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EXECUTIVE SUMMARY

Haley and Aldrich has performed a feasibility study (FS) for site remediation at the Enarc-O
Machine Products facility in Lima, New York. This study has been performed in accordance
with an order-on-consent between Kaddis Manufacturing and the New York State Department of
Environmental Conservation.

The study evaluated potential remedial schemes for applicability to the site conditions as
determined by the remedial investigation (RI) performed at the site. Contaminants of concern
consisting of chlorinated compounds are present in soils in a relatively limited source area
beneath, and immediately adjacent to the existing building. Groundwater is contaminated
beneath this source area; a contaminant plume historically extended off the property but has
signiticantly attenuated and now is generally confined to the limits of the Enarc-O property.

A health risk assessment performed for the site indicated that existing contaminant levels and the
identified potential exposure pathways, do not create unacceptable risks to humans. As such,
health risk did not drive the process of selecting remediation actions. Cleanup criteria for the
contaminated media at the site are provided by NYSDEC guidance documents containing
Standards, Criteria and Guidance values.

Remedial response actions evaluated as part of this FS included No Action (with associated
monitoring), Control/[solation, Excavation and Disposal, In-situ and Ex-situ Treatment, and
Separation and Treatment. Based on the evaluation, the No Action and In-situ/Ex-situ
alternatives for soil, and Separation and Treatment for groundwater, were found to be
inappropriate responses. The remaining response actions were found to be most applicable to
the site conditions. The specific technologies within these response action categories identified as
being the most likely to be effective in obtaining the remedial goals for the site are:

. No Action, with associated monitoring, for groundwater;
. Excavation and disposal of shallow, contaminated courtyard area soil as solid waste;
. Separation/treatment of contaminants via wind-powered low vacuum vapor extraction

from soils remaining in place; and
. Control/Isolation via a low-permeability cap for soil remaining in place.

Based on the site conditions, and the findings of this FS, a combination of these specific
technologies is proposed as the response that would produce optimum results, since each
alternative by itself might not produce significant results.

The separation of contaminants from affected soil would consist of low-vacuum vapor extraction
from wells installed beneath the building and perforated piping beneath the courtyard after
excavation and disposal of shallow sotls as non-hazardous solid waste. Investigations to date
have indicated positive improvement of groundwater quality with time, even in the absence of
any previous remedial measures in the source ared, and where infiltration of precipitation has
continued 10 infiltrate the subsurface. The actions proposed herein will represent positive and
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effective steps in reducing contaminant mass in the source area, as well as reduce significantly
the potential for additional contaminant migration.
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1. INTRODUCTION

1-01.  Purpose and Organization of Report

This report presents the results of the Feasibility Study (FS) at the Enarc-O Machine Products
facility site in Lima, New York. The FS was undertaken on behalf of Kaddis Manutacturing
Corporation (Kaddis), the owner of the facility, for NYSDEC Registry Site No. 8-26-011, in
accordance with Order-on-Consent No. B8-0112-9]1-04 between Kaddis and the New York State
Department of Enviconmental Conservation (NYSDEC).

This FS report has been prepared in conformance with the United States Environmental
Protection Agency (USEPA) guidance document dated October 1988 (EPA RI/FS Guidance),
and using criteria of the NYSDEC's 15 May 1990 Technical and Administrative Guidance
Memorandum (TAGM No. 4030)(1,2)". The organization of this FS report is described as
tollows.

Section I containg a summary of the results of the Remedial Investigation (RI) and an overview
of the FS.

Section 2 describes the identitication and screening ot general response actions. The

identification and screening of general response actions, based on the RI data, includes the

following activities:

. develop remedial action objectives which specity site compounds and media of interest,
and potential exposure pathways. Objectives are based on compound-specific cleanup

criteria provided by NYSDEC;

. develop general response actions for each medium that may be taken to satisty the
remedial action objectives;

. identity volumes and areas of media to which general response actions might be applied.
Section 3 describes the screening criteria for alternatives;

Section 4 presents an identitication of specific alternatives within the response actions that are
retained from Section 2, and a detailed analysis of the alternatives with respect to the following

criteria:

. Overall protection of human health and the environment;

. Compliance with SCGs (New York Standards, Criteria and Guidelines);
. Long- and shori-term ettectiveness;

® Numbers in parentheses refer to references cited at the end of this report text.
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. Implementability;
. Reduction of toxicity, mobility, or volume of site compounds; and

. Cost.

Section 5 summarizes the tindings and conclusions of the FS.

1-02.  Background Information

This section presents a summary ot Haley & Aldrich’s remedial investigation report for the site

).
A. Site Description und History

The site is a 6+ acre property located at 1175 Bragg Street in Lima, New York, in the
northeastern portion of Livingston County as shown on Figure 1. The site is approximately one
mile southeast of the Village of Honeoye Falls. The Enarc-O facility is a one-story slab-on-
grade building, located in the northern halt of the site. The site is bounded on the north by
residential property, on the east by residential property and Honeoye Creek and on the south and
west by farmland and residential property. Immediately south of and adjacent to the Enarc-O
property is a small automobhile repair/bodywork shop, Crane's Collision, which has reportedly
been operating since the mid 1960s. The present Enarc-O Machine Products location has been
operating since 1960. A site plan is presented on Figure 2.

Solvent use at the site has been limited to a vapor degreasing process which removed oil residues
from newly-machined parts. This is a contained process that recirculates the cleaning tluids. No
loss has been reported to have occurred from this system. Trichloroethene (TCE) was used in
this process until 1980, and 1,1, 1-trichloroethane (1,1,1-TCA) between 1980 and 1985. Since
1985, no chlorinated solvents have been used on site. Stoddard Solvent (Kensol 30) is presently
used to degrease machined parts. The Kensol 30 is stored in 55-gallon drums in the storage
building and transported into the main building as needed by forklitt.

Former and current degreasing operations have heen performed on the south side of the east
wing of the main building (Figure 3). One degreaser is located on a metal grate over a concrete
vault which is depressed approximately 2 ft. + below slab grade.

An underground storage tank (UST) containing gasoline was previously located on the south side
of the production building (Figure 2). This tank was removed, cut up and disposed of in July
1986. According to soil analytical results trom subsurtace soils, petroleum-related contaminants
were detected in low, estimated concentrations.

Used cutting oil was previously stored in an above-ground tank on the east side of the production
building (Figure 3). This tank was also removed in July 1986.

8]
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A solvent storage tank was previously located on the east side of the production building in the
courtyard area (Figure 2). OnJune 18, 1985 approximately 5 gallons of 1,1,1-TCA reportedly
spilled as the tank was being tilled by a solvent-supply company employee. This was
immediately reported to the NYSDEC, who sent a representative to the site. Upon the
recommendation of the NYSDEC representative, the soil in the spill vicinity was excavated to a
depth of approximately two feet. The soil was spread out in the parking area, allowing volatile
organic compounds (VOCs) to volatilize. Enarc-O removed the solvent storage tank in July 1986
and discontinued chlorinated solvent usage. Subsequent investigation was pertormed leading up
to and including a formal remedial investigation (R1), performed in accordance with an Order on
Consent with NYSDEC.

Based on the results of the remedial investigation, the apparent source area is assumed to be
beneath the tloor stab in the vicinity of the former degreaser and in the courtyard south of the
degreaser ared.

Prior to 1988, public water supply service did not extend into the study area and Enarc-O’s water
supply was obtained from a private well, 180 feet deep, located on the property. Enarc-O
terminated usage of the water supply well as its source of water in 1988. Area residents on
Martin Road west of Honeoye Creek, as well as Ideson Road and Bragg Street also relied on
domestic private wells for their water.

B. Liture and Extent of Contamination

The remedial investigation encompassed bath the apparent source area in the courtyard and
additional areas outside this source area. Soil vapor sampling was performed inside and outside
the facility, soil and bedrock test borings drilled, and groundwater monitoring wells installed
across the site. In addition, former otfsite private water supply wells were sampled on more
than one occasion. Previous investigations by others were also performed, including soil test
borings and well installation.

Soil

Contaminants in source area soils are generally concentrated in a limited area in the vicinity of
the former degreaser and storage tank, and are not present at significant concentrations at
distances generally greater than 50 feet from this location. VOCs in soil vapor were detected at
levels indicative of a source area at shallow depths within the building near the degreaser and just
outside the south building wall in the courtyard. In the courtyard area, TCE and other VOCs are
present in an irregular pattern with respect to depth and distance from the degreaser location.
The data indicated the source area does not encompass the entire courtyard area.

Subsurface soil vapor was collected outside in the source area and inside the Enarc-O building
adjacent to the courtyard area. Vapor samples collected from the probe locations were analyzed
for VOCs onsite using a portable Photovac 10570 gas chromatograph. TCE, 1,1,1-TCA, 1,1-
DCE and | ,2-DCE were the major soil vapor constituents detected.  Other compounds detected
at significantly lower concentrations included PCE, vinyl chloride, toluene and xylenes.

J



Soil vapor locations outside the building in the courtyard area and inside the building in the area
of the former degreaser contained the highest levels of contamination in soil vapor.

Maximum VOCs values of 345 ppm-and 387 ppm in soil vapor samples were detected inside the
building and outside the building near the former TCA tank, respectively.

Soil contamination away from the source area is limited to low part per million concentrations in
the area of the tormer gasoline UST along the south side of the building and very low part per
million concentrations around the storage building and around the perimeter of the courtyard.
These levels indicate that the source area within the courtyard is the only area of concern,

For all onsite shallow bedrock monitoring wells, RI groundwater sampling was conducted for
four quarterly events, beginning in July 1994, In all sampling events, the principal compound
detected was TCE, with lesser levels of |, 1,1-TCA, cis-1,2-DCE and lesser amounts of PCE.
Minor amounts of 1, 1-dichloroethane (1,1-DCA), I, 1-dichloroethene (1,1-DCE), vinyl chloride
and chloroform were also detected, with pre-RI (1991) sampling events also detecting trace
levels of 1,1,2,2-TCA and carbon tetrachloride. Table | summarizes groundwater sampling
results.

A comparison of the last tour sampling events with the 1991 groundwater sample VOC
concentrations (for wells MW-1 through MW-6 only) indicates contaminant levels have
decreased signiticantly in several of the wells (MW-2 through MW-4) or have decreased from
already low levels to non-detect (non-estimated values only) in MW-1 and MW-6. Only one
well, MW-5, did not show a substantial decrease. Refer to Figure 2 for well locations.

