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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 5

77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3590

MEMORANDUM
REPLY TO THE ATTEmiON 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/i^L^is^on Director
Office of Superfund

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.

II. 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
(MCLs), 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 (ua/1) (ua/1) (ua/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 risks 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.

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 EHVTROHMEHT AND
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 Oil 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:

• 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



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



impact existing drinking water supplies downgradient of the site.
The groundwater beneath the Rote-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.

XV. EBDABGEKMEOT DBTEBKDDLTION

Due to the presence of hazardous substances including 1,1-
dichloroethene, 1,1,1-trichloroethane, trichloroethene and vinyl
chloride in the groundwater at Che 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 ACTIOBS ABD ESTIMATED COSTS

A. Proposed Action

1. Proposed Action Description

The proposed action reduces 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. 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.

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,



implemented)!].ity, cost and public acceptance. A detailed
description and discussion of the various alternatives 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 l,
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
environmental 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 complete
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 environment. 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.

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

8



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
site.

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.

APPROVE: /?/, ̂  ,f A&J'/MA/) AklsiZ/Z.<A_
Management Division Date

DISAPPROVE:
Director, Waste Management Division Date

cc: Terri Johnson, OS-210
Don Henne, U.S. DOI
Deborah Larsen, MDNR
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

| REGION 5
? 77 WEST JACKSON BOULEVARD

CHICAGO. IL 60604-3590

VIA OVERNIGHT MAIL

REPLY TO THE ATTENTION OF:

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

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,

\
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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1.0 INTRODUCTION

Tliis engineering evaluation/cost analysis (EE/CA) was conducted to support the need for
j 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 of chemical constituents in the groundwater at the site and to reduce
the volume of chemical constituents available for downgradient transport. Reductions in
the mass and volume of chemical constituents would 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
action. Chapter 2 presents site characterization information collected prior to the summer
of 1993, including a summary of previous site investigations and physical and chemical
data that describe the preliminary understanding of she conditions at that time. Chapter 3
presents an evaluation of risks to human health at the site. Chapter 4 presents the
identification and evaluation of limited applicable alternatives and provides the rationale
for selection of the recommended non-time-critical removal action technology.

1.1 OBJECTIVES OF THE NON-TIME-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 completed 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 plan 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-p.me-cnticai removal acuon -A mid reduce the mass of chemical
.onsumems in the sroundwater and reauce tne volume of chemical constituents
available ^r downeradient transport Reductions in the mass and volume or
Chemical constituents in on-site erounowater could begin almost immediately ana
would be conducted alone a parallel path with the completion of the RI/FS wonc.

*

Environmental benems could be achieved much sooner than would be possible
if no action were taken until the RI/FS is completed and a final remedy is

plementation of the proposed removal action is consistent with
and in furtherance of the objectives and spirit of the Supernmd Accelerated
Cleanup Model (EPA. 1992*) and Michigan Public Act 307 (State of
Michigan. 1982X ana hence, n is in the puoiic interest to proceed.

Information obtained during penonnance monitoring of the system may be
usend for the RI/FS and snppteinem the evaluation and selection of a final

Oven the levels of chemical
with a final remedy.

m (uuuudwsiei samples
roflertcd at the she. 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 posnve approach to addressing the impacted
giuuudwater at the she and also have indicated that they wifl benefit from the
iridirional revenue genet ated by ditnotmg the extracted giuuudwater at the
City Ot KJUsVDSXDO WSSBBW8D6T YFCKDMflK fMmt.
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2.0 SITE CHARACTERIZATION

This chapter presents preliminary information concerning 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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2.13. She Opcratioiis and Structures

The Roto-Finish Company manufactured specialized equipment to debur and polish metal
mechanical pans, and similar objects that required smooth finishes. It is

undetermined when the company began operations in the present buildings, but it is
believed to have begun in the late 1940s to the early 1950"s. Trie business was sold and
the facilities were dosed in 1988. The layout of the Roto-Finish she is shown in Figure 2.
There are two buildings on the she: the Manufacturing Building and the Chip and
Compound Building. The Manufacturing Building housed the Roto-Finish offices, areas
used for equipment manufacturing and testing, and areas used for storage of equipment
and ""wrialt The Chip and Compound Building was used for storage and production of
the pobshmg media that were used with the manufactured finishing equipment. Most of
the manufacniring 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 laboratory wastes were discharged through a system
of septic tanks, dry wefls, and a tile field. The manufacturing and testing processes

wastewater that was discharged to a series of lagoons. Three wastewater
lagooni (herem leferred to as the west, north, and south lagoons) were located near the
eastern boundary of the uiounty, along the east and north skies of die Chip and
Compound Bidding (Figure 2). The west lagoon (located north of the Chip and
Compound Building) was the first in operation. The north lagoon (located uuiihcast of
the Chip and Compound BuJkfing) was coimnicted later to recerve drainage fi^m the west
lagoon as it became fmed. By 1979, the west lagoon was no longer in use and its presence
was not evident on-she. At this tine, the north lagoon was used as the primary lagoon
that received process wastewater and the south lagoon received drainage from the north
lagoon. In 1983, the west lagoon was rediscovered buried under an abandoned sanitary
tile field during preBnaiiary work associated with a planned expansion of the Chip and
Compound Bufldrng. The Roto-Finish facffiry was fuOy connected to the municipal
sanitary sewer system in October, 1980, after which there were no further discharges to
the lagoons. The water supply wens identified on Figure 2 and in KalamaTno County
water wen i^4*Wuf have been abandoned and are inoperable.

SUMMARY OF PREVIOUS INVESTIGATIONS

Environmental investigations have been conducted at the Roto-Finish site since 1979. An
nodal 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 RI/FS investigations began in 1989 under the oversight of both the U.S.EPA and
the MDNR. The purpose of the RI/FS is to characterize the nature and extent of

ntal impacts and to identify and evaluate alternatives for the appiopriate 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 results showed elevated levels of cadmium,
chromium, iron, and 4,4'-metnylene-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.

*j The Phase I and Phase El 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 £1 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 n 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

ij semivolatile organic compounds in on-site and off-site groundwater samples. Based on
^f these results, Phase in investigations were conducted.

| The Phase HI investigation commenced in 1992 to provide information about aquifer
I characteristics at the site and to provide information about the off-site extent of

- § groundwater degradation identified in Phase I and n sample results. A pumping test was
^ I conducted in September 1992, to determine the hydraulic characteristics of the
? 1 groundwater in the unconfined glacial drift beneath the site. In the spring of 1993, a
'• ' second Phase HI 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 (MWB5) and concentrations
were approximately one order of magnitude lower than observed in the on-site wells. A
proposal for further off-site Phase HI work was approved by EPA/MDNR in October



£figniMnftf £voi •ononrCasf AHOMU
Roio-Futa* Siu

I
Page 6

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 validated Contract Laboratory Program
(CLP) results for all compounds detected in soils and groundwater samples collected
during the Phase I, Phase 0, and Phase HI RI/FS investigations toSdate.

2J REGIONAL CLIMATE
*

Meteorological data recorded for Kalamazoo County for the period of 19S1 to 1980
(NOAA, 1989; Austin, 1979) is summarized in Table 2. The average summer temperature
is 69.8*F and the average dafly maximum temperature is 81.3T. The highest recorded
temperature for the area was 100°F on Jury 13, 1936. The average winter temperature is
28.7*F and the average dafly minimum temperature is 20 9°F. The lowest recorded
temperature tor the ant was -16°F on February 10, 1885.

The average annual pm ipiiation in Kalamazoo County is 34.8 inches, of which 58 percent
usually falls between Apirfl and September. Thunderstorms occur on approximately 37
days each year, generally during the months of June and Jury. 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 avenge annual 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 hujhcii recorded monthly average wind ipccd of* 11.7 mites
per hour occurring during the month of January.

2,4 REGIONAL GEOLOGY

The Roto-Frmsh site is located near the geographic center of Kalamazoo County. The
surfiaal geology of the area is the result of Wisconsmian glaciation, post-glacial erosion,
and urbanization. Glacial Krirmftin in this region are dominated by outwasfa deposits and.
to a lesser extant, ground moraine deposits. Total thickness for the regional glacial
deposits is mmmr»l between 250 and 300 feet (Passero, 1978).

Bedrock inanrdiafrly underlying the glacial sediments is the Missisaippian CoUwater
Shale. The Coldwater typically is a gray and bluish-gray shale with lesser amounts of
argillaceous dolomite (Rheaume, 1990).

Sous are dominated by the Kalamazoo loam (2-6% slopes) and Utbanland-Kalamazoo
(0-6% slopes). A typical sofl profile consists of a 9 inch thick surface layer of

dark grayish brown loam, underlain 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
i
4.

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 El and first part of the Phase HI 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 approximately 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.

\J
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 EQ 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 in activities. The
additional Phase HI information will include 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 intervals 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. Fades 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 HI 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 fades types: unconsolidated pro-glacial
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fluvial (or outwash) and ground moraine deposits. Ourwash deposits primarily consist of
medium to very coarse sand and gravd. with intervals 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 iE*pftfTfT typically are under-compacted, poorly graded/well sorted, and stratified
in fining-upward intervals. Ground moraine deposits primarily consist of sflty or dayey
sands and sandy silts or day (i.e. sandy rill). These deposits commonly are dense and well
graded/poorly sorted. Intervals associated with each,deposmonal fades (outwash and
ground moraine deposits) alternate with depth, likely coinciding with local advances and
retreats of the glacial ice mass.

As depicted in Figures 5 and 6. fin material generally is encountered within the upper ten
feet of the site, which is comprised primarily of sand and gravel according to the tithotogic

a the sofl boring logs. The fin material appears to be underlain by glacial
moraine deposits to a depth of over ISO feet below grade The glacial

'< are represented generally by three sand-dommated units, which occur in
broad, Gkdy interconnected zones alternating with finer-grained moratnal deposits across
most of the site. The moratnal deposits appear to be breached by channels which
apparently interconnect the three general sand-dominated units.

The upper band of outwash sands underlies the fiO material down to a depth of
approximately 20 feet below grade, and duns east-southeastward towards MW302 and
MWA3. The prcliiniaaiy soi boring logs indicate that this interval consists primarily of

and mednm-to-coarse sands, with some fine-to-coarse sand zones,
i the upper band of outwash sands, down to a depth of approximately 40 to 45 feet

is a finer-grained sequence of TTjru|tr"|f (represented m the sou Inning logs
as fine sands, sflty fine sands and sandy sOts). This sequence of sediments is interpreted to
be mnrainal, and appeals to be continuous across the extent of the site represented by die
geologic profiles. It appears to extend vertically to a depth of appioainunriy 30 to 50
feet bdow grade on die east-southeast side of die she, and vertically to a depth of
apuuuuuateh/60 feet below grade in die vicinity of MW309.

Underlying die morainal trquencr of ledininiis is another band of sand-dominated
wafiiurnH, fuiumml by a dinner sequence of morainal sediments down to a depth of
approximately 80 to 100 feet below grade across most of die eastern side of die site. The
Idhotogic desuipuuus in die sod boring logs indicate die presence of individual fining
upwards sand sequences in sand-dominated intervals beneath die she. The interpretations
of die individual fining upwards sand sequences will be refined whh die data from die
comhiioiis gamma-ray logs; however, these apparent sequences are suggestive of former
stream channels in glacial outwash deposits. Because of die migrating nature of channels
in a glackyfiuvial deposhionai setting, these channels would tend to coalesce to create a
nearly laterally continuous body of sand. Possible examples of isolated channels are
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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
m 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
TW1 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-Fmish site has been preliminarily characterized
using the geologic cross-sections (Figures 5 and 6), data from monthly monitoring of
static water levels (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 downgradiem 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 to have a more westerly component, while the groundwater flow east of
the MWBS well duster appears to have a slightly more northern component.

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

The vertical gradients are likely attributable to the three different hydrogeologic fades
present beneath the Roto-Fuosh she. The static water elevations hi the shadow wells set
in upper intervals typically are higher than those from wefls set hi 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 aquhard but does not occlude bydrologic
connectivity whh the deeper intervals. In addition, the pumping at the Upjohn faculty on
Bishop Road, southeast of the Roto-Fbush she, may influence groundwaier flow direction
at the Roto-Finish she. The relationship of the shallow, iiarrnirrfiaie and deep

i wiD be evaluated whh respect to the conceptual geologic model and
the remaning Phase m data.

Evaluation of the bydrologic performance of the she aquifer was made in September,
1992, through pumping tests condurtfd in TWl (LTI, 1993). Testing of TW1
of three variable rate pump tests and two 70 to 72 hour constant rate pump tests. The
aquifer pqfuiniaace evaluation allowed the pretimhiary calculation of specific wdl
capacity, aquifer transmmivhy, aquifer storativhy, and hydraulic conductivity. Estimated
avenge hydraulic characteristics of the aquifer include:

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

• Aquifer Trantiussrvtty - 48,400 gpd/ft;

• Aquifer Storativhy - 0.00077; and

• Hydraulic Conductivity - 48.2 to 138.9 ft/day.

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

A streamlined evaluation of the risks to human health from exposure to the chemicals
identified at the site was performed in accordance with U.S.EPA guidance for conducting
EE/CAs (EPA. 1993). The risk evaluation was performed for one exposure pathway that
is relevant to the removal action by:

• comparing chemical concentrations detected at the site with standards that are
potential chemical-specific applicable or relevant'and appropriate requirements
(ARARs) for the action,

• identiryina the chemicals which exceed the standards, and

• presenting a summary of health effects associated with those chemicals.

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 (RI/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 evaluation, 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:

• ingesrion 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 ingesrion
of groundwater could take place at or near the site in the future.

Health risks related to ingesrion of groundwater at the site appear to be present based
upon a comparison of the highest detected chemical concentrations (from samples
collected between 1989 and the summer of 1993) with maximum contaminant levels
(MCLs). MCLs are standards promulgated under the federal Safe Drinking Water Act
and would be applicable 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 sample results as follows:
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Highest detected
Chemical concentration MCL

fuo/n

1,1-dkhloroethene

1.1.1-triehloroethane

trichloroethene

vinyl chloride

480

2700

170

120

«.

5

7

200

5

2

Exposure to the chemicals exceeding MCLs (through oral mgestion or other routes) could
mutt n adverse heahh pflectt Table 8 presents mnvmry toxicity profiles,
acme, chronic, and carciuogeuic effects on human heahh, for the five chemicals with
mnpif tomiertraiiuns c Receding MCLs. This table includes the most representative
effects in the areas of acute and chronic toxicmes. carcinogencity, and other infnrmation

: to adverse heahh effects posed by each cnemkaL
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4.0 REMOVAL ACTION ALTERNATIVES

As summarized in Chapter 2. the remedial investigations conducted jo date have identified
groundwater impacts beneath the Roto-Finish property and immediate downgradient
areas. Existing data preliminarily 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, additional investigations are necessary and
are being 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
identified impacted groundwater beneatn the Roto-Finish property. However, under a
nature scenario where water supply weMs) are installed immediately downgradient of the
site, it is possible that applicable or relevant and appropriate requirements (such as MCLs)
would be exceeded. Based upon this preliminary analysis, a remedial alternative other
than no action may be selected as the final alternative for this site once the RI/FS is
completed.

ITW. the respondent to the Roto-Finish site, has voluntarily proposed to implement 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 completed, and until an final remedy for the site
is selected and implemented.

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
impacts. This goal is consistent with the relevant factors of the National 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
degradation to downgradient water supplies and potential exposure to nearby human
populations from chemicals 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. Ii is expected that the proposed non-time-critical removal action will not be
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inconsistent with the rinai selected remeov, would, to the extent practicable, contribute to
the nfirinu performance of any ruture remedial action as required by 40 CFR 300 415 (c),
mo would not mteriere with an ordertv transition to remedial action as required by 40
CFR 300.415(f). i

The proposed non-dme-cntical removai action at the Roto-Furish site is not subject to
statutory brans on removal actions. The proposed removal action would not be Fund-
•nnanrrd or conduaed under Secdon 104 (b) of CERCLA. Thererbre the statutory limits
(40 CFR 300.415 (bX5)) that require that the acnon be terminated after 52 million 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 rh^m***' constituents
available for downgradient transport until a final remedy for the site is selected and
implemented. The specific objective of the proposed removal action is tuetdbie to
establish a hydraulic capture zone in the areas of highest M***iTr* groundwater
contamination through '""'Ntiw 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 would comply with
appncabie or relevant and apr* opiate itquiiemeuts (ARARs). Total site deanup B not an
objective or within the scope of the proposed removal action, bm rather wffl be addressed
as pan of the final selected remedy. As the piuposed removal action is hnrnrirri to
temporarily abate the mgrsnon of chenBcai constituents in on-sne giuuudwater ilirough
irmallarinn of a tiMiiimriK sysnm. deanup leveb applicable to a remedM action do not
>ppiy to the lemoval acnon and therefore are not idn<ifif»l in this r nginrfring
evaluation/cost analysis (EECA).

43 GENERAL REMOVAL SCHEDULE

with the requirements of 40 CFR 300.415 0>X3), the proposed removal action
BMC after pubnc comments are addressed and U.S.EPA seiecis

removal action in an Action Memorandum. The currently scheduled
val action is November. 1994. The start date is subject to change

s alternative selection and public comment ]

would begin as soon as
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.veather conditions. It is anticipated that a removal action would take approximately one
to tour months to construct and would continue to operate until a final remedy tor the
Mte is selected and implemented.

4.4 IDENTIFICATION AND EVALUATION OF TECHNOLOGIES

Technologies suitable to conditions at the Roto-Finish site were identified based on the
removal 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 available technologies was not evaluated
in favor of evaluating only a limited set of technologies that have been demonstrated to be
effective for sites with similar conditions. The identified technologies fall into the general
response categories of Groundwater Collection. Treatment, and Discharge. Each
technology identified was evaluated for engineering feasibility and impiementability. A
description of the technologies identified for each of the response categories are described
below with a summary of the results 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. Technologies identified that would potentially meet the
primary objective of the proposed removal action to temporarily collect the groundwater
in this area include:

1) Extraction wells -Groundwater collection would be achieved through continual
pumping of on-site groundwater extraction weils. This technology is retained
as it is both feasible and implememable.

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

Pumping ot the extraction wells to collect the groundwater beneath the Roto-Finish site will
generate water that requires treatment prior to disposal. The type and degree of treatment
required will depend upon the particular chemical constituents hi the extracted water and
the edBuent ihnhs that must be met prior to discharge of the water The primary chemicai
^ ontiuueuu hi the groundwater at the Roto-Finish she likely requiring treatment include
volatile organic compounds (VOCs) and possibly the metals arsenic. Tine, and/or
inanginrv The chemical consriniem concentrations measured to date at the Roto-Finish
she are «"T'">*fii hi Chapter 2. Technologies considered for the treatment of die
extracteo grounowaier mcuoe.

1) Off-site Treatment - Under this technology, the groundwater would be
discharged directly to the Kilamamo Water Redamanon Plant (KWRP) for

The KWRP is an advanced wane water trraimrm plant capable of
coiiiiinicnTs idem i tied in the i

the Roto-Finish she. The KWRP uses a Zunpro activated carbon system for
p*?*'T*'"*p hs •flfr'*'* prior to discharge into the y•!••«•»«««* River. The sysuni
hei the design capacny and capebuny to enectrveiy treat the water that wffl be
geaented at the Roto-Fmish she. The City of KalamaxDO has conansflacated in

that the ojusfloty and Quality of the groundwater wffl not pose a
: (see Appendix D).

1992 pump test at the Roto-Fmisfa she, uuige water and piny test'
U'eaied by the KWRP. Because this water contained

to those expected to be present in the extracted
at the she, it is anticipated that the KWRP wffl have no difficulty

in cileclively treating the extracted grouudwatei. In *™tiiroii as shown m
Table 9, the highest < umiffnuaiioni ot consthuents in ground water are well
below the mdustrad uieu'esiment bnats for the KWRP. A

is present on-che, aUowmg for immediate
The tinimy sewer which is eApeued to icceivt the

i separate from the fUff*n sewer system, so
a wet weather cm-off system wffl not be necessary. This technology is i
for further consideration.

2) Carbon Adsorption - Of game compound » ••'*!• mum* hi
--- L^ m^^^mft^^ *l^iv^Mfl^B A«4A««M^MMM - - 1 - - -* - t 1 "m.?—canoe icuuucu na^^iyi anaorpuon onto giauuiar acnvateo caroon. lots

technology could also be used as a polishing step for other ueauuem such as
air snipping to further reduce organic chemical concentration or to reduce air

Specific design parameters for this technology are df iff if IT MI
flow rates and rhenaxil constituent concentrations. UBS technology is
tfim'utfA 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 difiusers, 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 plant - 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
would 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 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 consideration.

3) Discharge to surface water - Treated water could be discharged to the
Olmstead County drain, located approximately 4000 feet north of Roto-Finish



•tolo-fma* Siu
*AO- y

Pan 21

property A force main or gravnv sewer would be required to be constructed
:o transport water rrom tne she to the drain. Access approval and eas
from the adjacent airport and railroad would be required to install the
line. This technology may require a NPDES discharge permit and discharged
water would be lequired to meet effluent limits espbh'shnri Extracted
giuund water may have to be treated for metals (arsenic and zinc) in addition to
organic rompmmdt depending upon the actual concentrations in extracted
giouud water and effluent limns. Pilot studies to determine actual

in extracted groundwater would be necessary to evaluate
requirements and design. Due to the. tune required for design

evaluations and to obtain discharge peiuuis and access agreements, this
technology would not be comment with the objectives and proposed scope
and schedule of the noo-ome-critical removal action. For this reason, this
technology is dirraruied from turther consideration.

4JS ALTERNATIVE DEVELOPMENT

d according to the uuuuent technology uupioytd and

m the tliree
A total of* three alternatives have been

of the
with air stripping, on-stte treatment with

(discharge; to i

4.5.1 DcauiuUiMi «f Alt

The iciected alternatives are divided into three groups by treatment technology. The

1. Groundwater Extraoka with OfKiteTr
2. Giuuulwatei Extraction win On~Site Carbon Treatment and Discharge to

3. Giuuuuwaier Extraction with On-Site Air Stripping and Discharge to Sanitary

Brief descriptions of the selected candidate alternatives are presented below.

Aktenmove 1: Grwndwater Extraction with Off-site Treatment. Under this
alternative, two extraction wdb would be installed on the Roto-Fmish property.
Groundwater would be contmuousiy extracted at a rate of 50 gpm from each of the
recovery weils to establish a collection zone through the drawdown cones of influence rrom
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:he operating recovery wells. Two wells are proposed so that each extraction well can
>oerate as a separate system, allowing continuous operation of one well should the other

ACI! require service. In addition, the two wells are anticipated to create a larger
collection zone than a one-well system pumping at a comparable rate. The recovery
-.veils would collect impacted groundwater within the collection zone and reduce the mass
or chemical constituents in the groundwater and the volume of chemical constituents available
for downgradient transport, therefore meeting the objective of the removal action. Extracted
groundwater would be discharged directly to the City of Portage sanitary sewer system for
conveyance 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 quality of the groundwater
wiii not pose a problem 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 similar to those detected in groundwater at the site, it is expected
that the KWRP will have no difficulty 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 pretreatmem 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 a wet weather cut-off system will not be necessary.

Alternative 2: Gronndwater 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-scale
carbon vessel would be used. Pretreatment of the extracted groundwater may be

t necessary to optimize performance of the carbon. After treatment, the treated
^* groundwater would be discharged to the City of Portage sanitary sewer for conveyance to

the KWRP.

Alternative 3: Gronndwater Extraction whn On-Site Air Stripping. This alternative
is similar to alternative 2, with the exception that air stripping is employed to treat the
extracted groundwater, rather than carbon. Forced air is mixed with the water by diffiisers,
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. For purposes of this evaluation, it is assumed that treatment of the off-gases and
polishing of the aqueous effluent would 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, tne candidate alternatives were each evaluated for eifecuveness.
:mpiementaoiiity, and cost, consistent with US.EPA guidance lEPA. 1993).

4.S2 Alternative Eflectiveness

The edecnveness of the three alternatives was evaluated whit consideration of the
following criteria:

• Overall Protection of Pubbc Health and the Environment;

• Compliance with ARARs;

• Long-Term Effectiveness and Permanence:

• Reduction of Toxkhy, Mobility or Volume Through Treatment; and

• Short-Term Eflecuveness and Time Until Response Objectives are Achieved.
Die evaluation of the alternatives under each of these criteria is summanzed below.

Overall Protection of Hunan Health and the Enrironment. Within the scope of the
proposed removal action, all alternatives would provide die same degree of overall
piutecuon of public health and die environment, as they are all projected to meet the
removal action objectives and other evaluation criteria. Ttegramdwater extraction from
recovery wells would collect impacted groundwater, thereby reducing the mass of
chemical cousDtuents ^^ tne cromvrwater at tne site and the volume or cuenucat
constituents available tor downgradient transport. No adverse public health

*jpS> ssvi|̂ î EBsaBBVBa)aaH^y •na^ar easAS âi•••••• v^p w^M V Ma^EHiiAHaW^U* ^*A V8^HMBassvv^W« XUBaiBwEX »i^BawJv™/j •U

are projected to comply with ARARs. result in a reduction of the
y, or volume of hazardous mtmmn, and reduce the heakh risks •*•"• «•'••* with

ot the extracted
with the CERCLA section 121 uieieience for

. In addmon, afl alternatives mcude n

i ARABs. Section 300.415(0 of the NCP requires that removal
ARARs under Federal or State envaronmental laws or faculty smng unvs, to the

; the scope of the removal. T^pateaMd»aie^,^ocuian'
and acnonrspecmc Federal ARARs and state ARARs are swansroed below:

Ftdtfot CnflBscaf Sptofic ARARs, The primary federal regulations that make up the
sto Sbi futa water and groundnater and mdude:

• Oean Water Act (33 USC 1251);

• Safe Drinkmg Water Act (42 USC 300f); and

• Resource Conservauou and Recovery Act of 1976 (RCRA, 42 USC 6901).
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Chemical specific cntena for surface waters ana maximum contaminant levels (MCLs) for
groundwater have been developed under these laws that would apply to a removal action
at the Roto-Finish site. All alternatives would meet the ambient water quality criteria
developed under the CWA as discharges to surtace waters would be treated and
discharged in accordance with NPDES permits established undery 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
tor down gradient transport, it is not within the scope of the removal action to attain groundwater MCLs.

Federal Location Specific ARARs. No location specific potential ARARs are applicable
to the removal action and therefore each alternative would comply. In addition, because
the action to be implemented on the Roto-Finish site -would not include activities that
could interfere with operations at the nearby Kalamazoo/Battle Creek Airport, there are
no location specific Federal Aviation Administration (FAA) regulations that would apply.
The major regulations comprising the location specific ARARs for CERCLA removal
actions include: Resource Conservation and Recovery Act, National Historic Preservation
Act, Clean Water Act, Wilderness Act, Fish and Wildlife Coordination Act, Scenic Riven
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 fault 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 included on the National Register of Historic Places. Therefore, none
of the potential location specific ARARs identified above are applicable or relevant to the
removal action.

