U Y] ou
Dibromochioromethans 5V 1"u wou nu ou
1,1,2-Trichiorosthane 5U MU [ XV) "nu nu
Benzene 5V 1nvu 19V 1" wov
Trane-1,3-Dichioropropens 5y nu 19U nu L RY
Bromodorm su 1"nu 19U LARY) 10U
4-Methyt-2-Pentanons 10W nu 1wy "nvu 10U
2-Hexanone 10w 1MW -V 1"u 0u
Tewachiorosthene 5V 1"mu WU nu v
1.1.2.2-Tewachiorosthans 7 1"Mu 19UV 1"Mu v
Tolsene R 11U 19U nu 10U
Chiorobsnzens sU nu V) "nu 10U
Ethybenzens 5V 1mu 19U nu wu
Styrens sV 1"nu 19U nuv v
Total Xylenss 5V "y 19y uu 10U

Page 7 of 27

LTl1- Limno-Tech, inc.



AMALYTICAL RESIATS

Reveon: 10:56 AM, 10/1540

ROTOFDEENM SITE

S0 SAMPLES (MASTER_S XLS)
Wel © MWAS — MWD VAWEEA W28 WwWi28  wwizB W0 MWE48

| Sample Deph €5-105 1012 T334 517 71y 15-19 1315 7595

:g.ci- 50 62091 TR &10D1 61001 1001 1017181 102301
Prgnot 30U 380 U 40U 340U
b (2-Chicrostn®) Ether M0 U WL 440U 40U
2-Coaosophenal 30U /0 U 40U 340U
1.3-Olchiorobenzens M0V MUy 40U 30U
1.4-Okchiorobercens MU B U “0Uv 40U
Banzyt Aloohot M0 U :
1.2-Olchicrabenzens MU Q) 40U M0 U
2-\sSnphennl 30U U “oU 30U
2.2-Owytua( 1-Chicsupropans) . JT) 480 UJ 30U
bis (2-Chicvomopropyl) Ether 0V
4Metnyhens MU U 40U 340U
N-dveso-0k-0-Propylamme Q) WU ‘ 40U 340 U
Hemschiorostane 30U amu 40U w0Uu
Nychentens 30 W k- XT) 40U 40U
fsugnorone M0 U Wy 40U 40U
2-Maphenet M0 U WU 40U :
2.4-Oimathyiphunul MU v “ou M
Bansax: Acid 1700 W
o (2-Chiorcathmey) Metane 30U muy 40U 40U
2.4-Okchiorephonst MU oy 440U 30U
1.2.4-Trchiorehenaune U vy 40U 340U
Naphtuiorn U mu YT P 30U
4-Cotweaniing 30 Ww 0 W 40 W : 30U
Humchissiadans MU £ X1) 40U + 20U
&Chie-3-MsSuiphansl U wwvu 40U U
20istntughthaleony MU WU 40U 30U
Humoiacyclperaaiens 30 W mu 40U &7 2]
2.4.8-Vdchisaptanal LT Y1) Wy 40U U
2.4.8 Tdchissaphenai 1700 U "’ U 10 U 3 1Y)
2-Chinmnaphuteny a®u Wy 40U 30U
29avemniing | 1mou 0 W 1900 W s1oU
Olmdoyt Patal | U mwu 40U MU
Acssaghihvyiere ! M0 U WU 440 U MU
28-Oviverstane * MU LT 40U %0 U
S-imeaniine 1700 W 920 U 1100 U g 6
Acssaphthene . MU MU 490 U
2.4-Ovivepnensi ,  Tow 820 UR 1100 UR 810 W
4-Mivophensl 1700 U 0 U 1900 W 810 v
Obenschean MU WU 40U 30U
2.4-Onvenhane i U My 40U MU
[ | e e gy “ou 30U
&-Chiorophunyt-phasytotier MU My 0 U M0y
Fussene v WU 40U 0V
4vesniline | 1700 W o u 100 W 810 WJ|
4.8-Obivo-2-MetSnyphano! 3 1700 W 20 U 100 U s100u
mﬂ) , kAT 0 W 490 U MU
S Sramophenyt-ghemytethar f MU U 40U 30U
Hemchiorobsnteny ; 30U kT 40U 340 W
Pesmachisrophansl ! 1700 U 930 U 1900 U ou
Phonantwens i MU K RU) 40U 00U
AsSuscens ‘ MU L Y1) 40U 340U
Cataxie kN1 40U 30U
Oto-Butylphthuine U wu U ny
Rusantune | U vy U MU
Pyvane \ v WUy 40U 0V
BuySeszyphtuine E U mou 40U 340 W
3.3-Okchitvobentxing 680 W WU 400 W MU
Benso (8) AnSvacene 30U WU 40 U 30U

~COwypes 340 U MU 440 U 340U
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ANALYTICAL RESULTS
ROTOFINISH SITE

Rewision: 10:56 AM. 10/1593

SOWL SAMPLES (MASTER_S.XLS)
Well 1D MWAS MWB1 MWHZA _ MWE28  MWEZB _ MWEzB  MwBJb "MWB4E
Sampie Depth 6.5-10.5 10-12° 1597 15-17 1719 ° 15-19° 1315 7.595
Date Coliected 4/589 6/20/91 7/1/91 &/1001 /1001 /1091 11191 102391
SEMI-VOLATILE ORGANICS okgw-: o I T I T
is (2-Ethythexyt) Phthaiae 88 U 380 U 40 U 340 WJ
Di-n-Octyt Phthaiaw 40U 80U 440 U 340 UJ
Benzo (b) Fluocranthens o U B0 U 440 U 340 U
Benzo (k )Fluoranthens 340 U 380 U 440 U 340V
Benzo (a) Pyrene U 380 U 440 U M0U
Indeno (1.2.3-cd) Pyrens 40 U 380 U . 440U M0 U
Dibenzo (a.h) Anttvacens M0 W 380 U “ 440 U 30U
Benzo (g.h.i) Peryiene 340 W 380 UJ 440 W MU
MOCA** 50 U 10 U 0V S0 U

U Analytes was analyzed for but not detected above 1he reporied sampie detection or quantitation
limit.

J mmwwmnwhmumm.
UJ Analyte was not detscied above the reponad sampie detection or quanttation imit but the limit
is an estmated vaius.
R Analym® was dstecied but the presence cannot be verified. The results are unreliable
dus 10 senous deficiencies n the analysis.
UR Analyte was not detectad but the results are unreliable due 10 sencus deficiencies in the analysis.
(1) cannot be separated irom Diphenyiamine
** 4,4 -Methylansbis 2-Chicro-andine: special anaiye
Blank columnns indicae that analysis for the compound was not pertormed.
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ROTOFPEEN MITE Rewvsion: 10:56 AM. 10/159)

S04, SAMPLES (MASTER_S XLS)

[~ el D AMWI0D MWI10 S&201 58201 “SEa2 | saxe Sa200 SB 203
Sampile Depth 7595 7595 0545 45-105 0545.  45-105 05-25 7y
Dete Cellovind 102991 102991 33089 33089 Y189 /30 32989 32989

INORGANICS (mofey
Amram 2880 20 10000 5510 910 2430 4070 3510
Astmony Te W S Ww 9.7 U3 3 W 94 W 92 W 2w 94!
Arssarec i 42 42 57 4a8d a1 Y 32
Baasn 115 149 514 27 486 ns 2.7 15
Barytasm 02V oMU 0.50 028V a2 U 0.40 0.3 026 |
Cadwasm 1v 12V oS U oy ; o0V oss v 08s L 0871
Caicasm 52900 J 98500 J 1280 a700 20000 68800 7o s75
Cwesusn 1] 92 134 15.1 167 94 70 160
Cohelt 23 as sV 64V sa U asu s56U 561
Copper 48 77 148 218 182 148 123 48
en 6480 =% 14200 13300 14000 T 15200 7610
Loss 3e 1e a3 ‘' as me 44 73 as
Magneshen 17900 J W00 J 1980 540 11800 19900 3030 1780
Manganees 148 -] k< W] a2l 28 J 284 6a2J 243.
Mooy o1u 01t v 0.10 (RN ot v Q1u RRT) a1l
Nichet &S U s1u 128 132 17 75Uy 142 t
Pomseasn - J1) mvu 1290 1290 1530 1050 U 1350 %
[P o U Q74 v 03 W 020 W a3 W 15w 03w 03t
Sher 12W 14 W 12U 12U 12v 12v 12U 121
Sethm 12U 23U 684 U 64U 1180 U T80 U
Thallen 041 UR 049 UF osvu 037 v oevV 03B U
Vanadhun (T ] 17 187 158 204 91
.= ; 178 w2 as s55 T ) Qs
Oyt ! 11y 11U 11U 1.1U

Mﬂ! i i e e
[»— ] i "W 12 W muy 1"y ny nu
Sesemsture ; nu 122U 1nu 1nu nyu nu
Vit Chimsice ; nu 12V nu nu nu nv
Chimssthany ’ m"mu U mu nu 1mu 11U
Matuytons Chioside ' »u ©u 2av nvu nu nu s3v Y
Acsne nw 2w 20w 1w nw nw 140 UJ 62t
Casbeh Olaiite ! nu 122u su su 66U S5V 6U 5L
1.1-Olcidsssaans ‘ ny 7u sy sy XV su 86U sL
1. 1-0ENwestune nu 12v sV suU euU suU 66U 5L
1.2-Okhiosoetuns (atal) nu 12V 6u sV suU 5V [ 3T) L
Chissntonn ‘ 1y 12y su Sy suU 5u sy 51
1.2-0icissssthune ' 1"v 122V su L] 1] sU su 6V 5t
2-0utnnany J nw 2w 11 UR 11 UR 11 UR 11 UR 11 UR 1ML
1,1,1-Trichisssathane 1nu 12v sv sv sV sV sV 514
Caten Tevachionde nu 12V su su suU sv sw 51
Vimyl Acatm ! nu nuy nvu "u 1"y 1"t
Sramodchicrametane nu 2y ¢V SU (4] Su 6V 5L
1.2-Olchioropropans ny 122U U su 1Y) su 86U 5L
cis-1.3-Olchinropsupans 1"nu 12u su sy 66U su su (1Y
Tecwcstune 1nv 2u 6u su v su sy 51
Divemochicometans i nu 12u 6U 5u 6V 5U sw 5t
1,1.2-Trchicrosthane ‘ 1"ny 12V sU su 6U su 6U 5L
Genaene ‘ nuv 12y 6U 5U 6V sV 6V 5¢
Teane-1.3-Olchicropropans nuy 12y [ X1) 5V 6U su 6V 51
Sramsiowm i 1"mu 12v su sSv 6V su 6w 54
44ietng-2-Ponmmone nw 2w "y nu nv nv 1" 1"
ry ) nw 2w nuy nu unu nv 1mu 1ML
Tevachiovosthens ! nu 122U 6U sSuU sV 5U 6U 51
1.1.2.2-Tevacuostuns I 1 RT] 12V 6U sV 6U suU 6U st
Tehsotn i nu 12U 6uU su 6V 55U su X
Chiocberasne : "y 12V sy (3] sy sy sy st
Elybentens ny 12v svu su 6V 5V eu 51
Syvene nmv 12V 6U Y1) 1) 5U 6V 51
Tom Xvionss 11 U 12V su 5y (1) 5y 6U 5t
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ANALYTICAL RESULTS

Revision: 10:56 AM. 10/1583

ROTOFINISH SITE
SON SAMPLES (MASTER_S.XLS)
("Wl D MW300 MW310 “S&201 S8201 Saa0z  Sade ~8200 S8 203
Sample Depth 7505 7.59.5 0545 45-10.5 0545  45-105 05-25 7
[ Dste Coliected 102991 102991 13089 3/30/89 331789 3/30/89 329/89 2989
Pheno 340 UR 400 UF o u as0 U 3o u 350 U a7o u 360 U
bis (2-Chiorostiwyl) Ether MoV 400 U ou asouy au aso U 370U 380 U
2-Chiorophenol 340 UR 400 UF anu aso u o u aso u U 360 U
1,3-Dichiorobenzens 340 U 400 U anu asp y 37U 350U aou 360 U
1,4-Dichiorobenzens 0 U 400 U anu s U aou as0 U anu 360 U
Benzyi Alcohol amou souU ; 3U aso u anu 380 U
1,2-Dichiorobanzens 40 U 400 U a’nu 80 U 3o v BOU anu 380 U
2-Metftyiphenol 340 UR 400 UF U so U aou aso y amou 360 U
2.2-Oxybis(1-Chioropropane) 340 UJ 400 UJ
bis (2-Chioraisopropyl) Ether arno w 350 UJ 370 W 350 UJ 7o w 360 UJ
4-Methyiphenol 340 UR 400 UF anu 350 U aou asou arou 280 U
N-Niroso-D-n-Propylamine U 400 U anu aso u 70U asou aou 380 VU
Hexachiorosthane 340U 400 U anu . 350U 30U asou amou 360 U
Niwobenzens 340 U 400 U o w 350 UJ 3o w 350 W 370 W 360 UJ
isophorone 40U 400 U armo u aso 370 UJ aso uJ aro uJ 360 UJ
2-Nirophenol 340 UR 400 UF anu so U a7?ou aso u anvu 360 U
2.4-Dimestyiphenot 340 UR 400 UF aro w aso w 370 WJ aso uJ 370 WJ 360 UJ
Benzoic Acid 1800 UJ 1700 WJ 1800 UJ 1700 UJ 1800 UJ 1700 UJ
J bis (2-Chiorosthaxy) Methane 340 U 400 U snu asgu aou aso U amvu 360 U
W/  2.4-Dichiorophenai 340 UR 400 UF amu aso U amu 350U anu 360 U
1.2.4-Trichiorobsnzens 340U 400 U amou aso u amu 350 U 3L ; 380 U
Naphthaisne 40U 400 U amu aso v aou aso U aou 380 U
4-Chioroaniine 340 W 400 UJ 3o us aso uJ o w aso uJ 370 WJ: 380 W
Hexachiorabutacdiens 340U 400 U amu asgu v asou anu: 380 U
4-Chioro-3-Methytphenol 340 UR 400 UF amou s U 30U s u v, 1) 380 U
2-Methyinaphthaiene 340U 400 U amu 3so U o u aso U aou 380 U
Hexachiorocyciopentacdiens 30U 400 U 370 W 350 UJ o w as0 W aro uwJ 380 W)
2.4,6-Trichiorophenol 340 UR 400 UF U sy amu aso U anou o U
2.4,5-Trichiorophenol 840 UR STOUF 1300 U 1700 U 1800 U 1700 U 1800 U 1700 U
2-Chicronaphthaiene M0 U 400 U <1 1) sy aou 350 U aou 380 U
2-Naroaniine 840 UJ 90 UJ 1800 W 1700 WJ 1800 UJ 1700 UJ 1800 UJ 1700 UJ
Dimetyl Phihaiste U 400 U anu asou anou 3s0 U aou 380 U
Acenaphtyiens 40U 400 U amu - 350U o u 350U anvu 380 U
2,6-Dinrowiusne U 400 U anu 30U o u aso v nu 380 U
3-Niwoaniine 80 W 970 UJ 1800 UR 1700 UR 1800 UR 1700 UR 1800 UR 1700 URY
Acsnaphthens 340U 400 U U aso v v aso U U 360 U
2,4-Diniwophenal 840 UR STOUF 1800 U 1700 U 1800 U 1700 U 1800 U 1700 U
4-Nirophenot 840 UR 970 UF 1800 UJ 1700 WJ 1800 UJ 1700 UJ 1800 UJ 1700 UJ
\aﬁ’ Dibsnzokuran 340U 400 U v 150 U arou aso u anu 80 U
v 3|  2.4-Dinirotoiusne 40U 400 U amu asou 30U aso v anu 380 U
| Diethyiphthaiae 40U 400 U anu so U v aso v anu 380 U
:|  4-Chiorophenyl-phenyiether 30U 400 U anu so U 70U asou anu 380 U
1 Fuorene 340U 400 U anou so U anu 3sgu anu 380 U
i a-Neroaniine 840 UJ $70UJ 1800 U 1700 U 1800 U 1700 U 1800 U 1700 U
4 4,6-Olnitro-2-Mettyiphenol 840 UR STOUF 1800 UJ 1700 UJ 1800 WJ 1700 UJ 1800 UJ 1700 UJ
N-Nitrosodiphenylamine (1) 7" 3] 400 U anu s U amou aso v anu 380 U
4-Bromophenyt-phanytether 340 U 400 U kv RV BOU o u B U 3nou U
Hexachiorobsnzene 30U 400 U amu sU - 70U 350 U anou 380 U
Pentachiorophenal 840 UR STOUF 1800 U 1700 U 1800 U 1700 U 1800 U 1700 U
Phenanttvens 30U 400 U a7 u s U aou 350 U anu 380 U
Angvacene U 400 U avou asgu aou 350 v ou 80U
Carbazole 40U 400 U
Di-n-Butyiphthalem 40U 400 U anu s U 3 U 30U o v 360 U
Ruocranthens %J %J amou asg U amou 3so U v 380 U
Pyrene wJ 974 3o W aso uJ aro uJ aso W aow 380 W
Butybenzyiphthaiam 340U s U anu 30U anou KC V) anu 380 U
3.3-Dichiorobenzicine 340U 400 U 740 UJ 710 WJ 740 W 700 UJ 740 UJ 720 UJ
Benzo (a) AMivacend 40U 400 U anu 150 U amnu 3so U v 360 U
Chryssne 340 U 400 U anu aso U 3o U asou amu 360 U
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ANALYTICAL AEBIALTS

Revigion: 10:56 AM, 10/1550

ROTOFEENH 8ITE
SOR SANPLES (MASTER_S.XLS)
MO0 MW310  Sa&zo1 S8201 T sa0e | Saae S8200 S8 203
Oeplh 505 7585 0545 45-105 0549 €5-105 0525 79
Dete Collecesd 7 102991 33089 33009 <1 ] 20 32989
s (2-ESwtheny) Phhaisss 30 W 670 J 3ou S0 U nu sou 100 U a3l
O+-a-Octyt Phihaiane 30 W 400 W v k- N1 v sU nvu 380 L
Gerao ®) Futtanthere MU 400 U Jnu IO U Jnou oV U 380 L
Banzo &k JRuxgnthune M0 U 400 U Jnou IOV o U IoU kv, QY 360 L
Senzo (2) Pyvons U 400 U o u s v v IO U k7 R 380 L
indene (1.2.3-od) Pyrene 30U 400 U v sV | MU sV anvu 380 U
Danzo (&) ArSuacens U 400 U 30U sV <« U sov awou 380 U
Benpo (G0 Peryone MU 400 U Jou k- RV Jou 3o U v 380 U
MOCA™ 54 U [ U U SO U 80 U SO U 310 SOJ
U Anaiyts was anatyzed for tut not detectad above the repOrisd aampis detsction o quantialion
.
J Analyts was posiively identiied Dut the concenvalion is an sstmated vahus.
UJ Anaiyts was not dstecisd above The reporind SSMpie dstSCEoN Or GUANMASoN Imit but he mit
Is an eotmaind vahue.
R Anaiyts was Getscind it he presence cannot be venlisd. The resulls are unveliable ;
b 0 senous defcencags n e analyes. o’
UR ARaiyts was R0t Gaiscind Dut 0 resulils e wweliabie dus 10 sencus deliciencies in the analyeis.
(1) Carnot be separased rom Dphenytarmne
= 4. 4-\afwhnets 2-Chioro-aniine. specal analy®®
Slank conswns yicas hat anslyes 10r $19 COmpound was Rot performed.
L™
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W/

ANALYTICAL RESULTS

ROTOFINISH SITE Revson: 10:56 AM, 10/1593
SONL SAMPLES (MASTER_S XLS)
Wel IO 55204 56204 56204 58 205 58205, 55205 58207 ___S529
|__Sampie Depth FE3 7-1Z 12-16 3575 16-20 20-24° 1717 _ 17-15°
Oate Colieoted 411759 11789 11789 11789 11789 «11/89 <6789 «5/89
INORGANICS (ma/kg) reara D R S T
Amanum 3160 2460 270 3280 4560 3070 3160 2760
Anumony 6.9 UJ 8.0 W 6.9 UJ 103 UJ 6.5 UJ 786U 1300U 162
Arsenc 11 20 23 71 Y| 29 25V a9
Basium 179 1.4 143 122 216 15.1 142 139
Beryfium 011U 013V 0.15 U 0.17 UV 034 U 02U 025V 028 U
Cadmasm o2y g1y GY-- XV ossU 087U tu oss U oss U
Caloum 524 31100 53100 86700 39600 31000 48700 J 46000 J
Chvomeum 45 16.1 69 87 10.4 75 77 6.1
Cobait 20U asu aTu 41U 42U 44U 19 28
Capper 129 134 123 47 37 <R " ) 70U
iron 3250 5800 7080 7670 7810 €300 6330
Lead 20 31 30 40 as Y] 27 28
Magnesum 605 12400 15300 14400 15800 11800 16800 15600
Manganses 642 178 220 22 207 150 173 163
Mercury 01U 01U 01U 01U 01vu 0.12U 01U onu
Nickel 41U 48 82 6.4 73 68 8s 78U
Potassium 412V anru amu 354 U 585 U 47U 1040 U 1080 U
Selenuum (RRTT] 110 110 095 J 1w 16J 1SUR 031 UR
Siiver 11U 1y v 1u 1v 12U 12V 12U
Sodum v k<t A1) 340U arv 24 u v 63 u 65t U
Thalium 025 W 024Uy 024 WY 023U 02U 0286UJ 03U [ 04W
Vanadum 8o u 78U 93U 128 U 122 U 1nsv 02U : nsu
Znc 214 238 28 89 %9 405 454 1 242
11U 1.1 U 1.1 U 1U 12V 1.1 U .
VOLATILE ORGANICS (ughg)
Chioromethane 12V nw
Bromomethane nvu nu 1nu nvu nv 12V " "
Vinyt Chioride nvu 1mu 1nu 1mu nu 12V nu nu
Chicrosthene nu "nu 1nu 1nu nvu 12V nvu nu
Metyiens Chioride "W nw nw 17w 16 U 12w 15U nu
Acewne 11U W 2W nw "nuw 3w %W LYY
Carbon Disutide s5U 6u s5u 5V 5U 6u sV 5U
1,1:Dichiorosthens s5U LAV 5V 5V s5U 6u 5V 5U
1,1:Dichiorosthane su su sU s5U 5U LYY 5V 5V
1.2-Dichiorosthens (1otal) su €U 5U 5U 5U su sy sy
Chiorolorm 5V 6V 5V 5U 5U 6U 5V s5U
1,2-Dichiorosthane su 6u 5U 5U 5V 6U s5U s5u
2-Butanone 11 UR 11 UR 11 UR 11 UR 11 UR 12 UR 1MW 11U
1,1,1-Trichiorosthane 5V su su 5V s5U 6u sy 5U
Carbon Tewachioride 5V eu s5u 5U sy su 5V sU
Vinyl Acetate nu 1nu nvu 1mu 1mu 12V nv 1"nu
Bromodichioromethane 5U su 5V 5V 5U CV 5V 5U
1.2-Dichioropropane 5V 6V 5V 5V 5U 6V 5V 5U
cis-1,3-Dichioropropene 5w 6 W 5 W 5W suw 6w 5V 5w
Trichiorosthene 5V 6u su s5U 5V su 5V su
Dibromochioromethane 5U 6U 5V s5u su CY) 5V 5U
1,1.2-Trichiorosthane 5V CRV 5V 5U 5V 6V 5V 5V
Benzene 5V LRV 5V 5V 5U 6V 5V 5U
Trans-1,3-Dichioropropene 5V 6V 5V 5U 5V 6V su 5V
Bromoform 5V U 5V su 5v 6V s5U 5Uu
4-Methyi-2-Pentancne nu nv nu nu nu 12V nw "W
2-Hexanone 1nuw 1mw nw nw nuw 12U "nw 1MW
Tewachiorosthens 5UJ 6w 5U4 5W 5 W 6w 5V 5U
1,1.2.2-Tetrachiorosthane s5U 6V su 5V 5U 6V 5U 5V
Tolusne 5V 2 3J 18 su RV 5U Sy
Chiorobsnzens 5U CAV 5V 5V 5U su s5u 5U
Ethybenzens s5Uu 6U 5U 5U 5V 6V sV 5V
Styrene 5V 6V 5V 5U 5V 6V 5V 5U
Total Xylenes 5U 6u 5Y 5U 5y 6V 5V 5U
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Revamon: 10:56 AM, 1/1593