Groundwater VOC concentrations are highest in well MW-201D in the courtyard near the source
area. VOC levels in wells MW-1 and MW-0 are substantially lower than the other onsite
monitoring wells, and have been at or below drinking water standards for all sampling events
since installation in 1990. Wells MW-2, MW-3, MW-5 and MW-201D have had the highest
VOC concentrations. In general, most of the wells have exhibited an overall decrease in total
VOCs since the 1991 sampling events (with some seasonal variation), Total VOC levels in MW-
5 have increased somewhat since 1991,

Groundwater sampling and analyses of 38 residential water supply wells by others in 1985
indicated the presence of VOC contamination in 21 of the residential wells and the Enarc-O
supply well. Haley & Aldrich resampled and analyzed 11 residential wells and the Enarc-O
supply well in April 1995, Seven of these residential wells and the Enarc-O well were sampled
again in August 1995 to allow seasonal comparison of data. The sump in the basement of one
residence near Enarc-O was also sampled during this event, for comparison to previous analyses
performed by NYSDOH.

April 1995 was the first RI sampling event for the oftsite former residential water supply wells,
and included 11 residential wells and the Enarc-O supply well. Each well was sampled at two
depths, with the exception of the Enarc-O supply well and the well at 7880 Martin Road. A
third, deep sample was obtained in these two wells hecause ot their greater depth,
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The groundwater analytical data from the April 1995 sampling event indicated that VOC
concentrations in nearly all of the offsite wells decreased signiticantly since the 1985 sampling
events, and in some cases no VOCs were detected. VOC concentrations in six of the twelve
wells sampled were below New York State drinking water standards, generally in wells furthest
trom the Enarc-O site. VOCs also dropped signiticantly in the wells nearer the

Enarc-0 site, although selected compounds were detected at levels above NYS drinking water
standards. Compound concentrations in the residential wells did not exhibit a discernable pattern
with regard to vertical distribution, and in most cases the shallow and deep samples exhibited
similar concentrations. The samples from the Enarc-O well indicated the greatest compound
concentrations near the apparent source area to be near the water table.

The August 1995 sampling event (6 residential wells nearer the Enarc-O site) entailed sampling
at depths (elevations) where the highest concentrations were seen during the April 1995 sampling
event. The analytical results from the offsite wells revealed little or no change from the April
1995 sampling results. Al detected VOCs were present at levels below the detection limit, thus
the values were estimated. There were no non-estimated VOCs detected at levels at or above
New York State Drinking Water Standards. The tormer Enarc-O supply well, also sampled in
August, showed an increase in the TCE concentration over previous analyses. All other
compounds detected for this well were low, estimated values.

Data from the two 1995 offsite sampling events reveals concentrations that are generally at or
below New York State drinking water standards, for non-estimated VOC concentrations. When
these data are compared to the 1991 groundwater sampling event, signiticant diminishment of
groundwater VOCs is apparent.  This means that continued signiticant migration of VOCs from
the apparent Enarc-O source area is not occurring.

C. Contaminant Fate and Transport

The environmental persistence and properties of site compounds of concern, and potential
migration routes are factors which determine the distribution of site chemicals of concern in the
subsurface. The ability of an organic chemical to move in the subsurface is a function of both
the chemical properties of the compounds and the mechanical properties of the chemical-
subsurface-environment system.

Site contaminants released into the soil are attracted to and sorbed onto soil, but may migrate
some distance downward depending on its properties listed above. The site contaminants have
migrated to the water table, and have further migrated with groundwater tlow,

Groundwater tlow rates at the Enarc-O site were estimated to be in the range of 0.1 to 9.4 x 10°
teet per year. The groundwater plume migration limits were generally limited to the area
beyond the north of Ideson Road (approximately 1500 feet). Based on the latest offsite well
groundwater sampling analyses it is evident that the apparent source area is no longer supplying
significant amounts of chemical contaminants to groundwater migrating offsite; contamination
congentrations offsite are generally at or near acceptable drinking water levels.
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D. Baseline Risk Assessment

A baseline Health Risk Assessment was performed for the Remedial Investigation of the Enarc-O
Machine Products site by evaluating the compounds detected as present, the media in which they
were detected, the range of concentrations detected in those media, and potential exposure routes
by which humans may be exposed to these compounds. USEPA Risk Assessment guidance
dictates that compounds known to be associated with site activities be included in the risk
assessment, as well as other detected compounds that may be associated with anthropogenic point
and non-point sources. Therefore, health risk characterization for this evaluates both chemical
compounds that may have been associated with activities at

Enarc-0O, as well as trom compounds that may have been from other anthropogenic sources.

The potential Reasonable Maximum Exposure (RME) scenarios for the study reported in the RI
were inhalation of ambient air by on-site workers, ingestion of site soils by on-gite workers,
inhalation of soil particulates by on-site workers, and dermal contact with groundwater by off-
site residents. The results of the assessment indicate that noncarcinogenic risks for each RME
scenario were less than |, the USEPA threshold for determination of non-carcinogenic risk,
with Hazard Indices ranging from 1.2 x 107 to 1.5 x 107, Carcinogenic risk estimates were
calculated to be 1.7 x 107 for on-site worker inhalation of ambient air. Risk values for on-site
worker ingestion of soil and on-site worker inhalation of soil particles were 3.5 x 10®and 7.2 x
10*, respectively, and for resident dermal contact with off-site groundwater the risk was 2.0 x
10°. All these carcinogenic risk estimates fall below the USEPA 10™ to 10 range of acceptable
risk.
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I1. PRELIMINARY SCREENING OF TECHNOLOGIES
2-01. Introduction

The FS process is based on available data and information, as contained in the RI report, dated 9
January 1996 (3), and submittals to NYSDEC dated 28 April 1994, 10 October 1994 and 3
February 1995 (4,5,6).

The Feasibility Study (FS) is performed in three phases: 1) the identification and screening of
general response actions, during which phase remedial action objectives and general response
actions are developed; 2) the preliminary screening of alternatives; and 3) a detailed analysis of
the alternatives. This section addresses the first phase, including remedial action objectives,
which were established to protect human health and the environment. Remedial action objectives
specity site compounds and media of concern, potential exposure pathways, and compound-
specific preliminary cleanup criteria provided by the State for cach impacted medium at the site,
all based on results of the Rl and subsequent suhmittals.

Following the discussion of remedial action objectives, this section describes the development of
general response actions for each medium and the volume or area of each medium to which
general response actions may be applied.

2-02. Remedial Action Objectives

A. Contaminants and Media of Concern and Allowable Exposures

Compounds of concern have heen detected at the Enarc-O site in groundwater and soil. The
overall objectives of remediating this site are to protect human health and the environment. The
specific objectives to comply with this overall goal are to reduce the contaminant levels in the
source ared soils to preclude or minimize further supply of contaminants to groundwater. This is
done by identifying the compounds exceeding NYSDEC Standards, Criteria and Guidelines
(SCGs) in each medium, then evaluating remedial alternatives to address the compounds in the
affected media. The applicable SCGs for soil and groundwater, prepared by NYSDEC, are
TAGM 4046, and TOGS 1.1.1, respectively (7,8).

The general area which contains the contaminated soil addressed in this FS report is shown on
Figure 3. The apparent source area is confined to the courtyard area immediately adjacent 1o the
facility, and an area beneath the existing building, as shown on the plan. Soils in this area have
been demonstrated to contdin concentrations of compounds above SCGs as documented in the
RI.

The RI determined the impact on soil to be limited to the following VOCs:

- 1,1-DCE - TCE - PCE
- 1,2-DCE - 1LELI-TCA



The following VOCs, detected in oftsite groundwater, were determined to be compounds of
concern:

- 1,1-DCE
- 1,2-DCE
- TCE

This FS addresses remedial methods for soil and groundwater contaminant concentrations in the
source area which exceed NYSDEC SCGxs.

A“()\'\’([ZZ!(’ E YPONUTCS

The rigk assessment evaluated the risks associated with soil and groundwater contamination
detected at the site. The Reasonable Maximum Exposure (RME) scenarios considered included
migration pathways of soil contaminants to adult workers onsite through soil ingestion, vapor
inhalation or soil particulate inhalation, and offsite through groundwater exposure. Current and
future use of the site and study area were assumed to be consistent with current use. The RME
scenarios were established using detault exposure factors for adult residents/workers. Risk
assessment-hased allowable exposure concentrations for site contaminants of concern were
established using USEPA risk assessment guidance (RAG) procedures. The NYSDOH threshold
of less than one instance in a million was used as the limit of acceptable carcinogenic risk.

The following table summarized the potential exposure scenarios, the acceptable risk range, as
identitied by USEPA, and the calculated risks:

USEPA Acceptable Hazard Index/ Calculated

Scenario Risk Runge Risk Estimate
Non-Carcinogenic Risk: <l 1.2x 10710 1.5 x 10
Carcinogenic Risk:
1. Onsite Worker Ambient Air I1x10%-1x10° 1.7 x 107
Inhalation
2. On-Site Worker Ingestion of " 3.5x 10"
Surface Soils
3. Soil Particulate Inhalation by " 7.2 x 10*
Onsite Workers
4. Off-site Resident " 2.0x 10"
Groundwater Exposure

As shown by the above table, none of the exposure scenarios evaluated indicate potential
exposure incidences above the acceptable risk guidelines set forth by USEPA. Accordingly, risk
is not a criterion that will drive the selection of site remedial actions.

HALEY &
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B. Development of Remediation Goals

The goal of site remediation will be to reduce levels ot the contaminants ot concern in the source
area to currently acceptable Standards, Criteria and Guidelines (SCGs) as detined by NYSDEC.
These goals are numerical in nature and serve as quantitative targets for remediation. The
established SCGs tor use in this FS include:

. For soils: NYSDEC TAGM 4046 "Determination ot Soil Cleanup Objectives and
Cleanup Levels”, HWR-94-4046, 24 January 1994; and

. For groundwater: NYSDEC TOGS [.]1.1 - "Ambient Water Quality Standards and
Guidance Values”, 15 November 1991 ;

Table 1 contains the calculated soil cleanup goals for the contaminants of concern using
NYSDEC TAGM 4046. Table 2 contains the referenced SCGs for groundwater referenced
trom TOGS 1.1.1. Exceedences of the TAGM/TOGS cleanup goals in the source area were
documented by the remedial investigation.

Remedial Action Objectives (RAOs) are qualitative targets, and for the site are as follows:

. Reduce, eliminate or control, to the extent practicable, the contamination present within
the soils on site;

. reduce, eliminate or control, to the extent practicable, the potential for migration of
contaminants to groundwater beneath the site source area;

. mitigate the impacts of contaminated groundwater to the environment;

’ provide for attainment of SCGs for groundwater quality, to the extent possible; and

. eliminate the potential for direct human or animal contact with the contaminated soils on
site.