Federal Action Specific ARARs. The action specific ARARs that would be applicable
include those related to the treatment and disposal of the extracted groundwater under the
Clean Water Act and RCRA. For Alternative 1, the groundwater would be discharged
'Krmty t" lh* r'*y nfK»\»m»Tnn in accnrriyfxy wjfn a COmTOl ^QCWPgnt The City WOUld

in turn monitor, treat and discharge the water in accordance with their NPDES permit, and
therefore compliance with the Clean Water Act would be achieved. The City would
impose conditions to regulate the discharge of the groundwater from the site to the
sanitary sewer in a control document. The control document would 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 disposal of carbon from the on-site treatment plant would be applicable. For
Alternative 3, it is likely that an acid wash of the air stripper would periodically be
required to remove accumulated scale. The spent wash waters would require appropriate
disposal These ARARs would include RCRA disposal requirements for solid and possibly



Engmtermg EfatwaoavCott Anaivsu

'o: 1
Pan 25

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 heahh or environmental concerns:*

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

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

• The Fire Prevention Act (Act 207. 1941);

• Underground Storage Tank Regulatory Act - (Act 423, 1984);

• Leaking Underground Storage Tank Act • (Act 478,1988);

• Michigan Water Resources Commission Act (Act 245,1929);

• Mineral WeD Act (Act 315,1969),

• Waterworks and Sewerage Systems Act (1913);

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

• Water Supply and Sewer Systems Act (Act 368,1978);

• Michigan Compfled Laws- Section 257.722;

• Air Pollution Act (Act 348,1965);

• Safe Drinking Water Act (Act 399.1976);

• Sofl Erosion and Sedimentation Control Act(Act 347,1972);

• Environmental Response Act (Act 307,1982);

• Wedands Protection Act (Act 203,1979);

• Natural River Act (Act 321, 1979);

• Endangered Species Act (Act 203,1974); and
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• Environmentai Protection Act (Act 127, 1970V

Of these, the only potential state ARARs applicable to Alternative 1 include Act 245 rules
as they apply to the discharge and subsequent treatment of the extracted groundwater
under NPDES permits. As discussed above, Alternative 1 would comply with these
ARARs by meeting requirements of the discharge control dodumem with the City.
Compliance with the cleanup 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 would generate emissions to
the atmosphere, requiring compliance with Act 348. No alternative would be constructed
in wetlands, create soil erosion, nor cause environmental or ecological damage to occur.
Therefore, ail alternatives would comply with state laws and regulations protecting public
health and the environment, as applicable, or relevant and appropriate.

\J

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
final remedy. It is anticipated that none of the alternatives would
interfere with an orderly transition to the remedial action. Necessary post

fc - 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 Toriciry, Mobility, Volume Through Treatment All alternatives would
reduce the mobility and volume of hazardous substances at the site by containing,
collecting and treating the impacted groundwater. All alternatives would result in
treatment of approximately 100 gpm of impacted groundwater through carbon adsorption
or air stripping. Regeneration of the carbon for all alternatives would result in the
destruction of adsorbed organic chemicals. The mass of chemicals destroyed is estimated
to be less than 1 Ib per day. All alternatives address the statutory preference for
alternatives involving treatment components.
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Short-Term Effectiveness and Time Until Response Objectives are Achieved.
All alternatives are projected to provide short-term effectiveness by collecting
.mpacted groundwater to reduce the mass of chemical constituents in the
.iroundwater and to reduce the volume of chemical constituents available for
jowngradient transport. Based upon the pumping test results (LTI. 1993) it is estimated
:nat the collection zone would be established within a day of the initiation of pumping. All
alternatives call for grouudwater eoncnon troin two wells in the northwest corner of the
property at a rate of appromnmriy SO gpm trom each well. It is estimated that alternative
one could be u»iuaii.ied within a 30 day time frame. Alternatives 2 and 3 would fikeiy
require 90 to 120 days.

None of the alinninves would result in any adverse'effects on the pubfic during
impinnfnranon. Major removal acnvincs such as well nmalujtoft and operation would be
conducted on Roto-Finish property, and therefore would not disrupt uaffic or the
surrounding community. The treatment and discharge systems would be dosed systems
resulting in no advene eflects on the surrounding community due to f"ww**i or fugitive

Worker health and safety reqwrements would be enforced during the installation and
lofthesya

^^ î • a • ^»

4A3
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iiiuiHilion of the system).

1992 pump test, the
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cmgewHcra. Aternarivesx«•»j
emanve 1, as they require the intialuilinn of
sysuui, m addition to the cxmcoon wens,
systems proposed for Alternatives 2 and 3

would be adnaastranvery feastbie. No waivers of statutory limits would
as the siamiory omits do not ippiy. The mimoiy bmits do not
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because the removal action would not be tuna-financed and will not be conducted under
Section i04(b) of CERCLA.

A building permit would be required for Alternatives 2 and 3, and all alternatives would
require electrical permits. All alternatives would require the drafting of control documents
from the City of Kalamazoo, and permits to connect the discharge lines to the sanitary
sewer. There are no difficulties anticipated with obtaining any of the required permits or
control 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 should be acceptable to the state and .community. As discussed above, all
alternatives would comply with applicable state ARARs within the scope of the removal
action. It is anticipated that any of the alternatives would meet with state and community
acceptance, in that all would provide immediate benefits, with no adverse effects.

4.5.4 Cost

The capital cost of Alternative 1 is estimated to be SSI,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 alternative 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 capital cost for Alternative 3 is estimated to be $93,000. The cost for annual O&M is
estimated to be $183,000 (including costs for periodic sampling of monitoring wells). The
present worth (at 7% discount) of the removal alternative is $424,000, assuming 2 yean
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 employed. Alternatives 2 and 3 call for the
on-site treatment of the extracted groundwater prior to discharging to the KWRP
whereas Alternative 1 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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:ne siroundwater and would not require pre-treaiment. .As discussed above, ail
alternatives are projected to be as effective and implementable. The major
Jifferences between the alternatives are the degree of implementability and costs.
Alternatives 2 and 3 are more difficult and costly to implement because of the
additional design considerations, materials and services, add associated costs for
installing and operating either of the on-site treatment systems. In addition, a per
volume fee is levied by the City of Portage for discharge into their municipal
sanitary sewer system (which connects to the KWRF) whether or not the
groundwater is pretreated. No technical advantages or significam benefits have
been identified for selecting Alternatives 2 or 3 over Alternative 1. All
alternatives would meet the objectives and remain within the scope of the removal
action.

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

Sao* 1981, remedial investigations hive beat conducted at the Roto-Finbfa site under the
of U 5 tit*A and MurlR. Giuuudwater impacted win ofgamc i'-fiffflfTJ'T and

een identified at the site. The highf p areas of impacted gnnndwater have
oeen ioeuDku6fl to oe located oenesKD tne Rovo** mtso property- Poteuoai soovce siees
c^vssve ^vater isflDonsi ^were TemeonVEefl pnor to i yo*t. investnaoons 10 oewBOBue tne
cxBcnt ano omnooooo ot cnemcai comocoents m ffvoundwaier uov^uwaQient ot tne site
ar»fr»MtiiiijtrthgmnA«t»ri

A uidiufliouy risk evakumon (Chapter 3) did not identify any easting compiete exposure
COIMCI. and therefore the site poses no known riming health thrtiii. However, the
conoenwiom ot cneflflacstt m stronnoiMfmer venesttn tne jtoto^finisii nrooer^r exceed tneir
respective MCLs and there is a notrnrial for new wells to be insnuJed at or near the site
in the future. Therefore, upon completing the RI/FS, a remedial action other than no
action may be selected as the final remedy for die site. As such. ITW. the respondent
to the Roto-Furisn site, has voluntarily proposed to proceed immediately with a non-thne-
cntical action to reduce the mass of chemical constituents in the groundwam and to reduce the
volume ot chemical constituents available for downgradiem transport until the RI/FS is completed
and a final remedy for die site is selected and implemented.

As rrniiifBd by 40 CFR 300.415, an engineering evaluation and cost analysis of potential
atenanvef w« conducted forme nonHiine-criricil removal action. Three alternatives
were ylciiififd that would meet the objectives and remain within the scope of die non-
tun&'CnDca* femowai action* ^aii attematives ^veve detennmed to ffifffft tne flenevai cntena
of efiecnvenea and mmkmemabffity. The three candidate tttenmrves were comparatively
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evaluated for effectiveness, implememabiiity and cost with consideration of the following
catena:

t Overall protection of public health and the environment:

• Compliance with ARARs; i

• Long-term effectiveness and permanence;

• Reduction of toxicity, mobility or volume through treatment;

• Short-term effectiveness;

• Technical feasibility,

• Administrative feasibility;

• Availability of services and materials; and

• State and community a»»c£ptance

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 alternative for immediate implementation.
Alternative 1 would be as effective as and more implementable than alternatives 2 and 3.
Alternative 1 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 implemented.
Alternative 1 is projected to meet the objectives and evaluation criteria of the removal
action. Alternatives 2 and 3 offer no significant benefit over Alternative 1; are more
costly: and would not achieve any greater protection of human health 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 alternative 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 for downgradient transport.
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TABLE 1
CHRONOLOGY OF INVESTIGATIONS

AT THE ROTO-FINISH SITE

May-September. 1979

October, 1979-January,1980

October, 1980

Fall, 1981

September-November, 1983

1986

January 4, 1988

October, 1988

March-June, 1989

January, 1990

June, 1991

June-November, 1991

August, 1992

September-October, 1992

November, 1992

February, 1993

March, 1993

April-June, 1993

June, 1993

October, 1993

Sampling of North and South Lagoons by MDNR
/
4.

Hydrogeoiogical Investigation at Roto-Finish Site

Connection to Municipal Sewer Service

Excavation of North and South Lagoons
*

*

Supplemental Hydrogeoiogical Investigation and
Excavation of West (Buried) Lagoon
Site Included on National Priorities List

Effective Date of Administrative Order by Consent
Regarding Remedial Investigation and Feasibility Studv
Submittal of Revised Phase I Remedial Investigation
Workplans
Phase I Remedial Investigation Field Activities

Draft Phase I Remedial Investigation Report Submitted
to EPA
Approval of Phase II Remedial Investigation Workplans

Phase 0 Remedial Investigation Field Activities

Approval of Phase HI Remedial Investigation
Workplans
Phase 01 Remedial Investigation - Pumping Test Field
Activities
Submittal of Draft Technical Memorandum in. 1 -
Aquifer Performance Evaluation
Submittal of Validated Contract Laboratory Program
Analytical Result Summarys for Phase I and Phase n
Data
Submittal of Revised Technical Memorandum ffl.l -
Aquifer Performance Evaluation
Phase in Remedial Investigation - Off-site Investigation
Field Activities
Submittal of Technical Memorandum ffl.2 - Preliminary
Evaluation of Exploratory Well Data
Approval of Addit><vui Phase III Remedial Invewg?*ion
Off-site Field Activites

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

PARAMETER KALAMAZOO COUNTY

Average TamcMrature (Summer)* 69.8° F

Average Oaiy Maximum Temperature 81.3° F
(Summed* L

Highest Recorded Temperature* 100° F

> Tamparatura (Wimarl* 28.7° F
*

Daiv Minmum Tamparatura ' 20.9° F

cordad Temperature* -16° F ,

Total Annual Preciuiuiioii* 34.8 inchas

llaa»ia»t 24-hour Ramfal* 5.6 inchaa

Avaiaoa Saaaonai Snowfal 73.1

A«araoa Ralativa Humidky at Dawn" 80%

Avaraga Ralativa Humidfcv at Midday** 62%

nt̂ ^k^^M^^ m^ t^^^-—-!»?— *»^ •— A^
•̂ •TvCDUn Of rrvVaVimQ WWB

Miiiiiium Avaraga MontMy Wind Spaad** 11.7moh

: and Atmoapharic Administration. 1989
**ftafaranca: Austin, 1979
Avaragaa contain data from 1951 to 1980

L77, Umno-Tech, Inc.
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TABLE 3: SCREEN SETTINGS OF MONITORING WELLS
ROTOFINISH. Portage. Ml

IVELL /.D.

MW-A1
MW-A2
MW-A3
MW-A4
MW-A5
MW-A6
MW-B1
MW-B2B
MW-B2A
MW-302
MW-B3A
MW-B3B
MW-B4A
MW-B4B
MW-B4C
MW-309
MW-310
TW-1
MW-B5A
MW-B5B
MW-B5C
MW-B6
MW-B7A
MW-B7B
MW-B7C
MW-B8
LG-1
KA-6
KA-7
KA-2
KA-3
KA-10
KA-4
KA-5
KA-13

DEPTH OF ELEVA TION OF
DATE SURFACE SCREEN INTERVAL9 SCREEN INTERVAL
DRILLED ELEVATION UPPER LOWER UPPER LOWER

(FT) (FT) (FT) (FT) (FT)
3/13/89
4/3/89
4/7/89
4/4/89
4/4/89
4/5/89

6/20/91
6/10/91
7/1/91

7/25/91
10/10/91
10/11/91
10/25/91
10/24/91
10/14/91
10/30791
10/28/91

9/2/92
4/29/93
4/29/93
4/28/93

5/7/93
5/12/93
5/12/93
5/10/93
4/30/93

5/1-3/91
1986
1986
1986
1986

6729/88
1986
1986

7/5/88

861.65
858.86
860.54
865.33
862.26
859.93
859.38
863.42
862.84
862.42
858.50
858.50
860.80
860.80
860.80
863.80
864.10
865.09
858.15
858.15
858.15
865.40
860.92
860.92
860.92
863.91
854.40
871.03
871.03
864.53
864.53
870.44
867.95
867.95
870.91

40.00
31.09
43.00
45.25
39.34
39.47
60.50
62.00
33.00 '

103.00
40.00
59.00
41.00
70.00

101.50
105.00
81.50
24.50
41.50
76.50

104.50
111.50
46.50
76.50

101.50
76.50

134.00
33.00
67.00
29.00
89.00
41.00
56.00

124.00
50.00

45.00
36.09
48.00 *
50.25
44.34
44.47
63.50
65.00

'36.00
106.00
43.00
62.00
44.00
73.00

104.50
108.00
84.50

139.50
44.50
79.50

107.50
114.50
49.50
79.50

104.50
79.50

179.00
38.00
72.00
34.00
94.00
46.00
61.00

129.00
55.00

821.65
827.77
817.54
820.08
822.92
820.46
798.88
801.42
829.84
759.42
818.50
799.50
819.80
790.80
759.30
758.80
782.60
840.59
816.65
781.65
753.65
753.90
814.42
784.42
759.42
787.41
720.40
838.03
804.03
835.53
775.53
829.44
811.95
743.95
820.91

816.65
822.77
812.54
815.08
817.92
815.46
795.88
798.42
826.84
756.42
815.50
796.50
816.80
787.80
756.30
755.80
779.60
725.59
813.65
778.65
750.65
750.90
811.42
781.42
756.42
784.41
675.40
833.03
799.03
830.53
770.53
824.44
806.95
738.95
815.91

NOTE:
MW-A, KA wriM «*•• h*w 6' wtMiw: •« other mm*.

ten to ttw d«oih Mow o.rounrt to**
i 3' LO-1 on* TW-1

SCXEBtXLS. 1030W-23* PM LTV, L/mno-Tec/J, /nc.



TABLE 4: GROUND WATER VERTICAL GRADIENTS
(AUGUST 27.1993 STATIC GROUNDWATER ELEVATION DATA)
ROTO-FMSH SITE. PORTAOE, W

i OF

W

OMAM.t

Well Relative Stratigrapr Screen Centeri static water Level Elevation (ft):

Cluster Location of Screen Elevation (ft) a/27/93
MWB2A shallow 828.34 1 842.55
MWB2B intermediate 799.92! 841.84

difference— 28.42! 0.71
gradient (ft/ft)'— 0.0250

Well Relative Stratigrapr Screen Center
Cluster Location of Screen Elevation (ft)
MW-A5 shallow 820.42
MW-302 deep 757.92

difference— 62.50
gradient (flffi)'— . .

Static Water Level Elevation (ft):

8/27/93
842.06
842.37

-0.31
-0.0050

Well Relative Stratigrapr Screen Center
Cluster Location of Screen Elevation (ft)
MWB3A shallow 817.00
MWD3B intermeotate 798.00

Static Water Level Elevation (ft):

8/27/93
845.68
845.28

difference— 19.001 0.40
gradient (ttffi)'— I 0.0211

Well Relative Stratigrapr Screen Center
Clutter Location of Screen Elevation (ft)
MWB4A shadow 818.30
MWD4B intermediate 789.30

difference— 29.00
gradient (ttffi)*—

Static Water Level Elevation (ft):

807/93
842.37
842.25

0.12
0.0041

Well Relative Stratigrapr Screen Center
Cluster Location of Screen Elevation (ft)
MWB4B intermediate 789.30
MWB4C deep 757.80

difference— 31.50
gradient (flffi)*—

Static Water Level Elevation (ft):

8/27/93
842.25
842.28

-0.03
-0.0010

Well Relative Stratigrapr Screen Center
Cluster Location of Screen Elevation (ft)
MWB4A shallow 818.30
MWB4C deep 757.80

difference 60.50
gradient (ft/ft)*—

Static Wafer Level Elevation (ft):

027/93
842.37
842.28

0.09
0.0015

Well Relative Stratigrapr Screen Center
Cluster Location of Screen Elevation (ft)
MWB5A shallow 815.65
MWB5B intermediate 780.65

Static Water Level Elevation (ft):

V27/93
840.43
840.43

difference— 35.00! 0.00
gradient (ft/ftp— 0.0000

KM**.* UMNO-TECH, INC



TABLE 4: GROUND WATER VERTICAL GRADIENTS 2V

(AUGUST 27.19SI STATIC GROUNDWATER ELEVATION DATA)

Well Relative Stratigrapr Screen Center State Wat* Lav* Efcvaoon (ft):
Cluster Location of Screen Elevation (ft) &27/9S
MWB5B irtWiMdHM 780.65 840.43
MWB5C dMp 752.65 840.39

28.00 0.04
0.0014

Well Relative Stratigrapr Screen Center State WMT Lav* Snonan (ft):
Ouster Location of Screen Elevation (ft)

815.65: 840.43
MWB5C dMp 752.65 840.39

63 OO 0.04
(»mr— . 0.0006

Wen Relative Stretigrepr Screen CenteriSMC w*trL**tCt9v**»t (ft):
Clueter Location of Screen Elevetion (ft) ̂
MWB7A atalow 813.42! 841.02
MWB7B •Mmiii*Mi 783.421 840.68

30.00 034
0.0113

Center
HI (ft) IElevation (ft) I atzr/aa

783.42) 840.68
MMJB7C dM£ 758.42! 840.62

2S.OOI 0.06
0.0024

RalatiKa Stratigrapr Screen Center; SMfcifVî rLw^ a>^Mi(Tr;:
duetef Location of Screen Elevation (ft) VZ7H3
IHMB7A AeftW 813.42 841.02
IMVB7C dMg 758.42 840.62

55.00 0.40
(>My— 0.0073

IPVJ)

LMND-TECHIMC



TABLE5: Page 1 of 3
Chemicals Analyzed in Ground Water Samples: Frequency and Concentration Range

Rotoftnish, Portage Michigan
(May, 1989-May, 1993V

Chemicals Frequency of
Detection*

Range of
I Detection Limits

(uo/l)

Range of
Positively Detected

• Concentrations (ugfl)
Inorganics
Aluminum 2 / 3 9 21.4- 378 130- 892
Antimony 0 / 3 9
Arsenic i 8 / 3 9
Barium 39 / 39
Beryllium ; 0 / 3 9
Cadmium 0 / 3 9
Calcium
Chromium
Colbalt

39 / 39
41 39

10 / 39 . .

23- 36
.1.2- 50
4.

0.5- 2
4- 5

3.8- 7
5- 12.4

Copper 16/39 | 3 - 20.2
Iron 25 / 39
Lead 7 / 39

7.7- 175
2- 9

Magnesium 3 9 / 3 9
Manganese 39 /39
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide
Volttf/e Organ/cs
Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Oisurfide
1,1-Olchloroethene
1,1-Dlchloroethane
1,2-Dictiloroethene (total)
Chloiofoim
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1.1,2-Trlchloroethane
Benzene

1 / 39
20 / 39
31 / 39
O/ 39
07 39

38 / 39
O/ 39
3/ 39

327 39
21 39

O/ 49
O/ 49

11 / 49
41 49
O/ 49
41 49
1 / 49

23 / 49
307 49
207 49

17 49
1 7 49
07 49

307 49
07 49
07 6
1 7 49
07 49
07 49

227 49
07 49
37 49
1 / 49

0.2- 0.2
9- 35

1740 - 8040
3- 40

4.9- 8
11300- 11300

1.1 - 4
3- 11.3

10.7 - 27.9
10- 21.8

10- 120
10 - 120
10- 120
10- 120
5- 180

10- 120
5- 120
5- 25
5- 10
5- 120
5- 120
5- 120

10- 120
5- 10
5- 120

10- 10
5- 120
5- 120
5- 120
5- 25
5- 120
5- 120
5- 120

1.5 - 26.7
10.8 - 279

13200 - 259000
4.3 - 5.5
6.6 - 23.2
4.2- 16.7

54.5 • 2000
2- 3.1

4910 - 66200
8.1 - 1490

0.24 - 0.24
8.9 - 57.1.:

1730- 35000
w

3310 - 246000

3.4 - 5.4
19.9 - 3930
15.3- 15.9

10- 120
5- 79

13-27
2- 2
1 - 480
1 - 270
1 - 130

44. 44
1 - 1

5- 2700

4- 4

2- 170

2- 5
14- 14

kMPM LTI, Umno-Tech, Inc.



TABLE 5: Page 2 of 3
Chemicals Analyzed in Ground Water Samples: Frequency and Concentration Range

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

Cr/Mfncats

VotaOfe Oroamcs
Trans-i.3-Oic!tlofoprooene

UIIHMUIIII

4-Mettiy)-2-Pentanone

TetracMonMthene
1 .1 JZJZ-TetracMoroethane

^^^—^^—^—^.^BoiyRMnzene
Stynvw
Total Xywfies

Frequency of
Detection'

01 49
01 49
07 49
01 49

127 49
01 49
71 49
87 49
3/ 49
01 49
21 49

Range of
Detection Units

ftio/fl

5 -
5 -

10-
U-
5-
5-
5-
5-
5-
5 -
5-

120
120
120
120
83
120
120
120
120
120
120

Range of
Positively Detected
concentrations (fjg/i)

1 - 25

1 - 40
6-270
2 -17

2- 24

t» (2-CMonMttiyO Bher
2 **f̂ bMMM »̂̂ MMtJ

"wialUlvDnOTmi

l.3-OfcMora6enzene
1.

1.2.4-Trichtorotoenzm

9/ 39
01 39
01 39
01 39
1 / 39
O/ 6
3/ 39
O/ 39
01 33
O/ e
O/ 39
O/ 39
O/ 39
O/ 39
01 39
O/ 39
O/ 39
O/ 6
O/ 39
O/ 39
O/ 39
O/ 39
O/ 39
O/ 39
01 39
1 7 39
07 39
01 39
O/ 39
O/ 39
O/ 39
01 39
07 39
01 39
O/ 39
07 39

10- 10
10- 20
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10
10- 10

2- 40

2- 2

2- 27

10-
10-
10-
10-
10-
10-
10-
10-
10-
10-
20-
10-
10-
10-
10-
10-
20-
10-

10
10
10
10
10
10
10
10
10
20
50
10
50
10
10
10
50
10

3- 3

£.77, Umno-Tech, Inc.



TABLE 5: Page 3 of 3
Chemicals Analyzed in Ground Water Samples: Frequency and Concentration Range

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

Chemicals Frequency of Range of
Detection

Semi-Volatile Organic*
2,4-Dinitropheno! 0 /
4-Nrtrophenol 1 /
Oibenzofuran 0 /
2.4-Dinitrotoluene 0 /
Diethylphthalate 0 /
4-Chlorophenyl-phenylether 0 /
Fluorene 0 /
4-Nrtroaniline 0 /
4,6-Dinitro-2-Methylphenol 0 /
N-NHrosodiphenylamine (1) 0 /
4-Bromophenyl-phenytether 0 /
Hexachlorobenzene 0 /
Pentachlorophenol 1 /
Phenanthrene 2 /
Anthracene 0 /
Carbazole ; 0 /
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dlchlorobenzidine
Benzo (a) Anthracene
Chrysene

o /
1 /
o /
o /
o/
1 /
1 /

bis (2-Ethylhexyl) Phthalate 2 /
Di-n-Octyl Phthalate
Benzo (b) Fluoranthene
Benzo (k )Fluorarrthene
Benzo (a) Pyrene
Indeno (1,2.3-cd) Pyrene
Dibenzo (a,h) Anthracene
Benzo (g.h.i) Perylene
MOCA-

2/
1 /
1 /
1 /
1 /
O /
1 /
o/

Range of
Detection Limits Positively Detected

fpg/l)

39 25 -
39 10-
39 ..10 -
39 "10 -
39 10 -
39 10-
39 10-
39 20-
39 . • 25-
39 10 -
39 10-
39 10-
39 20-
39 10-
39 10-
33
39
39
39
39
39
39
39
39

10-
10-
10-
10-
10-
10-
10-
10-
10-

39 10-
39 10-
39 10-
39
39
39
39
39

10-
10-
10-
10-

0.2-

Concentrations (u

50
50 1 -
10
10
10
10
10
50
50
10
10
10
50 2-
10 1 -
10
10
10
10
10
10
20
10
10
18
10
10
10

3-

6-
e-

43-
15*
5 -
8 >

10 4-
10
10
10
1

2-

3-

gfl)

1

2
4

3

6
6
47
17
5
6
4
2

3

Number of samples in which the chemical was positively detected over the number of samples analyzed.
* •• * * -*- * — *-• •)/•>«.!*._ _«!:_..

1:46 PM LTI, LJmno-Tech, Inc.



TABLE 6: SUMMARY TOX1CITY PROFILES OF SELECTED CHEMICALS

I ol 12

CHEMICAL ACUTE TOXICITY SUMMARY CHRONIC TOXICITY SUMMARY CANCER POTENTIAL OTHER
Benzene Acute exposures (inhalation) to high

levels of benzene may lead to
depression of the central nervous
system, unconsciousness, and death or
may cause fatal cardiac arrhythmias.

Major toxic effect is hematopoietic
toxicity (affects formation of blood),
chronic exposure of workers to low
levels has been associated with blood
disorders, such as leukemia and
aplastic anemia (depression of all
three cell types of the blood in the
absence of functioning marrow).

Sufficient evidence that
benzene is a human and
animal carcinogen; strong
correlation between exposure
to benzene by inhalation and
leukemia.

Chromosomal aberrations in
bone marrow and blood have
been reported in
experimental annuals and
some workers.

I.l-Dichloroethene Liver appears to be principal target.
Biochemical changes and necrosis in
liver in fasted rats have been reported
to develop rapidly after inhalation.
Liver damage in fasted rats can occur
after one oral dose. At high
concentration, inhalation of 1,1-DCE
can came central nervous system
depression in humans and
unconsciousness.

Described as "exquisite hepalotoxin"
because it is more potent and faster
acting than classic bepatotoxin,
carbon tetrachloride. Kidney injury
can also occur at relatively low
doses. Report of health effects on
workers exposed to 1,1-DCE include
liver function abnormalities,
headaches, vision problems,
weakness, fatigue, and neurological
sensory disturbances.

One group of investigators
reported an increase incidence
of kidney tumors in mice
exposed by inhalation and
possibly mammary tumors in
rats. Tumor initiator activity
in mouse skin following
several treatments with
phorbol as promoter has been
described.*

Structure similar to vinyl
chloride, a known human
carcinogen, miitagenic in
bacterial tests; may be
felotoxic in laboratory
animals

I.I.I-
Trichloroethane

Trichloroethane is a CNS depressant
and may impair psychophysiological
functions. Human fatalities have been
reported following deliberate
inhalation or occupational exposures;
lung congestion was found.

Exposure by inhalation can produce
liver damage in mice and affects
drug metabolism in liver of rats.

Mutagenic in some in vitro
tests.

Trichloroethene
(TCE)

Exposure to TCE can cause depression
of'the CNS, tndudiiig-dizziness,
hcadacaci, incoorduulioa similar to
that induced by alcohol, nausea,
vomiting, and weonsckwsitess.

Long-term inhalation exposure can
affect liver and kidneys in animals.
In humans, changes in liver enzymes
have been associated with TCE
exposure.

Exposure of mice (orally and
by inhalation) and rats have
produced increases in liver or
lung or kidney tumors.

"Degrcasers flush" has been
described in TCE-cxposcd
workers who consume
alcohol.

rMFK-TTARKIW
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'1'AIILE 6: SUMMARY TO X 1C IT Y PROFILES OP SELECTED CIIKMK AU> (CONTINUED)

CHEMICAL
Vinyl Chloride

ACUTE TOXICITY SUMMARY
Acute occupational exposure to high
concentrations of vinyl chloride CM
produce syaaptoms of narcosis in
humans. Respiratory tract Irritation.
bronchlUs, headache, irritability,
memofy disturbances, and tingling
tensallons may also occur. Deaths
have been reported. In animals, alaxia,
narcosis, blood cloiiin| difficulties,
congestion and edema In lungs, and
kidney and liver effects have been
demonstrated. At high doses
excitement, contraction!, convulsions,
•nd an increase in respiration followed
by icspiralory failure precede death.