AOTOFNEEN SITE

SOL SAMMLES (MASTER_S XLS)

WD 204 S8 204 58204 38205  S8205  S6205 S8207  S87209

[ Sample Depth 74 17 12-16 3575 1620 2026 17 1715
Dato Collsstnd 1189 110 1189 V11789 T ) e 580 |
Prenct 380 U amwu 380 U asgu 380 U /U 360 U aso0 U
bis (2-Chiosostug) Etwer %0 U ou 380 U U WU /U B0 U sou
2-Chiowophencl L 1T amvu 380 U U o U s U aso u U
1.3-Dichicvabenzens U amu 380 U sy U 380 U 280 U sou
1.4-Olchiosobenzens MO U k1. J1) o u U . WU U 380 U sOU
Banzy! Aloohol U anu 30 U sy “ 3;soU aso U k- XV) sou
1.2.0ichombenzens WU amu s u s U 480 20J 80 U g v
2Matwphanc %0 U v WU WUy WU oy 380 U BOU
2.2-Ouyin( 1-Chéwsoprapans)
bis 2-Chiarciscpropyl) Eher WU Mmu s U L) oy WU s U asu
S-Maguphenc! 30U mu 3’ U U amw v s u o u su
N-ME0080-Ok-0-Propytamine 0 W amw 380 W oW 30 W o W o U asoU
Hemachiorosthane /U v 30 U sy aswu U W0 U su
Nivebanzene | 0 W mw 280 W W 0w 0 W 380 W sow
issghorone | %0 W muw 380 WJ sow W 380 UJ B0 U
2-avophenct 80U amou 380 U su ™0 U 380 U 80 U ﬁd
2. 4-Owmatyghenst WU k7, Y1) M0 U - X1 V) WU aso W %0 W
Senzax Ackd 1700 WS 1800 WJ 1700 UJ 1700 WJ 1800 WJ 19000 1700 U 1700 U
s -Chicvestuny) Mobans £~ X1 mvu & XY asou amou U 280 U 3O U
2,4-Okhiorophens! U mu mu s asovuv v v sou
1.24-Trctiambenzens wu v MU ®sou U oy WU - U
Nephhalene T oW amu U Uy U WU MU
&Chtreaniing mu mvu LX) U MU sy MU . Bou
Hemctisetuindens WU mu WU kX7 WU WU WU  : WU
4-Chinse-3-Matnptunc) , v mvu WU U WU X1 WU asou
24Mswyaphtuine WU mu MU MU L X1 amwU amu mmu
Heuchisecycipenindiens W mw 0 W W mw o w a0 W s W
2,48 Tichiwepheny amwu mu WU Mmu U U WU ssu
245 Tichissephonal 1700 U 1800 U 1700 U 1700 U 1800 U 1900 U 1700 U 1700 U
2Ciperaghtulens mu mu WU B U mv WUy amwu ®U
24eaniine 1700 W 1800 WJ 1700 W 1700 W 1900W 1900WJ) 170U 1700 U
Dimsont Pibuiats wy mvu MU U amvu U U s U
Acsraptngions mu Mmu W0 U Wy 11} mw U 30 U U
25-Ouivembane < X7} mu WU %U WU s U o U %0
3-Gveaniine 1700 U 1800 U 1700 U 1700 U 1800 U 19000 1700 U mo‘bj‘
Acsnaghthrs | WU mu amwu U WU U WU v
2.4-Onivuphansl Rl 1800 WJ 1700 WJ 1700 W 1800 UJ 100U 172000 1700 W4
4-voptuncl . 1oy 1800 U 1700 U 1700 U 1800 U 1900 U oW 1700
Dbenzotwen g wmu mu L XT] sy WU amwu amou sy
2.4-Onivesshene l mwu MU - XU XU WU WU WU aso U
OlsSuiphthainte ! mou sou s U sy s u amou WU su
4-Chicrephonyt-ghanytatur | Wy mu 0 U sy mu amou s u sou
Fusene \ v mu WU ®U mu WU £ T) U
Svemnibe | 10U 1800 U 1700 U 1700 U 1800 U 1900 U 700W 1700 W
45-Olnive-2-Mstuyphanst 1 1700 W 1800 W 1700 WJ 1700 W 1800 W 1900 W 1700V 1700 U
N-Mvusadiphamytamine (1) i wvu wmu 380 U sOU %0 U v %0 U B U
4-Sramophunyt-phanyteter | wu mu v U U WU 30 U spu
HEWmCHCDERZNS | WU mvu W U sy oy v v s u
Pentachiosophenc : 1700 U 1800 U 1700 U 1700 U 1800 U 1900 U WV 1700 U
Phonansvens |’ U mu LX) VU ! U amou U sou
AsSuacens WU Mu 0 U sOU Wy asou U soU
Cabazote
Dla-ButypiGuiah v mu MU L) mwuy v 120U sou
Fusantuns Wy MU 30 U U amou v amou U
Pysene WUy mu WU - BT U mu my sy
Suybenzyiphtuian L~ X} U WU U U MU U 30U
1.5-Olchiorcbannding ; W S0 W T W 700 WJ oW muw 720 UJ 70 W
Beneo (a) AMSvacans : WU U 80U s U U movu U aspu
Chrysene k. X1) My 3 U U 0 U e X1) U 30U
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ANALYTICAL RESULTS

Revwion: 10:56 AM, 10/1593

ROTOFMISH SITE

SO SAMPLES (MASTER_S.XLS)
Wed 1D 58204 S8204 S8 204 'S5 205 58205 58205 S6207 S8

| Sample Depth 24 §-12 12-16° 35-75 16-20". 20-24' 11-17 11-15°
Date Coliected 11789 V11759 V11789 11789 V11789 <1789 <589 689

SEMIVOLATILE ORGANICS i S v e NP - I Yoo e Fonwngiiouin SR
bis (2-Ethyinexy!) Phthaiae 37U 370U 360 U 30U 42U 380 U 120U v
Dn-Octyt Phthalate 360 U anu 360 U 3s0 U 360 U 380 U 360 U 350 v
Benzo (b) Fluoranthens 360 U amu 360 U 350 U 360 U 380 U 360 UJ 350 W
Benzo (k )Fluoranthens 380 U v 360 U 350 U 360 U 380 U 360 W 350 W
Benzo (a) Pyrene 360 U anvu 360 U 3s0 U 360 U 380 U 380 U 350 u
indeno (1.2.3-cd) Pyrene 360 UJ o w 360 UJ 3BOU ;380 W BOUW WO 350 W
Dibenzo (a.h) Anvthracens 360 UJ. 370 UJ 360 UJ 350 UJ 360 WJ 3sWOUS  3WOU asov
Benzo (g.n,i) Perylens 380 W o w 360 UJ 350 UJ 360 UJ B|OU WOV asov
MOCA™ 191U 201U 21U anuy 171U 241 U 6 u 50 U

W/

/s

U Analyts was analyzed for but not detecied above e reporisd SAMPIe ASECtion or quanitation
mit

J Analyw was positively identified bit the concentration is an estimamd vaiue.
UJ Analye was not deiscied above 1e reponsd Sampie deiechon Of QUANEation mit hut the limit
is an sstimated vaiue.
A Analyw was deiscind but the presance cannot be verified. The results are unveliable
dus 10 senous deficiencies in the analysis.
UR Analyte was not detecied but t1he resuits are urveliable due 10 sencus deficiencies in the analysis.
(1) cannot be separased rom Diphenylamine
™ 4,4'-Melltylensbis 2-Chioro-aniline; special anaiye

Blank columna indicale that analysis for the COMpPound was Not periormed.
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AMALYTICAL RESILTS

ROTOPIEEM Revson: 10:58 AM. 1011593
su.l.l.;n (MASTER_S . XLS)
Wl D 1 882 s&%1  JuPsSE S8302  SBI00  DUPSC  S&306  SAI04A
— Sample Dspth 5 15 2022 "S8301-2027 & 10 1317 (SBIDE11-15, 1517 1618
Oute Collocied 33009 500 7M1 11 77101 7M1 773001 73001 73081
Asnrusn 9010 6150 210 2930 1440 3060 1070 1620 808
Anmmory se4 W S99 UR T3IW T4 W 69 W AR &7 W 75U 82 W)
Asegvec 4S5 a7d r R 154 298J 273 15 28J 221 !
Barash L1 a2 127 13 9 147 52 a8 43
Berylium 0.54 02s o2u onv o2t v o2u o2V o3u o025V
Cadmusn o7 v oRu oy oo u o3y oss v o2u oot Vv oS0 U
Calchan 1180 1190 47200 51200 35400 37400 43800 17200
Clwomusn 127 98 524 574 41 d s2J 28 54J 23J
Colbalt 40U [ ) 21 25 16 2 12V 21 15uU
Copper 2. 172J 78 13 138 a8 9 7.8 55
on 1300 17000 5540 6440 <080 20 $700 2580
Leag &1 194 25 27 ° 28 25 15 25 23
Magresasn 1500 k-7 14800 19500 . 11700 13900 oS80 10000 4700
Manganese k7 ] 148 120 140 1249 157 ) nJ 1124 472
Merowy onu al1v onu [RANY ott U onv o1v 01U onuv
Nichel 130 21 61 71 s2J 101 J asJ 62J J
Pomssnm 1220 2o 6 s 2@ 218U as7 o
Selernsm o3w 1ISUR o8V oo v o3 Vv oss v st u ool v 1u
Sheer 12V 11V tRNTY) IREIT] 1w 1w 1w 1w 12 U
Sothen [~ AV oS W 12J 200 J 17 150 1498 1% 21
Thalhen o»Vv ox v Qeda U oes5 U o4l U o v o4V oesy oS Vv
Vanuhen 01 18 [ S ] 890J 52 02 3 a7 @ 4
.~ ] 20 Qs 29 242 152 e 1 213 | 22
L "' u 11 u -
m‘llimm APy r on | Lo g Voo Tl o SRR sl i SR
Ctwamstane 1nu nu nuy nvu nmnw n wou nu 12V
Sromomsbuns 1"nu 1nMu 1"mv 1"nu 1"1u nv wou nv 12V
Vit Chisside "Mu nv 1t 1"v "nw 1y 1 1) 1"y 12y
Chiwesthans 1nv nv nw 1"Mu 1"v 1nu v v 12V
Metntane Chinside - A BU wu "0 W "nw DU 3w SO W K Qiv
Acsne “u 2V 2w W nnw SsSw VW [ RV Y) 4 U
Casben Dindiide sV (1) "nv nu 11U 1nu wnu nv 12V
1. %-Okctisnstheny [ A1) sV nu IRT 1u 1nu 0V nv 12V
1.1-Oickiwestune ] sV 1nu 1"nu nu nu 10u 1nu 12u
12-0kchicresthuns fotl) sVv [ J 1) "nu 1"y 1MMu nu nou 14 J
Chinvelonn eV [ 31} 1"u 1"y "y uv w0y nuv J
1.2-Okhisrcsthane sV (1] 1"y 1"u n"nu nu v ARV 172V
2-0vanone 1T UR nw 1u 1"nw 1Mvu nw oW 1w 12 UJ
1.1. +-Trickicrsathane [ R 1] [ 1] 11U 1"nu 1Mu "mu w0V nu 120
Casten Tevuchissice [ 3] [ ]1] 1v nu 1"Mv v wovu nu 12v
Vingl Acomme nu nu
Srompdchiremetans sV (] 1"mv nyu "u nuy 0u nv 12V
1.2-0kchinrapropane (3! (1] nv 1mvu 1" 1"nu wouv nv 12v
- 1.3-0khisaprepens ey sU nyu 1Mu 1y nu v nu 12U
‘ Tichisrsstane sy su nu nu nu nu 10U nu 12U
‘ DOhwemactitsemabuns { RV (1) nvu 1nv 1Mv nu 0V nv 12y
; 1.1.2-Tchiosthuane ()] (1] 1Mv MU 1TVu 1"vu w0V 1"Mu 12y
1 Denpene eV (1) nv nu 11v nv U 1Mu 12v
Teame-1.3-Olchicsopropane éU (1] 1"u v v nu v nu 2u
Sramoienn ¢V sU nu 1nMu nv 1nv 10U nv 12V
4Matut-2-Perntanaone 1"y 1"mw nu 1MW "nw nvu wnu nu 12V
2-Hamsane 1"Mu "mw 1nul MW "nmw 1"nu AT} 11U 12U
Tetsucsioreshane sV (V] 1nu 1"y 1My ny 1nou 1nu 12U
1.1.2.2-Tevuciorostuans [ J 1] sWw 1nu 1"nv v 1y wou 1v 12v
Tohusne éu sV nvu 11U 1tu nu 10U 1Mu 12U
Chissbentens (1] (3] nu Tu "My 1nu wou "y 122V
Ebn@eaens sV (U 1nv 1nv 1nu nvu 0V ”"nv 2v
Sy 6u sV 1nMv nuv nu 1mvu [ R1) nv 12V
Toml Xylonss sy (1) ny 1"mu 11 v KT 0U 1nu 12U
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ANALYTICAL RESULTS

FIOTOFINISH SITE Revision: 10:56 AM, 10/1593
SON SAMPLES (MASTER_S.XLS)

Wedl ID 851 BS2 58301  DUPSH SBa2 . SBI03 _ DUPSC SB304  SBIOA
_Sampie Depth -5 1-5 2022 (58301-20-2Z 8-10° 1317 (SBIOE-11-15, 15-19 16-18° i
| _Date Coliected Y089 A9 AR s 71281 72691 73091 77301 70081 |
SEMI-VOLATILE ORGANICS (ug/&kgl: e s T e B

Phenoi 400 U anou 380U 330 U Mo u B0 U 340 U 380 U 40UV

bis (2-Chiorosthyl) Ether 400 U aou %o U 380 U MU 360 U 340U 380 U 410V

2-Chiorophenot 400 U 3o v 360 U 380 U 340U 360 U 340 U 380 U 40V
1,3-Dichiorobenzene 400 U aou 360 U 380 U 40U 360 U 40U 380 U 410U
1,4-Dichiorobsnzens 400 U o u 360 U 380 U 340U 80U 340U 380 U 40V

Benzyt Alcohol 40U 370U H

1.2-Dichiorobenzane 400 U mu 360 U 380 U 40U 380 U L7, )] 380 U 40U

2-Methyiphenol 400 U 370 U 360 U 230 v 40U 6o U WU 380 U 410U

2.2-Onxybie(1-Chioropropans) 380 UJ 380 UJ 40U 380 U 340U 380 U 40UV
bis (2-Chioroisapropyt) Ether oW a7ou

4-Methyiphenol 400 U anu 360 U 380 U MU 380 U 340 U 380 U 40U

N-Niyoso-Di-n-Propylamine W MU 360U 380 U 40U 380 uJ 40U 380U 40U

Hexachiorosthane 400 U armou 60 U asoU © 340U 380 UJ 340V 380 U 40Uy

Nisobenzens 400U 30U 380U 380 U Mo u 380 W 30U 380 U 40Ul

Isophorone oW 370U 380 U 380 U 40U 30 U 40U 380 U 40U !

2-Nwrophenol 400 U arou B U aso U Mou 360 U MU 380 U 410U

2,4-Dimetyiphenol 400 U anu 360 U 380 U 7" N ] 360 U 40U s v 410U

Benzoic Acid 1900 U 1800 UJ

bis (2-Chiorosthaxy) Methans 400 U a7ou 380 U 380 U 40U 80 U 40U 380 U 410U

2,4-Dichiorophenol 400 U amu 3s0 U 380 U 340U 380 U U 380 U 410U

1,2.4-Trichiorobsnzens 400 U U 300 U 380 U 30U 380 U MU 380 U 40U

Naphthalsne 400 U anu 380 U sV S8 J 360 U <" )] 380 U 40V

4-Chicroaniline 40U 370U 380 W 380 W 40U 380 UJ 340U 380 U 410U

Hexachiorobutaciene 400 U anvu 380 U 380 U MuW WU 340U 380 U 410U

4-Chioro-3-Methyiphenol 400 U amu 380 U 380 U M0 u 380 U 340 U 3%0 U 40U

2-Msthyinaphthaiene 400 U amu aso U 3%0 U 40U 0y 40U 380 U 40U

Hexachiorocyciopentadiens 400 U oUW 3sU 380 U 40U 380 U 30U 380 U 40UV

2,4.6-Trichiorophanol 400 U U %0 U 380 U 40U 380 U MU 380 U 40U

2.4.5 Trichiorophenol 1900 U 1800 U 860 U 920 U 830 U s7o U a0 U g0 U 900 U

2-Chioronaphthaiens 400 U anu 360 U 380 U 40U 380 U 340U 380 U 40V

2-Ntvosniine 1900 UJ 1800 U 860 UJ 920 UJ 830 U 870 W &0 U 820 U 900 U

Dimetwy! Phihaiate 400 U 3ou 300U 380 U 40U 380 U 40U 380 U 40U

Acsnaphthylene 400 U aou 380U s U MU 380 U 40U 380 U 410U |

2,6-Dinfrowolusne 400 U anu 80 U 3% U MU 30U Mo 30 U 40U

3Nivoaniine 1900U 1800UJ 860 U 20 U 80U 870U &0 u 920 U 990 U

Acenaphthene 400 U arnou 8O U 380 U 30U 360 U 30U 380 U 410U

2.4-Dinlrophenct 19004 1800 UJ 860 UF SVUR BV UR 870 W s20 U 20U g0 U

4-Niyophenol 1900 UJ 1800 U 8s0 U S0 U sS0W sOW &0 v 820U 990 U

Dbenzokuran 400 U 3mu 380 U 380 U 30U 380 U 40U 380 U 40U

2.4-Dinirotiusne 400 U v 380 U 380 U M0 U 380 U 40U 380 U AU

Disthyiphihalaie 400 U U 3’ U 380 U 40U 380 U Mou aso u 410 U |

4-Chiorophenyt-phenyiether 400 W aou 30 U /O UV k7 M V) 380 U 30U WU 410U |

Fuorens 400 U 3o u 380 U 380U WU o0 U 340U 380 U 410 U |

4Niyoaniine 1900 1800UJ 860 U 920 U 830 Y 870U &0 v 920 U 990 U |
| 4,6-Dinio-2-Methyiphanol 1900U 1800UJ 88O U S0 U 830 U s?o U &0 U 220 U 900 U .
" N-Nitrosodiphsnyiemine (1) 400 U snUu 380 W 380 WJ MU 380 UJ Mo U 380 U 410 U |

4-Bromopheny-phenylether 400 U ky RV B0 U 3V 40U 80 U 34U WU 40U !