. The project risk assessment determined there appears to be no unacceptable health risk

due to the presence of contaminants in soil or groundwater at the site for reasonable
maximum exposure scenarios. Further, public water is supplied to the site and off- site
residences and off-site groundwater has declined to generally within SCGs. Therefore
the first thiee objectives are considered as primary drives in the screening and selection
of alternatives while the last two do not drive selection.

2-03. PRELIMINARY SCREENING OF REMEDIAL ALTERNATIVES

General response actions are actions that may be applicable to remediation of this site, selected
on the basis of the R findings. This section discusses those response actions considered as
remedial alternatives for the Enarc-O site.



Based upon evaluation of Rl data, the general response actions considered in this FS tor the
Enarc-O site include (listed by medium):

L4 ESS ] s :

Not attected at the site, therefore eliminated from further constderation.

J Soi
1) No action;
2) On-site control/isolation without treatment;
3) Excavation and off-site disposal without treatment;
4) [n-situ treatment; and
3) Separation and treatment.

. Groundwater:

1) No dction; and
2) Separation and treatment

The remedial alternatives are evaluated in this section (i.e. initially screened) on the basis of their
ability to meet the tollowing two general criteria:

- Effectiveness - This criterion focuses on the degree to which an alternative reduces
toxicity, mobility, or volume through treatment, minimizes residual risks and affords
long-term protection (referring to the period atter the remedial action is in place and
effective), and complies with SCGs. It also considers short-term impacts (during the
construction and implementation period) and how quickly the action achieves protection.

- Implementability - This criterion focuses on the technical and administrative feasibility of
implementing the alternative. Technical feasibility refers to the ahility to construct,
operate, maintain, replace, and monitor into the future necessary process units as well as
the availability of necessary equipment and technical specialists.  Administrative
feasihility includes compliance with applicable rules, regulations, and statutes; the ability
to obtain approvals from other offices and agencies; and the availability of treatment,
storage, and disposal services (if applicable).

These criteria are considered in greater detail, along with other criteria in the detailed analysis
contained in Section IV, Following is a discussion ot the general response actions considered as
remedial alternatives in this FS, from the standpoint of general effectiveness and
implementability.

A. No Actiop (Soil and Groyndwater)

Ta the extent it is both possible and appropriate, the no-action alternative is required by
EPA RI/FS guidance to be evaluated as part of the FS. The no-action alternative does



not provide treatment to prevent contaminant migration ot compounds along identified
migration pathways from source areas.

This response essentially evaluates whether there would be any threat 10 public health,
welfare or the environment if no action is taken. It provides the baseline against which
other responses can be compared. This response may be selected if natural
environmental mechanisms will result in degradation or immobilization of the site
compound concentrations within a reasonable amount of time, or if risks shown are
acceptable by EPA standards.

The No Action alternative at this site may be considered to be an effective remedy for
groundwater, since continued contaminant migration to groundwater does not appear to
exdcerhate the groundwater plume, and baseline risk is not above USEPA thresholds.
Under natural conditions at the Enarc-O site, the VOC concentrations in the groundwater
are expected to continue diminishing over time due to natural degradation and
attenuation; however, this process would be enhanced if source area soils were to
unclergo removal or in-situ remediation, thereby reducing the contaminant mass available
to migrate to groundwater. Accordingly, other response actions for soil beyond the no
action alternative are evaluated.

O Effectiveness: The effectiveness of this option is limited with regard to soil,
since natural processes would not eftectively reduce contaminant concentration
in 4 reasonable amount of time. Since groundwater contaminant concentrations
have been shown to be reducing naturally with time, No Action could he
considered an effective alternative for groundwater.

O Implementability:  No Action would rate high with regard to implementability
since only monitoring is required.

B. On-site Control/Isolation Without Treatment (Soils)

On-site control and isolation of soil without treatment would involve separating affected
soils from human contact or other site media using physical barriers.

o Eftectiveness: This would rate well from an effectiveness standpoint, in that a
significant percentage of the source area soils are already covered by the site's

manufacturing building. The courtyard area is the only uncovered portion.

O Implementability:  This option would rate high tor the portion of the source-
area in the courtyard, which could be covered with a low-permeability cap.

C. Excavation and Oft-site Disposal Without Treatment (Soils)

This alternative would involve removing soils by excavation from the identified source
areas and disposing of the materials at an oft-gite facility permitted to handle such
wastes. Based on the volume of affected soil on the Enarce-O site, and its relative
contaminant concentrations, this option warrants further detailed evaluation.  As with

11
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other potential response actions, it may be best utilized in conjunction with other
measures, since excavation of the deeper source-area soils would not be teasible. The
only soils accessible for excavation would be in the courtyard, to a depth of
approximately 4 ft., based on the assumed depth of the building foundation.

m Effectiveness: the effectiveness of this alternative rates high since it represents
an immiediate reduction volume of the source-area contaminant mass; it also
represents a4 permanent remedy.

m) ITmplementability: This option represents an easily implementable action;
excavation, hauling and disposal do not require a high degree of technical or
administrative detail.  Disposal options need evaluation with regard to
characterization of the waste soil as hazardous or non-hazardous waste.,

-Sitit or Ex-Si o nt (Soils

In-situ treatment involves treating soil in place using a variety of techniques. Techniques
evaluated for this site include:

1 bivremediation - this involves providing the proper chemical nutrients and
microbes to allow blological degradation of contaminant compounds into non-
toxic byproducts. It requires a specific balance of chemical conditions to be
ettective.,

2) bioventing - this employs the injection of fresh air (oxygen) into contaminated
svils to allow aerobic biodegradation, or other gases (e.g. methane) to promote
anaerobic biodegradation ot contaminants by existing microbes in soils;

surtactant tlushing - liquid surfactants can be applied 10 aftected soils to facilitate
removal of adsorbed-phase contaminants. The contaminated surfactant mixture
is then removed and treated.

(98
~—

4) oxidation - chemical oxidants such as hydrogen peroxide can be added to soil or
groundwater that breaks down contaminants into non- or less-toxic compounds,

5) thermal desorption (ex-situ) - this method involves excavation of affected soils,
placement in a kiln or similar device that essentially "bakes” the contaminants
out of the soil. The remediated soil can then be returned to the excavation.

D Etfectiveness: Most ot these technologies have been demonstrated to be
effective under the proper site conditions. The Enarc-O site would need to be
eviluated in detail with regard to each type of remedy to determine its
suitability.  Each has the potential of reducing toxicity, mobility and volume to a
degree, and would represent permanent solutions for at least a portion of the
SQUTrde died.
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w Implementability: These remedial actions vary greatly in terms of implement-
ability. Each has its own set of requirements in terms of technical and
administrative feasibility. Most have more complex equipment and technical
requirements than the other remedial actions discussed in this section.

Soil:  Using this alternative, contaminants are separated and removed from the
subsurtace soil and/or groundwater and treated using chemical, physical or hiological
means. Separation and treatment for VOCs in soil generally entails removal of soil
vapor from source-area soils, thereby reducing the contaminant concentrations in the soil
mass. Given the fact that a portion of the source-area contaminant mass is located in an
area of restricted access beneath the building, separation represents a potentially viable
action for at least a portion of the soil mass.

Groundwarer:  Recovery and treatment of groundwater was evaluated.  As discussed
above, contaminant distribution in groundwater is limited primarily to bedrock beneath
the source area. Recent and historical sampling of onsite and offsite groundwater
indicate the contaminant levels have diminished through natural attenuation to levels at or
below the applicable groundwater standards, except in, or very near to the source area.
In addition, the risk assessment demonstrated the absence of human health risk based on
the contaminant levels present, and the tact that groundwater is no longer used as a
supply for drinking water in the study area. A municipal water connection was
implemented several years ago 48 an initial response action.

O Effectiveness: Groundwater pumping as a remedial technology has been shown
in several recent studies to be very limited in etfectiveness in fractured-bedrock
hydrogeologic settings.  This is discussed further in the detailed analysis in
Section V.

0 [mplementability: Removal of groundwater from the source area would likely
require a relatively large-scale pump and treat system, based on the apparent
high bedrock permeabilities. Thus, significant effort would be expended, where
no reduction in apparent risk is required, to reduce groundwater contamination
to within SCGs, where a permanent alternate water supply has already been
installed as a response action.

2-04. Estimated Media Volumes

The approximate volumes of source area soil requiring remediation is estimated to be 2,000 tons
assuming a unit weight for the soil ot 125 Ibs. per cubic toot. This volume is broken down into
components based on the various elements of the source ared as follows (these volumes are based
on a depth to rock of 10.5 ft. in the courtyard or [3.5 ft. inside the building):

—
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Courrvard shallow yoily (porentially removablel:

30 x 50 fr. = 1500 sq. ft.
assume 4 11, deep excavation = 6,000 cubic tt. x 125 Ib/ cu. fi. = 37

wh
H

tons.

WTINAT cep yoily (left ir )

1500 sq. ft. x 6.5 ft. thick = 9,750 cubic ft. x 125 Ib/cu. ft. 600+ tons.

Soils beneath building defi in placel:

30 ft. by 40 ft. = 1200 sq. tt. x 3.5 teet deep = 16,200 cu. tt. = 1.000+ tons,

Approximate total: 1,975 tons
(say 2,000 tons)
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HI. DETAILED ANALYSIS OF ALTERNATIVES
3-01. Introduction

Section [I initially evaluated the feasibility and effectiveness of various remedial options tor the
site based on the overall goals of the program and general site characteristics. This section
presents a more detailed analysis of the specific remedies presented above. As discussed
previously, the overall goals for remediation are to reduce, control or eliminate contaminants
trom the source ared. Since the risk assessment performed as part of the RI determined the
presence of contamination does not present a risk to human health, the specific goal of
remediation is to bring contaminants in the source area soils to levels in accordance with
Applicable or Relevant and Appropriate Requirements (ARARs). For New York State, the
ARARs are considered to be the Standards, Criteria and Guidance (SCGs) developed by
NYSDEC. For site soils and groundwater, the SCGs are TAGM 4046 and TOGS 1.1.1,
respectively.

The remedial alternatives identified in previous sections as being viable options are further
evaluated in this section, on the basis of their ability to meet the following seven criteria, in
accordance with TAGM 4030:

I. Effectiveness and short-term impacts of the remedy;

2. long-term ettectiveness and permanence of the remedy:

3. remedial action implementability;

4. compliance with applicable and relevant New York State SCGs;
5. protection of human health and the environment;

6. reduction of contaminant toxicity, mobility; and volume; and

7. implementation cost.

The tollowing section discusses the identitied options in light of these criteria.