CHRONIC TOXICfTY SUMMARY
Human health effects associated with
chronic occupational exposure to
vinyl chloride include hepatitis-like
liver changes, decreased blood
platelets, enlarged spleens, decreawd
pulmonary function, actoosteoiysis
(sometimes with Raynaud-like
syndrome) sclerotic syndrome,
ihrombocytopenia, cardiovascular
and gastrointestinal loxicity, and
disturbances in vision and in the
CNS. In laboratory animals, liver
and kidney loxicity may be severe
and hiftopHtholugical changes in
lung and spleen may itlto occur with
vinyl chloride exposure.

CANCER POTENTIAL
Vinyl chloride Is a known
hunuii carcinogen causing
liver aiigiourcomas (• very
rare lumor in humans) and
(xtssibly increasing incidence
of I union of the bruin, lung,
uiid licinolytnphopoielic
system in humans Vinyl
chloride Is carcinogenic in
mice, rais, and hamsters

Oil II:K
Vinyl chloride is ninliigenie
in several tost *ystemi
Chromosome .iberialioiii
have been reported in
exposed w or ken In
humans, possible
relationships bclueen
exposure and birth dcleiis
and fcliil dciilh hn\c kwcn
re|Mii1ed Possible incrca.scil
fcl.il inoii.iliiy iinuiiig wives

workers has been detailed
J ^kclct.il v.iii.ini-.

foniul in od'sixing uf
mice cxposoi i
t>csiniion

References:
Casarell and Doull, 1916. Toxicology, 3rd edition Ed. C.D. Klassen, MO Amdur, and J Doull New York: Maumllan
Inlenuuional Agency for Research on Cancer, 1973,1979,1910. (ARC Monographs, Lyon, France.
National Academy of Sciences, 1977. Drinking Water and Health.
Silling, 1981. Handbook of Toxic and Hazardous Chemicals. Park Ridge, N.J.: Noyes Publiciiiioiu
Spencer and Schaumburg, 1980. Experimental and Clinical Neurotoxicotogy. Ballimore: Williams uud Wilkiiu
American Conference of Governmental Industrial Hygienists, 1980,1984. Documentation of the Threshold Limit Values
Sax and Lewis. 1987. Hazardous Chemicals Desk Reference. Van Nostrand Relnhold Company, New York,
NIOSH, 1990. Pocket Guide to Chemical Ha/ards. Washington, D.C.
40 CFR 141:23720-34. July 8, 1987. EPA, Drinking Water.
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TABLE 7:
Maximum Detected Concentrations vs. Likely KWRP

Industrial Pretreatment Discharge Requirements
Roto-Finish Site, Portage, Michigan

Parameter

Total VOCs
Dissolved Cadmium
Dissolved Chromium
Dissolved Copper
Dissolved Lead
Dissolved Nickel
Dissolved Zinc
Dissolved Cyanide

Roto-Finisri
Highest Detected

Concentration
(ug/L)

<2500
<5
5.5
16.7
3.1
57.1
3930
15.9

Parameter

VOCs
Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Nickel
Total Zinc
Total Cyanide

KWRP Industrial
Pretreatment Limit

(ug/L)

no limit
40

4670
2230
110
1590
5300
250

KWRP Kalamazoo Water Reclamation Plant
VOCs: Volatile Organic Compounds

MMNPJU
Umno-Tech, Inc.



TAlU.fc: 8: Summary of Ettlmattd CotU for Rtmoval Action AHemitlvet

Treatment Option
lelA TaMa t̂alV^Ml4

Direct CepNal Cost
busrad CMittal Caaki

Dired Operation 4 Maintenance Costa

Total tor Operating Ufe of System, at Given Discount Rate:

Garten Adsorption
Dired CapHal Cost

Indlred Capital Costa

Dired Operation 4 Maintenance Costa
Indlred Operation 4 Maintenance Costa

Total tor Operating Life of System, at Given Discount Rate:

Air Stripping
Dired Capital Cost

Indkect Capital Costa

Dired Operation 4 Maintenance Costa
IndVed Operation 4 Maintenance Costa

Total for Operating Ufe of System, at Given Discount Rale:

Engineering (10%)
Overhead A Prom (10%)

Contingency (25%)

Engineering (10%)

Contingency (25%)

Engineering (10%)
Overt**! & Profit (10%)

Contingency (25%)

Engineering (10%)
Overhead & Prof* (10%)

Contingency (25%)

Engineering (10%)
Overt»»d& Profit (10%)

Contingency (25%)

Engineering (10%)
OverheedA Profit (10%)

Contingency (25%)

Discharge Option
KWMP

$35,000
$4,000
$4,000
$9,000

$107,000
$11,000
$11,000
I2ZJ2Q0

$332,000

$170. IK,,
$17.000
$17.000
$43.000

$397.000
$40.000
$40.000

$1,281,000
f-

$64,000
$6,000
$6,000

$16,000
$126,000
$13,000
$13,000
J32.QQQ

$424,000

NOTE: AM4Nm>Miop« l̂neW«el2yMninda7%dlMounlrato.

COSTSUM3.XLS: S/7IS4 - «:4S PM LT7, Llmno-Tech, Inc.
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ANALYTICAL RESULTS

FIOTOfTNBH SHE

SO*. SAMPLES

10:56 AM. 10/15/93
(MASTER.S.XLS)

WeHO
SempteOe&h
DsU Collected

INORGANICS (mc/tea)
Alumnum
Antimony
Araanc
Barium
BaryNium
Cadrium
Calcium
Cftronvun)
Cofcaft
Coppar
Iran
Laad
Magnaalum
Manganaaa
Marcury
Nickal
PotMMjm
Safcnum
SDvar
Sodum
ThaHum
Vanadum
zme
Cyartda

\fOI AT1I P AHAANIf*^ fin/kntvw^w i iuc wnunnî w luynui

CNnommmm

Vinyl Chtortda
UJaUUOTMllV
MMnylw Cntonda)
Aoatoitt
Carbon ptouMda
1.1-OfcNoRNtiana
lfl*0tobtoroaa)iana
12-OtoMonMhana (total)
Chtoratorm
12-Otehtaraatiana

j 2-Butanona

Carton Tafcachtartda
Vinyl Acaatta
BromodcMorematiana
12-Otehtoraprapana
oa*i,>uicnoropropana
Tricntoreafiana
K«. . . —

1.12-Tnchtoroafiana
Banzana

Bromotorm

2-Haxanona
TatacMoraaiiana
l.lZ2-Tatrachtoroatiana
Tokiana
Chtorabanzana
— ̂  —ciiyiNiizw
Slyrana
Total Xytanaa

UWAI
O.S-4.S'
3/31/89

UWA1-OUO
O.S'-4.S'
3/31/89

MWA1

4.5-J0.5'
3/31/89

MWA2
0.5'-4.S'
4/3/89

MWAS&jp
O.S'-4.f.
4/3/89

MWA2
6.5-10.5'
4/3*9

UkVAJ
2'-G

4/7/89

MWA3
13--171

4/7/89
:*:•: •.-•;•• . . ' . . . . . . . . " • • *

6470
9.4 UJ
4.4

39
0.41
0.87 U

15800
1Z1

3.7 U
21.8

11300
7.8

10800
384 J
0.1 U

14.7
1070 U
028 UJ
12 U

640 U
0.38 U
11.3
43.6

1.1 U

12 U
• M | 1
1Z U

12 U
44 1 112 U
23 UJ
59 UJ

U
U
U
U
U
U

1 UR

U
1 U

U
U

U
U
U
U

U
19 IIIA U

12 U
6U
6U
6U
6U
6U
6U
6U

1310
8.8 UJ
8.9
8.8

025 U
0.82 U

22000
4.7
1.1 U

11.8
5750

7.8
9660

142 J
0.1 U
7.3 U

1010 U
0.29 UJ

1.1 U
607 U

0.38 U
4.3 U'

35.7
11 U

11 U
Ui i

U

11 U
n l iU
16 UJ
45 UJ
6U
6U
6U
6U
6U
6U

11 UR
6 1 |U
6U

11 U
6U
6U
6 1 i

U
6U
6U
6U
6U
6 1 |U
6U

11 II1 1 U

11 U
6 U
6U
6 U

6 U

6U
6U

6 U

8010
9.4 UJ
6.3

38.8
0.36
0.87 U
3080
14.00

8.7

14.6
14800

5.8
3880
422 J
0.1 U

15.6
2060

0.3 UJ
12 U

960 U
0.39 U
20.6
51.3
1.1 U

11 U
ni i

U

11 U
n l |U
16 UJ
32 UJ
S U
SU
SU
5U
5 U
5 U

11 UR
S I |U
SU

11 U
5 U
S U
5 1 |

U
5 U
5 U
SU
SU
5 1 |U
5 U

n l 1U

11 U
S U
S U
S U
S U
S U
5 U
5 U

7190
9.9 UJ
43

40.8
027 U
0.91 U
942
10.1
6.5 U
8.5

10700 J
5.9

• 1480
333 J
0.12 U
10.3
1120 U
0.31 UJ

1.3 U
841 UJ
0.4 U

15.9
38.5 J
12 U

12 UJ
19 1 11Z U

12 U
44 1 112 U
12 U
12 UJ

U
U
U
U
U
U

12 U
6 1 |

U

6U
12 U
6UJ
6U
6 1 |

U
6U
6U
6U
6UR
6 111UJ
6U

19 II1* U

12 U
6U
6U

6UR
6UR
6UR
6UR
6 UR

5180
9.9 UJ
4.6

542
0.45

i 0.91 U
12800

8.1
5.0 U

15.9
8350 J

5.7
4170 J
442J
0.12U
8.1 U

1120 U
0.32 UJ

1.3 U
673 U
0.42 U
1Z4
5Z3J

1.1 U

11 UJ
n i •

U

11 U
n i |U
11 U
11 UJ
6U
6U
6U
6U
6U
6U

11 U
6 1 1U
6U

11 U
6UJ
6U
« • |

U
6U
6U
6U
6U
6 111UJ
6U
n ||u

11 U
6U
6U
6U
6U
6U
6U
6U

3980
9.8 UJ
5.6

25.3
027 U
0.91 U
3440
11.9
4.8 U

182
9470 J
1.00
1880
277J
0.11 U
11.7
1120 U
0.33 UJ

1.3 U
715 UJ

0.42 U
10.8
42.1 J
12 U

11 UJ
n l |U
11 U
11 U
11 U
14 UJ
SU
SU
SU
SU
SU
SU

11 U
5 U
SU

11 U
5 UJ
S U
5 1 |U
SU
SU
SU
SU
S illUJ
SU

n l 1
U

11 U
S U
S U
S U
SU
SU
SU
5 U

2710
1£7 UJ
0.56
16.6
026 U
0.88 U
441 J

4

1.1 U
3.8 U

2690
1.6

514
35.7
0.1 U
7.7 U

1080 U
0.31 UR
12 U

647 U
0.4 UT

7.1 u .;
s

1.1 U-

11 UJ
n l 1u
11 U
n l 1u
1SU
11 UJ
6U
6U
6U
6U
6U
6 U

11 UJ
6 1 1u
6U

11 U
6U
6U
6 1 1U
6U
6U
6U
6U
6 1 1u
6 U

n iLIww

11 UJ
6U
6U
6U
6U
6U
6U
6U

2540
14.9 UJ
2.7

15.4
026 U
0.85 U

46000 J
6.3
2.3

13.5
5850

2.4
13600

140
0.11 U
7.5 U

1050 U
028 UR
12 U

630 U
0.37 UJ
10.5 U
2X5

1.1 U
«»*••• ••-•- •• • •• ••• .-.• •••:•• • '•f wS'. M : :• ••• • - v ... :• •

11 UJ
n l 1u
11 U
n l |U
11 U
11 UJ
S U
S U
SU
S U
S U
S U

11 UJ
5 1 1u
SU

11 U
S U
5U
5 1 1u
5U
S U
5U
5U
5 | |

U

S U
11 UJ
11 UJ
S U
S U
S U
S U
S U
5 U
S U

Pag* lot 27 LT7 - Limno-Tech, Inc.



AfULYTKM.
10:56 AM. KV1SW3
(MASTER.S.XLS)

MMM2 MIMAS MMM3 MMMJ

\0f-t f tf-105
3/3 4/74

I U
IU
IU
IU
IU
IUJ
IU
IU

IUJ
IU
IUJ
IU
IUJ
IUJ
IU
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IU

inouj
anu
anu
an u
an uj
anu

IU
anu
3RD U
»U

1900 U
anu
anu

anuj
an u
anu
anuj
anu
anu
anu

IU
IU
IU
IU
IU
IUJ
IU
IU

IUJ
IU
IUJ
IU
IUJ
IUJ
IU
IU
u
u
u
u
u
UJ
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
UJ
u
u
u
UJ
u
UJ
u
u
u
u
u

IU
IU

IUJ
IU
IU
IUJ
IU
IU
IU

350 U
anu
360 U
350 U
3SOU
360 UJ
anu
350 U

350 UJ
anu
380 UJ
anu
anuj
asouj
anu
anu

170DU
anu
•pfl) u

anu
anu
•fff uj

anu
an u
anu
anu
an u

1700 U
anu
i?nuj
anu
anu
anu

1700U

anu
1700 U
17QOUJ
anu
an u
yyp U

an uj
fOf U

1700 UJ
1700 U
•ffQ u

anu
anu

1700U

anu
anu

anuj
anu
anu
anuj
700U

anu
3§p U

I U
IUJ
IU
IU
IU
IU
IU
IU

IUJ
IU
IUJ
IU
IUJ
IUJ
IU
IUJ
IUJ
IUJ
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
u
UJ
UJ

anu
1900U
Tff |J

1900 U
1900 U
anu
anuj
an uj
an u
anu

1900 UJ
1900 UJ
an u
anu
anu

1900 U
anu
anu

anuj
an u
anu
anu
770 U
anu
JKQ u

37OU

370 UJ
370 U
370 U
370 U
370 U
37OU

370 U

310 UJ
370 UJ
390 UJ
370 U
37OUJ
370 U
37OU

37QU

37OU

37OU

370 U
370 U
37OUJ

370 U
37OU
370 U
SOU
370 U

37OU

inouj
370 U
370 U
370 U
inou
370 U

IU
IU

37OU
370 U
370 U
37OU
370 U

IU
370 U
370 U
370 U
inou
370 UJ
370 U

370 UJ
370 U
370 U
370 U
750 UJ
370 U
370 U

350 U
350 UJ
anu
anu
anu
anu
anu
anu

uj
uj
uj

350 UJ
anu
anu
anu

1700 UJ
anu
anu
anu
anu
an uj
an u
anu
anu
anu
anu

1700 U
yfQ U

1700 UJ
anu
anu
anu

1700 U

anu
1700 U
1700 U
anu
anu
anu
anu
anu

1700 UJ

1700 U
anu
anu
anu

1700U

350 UJ

anu

anuj
anu
anu
anu
no uj
anu

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 UJ
inou
370 U
370 U
370 U I
370 U -
370 U s
370 U -
370 U
370 U
370 UJ
370 U
inou
370 U
inou
370 U
370 U
370 U
inou
370 U
inouj
1000 UJ
370 U
370 U
370 U
370 U
370 U

1800 UJ
inou
370 U
370 U
370 U
inou
370 U
370 U

370 U
370 U
370 U
370 U
730 UJ
370 U
370 U

P020I27 L77 - Umno-Ttch, Inc.



ANALYTICAL RESULTS

ROTORMSH SITE

SOL SAMPLES

flaviwon: 10:S6AM. 10/15/93
(MASTER_S.XLS)

WlH ID
SamptoOaptfi
0ttai CoMaoa^

SEMI-VOLATILE ORQANICS (jJftXgJ
CM (2-EHylhexyl) Phthau*
DMvOctyt PMnalaie
Banzo (b) FkjoranffMna
Banzo (k )Ruoranffiana
Banzo (a) Pyrana
Indano (1AXd) Pyrana
Otoanzo (a.h) Antvaoana
Banzo (g.h.1) Parytana
MOCA"

MWA1
0.5--4.S'
3/31/89

300
300
390
390
300
390
390
390
121

U
U
U
UJ
U
U
U
U
U

UWA1-Oup
O.S-4.S'
3A1/89

380 U
380 U
380 U
380 UJ
380 U
380 U
380 U
380 U
191 U

MWA1
4S-.10.S1

3/31/89

SO
350
350
350
350
350
350
350
141

U
U
U
UJ
U
U
U
U
U

MWA2
QS-4.S'
4/3/89

310 U
380 U
380 U
380 U
380 U
380 UJ
380 U
380 U
SOU

MWA2-44
O.y-4.5' •
4/3/89

700
370
370
370
370

i 370
370
370
60

>

U
U
U
U
UJ
U
UJ
U

MWA2
6.5-10.5'
4/3/89

. • .: ..........I-:---..-.-::.:...::' X

240 U
350 U
350 U
350 U
350 U
350 UJ
350 U
350 UJ
SOU

MWA3

2--S1

4/7/89

370 U
370 U
370 UJ
370 UJ
370 U
370 UJ
370 U
370 U
60 U

K4WA3

if'ir
4/7/89

360 U
360 U
360 UJ
360 UJ
360 U
360 UJ
360 U
360 U

SOU

U AntfytowM analyzed tor but nou

J Anaryttwupot
UJ Anaryta was not

riy KfenOtad but IMJ nnflonfcin
•bov* ttw raporwd uinplt

lorquvuttattan

or quanttwton «mit but »M Nmii

R Anxytt WM dMMMd but ttw prvMnc* cannot ba vartttad Tha racutts ara unrattabla
dua to aanout daftdancm in ffw analyvw.

UR
(1) cannot ba caparaiad from Oiphanyiamna
- 4.4' Matiytanao* 2-Chtoro-anina: tpaoalanalyta

Blank cofcjmna indcan Hal anatym tor tia compound waa not partonnad.

I3ot27 L77 - Limno-Tech, Inc.



10:56 AM. 10HS/93
(MASTCT_S.XLS)

WHOM MMM6
BS-10S iOf-12.F 5L5"-HtS" SLS'-IO.S' 0.5"-4.f

3100
13.1 UJ
24

170
O2SU
04SU

64
Z7

334
•TOO

24

1530
84 uj
1.8
94

024 U
0.79 U
347
S2
3.4 U
45

6140
10 UJ

2GGO
92 UJ
3.1

154
0.1 U
75U

1040 U
1.5 UJ
12 U

624 U
OStUI
11.1 U
342

M U

142 J
ai u

7U
976 U
029 UJ

11 U
•70 UJ
O37U
54U

174 J
1.1 U

146
1.4

ojeu
20400

164
164
IO9

45
7100 J

012 U
33J
ii30 u

3.1 UJ
1.3 U

775 UJ
O4U

97.4
6ZSJ
1.1 U

025 U
OJSU

43000
43

400U
1.1

• 1O7
1S2DOJ

14SJ
0.1 U
7.SU

1040 U
03 UJ
12 U

O39U
74

3Z7J
1.1 U

7480
1O6UJ
3.4
137

029 U
099U

1Z1
84

16JO
11100 J

100
3120 J
924J
Oil U
9.1

1210 U
1.7 UJ
1-3 U

730 U
O44U
112
SZ5J

11000
1O5 UJ
5.4
109

O49
097U
2010
113
94U
94

14300J
112

625J
0.11 U
114
1200 U

1.0 UJ
1-3 U

717 U
O43U

494J
12 U

3710
9.1 UJ
ZS

1S4
025 U
04SU
501
7.0
3JU

112
6410 J

24
1440
161 J
0.1 U
U

1040 U
029 UJ
12 U

623 U
036 U !
94 !

2OJ .
1.1 U :

7000
94 m
8JJJ
34

04S
0.9 U
492
14.4
S3

31JJ
16

VOLAHC
11 UJ
11 U
11 U
11 U
11 U
11 UJ
5U
SU
su
5U
5U
5U

11 UJ
5U
SU
11 U
SU
SU
SU
SU
SU
5U
SU
SU
SU
11 UJ
11 UJ
SU
SU
SU
SU
SU
SU
SU

11 UJ
11 U
11 U
11 U
11 U
11 UJ
• u
6U
6U
6U
6U
6U

11 U
• U
• U

11 U
6UJ
6U
6U
6U
6U
6U
6U
6UJ
6U
11 U
11 U
6U
6U
6U
• U
6U
6U
6U

11 UJ
11 U
11 U
11 U
13 U
13 UJ
SU
SU
SU
SU
SU
SU

11 UJ
SU
SU

11 U
SU
SU
SUJ
SU
SU
SUJ
SU
SU
SU

11 UJ
11 UJ
SU
SU
SU
SU
SU
SU
SU

10 U
X)U
wu
10 UJ
12 U
10 U
SU
SU
SU
SU
SU
SU

10 U
SU
SU

10 U
SU
SU
SU
SU
SU
SUJ
SU
SU
SU

10 U
10 U
5U
SU
SU
SU
SU
SU
SU

11 UJ
11 U
11 U
11 U
11 U
11 UJ
• u
• u
6U
6U
6U
• u

11 U
6U
6U

11 U
• UJ
6U
6U
• u
• u
• u
• u
6UJ
• u

11 U
11 U
• u
• u
• u
• u
• u
• u
• u

11 UJ
11 U
11 U
11 U
3SU

MOUJ
SU
SU
SU
SU
SU
SU

11 UJ
SU
SU

11 U
SU
SU
SU
SU
SU
SU
SU
SU
5U

11 UJ
11 UJ
SU
SU
SU
SU
SU
SU
5U

Pag»4al27 L77 • LJmno-Tich, Inc.



ANALYTICAL RESULTS

ROTOFINHH SfTE

SOI. SAMPLES

10:56 AM. 10/15/93
(MASTER_S.XLS)

MfeMJO
SomptoOapM
DM* CoMacM

SEMI-VOLATILE ORQANICS <UO*Q]
PhsVstM

tM (2-CNon»tiy() Ettwr
2-CNoroqrwnol
1.3-OfcNorooannna
1,4-OlcNorotanztm
BanzylAtoohal
1,2-OfcNarolMnzar»

bat (2-CWoro-JOpropyl) Eftar

Nfrobanzarw
(•aphoran*

2,4-unwnyiprwnoi

Us (2-CHoroMhaKy) M«h«w
2,4-OfcNarafrtMnrt
1.2>TrtcMaralMnzarM

T 1 -hlnj.- - . •

Z4.S-TftoNwoprMnol

ZD-OMfeOIDlUWW

Z4-DWlroph«no<

MMnzofuran
4.4-UVWrMUUOna

DiatiytpMialaM

Ruorarw

HancMaratannm

Caftan*

Ruorantfiw

BulytMnzytpfMhalaM
3,T-DtcHoroto«iuian»
Bonn (a) Anfnnna
QvyMfw

MMM3
J7V2J'
47/89

MWA4
O.S'-4.S'

4/4/89

MVVA4
6.5-10.5'
4/4*9

MWA4

10.5-12.S-

4/4*9

MWA5
0.5-J.5-
43*9

MWA5 MMM5-4UP
5.5--10.5- S.S'-IO.f
4389 4389

MVVA6
O.y-4.5'
4S89

•.•;:;:;,- . . ; . • • • • ,, • • '•• . . . . ::.

360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U

360 U
360 U
360 U
380 U
360 UJ
360 U
360 U
360 UJ

1800 U
360 U
360 U
360 U
360 U
360 U
380 U
380 U
360 U
380 UJ
360 U

1800 U
380 U

1800 U
380 U
360 U
380 U

3600
1800 UJ
1800 UJ
360 U
360 U
360 U
300 u

360 U
1600 UJ
1800 U
380 U
380 U
380 U

1800 U

360 U

360 U
360 U
360 U
360 U
730 UJ
360 U
360 U

370 U
370 UJ
370 U
370 U
370 U
370 U
370 U
370 U

370 UJ
370 U
370 UJ
370 U
370 UJ
370 UJ
370 U
370 UJ

1800 UJ
370 UJ
370 U
370 U
370 U
370 UJ
370 U
370 U
370 U
370 U
370 U

1800 U
370 UJ

1800 UJ
370 UJ
370 UJ
370 U

370 U
1800 U
1800 U
370 U
370 UJ
370 UJ
370 U
370 U

1800 UJ
1800 UJ
370 U
370 U
370 U

1800 U
370 U
370 U

38 U
370 U
370 U
370 U
730 U
370 U
370 U

360 U
360 UJ
360 U
360 U
360 U
360U
360 U
360 U

360 UJ
360 U
360 UJ
360 U
380 UJ
360 UJ
360 U
360 UJ

1700 UJ
360 UJ
360 U
360 U
360 U
360 UJ
360 U
380 U
380 U
360 U
360 U

1700 U
360 UJ

1700 UJ
360 UJ
360 UJ
360 U

1700 U
360 U

1700 U
1700 U
360 U
380 UJ
360 UJ
380 U
360 U

1700 UJ
1700 UJ
380 U
360U
360 U

1700 U
360 U
360 U

360 UJ
360 U
360 U
360 U
720 U
360 U
360 U

340 U
340 UJ
340 U
340 U
340 U
340 U
340 U
340 U

340 UJ
340 U
340 UJ

. ^340 U
340 UJ
340 UJ
340 U
340 UJ

1700 UJ
340 UJ
340 U
340 U
340 U
340 UJ
340 U
340 U
340 U
340 U
340 U

1700 U
340 UJ

1700 UJ
340 UJ
340 UJ
340 U

1700 U
340 U

1700 U
1700 U
340 U
340 UJ
340 UJ
340 U
340 U

1700 UJ
1700 UJ
340 U
340 U
340 U

1700 U
340 U
340 U

340 UJ
340 U
340 U
340 U
690 U
340 U
340 U

370 U
370 UJ
370 U
370 U
370 U

^ 370 U
370 U
370 U

370 UJ
370 U
370 UJ
370 U
370 UJ
370 UJ
370 U
370 UJ

1800 UJ
.370 UJ
370 U
370 U
370 U
370 UJ
370 U
370 U
370 U
370 U
370 U

1800 U
370 UJ

1800 UJ
370 UJ
370 UJ
370 U

1800 U
370 U

1800 U
1800 U
370 U
370 UJ
370 UJ
370 U
370 U

1800 UJ
1800 UJ
370 U
370 U
370 U

1800 U
370 U
370 U

370 UJ
370 U
370 U
370 U
740 U
370 U
370 U

350 U
350 UJ
350 U
350 U
350 U
350 U
350 U
350 U

350 UJ
350 U
350 UJ
350 U
350 UJ
350 UJ
350 U
350 UJ

1700 UJ
350 UJ
350 U
350 U
350 U
350 UJ
350 U
350 u

350 U
350 U
350 U

1700 U
350 UJ

1700 UJ
350 UJ
350 UJ
350 U

1700 U
350 U

1700 U
1700 U
350 U
350 UJ
350 UJ
350 U
350 U

1700 UJ
1700 UJ
350 U
350 U
350 U

1700 U
350 U
350 U

350 UJ
350 U
350 U
350 U
700 U
350 U
350 U

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 U

1800 UJ
370 U
370 U

I 370 U
370 U
370 UJ
370 U

370 U
370 UJ
370 U

1800 U
370 U

1800 U
370 U
370 U
370 U

1800 UJ
370 U

1800 UJ
1800 U
370 U
370 U
370 U
370 U
370 U

1800 UJ
1800 UJ
370 U
370 U
370 U

1800 U
370 U
370 U

370 U
370 U
370 U
370 U
740 UJ
370 U
370 U

Pog»Sol27 L77 • Limno-Tech, Inc.



ANM.Y1KM.
10:56 AM. 10/1M3
(MASTEH.SJOS)

ir-ar -12.5" OSVJLS1

MOCA-

370 U
370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
•OU

73 U
380 U
380 U
380 U
380 U
380 UJ
380 U
380 U
80U

340 U
340U
340 U
340 U
340 U
340 UJ
340 U
340 U

SOU

190 U
37OU
370 U
370 U
370 U
370 UJ
370 U
370 U
80 U

350 U
350 U
350 U
360 U
350 UJ
350 U
3SOU
SOU SOU

431
3701
3701
3701
3701
3701
3701
3701

W I

U

P«0»eal27 LIT - Umno-Tich, Inc.