Hexachiorobsnzens 400 U v 380 U 380 U 30U 380y 340 U 380 U 410U

Pentachiorophenol 1900U 1800 U 860 UJ 920 US 830 U g7 U 820U s20 U 990 U

Phenantivens 400 U U 360 U 380V 40U 380 U MO0 U 80 U 40Uy

Anthracens 400 U arnou 380 U 380V Moy 380 U 340U 380 U 410U

Carbazoie 380 U s U 340U 380 U 340 U 380 U 410U

Di-n-Butyiphthaiase 40U 3NV 380 UJ 380 WJ w0Uu 380 U MU 3% U 410 U

Fuoranthens 400 U nu 80U aso U Mou 380 U 340U 30U a0y

Pyrene 400 U 3 u 360 U 380 U 40U 380 U 340 U 3o U 40U

Butybenzyiphthalate 400UJ 370U 360U 380 U 340U 380 W au U 410U

3,3-Dichiorabenzidine 790 U TOUW 30U 380 U 40U 380 U Mo U 380 U 40U

Benzo (a) Antwacene 400 U nou 380 U ‘U 340 U 360 U 340 U 380 U 40V

Chrysene 400 U 3o u 360 U 380 U 340 U 360 U 340 U 380 U 410U
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ANALYTICAL AEBIALTS

Revamon: 10-56 AM. 10/1543

S08. SAMPLES (MASTER_S.XLS)

[ el D 1 882  S&o1  OUPSE  soa2 'S80 DUPSC S8304 SBI0A
Sampie Depth (=3 -5 2022  (SB01-202Z §10 1317 ~(SE04-11-15,, 1519 1618
Deto Collocted 3000 71 741 77201 72601 - 773001 77301 773091
s (2-ESwyhaxys) Phihaia sou o u 80 W 2w a W 60 W k- R T) 1100 U 410
Oba-Octyt Phiainn 4«0 U U 30 U 0 W WU 30 W M0U U 410
Ben30 ®) Futrutune 400 U mu kAT 30 U 30U WU 30U o v 410
Bense & JPucsanthens 400 W mu U WU 30U U 30U U 410
Banze (8) Pyvare 400 U v 80 U WU 0u 30V 30UV 0 U 410
ndene (1.2.3-0c) Pyvane 40U kv JIT) B0 U ) 340.U WU " XV mu 410
Dhenze (a0 AnSvacers 400 U mw 30U v 30U v M0V WU 410
Genpe (GN)) Perylons 400U o w U MU U kR 30U B U 410
MOCA*™ SO U SOU 04U wou 10U wu 10U 0V 10

U Analyts was analyzed for but Ot Getecind above e fepoTind Sampis decion or
Eeiniion bt
J Asuiyts was postively iengiied gt the concantration (s an estimated vaius.
UJ Analyts Was ACt GBISCISg AbOVe 18 FpOrSs SAMpie GMECECR OF GUEREIaNoN it
at e Gk Is an cotmatec valus.
R Anaiyts was ABNCISs Dut The Pressnce cannct be veriied. The sesults ase wveliabie o/
D 1 senos deiiciences n he anasyen.
UR Araiyts was Aot Gatecisd iagt 1'e /eeulis &0 wwelisdie dus 1D senous deliciences i e analyeis.
(1) cannot be sepasated fom Oiphervwiamme
* 4. -Maylsnadsy 2-Chioro-aniing: special analyte
Blank cohsmns mcicats St analyes for 19 COMpOUNd was Aot periormed. :
o/
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ANALYTICAL RESULTS

SOLL SAMPLES (MASTER_S.XLS)
Wedl 1D S8305 SB306 58307 SB308 SBI08A _ S8I12 SB313 DUPSA SB314
Sample Depth 12-16° 1317 2022 o7 00.5 152.5 1525 (SBI13-1.525 1.52.5
Date Coliected 772991 772991 7730591 718M7  &18®T /1801 DT &18m1 &18%1
INORGANICS (mg/kg) o : Tty
Aurmnum 2000 3640 3880 1830 6460 9060 10300 12700 4760
AnSmony 76 W 78 UJ 75U 6.8 UJ 77 W 73W 70W 6o W 70U
Arsenc 38 J 45J 234 914 56 J 554 a4 534 484
Barium 98 139 174 128 79.4 “s §5.7 708 64
Berytium o23u 024 U (<R 021y o1 U 035 U 038U 043 U 023 u
Cadmeum 083UV 094 U 091V 083 U 532 & o088 U 0.85 U 0.84 U oss U
Caiclum 43500 61700 63400 64800 1700 5810 9640 11300 98200
Chromium 414 6.4J 634 554 172 127 13.7 18.8 8s
Colbait 14 3.4 29 a3 68 42 63 54 28
Copper 10.3 26.8 212 76 19.4 105 109 122 83
iron 5910 9670 6700 9000 12000 11600 14000 15600
Lead 4.1 52 3 57 162 86 9.0 6.3 68
Magnesium 16200 25200 15100 15800, * 1480 3670 4200 7280 81000
Manganess 160 J 208 J 150 J 2974 78 J R2rJ 383 J anJ myJd
Mercury 012U 011U 01U o1V 0.37 0.1t u 0.11 0.14 011U
Nickel 564 9J 69J 824 1.8 09 133 139 62
Potassium 312 678 780 4“5 589 U 900 U 710U 1070 U 43U
Selenum 091 U os2u 0.8 U 083 U 0.94 U 0.B9 U 087 VU 087 v 0.86 U
\‘ Siver 12 W 12W 11w 1w 12W ARETY] 11U ow 1.1
'f Sodum 17m 212 158 235 153 122 13 188 180
Thalium 045U 0.48 U 0.45 U 041U 0.47 U 0.44 U 087 U 03U 043 U
Vanadum 7.4 122 105 83 182 212 24.8 42 - 152
2nc 28 71y 23 2184 370J s1J 550 J 544 4 3004
Chioromethans 12V 2v n"nu nw 12 W
Bromomethans 12UV 12V "y nv 12V
Vinyt Chioride 12V 12U 1"y 1l 12U
Chiorosthane 12V 12y 1"nu 1nw 12u
Methytene Chioride 2 W 50 W 24 W 17w 2W
Acstone - . 67 W 210 W W 21w 12w
Carbon Qleulide 12y 12u nv nu 12V
1,1-Dichiorosthens 12u 12u nu nu 12U
1,1-Dichiorosthans 12V 12v 1"my 1"mvu 12u
1,2-Dichiorosthens (tota) 12V 1J 1"nu nu 12U
Chiorodorm 12V 12u 1"nu nvu 12U
1,2-Dichiorosthans 12V 12V nu 1mvu 12V
2-Butanone 12u 12u nw -1nu 12U
\lr‘ 1,1,1-Trichiorosthane 12Uu 12U 1"mu 1"u 12U
.| Carbon Tewachioride 12y 120 1nu 1ny 12UV
o] Vinyt Acewase
| Bromodichioromethane 12V 12u 1"mu Y] 12V
1.2-Dichioropropane 12y 12y "y "nu 12y
cis~1,3-Dichioropropene 12y 12y nu 1"nu 12V
Trichiorosthens 12U 12u 1"mu nu 12y
.} Obromochicromethans 12y 12y 1y 1nu 12u
.1 1.1.2-Trichiorosthane 12V 122y "vu nu 12u
.| Benzens 12V 12v 1nu nu 12V
| Trane-1,3-Dichicropropsne 12V 12V nu 1"y 12V
Bromodorm 12V 12V 1Mu 1Mu 12V
&Methyt-2-Pentancne 12u 12u nu nu 12V
2-Hexanone 12U 12U 1"mu "Mu 12u
Tewrachiorosthens 12V 12U 1nu Y] 12v
1,1,2.2-Tetwrachionoethane 12U 12u 1"nu Y] 12U
Tolusne 12U 12U 1"Mu 1"nu 12UV
Chiorobenzens 12U 17U "Mu 1Mu 12V
Ethybenzens 122y 12u AARY) 1"Mu 12V
Styrene 12V 12V 1Mu 1"u 12V
Total Xvienes 12V 12U 1M U MU 12U
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ROTOFSEEN SITE Revamon: 10:56 AM, 107115853

08 SAMMLES (MASTER_S XLS)
WD SB5306 SB307 5808 SBI08A 58912 SHIII ___DUPSA S8314
Sampie Deph 1216 1317 202 oI oas 1525 1525  (SB3131.525 1.525
Dato Collested 72001 201 730M1___ 8P GeR1 oMl &ieml___ 618m1 1801
Phanot /U %0 U 380 U 340 UJ 400 U E— ] %0 U %0 U 330 (
tus (2-Chicrostuyt) Eer 380 U MO U 3/ U 30 W 400 U 360U 20U 300 U 330 |
2-Chorophenat WU B/O U WO U 0 W 400 U 360 U 0 U %0V 3301
1.3-Olchicrabentens 80U %0 U MU 30 W «0 U U o0 U 300 U 3301
1.4-Olchioropenaane 380 U %0 U /0 U 340 W 400 U 360 U 390 U 300 U 330 |
Benzyt Alconas a
1.2-OlchropenTens WU »0U B U 30 W 400 U < Y1) 30U 390 U 3301
2-MaSwiphenol amou U L) 340 W 400 U MU W0 U a0 U 330t
2.7 -Oxytns( 1-Choropropans) s U MO U 380 U 340 W 400 WJ 380 W 00 W 0 U 3301
bis (2-Chioromapropyl) Eher
4-Mageyphanat amwu WU mu 30 W 400 U o u W0 U 0 U 330 (
N-daveso-Ote-Propylamine W0 W kX1 awou 300 W a0 U WU WU L KT 330 (
Hamchioresthans 0 W 0 U U M40 W) - 400 U WU XU O U 30\
Mvetenens a0 w U U M0 W 40 U WU 3O U B0 U 30t
loaphorane L XT) W0 U /WU 0 W 400 U a0 U s U %0 U 230
2-Mavephanci W U W0 U WU 30 W 40U 38O U BO VY WU Pt
2.4-Oimatwyphanal M/ U amU U 30 W 400 U asou 20U 30 U L
Senpeic Acss
bis (2-Chicrosthany) Mathans amo v WU 30U 30 W 4«00 U 3so U 0 U 30U 330
2.4-Olchiaraphunsi WU WU U 30 W 400 U v O U 330U 30t
1.2.4-Tdchicrebenzens MU U U 0 W 4V U U aoo k< A¥
Nephuiens amwu WU mwu 30 W “y awu a0 U WOV 3304
&-Chisreaniine . o W mwu WU 0 W 400 W W uJ /W 310 W 0t
Hemachisrsiumadions awu Mo u MU 0w 40U U MoV 300 a0\
&Chiore-3-Aatuyghunel mou mou amwu 30 W 0 U MU /O U 00U 304
2-MsSytrapituin amu v U 30 W 00U Vv a0V %0 U WL
Hemckiwscycleperaadions amu mwu WU 30 W a0 U MU asou WU 30
248 Tdchisephens! U WU U 0 W 40 U mmvu 30 U %0 U 30U
248 Tichioraphanat S U s U swou S0 W 980 U asO U 980 U S0 U 800 U
2-Chisrerapiaions amu v mu oW 0 U U MU U WU
2 @esiline 30 W s® U 0 U 30 W 980 UJ 080 W 980 WJ 900 W 800 U
OmasuCPataian WU mu LYV 0 W a0 U WU B0 U %0 U WL
Acamgagutens WU X1 v 0w 400 U 0 U MU WOU WU
28-Onieutns amu v WU 0 W 400 U WU U WV U k< QT
S-Aveanine S0 U SO U 910 U 830 W 980 U a0 U 980 U 90U U
Acsnapathens sy Uy WU 0w 204 U WU woU U
2.4-Oinivephennl 930 W s®OU 0o U o0 W SS0UR SSOUF 980 UR SWOUR 80U
SMvepharal ‘ 230 W 9 U oo U 8% W 980 U eSO U 980 U o0 U 600 U
Ohensstonn f U mwvu WU 0 W 95 J . JV) m U WO U VU
2.4-Onivenasnne | WV v kX1 0 W 400 U WU k- J1) v 30U
OlsSwphthaten 1) £ 1) mou 0W woU U L 11) WU 3/ U
4-Chtassphanyt-phanytatur ' U Wy oy U0 W 4 U WUy WU o0 U 3/ U
Fuwene amu WU Wou 30 W 20J 30 U a0 U OV WY
4-dvenniine s U s®U s U &0 W 980 U v 980 U 20U 00y
48-Oive-2-Matuyiphansl i s U s UL swu 80 W o80 U a0 U 980 U 940 U 800 U
N-avosodiphamylaming (1) ! 0 W /U U 0w 00 W 30 W 0 W 00 W 30U
4-Srumaphasnyt-ghanytster . WU kY] amou 30 W 400 VU awu %0U B0 U /U
Hemokiorsbensens | v WUy < X1 30 W 40U WU 20U WO U 20y
Pestachioropheng ' SO U s®U s U 830 W 980 U ao U 80 U s U 800 U
Phansatvens s u k- XT) U QW «00J WU WU WOV VU
Asvacens v L~ XT) mu 340 U 0 U B U LX) VU
Camasele kY1) WU U 340 WJ 400 s U 00U WU 20U
Dh-o-8uiyiphthaiaty mu Mo u asou 340 W (3] WU W/ U %0 U 30 U
Fusmatene WU WU /W U 00U 7300J s U MU WO U WV U
L ) WU WO U /0 U WU 6800J V) WO U 300 U k< YT
GuyGenzyphtulsn am uw ®ou U 0 W auy 3/ U a0 U %0 U k< 31
2.5-Oichiorobesaxine amu »OU U 30 W 40 U o u W0 U %0 U 330 U
Bengo (a) Anfwacane amw U /U <~ JT] 0W 20 3w U U %0 U 30U
Clvyssns /0 U 380 U s u 30UJ 2400 3O U %0 U %0 U 330 U
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ANALYTICAL RESULTS

Revison: 10:58 AM. 10/15/93

FIOTOFINISH SITE

SON. SAMPLES (MASTER_S.XLS)
Well iD 58305 SB306 S8307  SB308 SEI08A SB8312 SB313 DUPSA 58314

| "Sampie Depth 1216 117 2027 oT 0-0.5 1525 1525  (S83131562.5 1525

Benzo (g.n.i) Perylene
MOCA™

772901 7291 7/3081 771801 61891 /1801 /1891 61801 6/18%1

a0 W 380 U 450 U 340 UWJ 400 U 360 U 0 UV 0 U o U

W/

w

380 UJ 90 U 380 U 340 UJ 400 U 380 U a0 U 300 U 30U
aso v o0 U 380 U 340UJ 5100 X 380 U %0 U LU 30 U
380 U 00 U 380 U M0UJ 5100 X B0 U 20U 300 U 330U
aso U 300 U 380 U M0U) 2200 380 U 00U W0 U L 1Y)
380 U %0 U 380 U 340U 1100, 380 U %0 U %0 U VU
380 U %0 U 380 U 340 W 3404 380 U 30 U %0 U 3V
380 U B0 U 380 U 340UJ 1000 380 U 390 U %0 U VU
20 10 U 10U 10U 10 10U 10 U 10U 10 U
U Analyte was analyzed for bt not detected above the reporned SAMPIe Gcton of QuUanNttalion
it
J Anaiyts was positively idenified but the concentration is an estimassd vaiue.
UJ Analyts was Not Getectsd above e reporied Sampie detection o QUANIIoN imit but the kmit
is an estmated value.

R Analyte was detected but the presence cannot be verified. The resuits are unveliable
due 1o serious deficienciss in the analysis.
UR Analys was not dstectad but the results are unreiiable dus 10 serious deficienciss in the analysis.
(1) Cannot be separased rom Diphsnyiamme
X indstinguishabie isomers
= 4.4-Methylsnsbis 2-Chicro-aniiine; special analyte N
Blank columns indicate that analysss 1or he compound was not performed. .
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AMALYTICAL REBIATS
Revon: 10:56 AM. 1011553

ACTOFNEEN SITE
200 SAMPLES _ (MASTER_S XLS)
:ﬂf By — 8553 354 0S4 856 B33 K
Sampie Dapth 1525 166 16-18 2325 &i0 1316 18-185 9975 11-1F
Dato Collosted 1801 701 72W1 /oW1 77291 7/2%1 7291 771 7721
INORGANICS (mo/iegy ) SAND SAND __ SILTY SAND SILTY SAND SILTY SANC SILTY SAND SILTY SAND SILTY SAN
" a0 2850 4790 3190 5000
Astnosy 700 76 W 5W 7TW W
Asoenec: 534 144 244 224 34
Barhen Q2 ns3 -3 158 247
Berylham 0B U o3 U 024 U o3 VU QzZT U
Camasn oMU o2 Uu o1 U o U 11U
Calcham 37900 22400 57400 45200 35300
Cwomasm 117 784 asJ 62J 108 J
Colbakt 42 24 s 2s as
{ Cosper a7 a7 14.9 71 S5
von 11900 S720 30 . 4% 8020
Lead s 24 4 a1 75
{ Magresasm 2300 12000 19900 ° 14800 11400
Mangansse aJ 128 199 158 2
Morowy oanv onuv onu 02V gy
Nt o7 6s 99 ss 91 ‘o’
Polnssasn [ 4] [ )] e ]
Selermen oss U o u T NT) ass v RNT]
Shear 11w 1.1 W 1.1 12W 14 W
Sedhem Q 2J 1004 1754 e J
Thallum o2Uu oV oSV 0es U assu :
Vonathum 2 °8J 1234 ary 1234 :
p. = 09J 211 29 =7 ae
- Chisremethans

!i

i
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ANALYTICAL RESULTS

Revasion: 10:56 AM, 10711583

AOTOFINISH SITE
SON. SAMPLES (MASTER_S.XLS)
Wel D SB35 853 853 "BS3 854 554 554 855 855
| _Samaie Depth 1525 1416 16-18° 23-25° 8-10° 1345° 18185 0075 11-13
Deate Collected 1887 721 7721 7R 7721 772501 7721 77291 7721
SEMEVOLATILE ORGANICS : :  SAND SAND __ SILTY SAND SILTY SAND SILTY SANC SILTY SAND SILTY SAND SILTY SAND |
Phencl 380 U 370 U 450 U 380 U
bis (2-Chiorosthwyl) Ether 380 U a7’ u 450 U 380 U
2-Chiorophenol - 30 U anou 450 U 380 U
1,3-Oichiorobenzens 380 U Jnu 450 U s v
1,4-Dichiorobenzens 380 U arnou 450 U asou
Benzy! Alcohol
1,2-Dichiorobenzens 30 v 30 U v 450 U o0 U
2-Methyiphenol 380 v asou 3 u 450 U 30 U
2.2 -Oxybis(1-Chioropropans) 380 WJ 380 U 3o u 450 W 380 U
bis (2-Chioroisopropyi) Ether
4-Msithyiphenol 380V 380 U anu 450 U 380 U
N-Niyoso-Di-n-Propytamine 3% U 380 UJ 3ro w 450 U 380 WJ
Hexachiorosthane 380 VU /0 U 3oy - 450 U 380 U
Nivobenzens 380 U 380 U 3nu 450 U 380 U
isaphorone 380 U 380 U anu 450 U 380 U
2-Narophenot 380 U 380 U anu 450 U 3o v
2.4-Dimsthyiphenol "] 380 UJ 370 UJ 450 V 380 W
Benxoic Acid
\d bis (2-Chiorosthoxy) Methane 380 U 380 U a7nu 450 U 80V
f 2.4-Dichiorophenol /0 U aso U 3nu 450 U 0 U
1,24 Trichiorobenzens U o U nu 450 U WU ;
Naphthalene 3™V U 3nu 450 U BV :
4-Chioroaniine 380 W 380 W 3 W 450 W 380 UJ:
Haxachiorobutadiens v U 3nu 450 WJ su:
4-Chioro-3-Methwiphenol aso v 380 UJ 30 W 450 V 380 U
2-Methyinaphthaiens 3/ U a0 U anu 450 U a0 U
L XT] 30 U Jnu 450 U o v
2.4,6-Trichiorophenol 30 U 3o U anu 450 U 80 U
2.4,5 Trichiorophenol 30 U S0 U 10U 1100 U 930 U
2-Chioronaphthalens 8o U 380 U anu 450 U 380 U
2-Nivoaniine 930 W g20 U 10U 1100 W 930 U
Dimatnd Phihalate 380 U s v v 450 U 30U
Acsnaphityiens 30 U 380 U 370U 450 U 380 U
2.8-Dinfrorciusne a0 U a0 U aou 450U a0 U
3-Nivoaniine o U S0 U 10 U 1100 WJ 930 U
Acsraphthens 380U /U 3o u 450 U B U
2.4-Dinlvophenol 930 UR 920 W 910 WJ 1100 W 930 W
4-Nirophenol K0 U 920 UJ 910 WJ 1100 U 930 W
"r Obenzohuran o v amo U aou 450 U 380 U
2,4-Oinivotoiusne MWW U U Jno v 450 U k Q)
Disthyiphthalam 30U o U 3 u 450 U o v
4-Chiorophenyt-phenylether 0 U 380 U 3anu 450 U 380 U
Fluorens v o v v 450 V 380 U
4-Nivosniine $30 U 20 W 910 W 1100 W 30 UJ
4,6-Dinitro-2-Methwiphenol 30 U s20 U P10 U 1100 U S0 U
N-Nitrasodiphenylamine (1) 30 W 380 W o w 450UV 380 UJ
4-Bromophenyl-phenylsther k7] 30 u 3o u 480 U o v
Hesachiorobsnzens V) WU Jrou 45 U o U
Pentachiorophenol 930 U 920 U 910 U 1100 U 930 VU
Phenantivens WU 380 U Jnu 450 U 3w v
Antivacens 380 U 3o U 3u 450 U _3aou
Cartazole 380 U 30 U v 450 U 380 U
Di-n-Butyiphihaiate 380 U o v anu 450 U L]
Fucranthens 380 U 30 v 37UV 450 U 3o U
Pyrens 380 U 380V 3o u 45 U 380 U
Bulyberzyiphthaiate 330 U 380 U 370U 450 U 380 U
3,3-Dichiorobenzidine 3/ U 380 W o w 450 U 380 W
Benzo (a) Anthracens v asou 7o u 450 U v
Civysene 30 U 380 U U 450 U 30 U
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Revpon: 10:56 AM, 107115483

ROTOMERNM SITE
SOU SAMPLES (MASTER_S.XLS)
F'_'FI 315 289 8% 39 854 — 054 554 855 855
Sample Depth 1525 1416 1618 7325 510 1315 18185 9975  11-13
[ Oste Collosted OO T oW1 91 7721 ~ 77201 721 721 7201
SEM-VOLATILE ORGANICS £ SAND SAND __ SILTY SAND SILTY SAND SILTY SANC SILTY SAND SILTY SAND SILTY S,
s (2-Efwhanys) Phihaiane MW U /O U 7o u 450UV 80 U
O-a-Octy! Prwinny MU 30 W o w 4S0U 380 W
Banpo @) Frosanthane v mou nu 40U U
Sanze ¢ JFusmnthene M0 U % U 30U S0 U a0 U
BSaxze (o) Pyvare Uy amvu ou : - X Y
ndano (1.2.3-cd) Pyrens MoV W0 U Jnou 40 U WV
Obexpo (ah) Anwacene 30U WU o u 450U WO U
Bengo (@0 Perytane U »u v 450U kR
MOCA™ X LAY WU M0V 10

U Analiyte was ansiyzed for but not astecied above e reporied sample detection or quanitaion
a

J Assiyte was posively iiensfied Dt 1he CORCENTaBON is an estimeind valus.
UJ Analyts was Aot defacing above The reporac SEpIs ABISCE0R OF QUISNEERON Gt Dut the Imit
'y 1% ot
R Angiy's was Gotectnd tat e Dresence cannct be verdisd.  The resulis are urwelabie
s 0 senous Gaficionces i e analyes.
UR Analiyts was not detecsed it e resulls are urvelisbis dus 0 senous deficiences ;i the anslyein.
(1) Casmot be separatud om Oighenytanune
* 4 &Algtulansins 2-Chioro-aniing: epecsl analyte
Glask cohsmns sxicats That snalyais (or 10 COMPOLNG Was At performed. :
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ANALYTICAL RESULTS