3-01. Detailed Analysis

A. No Action
Description:
Groundwarer:  As discussed above, the No Action alternitive appears to be appropriate
tor groundwater. This is based on: [) the lack of risk to human health demonstrated by
the risk assessment; 2) the natural decrease in contaminant levels to at or below

standards set forth in TOGS 1.1.], exceptin the source ared; and 3) the relative
inettectiveness associated with groundwater pumping and treatment.



i

. Effectiveness, short-term and long-ternr impacis:

No Action would be relatively effective in the long run. Short-term impacts
would not be signiticant, since no action has been performed in the several-year
period since the contamination was released.

. Inmiplementability: No Action is a relatively easily-implemented option, involving
only sampling and monitoring.

- The No Action alternative for groundwater would include a period of
monitoring groundwater conditions to determine the extent to which soil
remediation further improves groundwater, and to determine that conditions do
not change so as to cause unacceptable risk to human health.

The monitoring would consist of semi-annual sampling of the on-site monitoring
wells and two offsite former residential wells (7880 Martin Rd. and 1167 Bragg
St.) and the sump at 7883 Martin Road. The wells and sump would be analyzed
tor VOCs of concern using EPA method 8260, as has been done in past
sampling events, or method 8010, The results of the monitoring would be
summarized, along with the soil monitoring results, in a semi-annual report
submitted 1o NYSDEC. Afler three years of monitoring, the results would be
reviewed with NYSDEC to evaluate progress and determine the need or lack of
need for additional monitoring.

. compliance with SCGy: No Action would generally comply with SCGs for
offsite groundwater, since offsite groundwater contaminant levels are essentially
at the guidance value concentrations currently. Onsite concentrations are not
within SCGs; however no risk to human health exists, and groundwater is not
currently used for drinking water.

. protection of human health and the environment: Since it has been determined
no risk currently exists, this is not a significant concern.

. reduction of oxicity, mobility and volume: No Action would allow natural
attenuation processes to continue to reduce the toxicity and volume of
contaminants. Mobility will not be reduced by this option.

. cost: The No Action alternative is a relatively low-cost measure in relation to
other remedies, since it involves only monitoring.

Soil:  The No Action alternative for soil would entail monitoring of soil contaminant

levels in the source area. This monitoring would determine the degree to which natural

reduction of the contaminant compounds would be occurring due to natural processes,

such as valatilization and biodegradation.

. Effectiveness, shorr-term and long-rerm impacts.

16



The degree to which this alternative could provide eftective reduction of the
contaminant mass is not well known. Some degree of natural breakdown of
contaminant compounds is likely to occur: however, the rate of destruction
could not be accurately predicted. Breakdown or loss of chlorinated compounds
is driven by: |) the degree of natural air movement and volatilization; 2) the
amount of organic matter contained in the soil; 3) the presence of the proper
organisms; and 4) and the available supply of oxygen or other microbe-
respirable gases. Unless these parameters are present in the proper degrees and
combination, biodegradation is likely not sutticient to produce timely or
effective remediation.

. Implemeniabiliry: The implementability for this option rates high, since only
monitoring is required.

. compliance with SCGy: This option does not comply with SCGs, since soil
contaminant concentrations in portions of the source area are above the
applicable guidance values.

. protection of human hrealth and the environment: The risk assessment
demonstrated a lack of health risk. This option would not provide protection of
the environment unless coupled with other remedies.

. reduction of toxiciry, mobility and volume.: The natural attenuation processes
oceurring at the site have already demonstrated the volume of contaminants and
the concentration, therefore toxicity, are decreasing.  Mobility should not reduce
with time.

. cost: The No Action alternative represents 4 low cost eftective measure, in that
monitoring is all that is required. The monitoring would be performed to
determine that unacceptable risk is not occurring due to a change in site
conditions.

The soil monitoring would involve periodic sampling and analysis in accordance with
any of the remedial alternatives discussed below. A periodic sampling program
consistent with the National Contingency Plan, involving soil sampling and analysis on a
five-year schedule, would be appropriate tor a No Action alternative.

B. On-site Control/lsolation Withoyt Treatment

Description: The soils ocated beneath the existing building are currently isolated by
virtue of heing covered by the tloor slab and foundation wall. The soils in the courtyard
area could also be isolated by installing a low-permeability cover of asphalt or other
material that would prevent: 1) further infiltration of surtace water and run-on; 2)
human contact with soils; and 3) generation of contaminated soil dust that could
potentially he ingested by site workers.

In addition to the low-permeability cap, additional measures could be taken to turther
reduce infiltration.  An existing roof drain currently diverts roof rainwater to the

17
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courtyard area, increasing the volume of infiltrating surface water and therefore
potential contaminant transport.  Elimination of this run-on could be performed by
recontiguring root drain piping. This would be a permanent, partial remedy that would
have immediate benefit.

It future expansion of the existing facility were warranted, it could involve structure
expansion to the courtyard area. Such construction would not preclude the
control/isolation response action, and would potentially be a more etfective barrier to
infiltration than a cap. Construction ot an occupied space may necessitate installation of
meadsures to prevent VOC vapors from entering the structure. This could include such
measures as a vapor barrier and/or sub-slab venting.

Evaluation:

. Effecriveness, shorr-term and long-rerm impacts:

- Capping or covering would have little or no ettect on the community during
implementation.

- It would have Jittle environmental timpact, with the exception of excavation of
minor amounts of shallow soil for foundations it building expansion were
performed.

- Implementation time would be limited.

- Offsite disposal of mited amounts of excavated soil could be required,

- It could be a permanent installation,

- Waste would remain after the remedial action, but in a more isolated condition
than at the present.

- Tt would represent a reliable and low-maintenance control.

- By itself, this option would not adequately address the presence of
contaminants in soil, but would help prevent future migration to groundwater.

. Implementabilire:

Due to its relatively simple and effective nature, installation ot a low-
permeahility cap at ground surface rates high with regard to all implementability
criteria.

Without installing impermeable walls or barriers adjacent to the mass of
contaminated soil, the source soils would not be completely isolated from
surrounding, "clean” soils. Thus some migration of contaminants with moving
groundwater could still occur; however groundwater in the source area seems to
be limited to perched water in the courtyard. The volume of perched water
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would diminish upon placement of a low-permeability cap, and further migration
of contaminants would also diminish. Thus installation of slurry walls or other
vertically-oriented barriers to prevent horizontal movement is not warranted.

compliance with SCGs: This option would not necessarily provide tor
compliance with SCGs, because it would not reduce contaminant concentrations
in soil; it would, however reduce the migration of contaminants from soil to
groundwater.

protecrion of human health and the environment: This is not of significant
concern due to the lack of risk; however, a courtyard cap would provide
additional prevention to potential contact with contaminated soils.

reduction of roxiciry, mobiliry and volume: This measure would reduce the
mobility of contaminants of concern by reducing intiltration.  Toxicity and
volume would not be affected.

cost: The cost of this alternative is relatively low when compared 1o other more
technically-involved remedial actions. The low-permeability cover would likely
consist of asphalt pavement.

Description: Excavation ot at least some of the source-area soils appears to represent a
viable remedial alternative. As described in Section II, approximately 375 tons of
potentially-aftected soil could be removed from the courtyard area, in an excavation 4 +
tt. deep. The 4-tt. depth limit is based on the presumed depth ot the existing building
tootings.  Excavating deeper than these footings could potentially cause structural
instability or damage due o settlement.

Evaluation:

Effecriveness, shor-rerm and long-rerm impacts.

- Effects on the community during implementation would be minimal.
Monitoring of the work area and surrounding areas for VOC vapors would be
pertformed during excavation. Transport of the waste soils over public highways
would be required, however NYSDEC and Department of Transportation
(DOT) regulations provide controls tor such transport, which would be
performed by a licensed waste hauler.

- Environmental impacts to the site would be positive, as this represents an
immediate reduction in the source-area contaminant mass. It is also a
permanent measure.



- Some waste would remain on site, since excavation would be limited to the
upper tour teet of soil, as discussed above. The remaining waste soil left in
place may require additional remedial action,

- Implementation time would be minimal, and additional etfort beyond the act of
removal would not be needed.

Imiplemeniabiliry:

- this is a relatively simple and reliable method with a low level of technical
involvement.

- Scheduling and time to implement is not prohibitive,

- Additional remedial actions would be required, for soils remaining in place,
but would be reduced in scope as a result of this action.

- Excavation and disposal could be done in accordance with applicable
regulations.  Since the waste soil contains VOCs, 4 determination was required
from NYSDEC with regard to the waste being potentially classified as either
hazardous or solid waste. NYSDEC TAGM 3028, dated 30 November 1992
(11) allows for waste soil with relatively low levels of normally hazardous VOC
compounds to he handled and disposed as solid waste.

- Haley & Aldrich has worked with NYSDEC Division of Solid and Hazardous
Materials o determine the levels of VOCs in the site's source area soils that
could be excavated and disposed. An investigation of the source areas was
performed in accordance with the requirements of TAGM 3028, to obtain soil
contaminant concentrations. A copy of our report to NYSDEC summarizing the
findings and requesting approval for disposal of the soil as solid waste, is
included in Appendix B.

TAGM 3028 provides guidance values for VOC levels in soil proposed for
disposal. Four composite soil samples from the courtyard area were analyzed
using the Toxicity Characteristic Leaching Procedure (TCLP) analyses for VOC
presence. One of the samples contained two VOCs (PERC and TCE) at levels
stightly above the TAGM guidance values; however it was determined that the
volume of sail contaimng elevated levels of contaminants was relatively small
with regard o the total volume of soil 1o be disposed.  Therefore the average
concentration tor the total volume ot soil would he within the TAGM 3028
Criterid.

Based on these results, NYSDEC has provided written approval to dispose of the

soil as a solid waste at a permitted disposal facility. A copy of the approval
letter, dated 6 Junuary 1997, is also included in Appendix B.