ANALYTICAL RESULTS

ROTOFMCHWTE

SOL SAMPLES

R*v*ion: 10:56 AM. 10/15/W
(MASTER_S.XLS)

WtHIO
Sampto Oapth
Data Coflacfatf

INORGANICS (mofeg)
Alumnum
Antmony
Araarac
Barium
BaryNun
CaoMum
CateUn
Cnronvuni
Cofeaft
Coppar
Iran
Laad
Magnaaium
Manganaaa
Marcury
Nfckal
Potaaaium
Salanium
Sflvar
Soduvi
ThaJhjm
Vanadum
Ore
Cvankto

VOLATILE ORGANICS (ugftg)
Oiluiuinaaiana

Vinyl Cntorida
Craoroaaiana
MatiytanaCMorida
Aaatuna
Carbon OtouMda
l.l-oientaraalwna
1.1-OicMoreaaiana
12-Ofcntoroatiana (total)
ChhMtonn
12-Otehtaroatiafia
2-Butanana

Canon Tatrachtana*
VkiylAeataia
BramorJchhiramatiana
l2-Dion)oreprapana
aa-i .S-uicniorapnpana
Trtahtoroaftana

l.l̂ TrfchJoroaiiane
M_____~oanzana
rma-l,>Dicraoropropana

2-Haxanona
TatacMoroafiana
1 . 1 A2-Tatracntooatiana
Toluana
CMorebanzana
Etiyfeanzana
Styrana
Total Xytanaa

MWM
6.5-10.5'
4098

MWB1 MWB2A
10-12" 15-17"
6/3W91 7/1/91

MWB2B
15'- 17"
6/1091

MWB2B - MWB2B
ir-19" 15'-19"
6/10/91 6/1O91

MWB3B
13-15'
10/11/91

UWB48
7.5-9.5"
100391

•:.-vv--fHS:-. : • : . • . •:••: ••• . ' ' ' - • ->"•- ' : • • •...::*#•-<;<:•••

15400
10.6 UR
8.4 J
101

0.71
0.99 U
1600
20.6
7.7

29.1 J
17100

12JJ
2940
546

0.11 U
16.9
1210 U

1.7 UR
1.4 U

726 UJ
0.43 U
26.9
61.8

1.2 U

1790
7.6 UJ

2 J
7.6

023 U
0.92 U

45000
52
1.7
62

4640
3.1

17100
139 J
0.1 U
52
354 U

0.88 U
1.1 UJ

131
0.44 U
6.9

20.9 J
0.57 UJ

*

2630
7.0 UJ
3.7 J

12.4
021 U

iO.SSU
44400

5
Z6

22.8
6290

ZB
15300

149 J
0.11 U
6.1
546U

0.86 U
1.1 UJ

228
0.43 U
11.3
3&9J
0.55 UJ

1120
7.3 UJ
3.6
4.5
02 U

1 U
52400 J

3.7 J
1.6
2.4

3020
22J

22300 J
60.9
0.1 U
3.5
148 U

0.62 UJ
12 UJ
148 U

I 0.41 UJ
; 5.7
: 10.4
t 0.52 U

••$$&%$&#$$$& IXA ; ̂ ZgX*** ::W.SS;-:ft*-- : • • • *.-&&*** :.™.: •-.: :*•!>.:•; •:-::..:;.:*4%:̂ ";;s:«:: .:™:* * v : .:. V, ':•.•:• -.- ,5::rf%'': xM^xils^aSsSja^^^aiSJfe^S;

10 UJ
4 A 1 110 U
10 U
• A 1 110 U
14 U
42 UJ
SU
S U
SU
SU
SU
SU

10 UJ
5 1 |

U
SU

10 U
SU
5 1 1U
SU
SU
SU
SU
5U
SU
SU

in ILIIU UJ

10 UJ
SU
7
SU
S U
S U
S U
S U

11 U
n l |U
11 U
11 U
14 UJ
11 UJ
11 U
11 U
11 U
11 U
11 U
11 U
11 UJ
11 U
11 U

11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
n l 1

U

11 UJ
11 U
11 U
11 U
11 U
11 U
11 U
11 U

19 U
4 A 1 119 U
19 U
19 U
38 UJ
38 UJ
19 U
19 U
19 U
19 U
19 U
19 U
19 UJ
19 U
19 U

19 U
4 A 1 119 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
4 A ||
IV U

19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U

11 U
n l |U
11 U
n l 1U
35 UJ
55 UJ
11 U
11 U
11 U
11 U
11 U
11 U
11 UJ
n l *U
11 U

11 U
n l 1

U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
nilw
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U

10 U
10 U
10 U
10 U

100 UJ
30 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U

10 U
4 A 1 110 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 UIV W

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

Paga7ol27 L77 • Umno-Tech, Inc.



10:56 AM. 1O/1SB3
(MASTEH.SJOS)

IO-17 i r-if- 13- If
taunt 7/101 6TIU91 ion 1/91 10B301

•VOLATtfORGAMCS
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U

340 U
340 U
340 U
340 U
340 Ul
340 U
340 U
340 U
1700 UJ
340 U
340 U
340 U
340 U
MO UJ
340 U
340 U
340 U
340 UJ
340 U
1700 U
340 U

1700 U
340 U
340 U
340 U

1700 UJ
340 U

1700 UJ
1700 U
340 U
340 U
340 U
340 U
340 U
1700 UJ
1700 UJ
340 U
340 U
340 U
1700 U
340 U
340 U

340 U
340 U
340 U

340 U
•BOUJ
340 U
340 U

IU
III
IU
IU
IU

IU
IU
IU

IU
IU
IU
IU
IU
IU
IU

IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
lUR
IU
IU
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU

440U

440 U
440 U
440 U
440 U

440 U
440 U
440 UJ

440 U
440U
440 U
440 U
440 U
440 U
440 U

44OU
440 U
440 U
440 U
449 UJ
440 U
44OU
440 U
440 U
440 U

1WOU
440 U

1100 UJ
440 U
440 U
440 U
1100 U
440 U
1100 UR
1100 UJ
440 U
440 U
440 U
440 U
440 U
1100 UJ
1100 U
440 U
440 U
440 U
1100 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 UJ
440 U
440 U

340 U
340 U
340 U
340 U
340 U

340 U
340 U
340 U

340 U
340 U
340 U
340 U
340 U

340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
•10 U
340 U
•10 U
340 U
340 U
340 U

L77 - Umno-Tich, Inc.



ANALYTICAL RESULTS

ROTOFMSHSITE

SOL SAMPLES

Ftovwon: 10:56 AM. 10/15/33
(MASTER_S.XLS)

MM ID
CamptoOaptfi
OaMCoMaetatf

SEMI-VOLATILE ORGANICS (U9kq)
tM (2-Ehyttttxyi) Ptittiaiaaa
Den-Oclyl Phttttatt
Banzo <b) Fkiorantiana
Banzo (k )Ruoranvwna
Banzo (a) Pyrana
Indano (l.2.3-«n Pyrana
Dtbanzo (a,h) Antvacana
Banzo (o.hj) Parylana
MOCA-

MWA6
6.5-10.S'
4&BO

MWB1 MWB2A MWS2S
10-12' 1S-17" IS'-IT"
&2001 7/1/91 6/10/91

MWB2B MWB2B MWB3B
1T-1ff " 1S'-1ff 13-16'
6/1091 6/10/91 10/11/91

UWB4B
7.5-9.5'
10/23/91

'':•' •!•!. ......:' •;.--•••• . : • . • ' . ! .. " . . •. ; • . .. . . • . . . • • .. • •

88 U
340 U
340U
340 U
340 U
340 UJ
340 UJ
340 UJ

SOU

380 U
380 U
380 U
380 U
380 U
380 U
380 U
380 UJ

10 U 10 U

440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 UJ

340 UJ
340 UJ
340 U
340 U
340 U
340 U
340 U
340 U

SOU

U AntfytoWM analyzed tor but noi

J
UJ

R Aralyi*WM

•bow tw rapofMd Mtitpto dMKtton of quwiMttton

but twpraMrm canon tevwMMl Th« rwuits era unrakadto
ckM 10 scnous d*AcMnoM n m* mnysis.

UR
(1) canno(tMMpvaMdlromCHph«nylMnn«
- 4.4' Mrtnyten«ti« 2-CNonyw*n»: special anaM>

Blank columns indcatt mat anatywt tor ftw compound was not partorrnKt

Paga9of27 LT7 • Limno-Toch, Inc.



1056AM. 10/15*93
(MASTER.S XLS)

saaor S82O1 saaoz 5820? SB 203
7J&95 OS-4.S 4 f. r-y

74 UJ

34
115
07 U

1 U
J

04
2J
44

3220
8.SUJ
42

140
024 U
12 U

I J
9.2
XS
77

17000 J
144
01 U
S.SU
220U
041 U
12 UJ
152 U

041 UR

174

an u
81 U
301 U
0.74 u
14UJ

233 U
0.49 UF
11.7

10000
9.7 UJ
42

514
0.50
04 U

1200
13.4
54 U

144

•J

330 J
0.10
liS
1200
0-31 UJ
12 U

C04U
04 U

10.7
474
1 1 U

S510
93 UJ
57

42.7
020 U
040 U
0700
15.1
0.4 U

21.5

0010
9.4 UJ
40 J

444

020U

047U

2430
92 UJ
3.1

11.5
0-40
045U

10-7
54U

142

9.4
34 U

144

472 J
0.1 U

112
1200
029 UJ
12 U

634 U
0.37 U
154
5S.5
1 1 U

114
11400

200 J
ai u

11.7
1530
031 UJ
12 U

1140 U
0-4 U

20.4

4.4

4070
92 UJ
54

39.7
0.39
045 U
3710

7.0
54 U

13J
15200

7J

214 J
0.1 U
7,5 U

1080 U
14 UJ
12 U

780 U
O30U
9.1

1.1 U 1.1 U

602J
0.1 U

142
1350

0.3 UJ
12 U

1140 U
O30U •
1S4 '"
514 .
1.1 U 1

VOUOTUK
11 UJ
11 U
11 U
11 U
30 U
11 UJ
11 U
11 U
11 U
11 U
nu
11 U
11 UJ
11 U
11 U

11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 UJ
11 UJ
11 U
11 U
11 U
11 U
11 U
11 U
11 U

12 UJ
12 U
12 U
12 U
40 U
12 UJ
12 U
t2U
12 U
12 U
12 U
12 U
tt UJ
12 U
12 U

12 U
12 U
12U
12 U
12 U
12 U
12 U
12 U
12 U
12 UJ
12 UJ
12 U
12 U
12 U
12 U
12 U
12 U
12 U

11 U
11 U
11 U
11 U
23 U
20 UJ
0U
0U
0U
0U
0U
0U

11 UR
0U
0U

11 U
0U
0U
0U
0U
8U
0U
6U
6U
0U

11 U
11 U
6U
0U
8U
0U
0U
6U
0 U

11 U
11 U
11 U
11 U
11 U
14 UJ
5U
SU
5U
SU
SU
SU

11 UR
SU
SU

11 U
SU
SU
SU
SU
SU
SU
SU
5U
SU

11 U
11 U
SU
SU
SU
SU
SU
SU
SU

11 U
11 U
11 U
11 U
11 U
11 UJ
0U
cu
0U
0U
0U
0U

11 UR
0U
0U

11 U
0U
0U
cu
0U
6U
6U
6U
6U
6U

11 U
11 U
6U
0U
6U
6U
6U
6U
6U

11 U
11 U
11 U
11 U
11 U
11 UJ
SU
SU
SU
SU
SU
SU

11 UR
SU
SU

11 U
SU
SU
SU
SU
SU
SU
SU
SU
SU

11 U
11 U
SU
SU
SU
SU
SU
SU
SU

11 U
11 UJ
11 U
11 U
S3U

140 UJ
0U
0U
0U
0U
SU
0U

11 UR
0U
0UJ

11 U
6U
0U
0U
0U
0UJ
0U
6U
6U
8UJ

11 UJ
11 U
6U
SU
SU
SU
SU
SU
SU

HOOI27 L77 , Inc.



ANALYTICAL RESULTS
flOTOFMSH SHE

SO*. SAMPLES

Revision: 10:56 AM. 10/15/93
(MASTER_S.XLS)

M

V
T fe

:s

WtMO
SMiptoOcpOi
OcttCo/toeM

SEMM/OLATILE ORGANICS (uOkal
Ptwnat
bit (2-CMaraMhyl) Etfwr
2-CMoroph«nol
1.3-OteNorabMuvw
1.4-OfcttioratMnzm
B«uyl Alcohol
1.2-DtaNorabtnzww
2 Matiylphanol

bit (2-ChtoraMprapyl) Ettwr

HttCacNOTOtfhsy.*

tmnftt\nmn*(•opnonra
2-NfroptMnoJ

B«nzocAad
bit (2-Chtorafto )̂ Mrttm
2,4-OicNarophinol
1 ^4-TrichtaroiMnzww

4Oimram

2.4.8-Trichtorephml
Z4>TricMorochtnal

ACMWpll̂ UIlt

^21
Dtotnzokjran
Z4-Ott»o«akMfw
DwtiytphtutoM

Ruarm

•nMram

Cwtoszato

Pyran*

3.7-DfcNaralMnzttkw
Btnzo (a) Antraosne

MW309
7.5-9.51

rasas/

MW310
7.5-9.5'
tO2»9»

SS20T
0.5'-4.5'
33099

ss»»
4.5-J0.5'
3/30/89

sBsoa
Q.S-4.S1

331/89

SS202
4.5-W.51

33O89

.3203
Q.S-2.S
3O9/89

SB 203
T-9

3/29/89
;::;;;:.:. .::™::>ifc;: •::.::.;• •• • • :• ' . • • '' - - . . . . . . . , '•'• ̂ f \ .-^ •: • , - . . - ' .

340 UR
340 U
340 UR
340 U
340 U

340 U
340 UR
340 UJ

340 UR
340 U
340 U
340 U
340 U
340 UR
340 UR

340 U
340 UR
340 U
340 U
340 UJ
340 U
340 UR
340 U
340 u

340 UR
840 UR
340 U
840 UJ
340 U
340 U
340 U
840 UJ
340 U
840 UR
840 UR
340 U
340 U
340 U
340 U
340 U
840 UJ
840 UR
340 U
340 U
340 U
840 UR
340 U
340 U
340 U
340 U
39J
40 J

340 U
340 U
340 U
340 U

400 UF
400 U
400 UF
400 U
400 U

400 U
400 UF
400 UJ

400 UF
400 U
400 U
400 U
400 U
400 UF
400 UF

400 U
400 UF
400 U
400 U
400 UJ
400 U
400 UF
400 U

400 UF
970 UF
400 U
970 UJ
400 U
400 U
400 U
970 UJ
400 U
970 UF
970 UF
400 U
400 U
400 U
400 U
400 U
970 UJ
970 UF
400 U
400 U
400 U
970 UF
400 U
400 U
400 U
400 U
S9J

97 J

45U
400 U
400 U
400 U

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370U

370 UJ
370 U
370 U
370 U
370 UJ
370 UJ
370 U
370 UJ

1800 UJ
370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 U
370 UJ
370 U

1800 U
370 U

1800 UJ
370 U
370 U
370 U

1800 UR
370 U

1800 U
1800 UJ
370 U
370 U
370 U
370 U
370 U

1800 U
1800 UJ
370 U
370 U
370 U

1800 U
370 U

370 U

370 U
370 U

370 UJ
370 U
740 UJ
370 U
370 U

350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U

350 UJ
350 U
350 U
350 U
350 UJ
350 UJ
350 U
350 UJ

1700 UJ
350 U
350 U
350 U
350 U
350 UJ
350 U
350 U
350 U
350 UJ
350 U

1700 U
350 U

1700 UJ
350 U
350 U
350 U

1700 UR
350 U

1700 U
1700 UJ
350 U
350 U
350 U
350 U
350 U

1700 U
1700 UJ
350 U
350 U
350 U

1700 U
350 U
350 U

350 U
350 U
350 UJ
350 U
710 UJ
350 U
350 U

370 U
370 U
370 U
370 U
370 U

.' 370 U
370 U
370 U

370 UJ
370 U
370 U
370 U
370 UJ
370 UJ
370 U
370 UJ

1800 UJ
370 U
370 U
370 U
370 U

370 UJ
370 U
370 U
370 U
370 UJ
370 U

1800 U
370 U

1800 UJ
370 U
370 U
370 U

1800 UR
370 U

1800 U
1800 UJ
370 U
370 U
370 U
370 U
370 U

1800 U
1800 UJ
370 U
370 U
370 U

1800 U
370 U
370 U

370 U
370 U

370 UJ
370 U

740 UJ
370 U

370 U

350 U
350 U
350 U
350 U
350 U
350 U
350 U
350 U

360 UJ
350 U

350 U
350 UJ
350 UJ
350 U

350 UJ
1700 UJ
350 U
350 U
350 U
350 U
350 UJ
350 U
350 U
350 U
350 UJ
350 U

1700 U
350 U

1700 UJ
350 U
350 U
350 U

1700 UR
350 U

1700 U
1700 UJ
350 U
350 U
3SOU
350 U
350 U

1700 U
1700 UJ
350 U
350 U
350 U

1700 U
350 U
350 U

350 U
350 U

350 UJ
350 U
700 UJ
350 U
350 U

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

370 UJ
370 U
370 U
370 U
370 UJ
370 UJ
370 U
370 UJ

1800 UJ
370 U
370 U
370 U I
370 U •
370 UJi
370 U •
370 U
370 U
370 UJ
370 U

1800 U
370 U

1800 UJ
370 U
370 U
370 U

1800 UR
370 U

1800 U
1800 UJ
370 U
370 U
370 U
370 U
370 U

1800 U
1800 UJ
370 U
370 U
370 U

1800 U
370 U
370 U

370 U
370 U

370 UJ
370 U
740 UJ
370 U
370 U

360 U
360 U
360 U
360 U
360 U
360 U
360 U
360 U

360 UJ
360 U
360 U
360 U
360 UJ
360 UJ
360 U

360 UJ
1700 UJ
360 U
360 U
360 U
360 U
380 UJ
360 U
380 U
360 U
380 UJ
380 U

1700 U
360 U

1700 UJ
380 U
360 U
360 U

1700 UR
360 U

1700 U
1700 UJ
380 U
380 U
360 U
360 U
360 U

1700 U
1700 UJ
360 U
380 U
360 U

1700 U
360 U
360 U

360 U
360 U

380 UJ
360 U
720 UJ
360 U
360 U
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AMALYnCALNCBULTB
10:56 AM. 10/1S/S3
(MASTOT_S.XLS)

S820T 50303
75*5" 0.5V45" < 5"-10.5" r-y

313

670 J
400 UJ
400 U
400 U
400 U
400 U
400 U
400 U
S3U

370 U
370 U
370 U
370 U
370 U
37OU
370 U
370 U
eou

3SOU
350 U
350 U
350 U
390 U
350 U
350 U
350 U
SOU

370 U
370 U
37OU
370 U
37OU
370 U
370 U
370 U
aou

350 U
350 U
350 U
350 U
350 U
350 U
360 U
•ypp u

SOU

100 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
310

43 L
3001
380 t
3601
3801
3801
3801
380 t
SOU

L7I • Umno-Ttch, Inc.



ANALYTICAL RESULTS

ROTOfWBM SITE

S(ML SAMPLES

Rtvwon: 1056 AM. 10/15/03
(MASTER_S.XLS)

MfetfJD
SMiptoOaptt
O»t» Cnttfana

INORGANICS (mo*a>
Akmnum
Annmony
Aracnc
Bvlum
Bwyttum
Cttfcnuni
Cricium
Cnrofnuni
Cafctft
Coppv
Iron
LMd
MagnMium
MangvMM
Mwcury
Nfctal
PotoMium
S«tanum
Stow
Sodum
Tluffum
Vmdum
zme
Cywkto

VOLATILE OROANICS (U0fcg)
Chtoannnn*
&amam*tm»
Vbvyt CMorido
CNaraMMm
MMhytam Chtaridi
AcMDm
CatenOfcUfcto
l.ltOoNamtwm

12-DioniarawMM (MM)
CMarotonn
12-OfcNoiaMhm

,1,1-IIUHMUOTMW

Vinyl Ac«a»

i.l2-Triehtora«hm
Bmnm
_ _ _ A. ._ .ifint"î uKnK)iot)iupin>

< Miiiyl I rmnnoni
2-Hmnara
TttacNontthm
1 . 1 24-TctacMaroMhira
Tokww
_. .
ui im UIMI itfcd H
Etiyniuww
Styram
TottXytonM

SB 204
2-4-

4ft 1/80
••••s*&s,w?-*; •

3160
6.9 UJ
1.1

17.9
0.11 U
0.92 U
524
4.5
2.0 U

12.9
3250

2.0
606
642
0.1 U
4.1 U
412 U
1.1 UJ
1.1 U

341 U
025 UJ
8.9 U

21.4
1.1 U

11 U
11 U
11 U
11 U
11 UJ
11 UJ
SU
SU
5 1 |U
5 1 1u
SU
SU

11 UR
5 1 |U
SU

11 U
5 1 1u
5 1 1u
5 111UJ
5 1 1u
5 1 1u
SU
SU
5 1 1u
5 1 1u

11 U
11 UJ
5UJ
SU
SU
5 1 1u
5 1 1u
SU
5 U

SB 204
ff-12

4/11/89

2460
8.0 UJ
2.0

11.4
0.13 U
0.91 U

31100
16.1
3.6 U

13.4
5890

3.1
12400

178
0.1 U
48
377 U
1.1 UJ
1.1 U

337U
024 UJ
7.8 U

22JJ
1.1 U

x.:;;:.j::S:SS::::-igSSŝ ;;:

11 U
11 U
11 U
11 U
11 UJ
27 UJ
6U
6U
« l •U
6 1 1u
6U
6U

11 UR

U
1 U

IIIUJ

6 1 1u
6U
6U
6 1 1u
6 1 1u

11 U
11 UJ
6UJ
6U
2J
6 1 1U
6 1 1u
6U
6 U

SB 204
12-161

4/11/89
... .. • • - - :

2970
6.9 UJ
2.3

14.3
0.15 U
0.92 U

53100
6.9
3.7 U

12.3
7080

3.0
15300

220
0.1 U
82
379 U
1.1 UJ
1.1 U

340 U
024 UJ
9.3 U

25.6
1.1 U

•m?rf: rafts:. .,.:.•::

11 U
11 U
11 U
11 U
11 UJ
29 UJ
S U
SU
5 U
5 U
S U
S U

11 UR
5 1 |U
SU

11 U
5 1 1u
5 1 1u
5 111UJ
5 1 1u
5 1 1u
SU
SU
5 1 1u
5 1 1u

11 U
11 UJ
5UJ
SU
3J
5 1 1u
5 1 1u
S U
5 U

SB 205
3.S-7.5'
4/11/89

3280
10.3 UJ
7.1

122
0.17 U
0.86 U

86700
8.7
4.1 U

14.7
7670

4.0
14400

253
0.1 U
6.4
354 U

0.95 J
1 U

317 U
023 UJ
1&BU
26.9

1 U
......,,:v:.:.:*;£:. :1 ".:::.::..

11 U
11 U
11 U
11 U
17 UJ
11 UJ
SU
SU
5 1 1u
5 l'lu
S U
S U

11 UR
51 1U
SU

11 U
5 1 1u
5 1 1u
5 111UJ
5 1 1u
5 1 1u
5U
S U
S I 1u
S I 1u

11 U
11 UJ
5UJ
5 U

18
5 1 1U
5 1 1u
SU
5 U

SB 205*
16'-2ff •
4/11/89

4560
6.5 UJ
3.4

21.6
0.34 U

i 0.87 U
30600

10.4
42 U

31.7
8220

3.6
15800

207
0.1 U
7.3
585 U

1 UJ
1 U

324 U
022 UJ
122 U
36.9

1 U
• •.••::.:.x.-:8£.,<W

11 U
11 U
11 U
11 U
16 UJ
11 UJ
SU
SU
5 U
5 U
SU
SU

11 UR
5 1 |U
SU

11 U
S I 1u
5 1 1u
S illUJ
S I 1u
S I 1u
S U
S U
5 1 1u
5 1 1u

11 U
11 UJ
SUJ
SU
SU
5 1 1u
S I 1u
S U
5 U

SB 205
20-24-
4*11/89

.:. . • • • - • . • • • : • . .-.. •

3970
7.6 UJ
2.9

15.1
029 U

1 U
31000

7.5
4.4 U

3X1
7810

4.6
11600

159
0.12U
6.8
457 U
1.6 J
12 U

373 U
026 UJ
11.8 U
40.5
12 U

x;:̂ VKgfg<8m

12 U
12 U
12 U
12 U
12 UJ
33 UJ
6U
6U
6 1 |U
6 1 |U
6U
6U

12 UR
6 1 1U
6U

12 U
6 1 |U
6 1 1u
8 111UJ

« l 1U

6 1 1u
6U
6U
6 1 1u
6 1 §u

12 U
12 UJ
6UJ
6U
6U
6 11U

6 1 1u
6U
6U

SB 207
IT-IT*
4*89

3160
13.00 UJ

2.5 (J
142
025 U
0.86 U

48700 J
7.7
1.9

384
6390

2.7
16800

173
0.1 U
8.5

1040 U
1.5 UR
12 U

623 U
0.38 UJ
102 U
45.4

1.1 U

11 UJ
11 U
11 U
11 U
15 U
50 UJ
SU
SU
5 1 1U
5 1 1u
SU
SU

11 UJ
5 1 1u
SU

11 U
5 1 1u
5 1 1u
5 1 1u
5 11U

5 1 1
U

SU
SU
5 11u
5 U

11 UJ
11 UJ
SU
S U
SU
5 1 1u
5 1 1U

SU
SU

SB 209
Jf-15'

4/6/89
.::;:, • ,,.,:.•:•,.•-••.•.