Revwson: 10:56 AM, 1071583

ROYC H SITE MASTER_S XLS
SOIL SAMPLES ( _S.XLS)
Wedl D 855 BS5 856 556 556 . 556 8S6
Sampie Depth 1517 2123 57 1315 1517 178 1719
Deate Collected 77201 7/2/91 7881 7781 77891 778791 781
[INORGANICS (mo/kg) SAND SAND SAND  SILTY SAND SILTY SAND SAND  SILTY SAND
Alumnum 1600 1620 1830 2540
Antmony 77W 73U 7.1 W 7.1 UJ
Assenic 11w 134 22 184
Barium 9.1 66 76 15
Berytium 023U 02U 02U 02U
Cadmium 083 U 0.7 d 0.88 U 0.88 U
Caiclum 42500 51100 46500 58000
Chromaum 48J 44J 64J 48 J
Colbait 14U 22 1.4 2.1
Copper 17 53.3 126 15.5
“Won 3560 4110 5080 5620
Lead 15 2.1 3sJ 29
Magnesium 11500 13500 . 18200 20000
Manganess 104 122 ‘ 107 212
Mercury 0.12 U 0.11 U 011U o.1u
Nicke! 47 7 66 54
Potassium 453 507 430 739
Selenium 091U 0.89 U 0.8 U 088 U
Siver 12W 11UJ 1.1 Mw
Sodum 2144 1374 175 4 178 4
Thallum 048 U 044 U 043 U 0.44 U
Vanadum 6J 584 63J 85J :
onc 185U a7 287 27 :

Total Xyienes
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Revesion: 10:56 AM. 10/1583

ROTOFEEN SITE

SOR. SAMPLES (MASTER_S.XLS)
[~ el D 23] “856 856 - 856
Sangie Depth 117 213 57 1315 T7 T X T2 17-19
" Date Collostad 77091 7991 A1 701 701 7Am 791
sal-mnsmm SAND SAND SAND SILTY SAND SILTY SAND SAND SILTY SAND |
Phancs MU oV kAl Jou

bis (2-Chiorostwl) Ether WU o u 30U v

2Ciorapnansl MU U 30 U Jou
1.3-Olchiorcbensens WU Jou MU 3nu
1.4-Olchioropencens MUy IOU WU anvu

Genzyt Aloohol -

1.2 0khorobeneng WU U WV v

2Mstwiphenot U kr o QY] 30 W kr QU

2.2-Ouxytes( 1-Choropropans) 30 W k1, RV oV k7 RV E

bis (2-Chiovomsopeopyl) Ether

4AMeSnyphancl WU U U . kv, A
N-0Ep0se-0i-0-Propylamme wu Inuw WU v
Hemscicroshane mwvu ke, Q1 WU kv, Q)

Nibebanzens WU 0V MV U

lsephorens U o u U JoU

2-Npopansl U ov U JoU
2.4-Olmatviphanci ;WU I W v Jou

Benpec Acid

s C-Chioresthunty) Mothans myu U WU ou
2.4-Olchissophenct mwu WU Q) U
1.2.4-Thchioscheraens U U mu 0L :
Naphthuisne wu ke B U v, Q) :
&Chisseaniing »mw W WU oW )
L ] W Q) WU U E
4&Chinp-3-Miaaphansl v oW vy U
2-0sSytuphihalens WU U mwu U
Humpohicsecyclipasiaions WU U »mu mou

240 -Tikiinrephonst WU U wu PuU

24,5 Tdchioraphasni L RV [ QT -3 AV %0 U
-2Chisenaptuiens Yy U mu v

Eveaniing | W L ATV W Uu a0 W

‘Ohmstuyt Phibaisn WU NV U kv RV
>Acenaphiefions Wy WU WU mu
28-Olnivoiuane WU U U kv, Q1)

3-Mvoanine =0 W |V [ )R] a0 v

Aceraphthuons my NV WU ou
2.4-Onibephanyl = W aMmuw MW .o W

Nyephena L V) MU swvuw | u

Obentohean mu mu U aou
2.4-Obivotems WU mu U U
Distyiphuiay »»u mu »u mu
&-Chiorophanyl-ghanylether WU U U kv AU

Fusrens mu NV mv v

4dveaniine =0 W 00 W oW |y
4.6-00io-2-Aisinghansl 20U a0 vV U | u
N-dvosediphenylamine (1) WU kv, Q1Y U I0 W
S-vamephanyl-phanytsher »wu kv Q) mwu U
] mu mu mu mu
Penmciiarophancl WU o u swu 880 W

Phanasueny mvu ke RV WU kv )

Aslvacens U U WU v

Cabasoie WU U U JoVu
Ok-a-Butyphiuite wmu ke Q) ;U oW

Fusantheny v JOU k Q) mvu

Pywons mu U WU 0V
Oeyenryiphthalan ;U kv, B)) WU o
1.57-Oichisrchenrcing vy W WU Jou

Bango (8) Anvanene mu kv, AT} v v

Chryosne kA1) U »uU ko AU
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ANALYTICAL RESULTS
Revson: 10:56 AM, 10/1583

AOTOFINIGH SITE xS
SOIL SAMPLES (MASTER_S.

Wed D BS5 ~ 856 556 BS6 856 856

Sampie Depth 1517 21-23 57 1315 1517 17-19 17-19

Date Collected TR 7281 77891 77891 77891 77891 7T
[SEMI-VOLATILE ORGANICS (ug/kg¥ SAND SAND __SAND___ SILTY SAND SILTY SAND SAND ___SILTY SAND |

bis (2-Ethythexyl) Phthaiats 380 U 370U 380 W 180 UJ

Oi-n-Octyt Phihaiate 380 U 370UJ 380U amu

Benzo (b) Fuoranthene 380 U a’U 38U anu

Benzo (k )Fucranthens 380 U 370U 38U : 7o U

Benzo (a) Pyrens o v 370U 380 U 3o u

indeno (1.2.3-cd) Pyrens 30U. 37U 38U AU

Dbenzo (a.h) AnSvacens 380 U nou a0 v ‘a7 u

Benzo (g.h,) Perylens 380 U 370U 380U aru

MOCA™ 10 U 10 U 10U 10U

U Analyte was analyzed for but not detected above 1he reporad sampie detacion or quantitation
L

J Analyts was positively identified but the concentration is an estimated vaiue.
UJ Analyss was not detsctad above the reporad sampie detection of quanétation imit but the imit
is an ssumaled value.
R Analytwe was detecsd but the presence cannot be verified. The resuits are unveliable
due 10 serious deficiencies in the analysis.
UR Analyts was not destected but the results are urveiiabie dus 10 ssnous deficiencies In the analysis.
(1) Cannot be separated from Diphenylamine
* 4,4'-Methyisnsbis 2-Chicro-aniline; special analyte
Blank columns indicae that analysis for the compound was not periormed.
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ANALYTICAL RESULTS

ROTOFINISH SITE Revision: 2:47 PM. 10/14/83

GROUNDWATER SAMPLES (MASTER_W XLS)
we 1D MWA? MWAZ MWAJ MWA4 MWAS MWAGS MWEB1 MWB1
Sampie Depth 4346’ 36" 465495  47-50' 4144 415445 6466 144" 146°
Date Collected 5/4/89 /589 5/5/89 5589 5/5/89 5/4/89 6/26/91 62501

INORGANICS (pgh)) : S e -
Alumnum 214 U 214 U 130 214 U 214 U 214 U 104 U 138 U
Antmony 315V 315U N5 sy 35U su k< JV) BU
Arsenc 41d 12W 6 UJ 120 154 16J 5U 108
Garium 69.7 65.6 122 522 105 93.4 514 773
Bery#ium osu 05U 05U os v 0S5 Uv 15U 1V 1U
Cadmum 42V 42U 42U 42U 42V 42U 4U 4U
Calcium 79900 84200 13200 120000 100000 120000 75000 66300
Chromum s v asvu sy 38y sv asvu 4V 4V
Colbeit 66U 87U 1"Miu 122U 124 U 56U 6U sV
Copper 73U 73U 79 73U 73U 73U 45 49
iron 149 54.5 155 77U 195 318 749 1230
Lead 9 UJ s uJ 9w 9w QY] 0.9 UR 22W 24 W
Magnesium 25900 26400 4910 32600 27800 37100 24800 18000
Manganese 779 219 258 -6.1 80.4 538 437 160
Mercury 02u 02UV 024 02v 02u o2V 02U 02V
Nickel 186U 186 U 188U 186 UV 186 U 188U 124 9V
Potassmum 3020 U 3630 U 4140 4520U B8040V 1740 U 2830 1730
Selenium 5 UJ sU 5U 5y 5V suU 4U 4V
Sitver 43U 49U 49U 49U 49U 49U 5V 5V
Sodium 11300 U 28000 223000 30800 21600 23000 29700 6970
Thalium RN 11U 11Ul 11w Tw IRRTY] 2W 2W
Vanadium 61U 69 U 9.1U 113U 107U 58U v 3u
Znc 169 U 2 279U 107U 182U 204UV m : 220
Cyanide 10U 10U 10U 10U 10U 10U

Chioromethans 10 W 10 UJ 10 W 10 W o w 10 W 10U 10U
Bromomethane LRT) wou 1u 0v 10U vy wu v
Vinyl Chioride 1ou 0V 10U 10U \RT) v v 10U
Chiorosthane 0V 10U 7 ou T v 10U v
Methyisne Chioride 5w 5 uJ 10 W 5w 5u sW ou 10U
. Acetone ou U 1oy 10ou 10U 1ou wu 1ou
. Casbon Disuifide 5U su su sU 5y su U 10U
: 1,1-Dichiorosthene 14 sSuU 5V su 5U suU v 10U
! 1,1-Dichiorosthane a3 5U 4y sV 5V 5u 1J 10U
* 1,2-Dichiorosthens (1otal) Sy sV 7 55U 5V sV 10U 10U
Chiorolorm 5V 5y 5V 5U 5U 5V ou 10U
1,2-Dichiorosthane 5U s5u suU 5V 5U 5U 10U 10U
2-Butanone 10 UR 10 UR 10 UF 10 UF 10 UF 10 UR 10U 10 W
1,1,1-Trichiorosthane 5U sy 5U sy 5V 5V wou wou
Carbon Tetrachiorids 5U 5V s5U s5u su 5V ou 10U
Vinyl Acetate 10U 10U v 10U v wou

Bromodichioromethans 5V su suU sV 5U 5V wou 1ou
1.2-Dichioropropans 5U 5y 5U 5U su su 10U 10U
cis-1.3-Dichioropropane 5V 5U. S5uU 5U 5U 5U ou 10U
Trichiorosthene 5U 5U 5U 5U 5V s wv 10U
Dibromachioromethans su 5U 5U s5U 55U 5V wou 10U
1,1,2-Trichiorosthans 5V su 5y 5V 5U 5U 10U 10U
Benzens suU 5U 5U 5U 5U s5uU 10U 10U
Trans-1,3-Dichioropropene 5U su sU 5U° XY su ou 1ou
Bromotorm 5U su 5U 5U su 5y 10U U
4-Mefthyt-2-Pentanone 10U 10U YY) nou v 10U 0y 10U
2-Hexanone 10U 10U oy 10U 10U 10U 10V 1V
Tetrachiorosthens 5 s UJ suJ 5UJ su 5UJ 10U 10U,
1,1,2,2-Tetrachiorosthane 5V sU 5U 5U 5V 5V 10U U
Toluene 5U 5U sy sV 5V su 10U U
Chiorobenzens 5Y 5V 5V 5y sU 5V 10U 10U
Ethybenzens 5U 5U 5U 5V 5U 5V 1ou 10U
Styrens 5U suU suU 5U 5U 5U 10U 10U
Total Xylenes 5U 5U sU sy 5V 5U 10U 10U
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ROTOFREEH SITE Revison: 11:10 AM. 1011583
GROUNDWATER SAMPLES (MASTER_W.XLS)
Wel © AWA T MWAZ MWAS MWAL MWAS MWAS MWE ! MAB1
| Sampie Depth 4y-48 153 445485 4750 4146 = 415445 6688 144-146°
Date Collasted ] [ ) <599 5589 589 5480 6281 2501
Phangl 0uU 0y ARV U wu 0oV 00U 0V
tis (2-Chicvosty) Eher Wy v 0w 10 W 10W v 0V 0V
2-Chissophanct ) 10U 0y 0u v 10U ou ou
1.3-Okhiorobensans vy U wu wou U oy 1oy v
1.4-Dighiorobengene 1) wou 10U 10U 1Y) 0V v 1y
Benzyt Aloshal U 0V 0 W 1w VW 10U
1.2-Olchiosobensene 10U wou 0y v U 0oy ou v
2-MeSuyphansl v v ou 0y Y1) v 10U 10U
2.2-Ouybis( +-Chicseprepans) oW oW
bis (3-Chisrsisapropyd) Ether v wu oW now 0w U
S-Matuyphanst wu 0y nw nw oW wu wou v
N-Nveso-Okn-Propytamine nw 0 W vw - ww ow v 10v v
Homshissstune wu 10U nw .vw W v v ou
Nivebentane 0u wu 0w 10U 0w 0v 10U v
iscphosens ou v 1w wow 10 W 0V 10u v
2-Evephensi w0y 10U 0u wu wu v 0u 1
2.4-Olmethuyiphensl 10U 0y wvu 0U 10U wou v 1ol
Senpeic Acld S0 UR 0 UR %0 UF S0 UF 0 UF S0 UR
Sis (3-Chisscsthany) Metane 10U vy 10w ow ow 10U 10U v
2.4-Dichicsaphensl oy oV wvu 1T Y] wy 10U 0y
1.2.4-Nichissshensens wu wou oV wou R "oV wou . 10U
Nephhalens 1) wvu oy wu Y1) wou wu : w0u
&Cotenniine W ow W VW wvw ow ww W
Hamckisuintadons 0wy vy YY) oy vy v 10U I wvu
&Chiwe-S-Mabyphansl wu 0L 0L 0V wvu 0v vU T wy
2AsBuytraphihaions 17 wu wu wou Y] vy v 1)
Hamshisesysinpsndions wu wu wuv 0y wvu WU - v 0u
245 Tishisaphone! - YT] wu v oy v wu 0u 1)
24.5-Nikhisssphans! VU U U oV U oU r-47] 23U
2-Chisronaphthaions 17 wu wv v vy vy v 10U |
| : s-eenniine oW oW o u 0 W 20w S0 uJ a2W 20
* Dimstyt Pialain v ") wvu v w0V wvu LYY U |
. Assnaghesens wvu wu wvu wou vy 0U wu 10U
- 20-Onivetatusns wvu w0u v L Y1) 10U U v wou
S-0veaniive oW 0 W Y] sou oy U U z\"
Assraghthene vy vy v wou w0y v v 10
2.4-Dinlephenal ®mu oY so ul 0w 0 W oW ax2W axW
&ephenst oW 0 W U sou sou U 2V 20V
Dherastoen w0y wvu v v v wou wou 0V
2.4-Onibetsbene ow 0w U Y] wou wu w0Uu v
OlsSytphthainte YY) wvu 2 -XV) wou wou 0vu 10U 0V
4-Chisaphanyt-ghanylsthes X wu 10U [ XT) v v 0V ou
Mussene 0w 0w 0w ow now ow 10UV v
4-veaniing 0w oW oy sOU sou U 2V - 1)
4.8-0nive-2-Matutphens! 0 W 0w U oy L YT) ou 3V 2V
N-Mbusedphenytamine (1) | wU wu YY) 0y 1T wou v vy
¢Ommupheng g wu wou 0wy 0y wu ou v ou
Hemschisrehensene i oy Y] 10U 0y v ) U wou
Pentachissaphons! | sou U U U sou U 2V 24
Pheranivens ? 4d ou wu v v wu wou v
AsSvesses  wu U v U ov v 0V ou
Castascte | U o
Oto-Butyphthaiate ; wou U LYT) oy nu 17 0V 10U
Fusrantene | 3J ) 10U ) 10U o xT) oy 10U
Pyvane ' oy ou ow oW VW YY) 10U v
Suybersyphthalaty | vy ou 1w now W Y1) 0V v
2.5-Olchissshennxine ! W W 20W 20U 20W oW 10U 10U
Seneo (a) Avivacens | sJ w0V wou A1) wu ou 0u [ 1]
< Chryese eJ oy 10U ou 10U  CAT) (K1) 10V
Page 201 21 LTI - Limno-Tech, Inc.




ANALYTICAL RESULTS

ROTOFINISH SITE ' Revision: 2:47 PM, 10/1483

GROUNDWATER SAMPLES (MASTER_W.XLS)
Well 1D MWA 1 MWA2 MWA3 MWA4 MWAS MWAG6 MwWB1 MweB1
Sampie Depth 4346’ 3336 465495  47-50' 4144 415445 6466 144-146'
Date Coliected 5/4/89 5/5/89 /589 5/5/89 /589 5/4/89 6/26/91 62591

SEMI-VOLATILE ORGANICS (ng)} i -
s (2-Ethyinexyl) Phthaiam 47 J 43 J 10 UJ 10 UJ 10 UJ 10 UJ 10U 10U
Di-n-Octyl Phthaiate 10U 10U 10U 10U 10U 10U 0U 10U
Benzo (b) Fluoranthene 5J ou 10U 10U 10U 10U 0nu v
Benzo (k JFluoranthens 6J 10U oy 10U 0UY 10U 10U 10U
Benzo (a) Pyrene 4 10U 10U 0u 10U 10U 10U 10U
indeno (1.2.3-cd) Pyrene 2J 10 U 10U ouU i 10U 10 UJ 10U 10U
Dibenzo (a,h) Anthracene 10U 10U 10U 10U 10U 10 UJ 10U 10U
Benzo (g.h,i) Peryiens 3J 10U 10 UJ 10 UJ 10 UWJ 10w 10U 10U
MOCA™ 1U 1y 1y 1U 1u 1U 02U 02U

U Analyte was analyzed for but not dstecied above the reporied sampie detection or
J Mwummnmpml\QWbmnmm.
UJ Analyte was not detected above the reporiad sampie detection or quantitation limit but
the imit is an sstrmaled valus.
R Analyts was gstected but the presence cannot be verified. The resuits are unreliable
due 10 sencus deficiencies I the analys:s.
UR Analyts was not 0etecied but the resuts are unreliable dus 10 senous dsficiencies in
the analyss.
W/ (1) cannot be separated from Diphenylamine
** 4,4 -Mefthylenebis 2-Chioro-aniline; special analyw .
Biank columns indicate that analysis for the compound was not performed. :
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ANALYTICAL RESIALTS

ROTOFIESH SITE Revsion: 247 PM. 10/1493

GROUNDWATER SAMPLES (MASTER_W.XLS)
Wesl D MWE2E e ] MWR2E [ ] ] MWE26
Sampie Ospthr 19.5-21.5 4646 &-50 57-55 5560’ 6365 73-75 7880
Dato Collostad 61891 1891 51891 /1791 1791 61791 61491 6/14/91

INORGANICS tpof))
Ausarasm amu 143u 134 U e 108 U 800 U mvu 140 L
Anmmony nouv 1nov k<I. V) 30U k< ¥ ]V k< T 1] Qaovu 3301
Arsec 50W s0W soW SoOw so0W sow so0Ww 26.7J
Gamam 98J 130 J 108 J 161 J €KJ 8l 2 J 116J
Berythan 10V 10U 10U 10U 1ouU 10U 10U 10U
Cacoasn 40U 40U a0V 40U 40U a0V 40U 40U
Calchen 54400 176000 130000 128000 29700 102000 102000 42800
Clwomasn 584 43J a0 W 4 40w 40U) 40 W 40U
Colbait LY ) 100 ase 108 60U 6oV 8.1 60U
Coppar 117 129 109 187 121 1ny nuz 42
on ‘ «O2 ©4U 04U 2000 343U a2V B3V 1900
Lead 20W 20Ws 210 e3Ww 2000 20W 41 W 20U
Magrseasn " 17e00 $4200 48800 44900 29400 30800 41500 25200
Manganese 2 1400 1080 1240 704 463 1100 558
Mevory 02Uy a2V o2V o2V a2V o2V o2V n2uvy
Nictad 90 148 7 20 127 132 2
Poussensn 9240 2180 7120 11700 8780 11700 35000 g
Selorasn 400 U 40 W 400 W W W a0 W 40 W 40 W 40 U
Shear SoU sou Sou SOV sov SO0V sou 50V
Sohan 248000 8500 42700 44000 25200 31200 74100 105000
Thalhen 200 20W 20W 20W 20W 20W 200 - 20U
Vanadhen sy o u aou sS4 avu Aoy s : oy
Dnc anl) 204 2000 J =% J 1400 J 17%J »WJ 2J

~ 100 U 100 U 100 U 00U

VOLATLE ORGANICS TS Ty
Chissomatuns | 00U 0y 0V 10
Srememetune wu wou [ V) oV Su 2oV 20UV 23V
Vimyt Chisicle WU wu wou 10 Qsvu 2u nJ 98
Chiscathane wov wu wu w0y asu 20U 2V 2
MaSwtens Chaskie wu wu wou wu Qsu 1200 20U 25U
Aostens 0w 0 W 0 W nw Ssw 20 W 20V 23U
Caston Olsulie wu wv 10U oV au 2V 20UV 2V
1.1-Dlchiorosgens ou eJ 94 n 150 =0 2 su
1, 1-Dickicsosthns 3J 19 18 (] ®J 64Jd Q2 gl
1.2-Olchicsosthens fowl) | 22 3 1J 73 svu 12U 9J UJ
Chimelonn | wu wu v 10U au 120 200V 25U
1.2-Okchisrcsthane ‘ wou wu 10U wou [ R} 12U 200V 3V
2-Ouanone ‘ 0w wow now 10W oSw 120 W 20U 230
1.1, %-Teichiowethane 1" - S4 1 1900 00 290 8J
Casten Tevarstonds 0oV wu v iou au 12U 200 23U
Vinyt Acotate
Bromedichicamsthune v wv 0oV wou su 120U 200 3V
1. 2-0kchioropropans wu wu wou 0 asu 12U 20UV 23SV
cis-1.3-Oichiosoprapane w0v v 10U wou Qau 120 U 200 23V
Trickissoathens ) ) sJ 3J 18 [ ] Y, ] 2 aSU
Olwomschicrumsthans 0V wu 0V v asu 12U 20U 230V
1.1.2-Techawosthune f ou wu wu wou sy 12U 2U 22U
Benzane v wou v 0y asu 12UV 20 23U
Teane~1.3-Okoropropens ou 10U w0ou 10U sy 124U 20U 23U
Evometonn v wou twovu wu [ <J V) 12U 20U 25U
4-Mothut-2-Penianone ‘ U 10U 0y U - 11) 1200 20U 23U
o 100U My LAV 0V v 22U 22U U
Tevactiorostune ; 04U wnu v 2 a3V “J 9J a0
1.1.2.2-Tesachiorostune 10U wvu 10U wou asu 1200 20 2V
Tohare i wu \[ AV ou wou v 2V 2V 5J
Chiorobanzene ! wouU U 10V 6J au 12U 104 2
Ewhenzens ; 10U 10U 10U 0oy sy 12 20U 174
Shyene . ' w0vu wu ou v asu 1200 2U SU
_Tom Xytense 10U 10U 10U 10U au 120 U 20U r-1'
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ANALYTICAL RESULTS