As discussed above for the control/isolation measures, implementation of this
measure would mesh well with potential construction in the courtyard ared, if
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construction/expansion were desired by the owner. Construction-related
excavation would be done in accordance with appropriate requirements for
handling and disposing the soil included in TAGM 3028 and applicable solid
waste regulations, and removal would allow conventional foundations to be used
for the construction,

compliance with SCGs: This remedial action provides for partial compliance
with applicable SCGs. in that contaminated soil is being removed and replaced
with non-contaminated sotl. However, the soil left in place beneath the building,
that currently exceeds TAGM 4046, would not be aftected.

protection of human health and the environmenr: The health risk assessment
determined the form and concentration of contaminants don't represent risk so
this option provides limited additional benefit in this regard. This remedial
action would be protective of the environment because leaching of contaminants
would be minimized or eliminated.

reduction of roxicity, mobility and volunie: Reduction of volume and mobility of
contaminants would be accomplished by this remedial action;

cosr: The estimated cost of disposal as a solid waste is such that it represents a
cost-eftective measure, based on the estimated volumes to be removed.
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1. Bioremediation (In-situ)

Description: Bioremediation involves treating contaminated soil by providing physical
and chemical conditions that allow naturally-occurring or artificially- introduced
microorganisms to multiply and transtorm contaminant compounds into non-toxic by-
products. This is accomplished through enzymatic digestion of contaminant
compounds, It sutticient quantities ot naturally-occurring microbes are not present, a
population of microbes must be introduced to the affected zone of soil.  In addition,
nutrients for the microhes, electron receptors, and air or other microbe-respirable gases
must be supplied and maintained for aerobic or anacrobic breakdown ot the compounds
of cancern to proceed. Optimum moisture content and temperature must also be
maintained. The microorganisms utilized can include bacteria and/or fungi.

Delivering the microbes and or nutrients to the affected soils is usually done in an
aqueous phase, through the use of infiltration galleries, injection wells, or other means
of delivery. A closed system is developed whereby the aqueous mixture is injected or
otherwise delivered, and infiltrates through the affected soil. The solution is then
recovered hy extraction wells or other means and is often continuously recirculated
through the system. Careful monitoring is required to adjust levels of the nutrients and
other additives to optimize the rate of contaminant destruction.

Evaluation:
. Effectiveness, shorr-term and long-term impacts:

- Bivlogic breakdown of chlorinated compounds nas been performed at tield
scale only in recent years. Further, dechlorination breakdown can, under
certain conditions, create "daughter” products more toxic than parent materials
(e.g. vinyl chloride created by the breakdown of tetrachloroethene). Therefore,
this technology may be insuttficiently mature to consider tor this site.

- This technology rates well with regard to community protection during
implementation, environmental impacts, and permanence.

. lmplementabiliry.:

- It rates lower with regard to time to implement. In order to design an effective
program, a demonstration of the etfectiveness of bioremediation would be
required. This would involve bench- and/or pilot-scale tests to determine which,
it any, microbes would be effective in breaking down the contaminants ot
concern under the conditions present at the site. These tests would take a
greater amount of time and effort than previous options considered, and the
effectiveness of the method ts not guaranteed.

()
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- This option rates fow with regard to the ability to construct. The configuration
of the source area at the Enarc-O facility is not conducive to effectively
delivering the required elements to the aftected soils. Much of the affected area
is not accessible due to being located beneath the building. In addition, the
limited space in the courtyard would put restrictions on configuration of injection
and/or extraction well systems. Constructing a system whereby an aqueous
solution could be properly distributed to all of the atfected area, and recovered
without loss to the underlying bedrock would he ditticult.

- Bioremediation rates high with regard to compliance with applicable
regulations. No regulatory impediments to implementing bioremediation are
known to exist. In addition, coordination with other agencies is not an issue.

. compliance wirh SCGs: Bioremediation would provide for compliance with
SCGs if sufticient reduction of contaminant concentrations was achieved.

. protection of human health and the environment: The risk assessment
demonstrated a lack of unacceptable health risk: however, this option provides
for additional protection on the environment.

. reduction of roxiciry, mobilitv and volume: This option would provide for a
reduction of woxicity and volume, but not necessarily mobility.

. cost: The costeffectiveness is deemed to rate low for bioremediation. This is
due to the high estimated cost of performing bench- and/or pilot-scale tests, and
the complexity of the system that would be required to deliver the microbes and
associated materials to the attected soils. In addition, the degree of maintenance
and monitoring required to implement this option is high.

1o

Bioventing (In-Situ)

Description: Bioventing is a form of bioremediation that involves providing a slow
supply of microbe-respirable gases to contaminated soils to enhance the naturally-
oceurring breakdown of compounds of concern by existing microorganisms. This
method is designed tor use in unsaturated zone soils. In addition to providing gases to
the subsurface, it is generally coupled with the extraction of vapor to form a "loop”
system that maintains air flow.

As with bioremediation, it has generally been applied with greatest success to petroleum-
atfected soils. Use of bioventing in settings with chlorinated VOCs often results in
removal of the most volatile compounds from the subsurtace in vapor torm, which then
requires treatment at the surface, much ke a vapor extraction system.

Evaluation:

. Effectiveness, short-term and long-term impacts:

(8]
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- This method rates low with regard 1o protection of site personnel during
implementation, This is primarily due to the potential for escape of fugitive
emissions, dug to the positive pressure put on soil vapor in the area of
contamination. Since the attected soils are located immediately beneath and
adjacent to an oceupied facility, the potential for exposure of on site workers to
contaminants in vapor torm exists.  Further, chlorinated compound biologic
breakdown pathways are initially anaerobic, which is commonly facilitated by
ingestion of methane. Careful control of such gases needs to be factored into
design of 4 hiovent system,

- Bioventing also rates low with regard to adequacy and reliability. This is due
to the nature of the soils at the site. The source area has a variable mixture of
granular till soils and fine grained, dense glacial till. The fine-grained nature of
the majority of the source area soils makes distribution of the injected air
difficult. Such conditions are likely to result in the injected air traveling
primarily to and through the shallow sand fill soils, while leaving the finer-
grained till soils relatively unatfected.

- Bioventing is deemed to rate relatively high with regard to permanence.
Implementability:

-Bioveating ix deemed to rate moderately with regard to constructability, given
the site conditions. A bioventing system should be contigured to deliver
sufficient gas throughout the contaminant mass. This would require a series of
closely-spaced wells in the courtyard as well as angled wells extending beneath
the building.

- This technology would not likely present significant potential schedule delays
due to technical problems.

- Use of hioventing would prohably not require additional remedial technologies,
singe it would theoretically be performed ina manner that would affect the
entire source area.

-Coordination with agencies other than NYSDEC would not be required,
although a permit from NYSDEC Division of Air would likely be required if the
system were configured in a way that allonwed air emissions.

compliance with SCGs: Bioventing would only allow tor compliance with SCGs
it sufticient reduction in contaminant mass in the source dareda were dachieved.

protection of fluman healil and the environnenr: The risk assessment
demonstrated a lack of unacceptable risk to human health; however, bioventing
represents a potential increase in risk due 1o the potential for tugitive emissions
from injection of air into the subsurtace.
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. reduction of toxicite, mohility and volume: This remedial action would
presumably provide for a reduction in the volume of contaminants; however the
toxicity and mobility would not necessarily be affected.

. cosi: Bioventing would incur signiticant costs due to requirements for
subsurface piping or wells and air circulation equipment.

3. Surfuctant Flushing (In-situ)

Description: This remedial echnology, often referred to as "soil washing” involves
applying liquid surfactants to contaminated soils. The surfactant solution reduces the
torces that can immohilize contaminant compounds, facilitating recovery and treatment.
Aqueous solutions employed in this method can contain a mixture of surfactants,
polymers and salts. The liquid is generally delivered to the affected soils through the use
of injection wells, and recovered through extraction methods atter passing through the
contaminated zone and liberating trapped contaminants.

Evaluation:
. Effectiveness, short-rerm and long-term impacis:

-As with bioventing, this method does not appear to be likely to be able to
accomplish the remedial goal, due to the nability to properly distribute the
surtactant solution throughout the contaminant mass.  The dense, tine-grained
glacial till, coupled with the heterogeneous distribution and nature of the fill soils
would impede homogenous distribution ot surfactants,

-This method has the potential tor harmtul environmental impacts as well,
Obtaining complete recovery of the introduced surtactant solution would
probably not be achievable, since complete isolation ot the source-area soils
would not be feasible. Thus the potential for downward migration of the
contaminated surtactant solution into the underlying bedrock exists. The
presence of surtactants in the source area bedrock zone could potentially
mobhilize adsorbed or other trapped groundwater contaminants that might
otherwise be relatively immobile; this in turn might cause significant vertical or
Jaterul migration of contamination away from the source area.

. Implemenrabiline: The technical feasibility of this action rates relatively low. In

general, ideal site conditions are needed to ettectively implement surfactant
flushing and maintain control of the remediation. The Enarc-O site has
signiticant limitations with regard to site conditions, since much of the soil is
located heneath the building.

. complivnce with SCGs.: This technology would presumably allow for compliance

with TAGM 4046 tor soils but would not necessarily be etfective in reducing
groundwiter contaminant levels.

o
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. protection of human health and the environment: The risk assessment
demonstrated a lack of unaceeptable health risk; this echnology would not
present additional potential risk, with the exception of increasing migration of
soil contaminants to groundwater,

. reduction of toxicity, mobility and volume. This action would reduce the volume
of contaminants but would likely increase the mobility of the contaminant mass.,

. cost: The potential costs associated with this remedial action are not known,
4. Oxidation (In-situ)

Description: Oxidation ot contaminated soils involves introduction of chemical
constituents into the attected area that allows a chemical breakdown of contaminants of
concern. Oxidation of chlorinated VOCs is most often accomplished with the use of
hydrogen peroxide, which can convert VOCs to carbon dioxide and water. As with
previous technologies discussed herein, this application would require a method to bring
a solution of the chemical rreatnent in contact with the aftected soils.

Evaluation:
. Effectiveness, shorr-ternr and long-rerm impacis.

- The introduction of this chemical treatment would require the use ot injection
wells to deliver the treatment solution to the atfected areas. One advantage this
method has over other technologies involving injection ot tluids is that the
solution does not require recovery and treatment atter the VOCs have been
broken down; this is because the byproducts of the chemical reaction are non-
toxic compaunds. However, since complete isolation of the source area soils
cannot reasonably be achieved because of the site configuration, this method also
presents the potential for unwanted downward migration of VOC-containing
tluid. This again presents the potential for mobilization of contaminants that
would not be recoverable.

. Implemenability: The implementability issues for this remedial action are
similar to those tor surtactant flushing; this is because the mechanism is similar:
addition of a solution to the soils in place.

. compliance wirh SCGy: This technology would presumably allow for compliance
with TAGM 4046 for soils but would not be etfective in reducing groundwdter
contaminant levels.

. prorection of human health and the envirommnent: The risk assessment
demaonstrated a lack of unacceptable health risk; this technology would not
present additional potential risk, with the possible exception of increasing
migration of soil contaminants to groundwater.
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. reduction of toxicity, mobilitv and volume: This action would reduce the volume
of contaminants but could potentially increase the mobility of a portion of the
contaminant mass.

. cost: The potential costs associated with this remedial action are not known.