2760
162 J
3.9

13.9
028 U
0.88 U

46000 J
6.1
2.8
7.0 U

6330
2.8

15600
163

0.11 U
7.8 U

1080 U
0.31 UR

12 U
651 U

I 0.4 UJ
: 11.SU
j 242
'. 1.1 U

aBffiRSB-SBBSB

11 UJ
11 U
11 U
11 U
11 U
18 UJ
SU
SU
5 1 1u
5 1 1u
S U
SU

11 UJ
5 1 1u
SU

11 U
5 1 1u
5 11u
5 1 LIUJ
511u
5 11u
SU
S U
S U

U

5 11u

11 UJ
11 UJ
SU
SU
SU
5 11w

5 11u

S U
S U
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.TS
10:56 AM. 1<V1Sf93
(MASTER_SJOS)

50 204 sex* 5820* 58 205 58205 58206 SB 207 SB 209
2--T t-IZ ier-aar ir-ir ir-if

4/1 4/fM0 4ft

K
IU
IU
IU
IU
IU
IU
IU
IU

IU
IU

380 U
30 u

1700 UJ
30 U
30U
3V U
30 U
30 U
30 u
30U
30 U
30 UJ
30 U

170 U
30U

1700 Ul
30 U
30 U
30 U

170 U
30U

170 Ul
170 U
30 U
30 U
30 U
30 U
30 U

170 U
1700 Ul
30 U
30U
30 U

170 U
30 U
30 U

30 U
30 U
30 U
30 U
720 UJ
30 U
30 U

37DU
370 U
37OU
370 U
370 U
370 U
370 U
370 U

370 U
370 U
370 Ul
370 U
370 Ul
370 Ul
370 U
370 U

100 Ul
37OU
370 U
37OU
370 Ul
37DU
370 U
370 U
370 U
370 Ul
370 U

IU
»U
IUI

370 U
370 U
370 U
t00U
370 U

IUI
IU

370 U
370 U
370 U
370 U
370 U

IU
IUI

370 U
370 U
370 U

100 U
370 U
370 U

370 U
370 U
370 U
370 U
790 Ul
370 U
370 U

360 U
30U
300 U
30U
30U
30U
30 U
30U

30U
30 U
30 Ul
380 U
30 Ul
380 UJ
30U
300 U

1700 Ul
30 U
30U
30 U
30 U
30 U
30 U
30 U
30 U
30 Ul
30 U

170 U
30U

170 Ul
30 U
30U
30U

1700 U
30 U

170 Ul
170 U
30U
30U
30 U
30 U
30 U

1700 U
170 Ul
30U
30 U
30U

170 U
30U
30U

30 U
30U
30U
30 U
720 UJ
30U
30 U

3SOU
350 U
3SOU
3SOU
350 U
3SOU
350 U
350 U

30U
350 U
350 Ul
350 U
30 Ul
30 Ul
350 U
350 U

1700 Ul
350 U
350 U
390 U
350 U
350 U
30U
30U
ffft U

30 UJ
30U

170 U
30 U

170 Ul
30U
350 U
350 U

170 U
350 U

170 UJ
170 U
30U
350 U
30U
350 U
30U

170 U
1700 Ul
350 U
30U
30U

170 U
350 U
350 U

350 U
30U
350 U
350 U
700 UJ
350 U
jsn u

30U
360 U
•flJQ |J

30 U

IU
IU
IUI
IU
IUI
IUI
IU
IU

IU
IU
IU
IU
IU
IU
IU
IU
IUI
IU
IU
IU
IUJ
IU
IU
IU
IU

30 U
100 UJ

IU
IU
IU
IU
IU
IU
IU

100 UJ
30 U
30 U
30U

100 U
30U
30 U

30 U
30 U
30U
30U
730 UJ
30U
30 U

30U
30U
30 U
30 U
30 U
30U
230 J
30 U

U
U
UJ
U
UJ
Ul
U
U
Ul
U
U
u
u
u
u
u
u
UJ
u
u
u

f II

U
U

100 U
30 U

100 Ul
1900U
30U
30U
30 U
30 U
30 U

109 U
100 UJ
30U
30 U
30 U

100 U
30 U
30 U

30U
30U
30 U
30U
770 Ul
30 U
30U

360 U
30U
360 U
360 U
360 U
360 U
360 U
30U

30 U
380 U
380 U
360 U
30 Ul
360 U
360 U
30 Ul

1700 U
30U
30U
30U
30 U
30 U
30U
30 U
30 U
30 UJ
30 U

170 U
30U

170 U
30U
30 U
30U

170 U
30 U

170 UJ
170 UJ
30U
30U
30 U
30U
30U

170 Ul
170 U
30U
30U
30 U
30U
30U
30U

120 U
30U
30 U
30U
720 Ul
360 U
380 U

350 U
350 U
350 U
350 U
350 U
350 U
350 U
360 U

350 U
350 U
350 U
350 U
350 Ul

350 UJ
170 U
350 U
360 U

• 350 U
' 350 U

390 U
: 380 U

30U
350 U
350 Ul
350 U

1700 U
30U

170 U
350 U
350 U

30U
170 Ul
1700 Ul
350 U
350 U
350 U
350 U
350 U

1700 Ul
1700 U
350 U
350 U
350 U

1700 U
350 U
350 U

350 U
350 U
350 U
350 U
710 UJ
350 U
350 U
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ANALYTICAL RESULTS

ROTOFMSMSTTC Rcvwon: 10.56 AM. 10/15/93
(MASTER_S.XLS)

MfetfJD
SampJa Oaptfl

oat»co«aciiad
SEMI-VOLATILE ORGANICS (W»*g.

tM (2-Efcytwxyl) Ptohattta
DMvOctyl PtHhalaiB
Banzo (b) RuorarHhana
bantu (K JrUOranVWna
Banzo (•) Pyrana
Indano (1.2.3-cd) Pyrarw
Dfbanzo (a.h) Antvacana
Banzo (g.h.i) Parytona
MOCA-

5S204

2 .̂
4^ff/8B

SB 204
ff-121

4/11/89

SB2O4

17-164

4/11/89

S3 205
3.5-75'
4/11/89

SB 205
le-aff.
4/11/89

SB 205
20-24-
4/11/89

SB 207
ir-ir
4&B9

SB 200
M'->5'

*«W
.:.:•::•.,..:::.:.;.:.:-:•:.:. ••' • : - . • • • • . . . .. • : • •.. - '• • • •.:,;;:.. ::.:.::.,:;•::,-•:,::,--:... ' : . • • .. .

37
360
360
JDU

360
360
360
360
191

U
U
U

U
UJ
UJ
UJ
U

370
370
370
37U
370
370
370
370
201

U
U
U

U
UJ
UJ
UJ
U

360 U
360 U
360 U
36O U
360 U
360 UJ
360 UJ
360 UJ
21 U

350
350
350
350
350
350
350
350
311

U
U
U

U
UJ
UJ
UJ
U

42 U
360 U
360 U
36O U
360 U

t 360 UJ
360 UJ
360 UJ
171 U

380 U
38OU
360 U
JOU U

380 U
380 UJ
380 UJ
380 UJ
241 U

120 U
360 U
360 UJ
JoO UJ
360 U
360 UJ
360 U
360 U
60 U

91 U
350 U
350 UJ
350 U J

350 U
350 UJ
350 U
350 U
SOU

U AfufyMWM analyzed tar but not dMciad above *w

not bov* H« t»pon»d ««npt» d»»c»oo er qmn»«acn imlt but t» limit
J

UJ

R Anily»wMdMKiKl tMjtttwpraMno* cannot tewiflwl
due to Mnout daAetonoM in the analysit.

UR Analy» WM not ditacud but t» rawns ar» imnittiH du* to Mnout mftcianc*i in «» anuyiia.
(1) cannot b» Mnarand from Dlphany<OTn«
- 4.4' M»trf*n*m 2-CNoro-anlna: ipwial analyw

Blank oolumra indcait tut analyM tor aw compound WM not partomwd. '.
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JJ4ALYTCAL RESULTS

FIOTOFIMSH SITE

SOL SAMPLES

10:56 AM. 10/1S93
(MASTER.S.XLS)

MM 40
SaWipto 00001
Dt* Cott*t*

SEMI-VOLATILE ORGANICS (uofcg)
PtWKH
Us (2-CMwoMhyl) Elwr
2-CNoroptMnol
1.3-OtoNarabwiZMW
1.4-OfcNaratwiniw
Btnzyl Atoofcol
î -acMarobwaww
^ JiaMM^iliaiiiil•fffWiy r̂anoi
ZZ-OxytabO-CNaraprafMrw)
bit (2-CNoraKwropyl) E>wr
J -ft tetfv iir̂ ^wy

N-N*o»-DM>-Propytww»

IUW^MMMM *̂iMpraronv

£4-Dtantvytohtnol
BwafcAdd

Z4-OfcNoraphml
1.Z4-TitaNaro<»nz«w
NapfthtlMM

Z4.8-TrteMorop»Mncl
Z4.5-TrfcNoraphinol
4_/*B^bM«M^̂ «^M8^̂ Ĵ M^Kc"UnonVvpnvvHn9

DbnMtyt PMhflttto
AanipfttiyUnt
Z6-Ob*ok*JMW

AOOTflphatlMW

Z4-Otn»oph«no>

DtHnnfaran
Z4-OMfeaWuMW
ft^^BW^^MB*^4AftAuwiy ĵawisw

Ruorm

HttCBCtstorObtnZtnt
PtntKNoropftinol

AcMtM t̂f̂ î̂ KwwffaWsv
Cvtwzoto
DMvBulytMMMi
HuonntfMfM
Pyiww
ButytMnzylpht«ta»
3,J-DicHoro*>t««rtn«
B«nzo (a) Antnom
QVYMTW

SSI
»-5'
3OM»

BS2
r-y
4SW

SBX1
20-32
7W91

OUPSB
(SB301-20-221

7/8/91

SB3O2
8-1 ff
7/12/91

58303
13-17"
7/26/91

DUPSC
(S8304-11-1S',
7/3091

SS304
15- Iff
7/3091

SB3O4A
16-1V
7OOI91

***•::•••«:;:* Hi: . ' . . . . • :< : : , , . - : • . " : • • . • : • -.V :- --x"::;:-.::.- . . . - : - . : , : • « - • . • • . • .:-••-::: .-^•:- '!

400 U
400 U
400 U
400 U
400 U
400 UJ
400 U
400 U

400 UJ
400 U
400 UJ
400 U
400 UJ
400 UJ
400 U
400 U

1900 U
400 U
400 U
400 U
400 U
400 UJ
400 U
400 U
400 U
400 U
400 U

1900 U
400 U

1900 UJ
400 U
400 U
400 U

1900 U
400 U

1900 U
1900 UJ
400 U
400 U
400 U
400 UJ
400 U

1900 UJ
1900 U
400 U
400 U
400 U

1900 U
400 U
400 U

400 UJ
400 U
400 U
400 UJ
790 U
400 U
400 U

370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 U

1800 UJ
370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 U
370 UJ
370 U

1800 U
370 U

1800 U
370 U
370 U
370 U

1800 UJ
370 U

1800 UJ
1800 U
370 U
370 U
370 U
370 U
370 U

1800 UJ
1800 UJ
370 U
370 U
370 U

1800 U
370 U
370 U

370 U
370 U
370 U
370 U
730 UJ
370 U
370 U

360 U
360 U
360 U
360 U
360 U

360 U
360 U
360 UJ

360 U
360 U
360 U
360 U
360 U
aaou
360 U

aaou
aaou
aaou
360 U
360 UJ
360 U
380 U
380 U
aaou
360 U
aaou
360 U
860 UJ
aaou
360 U
aaou
aaou
360 U
880 UF
aaou
380 U
aaou
aaou
aaou
aaou
860 U
aaou
360 UJ
380 U
aaou
880 UJ
360 U
aaou
aaou
360 UJ
360 U
360 U
360 U
360 U
360U
360 U

380 U
380 U
380 U
380 U
380 U

aaou
380 U
380 UJ

380 U
380 U
380 U
aaou
aaou
aaou
380 U

aaou
380 U
380 U
380 U
380 UJ
380 U
aaou
380 U
380 U
380 U
920 U
aaou
920 UJ
380 U
380 U
380 U
920 U
380 U
920 UR
920 U
380 U
380 U
380 U
380 U
aaou
920 U
920 U
380 UJ
aaou
aaou
920 UJ
380 U
380 U
380 U
380 UJ
380 U
aaou
aaou
aaou
380 U
380 U

340 U
340 U
340 U
340 U
340 U

/̂

340 U
340 U
340 U

340 U
340 U
340 U
340 U
340 U
340 U
340 U

340 U
340 U
340 U

56 J
340 U
340 UJ
340 U
340 U
340 U
340 U
830 U
340 U
830 U
340 U
340 U
340 U
830 UJ
340 U
830 UR
830 UJ
340 U
340 U
340 U
340 U
340 U
830 U
830 U
340 U
340 U
340 U
830 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U

360 U
360 U
360 U
360 U
360 U

360 U
360 U
360 U

360 U
380 UJ
380 UJ
380 UJ
aaou
360 U
aaou

360 U
aaou
380 U
360 U
380 UJ
360 U
380 U
380 U
380 U
aaou
870 U
aaou
870 UJ
aaou
aaou
aaou
870 U
360 U
870 UJ
870 UJ
300 U
aaou
360 U
aaou
380 U
870 U
870 U
380 UJ
aaou
380 U
870 U
aaou
aaou
aaou
aaou
aaou
aaou
380 UJ
aaou
360 U
360 U

340 U
340 U
340 U
340 U
340 U

340 U
340 U
340 U

340 U
340 U
340 U
340 U
340 U
340 U
340 U

340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
340 U
820 U
340 U
820 U
340 U
340 U
340 U
820 U
340 U
820 U
aaou
340 U
340 U
340 U
340 U
340 U
820 U
820 U
340 U
340 U
340 U
820U
340 U
340 U
340 U
340 U
340 U
340 U
41 U

340 U
340 U
340 U

380 U
aaou
aaou
aaou
380 U

380 U
380 U
aaou

aaou
380 U
aaou
aaou
aaou
380 U
380 U

aaou
aaou
380 U
380 U
380 U
3801)
380 U
aaou
aaou
aaou
920 U
aaou
920 U
aaou
aaou
aaou
920 U
aaou
920 U
920 U
aaou
390 U
380 U
380 U
380 U
aaou
920 U
380 U
aaou
aaou
920 U
aaou
aaou
aaou
aaou
aaou
380 U
77U

aaou
380 U
aaou

410 U
410 U
410 U
410 U
410 U

410 U
410 U
410 U

410 U
410 U
410 U
410 U
410 U
410 U
410 U

410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
990 U
410 U
900 U
410 U
410 U !
410 U !
990 U
410 U
900 U ,
990 U
410 U ,
410 U
410 U !
410 U 1
410 U I
990 U i
990 U
410 U !
410 U >
410 U
990 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

1170127 L77 • Limno-Ttch, Inc.



IfrSSAM. 1OMM3
(MASTER.SJCLS)

SHOO! OUPSB OUPSC S8304 SB304A

f-f (sexi-x-22-»-itr -i i~isr, is-iar
7/1291 7/2SI91 7/3001 7OO/91 7/30/91

MOCA"

370 U
370U
370 U
370 U
370 U
370 Ul
370 UJ
370 Ul
SOU

MOUJ
380 UJ
MOU
MOU
jff U

MOU
MOU
3ffl U

10 U

52 UJ
380 UJ
MOU
MOU
MOU
MO U
MOU
TfrQ y

10 U

41 UJ
340 U
340 U
340 U
340 U
34OHJ
340 U
340 U
10 U

380 UJ
380 Ul

380 U
380 U
380 U
380 U
MOU
10 U

350 U
340 U
340 U
340 U
340 U
34OU
340 U
340 U
10 U

1100 U
380 U
380 U
MOU
380 U
380 U
380 U
380 U
10 U

410
410
410
410
410
410
410
410
10

L77- Limno~T»ch, Inc.



ANALYTICAL RESULTS

ROTOFMBH SITE

SOL SAMPLES

Ffevwon: 10:56 AM. 10/15*3
(MASTER_S.XLS)

We* ID
Sanipto Oaptfi
Oal» CoHiCMd

INORGANICS (mgfcg)
Alumnum
Anttnony
Arcane
Baron
Barytlum
Cadmum
Cridum
Chromium
Cofcaft
Coppar
Iran
Laad
Magmaun
Manganan
Manuy
Nfckat
Potaiium
Saianun

W i olW
Sodum
Thrikm
Vanadum
Zinc
Cvartda

'VOLATILE OROANICS (pgrtcg)
Chtofonwhana
BromomatMna
Vinyl Chtorida
Chtaraatiana

Aoatm-
Carbon utouMt
U-Ofchtoroafiana
l,l-Pchibfoatian»
12-DtaNona«iane<Mfl
Ctitarotonn
12-Dfcntora«nana

W
Z-Butanona

•

i'-"

:

' 1.1.1-Trichtoroatiana
CwtoonTatrachtonda

Tncnoraaaiana
Ofcrenwchtoremafiane
1.12-Titehtaoatiana
Oantana

2-Haxanona

1.122-Taaachtoroatiana
Toiuana
u luuuai uai •

lyvjanzana
Styrana
TottXyNjnaa

SB3OS
12-16"
7/2901

SB3O6
13-17"
7/2901

58307
20-22"
7/30/91

SB306
0-1"
7/1801

SB3O8A
0-C.S'
6/1801

SB312
1.5-1.5-
6/1801

SB313
1.5-2.5-
6/1801

OUPSA
(SB313-1. 5-2.5-
6/1801

SB314
1.5-2.5"
6/1801

:
;:;S:W:™-:---;s.;- I , ; ' . - - , , ' . - . . •. • •• ••, . . . . . . . . . . . . . . . . . :.:.:*™.--::: •:,:.•>.":••:•••.•/. ' -^f- ..,::.,••

2000
7.6
3.8
9.8

023
0.93

43500
4.1
1.4

10.3
5910

4.1
16200

UJ
J

U
U

J

169 J
0.12
5.6
312
0.91
12

173
0.45
7.4

22*

U
J

U
UJ

U

3640
7.8 UJ
4.5 J

13.9
024 U
0.94 U

61700
6.4 J
3.4

26.8
9670

52
25200

298J
0.11 U

9 J
678
0.92 U
12 UJ

212
0.46 U
122
37.1 J

3680
7.5 UJ
Z3J

17.4
023 U
0.91 U

63400
6.3 J
2.9

212
6700

3
15100

159 J
0.1 U
6.9 J
780
0.89 U

1.1 UJ
158

0.45 U
10.5

23

1830
6.8 UJ
9.1 J

12.5
021 U
0.83 U

64800
5.5 J
3.3
7.6

9090
5.7

15600,
297 J
0.11 U
82 J
415
0.83 U

1 UJ
235
0.41 U
8.3

21.6 J

6460
7.7 UJ
5.6 J

79.4
0.41 U
532 ^
1700
172
6.8

19.4
12000

162
' 1480

718 J
0.37
11.8
589 U
0.94 U

12 UJ
153

0.47 U
182
370 J

9060
7.3 UJ
5.5 J

44.5
0.35 U
0.88 U
5810
12.7
42

10.5
11600

86
3670
327 J
0.11 U
10.9
900 U
0.89 U

1.1 UJ
132

0.44 U
212
35.1 J

10300
7.0 UJ
4.4 J

55.7
0.38 U
0.85 U
9840
13.7
6.3

10.9
14000

9.0
4290
363 J
0.11
13.3
710 U
0.87 U

1.1 UJ
113

0.87 U
24.8
55.0 J

12700
6.9 UJ
5.3 J

70.8
0.43 U
0.84 U

11300
18.8
5.4

122
15900

6.3
7280
371 J
0.14
13.9
1070 U
0.87 U

1.0 UJ
166

0.43 U
342 :

54.44
•

4760
7.0 U
4.6 J

36.4
023 U
0.85 U

•98200
8.5
2.6
8.3

8920
6.8

61000
711 J
0.11 U
62
463 U
0.86 U

1.1 IX.
180

0.43 U
152
30.0 J

gS*S:<̂ s;;;̂  "̂ •jmSHSrtS-.'O •:•!•-::>.;.,:•.. . ., .'.-: ••"•>:• ••^f»f^\y ĵ̂ -ms^f:ff^^^V^

12
12
12
12

67
12
12
12
12
12
12
12
12
12

12
4412

12
12
12
12
12
12
12lab

12

12
12

12
12
12

U
U
U
U

UJ
U
U
U
U
U
U
UJ
U
U

U

U
U
U
U
U
U

U

U
U

U
U
U

12 U
12 U
12 U
12 U
M illUJ

210 UJ
12 U
12 U
12 U
1 J

12 U
12 U
12 UJ
12 U
12 U

19 1 1l« U

12 U
4)4% | •12 U
12 U
12 U
12 U
12 U
12 U
12 U
19 U1* W

12 U
•j «* | |12 U
12 U
12 U
49 1 112 U
12 U
12 U
12 U

11 U
11 U
11 U
11 U
9A ILIZ*> UJ

38 UJ
11 U
11 U
11 U
11 U
11 U
11 U
11 UJ
11 U
11 U

n l 1
U

11 U
n l 1U
11 U
11 U
11 U
11 U
11 U
11 U
nilw
11 U
n l 1U
11 U
11 U
n l 1U
11 U
11 U
11 U

11 UJ
11 U
11 UJ
11 UJ
17 IIIIf UJ

21 UJ
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U

n l 1U

11 U
11 U
11 U
11 U
11 U
11 U
11 U
11 U
n il\J

11 U
11 U
11 U
11 U
n l 1U
11 U
11 U
11 U

12 UJ
12 U
12 U
12 U
2 ILIUJ

12 UJ
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U
12 U

«A | |
•*c U

12 U
44 1 112 U
12 U
12 U
12 U
12 U
12 U
12 U
12 Ulab W

12 U
41 1 112 U
12 U
12 U
44 1 112 U
12 U
12 U
12 U

•

1190(27 LTV • Limno-Tech, Inc.



lase AM.
(MASTER.SJCLS)

S83D7 SS3DB SS30M S8312 SB313 OUPSA S8314

2O-2Z MIS' (SB313-l.5-2.ff 1.5-Zf

SaO-VOiAHUE OHGAMCS
748*1 7/3091 envoi envoi envoi envoi

3aou
380 U
aaou
aaou
38ou

u

anui
an uj
an u
aaou
•flfft U

u
u
u
u
UJ
u
u
u
u
u
u
u
UJ
U
U
U
U
U
UJ
UJ
u
u
u
u
u
u
u
UJ
u
u
u
u
u
u
u
u
u
UJ
u
u
u

IU
IU
IU
• u
IU

IU
IU
IU

IU
IU
IU
IU
IU
IU
IU

IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU
IU

380 U
aaou
aaou
aaou
aaou

380 U
aaou

aao u

aaou
•jff u
•jfft y

aaou

aaou
aaou
aaou
aao u
aao u
aaou
aaou
aao u
aaou
wo u

010 U
aaou
aao u
aao u

aao u
•10 u
oiou
aao u
aao u
aao u

aao u
810 U
010 u
aao u
aao u
aao u
910U
aaou
aaou
aaou
aaou
aaou

ae u
aao u
aaou

340 UJ

340 UJ

340 UJ
340 UJ
340 UJ

340 UJ

340 UJ

340 UJ

340 UJ
340 UJ

340 UJ
340 UJ

340 UJ

340 UJ
340 UJ

340 UJ

340 UJ

340 UJ

340 UJ

340 UJ
340 UJ
340 UJ

340 UJ

340 UJ

340 UJ

aaouj
340 UJ
•30 UJ
340 UJ
340 UJ
340 UJ
aao uj
340 UJ
no uj
•30 UJ
340 UJ
340 UJ
340 UJ
340 UJ
340 UJ
•30 UJ
830 UJ
340 UJ
340 UJ
340 UJ
830 UJ
340 UJ
340 UJ
340 UJ
340 UJ
340 UJ
340 UJ
340 UJ
340 UJ
340 UJ

400 U
400 U
400 U
400 U
400 U

•

400 U
400 U

400 U
400 U
400 U
400 U
400 U
400 U
400 U

400 U
400 U
400 U
4SJ
409 UJ
400 U
400 U
400 U
400 U
400 U
aao u
400 U

400 U
400 U
400 U
aaou
29) J
980 UR
980 U
asj
400 U
400 U
400 U
230 J
980 U
080 U
400 UJ
400 U
400 U
980 U
u

•1 U
u
IJ

41 U
400 U
2700

360 U
360 U
360 U
380 U
360 U

U
U
UJ

U
U

IU
IU
IU
IU
IU

IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IUF
IU
IU
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IU
IU
IU
IU
u
u
u
u

300 U
390 U
300 U
300 U
300 U

300 U
300 U
380 UJ

300 U
300 U
300 U
aaou
aoo u
300 U

300 U
aaou
aaou
aao u
jgg uj

aaou
aao u
aao u
aaou
aao u
880 U
300 U
980 UJ
300 U
300 U
aaou
980 U
aaou
980 UR
980 U
300 U
aaou
jgff u

aaou
300 U
080 U
aaou
300 UJ
300 U
aaou
080 U
300 U
300 U
300 U
300 U
390 u

aaou
aao u
380 U
aaou
300 U

390 U
300 U
300 U
300 U
300 U

300 U
300 U
300 U

300 U
aaou
300 U
300 U
300 U
390 U
300 U

300 U
aaou
3000
300 U
300 iu
3800
390 \f

300 U
aaou
300 U
040 U
aaou
040 UJ
300 U
aaou
300 U
940 U
aaou
040 UH
040 U
aaou
aaou
aoou
300 U
300 U
040 U
040 U
380 UJ
300 U
aaou
040 U
aaou
aaou
aaou
aoou
aoou
aaou
300 U
300 U
aoou
aoou

L.77 - LJmno-Tich, Inc.



ANALYTICAL RESULTS

FlOTOfMSH SITE

SOLI

10:56 AM. 10/15/93
(MASTER_S.XLS)

NfeffiO
Simpto OtpOt
OttfCoHwctta

S EMM/OLAT1LE ORQANICS (uoykg
bto (2-Etiyttwxyi) PtttMtaii
DMvOctyl PhtMfcMi
Banco (b) RuonvMMm
baricO (K )rWOranwiana
Banzo (a) Pyrana

OtMfizo (a,h) Antvacana
Banzo (g.h.1) Parytana
MOCA"

58305
72-16-
7/29/01
tm&iixzifz***

380 UJ
380 UJ
380 U

380 U
JOU U

380 U
380 U
20

58306
y>»r
7/29/91

•:•:•:.:. •- -.;:. •:.•.;.:.••

380 U
380 U
380 U

380 U
JHU U

390 U
390 U

10 U

58307
20-2?
7/30/91

450 U
380 U
380 U
JOU U
380 U
JOU U

380 U
380 U

10 U

58308
o-r
7/18/91

340
340
340

340
34O
340
340

10

UJ
UJ
UJ

UJ
UJ

UJ
UJ
U

5S30O4
00.51

6/18/91
• • ••••<•::.•:. •

400 U
400 U

5100 X

2200
1 IUU /

340 tl
1000

10

58372
1^5-2.5'
6/18/91
• , - • - • - • • • -:-..,*

360 U
360 U
360 U
JOU U

360 U
jou u
360 U
360 U

10 U

58373
1.5-2.5-
6/18/91

•:'.x::-.:i:iv:-.;.i.*.-:: •.-:-•-.

380 U
390 U
390 U

390 U

390 U
390 U

10 U

MPSA
(SB313-1. 5-2.5-
6/18/91

;•:->-,:,,.::,•.• .^SASwffiK:

390 U
390 U
390 U
JHU U

390 U
JHU U
390 U
390 U

10 U

58314
J.5-2.5
6/18/91
..:•*:•:• - -

330 U
330 U
330 U
JdU U

330 U
JJU U

330 U
330 U

10 U

U Antfytoi
Nmt

J,

t «wlyz*d tor but not

ibutvwi mnaonltan
•bow Vw raporM umpto oMactton or quHMMUkJii Ikirit but Vw bnH

but tm pr*Mno* cannot tw wntod. Th> Mtute am unmHHm
du> to Mhoui

ipoi
UJAralyttwMnot

R

UR
(1) Cannot b* MpanMd Irom Ophanytanww

X hoWlnguishiMtiMnwra
mttnc: tpwM aralyti

»tut anatyMB tor tw compound WM

1210(27 L77 - Limno-Tich, Inc.



10:56 AM. 10n W3
(MASTER.SJCLS)

BSS
J4-IC 23-25 9-1CT 13-1F I4-TA5* 94.75* 7MT

7/2/91 70191 7091 70/81 70/91 7001
SANO SILTYSANOSU.TYSANO SM.TY SANCSO.TYSAND SILTVSANO SILTYSAN

8Z70
70UJ
SJJ

422
oasu

u

76UJ
14 J

11.7
42
9.7

111

(L23U
OJ8U

22400
76 J
Z4
a.7

5730
2.4

4790
7.5 UJ
2.4 J
25

034 U
0 91 U

57400
BJJ
U

14.1
•130 .

4

3190
7.7 UJ
22J

15J
02* U
043 tt

45200
&2J
ZS
7.1

•410
3-1

5000
9UJ

3-4 J
24.7
027 U
1.1 U

104 J
34

SS.1

0.11 U
15

U
1.1 UJ

1C2J

190
aii u
94
911
O91 U

11 UJ
190 J

MJ
21.1

123
244

151
0.12 U
64
702
04f U
12 UJ
175 J

0.44 U
9.7 J

22J

74
11400

2U

9.1

1.1 U
1.4 UJ
1MJ
045 U
123J
47.4

P|«i22at27 LT7- Unrno-Tmch, Inc.



lUULYTCAL RESULTS
UOTOFMBHVTE Rmman: 10.56 AM, 10/1503

(MASTER_S.XLS)

Mtaffa?
Sampto Oapffi
0»l»Catfirt»g

SEMI-VOLATILE ORGANICS (uoto

bto (2-CWoroaiiyl) EDwr
2-CNoreptianol
1,3-DfcNoretMnnfw
1.4-DtahhnbMum
BmzytAtooM
1.2-DfcNorolMnzana

Us (2-CNoreiioprapyl) Etar

iMptuwiw

2.4'Oinwtfiyipftwnot
Smote Add

j bto<2-CNoiMtaty)MMham

1.Z4-TrioMarao«iim

HttrtoroduKtan.