ROTOFINIGH SITE _ Aevieion: 11:11 AM, 10/15/83
GROUNDWATER SAMPLES (MASTER_W.XLS)
Well D MWB28 MWB28 MwB28 MWB28 MwWB28 MWB28 Mwaz8 Mwe2s
Sampée Depth 19.5-21.5  44'48 4850 £3-55° 58-6Q° £3-65 73-78 7880
Dete Collected a1891 /1891 41891 &/17/91 a/17/1 /1781 61491 81491
sml-wunLE oRGm'csw) 2R : E EXE RN DR G meilliat eedr pa el E Lo
Phenot YY) 10 UR 10U 10UV 4 174 10 UR 1ou
bis (2-Chiorosthyl) Ether 0uv oV [ XT] 10V 10V 0y 0V ou
2-Chiorophenol 1oV 10 UR 10 U v 10U 10U 10 UR 1ou
1,3-Dichiorobenzens 10U \[RV] [ Q] 0V 0V [ A] v v
1.4-Dichiorobenzene 10U v 10U 10U XV t1ou tou v .
Benzy! Alcohol
1.2-Dichiorobsnzene U 10U v 0wy 1ou 10UV ) 14
2-Methyiphenol 0w 10 UR 10 W ow 10U 10W 10 UR 10U
2,.2-Oxybis(1-Chioropropans) v 10 W 10 UJ v 0w 0w 0v 0u
bis (2-Chioroisopropyt) Ether
4-Methyiphenol 10U 10 UR 10 W 0V 10UV oW 10 UR LYV
N-Niroso-Oi-n-Propylamine 10U 0u v w0V 0w 10w (1] oV .
Hexachiorosthans v 10U Hou ou v 0oy v v
Nivobenzens 10V 10 UWJ wuw - 10U ou v v ou
Isaphorone v v 0V 0V 10UV v v oV
2-Niwophenol 0V 10 UR 10 U tou v 10 UJ 10 UR 10U
2,4-Dimethyiphenol U 10 UR 10 W 0V oy 10 W 10 UR ou
Benzoc Acid
bis (2-Chiorosthaxy) Methane 10U 1y wv v 0ouv ou 10u 0V
“'- 2.4-Dichiorophenot \RT) 10 UR 10 U \LYT) 10U 10 W 10 UR wou .
1,2.¢-Trichiorobenzene v 0V v [ N1] LRV 0u 0ou 10U
Nephthalene 10U v Y] 10UV 0uv 10UV 0V ; 10U
4-Chioroandine 10U 0w 10 W L NT) 0w 10w oV 10U
Hexachiorobutadiens 10V 0w 100W 0V ou v 0oV} 0V .
4-Chioro-3-Methyiphenal ou 10 UR 10 W [ JV] [ RV] 10U 10UR" v .
2-Methyinaphthaiene v v [ JT) U U 0v 0V 0nu
Hexachiorocyciopentadiens v 10 W 10 W [ XT] 1V wu v U .
2.4,8- Trichioraphenol ou 10 UR oW ou XV 10w 10 UR 10UV
2.4,8-Trichiorophenol 23U 25 UR 25 W 25UV 25UV 20 25 UR 2V
2-Chioronaphthaisne v v wov U v wou v wu
2-Nwoaniine 28U 280V 28V 25UV 25 W 2W 28 W 28 W
Dimethyl Phihaiae 0u 0V tov wou "0V v v oV .
Adsnaphthylens v v 10U 10UV v 0y 10U v .
28-Oinlvotoluens ou 0oU v 10UV U v oy 10 UJ:
3/Nwroandine 23U 25U 25 W 25U 25U 23U 28 W 25 UJ.
Acenaphthens 0y 0uv v oy 10V [ V) S (R v
2,4-Dinlirophenoi 25W 25 UR 25 UJ 25U 25 UR 25 UR 25 UR 23 W
4-Nwophenol 28 W - 28 UR 25 W 25 W 25V 25 W) 25 UR 28U
Dibenzotsan L XV 0y v 0V v 10U oy AL XT]
w 2.4-Dinirotoiuens v 1ou 10U 10U 0u YT v oW
e Disthyiphtheiate U 0u 0V ouv [ NT] 0V 0nu 0V
4-Chiorophenyt-phenyiether 0V wu 10U ou 0V [ Y1) v oy
Fuorene (V) ou 0V U v 0u wou (- NT)
4-Niroandine 32U 25 U) 2W 25U 25 W 23U - J N 25UJ.
4,6-Dinio-2-Methyiphenol 25y 25 UR 25U 25U 23UV 230 25 UR 25U
N-Nivosodiphenyiamine (1) v LRV 10u 0V 10w 10 W LYV ouv
4-Sromophenyi-phenyisther ou 0ou 0Uv 0V [ XV} 0ou ou v
Hexachiorobenzens wou now 0w YT wou ou v v
Pentachiorophenci sV 25 UR 25U 25U 25UV 2 W 28 UR 23U
Phanantivens UV [ Y] Hou v 10U [ V) v Vv
Anthracens 10U v 10U 10U v v wov 10U
Carbazole L JT] 10W nw v 10V v [ X 0u
Di-n-Butylphthaiats oV [ XV v 0V YY) 10U wou Vv
Fucranthens 10U v 10U ou LAY v [ 1) 10U
Pyrens U [ 1] 0y 10U v v oW oV
Butyibenzyiphthelate v 10U 10 UJ v 0u ou 10u 1w
3,5 -Dichiorobenzidine U 0V 0oy 0V Vv v v o uw
Benzo (a) Anthracens ou v 1ou 10U 0V ou 1) nou
Chrysens 10U 10 U 10U 10U 10U 10U 10U 10U
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ANALYTICAL RESIALTS

ROTOFREEH &ITE Revson: 247 PM, 10/1483

GROUNDWATER SAMPLES (MASTER_W.XLS)
well D MWE2E VW28 ] WWE2E ] ] MWE2E W28
Sampis Depth 195-215 4446 850 57-55 Sr-60° 6765 73-75 78°-80°
Dete Celiscted 61891 1891 61891 17/1 1797 /1791 /1491 6/1491

SEM-VOLATILE ORGANICS fug? il —
o (2-Efwhenyt) Phtmias XY 10U 0u 10U 10U ] 10U 10U
Di-n-Ocayl Phtaia 10U U 0u v U 15 10y 0y
Benzo ) Fucranthens "nou U wou 100 10U wou U 0u
Genzo (X JPucxanthens 10U v 10U 10U 10U 10U U 10Uy
Benzo () Pyvene 10U 10UV 10U 10U 10U Y] 10U 10U
indeno (1.2.3-ccf) Pyrene U 0y 10U oy |, ou 10U 0y 0y
Obenzo (a.h) Ariuacene wou 0Uu 10U v - v 0V U 0oV
Benzo (g 1) Peryiene 10U 10UV v 10U v wu 10U wu
MOCA™ 02U 02U 02U 02U _o02u 02y 02U 02U

U Analyte was analyzed for but not detected above the repored sasmpile detection or
GuanEiaton bt .
_ J Analyts was possively xiardiiad bit !he CONCSNEAEON is SN estvnated value.
U Analyts was Aot dstected above 1he reporied sample detecBon or quantiaton Bl but
0 DR = an CORMaD Vaiue.
A Anaiyts was detected axt the presence cannat be variisd.  The resulis are wweliable
A 0 senous geficiancies i e analyes. u
UR Anaiyts was Aot Gstecind Dt the resulis are unvrelisbis due © serious deficienciss in
he anaiyes.
(1) cannot be sepasased from Diphenyiamne
= 4. -AMsSwenshn 2-Chicro-aniine: specaal analyte
Blank cohsmns mndicate hat ansivens for e compound was ot performed.
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ROTOFINISH SITE Rewvision: 12:01 PM, 10/1593
GROUNDWATER SAMPLES (MASTER_W.XLS)
well IO MWaz2E DUPWA MWB3A MWB38 MWB48 MWB48 MW302 OUPWD
Sampie Depth 83-85 (MWB2B-85) 4043 59-62' 7073 - 77.5-79.5 103-106° (MW32- 10
Date Collected 6/1491 &/149 102991 10/29/91 10/30/91 102491 10/2881 102841
INORGANICS (ugn)) . e : R
Alurmenum 139U 168 U 136 U 171U 912U 22U 125V 977
Antmony \/OU 330U 23V 23V 23U B U 23y 2
Arsenic 154 J 50.0 UJ 5y 5U 5U 5 UJ 5U 53
Barum N J 862 J 26 67.7 4.5 52.1 218 218
Berylium 10U 10U 2y 2U 2U U 2u 2
Cadmium 40U 40U CXY] su & 5U 5V LRV 5:
Calciumn 45500 41500 61900 41300 56800 83100 56800 57200
Chrormum 40W 4T 7Tu TW 77U 4u TW 71t
Colbaht 60UV 60U TU 7V 7U 5U 7 7t
Copper 48 7.4 1"M7v 155 U 78U 6 <X JV) LYt
iron 1180 1000 938 U 175U 32 119 1880 1910
Lead 200W 20U 224 2W 2u 2V 28J 1y
Magnesium 23800 21700 21800 , 13800 18000 19800 19000 19100
Manganese 64.8 59 528 534 “e 824 204 205
Mercury o2y 02U o2V 02U 02V 02U o2y 02¢L
Nickel 188 17.9 s U KGRV 35 WJ 89 490 3544
Poassium 4340 U 4740 U 3380 1950 1860 U 1760 8110 6680
Selenium 0w 40 UJ aw 3w 3W au 3w 3y
Siver 50U 5y 8u 8u su 6U su su
\" Sodum _ 88800 80300 38400 T2300 13900 17000 J 49200 49000
Thallksm 20 W) 2 U 20U 2W) 2WJ 2W 2UJ- 2v
Vanadum 30UV 34 8U 86U 6U su sV : sy
2nc 830 J 562 J 97.7 124 321 170 459 4“2
M 100 U 100U 10U \ RV 10U 20 U 0y ! wu
VOLATILE ORGANICS (uoh) N o ?
Chicromesthans 170 0 W 0oV 10W 10U 10UV 0w 10U
Bramomethane 177U 10w 0u 10Uu 1ou 10V wou wu
Virmtl Chioride 100 100 10UV [ X1 U [ NT) wu 0wu
124 §J 0u oy wou oy 0y 1 7]
170 U 24U BdBU 24 U w0uU BU 15U
170 10U 0w [ 1] 10UV nw 0nu nu
17U ou 10U 10U 2J wu v 0ou
17U 1J 0w v 8J n" 10UV ou
140 150 ou oy n” a7 5J 44
10J 10 1ou 0y 10U 10U 6J 6d
17U 10U WU 10U U U 10U 10U
17U 10U 10U 0w 10U U 0 W nw
17U nou ww. 10U 10W 10 UWJ 10U 0wy
[ )] 74 10U ou 47 a4 $J 54
YAV ou wou 10U 0ou A XT] wou U
17Uy 0y 0y 10U wouU 10UV 10UV 10U,
17U v 10U 10U ou [ Q) 10U WY i
17y 10U 1wy 0u ou v (V) 0y |
AT AY] 10U L RY) oy ou Y] 4y a4 |
17V 10U [ YV 10U U wou 10U ou
17y v 0u 10U 10U 10U 10U 0y
17U 10U 0w 0w - 10U 10v 10 W 0 W
7y nu w0y v ou wu 0y wu
17y YY) wu 0y wu wou oy nu
170 w0V wou 10U w0uU wou 10U w0y
17U 10U 10U 0wu 10U 10U 10U 10U
170 10U 1ou 10y 10V wu ouv 0V
17v 1ou 10U nu ou wou ou 10U
17V 10U 0w 10UJ W0U wou ALEVY) 10w
53 52 [ AIN) 10 W w0uU o0 0w 0w
24 2J 10 UJ 10w 0oy v 10u 0w
17U ou 10U 10U 10U nou 10w ow
Total Xylenes 17 U 10U 10 W 10 UJ 10U 10 U 10 W 10 UJ
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ROTOFBEEN SITE Rewson: 1129 AM, 101583
GROUNDWATER SAMMLES (MASTER_W.XLS)
Well D MAWRE  OUPWA _ MWEIA MWEIE MBS MWEB4B [ OUPWD_
Sampie Depts 8y-85° (MWE2E-85) 4043 5962 70-7F "~ 775795  103-106 (MW 1(
Dote Collostes 61431 671481 102991 10/2991 103091 102481 102891 102891
Phencs 10U W0u 10U 10U wou 74 0u 10
bis (2-Chicvostu®) Eer v v wou v w0V tovu [ RV) 10
2-Chiosophennt 10U 10U 0v 10U 10V 10U 10U 10
1.3-Dlchiarebensans 0u U wou v v 0y 10U 10
1. 6-Oickiorobenzans wu oy v 10U wou 10U A AV 10
Benzyt Alcohot .
1.2-Olchissobenzens 24 34 wu U * wu 10U L XT] 10
Z-Mstuyiphengl wu Wwu wou 10U QU wou 10U 10
2.2-Crytin( 1-Chisraprapans) U U 0ou nnw wu 10U 10 W 10
bis 2-Chiovomapeopyl) Eher
4-MaSwiphanol v U wu . v ou wou 10V 10
N-Mvese-Oba-Propylamine | wou wu wvu wvu wu wnu wu 10
Hamscoioresthans b wu Wy wou jou wou ou 0V 10
Nivebenzone wu wu 0u 0u oy v v 10
isephosene 0V 0V 0V 0V 0V 10V 0y 10
2-Navepnenss wu 1ou 0U 10UV 0V v 0y 10
2.¢-Oumatutphonsl ou U 0v 10U 10U 10U wnu ‘e
Benpoic Acls
bis (2-Chisssathanty) Methane ou wu wu wou v w0u U 10
| 24-Oickisephenst | ©ou nou nu ou 0ou wou v 10
" 1.24-Tichisbersene wvu wu wou wu wu v w0y 10
. Nephtwaiens wu wu 10U Wy 1) 10U 0U: 10
4-Chicssaniing wu wu 0w nw wu 0w 100 10
Humctteetundons ; wu vy ou 0y 0y wu L LTI 10
4-Chinse-3-MaSutphonsl ‘ wu wu wu 0u oy wUu YT 10
2MaSytuapihaions vy wu wu wu 34J w0U wu 10
Hemcsisscyclspenaiions " 37] 0U wou nv X T) 0oy 10V 10
2,45 Tvichiosaphansl wu wu wu U wu wu 0V 10
245 Techissaghenyl 23V 2V aU 2Uu U 23U 1) >
2-Chipspnaphiutons wu wu wu U U wou 10V 10
2-uaniine a2W 2w 2w 23U 23UV 23U 2V >
OClmetuyt PhSuiae wu vy oy wu oy wou 1 XT] 10
Acenaphbuyiens Y] wu wovu wu wu " X1) v 10
280nreniuene ; wU 0wy 10U v 0V 10U 10U 10
\ 3-Mveantine | =W 2w xU 23U xU W 22U 2
. Aconsphthen ‘ wu wu 0V 10U wu 0V v 10
2. 4¢-Oivphanst | aw sWw F—JV) F- 1) 23U 2w 2y 2
4Muuphenal ' au F- 4] 2w sSw U 13 2w =
Obenzetsan ! wvu wu wou wou wu 10U 0y 10
f 2 ¢-Obiventan | wu wu v wu 0 XT) wou v 10
OlsSyiphtuins | wu wu wU 10U w0u 10U v 10
SCOtumphanppthaniy | wu wu wou 0V wu wou v 1
Famwene wu wvu 0V L YT) 10U wu 10u 1
&-Mveaniing W =W 1] 23U SW aSUu 23U P
480-0vive-2-Mstuyiphansl | 3w W 23U 23U 23U 23U 2V 2
N-ivusedphemyaming (1) 1] wvu 10 W U " 7] T v 10
Oumptanyghonyeh WU wu wou 10U oy ou 10U 1)
Hemcsiossbenzene j wu wou ou wU wu v 10U 1
Pemtachicraphens! \ 3Su asv asU r-11] r -1V asv asv 2
PrananSvens ; oy 0V wu U 13 v 10U 1
AsSwacens ! wvU wu 0U 10U wu wnu wou ]
Catansie l wu 10U wu wu v LY T) 0u ©
O-o-Butyphtuian ,' w0y [ X7] {XT) 10U 1 X7 wnu 10U 1
Rutsanene | ou 10U 0wy 0u ouw wu 10U U
Pyons | wow 0 W [ RT] w0u 1] wu w0V "
Guybenzylphtuien ] 0wy wu wou LYT) now w0V 0V ]
A7-ODichisrsbanaxing | Wwu 00V 0V U v w0V 10U [
Benme (a) Asvacene ! U 0oy nu 0V wu 1wV 0y |
Oveee ’ 0 U 10U 10U 10U 10U 10U 10U 1l

Page 8 of 21

LTI - Limno-Tech, Inc.



ANALYTICAL RESULTS

ROTOFINISH SITE _ Revision; 2:47 PM, 10/14/53

GROUNDWATER SAMPLES (MASTER_W XLS)
well ID MwWR28 DUPWA MWB3A MWB38 MwB48 MWB48 MW302 DUPWD
Sampie Depth 83-85' (MWB2B-85) 4043 59-62' 70-73 77.5-79.5' 103~ 106" (MW302- 106")
Date Collected /1491 /1491 102991 10/29/91 10/30/91 10/24/91 10/28/91 10/28/91

[SEMI-VOLATILE ORGANICS (pgh)} - o s
s (2-Ethyihexyl) Phthaiase 10U 10U 10U 10U 10U Y] 10U 10U
Di-n-Octyl Phthalate ou 10U 10U 10 WJ 10 UJd v 10U 10 UJ
Benzo (b) Flucranthens 10U 0ou 10U 10U wu 10U 0y 10U
Benzo (k )Fiuoranthene 1nou 10U 10U nou ou 1wou 10Uy 10U
Benzo (a) Pyrene 10U 10U 10u 10U 1ou 10U 10U 10U
indsno (1,2,3-cd) Pyrene 10U 10U 10U 0y v wou [RY] 10U
Dibenzo (a,h) Anthracens 10u L RT) 10U 10U . tu w0vu 10U [ ]
Benzo (g.h,i) Perytens 10Uu 10U 10V 10U U 10U [ JT) ou
MOCA™ 02U 02U 1U 1U 1U 1U 1U 1V

U Analyte was analyzed for but not dstected above the repored sampie detecsion or
quanttation kmit.
J Analyte was positively identified but the concentration is an estmated value.
UJ Analys was not detecisd abave the reporied sampie detection or quanutation limit but
the imit is an estmated vaiue.
R Analyw was detected but the presence cannot be verified. The resuits are unreliable
due 10 serious deficiencies In the analysis.
UR Analyte was not dstecied but the resuits are unreiiable dus 10 senous deficiencies in
the analysss.
N' (1) cannot be separated from Diphenyiamne
** 4,4'-Methyienebis 2-Chioro-aniline; special analyw
Blank columns indicats that analysis for the compound was not performed.