5. Thermal Desorption (Ex-situ)

Description:  Thermal desorption is the process of removing contaminants from an
environmental media (usually soil), through usage of "low” temperature heating. This
technique is performed as an ex-situ process, where the soil is excavated, mechanically
sorted and treated, and placed in 4 large-scale kiln. Contaminant compounds are first
liberated tfrom the soil, then destroyed by thermal oxidation. This process ditfers from
incineration in that the soil is not destroyed, because the operating temperatures are
lower; the soil can be returned to the excavation upon completion of the process.

Thermal desorption has primarily been used tor remediation of non-hazardous petroleum
compounds; however it has been applied to hazardous VOC-contaminated media in some
cases. Non-petroleum processing typically requires much higher temperatures than

petroleum waste to destroy contaminants without ereating more hazardous air emissions.

. Effectiveness, short-ternt and long-term impacts:

- This remedial technique presents reasonable protection of the community
during implementation; provided adequate emission controls are employed;

- Significant environmental impacts ot this technique are not anticipated, since
the contaminants are essentially destroyed by the close-loop kiln system.

- time for implementation of this action would be relatively short;
- the reliability is estimated to be high.

- this method would be permanent, although it would only apply to those soils
that could be excavated.

. Implemeniabiliny:

-Thermal desorption rates moderately from a constructability standpoint. It
requires a site with approximately 1/2-acre of available space to allow proper
handling, mechanical sorting and stockpiling of contaminated and treated soil.
The process requires signiticant energy, and water is required to cool processed
mixtres.

- there are very few firms located geographically close to the site that are
permitted to handle non-petroleum soils; the majority of the contractors

experienced in thermal desorption typically handle petroleum waste and do not
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have experience or authorization to process hazardous wastes, In addition, the
relatively small quantity of soil requiring remediation at the site is much less
than the quantities that would.justity utilizing this technology, which employs
signiticantly large amounts of equipment and energy.

- The majority of the source area soils are located beneath the manutacturing
building and are not accessible tor this type of ex-situ remediation.

-Coordination with other agencies might be required, to obtain a permit to
handle the waste, it deemed hazardous. In addition, an air discharge permit
may be required by NYSDEC as part ot the treatment process;

. compliance wirlh SCGs.: This technology rates high with regard to compliance
with TAGM 4046 tor soil. Treated soil would be remediated to an essentially
“cleun” state; however, only those soils accessible for excavation would be
treated.  Since groundwater is not involved in thermal desorption, no compliance
would be obtained by this process,

. protection of human health and the environment: The risk assessment
demonstrated a lack of unacceptable health risk; this technology would not
present additional potential risk.

. reduction of roxiciry, mobility and volune: This remedial action would provide a
reduction in the toxicity, mobility and volume of contaminants and contaminated
sail.

. cost: The cost-eftectiveness is deemed to be fairly low for this remedial action.

This is because the units available for this technology are generally large-scale
and constructed to handle very large quantities of material.  As discussed in
Section 2-04, only approximately 375 tons of soil can be excavated from the
source darea due to facility constraints.  This quantity is generally not sufticient
to economically justify the significant mobilization tees associated with the
required equipment.

Description: Separation of contaminants trom unsaturated soil is generally accomplished
through soil vapor extraction which is generally performed in one ot two modes: 1)
high-vacuum extraction using vacuum blowers to apply moderate to high vacuum to the
vadose zone soils, to achieve a high VOC extraction rate; or 2) low vacuum, which
doesn't produce VOC yield as rapid as high-vacuum extraction, but can be effective and
have low maintenance over the long term. This type of system can employ electric
motor or wind-powered (WP) turbines to produce a vacuum on soil.

The extracted vapor is generally treated at the surface using granular activated carbon
(GAC) or other methads which strip the extracted vapor of VOCs. The treated vapor is
discharged to the air.



Evaluation:
. Effecriveness, short-term and long-term impacis:

- This technology rates high with regard to protection of the community during
implementation;

- the time required to implement this technology is not excessive; the amount of
equipment required is relatively limited. The limiting factor would be
installation of angled wells beneath the building ( further discussed below).

- this method represents @ permanent action;

- litetime of this action depends on the degree of vacuum applied to the soil, and
the rate at which the source area soils will yield the contaminant load. The
litetime of such a system is typically measured in years, but the actual time
cannot be determined.

- USSUMING a vapor extraction system can access the aftected source-area soils.
litde or no waste would remain at the conclusion of the remedial action,

- The effectiveness of blower-powered vapor extraction was tested in the ficld at
the Enarc-O site. A pilot test was pertormed on existing overburden monitoring
well MW-201S, a four-inch diameter well located in the courtyard (Figure 3).
The pilot test employed a [-horsepower Rotron blower. The test was run for
approximately 4 hours and produced a relatively low maximum vapor flow rate
of approximately 4 cubic feet per minute (¢tm). TCE represented most of the
contaminant mass in the vapor samples, with lesser amounts of 1,1,1-TCA,
tetrachloroethene (PCE) and cis-1,2-dichloroethene (1,2-DCE). Mass removal
rates ranged up 10 0.3 Ibs. per day ot wtal VOCs. Shield points were installed
at varying distances from the well to measure vacuum in soils and evaluate the
zone of influence tor the blower; however, due to saturated conditions in the
shallow soils in the courtyard at the time of the test, the shield points did not
yield vapor samples or vacuum readings.

. Implemeniabiliry.

- This remedial action rutes high with regard to constructability. It requires a
means to access attected soils; this is generally accomplished through the use of
extraction wells or trenches, either of which could be installed at the site. The
contaminated soil beneath the building could be accessed via angled extraction
wells, installed through the foundation wall to a depth at or near the top ot
bedrock to optimize aceess to the contaminant mass in soil. The courtyard soils
could be accessed via vertical extraction wells extending to the top of bedrock,
or twrenched, horizontal, sloted pipe.

- Vapor extraction has been demonstrated to be a reliable method in a wide
variety of environmentil settings;
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- Additional remedial actions might be required in conjunction with this method;
¢.g. d low-permeability cap to reduce the amount of courtyard water infiltration,
and increase the available void space for extraction,

- potential schedule delays are unlikely with this technology;

- vapor extraction does conform with applicable regulations. A permit may be
required trom NYSDEC tor air discharge depending on the rate of mass yield
emitted to the atmosphere. No other regulatory agencies are anticipated to be

involved in implementation of this action.

- vapor extraction equipment is readily available and does not require a high
degree of special equipment or expertise.

- As discussed above, vapor extraction can be implemented using varying
degrees of vacuum. A low-vacuum system would utilize subsurface elements
similar to a blower-powered (BP) system, except that extraction would be
accomplished by a wind-driven turbine that would provide a low vacuum on the
wells and piping,

- Since inception of the response to the contaminant release at the site, an
alternate source of drinking water has been provided to the area, the 1,1,1- TCA
tank has been removed, and several phases of investigation and sampling have
been performed. Since these actions, the overall groundwater quality has
increased through natural processes. Excavation of courtyard soils, especially if
combined with capping of the courtyard, would remove the primary portion of
the source area soils that contributes 10 contamination in groundwater. This is
because the courtyard has been subject to intiltration and root run-on, which has
allowed contaminant leaching and downward migration, For the source area
soils left in place, a wind-powered vapor extraction system would provide 4
viable means of turther reducing potential contaminant migration in a setting that
has already been demonstrated to have shown marked improvement without the
presence of a mechanism for VOC removal.

- Although a WP system would not accomplish contaminant separation at a rate
comparable to a BP system, it would provide for ongoing reduction in the
contaminant mass at 4 fraction of the cost of a higher-vacuum system. The rates
of vapor, and theretore contaminant extraction would likely be at levels low
enough that exceedence of air discharge permit levels defined by the SCGs
would not oceur, theretore vapor treatment would not be required. Discharge
ot the vapor would be through a stack or stacks extending above the rootline of
the building. The degree ot vapor discharge monitoring would be significantly
less than a BP system would require. Operation and maintenance etforts tfor a
low-vacuum system would also be relatively minor.

compliunce with SCGy: This remedial action would allow for compliance with
TAGM 4046 for soils.



. protection of unan healih and ithe environment:  The site risk assessment
determined the lack of unacceptable risk for source area soils; vapor extraction
would serve to reduce risk even further. A high-vacuum system would employ
a treatment process to remove VOCs from vapor before discharge; a low-
vacuum, wind-powered system would not likely involve sufficient airtlow
volume to exceed Air Guide | thresholds.

. reduction of toxiciry, mobility and volume: Vapor extraction would allow for
reduction in the volume of the contaminant mass. Mobility and toxicity would
not be significantly atfected.

. cost: A BP system require significant amounts ot energy to operate, and also
includes process elements that represent significant costs. A WP system would
provide beneticial effects on the contaminated soil at a fraction of the cost of a
BP system.

Description: This option involves physically removing groundwater from the subsurtace
via extraction wells or other means, treating the water to remove contaminants,
discharging weated water, and disposing or treating the contaminant removal media used
in the process.

Evaluation:
. Effectiveness, shore-term and long-rerm impacts.

In a USEPA-sponsored study (9), although it was found to be somewhat usetul
in plume containment and providing for slow contaminant mass reduction,
pump-and-treat remediation was demonstrated to provide only an initial
reduction in concentration. [t is not able 10 provide aquifer restoration.

It has also been shown that in bedrock formations, most or all of the
contaminant mass in the immiscible phase is transferred into the dissolved and
adsorbed phases in the fine-grained, low-permeability matrix of the geologic
formation. Once this occurs, separation technologies are not sufficiently
effective in removing the contaminants, due to very slow rates of dissolution
from the matrix (10).

. Implementabiline:

- A pump-and-treat system would generally be designed and constructed using
"of-the-shelt” equipment, i.e. it would not represent a signiticant technical
impediment.

- Recovery well installation has inherent limitations in that discontinuities (joints)
in the rock that will yield sutticient groundwater tlow may not be intersected by
a4 well. It such discontinuities are intersected, the aquiter beneath the site
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appears to have relatively high permeability and yield potential, which would
require 4 large-scale pumping system to sustain sufticient extraction rates to
remove appreciable contaminant mass.

- In addition, much of the aftected portion ot the aquiter source area lies beneath
the manufacturing tacility, making access to the highest contaminant
concentrations in groundwater difticult and more costly.

- Pumped water would require treatment to remove contaminants prior to
discharge. The treatment media would require periodic regeneration or disposal.

. compliance with SCGs: this criteria would not apply for offsite groundwater,
since contaminant concentrations are essentially at or below the applicable
SCGs. Onsite compliance would be ditticult to achieve for the reasons
discussed under effectiveness.