Z4>TricMaroptMnol
Z4>TrfcMaraptMnal

DbMavjfl PtMMiita

i 4-Naropftanol

Ruoram

DWVBIMyB n̂BiBmB

3.3M)icNoratNna*w
BMBO (a) Antnnra

583(5 853
1.S-2.5- 14-16"
6/19/91 7/2/91
mt':.--~i«w*. SAND

380 U
380 U
380 U
380 U
380 U

380 U
380 U
380 UJ

380 U
380 U
380 U
380 U
380 U
3BOU
380 U

380 U
380 U
aaou
aaou
380 UJ
aaou
aaou
aaou
aaou
aaou
gaou
aaou
930 UJ
aaou
aaou
aaou
930 U
aaou
930 UR
gaou
aaou
aaou
aaou
aaou
aaou
gaou
930 U
380 UJ
aaou
aaou
gaou
aaou
380 U
aaou
380 U
380 U
380 U
380 U
aaou
aaou
380 U

BS3 BS3 BS4
16- If 23-25" 9-1 ff
7/2/91 7/2/91 7/2/91

SAND SILTY SANO SILTY SAND
380 U 370 U
380 U 370 U
380 U 370 U
380 U 370 U
380 U 370 U

4.

aaou 370 u
380 U 370 U
380 U 370 U

380 U 370 U
380 UJ 370 UJ
380 U 370 U '
380 U 370 U
380 U 370 U
380 U 370 U
380 UJ 370 UJ

380 U 370 U
aaou 370 u
aaou 370 u
aaou 370 u
380 UJ 370 UJ
aaou 370 u
380 UJ 370 UJ
aaou 370 u
aaou 370 u
aaou 370 u
920 U 910 U
aaou 370 u
920 U 910 U
aaou 370 u
aaou 370 u
aaou 370 u
920 U 910 U
aaou 370 u
920 UJ 910 UJ
920 UJ 910 UJ
aaou 370 u
aaou 370 u
aaou 370 u
aaou 370 u
aaou 370 u
920 UJ 910 UJ
920 U 910 U
380 UJ 370 UJ
aaou 370 u
380 U 370 U
920 U 910 U
aaou 370 u
aaou 370 u
aaou 370 u
aaou 370 u
aaou 370 u
aaou 370 u
380 U 370 U
380 UJ 370 UJ
380 U 370 U
380 U 370 U

Pag* 23 o(27

864
13-15-
7/201

854 BS5 BSS
19-19.5- 9-9.7F 11-13"
7/2/91 7/2/91 7/2/91

SILTY SANC SILTY SAND SILTY SAND SILTY SANO
450 U
450 U
450 U
450 U
450 U

450 U
450 U
450 UJ

450 U
450 U
450 U
450 U
450 U
450 U
450 U

450 U
450 U
450 U
450 U
450 UJ
450 UJ
450 U
450 U
450 U
450 U

1100 U
450 U

1100 UJ
450 U
450 U
450 U

1100 UJ
450 U

1100 UJ
1100 U
450 U
450 U
450 U
450 U
450 U

1100 UJ
1100 U
450 U
450 U
450 U

1100 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U

380 U
380 U
aaou
aaou
380 U

380 U
380 U
380 U

380 U
380 UJ
380 U
380 U
380 U
380 U
380 UJ

380 U
380 U
aaou
aaou
380 UJ
aaou
aaou
aaou
aaou
aaou
gaou
aaou
930 U
aaou
aaou
aaou
aaou
380 U
930 UJ
930 UJ
aaou
aaou
aaou
aaou
aaou
930 UJ
930 U
380 UJ
aaou
aaou
930 U
380 U
aaou
aaou
aaou
380 U
aaou
aaou
380 UJ
aaou
aaou

L77 - Limno-Ttch, Inc.



10:56 AM. 1O/15/93
(MASTCT.S.XLS)

15
i4.fr 23-2T 9-HT 13-1 f >«• MLS* 11-

\inS9i 7/3191 7/3/91 7/2191 7/291 7/2191 7/301 7/3/91
SAND SANQ SILTY SANO S1UTYSANO SM.TY SAHC SB.TY SAMO SO.TY SAMP SILTY S

MOCA-

jfQ u

aOU
JJQ U
30 u

3MU
anu
anu
MDU
10 U

3BOU
3BOUJ
3*0 U
3HU
3HU
anu
anu
380 U

10 U

370 U
370 UJ
370 U
370 U
370 U
370 U
370 U
370 U

10 U

450 U
450 U
450 U
450 U
450 U
450 U
450 U
450 U

IU
IUI
IU
IU
IU
IU
IU
IU

10 U 10

U

Pip 24 o!27 LT7- Umno-r«cJi. Inc.



ANALYTICAL RESULTS

ROTOFMBHSfTE Ravwon: 10:56 AM. 10/15/93
(MASTER_S.XLS)

WttO
SampteOaatfi
^~*~ ^~** *

INORGANICS (moAQ)
AJumnum
Antmony
Araarae
Barium
Ban/Hum
CaoMum
Calcium
ChranWatn
Caftan
Coppar
Iran
Laad
Magnaaium
Manganaai
Maroury
Nfcfcal
Potaaaium
Salanium
Slvar
Sodum
Thaium
Vanadum
Zkc
Cyartda

uoi AT1I P QPQAMÎ C fnn%giw\Jî  i ike wnunniwo iMV î||

CNoronwnana

Vinyl CWorWa
uauiuaaiaiia
MatiytanaCMonda

Carbon OlauNUa
,1.1-OtahJoraaaiam
•1,1-Oicntaro«hana

CMorotorm
l>OlchlORMtiana

1.1.1-TrlchtaroMham
Carbon Taaacraorua
Vinyl Aa^B f̂c^a^al

Bramotarm
4 Matiy) 2 Pantanona
2-Haxanona
TaMcMoreaiiana
l.iA2-Ta>achloroaaiana
Totuane

lyBanzana
Slyrana
Total Xyianaa

BSS
1S-1T
7/3/91
SANO

1600
7.7 UJ
1.1 UJ
9.1

0.23 U
0.93 U

42500
4.8 J
1.4 U

11.7
3560

1.5
11500

104
0.12 U
4.7
453
0.91 U

1.2 UJ
214 J
0.46 U

6 J
16.SU

•

BSS SS6
21-zr s-r
7/2/91 7/891

SANO SANO
1620

7.3 UJ
1.3 J
6.6

0.22 U
0.97

51100
4.4 J
22

53.3
4110

Z1
13500

123
0.11 U

7
507
0.89 U

1.1 UJ
137 J

0.44 U
5.8 J

33.7

356 356 , 356
13-15' 15-17- . 17-1ST
7/8/91 7/8/91 7/8/91
SILTY SANO SILTY SANO SANO

1830
7.1 UJ
22 J
7.6

0.22 U
i 0.86 U

46500
6.4 J
1.4

1&6
5080

3.5 J
18200

107
0.11 U
6.6
430
0.86 U

1.1 UJ
175 J

0.43 U
6.3 J

28.7

356
17-19"
7/8/91
SILTY SAND

2540
7.1 UJ
1.8 J
15

022 U
0.86 U

58000
4.8 J
2.1

15.5
5620

2.9
20000

212
0.11 U
5.4
739
0.88 U
1.1 UJ
178 J

0.44 U
8.5 J

22.7

125 0127 L77 - Limno-Tech, Inc.



1056 AM. 10/1W93
(MASTER.SJOJS)

21-2T s-r 17-W 17-19
tarn 7091 7091 7/991 7091 7091

SAND SAND SANO SlLTr SAND SILTV SAND SAND SH.TTSAND
IU
IU
IU
IU
IU

iu
iu
IUJ

IU
IU
IU
IU
IU
IU
IU

IU
IU
IU
IU
IUJ
IUJ
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IUJ
IU
IUJ
IU
IU
IU
IU
IU
IU
IUJ
IU
IU
IU
IU
IU
IU
IU
BU
DU
BU
BU
BU
BU
B U
B U

370 U
370 U
370 U

370 U

370 U

370 U

370 U

370 U

370 U
370 OJ
370 U
370 U
370 U
370 U
370 UJ

37OU
370 U
2TO U
370 U
390 UJ
3IQU
310 UJ
370 U
330 U
370 U
0»U
370 U
OBBUJ
370 U
370 U
37OU
999 U
370 U
090 UJ
890 UJ
370 U
370 U
370 U
370 U
370 U
•0 UJ
999 U
310 UJ
370 U
370 U
890 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 UJ
370 U
370 U

380 U
380 U
380 U
380 U

380 U

380 U
380 UJ

380 U

380 U
380 U
380 U
38BU
380 U
380 U
380 U

380 U
380 U
380 U
380 U
380 U
380 U
38B U
38BU
380 U
38BU
BWU
380 U
910 U
380 U
380 U
380 U
910 U
380 U
910 UJ
910 UJ
300 U
380 U
380 U
390 U
300 U
910 UJ
910 U
380 U
309 U
380 U
810 U
300 U
380 U
380 U
380 U
380 U
300 U
380 U
380 U
380 U
380 U

370 U
370 U
370 U
370 U
.370 U
«.

370 U
370 U
370 UJ

370 U
370 U
370 U
370 U
370 U
370 U
370 U

370 U
370 U
370 U
370 U
370 UJ
370 U
370 U
370 U
370 U
370 U
OBOU
370 U
980 UJ
370 U
370 U
370 U
OBOU
370 U
980 UJ
900 U
370 U
370 U
370 U
37OU
370 U
OBOU
900 U
370 UJ
370 U
370 U
OBBUJ
370 U
370 U
370 U
370 UJ
370 U
370 U
370 Ul
370 U
370 U
370 U

L77 • Limno-T9Ch, Inc.



ANALYTICAL RESULTS
AOTOFMSHSfTE Rvvmon: 10:56 AM. 10/1 S*3

(MASTER_S.XLS)

WtiO
SMptoOaptt
CMMCOiMM

SEMM/OLAT1LE ORQANICS (uofta
tM (2-EfcyttMKyl) Ptitufra
Oi ivOciyl PhtftilBIs)
Bmo (b) Ruorantvnt
(MnZO (K )rlJOranraw
Banzo (a) Pyran*
MMio(1Z>od)Pyr«w
OtMnzo («.h) Anfwaom
Bmzo (ohj) P«ytw«
MOCA-

SS5
15-17
70191
SAND

380
380
380
JBO

380
380
380
380

10

u
u
u

u
u
u
u
u

S55
21-2?
7/2/91

SAND
370
370
370

370
370
370
370

10

U
UJ
U

U
U
U
U
U

BS6
s-r
7/8/91
SANO

380
380
380
JOU

380
380
380
380

10

9S6 BS6
13-15' )5-fr
7/0/91 7/8/91

9S6
11 17-19"

7/B/91
SILTY SANO SILTY SANO SANO

UJ
U
U

U
U
U
U
U

180
370
370
iTn
370
y370

•370
370

10 U

UJ
U
U

U
U
U
U

856
17-19
7/8/91
SILTY SAND

•bOM tw raponKl swnpto dMKton or qutnttuton

J
UJ

• an MimaMd vahw.
R AnalytiWMdMKW)butVwprtMno*cannotbcvwitod. TT»rMutaaraunraiabto

due to Mriout tiftemncmt in t» analysi*.
UR Aralyit WM not dMKttd but VM rMuM an unraiabto due to MOOUB (MctmciM n twanHyM-
(1) Cannot t»gtp«iiKilre>nDtph«nytinww
~ M'-MMhylmtM 2-CWoro-«nilln«: spccW aralyM

Bmfc ooBjniw Inrtrm im inKyili tor tfn compound wx not partonmd. !

P«Q»27ol27 LTJ • Umno-T0ch, Inc.
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ANALYTICAL RESULTS

ROTOFMttH SITE

GROUNOWATER SAMPLES
Reviwon: 2:47 PM. 10/14/93

(MASTER_W.XLS)

MWJD

Date CoMeeterf
INORGANICS <ug/l))

Alumnum
Anomony
Arsanc
Barium
Baryftum
Cadmium
Calcium
Chrofnuffl
CotwK
Coppar
Iron
Lead
Maonawum
Manganaia
Marcury
Nickel
Potatwum
Selenium
Siver
Sodum
Thattum
Vanadum
Zinc
Cyanide

VOLATILE ORGANICS (uo/l)
Chtaromanane

omomeviane
Vinyl Chloride
CMoroatiana
Matiytene Chloride

. Aoaione
: Cartoon DtouMde
• l.l-Dlchtoroathene
•' 1>0fchtaroatiane
' l>0fcntareatiana (total)

Chloiotofm

2-Buttnm
, 1,1-1 ncnoroefiane

Cartoon Teftachtoride
Vinyl Acatale

omonenloromegiane
ix-UHjajrupropane

Tncnoroefiane

l.1>TftcMoroa<iana
Benzene

2-Haanone
Tancreoroatiene
1.lA2-TeMchloroetnana
Toluene
Chtorooenzene
CU IJfeW ItLVJI IV

Styrane
Total Xytenee

MWA1
43'-46'
S/4/S9

21.4
31.5
4 1

69.7
0.5
42

79900
3.8
6.6
7.3
149

9
25900

77.9
02

18.6
3020

5

49

11300
1.1

6.1

16.9
10

:.:.:;::.:*: ••:::•:

10
1 A10

10
10
5

10
S
1

83
5
5

10

S
10

5
5

inIW
10
5
5
5
5

5
5

U
U
J

U
U

U
U
U

UJ

U
U
U
UJ
u
u
UJ
u
u
u

•V-ViZ

UJ

u
u
UJ
u
u
J

u
u

UR

U
U

U
U

U
UJ
u
u
u

u
u

MWA2
33-36'
S&B9

21.4
31.5

1.2
65.6

0.5
4.2

84200
3.8
8.7
7.3

54.5
9

26400
219
02

18.6
3630

5
49

28000
1.1
6.9
42
10

;:• .•:••. ' ••••'

10
4 A10
10
10
5

10
S
S
5
S
5

10

S
10

5
5

mIU
10
5
5
S
5

5
5

U
U
UJ

u
u

u
u
u

UJ

u
u
u
u
u

UJ
u

u
• ":.:
UJ

u
u
UJ
u
u
u
u
u
u

UR

u
u

,

u
u

u
UJ
u
u
u

u
u

MWA3
46.S--49S-
S&B9

130
31.5

6
12.2
0.5
4.2

13200
3.8

11.1
7.9
155

9
4910
25.8
024
18.6

4140
5

4.9

223000
1.1
9.1

27.9
10

•:'• •

10

10
79
10
10
5
5
4
7
5

10

5
10

5
5

inIU
10
S
5
5
5

S
S

U
UJ

U
U

U
U

UJ

u

u
u

UJ
u
u
u
•••. •

UJ

u

UJ
u
u
u
J

u
u
UF

u
u
u

u
u
u
u
u
u

u
UJ
u
u
u

u
u

MWA4
4T-SO-
S5B9

21.4 U
31.5 U

12 UJ
522

O.SU
42 U

120000
3.8 U

122 U
7.3 U
7.7 U

9UJ
32600

-8.1
02 U

18.6 U
4620 U

SU
4.9 U

3000Q
1.1 UJ

11.3U
10.7 U

10 U
•'' ••*:*;:;:?:••

10 UJ
4A 1 110 U
10 U
10 U
5UJ

10 U
SU
S U
SU
SU
S U
5 1 1u

10 UF
5 1 1u
5U

10 U
5 1 1u
5 1 1u
5 1 1u
5 1 1u
5 1 1u
S U
SU
5 1 1 'u
5 1 1u
milIU UJ

10 U
5UJ
S U
5 U
SU
5 1 1u
5 U
S U

MWA5
4T-441 „

5/S/B9 .

21.4 U
31.5 U

1.5 J
105
0.5 U
42 U

100000
3.8 U

12.4 U
7.3 U
195

9UJ
27800

80.4
02 U

18.6 U
8040 U

SU
4.9 U

21600
1.1 UJ

10.7 U
182 U

10 U
"•':: I.*:.'.:.;:;.-;*::*:?

10 UJ
10 U
10 U
10 U
5UJ

10 U
SU
SU
S U
SU
S U
5 1 fu

10 UF
5 1 1u
SU

10 U
5 1 1u
5 1 1u
5 1 1u
5 1 1u
5 1 1u
SU
SU
5 1 1u
5 1 1u

m iiIU U

10 U
5UJ
5U
S U
SU
5 1 1u
SU
5 U

MWA6
41 S'-44.5
S/4JB9

21.4 U

31.5U
1.6 J

93.4
1.5 U
42 U

120000
3.8 U
5.6 U
7.3 U
316
0.9 UR

37100
53.8
02 U

18.8 U
1740 U

SU
4.9 U

23000
1.1 UJ
5.8 U

20.4 U
10 U

•••is..:,..:'-::::.: :¥>S:¥:-:

10 UJ
4A 1 110 U
10 U
10 U
5UJ

10 U
SU
SU
5U
SU
S U
5 1 1u

10 UR
5 1 §u
S U

10 U
5 1 1u
5 11U

5 11
U

5 1 •
U

5 1 •
U

5U
5U
51 1u
5 1 1u

m uIU w

10 U
5UJ
S U
SU
SU
S it

w

5 U
S U

MWB1
64'-66"
&26/B1

104 U
33 U

S U
51.4

1 U
4 U

75000
4 U

6 U
4.5

74.9
22 UJ

24800
437
02 U

12.4
2830

4 U
S U

29700
2 UJ
3U

111
15.3

... . . WiSBB&S&SI

10 U
• A 1 110 u
10 U
10 U
10 U
10 U
10 U
10 U
1 J

10 U
10 U
in 1 110 u
10 UJ
1 A 1 1IU U

10 U

in uIU U
m IIIU U

millw U

in 1 1IU U
in 1 1IU U

10 U
10 U
m iiIU U

in uIU U

10 U
10 U
10 U
10 U
10 U
10 U
in uIU U

10 U
10 U

MWB1
144-1464

&SS01

138 U
33U

10.8
77.3

1 U
4 U

66300
4 U
6U

4.9
1230

2.4 UJ
18900

160
02 U

9U
1730

4U
S U

6970
2UJ

! 3U
; 220
! 15.9 J

10 U
4A 1 110 u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
milIU U

10 UJ
m ii1U U

10 U

milIw U
m iiIU V

m iiIU W

in iiIU U
m tiIU U

10 U
10 U
in iiIU U

in iiIU U

10 U
10 U
10 U
10 U*
10 U
10 U
10 11IU U

10 U
10 U

II;
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11 10 AM. IOnS/93
(MASTEfl.WJOS)
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ANALYTICAL RESULTS

ROTOFWMH SITE

QROUNDWATER SAMPLES
Havwion: 2:47 PM. 1CV14/93

(MASTER_W.XLS)

Mfe«K>

aa*rC«0*ctad
SEMI-VOLATILE ORQANICS tuafl}

tm (2-Ethytwxyi) PhffuWM
DwvOctyf PtnnaJala
f*^ __ ..i ^ ^

Benzo (k )RuorarWhana
Banzo (a) Pyrana
lndano(l.2.3-cd) Pyrana
Ofcaruo (a.h) Anttvacana
Banzo (g,h,i) Perytana
MOCA-

JUWAT

«•-««•
S«*«9

MWA2
33--X'
SS89

MWA3
46.S--49S'
S&B9

MWA4

4T-SO'
S&89

MVVA6
4r-44-
S599

MWA6
41.F-44.S1

5/4J89

MWB1
64--661

&2601

MtfVBf
144'. 146'
&2S01

47 J
10 U
5 J
6 J
4 J
2 J

10 U
3 J
1 U

43
10
10
10
10
10
10
10

1

J
U
U
U
U
U
U
U
U

10
10
10
10
10
10
10
10

1

UJ
U
U
U
U
U
U
UJ
U

10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ

1 U

10 UJ
10 U
10 U
10 U
10 U

i 10 U
10 U
10 UJ
1 U

10 UJ
10 U
10 U
10 U
10 U
10 UJ
10 UJ
10 UJ
1 U

10
10
10
10
10
10
10
10

02

U
U
U
U
U
U
U
U
U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

0.2 U

U Anatytawtt anrtyzK) tor tmt ml dMKMd abom ttw raporMd uniito dMKtton or

J Aimyn WM pomiv̂ y td»niM«d but ft» uunumtatan ti m •••maud vitu».
U J An*y» was not dMKMd abov* '»» rapomd umpto dMKtton or qurnmuton Kfntt but

tfw (knit « an MOmMd vak».
R AnalyM was dMactod but lh* pioanca carmot be vwitad. T>w rMults ara unrattaUa

dua to sanous daflcianaaa n lha analys*.
UR Analyia wa> not daiaciad but ffw raauM ara unraKabla dua «o Mrioua daflcianaaa in

thaanalysM.
(i) cannot ba saparatad frorn Oiphanylarnna
- 4.4' Matrtylanobu 2-Chtoro-an*na: spataal anatyta

Blank columra ndtaata that anatysit tor ttw compound waa not partormad.

Paga3oJ21 LTI - Limno-Tech, Inc.



ANALYTICAL .TS

2:47 PM. 10/14493
(MASTER.W XLS)

MMB20 MWB20
19f-21.f sr-ar* sr-er 73--7F TV-tat

6f17/91 6H7J91 6H7I91 G/14/91 6/14/91
(pq>0)

108 U
310 U
5.0 UJ
92 J
1.0 U
4.0 U

4JOUI
6uOU

12.1
3OU
2JOUJ

310 U
5.0 UJ

84 SJ
1.0 U
40 U

102000
4.0 UJ
6AU

11.7

24 UJ

704
02 U

1Z7

4JOUJ
SOU

24 UJ
3JOU

14tBJ
1OJOU

02 U
112

11700
4OUJ
SOU

31200
2JOUJ
uu

1710 J
1OOU

111 U
33.0 U
5.0 UJ

279J
1.0 U
4.0 U

102000
40UJ
8.1

11.7
36JU
4.1 UJ

41800
1100

0.2 U
284

4.0 UJ
5.0 U

74100
24 UJ
34

3030 J
100 U

10 U
10 U
tou
H)U
10 U
10 UJ
wu
10 U
3J
2J

H)U
WU
10 UJ
11
H>U

10 U
tou
WU
4 J

10 U
10 U
wu
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
wu
wu
wu
wu
WUJ
wu
8 J

18
3 J
wu
wu
WUJ
28
WU

wu
wu
wu
SJ
wu
wu
wu
wu
wu
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
wu
wu
WUJ
10 U
9J

18
1J

10 U
10 U
WUJ
54
wu

wu
10 U
10 U
3 J

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
w
wu
wu
WUJ
wu
31
88
7 J

10 U
wu
WUJ

170
10 U

wu
10 U
wu
18
wu
10 U
10 U
10 U
10 U
10 U
10 U
2J

10 U
10 U
8J

10 U
10 U
10 U

83 U
83 U
83U
83 U
83 U
83 UJ
89U

ISO
48J
83U
83U
83U
83 UJ

1WO
83 U

83U
83U
83U
88
83U
83U
83 U
83 U
83 U
83U
83 U
83 U
83 U
83U
83 U
83U
83 U
83U

120 U
120 U
120U
120 U
120 U
120 UJ
120 U
250
64J
120 U
120 U
120 U
120 UJ

120 U

120 U
120 U
120 U
170
120 U
120 U
120 U
120 U
120 U
120 U
120 U
14 J
120 U
120 U
120 U
120 U
120 U
120 U

20 U
20 U
18 J
20 U
20 U
20 U
20 U
29
42
9J
20U
20 U
20 U
290
20 U

20 U
20 U
20 U
20
20 U
20 U
20 U
20 U
20 U
20 U
20 U
9J
20 U
20 U
10 J
20 U
20 U
20 U

L77 - Umno-Toch. Inc.



ANALYTICAL RESULTS

ROTOFVMHSfTE

QROUNDWATER SAMPLES
fl«vwon: 11:11 AM. 10/15*3

(MASTER_W.XLS)

WtHO
t until Dyttti
Ottt CnJtottetf

SEMI-VOLATILE ORQANICS (wol)
Phenol
bto (2-ChtorMtiyl) Eft*
2-Chtaropnmo)
1>DtohtorolMnzm
1.4-OtoNorobanzwM
Benzyl Alcohol

Z*c •OXynt( 1 -W •OfOflf OfMnt))

*f"wwB^̂ ^̂ MBnOi

BMiacAdd

IZ+TrtoMoratovom

4-CNORMnflM

2.4.6>Trichtoro0Mnol
&4.5.TrtaNorophtnal

ESS.
2.4-OMtoMum

Ruonra

PentMhtoraphenol

Afttraotrw

RuoranttMm

3,3M>toNorob«aoktt
Benzo <•) Anflrom
Onyiifn

AAV820
7P.5-.2J.51

6/18/91

AAV82S
44-46'
6na0i

MYVB2S
4T-SO1

6/16/91

UWB2B
53--SS-
6/17/91

MWB2B
Sff-«ff
6/17/91

MWB2B
6T-W
6TI7I91

UWB2B
77-7S
6H4/91

MWB2B
7r-9ff
6/1401

'•:f. ~*##>*fX: ••.••:." . . . - - • • • - • • • • ' ' • . • : • I..:.:.:;.'.,.:- • • • , . • • • . : . - \ . - S - : • • : : • • •

10 U
10 U
10 U
10 U
10 U

10 U
10 UJ
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
2SU
10 U
25U
10 U
10 U
10 U
2SU
10 U
25 UJ
25 UJ
10 U
10 U
10 U
10 U
10 U
2SU
2SU
10 U
10 U
10 U
2SU
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 UR
10 U
10 UR
10 U
10 U

10 U
10 UR
10 UJ

10 UR
10 U
10 U
10 UJ
10 U
10 UR
10 UR

10 U
10 UR
10 U
10 U
10 UJ
10 UJ

10 U
10 UJ
10 UR
25 UR
10 U
2SU
10 U
10 U
10 U
25 UJ
10 U
25 UR
25 UR
10 U
10 U
10 U
10 U
10 U
25 UJ
25 UR
10 U
10 U
10 UJ
25 UR
10 U
10 U
10 UJ
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U

10 U
10 U
10 UJ
10 U
10 U

10 U
10 UJ
10 UJ

10 UJ

10 U
10 UJ
10 U
10 UJ
10 UJ

10 U
10 UJ
10 U
10 U
10 UJ
10 UJ
10 UJ
10 U
10 UJ
10 UJ
25 UJ
10 U
2SU
10 U
10 U
10 U
25 UJ
10 U
25 UJ
25 UJ
10 U
10 U
10 U
10 U
10 U
25 UJ
25 UJ
10 U
10 U
10 UJ
25 UJ
10 U
10 U
10 UJ
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U

10 U
10 UJ
10 U

10 U
10 U
10 U

• 10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
2SU
10 U
25U
10 U
10 U
10 U
2SU
10 U
25 UJ
25 UJ
10 U
10 U
10 U
10 U
10 U
2SU
25 U
10 U
10 U
10 U
2SU
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

40
10 U
10 U
10 U
10 U

i 10 u
10 U
10 UJ

10 U
10 UJ
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
25U
10 U
25 UJ
10 U
10 U
10 U
2SU
10 U
25 UR
2SU
10 U
10 U
10 U
10 U
10 U
25 UJ
25U
10 UJ
10 U
10 U
2SU
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

17 J
10 U
10 UJ
10 U
10 U

10 U
10 UJ
10 UJ

10 UJ
10 UJ
10 U
10 U
10 U
10 UJ
10 UJ

10 U

10 U
10 U
10 UJ
10 U
10 UJ
10 U
10 U
10 UJ
25 UJ
10 U
25 UJ
10 U
10 U
10 U
2SU
10 U
25 UR
25 UJ
10 U
10 U
10 U
10 U
10 U
25 UJ
25 UJ
10 UJ
10 U
10 U
25 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 UR
10 U
10 UR
10 U
10 U

10 U
10 UR
10 U

10 UR
10 U
10 U
10 U
10 U
10 UR
10 UR

10 U
10 UR
10 U
10 U
10 U
10 U
10 UR
10 U
10 U
10 UR
25 UR
10 U
25 UJ
10 U
10 U
10 U
25 UJ
10 U
25 UR
25 UR
10 U
10 U
10 U
10 U
10 U
25 UJ

25 UR
10 U
10 U
10 U
25 UR
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U

27
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U

10 U
10 U
10 U

'; 10 U
; 10 u
| 10 U

10 U
10 U i
10 u ;
10 U i
2SU :
10 U
25 UJ
10 U •.
10 U
10 UJ;
25 UJ,
10 U
25 UJ
2SU
10 U
10 UJ
10 U
10 U
10 U
25 UJ
25 UJ
10 U
10 U
10 U
2SU
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 UJ
10 U
10 U

W

%!•:

m i -
lr

Pig»5ot2i L77 - Limno-Tech, Inc.