L
L

oo
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ANALYTICAL REBL.TS

ROTOFIEN SITE Rewvesion: 2-47 PM, 1011483
GROUNDWATER SAMPLES (MASTER_W.XLS)
Well D AMWI0D AMWI0P AW3I10 MW3I10 . DUPWE MWEBSA MWBS8
Samplo Depth 109-105 108-110° 82584 5 87,5805 AAVI10-87 58D.5) 41.544.5 765795
Dete Cellosted 103091 10/30/91 V2891 1072001 102891 52153 51883
|INORGANICS (pgh)
Ahsvarasn 988 U 116 U 766U [ 7 BV
Armony 23U 22U 3V 23U
Arsamc 5U L1 5U SuU
Bawsm 468 17 144 146
Berylamm 2U 2U 2V 2V
Cabmnsn Su 5V sS5v S5uU
Caicasn 80000 133000 123000 124000
Clwomasn 7V TW 7w A Y
Colbait 77U 2n2 222 a2
Copper AR AV 1SSV 155V 1as v
on kv, ] 70 %0 %
(r - 29 2W 20 2W
Maghssasn 28400 42500 41700 41800
Manganese % K ] w7 87
Mesowy o2V o2u a2V o2uU
Niches k Q¥ 22J U 3378J w
Pomssasn 1900 15300 9420 a0
Selsrnsm Iw 3w aw 3w
Shver sauU su sv sV
. Sodee 49800 96100 89400 88400
. Thalhen 2W 2W 20 2W .
| Venathem su 6u (YT} (Y] :
e 181 ) 202 e :
0 U 10 U 0 U N
‘ [e = " oy 74 SOU nuw ou woy
Svamomstuns wu 1”7v U nw 00U ou
Vinyt Chiceicls 14 12 S0 »J 10J wou iU
Chissasthane wou 17U SOU 150 TTW 00 v
MeSutene Chivide w0 wou 17Ty v WU oV v
Acotne 1 4 17V sow 150U nw 0W 0w
Camon Dindide wu 17U sou 15U nw L Y1) 10U
1.+-Oichirosthene ™ T2 190 J 20 J anJ U 74
1. +-Oichiosssthane 120 0 120 1204 nJd 0V ) 12
1.2-Dichicresthens fiond) 14 o 0 %J 130 3 v «,?a
Chinsgfionn 0L 170 SOV 15U nw 0V w0V
1.2-Dichioscetheons 14 170 SOV "nsw nnw ou wou
2D now 17U oW 15U nw wou 0uU
1.1, 3-Tochiomseturs L - 20 1900 J 200 o 3 oy 10
Casbon Tesachionts w0U 17U o U 15U AR wu nu
Vimyl Acotale
Gremodichioremsthans WU 17U U LR nw v wou
1.2-Dichioropropane wu 17V Sou 150 nw 10U 1oV
ce-1.3-Okhioroprpans wu 17U LR LAV nw U 10U
Teichiorosthene L] 3 130 150 1704 wou ou
Obvomochicvemasane wu 170 LU 15U nuw 10U U
1.1.2- Trichiososthane Fy) 17U SsouU 5J nw v nou
Berzons wou 17U SO W 15w 14J 10U ou
Teasw-1.3-Olchioropropene wou 17U SOU 15U nw Mnou nuv
Bromotonn wu 17V LRV 15U nw 10U 0Uu
4-Aistnt-2-Peraanone wu 17U L R ) 15U nw 1wy 1ou
2-Hamsore w0y 17V SoU 15V 2Rt wy 0oy
Tetvachiorosthans U 17U S) 17 M) wou 1J
1,1.2.2-Tesachiorosthans wou 17v SoU 15U nw wou 00U
Toheene wou 17U oW W ©J 0oV 2J
Chigroberzene wu 7V 173 2J 4 U W0V
Enyensene wou ”7Tu SO w ALY nw v 0u
Syvene 10U 17U SOw 15 W nw 0y nu
Tow! Xylenss 10U 17U s w 15 W 6 10U 0y
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ANALYTICAL RESULTS

ROTOFINISH SITE Rewvision: 3:11 PM, 10/720/53
GROUNDWATER SAMPLES (MASTER_W.XLS)
Well ID MW309 MW309 MW310 MW310 DUPWE MWBSA MWBS8
Sampée Depth 103-105' 108110 82.5-84.5 87.5-89.5' {MW310-87.5-89.5) 41.5-44. 5 76.5-79.5'
Date Collected 10/30/91 10/30/91 10/28/91 10/28/91 10/28/91 521/93 51893
SEMI-VOLATILE ORGANICS Y1) 3 - : .
Phenot 0 1ou v 10y
bis (2-Chloroethyt) Ether 10U 100 0u v
2-Chiorophenot 10U 10U 10U 10U
1.3-Dichiorobsnzene v [ JV) 10U 10ou
1,4-Dichiorobsnzene v 10U 10U v
Benzyt Aicohol
1,2-Dichiorobenzene 0u 10U [+ 4] 1ou
2-Methyiphenol v 10U nou ou
2.2-Oxybis( 1-Chioropropanse) 10U 10 W 10U 10 UJ
bis (2-Chioroisopropyl) Ether
4-Methyiphenot ou v 0V nou
N-Nitroso-Di-n-Propylamine 10U wou 10U [ AV)
Hexachiorosthane 10U 10U v 0ou
Nitrobsnzens 100 10 l.! ‘ w0u 10U
|sophorone v U 10U nou
2-Nitrophenol wou n0v 1ou ou
2.4-Dimethyiphenol 10U 00U 0u 10U
Benzosc Acid
bis (2-Chiorosthoxy) Methane 10U wou ou wou
2.4-Dichiorophenol 00U 10UV 10U 10UV
1,2,4-Trichiorobsnzens 10U 0oV 1w0u wou
Naphthaiene 1wV 10U oU 0u :
4-Chioroaniline 10U iou 10U 10 UJ :
Hexachiorobutadiene 10U 10 W 10U 10U :
4-Chioro-3-Methyiphenol 0uU 1wou 100U. nou ‘
2-Methyinaphthalene ARV wou ou v
Hexachiorocyciopsniadiens [+ N V) 10 W 00U [ AV
2.4,6-Trichiorophsnol 10U iou 10U VY]
2.4,5 Trichiorophenol 25U 25U 25U 25V
2-Chioronaphthalene v LAY [ AV 10U
2-Nivroaniline 230 25UV 25U 25U
Dimetwy! Phihalate wouv M0V oV 10U
Acsnaphihyiens nou v [ AV) 0oV
2.6-Dinitrowokusne v 1ou 10U 10U
3-Nivoaniline 25U 25UV -3V 2V
Acenaphthens 10U 10U 10U ou
2,4-Dinivophenol 25 W 25 W 25U 25U
4-Nitrophenol 25W S W U0 25 W
Dibenzohwan nu iou 10U nu
2.4-Dinitrotoluens Vv 10U 10U 1wy
Disthyiphthaiate wou 10Uu [ AV) 0ou
" 4-Chiorophenyt-phenylether 10U 1ou nou nou
Fuorene 10U UV ou wou
4-Nivoaniline 23U 25 UJ W 25 UJ
4,6-Oiniwo-2-Methyipheno! 3V 25U 230V 25U
N-Nitrosodiphenytamine (1) nu nu tou Hou
4-Bromophenyi-phenyisther wou 10UV A\ AY) ou
Hexachiorobenzene 10U wou 10U oV
Pentachiorophenol 41 25U 285U 25U
Phenanthrens U tovu 1ou v
Anthracens 10U 10U 0y ou
GCarbazcis ARV ou nu [ RV
Di-n-Butyiphthaiale wu ov 10V wu
Fluoranthens 10U 0oV 10 UJ 10U
Pyrene wu 10UV v Vv
Butybenzyiphthaiale 0nu M0V v [V AV)
3,3-Dichiorobenzidine ou 00U RV [V
Benzo (a) Anthracens 0ou p R 10U v
Clvysens 10U 10 U 10 U 10 U
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ANALYTICAL RESULTS

ROTOFIESH SITE Revason: 3:11 PM. 1072093
GROUNDWATER SAMPLES (MASTER_W XLS)

well D MW3I0D ] WW310 MWI10 DUPWE MWEBSA MWBSE

Sampile Depth 107- 105 100-1100 25845 87.580.5 AMOI10-87 5-80.5) 41 5-4 5 76.5-79.5

Dete Collacesd 1073091 103091 ‘2891 10/28/91 02097 52133 51853
SEME-VOLATILE ORGANICS (

s 2-ESwihaxy) Phihalem 10U 15U v 10U

Ovn-Ocit Pt 10U 10 UJ 10U 10U

Benzo (®) Ruoranthene ([ NV) 10U ou wu

Benzo (x JRuxanthans wou 0w v ou

Benzo (a) Pyvene v nouv wou 10U

Inaeno (1.2.3-od) Pyrene 0V wou w0nu wou

Obsnzo (ah) AnSvacens wovu wou 00 10U

Berzo gn)) Perylone 00U 0w 0 10U

MOCA™ 11U 10 1U 1U

U Analyts was analy2e0 for but not detecied above e reported sample datecon or

QuUERERSON bt

J Ansiyte was posiively xiangiisd but the conceniralion is an estimated vaius.
UJ Anaiyte was Aot datecasd above e reporied Sampis deiSCEOn or Guaniiation mit but
00 e 5 an coSMang vaiue.
R Asalyts was dstectsu it e presence carnot be veriied.  The sesulls are wweliabie
dus ©© senous deficencies e aNEyess.
UR Analyts was not detacnd but the resusis are Wweliabie cie ©0 senous deficioncies in )

he anasyen.

(1) cannot be separated bom Oipharyiasne
= 4. 4-Ahtvtonstin 2-Chivo-aniine; specaal analyts

Blank conswns ncicals that analyeis for the COMpound was ROt periormed. :
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ROTOFINISH SITE : Revision: 11:30 AM, 10/1543
GROUNDWATER SAMPLES (MASTER_W.XLS)
Well D MWBSC MWB6 MWB7A MWB78 MWB7C OUP MWBS SB8301
Sampie Depth 104.5107.5 111.5114.5 465495 76.5-75.5' 101.5-104.5'° MWB?C-104.5 765705  28-32
Dete Collected 52153 51853 52183 51893 518/93 51883 7/91
INORGANICS (uof)) ¥ g e _ e P e e
Alumninum 122 U
Antimony <RV}
Arsenic 5U
Barium 48.7
BerySium 1y
Cadmium . 4U
Caicium “ 75400
Chromaum 4U
Colbbait - RV)
Copper 83
lron 400
Lead 26 U.
Magnesium . 23800
Manganese . 889
Mercury o2y
Nicksl
Potassium
Selenium
i Shver
“' Sodium
Thallum
Vanadum
Inc
Chicromethane 0V 0V 0V 10U 10U 10UV | [T U
Bromomethans ARV ARV nu nu 0V nou wu wou
Virwt Chioricle 0y 0ou 0ouU 10U 1oV 0 0y wou
Chicrosthans v 0V 0V v 10U v 0V v
Methylens Chioride v 10U wou v AV 00UV oV iou
Acetone ) 10 W 13J 10W 10 W 10 W 10w 174 10 U.
G__III\M 0y 0oV [+ AV ARV b BV v v oV
1. +-Dichiorosthens K~ v v 0u 0V wou [ AV 10U
1, (-Dichiorosthane M [\ RT) w0ou 0u 00V 0V [ RV 6J
1,2-Dichiorosthens (total) k< 14 nu 10U 0V nu wou U 0u
Chioroform A V) wou 10U 44 U wou ouU v
1,2-Dichiorosthans U nou nu 10U ou wou v Hou
2-Butanone 10U A[ RV 10U ou 10U ou 10U ou
1,1, 1-Trichiorosthans 190 wou ou wu wou 0nu nu a
Carton Tetrachioride 10U U U 0V 10U ou w0y v
Vinyl Acotate
iouU 10U tou 4J ey v nou v
ARV v 100UV v 0ou 0V nou nou
10U 10U 10UV 0U ou nou [ AV ARV
17 10V 10U 0y AV [ NV [NV v
U 0V wou 10UV 10U nou [ AT nou
2J [ AV wou iouU v ARV oV A AV
10U 10U ou v wou v (V) ou
10U nu ou 10U ou v nou nu
A\ RY) 10ou [ AV LAV 0V wou U iRV
10UV 0V 10U 0y [V oy WV - 10U
0u 00V 0y 10U 10UV oV v [ NT)
10U nou ovu 1oV 10U j[ V) 10UV ARV
0V v 0V wu 0V wu v wou
24 2 w0nu 14 14 v oy 0oV
[ RV 10U 10UV wou 0u U nou nou
10U [+ B V) v 10U 0V 0V v wou
v [ NV] 10U v 10U v wu iou
Total Xylenss 10U 10U 10U 24J 10U 10 U 10U 10U
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ANALYTICAL REBIALTS

ROTOFNEEM SITE Revision: 247 PM. 101453
GROUNDWATER SAMPLES (MASTER_W . XLS)
Wel © MWBSC ___ MWBS MWET7A MWETE WWB7C____ DP AAWES S8301_
Sampie Dapth 10451075 11151145 465495 76.5-79.5 101.5°104.5° AMWBIC-104.5 76.5-795 28-32
[__Oute Collostes 52150 51853 52189 518 518%3 5/18%3 52183 7991 __
SEM-VOLATILE ORGANICS (pgt)] e _
Phanos 10 |
g (2-Chiorostwt) Eher 10 |
2-Chiorophenot 10 1
1.3-Oichiorobenzens 10 |
1.4-Olchicrobanzens 10 {
Benzys Alcohol P
1.2-Oichiorobenzens « 10 1
2-Mawyphenoi 101
2.Z-Ouytis{ 1-Chiosopropans) 101
bis (2-Chinsumopropys) Elher
S-Magviphenot 101
N-Nvoso-0b-a-Propytamee . 10
Hemchoresthane . 108
Nvuberzene 101
isophorone 101
2-/avophensl 10
2. 4-Dimawyphonc \Jo!
Benpec Acd
bis (2-Chicresthony) Methane 104
2.4-Oichiomphanc! 101
1,2.4-Teichiwoheneny . 101
Nughthaione N 101
4-Chioseanding : 101
Hemachicssbutndene . 101
4-Chiwe-3-MsBuypiunci 01t
2-Mateytraptihaions 101t
Hunchicrecycipenindens 1ot
248 - Tdchiossphanst 101
245 Trchaarephunsl 21
2-Chinenaphunions 101
200venine 210
Ovmetinyt Phihainte 101
Acesapitefiens 101
250Ovieniane 101
Semnine S0
Acensphtune A0 ¢
2.4-Oivephansl a1
4-dyophensl a1
Ohenzotsun 101
2. ¢-Oniemivene 101
OlsSuyphthatass ot
&Chimaphanyt-ghusyists 101
Fusene 10t
iMiveaniine 251
4.8-Oive-2-Matnyphansl a0
N-dvosodipghenytemine (1) 101
4-Gromophenyt-phanylsther 101
Haxachiorbenssne 101
Pestachiorophanct S0
Phosantuers 101
Aswacens 101
Casbaroie 101
Oko-Bunyphtalan 101
Rusmnthens 10|
Pyrons 101
Outyhenrylphtuiaie 10!
A.7-Oichiorobenzxing 10!
Bero (a) Avhuncene 10!
—Cyesne 10!
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ANALYTICAL RESULTS

ROTOFINISH SITE Revision: 2:47 PM, 10/14/83

GROUNDWATER SAMPLES (MASTER_W.XLS)
Well 1D MWB5C MWB6 MWB7A MWB78 MWB7C DUP MwBS S8301
Sample Depth 104.5-107.5 111.5-114.5 46.549.5  76.579.5 101.54104.5' MWB7C-104.5 76.579.5  28-32
Dete Collected 521/93 5/18/93 521/93 51893 51803 51893 52153 791

{SEMI-VOLATILE ORGANICS ()| B ' . S R
s (2-Ethythexyl) Phthalate LY
Oi-n-Octyl Phthalae 10U
Benzo (b) Fluoranthene [V
Benzo (k }Fuoranthens 10U
Benzo (a) Pyrens oV
Indeno (1,2.3-cd) Pyrens , ou
Dibenzo (a,h) Anthracens « [ RV}
Benzo (g.h.i) Peryiens 10U
MOCA™ 02V

U Analyte was analyzed for but not detected above the reporned sampie detecson or
quantitation imit.
J Anaiyte was positively identified but the concentration is an estimated value.
UJ Analyms was not detected above the reporied sampie detection or quantation lmit but
the imit is an sstmated vaiue.
R Analyte was detacted but the presence cannot be verifled. The resuits are unreliable
due 1o senous deficienciss M the analysis.
UR Analyte was not detected but the resuits are unreiiable due 10 serious deficiencies in
the analysis.
(1) cannot be separated from Diphenylamine
** 4,4 -Methylensbis 2-Chioro-aniline; specisl analyw .
Blank columns indicaie that analysis for the compound was not performed. :
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ANALYTICAL RESIA.TS

ROTOFBENN SITE Revimon: 11.31 AM, 101543
OROUNDWATER SAMNPLES {(MASTER_W.XLS)
Wel D S8301 S&n2 S802A S8 S80I S8303 S8304 SBI04A
Sampie Depth 5557 1ar-110 6064 1820 2725 -3 21-23 19-21°
Dste Collossed 771091 71681 7/22/1 7/26/91 7/26/91 7/26/91 7/30/91 7/30/91
Mlm - -— - : . -
ASErasm WS U 1B U AR{-RV] 128U 118U 116 VU 7nevu 128 i
Anamory QT k< Q1] L <JV] E<JT <7} k< J 1) k<Y 1) 3!
Acoorec (Y] su 5V sy sV sV sV 5|
Banen (T ] s 0.1 105 678 B2 2.1 24
Baryhan 1v 11U 1V 1u 11U 1V 1U 11
Caconan 44U 4au 44U 4V 4V 4U ey 41
Caichsn Q2800 S8800 95100 259000 - 155000 93200 62500 68200
Chvomasn v au au «w ° 4y au 4v 4l
Cobbalt [ § 1) 79 [ }F) [ 4] [ XV 6V 6V (1]
Cospwe 47 S0V 44U 139U 22V wosv 103U | WA
on 104 130 =2 Qv 29 wsu BSV 231
Leas 25 W 2V 2V 2Vu 11 2V 2 21\
Magheshen 2000 25700 ° 88200 42300 24000 17500 19700
Mangarase » n2 28 Jo2 142 2 129 @7
Mesosy o2V o2u o2V o2V o2V o2V o2V o2
Nicht oV L1A] [ AV} 112 18 U v 91
Potssasn 300 a0 7000 4800 »0 20 3020 \J
Selwasn au 4U au 4y 4av 4V 4y 4
Shver SV sSuU LRV SuU SV 5y SU 51
Sodhen e SOR00 25800 37300 S3800 27900 11900 8080
Thalhen 2W 2w aW LRTY 2W 2W 2W 21
Verahan v v au v av v 3u 3
Y. nz 1 “av 1080 44 43 a8 143
10 UJ 0 W 10 UJ?
R R T T A e, - R
wu oW 0w W
wu wou 0 W 20UV 101
wou w©° W 0w 20 101t
wu wov U 20 ot
wu wu wvw 200U 10t
wu 0w 0w 15J 101
wu wu VU 2V 10 L
wuy oJ 15 123 10 4
v 24 [ ¥ ) 34 101
ARV wy. 14 2V 1014
10U 00U w0y 20 0oV .Jl
wu 10U wu 2V w0V 0\
w4y oy w0 W 22U v 104
wvu X0J 0 20J k1 4
wou oV wu 20 00U 10 L
wou 10U wu 2V v 10 L
ou w0u 0wy 200 10U 10 L
j [ AV wouv wu 20 10U 104
0oy 8J 73 4Jd 19 24
10U 10U oy 2V U 10 L
wou nu 0oy 22U nu 10 L
Hou 10V wu 2V 10U 10 L
iRV n0u wu 20 w0y 10
v 1ovu 0oV 200U nou 10 L
v 10w oW 20W0W 10 W 10L
wou 10W 10 W 2W 0w 104
wu w0uU 14 20UV 2J 14
v [V wou 200 0oV 10 L
A RV 10U wwu 20 10U 10 L
0ou nou wu 2V 10U 104
10U wou wU 20UV wou 10 L
w0uU v wuU 2V 10U 10
1) 10U 0y _2UV oy 104
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ANALYTICAL RESULTS

ROTOFINISH SITE ' Revision: 11:31 AM, 10/193
GROUNDWATER SAMPLES (MASTER_W .XLS)
Well D 58301 58302 SB3G2A SB303 S8303 56303 56304 SB304A
Sampie Depth 53-57 108-110° 6064 18-20° 23-25 28-30 21-27 19-21°
Dete Coliected 7/10%1 771681 272291 7/2681 772681 7/26/91 7/30/91
Phenol 10 UJ 3J 3J 2J
bis (2-Chiorostryl) Ether 10U 10U 10w 20w 20w 2w U 20U
2-Chioraphenoi 10U 10U ow 10w 10 W 10 UJ v 10U
1,3-Dichiorobenzens 10U 10U 0w 10 W 0w 10w 10U 10U
1,4-Dichiorobenzene 10U 10U 10 U 10 W 10 UJ ow 0y 0u
Benzy! Aicohol : ,
1,2-Dichiorobenzene 10U 0u 10 W 10U « 10 W 10 W 10UV v
2-Metvyipheno! U 10U 10w 10 W 10 W 0w 0Uv 10U
2.2-Oxybis( 1-Chioropropane) 10w 10U 0 W 10 UJ 10 W 10 W 10 W 10w
bis (2-Chioroisopropyl) Ether
4Methyipheno! 10U 10U 10 W 10w 10 W 10 W v 10U
N-Niroso-Di-n-Propylamine 10 W 10U 0w 10 W 10w 10w 10U ow
Hexachiorosthane 10U 10U 10w 10UW 10 W 10 W 10U 10U
Nirobenzens 10U 10U oW Cow 10 W 0w 10U 10U
isophorane ou V) 0 U 10 W 10 W 10w 10U 10V
2-Nitropheno! 10U 10U 10U 10w 10 UJ 10 UJ 10U 10U
2,4-Dimewtyiphenc! v 10U 10 10w 10 UJ 10 UJ 10U 10U
Benzoic Acid
bis (2-Chiorosthaxy) Methane 10U 10U 10 UJ 10 UJ 10w 10 W 10U 10U
\,/ | 2+Dichiorophenal 10U 10U 0w ouw 10w 10w 0V 1ou
1,2,4-Trichiorobenzens 10U 10U 10 W 10w 10U 10 W 10U 1ou
Naphthalene 10U 10y 10 W 10w 10 W 10 W 0V v
4-Chioroaniine 10 W 0 W 10 W 10 W 10U 0w 10 W; 0w
Hexachiorobutadiens ou 10w 10w 10w 10 W ow oy 10U
4-Chioro-3-Mettwyiphenol 10y 10U 10 U 10U 10 UJ 10 W ou '’ 10U
2-Methyinaphthalene 10U 10U ouw 10U 10 W 0w 10U 10U
Hexachiorocyciopentadiens 10U 10U 0 W 10 UJ 10w 10w 10U 10U
2.4,6- Trichiorophenol 10U 10U 10 W 20w 2w 20w 20U 20U
2,46 Trichioraphenol xU 3U %W 20w 20w 20w 20U 2V
2-Chioronaphthaisns 10U 10U 10 W 10 W 10 W 10 UJ 10U 10U
2-Nivoaniine r 3T 23U 2w 10 W 0W 10w 10 W 10UJ;
Oiriethy! Phthalate 10u 10U 0w 0w 0w ow (V) 00U |
Acsnephthylene 10U 10U 0 W 0w 10 W 0w 0V 00 |
2.6:0lnivotoiusne 10U 10U 10w oW 10 W 10w 10U v |
3-Nwosniine xUu 3w aW 2 W 2w 2w oW 20w
Acsnaphthens 10U 0u 0w 10 W 10w 0 W 10U 0u
2.4-Dinivophenol 25 UR %U 25 UR 40 W 40 W wouw ©uw ou
4-Nirophenal sU 3w 25w 10w 10 W 10w 10 W (JITH
Dbenzouran 10U 10U 10w 0w 0 W 10 W 10U 0uy |
2,4-Dinivowhsene v 10U 10 W 10 W 10w 10 W 10 W 10 W
Distyiphthaiate 10U 10U 10 W 10 W 10 W 10w ou 10U
4-Chiorophenyt-phertylether 10U 10U 10 W 10 W 10w 0w ou 0u
Fuorens 10UV 10U oW 10 W 0W 10w v 0V
4-Nivoaniine su 3U %W 20 uJ 20w 2w W oW
r- 31 %U xW 0 W 0 W W U U
ou 10U 10w 0w 10 W 10 W 10 W 0w
4-Bromophenyt-phenyiether 10V 10 W 10 UJ 10 W 10 W 0w 10U 1ou
Hexachiorabenzense 10U 0w 10w 10U 10 UJ 10w 10U 10U
Pentachiorophenol sV 3U U 20w 20 W oW 20U xU
Phenansivene 10U U 10U 10 UJ 10U 10w 10U 10U
Antivacens 10U 10U 10 UJ 0w 0w 10w 10U 0V
Carbazole 10U 0 W 0w 10 W 10 U 10 W v 10U
Oi-n-Butyiphthalate 10U 10U 10 UJ 0w 0 W 10 W v oy
Fuoranthens 10U 10U 0 W 10w 0w W 0 W 10w
Pyrene 10U 0V 0 W 10w 0w 0w v 1Y
Butybenzyiphthelate 10U 10 W 10w ow 0 W 0 W 10 W 10 W
3,3-Dichiorobenzidine 0y oW 10 W 10U 0 W 0W 10 W 10U
Benzo (a) Aniwacens 10U 10U 10w 10w 0w 0w 10U v
Chrysene 10U 10U 10 UJ 10 WJ 10 U 10 UJ 10U 10U

Page 17 of 21 LTI - Limno-Tech, Inc.