. protection of human healilt and ithe environment: no risk currently exists, so
limited additional benetit would be realized by pumping, and only as long as
PUMPING Persists.,

. reduction of roxicity, mobility and volume: A reduction of contaminant mobility
would be achieved, only as long as pumping persisted.

. cost: The relative costs of a pump-and-treat system would be high due primarily
to the need tor the large capacity and long-term lifespan of the system.

G. Remedial Action Combination: Control/[solation. Excavation/Disposal. and
naraton/Treatm

Desciiprion: The tavorable remedial action alternatives discussed above each have merit
as individual actions; however, in most cases they do not represent sutficient action
when considered alone.  Accordingly, several of the actions could be implemented
synergistically in combination with the others. The alternatives presented would each
provide a degree of positive intfluence on site conditions, and therefore contribute to the
overall goal of contaminant reduction. When considered together, they provide an
effective, implementable, and cost-effective approach o achieving the program's goals.

The combination proposed includes: 1) excavation/disposal (as solid waste) ot courtyard
soils; 2) control/isolation by covering the courtyard with a low-permeability cap; and 3)
separation/treatment using vapor extraction for soils left in place.

Evaluanon:

. Effectivencess, short-term and long-term impacis:

- This combination ot actions would provide for protection ot the community
during implementation;
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- No significant environmental impacts would oceur during implementation;
-The overall time require to implement would be relatively short;

- The technologies included in this combination have all been demonstrated to be
reliable in achieving remediation:

- Relatively rapid, partial remediation could be accomplished via the offsite soil
disposal at a lundftill;

- The installed remedial systems (vapor extraction and low-permeability cover)
represent) long-term, if not permanent actions; and

-1t is anticipated that little or no waste would remain after completion of the
remedidtion;

Implementabiliry:

- The elements of this combination alternative are generally not technically
challenging, and rate high with respect to constructability;

- No additional remedial actions should be required to achieve the goals of the
program;

- All ot the elements involved comply with applicable regulations;

- No coordination with agencies other than NYSDEC and possibly NYSDOH
appear 1o be required for this combination of actions;

- The technologies required, i.e. excavation/disposal, angled well/pipe
installation and low-permeability cover are readily available and generally do not
require expertise ot limited availability.

compliance wirh SCGs: This combination would still allow for compliance with
SCGS as described above tor the individual remedies.

prorecrion of human health and the environment: This remedial combination
would provide protection of human health and the environment in the same
manner the individual remedies do.

reduction of roxiciry, mobility and volume: this combination would provide
reduction ot mobility and volume of contaminants, but would not attect the
loxicity.

coxt: The relative cost ot this combination of actions is less than many ot the
remedial actions discussed in this report. Moreover, this combination appears
to represent the most cost-ettective measure considered.  Signiticant

LI
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improvement in site conditions are anticipated, while not involving undue
technical or administrative limitations that would drive up costs,

3-03. arativ alvsi
A. Introduction

The previous section presented details regarding each of several potential remedial actions for
the site. The following discussion compares these actions in a relative sense and draws
conclusions regarding which actions appear technically and administratively teasible individually
or in combination. In addition, the economic factors of a technology or combination must be
weighed against the potential benetit, so as to arrive at a cost-eftective method tor the
remediation. The estimated costs for the preferred alternatives presented are presented
individually in Appendix A, and summarized in Table 3.

B. Discussion

The remedial investigation performed for the site provided data that indicate offsite groundwater
conditions have dramatically improved due to natural attenuation.  Although source-area
groundwater contaminant levels are stll above applicable SCGs, it does not appear the
contamination is migrating otfsite to a significant degree. In addition, unacceptable human
health risk is not present as a result of contaminants in groundwater. These factors, coupled with
the knowledge that removal and treatment technologies are not effective for fractured bedrock
(see section 3-01), lead 1 4 recommendation ot the No Action alternative tor groundwater. The
focus of the FS analysis should be on the source area soils, with the intent of controlling and
reducing the contaminant mass available to migrate to groundwater in the source area.

No Action includes an assigned period of groundwater monitoring to evaluate continued absence
of risk. Monitoring of groundwater quality would also be warranted to demonstrate the extent to
which soil remedial action further improves groundwater conditions,

The No Action alternative does not appear to be appropriate tor soil, primarily since it does not
provide for compliance with SCGS with regard to soil contamination. In addition, it does not
provide for measures to reduce or eliminate turther migration of contaminants to groundwater
beneath the source area. Accordingly, it has been eliminated from consideration.

The detailed discussions in Section 3-01 for the in-situ options (D-1 through D-3) indicated the
general lack of eftectiveness coupled with a low degree of cost-eftectiveness for these methods.
The contiguration of the source area soils and general lack of access to much of the contaminant
mass also present impediments to etffectively utilizing these technologies.  Accordingly, in-situ
and ex-situ treatment methods have been eliminated trom further consideration.,

The Control/lsolition option has been shown to provide a quick and positive benefit to
groundwater conditions by signiticantly reducing further migration, via infiltration, of
contaminants to groundwater. 1t is a technologically simple and relatively low-cost alternative
that will work well in conjunction with other actions as discussed herein.



The Excavation/Disposal option for accessible courtyard area soils is also a relatively low-
technology and cost-eftective method by which to impart immediate positive benetit to source-
area soils. It also allows compliance with applicable SCGS, based on the written permission
received trom NYSDEC to dispose of the soils as solid waste. This disposal method also makes
it a cost-eftective solution.

The Separation/Treatment option for groundwater has been shown not to be an effective method
for bedrock groundwater, as discussed previously. Accordingly, this option is eliminated for
groundwater. Separation does appear, however to be a viable option for soils in the source area.
Vapor extraction has been shown to be etfective tor VOC removal in soils at numerous sites.
Based on the data from the remedial investigation and a vapor extraction test performed at the
site, a wind-powered turbine system tor vapor removal appears to be the most reasonable and
cost-ettective method for vapor extraction. Conceptual evaluation indicates such a system could
employ up to four wind turbines connected to angled extraction wells beneath the building and
horizontal, slotted pipe sections buried in the courtyard. Details of the design are included below
in Section 3-04.

The remedial action option that combines various actions presented in this FS report (Section 3-
01, item G) appears to be the most beneficial action plan for the site. It provides a combination
of methodologies that will achieve the RAOs for the site while generally satistying the criteria by
which the various methods have been evaluated. The combination also represents cost-effective
methodologies that can be implemented without undue technical or administrative impediments.

A proposed sequence of these combined remedial actions is summarized below:

a) Divert roof drainage away trom courtyard area;

b) Finalize approval documentation for disposal of courtyard soils at a permitted
landfill;

¢) Arrange and execute excavation and disposal of courtyard soils;

d) Install angled vapor extraction wells through building foundation wall;

e) Install horizontal vapor extraction piping in courtyard area;

1) Install vapor barrier over still-excavated courtyard area;

) Return courtyard to previous grade with clean backfill soil;

h) Connect vapor extraction wells and piping to exhaust piping and turbines;

i) Cover courtyard with pavement or other low-permeability cap material; and

) Inittate monitoring program.

3-04.  Wind-powered Vapor Extraction System Details
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The conceptual remedial soil vapor extraction (SVE) design would entail installation of two
angled wells through the building foundation wall and two alignments ot horizontal slotted screen
pipe within the bottom of the excavation created by courtyard soil removal. These wells would
be manifolded together and connected to riser pipes which extend above the roof line with wind-
driven turbine ventilators attuched to each. All wells and piping are to be 4-in. PVC with all
appropriate tittings.

The turbine type selected has an 8-in. throat and a rated exhaust capacity ot 256 cubic feet per
minute (cfim) at a wind speed of 4 mph.  Similar applications of this type of vacuum system in
petroleum release remediation have been successtul.

The conceptual design ot the vacuum extraction system would employ multiple turbines, each on
a vertical section connected to either a well or buried horizontal pipe run. Each ventilator would
carry the same rated exhaust capacity of 256 ctm.

To monitor ongoing operation of the SVE and the mass of contaminants removed, measurement
of vapor eftluent contaminant concentrations would be pertormed on a monthly and semi-annual
basis. Vapor samples would be sereened in the tield monthly using a PID. In addition, vapor
samples would be analyzed semi-annually for VOCs of concern using gas-chromatograph
methods. Results of the monitoring would be summarized in a semi-annual report, along with
the groundwater analytical results, as discussed below. These results would be submitted to
NYSDEC for review of progress.
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v, SUMMARY AND CONCLUSIONS

This report presents the results of a feasibility study for remediation of the Enarc-O Machine
Products site in Lima, New York. Sail is conmtaminated in a relatively limited source area
beneath, and immediately adjacent to the existing building. Groundwater is contaminated
beneath this source area, and otherwise in a plume that appears to have historically extended off
the property; as of performance of the remedial investigation, the offsite contamination had
attenuated and is generally confined to the limits of the Enarc-O property. The contaminants of
concern are a limited suite of chlorinated hydrocarbons, principal among them being
trichloroethene, 1,1, 1-trichloroethane, and tetrachloroethene. Details on the nature and extent of
contaminant presence were summarized in a separate Remedial Investigation (RI) report, dated
19 January 1996, and submitted to NYSDEC.

Cleanup criteria for the contaminated media at the site are provided by NYSDEC guidance
documents containing Standards, Criteria and Guidance values (SCGS), namely TAGM 4046 for
soil cleanup and TOGS 1.1.1 for groundwater standards. In addition to these

specitic SCGS, the potential for risk to human health has been evaluated in accordance with
findings of the Rl. The contaminant levels present at the site, and the identified potential
exposure pathways do not create unaceeptable risks to humans, thus unacceptable risk does not
drive the process of selecting remediation actions.

The General Response Actions identified for potential remediation of this site included: no
action, and contaminant separation/treatment tor groundwater:; and no action, control/isolation,
excavation and offsite disposal, and in-situ/ex-situ treatment for soil.

“These General Response Actions were evaluated in light of the factors and criteria included in
the NYSDEC and USEPA guidance documents for performing feasibility studies. As a result of
the evaluation, the no action and in-situ/ex-situ treatment alternatives for soil, and the separation/
treatment alternative for groundwater, were eliminated. The General Response Actions shown
to be feasible for remediation of site media, and the specific technologies evaluated tor each
response action, are summarized as follows:

Media General Response Action Technology
Soil 1) Excavation and offsite disposal 1} Disposal as solid waste at

a permitted landfill.