UL1S

247PM. 10/14/93
(MASTER.W.XLS)

19f-21f 4ff-S(r TT-TS" Ttr-tar
6/1*91 envoi 6H7/91 snr/91 snrni 6/1401

luoH)

UOCA-

18 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

0.2 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

0.2 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

02 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

02 U

10 U
10 U
10 U
10 u
10 u
10 U
10 U
10 U
02 u

10 U
IS
10 U
10 U
10 U
10 U
10 U
MU

O2U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

02 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

0.2 U

PagMof2i LT7 • Umno-Toch, Inc.



ANALYTICAL RESULTS

ROTOFIMSM SITE

QROUNDWATER SAMPLES
12.01 PM, 10/15/93
(MASTER_W.XLS)

WtiO
Samafa Owpth
OattCoffaetttf

INORGANICS <U91»
Alumnum
Anamony
AfMrtc
Barium
Baryttum
Cadmium
Calcium
CtvoniAaTn
Cobalt
Coppar
ken
Laad
Magmatum
Manganaii
Marcuy
Nickat
Potassium
SaMum
Slvar
Sodum
Thaftm
Vanadum
Zinc
Cyankto

VOLATILE ORGANICS (von)
ChtaromaMna
ftommnafiana
Vinyl ChJortda
CMoraatiana

Aoalana
Carton OauMo*
1,1-Okttoroatiana

12-btenjoroafiana (toajt)
Cntorotann
12-Otehtaroatiana
2-Butanona
i.i.l-Trtchtofoatiana
Carbon Tancntonda
Vinyl AoatMa
BrnnodcMofomatiana
1,2- menu upiopana
CH>l.3-OtaMoraprapana
Trichtaroafwna
DnomouraofornaMna

Baruana

Bramofcvm

2-Haxanona
Takaohtaraatwna
1,122-Taracrtotoatiana
ToJuana
CnJorooanzana
Etiytwizana
Slyrana
ToMXytanaa

MWB2B
8r-9f
6/U0I

OUPWA
(MWBZB-SS)
6/14/91

MWB3A
4<r-4T
1029/91

MWB3B
S9'-G?
1099/91

MWB4B
70--73-
T03091

MWB4B
77.S-79.51

1012491

MW302
KXr-KX"
IQfSMI

OUPWD
(MWX2-1Q
10BV91

::«f :.:r.::: ;.::-:.>:,,:-:.S-:. :ii. I.:-::-.:;--- : • • . •• - • : • : • . • •••"•,-: •- --'

139 U
33.0 U
15.4 J
83.9 J

1.0 U
4.0 U

45500
4.0 UJ
6.0 U
4.6

1180
2.0 UJ

23800
64.6
02 U

18.8
4340 U

4.0 UJ
5.0 U

88800
2.0 UJ
3.0 U
630 J

10.0 U

17 U
17 U

100
12 J
U t IVJ

17 U
17 U
17 U

4 ^A140
10 J
17 U
17 U
17 U
8J

17 U

17 U
IT 1 117 U
17 U
17 U
• ̂  1 117 U
17 U
17 U
4 V 1 117 U
17 U
17 tl1 1 U

17 U
17 U
17 U
17 U
53
2J

17 U
17 U

168 U
33.0 U
50.0 UJ
862 J
1.0 U
4.0 U

41500
4.7 J
6.0 U
7.4

1090
2.0 UJ

21700
59
02 U

17.9
4740 U

40 UJ
5 U

80300
2UJ

3.4
562J
10.0 U

;'$£%$$$&&••.
10 UJ
10 UJ

100
5J

in 1 1lO U

10 U
10 U
1 J

150
10
10 U
10 U
10 U
7J

10 U

10 U
4 A 1 110 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
1ft 1 11U U

10 U
10 U
10 U
10 U
52
2J

10 U
10 U

136 U
23U

5 U
82.6

2 U
5 U

61900
7 UJ
7 U

11.7 U

83.8 U
22 J

21800
524
02 U
35U

3380
3 UJ
a u

36400
2UJ
6 U

97.7
10 U

'$$&£(•?'•:•" •':••:••."

tou
10 U
10 U
10 U
MA | |24 U
10 UJ
10 U
10 UJ
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
4A 1 110 U

10 U
10 U
10 U
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

171 U
23U

5 U
67.7

2U
5 U

41300
7UJ
7U

15.5 U
175 U

2UJ
13800

53.4
02 U
35U

1950
3 UJ
8U

72300
2UJ
6 U

124
10 U

. ::'--..4:*-:'--.:..:

10 UJ
10 U
10 U
10 U
M l 1u
10 U
10 U
10 U
10 U
10 U
10 U
10 UJ

t 10 U
10 U

,10U

10 U
10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
4A 1 110 U
10 U
10 U
10 U
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

912 U
23 U

5 U
445

2 U
L 5 U

56800
7U
7 U

7.8 U
392

2U
18000

44.6
02 U
35 UJ

1860 U
3 UJ
a u

13900
2UJ
6 U

32.1
10 U

.;:::••••.«;:,:.;•;,.,

tou
10 U
10 U
10 U
24 U
10 U
2J
8 J

72
10 U
10 U
10 U
10 UJ
47

10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
4 A 1 110 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

82 U
36 U

5 UJ
52.1

1 U
5 U

63100
4 U
5U
6

119
2U

19600
82,4
02 U
8.9

1760
3 U
6 U

17000 J
2UJ
6U

1170
20 U

10 U
10 V
10 U
10 U
«A 1 110 U
10 UJ
10 U
11
87
10 U
10 U
10 U
10 UJ
84

10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
«n 1 110 u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

125 U
23U
5U

216
2U
5U

56800
7UJ
7

3.9 U
1880
2JJ

19000
204
02 U

49.9 J
6110

3UJ
8U

49200
2UJ
6U

45.9
10 U

mm$miij&
10 UJ
10 U
10 U
10 U
1C 1 135 U
10 U
10 U
10 U
5 J
6J

10 U
10 UJ
10 U
SJ

10 U

10 U
4A 1 110 U
10 U
4 J

10 U
10 U
10 UJ
10 U
10 U
1A 1 1lU U

10 U
10 U
10 U
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

97.7

23
5.3

218
2 '
5:

57200
71
71
31

1910
11 J

19100
205
02 t

35.4 J
6660

3t
6U

49000
2U
6U

; 442
' H»U

10 a
10 U
10 U
10 U
• C It15 U
10 U.
10 U
10 U
4 J
6J

10 U
10 UJ
10 U
SJ

10 U

10 U ,
10 U i
10 U
4 J

10 U
10 U
10 UJ
10 U

10 U
4A ••10 U

10 U
10 U
10 U
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

w

it

Paga7o(21 L77 - Umno-Tech, Inc.



1129 AM. ion yoa
(UASTCT.W.XLS)

OUPNM MMC04 MWSOB OUPWD
sy-er 7D--7T 77.S-79S iar-106-

100*91 IQfJO/91 TOOMf 100091

•**•!

10 U
10 U
10 U
10 U
10 U

2J
10 U
WU

10 U
10 U
WU
WU
WU
10 U
tOU

H)U
WU
K)U
10 U
10 U
WU
10 U
10 U
IOU
10 U
asu
WU
as uj
wo
IOU
IOU
25 UJ
IOU
25 uj
asu
MU
WU
WU
WU
WU
25 Ul
25 Ul
WU
WU
WU
asu
WU
WU
WU
WU
WU
WUJ
WU
WU
IOU
IOU

10 U
IOU
IOU
10 U
10 U

3J
WU
IOU

WU
WU
WU
WU
WU
WU
10 U

IOU
WU
WU
WU
WU
WU
WU
WU
WU
WU
asu
WU
25 UJ
WU
WU
WU
25 UJ
WU
25 UJ
asu
WU
WU
WU
WU
WU
25 Ul
2501
WU
WU
IOU
25U
IOU
WU
10 U
WU
10 U
WUJ
WU
IOU
WU
WU

10 U
IOU
IOU
IOU
IOU

IOU
IOU
IOU

IOU
IOU
IOU
IOU
IOU
IOU
IOU

10 U
10 U
WU
10 U
WUJ
10 U
WU
WU
WU
WU
asu
WU
25 UJ
WU
WU
10 U
asu
10 U
asu
25 UJ
WU
10 U
WU
WU
10 U
asu
asu
WUJ
IOU
10 U
asu
IOU
IOU
IOU
10 U
10 U
IOU
WU
IOU
IOU
10 U

10 U
IOU
10 U
IOU
IOU

10 U
W U
10 UJ

WU
IOU
WU
IOU
10 U
10 U
IOU

IOU
WU
IOU
WU
WUJ
WU
10 U
WU
WU
WU
asu
WU
25U
WU
WU
WU
25U
WU
asu
25 UJ
WU
10 U
10 U
WU
WU
asu
asu
WU
10 U
WU
asu
10 U
10 U
10 U
W U
IOU
10 U
IOU
IOU
IOU
10 U

IOU
IOU
IOU
IOU
10 U

WU
WU
WU

10 U
WU
WU
WU
WU
WU
10 U

IOU
WU
WU
WU
WU
WU
WU
3J

WU
WU
asu
WU
asu
WU
WU
WU
asu
WU
asu
asu
WU
WU
WU
WU
10 U
25 UJ
asu
WU
WU
WU
asu
1 J

WU
WU
WU
WUJ
WU
WUJ
WU
WU
WU

7J
IOU
IOU
IOU
IOU

IOU
WU
10 U

10 U
WU
WU
WU
WU
10 U
IOU

IOU
WU
WU
10 U
WUJ
WU
WU
WU
WU
WU
25U
WU
asu
WU

•wu
WUJ
25 UJ
10 U
25 UJ
1 J

WU
WU
WU
WU
WU
asu
2SU
IOU
WU
IOU
asu
IOU
WU
WU
WU
WU
WU
WU
10 U
10 U
IOU

10 U
IOU
IOU
IOU
IOU

IOU
tou
10 UJ

IOU
IOU
IOU
IOU
IOU
IOU
IOU

IOU
10 U
IOU
IOU :
10 uj;
10 U!

WU :

WU
W U
10 U
asu
10 U
asu
WU
10 U
10 U
asu
10 U
asu
25 UJ
tou
10 U
IOU
10 U
WU
asu
asu
WU
10 U
IOU
asu
IOU
10 U
10 U
IOU
WU
IOU
IOU
IOU
IOU
IOU
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ANALYTICAL RESULTS

ROTOF1NISH SITE

GROUNOWATEH SAMPLES
R*vw«n: 2:47 PM. 10/14/93

(MASTER.W XLS1

wmo
Samara O*00i
OalaCoMaoMd

SEMt- VOLATILE ORGANICS (pgl)
CM (2-Einyihaxyi) PhthaJatt
Dt-nOctyl PhihaJaki
Benzo (b) Ruoranthana
Banzo (k )Ruoranihana
Banzo (a) Pyrana
lndano(l.Z>cd)Pyrana
Oibanzo (a,h) Anttvacana
Banzo (g.h.1) Parytona
MOCA"

MWB2B
xr-as
6/14/91

DUPWA
(MWB2B-6S)
6/1491

MWBM
*0'-43'
702991

UWB3B
59--621

rozaer

MWB4B
7o--rr
'oocrer

MV0B48
77.S-79.S'
1&S491

MW3Q2
1C&-106'
T 02*97

DUPWD
(MWX2-106-)
r O2*97

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

02 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

0.2 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

1 U

10
10

10
10
10
10
10
10

1

U

UJ
U
U
U
U
U
U
U

10
10
10
10

10
10

i 10
10
1

U
UJ

U
U
U
U
U
U
U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

1 U

10

10
10
10
10
10
10
10
1

U
UJ
U
U
U
U
U
U
U

10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
1 U

U Anatyta waft analyzed tor but note
quantitaflon hnrvt.

J AnaJyta wai potMvary idanttlad but ttw«

•bow Bw raportad sampla dalacaon or

mraton • an wflnuMd vak».

w

UJ Analyiawaanotdaiaeiadibova»afajx)nad«any>adaiac*onof quanmaflon limit but
tha Nmtt • an aattnaiad valua.

R AnaJyla was dawctad but tha praianca cannot ba variftad. Tha raauM ara unrafcaWa
dua 10 MOOUC dataanciat «i ma anatywa.

UR AnaJyia wa« not deiaciad but lha rasuttt ara unratatta dua to »ar
maanaryM.

(i) cannot ba saparatad from Oipnanylamna
~ 4.4' Matnylanatm 2-Chtoro-an*na: tpaoaJ anaJyia

Blank columns ndcaia ttm malyin tor Vw compound was not pariormad.

daffc
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AMM.rnCALMCM.TV

247PM. 1<yi 4/93
(MASTCB_W.XLS)

UM9I0 MMOfO DUPWE
82.5-94 F 7K5-79.5-

IO9OVT 10OU91 • V3V91 100*91 sanaa SfftSCJ
•JOBGAKCS

116 U
23 U
SU

17t
2U
5U

76-6U
23 U
5U

144
2U

a&au
23 U
su

146
2U
5U

7UJ
21.2
1SJU
719

201

0.2 U
412 J
15300

3UJ
8U

9*100
2UJ
€U

191
1O U

7UJ
212
1&SU
910

2UJ
41700

Ot.7
02 U
35 U

7UJ
23

910
2UJ

3UJ
8U

88.7
02 U

37JJ
8310

301
8U

2UJ
6U

202
too

2UJ
• U

19LO
1OU

10 U
10 U
14
10U
10 U
27
10 U
24

120
14
10 U
U

tout
a
10 U

10 U
10 U
10 U
w
10 U
2J

10 U
K>U
10 U
10 U
*> u
X)U
10 U
10 U
10 U
10 U
10 U
10 U

17 U
17 U

120
17 U
100
17 U
17 U
72

17 U
17 U
17 U

210
17 U

17 U
17 U
17 U
38
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U
17 U

SOU
SOU
90
SOU
17 U
SOU!
SOU

190 J
120
70
SOU
SOU
SOU!

1900 J
SOU

SOU
SOU
SOU

130
SOU
SOU
50 UJ
SOU
SOU
sou
sou
2SJ
SOU
SOU!
17 J
SOU!
SOU!
SOU!

1SUJ
1SU
39 J
1SU
31 U
1SU
1SU

220 J
120 J
76J
15 U
15 UJ
1SU

15 U

15 U
1SU
1SU

ISO
15 U
SJ

1SUJ
1SU
15 U
1SU
ISO
17
15 U
15 UJ
29 J
ISUJ
15 UJ
ISUJ

71 UJ
71 UJ

110 J
71 UJ

190 U
71 UJ
71 UJ

490 J
270 J
130 J
71 UJ
71 UJ
71 UJ

2700 J
71 UJ

71 UJ
71 UJ
71 UJ

170 J
71 UJ
71 UJ
14 J
71 UJ
71 UJ
71 UJ
71 UJ
24J
71 UJ
40 J
33 J
71 UJ
71 UJ
24J

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10U
10 U
H)U
10 U
10 U
10 U
10 U
10 U
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ANALYTICAL RESULTS

ROTOFVNSH SITE

QROUNOWATER SAMPLES
Revision: 311 PM. 1(V2(V93

(MASTER.W XLS)

WetflD
Sampto Oeptfi
nila rnfletiaU

SEMI-VOLATILE ORGANICS (pgyl)
Phenol
bis (2-Chloroeffiyl) Ether
2-Chtoropnanot
1.3-DfchtoroDenzene
1.4-Oichlorobenzene
Benzyl Alcohol
1.2-Dichtorobenzene
2-Mettiylphenol
2^>-Oxytxs( 1-Chtoropropene)
MS (z-L>raofasopropyi) tiner
4-Mettiŷ )henol
N-Nfroao-Dt-n-PfopytaiTiina
Haxacntoreettiane

Isopftorane
2*Nrtrofinenol
2,4-Dimeftiylpnenol
BenzoeAcid
bis (2-Cntaraetfioxy) Methane
2.4-Dfchtarophenol
1.2.4-TrichlofObenzene
NapMhalene
4-CNaraanana
HexacMorobuiadana

Z4.6-Trichtorophanol

2.6-DWfroWuene
3-Nttoanina
Acenaphfliene
Z4-DMnphanol
4-Nfropheno)
Dfeanzoknn
2.4-DH»ok*jene

HocacMorotanzww
•nHcnmoprwnoi

AntfWAKW
Cartiazole

Ruoranfwna
Pyrana
Buiytwnzylphjhalala
3,3--OtaWorobannolne
Banzo (a) Anffvaoana
Cnrysena

/MW309 MM009
JOT-ros' ror-tro1

JO3O9J TOOO9J

10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U

10 U
10 U
10 U

10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
25 U
10 U
Za U
10 U
10 U
10 U
2SU
10 U
25 UJ
25 UJ
10 U
10 U
10 U
10 U
10 U
25 UJ

u
10 U

10 U
10 U

u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

UW310
82.5-845'
ia&a/9i

10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 UJ

10 U
10 U
10 U
10 U

10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
ID UJ

10 U
25 U
10 U
£3 U

10 U
10 U
10 U
2SU
10 U
25 UJ
25 UJ
10 U
10 U
10 U
10 U
10 U
25 UJ

u
10 U

10 U

10 U
u

10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

MW310
87.s-a9.s-
T0280T

10 U
10 U
10 U
10 U
10 U

idu
10 U
10 U

10 U
10 U
10 U
10 u
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
u

10 U
u

10 U
10 U
10 U
25 U
10 U
25 UJ
25U
10 U
10 U
10 U
10 U
10 U
25 UJ

ID U

10 U
u

10 u
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U

DUPWE MWBSA MWB5B
<MW310475-89S)41.5-44S' 765-79.5'
KV2B/91 S2J/93 5/1VS3

10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 UJ

10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U

10 U
u

10 U
25 U
10 U
10 U
10 U
25U
10 U
25U
25 UJ
10 U
10 U
10 U
10 U
10 U
25 UJ

U

10 U
u

10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
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ANALYTICAL ULTS

311 PM. 10/20/93
(MASTER.WXLS1

UMOTO MMOfO
JOT-in? -nir 87. 5MI 5—« 5" 76.5-79.5-

•00001 100991 100*91 SO.VS3

•VOtATXE ORGAMCS IjigDI

MOCA-

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
1 U

15 U
10 UJ
10 U
10 UJ
10 U
10 U
10 U
10 UJ
1 J

10 U
10 U
10 U
10 U
10 U
10 U
10JLJJ
10*UJ
1 U

10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
1 U

Pip 12 of 21 L77 • Umno-Toch, Inc.



ANALYTICAL RESULTS

ROTOFMSHSfTE

QROUNDWATER
Revision: 11:30 AM. 10/1S/B3

(MASTEH_W.XLS)

WHO
SsMsVfe 0fl00t

OMtCoMcttd
INORQANICS (U91))

Afamnun
AM*b«WM*AnVnony
Aramc
Bartum
Btwyttuni
Cadmium
Cattum
Chfomuni
Cafe*
Coppw
tan
LMd
Magnaahm
ManganaM
Marcuy
Ntafctf
PotBMlum
Satarium
SKar
Sodum
ThaSxm
Vanadum
2kc
Cvartde

T\/i_f% i ibc vx*ium^*wo \M^F*I

Vinyl CNartdi
A~ . _ _
CntoKMMna

Aeatom
CattanOtauftte
l.i-OfcntoreaMna
1,t-OtahtaRMhm
1>OlcNaraatwna<MBt)
Chtaratonn
1.2-OfchtaroafMna
2-Bulanm
J

_ _ _ . . . ^
.1.1-TncnuiuaMM

Carbon T»«cttohd»
Vinyl AeaMB
BranwdtantaranMtam

d^^_4 4_m^̂ ^M«MMHM^̂ ^̂Os î v^uovoraproponB<_ . «. . . __

1
_ ... « > •_ * _.

Tram- 1 .XXohtaroprapMw

< Mtiiyl 2 P«nunon>
2-Hmnom
ToachlorintMnt
I

.A .^ . ... _.»
, 1 A2- T H icninfmtuni

TokJMN
ChtarabMimw
EtiytMnzww
Slyram
ToMXylMM

MWB5C
104.5-107.5'
saina
S:;g;ii:::i.::s,;i::>;¥;.;.i

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
32
41
37
10 U
10 U
10 U

190
10 U

10 U
10 U
4 A • I10 U
«•
17
10 U
2 J

10 U
10 U
4 A • •10 U
10 U
10 U
10 U
10 U
2J

10 U
10 U
10 U
10 U

UWB6
111.5-114.5'
5/1V93

.V:-:;-:-;:*:;1 • • : • : •••--.•

KjSKgiBK'WMKSSKSftWrW

10 U
10 U
10 U
10 U
10 U
13 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
2J

10 U
10 U
10 U
10 U

MWB7A
46.S--48.S'
S2T/93

w>i*v'- '• x-^vi'.vXwX'X'"-:.WJJ¥S-:-:-M-:-M-:-:-X-X-:-:-:-:-X-:-M

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

MW87B
76.5-79.5'
S/1V93

*
•

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
44
10 U
10 U
10 U
10 U

4 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
1 J

10 U
10 U
10 U
2 J

MWB7C
101.5-104 S'
5/18/93

4.

•:>:::::V:::WxWSw:wHv:::-::::

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
4A I 110 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
1 J

10 U
10 U
10 U
10 U

OUP
MWB7C-104.5'
S/1V93

*.. •:.•:•::.", . ......;.•••.• --

K-x-M-K'KwxfflWWisr'ISSwBr

10 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
4 A 1 110 U
• A 1 110 U
4A 1 110 U
4 A I 110 U
10 U
• A I 110 U
4 A 1 110 U
10 U
10 U
10 U
• A 1 110 U
10 U
10 U
10 U
10 U
10 U

MWB8
76.5-79.5'
501/93

:

10 U
10 U
10 U
10 U
10 U
17 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
4A 1 110 U
4A 1 110 U
4ft 1 1IB U
44\ 1 110 U
10 U
4 A 1 110 U
4I\ 1 1ID U

10 U
10 U
10 U
4 A 1 110 U
10 U
10 U
10 U
10 U
10 U

58307
2ff-32-
7/9/91

,.:, .- .••,••. • .

129 U
33 U
S U

487
1 U
4 U

75400
4 U
6U

8.3
409
2.0 U.

23800
85.0
0.2 U

0 U
2880

4 U
SU

5740
20.
3U

14.SU
10 U

•̂ •̂ ^wBifSSE '̂1

10 U
10 U
10 U
10 U
10 U
10 U.
10 U
10 U
8 J

10 U
10 U
10 U
10 U
28
10 U

10 U
10 U
4 A • 110 U
10 U
10 U
10 U
10 U
10 U
4A 1 110 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

Pagt13o(21 LTI - Limno-Tech, Inc.



2:47 PM. 1<yi4/93
(MASTER.WXLS)

MWB7B OUP SflODT
101.&1O*.f AMWC-KM5" 7K.5-79.5*

S9MO snvaa 921/93 snvn sntm savas 7/901

LT7 - Umno-Toch, Inc.



ANALYTICAL RESULTS

ROTOFMBH SITE

QROUNOWATER SAMPLES
Revision: 2:47 PM. KV14/93

(MASTER_W.XLS)

WtMO
SanptoOlp*)
OMtCoitocM*

SEMI-VOLATILE ORGANICS (ggl)
bis (2-Elhyfwyl) Phmatatt
Di-oOctyl PMhaaii
Bonzo (b) Ruoranttwn*
Bwizo (k )Fhjoranmww
Bonzo (a) Pyrarw
Indsno (1,2.3-cd) Pyrara
Dibwuo («.h) Anttvanm
8*020 (g.h,i) Paryton*
MOCA-

MWBSC MWB6 MWB7A MWB7B MVV87C DUP MWB8 58301
104.5-107.S' 111.S-114.S' 46.S'-49.S' 76.5-79.S' JO».5»«M.5' MWB7C-104.51 76.5-79.5' 2T-3T
&2t-«J VTft«3 501/93 5/1&93 S/1VB3 S/1V93 5/21/93 7&91
. , , . . . . • . . - - • : • . . . - :- :

10 U
10 U
10 U
10 U
10 U
10 U

' 10 U
10 U

02 U

U AMlyto WM wtyzsd tor but not
qutntttttton hmtt.

J Analyt»wMpo«itMlyidinttted
UJ AfMlytt WM not olMKiBd cbovv ttw rapocud ufnpto

tfw knut to in MttnMlKi viftM.
R Analytowuctottctsd but ffwprwnc* c

du* to Mhow dvflcMnoM m tm anMyw.

ibow 9w reported •wnpto dMK ôn or

iBanM
or OjUMMtttfon knvt but

not to Mritad. TTw rMufti ara

UR
ttwaralyM.

(1) cannot b>Mp«ra»d from tMph«nyliniin»

Blank columns ndca» tiat anatysit tar t» compound was not pwloniwd.

Pag* IS o(2l LT7 - Umno-Tech, Inc.



11 31 AM. 10/15*3
(MASTER.W.XLS)
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ANALYTICAL RESULTS

ROTOFMHHSITE

OROUNOWATER JAMPlCt
Ftevwon: 11:31 AM. 10/1SW3

(MASTER_W.XLS)

WHO
SMipteO*pM
OMvColtocttd

SEMI-VOLATILE ORQANICS (WOl)
Phonoi
bta <2-CNorMtiy<) EDw

1.3-OfchtarolMnnm
1.4-OtahtorelMnniM
B«uyl Alcohol

-UKnOfOMncWV

bto<2-CMaro*opropy<)Etwr

toophorans

BwuofcAdd

Z4-OtehtaraptHnal
lA+Tifchtaraomm

4-CNanMrtbw

sssrsr
Z4>TftahtoiaplMnol
Z4>TrtcMoroptwnal

ZfrOMroaum
3-Mfcom**

Z4-OMnpnml
4-MknahMiol
MwmAran

Ruorara

PwMchtoraphral

AnfraoMW
Carbizoto
DMvButy»htnHli

BmytMnzylphtwtato

Btnio (•) Aranraom

SS30T
5T-57-
7/TO9T
!W^™::::W*x-*:;y

2 J
10 U
10 U
10 U
10 U

10 U
10 U
10 UJ

10 U
10 UJ
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
2SU
10 U
2SU
10 U
10 U
10 U
2SU
10 U
25 UR
2SU
10 U
10 u
10 U

10 U
2SU
25 U
in u
in 1 1

10 U
25U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

SB302
ror-rrcr
7/16/91

***;•!•••:•• : • :•••::

10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 UJ
10 UJ
10 U
10 U
10 U
10 U
2SU
10 U
25U
10 U
10 U
10 U
25 UJ
10 U
2SU
25 UJ
10 U
ID U
10 U
10 U
10 U
2SU
2S U
10 U
Id UJ
10 UJ
2SU
10 U
10 U
10 UJ
10 U
10 U
10 U
10 UJ
10 UJ
10 U
10 U

SB302A
6O--64'
7/22J91

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 111
10 UJ
25 UJ
10 UJ
25 UJ
10 UJ
10 UJ
10 UJ
25 UJ
10 UJ
25 UR
25 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
25 UJ

UJ

10 UJ
10 UJ
10 UJ
25 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

SBXXJ
W-201

7/26/91

3 J
20 UJ
10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
20 UJ
20 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
20 UJ
10 UJ
40 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
20 UJ

UJ

10 UJ
10 UJ
10 UJ
20 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

SS303
2T-2S
7/26/91

• "

3 J
20 UJ
10 UJ
10 UJ
10 UJ

1
*• 10 UJ

10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
ID ILI

20 UJ
20 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
20 UJ
10 UJ
40 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
20 UJ

UJ
10 UJ
10 UJ
10 UJ
20 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

SB303
28--301

7/26/91

3 J
20 UJ
10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
W LLJ

20 UJ
20 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
20 UJ
10 UJ
40 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
20 UJ
JU UJ

10 UJ
10 UJ
10 UJ
20 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

50304
2J-2T
7/30/91

4 J
20 U
10 U
10 U
10 U

10 U
10 U
10 UJ

10 U
10 UJ
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U •
10 uj;
10 U *
10 U '*
10 U
in ii

20 U
20 U
10 U
10 UJ
10 U
10 U
10 U
20 UJ
10 U
40 UJ
10 UJ
10 U
10 UJ
10 U
10 U
10 U
20 UJ

u
10 UJ
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 UJ
10 UJ
10 U
10 U

SB304A
19-21'
7/30191

2J
20 U
10 U
10 U
10 U

10 U
10 U
10 UJ

10 U
10 UJ
10 U
10 U
10 U
10 U
10 U

10 U
10 U
10 U
10 U
10 UJ
10 U
10 U
10 U
in u

20 U
20 U
10 U
lOUJi
10 U
10 U j
10 U 1
20 UJ
10 U
40 UJ,
10 UJ
10 U
10 UJ
10 U
10 U
10 U
20 UJ
JU U

10 UJ
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 UJ
10 U
10 UJ
1O UJ

10 U 1
10 U

' -f

l-p
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mcju.
11» AM. ion sm
(MASTER.WXLS)

S8301 SBXOA sam
sr-sr r-tnr eor-64- ir-aor 2T-3F
7/iom 7BV91 7O891 7/3091 7/3O91

•ou
10 U
10 U
M)U
10 U
M)U
10 U
10 U
02U

10 UJ
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U

02 U

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

0.2 U

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ

03 U

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
1O UJ
02 u

10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
10 UJ
WUJ

O2U

10 U
10 UJ
10 U
10 U
10 U
10 U
10 U
10 U

03 U

101
10 \
101
101
101
101
101
101

031

Pag* ia al21 LTJ - Umno-Tech, Inc.