AROTOFBERN ITE Revimon: 1132 AM. 101583

GROUNDWATER SAMPLES (MASTER_W.XLS)

[ wea© S&301 Sga2 SBI02A S8203 SB300 Sa3ns S804 SBI04A
Sampie Dapth 8Y-57 100-110° e 18-20 - -3 21-23 19-21°
Date ColSeotnd 71091 711691 72291 772691 7/26/91 7/26/91 773091 7/30/91

[SEMFVOLATILE ORGANICS Qo) : : » =
e 2-Eythenyl) Phiaiam oV 10W 10 W 10W 10 W) 0 W wv 10 |
Ota-Ocat Phiainne wou 0w 0 W 10w 10w 10W 10 W 104
Banro () Futsandune w0u v 10w 100w 10W 0w 0V 101
Beneo ¢k JFutsanihene wou 0u 10 W 0ow 0W oW v 101
Beno () Pyvens ou v 10 W oW 10W 10W 10U 101
ndano (1.2.3-0f) Pyvens wouv M0U 10 W 10U 10 W 10 WJ nou 0
Obenzo (.0 AnsSuacens 10U 10U 10 W ow < 10W 10w 10UV 01
Bazo (@A) Peryiane v w0u 0w 100W now U RVE 10U 0L
MOCA™ o02u o2y 02U o2uvu o2y 02V 02V 021

U Analyts was analyzed for but not detected above he reported sampie detecion or
QuAnSation bait .
J Analyts was positively xiensiied Dut he concentraion is an estmaind valus.
W Analyte was not detected above the reponad sampie detecton or quantintion it but
o Gnk b an cotmaned value.
R Analyt» was detectad but the presence cannot be veriied.  The resulls are unveliable
dus 1 sencus deficiencies e analyes. U
UR Analyts was not detacted bxt the resulls are unreiiable dus © sencus deliciencies n
e analyen.
(1) cannot be separated from Diphenylamine
= 4.4-Metyisnstis 2-Chicro-aniine. special analyss .
Blank cohumns ndicae at analysis for e COMPOUNd Was At periormed. :
o/
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ANALYTICAL RESULTS

ROTOFINISH SITE Revision: 2:47 PM. 10/14/83
GROUNDWATER SAMPLES ' (MASTER_W.XLS)
Well 1D SB305 58306
Sampie Depth 16-18’ 18-20' .
Date Collected 7/29/91 7/29/91
[INORGANICS (uoh)) .
Alurmnum 1Nv 181 U
Antimony a3u 3y
Arsenc CRU) LRy
Barium 108 78
Beryllium 1U 1V
Cadmium 4 U 4V
Caicium 39800 95700 !
Chromium 4 U 4 U
RV 6.6
Copper 75U 87U
Iron 251 U 182
Lead 22 2U
Magnesaum 7650 28200
Manganess 28 940 .-
Mercury 02U o2V
Nicksi U 19.1
Potassium 1890 13500
Selenium 4 U 4U
Siver 5U CRY)
M' Sodium 3310 47600
Thallium 2W 2UJ .
Vanadium 3u 3y :

10 UJ 21.8 UWJ

Chicromethane 10 W 10 UWJ
Bromomethane 10U 10U
Virwi Chioride 10W 10ow
Chicrosthane 10u 10U
Methylene Chioride ou ou
Acetone W 1ow
Carbon Disullide U 0ou
1,1-Dichiorosthens 10U 1J
1,1-Dichiorosthans 10U 25
1,2-Dichiorosthens (total) 10U 2J
Chiorolorm 0ou wou
1,2-Dichiorosthane 10Uy 10U
2-Butanone oU U
1,1, 1-Trichiorosthane 74 2
Carton Tetrachioride [ NV) 0V
Vinyl Acetate

Bromodichioromethane wou U
1,2-Dichioropropans LYY) 10U
cls-1,3-Dichioropropsne v ou
Trichiorosthens 10U 2J
Dibromochioromethans 10U 0wy
1,1,2-Trichiorosthane iouU 10U
Benzene 0u 10U
Trans-1,3-Dichicropropsne 0y U
Bromolorm 10U 0oy
4-Methyi-2-Pentanone 10U 10W
2-Hexanone 10w 10 UJ
Tetrachiorosthens 2J 24
1,1.2.2-Tetrachiorosthans v U
Tolusne [N V) wu
Chicrobsnzens 10U ouU
Ethytbenzens 10U 10U
Styrene - 10V 10U
Total Xylenss 10U 10U
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ROTOFUGENM SITE

GROUMDWATER SAMPLES
Well D SB35 S8308
Sampte Dapth 1618 18-20

__Dato Collootes v e

san-vounsonsmncs:m
Phenos W0V v
bis (2-Chicrostwyt) Ether 10U v
2-Chiorophenct 10U ou
1.3-Oichicrobeszens (LX) wu
1.4-Olchiosobenzens 10U 2J
Benzyt Alcohol
1.2-Oichiorobenzens 0u novu
2-Mawipheno! 1 1V) oy |
2.2-Onytin{ 1-Chicropropane) 10 W 0 W
bis (2-Chicvomsopropyl) Ether
4-MaSutphenot wovu v
N-Nwoso-Ot-0-Propylamne v wou
Haachiorcsthans w0ou 10U

‘ Niyobenzene v wou
Isophorons wov 0u
2-Nvophanal 00U nu

2.4-Dimateyiphanc u 10U
Benpox: Acid
bis (2-Chicsesthony) Methans wu 10U
2.4-Dichiarophanat wou wu
1.2.4-Teichiosobenzens wvu wou
MNaphulsne LRV} wvu
&Chisoaniine 0w ow
Hunchiooiutadens wu wou
4-Chinse-3-Mawiphansi 0U wu
20aSnytraphiuione wu wu
Humnchisecyciopentadiens wu 0L |
248 -Trchasrophanst w0y w0y
245 -Tiichisrophanst 30 au
2-Cimonaphtuione wU 0L
2 eniine W BW
Oimatugt Phiatan wu L
) wu wu
28-Dnemtsne wou v
3 Mveaniine S0 3V
Acensphihene X ) vy
24-Oiyuphonci SV SU
4-Nephansd a0 W
Dbenzohaun 1) wvu
24-0bivotieene X wou
Disuyiphthatate wu wvu
4-Chiasphunyt-phamytather wuU wu
Fuwens wvu 0wy
4-Mvesniine 30 SV
4.5-Onive-2- MGy phanc! 3V SV
N-Nbvossdphemytamine (1) vy w0y
4-Bramephonyl-ghanytother wu v
Hemchiorebenreny v wu
Pertachissophancl 232U B0
Phenangvens wu w0y
Asuncens v wu
Casbnsoie 0V wu
Di-n-Buyphtaian v wu
Fusasnene w0y wu
Pyune wou v
Gulybenzyphthalan wou wnu
AF-Oichiortennxing 10V v
Benro (a) Anuacans wov v

| Chwyesne 0y 10V

Pw

Revamon: 247 PM, 1071493
(MASTER_W.XLS)
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ANALYTICAL RESULTS

ROTOFINIBH SITE : Revision: 2:47 PM, 1071483
GROUNDWATER SAMPLES (MASTER_W .XLS)
Well D SB305 58306
Sample Depth 16-18° 18-20° )
Dete Collected 7/29/91 7/29/91
|SEMI-VOLATILE ORGANICS (7] 1)1 SN
bis (2-Ethythexyl) Phthalate 1nou nou
Di-n-Octyt Phihaiate 174 ou
Benzo (b) Fluoranthens (v IRV LRV
Benzo (k }Fuoranthene 10UV 10U
Benzo (a) Pyrene 1wou w0ou
indano (1,2,3-cd) Pyrene 10U 10U p
Dibenzo (a.h) Anthracene 10U 10U “
Benzo (g.h,i) Perytens 10UV 0y
MOCA** 02U 02U

U Analywe was analyzed for but not detected above the reported sampie detecsion or
quantitation imit.
J Anaiyts was positively identifiad but the concentralion is an estimated vaiue.
UJ Anailyte was not detected above the reporied sampie detection or quaniitaion imit but
the limit is an estimated vaiue.
R Analye was detacted but the presence cannot be verified. The results are urveliable
due 10 serious deficiencies in the analysis.
UR Analyte was not dstacied but the results are unreiiabile due 10 senous deficiencies in
the analysis.
w (1) cannot be separated from Diphenyiamine
** 4,4 -Methylensbis 2-Chioro-aniline; specisl analyte
Blank columns indicate that analysis for the compound was not performed.

v
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APPENDIX C

Cost Estimate Spreadsheets for Removal Action Alternatives

Roto-Finish Site




Y

Direct Capital Cont Estiman

for Non=Time-Critical R Action Aler
Altermnative 1: Groundwater Extraction. Dischar ul:.sxinin Sewer. No On-8ite Treatment
Wbuwum Unit Unit Qty. | Lump Cost Source/Notes
Cost Sum
1. Extraction System (2 Welis)
1.8. Subcontractors
Driller/Drill Crew day 1500.00 4 $6,000 |Vendor
1.b. _Matengis
Casing (6* sch.80 PVC) 10° sec. 122.00f 14 $1,708 {Vendor
Screen (8" sch.80 no.30 PVC) 10' sec. 152.00 8 91,218 {Vendor
Bottom Plug/Cep per ea. 36.00 2 H $72 |Vendor
Filter Pack (Clean Send) bags 10.00{ 50 $S00 ILT
Bentonite bags 10.00| 45 $450 (LT
Cement bags 10.00| 42 $420 LT
Pump (Grundfos 80550-5) perea.| 2200.00 2 $4,400 |Vendor
Pitless Adaptor per ea. 150.00 2 $300 {Vendor
Concrete Manhoie w/ Steel Lid per es. { 1000.00 2 $2,000 {Means
1.5° sch. 80 PVC Piezometer Lf. 2.00| 22a $440 |Vendor
Bumper Guards (3° Steel) per ea. 100.00] “6 - $600 |LT1
Gravel (for floor of manhole) cu. yd. 25.00 2 950 |Vendor
Sampling Vaives per es. 20.00 2 $40 |Vendor
Throttling Vaive per ea. $0.00 2 $100 {Vendor
Flowmeter per es. 650.00 2 $1,300 |Vendor
Pressure Transducer per sa. | 1000.00 2 $2.000 [Vendor
Electricel Conduit (1° Galv.) I.f. 2.00| 250 $500 |Means
Control Conduit (3" Galv.) If. 8.00| 250 $2,000 |Means .
Traneducer Cable I.f. 1.78] 600 $1,050 {Vendor :
Pump Controlier System peree. | 2500.00| 1 $3,000 ‘
Steel Control Panel per sa. 350.00 1 $350 [Mesne .
4'x4'x10° Pressure Treated per. ea. 20.00f 2 $40 '
Misc Hardware - - - $500
2. Contsinment System
Not Applicable . - - - -
3. Treatmem System
:  Not Applicable - - - - -
4: Disposal/Conveyance/Discharge
© L. Subgontractors
General Contractor/Crew he 80.00] 40 $2.400
Electrical Contractor he 40.00] 40 $1,600
1 .
Pipe (2" sch.80 PVC) Ltf. 2.00{ 800 $1,600 |Vendor
Elbows per ea. 8.850{ 10 $8S |{Vendor
Couplers per ee. 400| 40 $160 |Vendor
Tee Connectors per es. 115.00 3 $348 |Vendor
Check Vaives per es8. 20.00 [} $120 |Vendor
Totsl Direct Cost: $35,348
ALTICAPEILENING.7:10 P LTI, Limno-Tech, inc.



Oiect O M Cust Esumate
ot Noa Time Critic o) Romevel Action Alarnatves

Alornative 1: Groundwater Entrestion, Dis to Salo Sewes, No On-She Trestment
Unl Unit Oty. Lump Coot Assumptions Mo tes
Coot _Sum
. System Maintenance
1. Wells (Equipment Maintenance) ump X 98,000 | Besvice pumps end traneducers, redevelop wells,
. Monitoring & Sempling
1. Monthly KWRP Discharge Sampiing
Leb Coete ovent 540.00 12 $0.480 [Chy of Kalamazoo Selt monitoring paremeters
Sempling £ quip./PPE/Dispossbies overt $0.00 172 9800 |Fimers, Bhipping, fiskd Equipment
2. Montihly System Performance Sempiing
Lab Coste event 800.00 1 $6.000 |10 VOCe annd 10 1 AL s per svet
Sampiing £ quip . PPE /Dispossbies overt 80.00 12 9800
. Discharge Fees o T
1. Discharge to Existing Sewer
Chy of Portage Meter Charge qtr. 44 .40 [] 1170 [Ciy of Portage
Flow Charge 1000 gl 1.08] 82000 $80.201 [Flow = 100 gpm, cominuous operation
i otel Cont: 4107,188

OM_COST ALD #7084 1 20 Pl

LTI, Limno-Tech, inc.



W

ARsmative 2: Groundwaeter Extraction, On-Site Treatment w/ Carbon. Discharge to Existing Sewec,

Oirect Caoitsi Cont Estimasm
for Non-Time-Criticat Removal ACTOn Armatves

[Cescrption Unit l Unht | Qty. l Lumep Cost - |Soures/Notes
Cost Sum
1. Extraction System
1.a. Subcontractors
Driller/Orill Crew day 1500.00 4 46,000 [Vendor
1.b. _Matengis
Casing (6° sch.80 PVC) 10° sec. 122.00| 14 $1,708 |Vendor
Screen (6 sch.B80 no.30 PVC) 10° sec. 152.00 8 $1,216 |Vendor
Bottom Plug/Cap per sa. 36.00f 2 . $72 |Vendor
Fitter Pack (Clean Sand) bags 10.00f S50 “ 4500 LTI
Bertonite bags 10.00{ 4S 4480 |LT
Cement bags 10.00] 42 $420 |LTI
Pump (Grundfos 80850-5) perea.| 2200.00 2 $4,400 |Vendor
Pitiess Adaptor per ea. 150.00 2 4300 |Vendor
Concrete Manhoile w/ Steel Lid per #a. | 1000.00 2 $2.000 {Means
1.57 sch. 80 PVC Plezometer Lt 2.00] 220 $440 |Vendor
Bumper Guards (3° Steel) per ea. 100.00 -] . $000 LTI
Gravel (for floor of manhoie) cu. yd. 25.00 2 450 |Vendor
Throttiing Vaive per es. 50.00 2 $100 |Vendor
Flowmeter per ea. 650.00 2 $1,300 |Vendor
Sampling Vaives per ea. 20.00 2 440 {Vendor
Pressure Transcucer per sa. | 1000.00 2 42,000 (Vendor
Electrical Conduit (1° Gaiv.) 1.t 2.00] 250 $500 |Msans
Control Conduit (3° Galv.) 1.1, 8.00f{ 250 $2,000 |Means
Transducer Cabile (RS 1.78] 600 41,050 |Vendor .
Pump Controller System perea.{ 2%500.00 1 43,000 :
Steel Control Panel per ea. 360.00 1 $360 |Meane :
4'%x4'x10°’ Pressure Trested per. ea. 20.00 2 440 H
Misc Herdware . - - . X 4500 :
2. Containment System
Not Appliceble - -
3. Treatment System
La. Subcontractors
H General Contractor 60.00 40 $2,400 {Means
: Crane Contractor . . - X 41,000 {Means
' Electrical Contractor hr 40.00 20 $800 |Means
!} 1b. Materisls
20,000 b Carbon Vessel - - - X $11%.000 [Vendor
Concrete Pad (Slab on Grade) s.f. 2.00 400 $800 {Means
Plumbing - - - X 41,000
Electrical - - . X 41,000
Pretrestment Equipment - - X $10,000
Pretreatment Housing - - X $3,000
4. Dispesal/Cenveyence/Dissharge
La. Subcontrectors
Genersl Contractor/Crew e 80.00{ 40 $2,400 {Means
Electricsl Cortractor r 40.00f{ 40 41,000 |Means
Pipe (2° sch.80 PVC) (R 2.00{ 800 ¢ 1,000 {Vendor
Elbows per ea. 8.80f 10 485 [Vendor
Couplers per sa. 4.00f 40 $100 {Vendor
Tee Connectors per ea. 11600 3 $348 {Vendor
Check Vaives per 8. 20.00 ] $120 {Vendor
Total Direct Cost: $170,346

ALTICAPS ZLE 204104 MY
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Lot O M Cont Listimon
100 Non . Time Critic ol Remevel Action Allornatived

Unit Lump [ Y
Sum ,
. Bystem Maintenance ) B
1. Wells Equipment Maintenance) ump 48,000 | Gervice pumps and trensducers, redevelop wells,
2 Corbon Trestment System ovent 100000 24 424,000 |BackMushing, ciesn bag fiers
3. Corbon Change-Out ovent 23000.00 " ¢263,000
. Monioring & Sempling ) T
1. Monthly KWRP Discharge Sampling
Lab Coste svent 840.00 12 60,480 [Chy of Kalemazoo Bell monioring parameters
Sempling £ quip /PPE /Disposables ovent $0.00 2 $800 [f Mers, Shipping, Fisld Equipment
2. Munthly System Perfermance Sempling
Lab Coste overt 800.00 12 40,000 |10 VOCs and 10 TALs per event
Sampiing £ quip /PPE /Dispossbies svent $0.00 L} $000
3. Bimonthly Casbon Monktoring
Lasb Conte ovend 800.00 24 $12,000 [10 VOCs and 10 TALs per event
Sempiing E quip . /PPE/Disposables ovent 80.00 24 $1,200
. Discharge Fees T
1. Discharge (0 Enlsting Sewer
Chy of Portege Meier Charge -r. 44 40 q ¢170 Ll‘nv of Portage
flow Chage 1000 gol 1.68] 082800 $88,301 {tiow = 100 gpm, continuuus oper stion
Totel Cost: $387,388 .
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Oirect Capiai Count Estiman

for Nen-Time-Crieal R Acuen Aner
ARemnative 3: Groundwater Extraction. On-She Treatment w/ Ak Strioping, Discharge to Existing Sewer
Oescription ' unn l uni Qty. | Lump Cost Source/Notes
Cost Sum
1. Extraction System
1.a._Sybcontractors
Drilter/Orill Crew day 1500.00 4 46,000 {Vendor
1.5, Matensis
Casing (6~ sch.80 PVC) 10° sec. 122.00f 14 ¢1,708 {Vendor
Screen (0" sch.80 no.30 PVC) 10° sec. 152.00 8 $1,2168 |Vendor
Bortom Plug/Cap per es. asoo| 2 {472 {vendor
Fitter Pack (Claan Sand) bags 10.00{ 50 4500 (LTI
Bentonite bags 10.00| -45 $460 (LTI
Cemem bags 10.00] 42 $420 LTI
Pump (Grundfos 80850-6) per ea.| 2200.00 2 44,400 |Vendor
Pitiess Adaptor per ea. 150.00 2 $300 {Vendor
Concrete Manhois w/ Steel Lid per #a. | 1000.00 2 $2,000 |Means
1.5" sch. 80 PVC Plezometer .t 2.00} 220 . $440 {Vendor
Bumper Guards (3° Steel) per es. 100.00 [] 4600 LTI
Gravel {for Floor of Manhole) cu. yd 25.00 2 $50 {Vendor
Throttling Vaive per sa. 50.00 2 $100 |Vendor
Flowmeter per ea. 650.00 2 41,300 {Vendor
Sampiing Vaives per oa. 20.00 2 440 {Vendor
Pressure Transducer per ea. | 1000.00 2 $2,000 |[Vendor
Electricat Conduit (1° Galv.) Lf. 2.00} 250 $500 |Means
Control Conduit (3” Galv.) I.f. 8.00) 260 42,000 (Means
Traneducer Cable I.f. 1.78| 600 61,050 {Vendor .
Pump Comroller System perea. | 2300.00 1 43,000 :
Stesl Control Panel per ea. 350.00 1 $350 |{Means N
4°x4'x10° Pressure Treated per. ea. 20.00 2 $40 H
Misc Hardware - - . X 4500 .
2. Containment System
Not Applicable - . . . .
3. Treatment System
La._Sybcomryctors
: Genersi Contractor 60.00 40 42,400 {Means
j Crane Comtractor - - - X 61,000 [Meane
; Electrical Contractor 40.00 20 $800 |Means
} 1D, Msterigie
Low Profiie Alr Stripper - . - X 48,500 |Vendor
Concrete Pad (Slab on Grade) s.f 2.00 400 $800 [Means
Plumbing - . - X 41,000
Electrical - . - X 41,000
Pretrestment Equipment - - - X 410,000
Pretreatment Housing . . . X 43,000
. Disposal/Cenveyanes/Dissharge
1.9
General Contractor/Crew he 80.00f 40 $2,400 |Means
Electrical Contractor hr 40.00] 40 41,600 (Means
Lb._Materigly
Pipe (2" sch.80 PVC) I1f. 2.00| 800 $1,600 |Vendor
Ebows per ea. 8.50] 10 468 |Vendor
Couplers per ea. 4.00] 40 $100 |Vendor
Tes Connectors per oa. 118.00{ 3 $346 {Vendor
Check Vaives per sa. 20.00 (] 6120 |Vendor
Total Direct Cost: $63.848
ALTICAPSJLERRSSn? Py LT, Limno-Tech, inc.




Onect O M Cont fsimate
fof Noa Time Crenl Romovel Action Alatasiives

ARernetive 3. atet Ex L A: .”‘ .
Unit ™ Oty. Lump Cost [Assumptions Mletes
— Sest e )
. Sywtem Maintenance - )
1. Wells Equipment Meintenance) ump X 48,000 | Service pumps and transducers, redevelop wells,
2. Alr Siripper Bystom overt 1000.00 ] 46,000
. _ — e - e
3. Monhoring & Bampling W
1. Monthly KWRAP Discharge Sampling
Lab Coste overt 640.00 12 46,480 |Chy of Kalamazoo Beif monlloring paramelers
Bempling £ quip ./FPE/Dispossbiss svert $0.00 12 $800 [Fiers, Bhipping, Fiold ¢ quipment
2. Monthly System Performance Bampling
Lab Coste ovent 800 00 12 46,000 110 VOCe and 10 TAls pot avent
Gampiing £ quip /PPE/Dlspossbies overt $0.00 12 9800
3. Al Biripper Monkoring
Lsb Coste ovemy 800 .00 24 $12,.000 [10 VOCs and 10 1AL pot sverrt
Sempiing £ quip /PPE/Olspesabies ovent 80.00 24 §1,200
. Dischatge foas
V. Dlscherge 10 Existing Sewer
City of Portage Meter Charge or. 44 40 4 1178 {Chy of Portage
flow Chage 1000 gal 1.68] 62800 $80.201 [flow = 100 gpm, cuntinuous ope: stion
Yotsl Coet: $120,268

OM_COST ALS 0TS¢ 1 38 P8
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Engineenng Evaluanon Cost Analvsis
Roto-Finish Site

APPENDIX D

Municipal Approval For Discharge And Treatment




CITY OF PORTAGE

7719 3outh Westnedge Avenue © Portage. Michigan 49002 ‘ Teiepnone: (616) LG

Department of Pubiic Services

September 17, 1993

David Piotrowski

UNITED ENVIRONMENTAL TECHNOLOGIES
« 5066 Sprinkle Road
" Kalamazoo, MI 49002

Dear Mr. Piotrowski:

This is in response to your request t3 discharge water from a ground water
remediation project into the City of Portage sanitary sewer system. The proposed
\N’ flow of 100 gpm should not pose any difficuity to the City of Portage..

Prior to discharging flow into -the sanitary sewer, a permit will be required.
The permit will need to be obtained from the City Community Oevelopment
Department. The permit will be a "no charge,” if you provide the meter fbor
recording the flow to the sanitary sewer. The purpose of the permit is to
establish an account for billing purposes. - :

The discharge to the sanitary sawer will be regulated under the City of Kalamazoo
Industrial Pre-treatment Program. Prior to discharging the purge well water into
:the sanitary sewer, the City of Kalamazoo will need to issue a control document
‘for the site. Compliance with the control document will be a requirement for
discharge into the sanitary sewer system.

The base quarterly charge for a 2" meter is $44.40. The commodity charge for
flow into the sanitary sewer is $1.68 per 1,000 gallons.

%/ Please feel free to contact me at 1-616-329-4448 {f further information is
required.

i

Robert Kimmer
Utility Administrator

c: Lisa Wininger, Dep. Dir. of Economic Dev. Services
Mike Tracy, Utility Systems Manager
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September 10, 1993

Mr. David J. Piomowski

Unired Environmental Technologies. Inc.

5066 Sprinkie Road

Kalamazoo, MI 49002 <

This is in respoase o your request for a letter verifying that the Kalamazoo Water Reclamation
Plant will accept wastewazer from the groundwater remediation project at the Row-Finish site
a 3700 East Milham Roed. Amalytical data received previously from your company indicates
that the discharge should not pose any difficuity w0 the Kalamazo0 Water Reclamation Plant and
wouid be accepeed so loag as all limits and requirements continue t be met.

The discharge from the remediation project will be regulated under the City of Kalamazoo's
Industrial Precrestment Program. Prior to the commencement of discharge, we must issue 2
control document for the sise. Compliance with the control document will be a necessary
As discussed in previous comversations and our lewer of Angust 18, 1992, connection to then
sagitary sewer and billing arrangements must be made through the City of Portage.

We will be looking forward w assisting you with the cieanup of this site. Please feel free to call
me at (616) 337-3715 if you have any questions.

Sincerely, _

g Frs,.-

Kent Motinger,

c: Mr. Robert Kimmer, City of Portage
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Kalamazoo Waier Reci:amauon r‘am
\ Discharge Limitations

R

Discharges to the Kalamazoo Water Reciamnation Plant are contrdllad by the tollowing limitations:

Pollytant | Daily Maximum Cancentration Umit (mg/A.)
1 ——— E

Cadmxum T..

Chromium, © T .
c:,'m;;;. I
Lcad )
Nlckol T |
Zinc. o
':i'." - CVamd';j:r“i - '
} Qils & Greases

Prohibited Discharges - condensed from the General Pretreatment Reguiations and the Kalamazoo

10.

11.

City Cade of Ordinances.

PCBs - no discharge allowed. !
Mercury - no dischar\qe allowed.

Poflutamts which cause a fire or explosion hazard including. but not limited t0. wastestreams with a ciosed cup
flash point of less than 140 degrees Fahrenheit ar 60 degress Centigrade.

Salid or viscous poilutants in amounts which will cause obstruction in flow.

Any pollutang including oxygen demanding pollutants (BOD, etc.) which will cause interference with
wastewater reatmant or which will pass through untreated.

Heat in amounts which will inhibit biological activity, but In no cass hest in such quantities that the
temperature at the plant exceeds 40" C (104" F).

Pollutants which resuit in the presence of toxic gases. vapors, or fumes in 3 quantity that may cause worker
heaith and problems for sewer workars or the general public.

Any trucked of hauied poilutants except st the designated discharge point at the Kalamazoa Water Rectamation
Plant.

Radicactive wastes or isotopes, unless their disposal via wastewater is authorized by federal, state, snd local
reguistions, agd then only when discharge into the wastewater system daoes not cause damage or a hazard
to the system| persons operating the system, or the general public.

Wastewater discharged at 3

rate which upsets or interferes with the reatment process or causes a hydraulic
surge.

\
Storm water, anormminatod groundwater, unpoiluted nan-contact cooling water.

In addition to these limitations, certain industrial discharges are subject o Catagorical Pretreatment
Standards.

|
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ENFORCEMENT CONFIDENTIAL ADDENDUM
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ATTACHMENT C

MICHIGAN DEPARTMENT OF PUBLIC HEALTH
WATER WELL RECORDS
FOR
PRIVATE WELLS IN VICINITY OF SITE
AND MAP



WATER WELL LOCATION MAP AND WATER
WELL LOGS

HAVE BEEN REDACTED - 51 PAGES

CONTAINS POTENTIAL PERSONALLY-IDENTIFYING INFORMATION
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ATTACHMENT D

LETTERS FROM THE CITY OF PORTAGE
AND
CITY OF KALAMAZOO
WATER RECLAMATION PLANT



CITY OF PORTAGE

"9 Soutn Vestnedge Avenue ¢ Portage. Michigan 49002 " Teiepnone: 16i6) JIG—ss

Department of Pubiic Services

Septemper 17, 1993

David Piotrowski
UNITED ENVIRONMENTAL TECHNOLOGIES
« 5066 Sprinkle Road
" Kalamazoo, MI 49002 _ A

Dear Mr. Piotrowski:

This is in response to your request to discharge water from a ground water
remediation project into the City of Portage sanitary sewer system. The proposed
LW flow of 100 gpm shouid not pose any difficuity to the City of Portage..

Prior to discharging flow into -the sanitary sewer, a permit will be required.
The permit will need to be obtained from the City Community Oevelopment
Department. The permit will be a "no charge," if you provide the meter for
recording the flow to the sanitary sewer. The purpose of the permit is to
establish an account for billing purposes. - :

The discharge to the sanitary sewer will be regulated under the City of Kalamazoo
Industrial Pre-treatment Program. Prior to discharging the purge vell water into
:the sanitary sewer, the City of Kalamazoo will need to issue a control document
for the site. Compliance with the control document will be a requirement for
discharge into the sanitary sewer system.

The base quarteriy charge for a 2" meter is $44.40. The commodity charge for
flow into the sanitary sewer is $1.68 per 1,000 gallons.

‘l' Please feel free to contact me at 1-616-329-4448 if further information is
required.

Sincergly,
Robert Kimmer

Utility Administrator

c: Lisa Wininger, Dep. Dir. of Economic Dev. Services
Mike Tracy, Utility Systems Manager
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September 10, 1993

Mr. David J. Piotrowski
United Environmentai Technologies, Inc.
5066 Sprinkle Road

W Kalamazoo, MI 49002

Dear Mr. Piotrowski: '

This is in response to your request for a lerter verifying that the Kalamazoo Water Reciamation
Plant will accept wastewater from the groundwater remediation project at the Roto-Finish site
at 3700 East Milham Road. Analytical data received previousiy from your company indicates
that the discharge shouid aot pose any difficuity to the Kalamazoo Water Reclamartion Plant and
would be accepted so long as all limits and requirements continue to be met.

Thedischatge&ommemmediaﬁonprojeawiﬂbemguhwdundermeﬁtyofmhmuw’s
Industriai Pretreatment Program. Prior to the commencement of discharge, we must issue a
control document for the site. Compliance with the controi documemnt wiil be a necessary

condition for continued discharge approvai.

w As discussed in previous comversations and our leger of August 18, 1992, connecton to the
sanitary sewer and billing arrangements must be made through the City of Portage.

We will be looking forward to assisting you with the cleanup of this site. Please feei free to call
me at (616) 337-8715 if you have any questions.

T
*c;:; Sincerely,

A Kent Mottinger,

Industrial Services Supervisor

c: Mr. Robert Kimmer, City of Pormage
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Oischarges tc the Kalamazco Water Reciamaton P'ant are ccntreilaa by the foflowing limitatons:

Pollutant : Nailv Maximum Czncentraton Urmt imgAl)

B Qis & Gguscs
T o

. - . f e . a . .-' - = '_’.M 2
= — — " e Y eSS Tl T U

Prahibiteg Qischarges - condensed from the General Pretreatment Reguiations ana the Kal?mazoo
City Code of Ordinances.

1. PCBs - no discharge stiowed.
2. Mmy-misdw‘oom

< Polutants which cause 3 fire or sxplosion hazard Inciuding. but nat imited t0. wastastreams with 3 clossd cup
flash point of iess than 140 degrees Fahrenheit or 60 degress Centdgrade.

#.  Solid or viscous pollurants in amounts which will Causs obstruction in flow.

5. AmmthiMomMpohmu (BOD. otc.) which will causs interferencs with
wastitwatar vestment or which will gass through untreated.

Q. Mhm%ﬂmwm,bmhmmhathmamﬁumg
tempersuNe st the plant exceeds 40° C (104" F).

7. PMMLMhmmdmﬁ:mnm.wﬁmhawﬁwmmmm
hesith and problems for sewer workers or the generat public.

Any vucksd of hauled pollutants except at the designated discharge point at the Kalamazoo Water Rectamation
Ptant.

9. Radioactive or isotopes. uniess their disposal via wastswater is authorized by federal. state, snd local
reguiations. then ontvy when discharge nto the wastswater system does not Cause damage or 3 hazard
0 the Persons operatng the system, or the general public.

10. Wastewater discharged at 8 rate which upses or interferes with the TeaUNeNt Process of causes a hydraulic

urge.

11.  Storm man:urnnnlnd groundwater. unpotiuted non-contact cookng water.

in addition to these limitations, certain industrial discharges are subjec: 0 Categorical Pretreatment
Stanaaras.
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RESPONSIVENESS SUMMARY
ENGINEERING EVALUATION/COST ANALYSIS
AND PROPOSED NON-TIME-CRITICAL REMOVAL ACTION
ROTO-FINISH SITE, PORTAGE, MICHIGAN

I. RESPONSTIVENESS SUMMARY OVERVIEW

The U.S. Environmental Protection Agency (U.S. EPA) held a public
comment period from October 1, 1994 through October 31, 1994 for
interested parties to comment on the Engineering Evaluation/Cost
Analysis (EE/CA) and the proposed Non-Time-Critical Removal
Action for the Roto-Finish site in Portage, Michigan.

On September 26, 1994, a fact sheet summarizing the EE/CA was
mailed to citizens in the community surrounding the site and
other interested parties. The fact sheet provided a summary of
the EE/CA and the background information leading up to the public
comment period, including information pertaining to the history
of the site, the scope of the proposed removal action and its
role in the overall site cleanup, the potential risks posed by
the contaminated groundwater, descriptions of the removal
alternatives evaluated by U.S. EPA, the identification of U.S.
EPA’'s recommended alternative, the rationale for U.S. EPA’s
recommended alternative, and the community’s role in the removal
action selection process.

U.S. EPA held a public meeting at 7:00 p.m. on October 13, 1994,
at the City Hall Council Chambers in Portage, Michigan, to
discuss the results of the EE/CA and to present U.S. EPA's
proposed removal action to address the contaminated groundwater
at the Roto-Finish site until the Remedial
Investigation/Feasibility Study (RI/FS) is completed and a final
remedy for the site is selected and implemented.

The responsiveness summary, required by the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA),
as amended, the Superfund Law, provides a summary of citizens’
comments and concerns identified and received during the public
comment period, and U.S. EPA’s responses to those comments and
concerns. All comments received by U.S. EPA during the public
comment period were considered in EPA’s final decision for
selecting the removal alternative to address contamination at the
Roto-Finish sgite.

II. BACKGROUND ON C ITY INVOL CONCERN

As part of the RI/FS, U.S. EPA conducted community interviews in
August 1988 to determine the interest and concerns of the
community for the Roto-Finish site. The interviews were
conducted with state and local officials, and local residents.
During the interviews, the respondents indicated that there was a
strong level of environmental awareness in Portage and Kalamazoo
due to the large number of environmental sites in the area, as



'

well as extensive local media coverage of these sites. Although
the respondents indicated an interest in learning more about the
Roto-Finish site and planned investigations, no history of
community concern specific to the Roto-Finish site was
identified.

Community concerns expressed during these interviews focussed on
several major areas: concerns about the National Priorities List
(NPL) selection process and the rationale for including specific
gites on the NPL; the implication of the site’s Superfund status
on the sale of the site property; any potential need for
expansion of Portage’s municipal water system; and concerns about
future discharges of groundwater or other water from the site to
the Kalamazoo Water Reclamation Plant during field investigations
or remedial action that could negatively impact the plant’s
discharge permit with the Michigan Department of Natural
Resources (MDNR) .

As part of U.S. EPA’'s responsibility and commitment to the
Superfund program, the community has been kept informed of
ongoing activities conducted at the Roto-Finish site. U.S. EPA
has established an information repository at the Portage Public
Library where relevant site documents may be reviewed. Documents
available at the repository include:

° Background information for the site including RI/FS
Workplans, Health and Safety Plan, Quality Assurance
Project Plan, Community Relations Plan and other pertinent
correspondence; '

° Analytical results of soil and groundwater sampling
® The EE/CA;

] Fact sheets summarizing the technical studies conducted
at the site, including the fact sheet describing the
proposed removal action;

® Public meeting transcript for the proposed removal action;

[ Written comments received during the public comment period
for the proposed removal action.

U.S. EPA’s selection of the removal action to address
contaminated groundwater at the Roto-Finish site until the RI/FS
is complete and a final remedy is selected and implemented is
presented in a document known as an Action Memorandum. The
Action Memorandum and the documents containing information which
U.S. EPA used in making its decision (except for documents that
are published and generally available) will also be placed in the
information repository, as will this responsiveness summary.
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III. S OoF STIONS AND COMMENTS RECEIVED D THE PUBLIC
COMMENT P OD AND U.S. EPA’s RESPONSES TO THESE COMMENTS

During the public comment period for the proposed removal action
for the Roto-Finish site, U.S. EPA received written comments from
the Kalamazoo County Board of Commissioners, the Kalamazoo County
Chamber of Commerce, and the Michigan Manufacturers Association.
No other written comments were received, nor were any oral
comments were raised during the public meeting. The comments
received by U.S. EPA during the public comment period are
summarized below, followed by U.S. EPA’sS responses to these
comments.

COMMENT: The Kalamazoo County Board of Commissioners expressed
concern regarding the volatile organic.compounds (VOCs) detected
in one of the groundwater monitoring wells installed downgradient
of the Roto-Finish site on the Kalamazoo/Battle Creek
International Airport property. The County is concerned that the
VOCs pose certain potential health risks as well as affect the
value of the Airport property unless natural or bioremediation is
to occur. The County recommends that U.S. EPA seriously consider
extracting groundwater at the contaminated Airport well for
treatment as part of the recommended removal action. In
addition, the County further recommends that pumping and
treatment of the groundwater at the Airport should certainly be
included in the final remedy for the site, after the RI/FS is
completed.

RESPONSE: VOCs similar to those detected in the groundwater
beneath the Roto-Finish site were detected in one of the
groundwater monitoring wells installed downgradient of the site
on the Kalamazoo/Battle Creek International Airport. Of the
chemicals detected in this well, two were detected at
concentrations within an order of magnitude above the MCL!.
Although a final risk assessment has not yet been completed for
the site, this data preliminarily indicates that the levels of
chemicals detected in the groundwater beneath the Airport could
potentially pose an unacceptable health risk to people using this
groundwater as a sole source of drinking water. The potential
risk posed by the chemicals in this groundwater is only a future
potential risk, however, as there are no water supply wells
currently installed in this area of groundwater contamination and
no one is currently drinking the contaminated groundwater.

Compared to the levels of contamination detected beneath the
Roto-Finish gite (four chemicals detected at concentrations
between one to two orders of magnitude above the MCL), as well as
a currently incomplete route of exposure, U.S. EPA does not

'Maximum Contaminant Levels (MCLs) are drinking water
standards established under the Safe Drinking Water Act.

3



believe that the conditions at the Airport meet the criteria for
determining whether a site poses a threat to human health or
welfare or the environment and whether a removal action is
appropriate, as set forth in Section 300.415(b) (2) of the
National 0Oil and Hazardous Substances Contingency Plan (NCP).

As a result, and because a final remedy for the site will be
selected once the RI/FS is complete, U.S. EPA believes that it is
more appropriate to focus the short-term removal action for the
Roto-Finish site on those areas that potentially pose the
greatest risks to human health and the environment at the site,
i.e., those areas having the highest identified levels of
groundwater contamination. This includes the groundwater beneath
the Roto-Finish site, but would not include the groundwater
beneath the Airport property.

U.S. EPA understands the County’s concern regarding the potential
for devaluation of the Airport property due to groundwater
contamination; however, U.S. EPA’s removal and remedial response
authorities under CERCLA and the NCP are limited to providing for
actions to protect human health, welfare or the environment.

U.S. EPA does not have the authority to conduct removal or
remedial actions based on the potential for devaluation of a
contaminated property. However, the County’s recommendation that
the final remedy for the site include pumping and treating of
Airport groundwater is noted and will be evaluated after the
RI/FS is complete and a final remedy for the site is proposed.

COMMENT: The president of the Kalamazoo County Chamber of
Commerce states that the ongoing top priority of his organization
is economic development, and that the Roto-Finish Superfund site
offers the community an opportunity to develop a unique economic
development project for the City of Portage and County of
Kalamazoo, which would provide an additional tax base and new
jobs for citizens. The president questions whether the site’s
placement on the National Priorities List was inappropriate and
based on outdated information, as much of the site had been
remediated several years earlier. The Chamber of Commerce
appreciates U.S. EPA’s approval of the EE/CA and supports the
proposed removal action. The Chamber of Commerce feels that the
Potentially Responsible Party (PRP) (Illinois Tool Works) has
worked diligently over the past several years in their effort to
clearly show that the site poses no long-term threat to the local
environment. The Chamber of Commerce encourages U.S. EPA to move
forward with a process that "de-lists" the Roto-Finish industrial
gite as a Superfund site.

RESPONSE: Between 1979 and 1984, contaminated sediments in three
lagoons at the Roto-Finish site were excavated under MDNR
oversight, disposed in an off-site landfill, and backfilled with
clean material. While this action is believed to have addressed
the majority of source contamination at the site, the RI/FS is

" being conducted to confirm the effectiveness of this action and

4



evaluate the potential for residual groundwater contamination.
U.S. EPA appreciates the Chamber of Commerce’s support of the
proposed removal alternative. U.S. EPA would like to reiterate
that the removal action is only a temporary action operating
until the RI/FS is complete and a final remedy for the site is
selected and implemented. 1In addition, the Agency would also
like to clarify that no determinations have been made regarding
long-term threats from the site; such determinations will be
based on the results of the final risk assessment, which will be
submitted to U.S. EPA for review and approval with the other
RI/FS documents. As the RI/FS is not complete, and a final
remedy has not yet been selected for the site, it would be
premature for the Agency to begin procedures to de-list the site
from the NPL.

COMMENT: The Michigan Manufacturers Association supports U.S.
EPA’s proposed removal alternative, and urges the Agency to move
forward with the clean-up as quickly as possible so that the
plant can be returned to a job-creating, tax-paying, profit
center.

RESPONSE: U.S. EPA appreciates the Michigan Manufacturers
Association’s support of the proposed removal alternative. U.S.
EPA’s anticipates that the removal action will take approximately
one month to construct, and anticipates that the RI/FS will be
completed and a final remedy selected for the site during mid-
1995.

’
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10

i1

12

13

14

15

DATE

01/04/88

03/00/88

01/00/89

05/01/91

05/31/91

02/08/92

07/30/92

08/13/93

09/03/93

09/23/93

09/30/93

10712793

09/00/94

09/00/94

09/28/94

\

U.S.

AUTHOR

U.5. EPA
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U.5. EPA

Sikora, K., U.5. EPA
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