ANALYTICAL RESULTS

ROTOFMSHSITE

OROUNDWATER SAMPLES
Revwnn: 2:47 PM. 10/14/93

(MASTER.W XLS)

Waff*?
Smftt fttftti
MaCofeeajrf

INORGANICS (ugyi))
AJumnum
Antimony
Araarac
Barbm
Baryttum
Cadrium
Calcium
Ctvonvuni
CoDaR
Coppar
Iran
Laid
Magnanum
ManganaM
Marcury
Nfckal
PotaMium
Satorium
Sfcar
Sodum
Tnaium
Vanadum
Zhe
Cvartda

VOLATILE ORGANICS (ug/l)
CMoromatiana
BmnomaHana
Vinyl CMorUa
CNoroatiana

Carbon Otauttto
1,1-Olchtaroatiana
1,1-Ofchtoroatiana
1>OfcNareatMna (total)
Chtofofonn
Î OfcNoreatiana
2-Bulanona

Carbon Tatachtaridi
Vinyl Ac nan

J^A 4 t_nb^̂ MH^̂ ^M^̂ ^OBJ- i ,«MJC™oroBHJpana
Trtahtoreatiana

Bromotann

2-Haxanona
Tanohloreatiana
1,1A2-Ta>apMoioafiana
Toiuana
Cntarabanzana
EViytjanzana
Slyrana-
Total Xytana*

SB305
16-1B1

7/2997

SBxe
18--201

7/2991

131 U
33U
5 U

10.8
1 U
4 U

39800
4 U
6U

7.5 U
25.1 U
22.

7650
22.6
02 U

9 U
1890

4 U
5 U

3310
2UJ
3U

263
10 UJ

181 U
33U
5 U

78

1 U
4 U

95700
4 U

6.6
8.7 U
182

2U
28200

940
02 U

19.1
13500

4 U
5 U

47600
2UJ
3 U

56S
21.8 UJ

. .a%::x-:*:-:-.
:::S::;::,-.::., s.-.-.XtKiSW .̂

10 UJ
10 U
10 UJ
10 U

10 UJ
10 U
10 U
10 U
10 U
10 U
10 U
10 U
7 1J

10 U

1rt 1 1lU U

10 U
10 U
10 U
1ft II1U w

10 U
10 U
4A 1 110 U
10 U
m ILIIw Ww

10 UJ
2J

10 U
10 U
10 U
10 U
10 U
10 U

10 UJ
10 U
10 UJ
10 U
1 A 1 11U U

10 UJ
10 U
i j

25
2J

10 U
10 U
10 U
32
10 U

1rt 1 11O U
10 U
10 U
2J

irt 1 1Iv U

10 U
10 U
10 U
10 U
10 UJ
10 UJ
2J

10 U
10 U
10 U
10 U
10 U
10 U

Pap 19o< 21 L77 - Umno-Tech, Inc.



ANALYTICAL

12:47 PM. 10/14/93
(MASTER.WXLS)

7/sam

10 U

10 u
10 u
10 u
10 u

10 u
10 u
10 UJ

10 u
10 u
1OU
10 u
10 u
10 U
10 U

rau
10 u
wu
wu
XI Ul
wu
wu
wu
wu
wu
2SU
wu
25 Ul
wu
wu
wu
25U
wu
25U
25 UJ
WU
WU
WU
WU
WU
25U
25U
WU
WU
WU
2SU
WU
WU
10 U
WU
WU
WU
wu
10 U
10 U
wu

10 U

10 U
10 U
10 U
2J

10 U
10 U
10 UJ

10 U
10 U
10 U
10 U
10 U
10 U
10 U

10 U
wu
wu
wu
10 UJ
wu
10 U
wu
wu
wu
25U
wu
25 Ul
wu
wu
wu
25U
WU
25 U
25 UJ
WU
WU
WU
WU
WU
25U
25U
WU
10 U
W U
25U
WU
WU
WU
WU
WU
10 U
WU
WU
10 U
10 U

f f_.



ANALYTICAL RESULTS

ROTOFVMHCITE

OROUNDWATER SAMPLES
Revision: 2:47 PM. 10/14*3

(MASTER.W XLS)

WtiO

SEMI-VOLATILE ORGANICS (uol)
bis (2-Etiytiaxyl) Phtnalatt
DHvOctyt PMhalaia
Banzo (b) Ruoiantiana
Banzo (k )Ruoranmana
Banzo (a) Pyrana

Banzo (g.h.i) Parylana
MOCA-

SB30S SB306
10--201

7/39W

10 U
17 J
10 U
10 U
10 U
10 U
10 U
10 U

02 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

02 U

U Anafy»watan*yz«ltorbutno«
qmnMttlon ttntt.

J Amyto WM pCMNtvtly UtnHHad but th»» MraMonitvi
U J AralytB WM not dMKtKt tbow tfw rapofWd stfnpto dMKflon of QUVMttBtton Hmtt but

Vw In* • an MflnwM vakM.
R AnalytB was daiactad but maprcMnoa cannot bavwMad. Tha racutts am unraNaMa

dua ID Mnout dallcianUaa in *» analyaia.
UR Ana^wainotdiiaciadbmt>araault»afaunia<abladya>Dianouidalldanaa»in

tfw anatywv.
(1) cannot banparand tan CHpoanytatnina
~ 4,4' Matiytanabii 2-Chtoro-aniana; tpacMt anafyta

Blank cokmnaindcatatiatanalyaia tor vw compound waa not pariormad. I

if
II
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Enginetnng Evaluation/Cost Analysis
Roto-Fmisn Siu

APPENDIX C

Cost Estimate Spreadsheets for Removal Action Alternatives



Olract CaptM C
for Mon-TlnM-CriOcsl lUmovM AeOan

Artamatnm 1: Qroundwatar Extraction. Diaeharga to Exjattno Sawar. No On-Shta Traatmant
Daacnpaon

1 . Extraction Syatam (2 WaHal
1 .8. Subcontractor*

Driller/Drill Craw
l.b. Matanala

Caaing (6' *eh.80 PVC)
Scraan («' *ch.80 no. 30 PVC)
Bottom Plug/Cap
Rltar Pack (Claan Sand)
Bantorata
Camant
Pump (Grundfoa 80S50-5)
Pltla** Adaptor
Conerata Manhola w/ Staal Lid
1 .5* *ch. 80 PVC Piazomatar
Bumpar Guard* (3* Staal)
Graval (for floor of manhola)
Sampling Valvaa
Throttling Valva
Flowmatar
Pra**ura Tranaducar
Elaothcal Conduit (1* Galv.)
Control Conduit (3* Galv.)
Tranaducar Cabla
Pump ControNar Syatam
Staal Control Panat
4'x4'x10' Praaaura Traatad
MMO Hardwara

2. Contaminant Syatam
Not AppKcu**

» Ta^^«a^k^k<B« Afc^»*A^H•>« i rwunvnv vywwni

;

1 .a. Subcontractor*
Ganaral Contractor/Craw
Elacthcat Contractor

1.b. Matanala
Pipa (2* tch.80 PVC)
Efcowa
Couptar*
Taa Connaotor*
Chack Valvaa

Unit

day

10' aac.
10' aac.
par aa.
baga
bag*
baga

par aa.
par aa.
par aa.

l.f.
par aa.
cu. yd.
par aa.
par aa.
par aa.
par aa.

l.f.
l.f.
l.f.

par aa.
par aa.
par. aa.

•

•

hr
hr

l.f.
par aa.
par aa.
par aa.
par aa.

Unit
Coat

1 500.00

122.00
152.00
36.00
10.00
10.00
10.00

2200.00
150.00

1000.00
2.00

100.00
25.00
20.00
50.00

950.00
1000.00

2.00
8.00
1.75

2500.00
350.00
20.00

•

•

6O.OO
4O.OO

2.00
8.50
4.00

115.00
20.00

Qtv.

4

14

8
2

50
45
42
2
2
2

220.
'6

2
2
2
2
2

250
250
600

1
1
2

-

-

40
40

800
10
40
3
6

Lump
Sum

^

-

Total Oiract Con:

Coat

$6.000

$1.708
$1.216

$72
$500
$450
$420

$4,400
$300

$2,000
$44O
$6OO

$5O
$4O

$100
$1.300
$2.000

$500
$2.000
$1,050
$3,000

$35O
$4O

$500

-

$2.40O
$1,6OO

$1,600
$88

$160
$345
$120

$35.346

Sourca/Nota*

Vandor

Vandor
Vandor
Vandor
LTJ
LT1
LTI
Vandor
Vandor
Maana
Vandor
LTI
Vandor
Vandor
Vandor
Vandor
Vandor
Maan*
Maan*
Vandor :

.-
*
*

Vandor
Vandor
Vandor
Vandor
Vandor

LIT Uwno-raen. toe;
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Oimet C*MM Com t
for Nan-TliM-CrWcal K*mov« tenon MM

Artamatlva 2: Oroundwatar Extraction. On-tta Tr«atmant w/ Carbon. Obaharoa to talatlno,

Dotcnptton

1 . ExtraeUon Syatam
1 a. Subcontractor*

OriHar/OrW Craw
l.b. Matanali

Caaing (0* ach.80 PVC)
Scraan 10* ach.8O no.3O PVC)

Bottom Plug/Cap
Fiftar Pack (Claan Sand)
Bantonita
Camant
Pump (Grundfoa 80S50-5)
PKIaaa Adaptor
Concrata Manhota w/ Start Lid
1 .5' ach. 80 PVC Pleiomater
Bumpar Guard* (3* Start,
Graval (for floor of manhola!
Throttling Valva
Ftowmatar
Sampling Valvaa
Praaaura Tranaducar
Elacthcat Conduit (1 * Galv.)
Control Conduit (3* Galv.)
Tranaducar Cabla
Pump Controaar Syatam

4>x4'x10< Praaaura Traatad
Mtoe Hardware

2. Contalnmam Syatam
NoiAppucrt*

1.i. Subeomraetora
Ganaral Contractor
Crana Contractor
Eloetrleal Contractor

l.b. Matariata
20.000 b Carbon Vaeart
Concrata Pad (Slab on Graoa) .
Plumbing
Electrical
Pratraatmant EQUpmant
Pratraatmant Houavig

Ganaral Contractor/Craw
Elactrical Contractor

l.b. Material*
Plpa (2- ach.80 PVC)
Ebowi
CoupJar*
Taa Cormactora
Chack Valvaa

Unit

day

10' lac.
10' aac.
par aa.
bag*
baga
bag*

paraa.
paraa.
paraa.

l.f.
paraa.
eu. yd.
paraa.
paraa.
paraa.
paraa.

l.f.
l.f.
l.f.

paraa.
par aa*
par. aa.

•

•

hr

|y.

•

l.f.

-

•

-

hr
hr

l.f.
paraa.
paraa.
paraa.
paraa.

Unft
Celt

1500.00

122.00
152.OO
30.00
10.00
10.00
10.00

2200.00
150.00

1000.00
2.00

100.00
25.00
50.00

850.00
20.00

1000.00
2.00

8.00

1.75

2500.00

20.00
•

•

00.00

40.00

-

2.00

-

-

•

00.00
40.00

2.00

8.60

4.00

116.00
20.00

Qty.

4

14

8

2

50
45
42
2
2
2

220
0
2
2
2
2
2

250
250
000

1

2
•

•

40
-

-

400
.
•

-

40

40

800
10
40
3
0

Lump
Sum

*

X

•

X

X

X
X

X

Total Direct Colt:

Coat

(0.000

• 1.708
(1.210
. (72
MSOO

(460

(420

(4,400
(300

(2.000
(440

(800

(50
(100

(1.3OO
(40

(2.000
(500

(2.000
(1.050
(3.000

(40
•500

-

(2.400
(1,000

•800

(115.000
(800

(1.000
(1.000

A 1/1 ruviVlU.wvU
(3.0OO

(2.400
(1.800

(1,800
(85

(180

(346

(120

(170.340

Sour oo /No too

Vandor

Vandor
Vandor
Vandor
LTI
LTI
LTI
Vandor
Vandor
Maana
Vandor
LTI
Vandor
Vandor
Vandor
Vandor
Vandor
Maana
Maana
Vandor

\
Maana ,

•

Maana
Maana
Maana

Vandor
Maana

Maana
Maana

Vandor
Vandor
Vandor
Vandor
Vandor

. toe.
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OtraciC

Artamat<v« 3: Qraundwatar Extraction On-Sna Treatment w/ Air Strtooina. Dbieharoe to Exiatlng fewer

Dmonplfen

1 . Extraction Sy*t*m
1 .». Subcontractor!

Orator/Drill Craw
l.b. Matanalf

Casing («* tch.80 PVC)
Screen (6* tch.80 no. 30 PVC)
Bottom Hug/Cap
F«ter Pack (Clean Sand)
Bentontte
Camaot
Pump <Grundto« 80860-6)
Ptttee* Adaptor
Concrete Manhole w/ Steel Lid
1 .6' ach. 80 PVC Piezometer
Bumpar Guard* (3* Steel)
Grava4 (for ROOT of Manhole)
Throttling Valve
Rowmetar
Sampang Valve*
Preaaura Transducer
Elactrieal Conduit (1* Galw.)
Control Conduit (3* Galv.)
Tranadocar Cabla
Pump Contra aar Syatem
Steal Control Panel
4'x4rx10' Praaaure Traatad
MtacH»4w«*

2. C«malMiMiM Cyatam
Not XppfcaMa

3* Traajtriajajt »yatain

Ganaral Contractor
Crmp Contractor
Elactiical Contractor

1 b. Matarlala
Low Profte Air Strtppar
Concrata Pad (Stab en Grade!
Plumbing
Bauuhal

4* DiapeeeirCofnfoyefieeruaiatiefajp
1 .a. Subeontractora

General Contractor/Crew
Elactrieal Contractor

Vb. Matahara
Hoa <2* «eh.80 PVC)
Elbow*
Couplara
Tae Connacter*
Check Varva*

Unit

day

10* sac.
10'*ac.
paraa.
bag*
bag*
bag*

peraa.
paraa.
paraa.

l.f.
peraa.
cu. yd
paraa.
paraa.
par aa.
paraa.

l.f.
l.f.
l.f.

paraa.
paraa.
per. aa.

-

-

hr
.

hr

.
a.f.

-
-

hr
hr

l.f.
paraa.
paraa.
paraa.
paraa.

Untt
Coat

1500.00

122.00
152.00
36.00
10.0O
10.00
10.00

2200.00
1SO.OO

1000.00
2.00

100.00
25.00
50.00

650.00
20.OO

1000.00
2.00

8.0O

1.78

2600.00
360.00
20.00
-

•

60.00
-

40.00

•

2.00

.
•

60.00
40.00

2.00

8.60

4.00

116.00
20.00

Total Oirac

o«y.

4

14

8
2

SO
46
42
2
2
2

220
6 '
2
2
2
2
2

260
260
600

1
1
2
•

-

40
.

20

-

400
-

•

40

40

800
10
40
3
6

I Coat:

Lump
Sum

•

X

-

X

X

X
X

x

Coat

te.ooo

» 1,708
M.216

i 172
4500
1460

1420

14,400
«300

*2,000
»440
«600
*so

MOO
11.300

«40
12.000

«SOO
I2.0OO
« 1.050
«3.000

*360
«40

»500

•

»2.400
« 1,000

*800

I8.BOO
«800

• 1.000
» 1,000

Am r^vi9 lw,w%W

13,000

«2.400
» 1,600

11,600
(88

M60
1346
• 120

$63.846

SouroaMataa

Vandor

Vandor
Vandor
Vender
LTl
LTI
LTl
Vendor
Vendor
Maana
Vandor
LTl
Vandor
Vendor
Vendor
Vandor
Vandor
Mean*
Maana
Vandor

;

Meana ,
:
*

Maana
Maana
Maana

Vandor
Maana

Maana
HrJOCOal

Vandor
Vandor
Vendor
Vendor
Vendor

LTl Ukiwo-roofi, toe.
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Engineering Evaluation-Cost Analysis
Roto-Fmish Site

APPENDIX D

Municipal Approval For Discharge And Treatment



CITY OF PORTAGE
7".° South Westnedge Avenue • Portage. Michigan 49002

Department of Public Services
Telephone: 1616) 329— 4^-

September 17, 1993

David Piotrowski
UNITED ENVIRONMENTAL TECHNOLOGIES
5066 Sprinkle Road
Kalam*zoo, MI 49002 . -

Dear Mr. Piotrowski:

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

Prior to discharging flow into the sanitary sewer, a permit will be required.
Tht permit will need to be obtained from the City Community Development
Department. The permit will bt a "no charge," if you provide the meter fbr
recording the flow to the sanitary sewtr. 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 well water into
•.the sanitary sewer, the City of Kalamazoo will need to issue a control document
jfor 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 fetl free to contact me at 1-616-329-4448 if further information is
required.

Sincerely,

'8*S 1

Robert Kimmer
Utility Administrator

c: Lisa Wininger, Dep. Oir. of Economic Dev. Services
Mike Tracy, Utility Systems Manager



THE C I T Y OF

/

DEPARTMENT OF PUBUC UTILJ
-v

•'I

'S N -

i r. SEP I*1883

6i6l 337-
.6101 •!'•

M-

10. 1993

Mr. Dtvid J. Piorowsfa
Unncd EikvuuQmciiuj TV^ftiknogics. Inc.
5066 Sprinkle Road
Kahmzoo, MI 49002 ^

Dor Mr. Pkwowsfa:

This is in response to yonr request for 2 lenex verifying due ttae Kai******** Winer RrrtaHmjuu
Pbnt win >.ceuc wisKwaer froni tfae grouudwuer innfflimon ptoyeu. it the Rooo-Fintsh ate
at 3700 Eist MOhm Roxi. Analytical dm leceived previously from your < nnmiy iiMliraiin
dm inedisciui |e shonld IMC pose any difficulty ID dteKah^
would be aocepcsd so long as aO ̂ n**?? and reonremencs cononne to be

The discharge from die

for die

project win be regulated under die City of Kalamzoo's
Prior to die rommfnrf lUfM1 of discharge, we must issue a

Compliance widi die cuuuoi donunifnt wffl be a necessary
wai.

As and our letter of August 18, 1992, fonnrr
: be made > Enough die City of Portage.

ioa to

We wffl teknidiig forward ID assiŝ  yon widi die dean? Please feel free to call
me at (616) 337-8713 if yon have any

Indosoial Services Super

c: Mr. Robert Kimmer, Cry of Portage



iKaiamazoo Water Reclamation Han
Discharge Limitations

Discharges to the Kaiamazoo Water Reclamation Plant are contrdllad bv tne following limitations:

Pollutant Daily Maximum Concentration Limit (mg/U

•: -Cadmium, T .'..• i.j.v

Chromium. T

Copper. T -. j?

Lead. T

-:"• .:..... Nickel...! .s^g.

Zinc. T

Oils & Greases

'•\^^-^-:-:^.o^S^S'^;'=^-
4.67

• / • • -PS'/ • • • • • ' • "^iji-.-^K^1 • • • •

0.110

^- •~^ î5fe.:.>^1-59/^SFfe---- ••-•-• :"
5.30

100

I
Prohibited Discharges - condensed from the General Pretreatment Regulations and the Kaiamazoo

City Code of Ordinances. !

1. PCS* • no discharge allowed. !

2. Mercury - no discharge allowed.

3. Pollutants which cause a fire or explosion hazard including, but not limited to. wastestreams with a do««d cup
flash point of less than 140 degrees Fahrenheit or 60 degrees Centigrade.

ft. Solid or viscous pollutants in amounts which will cause obstruction in flow.

5. Any pollutantf including oxygen demanding pollutants (BOO. etc.} which will cause interference with
wastewater treatment or which will pass through untreated.

6. Heat in amounts which will inhibit biological activity, but In no case heat in such quantities that the
temoerature at the plant exceeds 40* C (104* R.

7. Pollutants which result in the presence of toxic gases, vapors, or fumes in a quantity that may cause worker
health and safety problems for sewer workers or the general public.

8. Any trucked 01
Plant.

to the system

hauled pollutants except at the designated discharge point at the Kaiamazoo Water Reclamation

9. Radioactive w istes or isotopes, unless their disposal via wastawater is authorized by federal, state, and local
regulations, ai d then only when discharge into the wastewater system does not cause damage or a hazard

persons operating the system, or the general public.

10. Wastewater discharged at a rate which upsets or interferes with the treatment process or causes a hydraulic
surge.

r, (incoi11. Storm water, (mcontaminated groundwater. unpolluted non-contact cooling water.

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



ATTACHMENT Bf

ENFORCEMENT CONFIDENTIAL ADDENDUM

III



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 



ATTACHMENT D

LETTERS FROM THE CITY OF PORTAGE
AND

CITY OF KALAMAZOO
WATER RECLAMATION PLANT



CITY OF PORTAGE
~~:'d ioucn Vesmedge Avenue • Portage. Michigan 49002

Difcirnnem o, :pubiic Serv,CM
. ' .eiephone: i6i6) J29-— -*-1

September 17, 1993

David Piotrowski """"*• .
UNITED ENVIRONMENTAL TECHNOLOGIES
5066 Sprinkle Road
Kalamazoo, MI 49002 .'

Dear Mr. Piotrowski:

This is in response to your request to discharge water from a ground water
remediation project info the City of Portage sanitary sewer system. The proposed
flow of 100 gpm should not pose any difficulty 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 Development
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-treatnent Program. Prior to discharging the purge well water into
-.the sanitary sewer, the City of Kalamazoo will need to issue a control document
jfor 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 if further information is
required.

Sincerely,

Robert Kimmer
Utility Administrator

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



" H E C I T Y O F
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DEPARTMENT OF PUBLIC UTILITIE
acer $?cyr
115 N. .-j

;6i6l 3j7-3l;
I6i6i ;37-=6=

September 10, 1993

Mr. David J. Piotrowski
United Environmental Technologies. Inc.
5066 Sprinkle Road
Kalamazoo, MI 49002

Dear Mr. Piotrowski: '

This is in response to your request for a letter verifying that the Kalamazoo Water Reclamation
Plant will accept wastewater from the groundwater remediation project at the Roto-Finish site
at 3700 East Milham Road. Analytical data received previously from your company indicates
coat the discharge should not pose any difficulty to the Kalamazoo Water Reclamation Plant and
would be accepted so long as all limits and requirements continue to be met.

The discharge from the remediation project will be regulated under the City of Kalamazoo's
Industrial Pretreatment Program. Prior to the commencement of discharge, we must issue a
control document for the site. Compliance with the control document will be a necessary
condition for continued discharge approval.

As riisnuyl in previous conversations and our letter of August 18, 1992, connection to the
sanitary sewer and billing arrangements must be made through die City of Portage.

We will be looking forward to assisting you with the cleanup of this site. Please feel free to call
me at (616) 337-8713 if you have any questions.

Sincerely,

Kent Mottinger,
Industrial Services Supervisor

c: Mr. Robert Kimmer, City of Portage



Kaiamazco water r.eciarr.aiicn Hani
Discr.arce L:rrsit£t;cns

Discharges tc tne Kaiamazco Water Reclamation P'ant are contrasted bv tne following limitations:

PoButant i 3»iJv Maximum Ccncemf juon Urmt

Cadmium. T ;-£!-• .T ;̂- -. :- "'C.040 ^_"^-—:----.-:.-

Qirormum. ~ ; --67

Cooper.' _"/?! : - ""r^v" 2.221 -~^r-

Lead.' ; 0-HO ;j=__

..-Nfekei.T . .̂ 1r r̂̂ i:̂ .- —i-£S -"{̂ T::rs-: — -

ZJnc. T 5.30
-srrsiSisi:
^Cyanide. T -j; Vj.-...̂ .̂ !-' l̂ .- ' 0-250 -^f^T

Ois& Greases 100

Prohibited Discharges - condensed from me General Pretreatment Regulations and the Kalamazoo
City Code of Ordinances.

1. PCBs • no docharge

2. Mercury - no duchaipe

t a fire or •mtetion hazard Inciudlno. but not amtad to. wasasmams «widi a dosed cuo
flash point of less man 140 degrees Fahrenheit or 6O degrees Cendgrade.

%, Soed or vucous poButants tn uiukdiu which wel came obmucuun n

J
5. Any potutana] including oxygen demanding poeutano (BOO. etcJ which w« cause interference with

wesieweuy ireeinieiu or wnich w« pass mreugh untreated.

fl. Heat in amounts which wfl inhibit biological activity, but In no case heat in such ouantroes
i ax me ptarn exceeds 40* C (104* R.

that the

7. Poluiams wMch result In me presence of toxic gases, vaoors. or fumes in a quantity that may cause worker
heatth and sstev probltnu for sewer workers or me general pubic.

8. Anyvuckedo

to the lysiem

; at ma designated discharge point at the Kalamazoo Water Reclamation

or isotopes, unless their disposal via wastewater is authorized by federal, state, and local
d then ontv when discharge «to the wastewater system does not cause damage or a hazard
persons ooeuung me system, or me general pubfic.

10. Wastewater discharged at a rate which upsets or interferes with the treatment process or causes a hydraulic
surge.

r.lncomamina11. Scorm water, Jncontaminated groundwater. unooUuted non-contact cooing water.

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



ATTACHMENT E

RESPONSIVENESS SUMMARY



RESPONSIVENESS SUMMARY
ENGINEERING EVALUATION/COST ANALYSIS

AND PROPOSED NON-TIME-CRITICAL REMOVAL ACTION
ROTO-FINISH SITE, PORTAGE, MICHIGAN

I.

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 site.

II. BACKGROUND ON COMMUNITY INVOLVEMENT AND 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
sites 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.



III. SUMMARY OF QUESTIONS AND COMMENTS RECEIVED DURING THE PUBLIC
3D AND U.S. EPA'8 RESPONSI

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's 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

V 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 MCL1.
Although a final risk assessment has not yet been completed for

(tyfP 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 site (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.



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 Oil 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.

m

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
site 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



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. In 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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