2) Separation/treatment 2a) Blower-powered vapor
gxtraction
2b) Wind-powered vapor
3) Control/isolation extraction

3} Cap courtyard with low-
permeability cover

Groundwater | ]) No Action 1} Periodic monitoring
program

)
~
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This teasibility study concludes that wind-powered vapor extraction is preferable to blower-
powered extraction, thus BP extraction is not recommended. Investigations to date have
demonstrated that even without a mechanism in place to remove VOCs in the source area,
natural processes have reduced contaminant levels in groundwater. The addition of a wind-
powered vapor extraction system, especially in concert with other remedial actions, provides a
means of allowing further reduction in the contaminant mass.

This study also concludes the remaining alternatives, while individually somewhat effective in
addressing the presence of contumination, would best be implemented in combination. These
combined actions represent effective and implementable measures for the physical and chemical
conditions present on the site. A monitoring program for both soil and groundwater is proposed
to evaluate the performance of the remedial measures in fight of the remedial project goals.

The recommended combination of alternatives includes:

O Excavation and oftsite disposal of approximately 375 tons of accessible, affected soil
trom the courtyard to a permitted, non-hazardous solid waste management facility.

o Installation of & soil vapor extraction piping and well network beneath the excavated area
and existing building, and connection of this network to vertical wind-powered turbine
exhaust units.

o Backtill of the courtyard area, diversion of root drain run-on and capping with a low-
permeability asphalt cap. If teasible to the site owner, building expansion construction
over the courtyard would be an acceptable and potentially preferable alternative to
asphalt capping.

O Implement a SVE and groundwater monitoring program, including semi-annual sample
collection and analysis to monitor progress.,

This combination is recommended for inclusion into a Proposed Remedial Action Plan (PRAP)
to be prepared by NYSDEC, made available for public comment, and ultimately included in the
Record of Decision (ROD) tor the Enarc-O site.
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This teasihility study concludes that wind-powered vapor extraction is preferable to blower-
powered extraction, thus BP extraction is not recommended. Investigations to date have
demonstrated that even without a mechanism in place to remove VOCs in the source area,
natural processes have reduced contaminant levels in groundwater. The addition of a wind-
powered vapor extraction system, especially in concert with other remedial actions, provides a
means of allowing further reduction in the contaminant mass.

This study also concludes the remaining alternatives, while individually somewhat effective in
addressing the presence ot contamination, would best be implemented in combination. These
combined actions represent effective and implementable measures for the physical and chemical
conditions present on the site. A monitoring program for both soil and groundwater is proposed
to evaluate the performance of the remedial measures in light of the remedial project goals.
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a Excavation and otfsite disposal of approximately 375 tons of accessible, affected soil
trom the courtyard to a permitted, non-hazardous solid waste management facility.
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O Backfill of the courtyard area, diversion of roof drain run-on and capping with a low-
permeability asphalt cap. It teasible to the site owner, building expansion construction
over the courtyard would be an acceptable and potentially preferable alternative to
asphalt capping.

a Implement a SVE and groundwater monitoring program, including semi-annual sample
collection and analysis to monitor progress.

This combination is recommended for inclusion into a Proposed Remedial Action Plan (PRAP)
to be prepared by NYSDEC, made available for public comment, and ultimately included in the
Record of Decision (ROD) for the Enarc-0 site.
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V. CERTIFICATION

The feasibility study reported herein wags conducted to fulfill the requirements of the Order on
Consent Number B8-0112-91-04 dated 22 March 1994, It has heen conducted in accordance
with generally accepted environmental consulting practices, including the references cited in this
report. The potential remedial alternatives for the Enarc-O Machine Products site have been
identitied and evaluated using the guidance of the EPA document "Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA," dated October 1988, and with
the NYSDEC "TAGM for the Selection of Remedial Actions at Inactive Hazardous Waste
Sites,” dated 15 May 1990. The conclusions stated are based solely on the work and sources of
information described herein,

HALEY & ALDRICH,AOF NEW YORK
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TABLE 1
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
ENARC-0O MACHINE PRODUCTS, INC.
LIMA, NEW YORK
OFF-SITE -
DETECILD COMPUUNDS - CONCENTRATION IN PARTS PER BILLION (PPB)
ADDRESS | RESIDENT | SAMPLED | DATE LLl dsi2 trans- 12- Ll 11 CHLORO- 1122-  CARB- CHL.- TOTAL
FROM TCE __TCA __ -DCE 12-DCE _ DCA _ DCE _ DCA MR PCE__FORM___ BDCM _ TCA 1ET. ACET. _BENZ  BENZ _TOL _ V¢ MEK | vocs
MARVINRD.
7820 [ JONNSON WELL 7724788 3l 4 - - - - - ~ - - - - - -~ - _ - 38
7820 | JOUNSON WELL-L 4/12/93 4 - - - - - - - - - -~ - - - - - - 0
7820 | JOLINSON WELL-U 41293 - - - - - - - - - - - - - - - - - 0
7852 | HOPKINS WELL 7188 80 4 - - - - - - - - - - - - - - - 8
7852 | LIOPKINS WELL-L 4/12/98 K - - - - - - - - - - - - - - - - 0
7852 | HOPKINS WELL-U 41295 1 - - - - - - - - - - - - - -~ - - 0
7852 | LIOPKINS WELL 8/23/95 u - - - - - - - 23 - - - 9J - - - - 0
7873 | YEARS, R. WELL 7183 7 19 - - - - - - - - -~ - - - - - - 2
7873 | YEARS, R. WELL-L 41393 9 3 - - - - - - - - - - - - - - - 0
7873 | YEARS, R. WELL-U 41393 a 51 - - - - - - - - - - - - - - - 0
7873 | YEARS, R. WELL 81393 6 2 - - - - - - - - - - - - - - - 0
7830 | ROGERS, L. | WELL V83 197 3 - 2 - - - - - - - - - - - - - 241
7880 | HANSON WELL-L 41395 13 10 - - - - - - - - - - - - - - - 23
7840 [ HANSON WELL-M 41395 1 10 - - - - - - - - - - - - - - - »
7880 | HANSON WELL-U 41393 3] 16 - - - - - - 1 - - - - - - - _ 16
7880 | IANSON WELL 82395 61 81 - - - - - - - - - - ) - - - 8] 0
7833 | GARVEY SUMP 8723/9s 19 4 - - - - - - 23 - - - 61 - -~ - -
BRAGG §T.
1167 | SMITH WELL 71188 98 1 - - - - - - - - - - - - - - - "
1167 | WILDMAN | WELL-L 41393 13 k) - - - - - - - - -~ - - - - - - 13
1167 | WILDMAN | WELL-U V1393 6 - - - - - - - - - - - - - - - - 0
1167 | WILDMAN WELL 872393 9 u - - - - - - u - - - B3] - - - - 0
1167 | WILDMAN | WELL (DUP) 8/2393 ~ u - - - - - - 1 - - - - - - - - 0
1191 | TONDRYK WELL /118 3 - - - - - - - - - - - - - - - - 3
1191 [TONDRYK | WELL-L 41195 u - - - - - - - - - - - - 2 2 2 - 0
1191 | TONDRYK_ | WELL-U V198 - - - -~ - - - - - - - - - - _ - - 0
IDESONRD.
1081 | MILLER WELL 1483 - - - - - - - - - - - - - - - - - 0
1081 | MILLER WELL-L a10/93 - - - - - - - - - - - - - - - - - 0
1081 | MILLER WELL-U 41095 - - - - - - - - 2 - - - - - - -~ - 0
1090 | coLAVITO WELL 8/7/88 2 - - - - - - - - - - - - - - - - 2
1090 | coLaviro | WELL-L 41095 - - - - - - - - - - - - - u - - - 0
1090 | COLAVITO WELL-U 4/10/9% - - - - - - - - - - - - - - - - - 0
1116 | MALOY WELL y/18s 8 1 - - - - - - - - - - - - - - - 0
1116 | MALOY WELL-L 41093 - - - - - - - - - - - - 2 - - - - 0
1116 | MALOY WELL-U V1193 - - - - - - - - 2 - - - - - - - - 0
1121 | COOPER WELL M8 21 3 - - - 1 - - - - - - - - - - - 3
1121 | COOPER WELL-L Y1U93 2 - - - - - - - - - - - - - - - - 0
1121 | COOPER WELL-U 1195 u - - - - - - - - - - - 9 - -~ - - 0
1121 | COOPER WELL 82393 - - - - - - - - - - - - 3] - - - - 0
1146 | REANO WELL w783 as 5 - - - - - - - - - - - - - - - 5
1146 | REANO WELL-L 41293 - - - - - - - - - -~ - - - - - - - 0
1146 | REANG WELL-U 412/95 - - - - - - - - - - - - - - - - - 0
1146 | REANO WELL-U 2393 k| - - - - - - - - -~ - - - - - - - °
A)
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TABLE |
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
ENARC-O MACHINE PRODUCTS, INC.
LIMA, NEW YORK
ON-SITE
DETECTED COMPOUNDS - CONCENTRATION IN PARTS PER BILLION (PPB)
DATE WELL LLI- dsi2 trans- 12- L1~ 1,1 CHLORO- 1,1.2,2- CARB. CHLORO- TOTAL
iD SAMPLED BY TCE TCA __ -DCE 1,2-DCE DCA DCE DCA MeCL2 PCE FORM __ BDCM TCA TET. ACET. BENZ BENZ TOL. vC MEK VOCs

1791 MW-1 O'Brien & Gete 3 - - - - - - - - - - - 1 - - - - - = ]
17791 CDM-FPC 1 - - - - - - - - 1 - - - - . . _ - ~ N
21591 O'Brien & Gere 4 - - - - - - - - - - - -~ - - - -~ - - 1
2/25/91 CDM-FPC 4 - - - - - - - - - - - - - - - - - - 4
07/14/94 Haley & Aldsich 2) - - - - -~ - - - - - - - - - - - - - 0
11/02/94 Haley & Aldrich kY - - - - - - - - - - - - - _ _ _ - . 0
4/14/95 1laley & Aldsich 2] - - - - - - - - - - - - - - - - - - 0
372395 Haley & Aldach 2] - - - - - - - - - - - - - - - - - - 0
/891 MW-2 O'Brien & Gere 3900 - - - - - - - - - - - - - - - - - — 3900
2126/91 O'Brien & Gete 3100 - - - - - - - - - - - - - - - - - - 3400
07/14/94 Haley & Aldrch 1400 - 23] - - - - - - - - - - 251 - - - - - 1400
11/02/94 Haley & Alddch 500 61 29 - - - - - - - - - - - - - - - - 29
4/14/95 Haley & Aldrich 1600 19 12 - - - - - - - - -~ - - - - - - - 1631
32395 Haley & Mdrich 120 13 27 - - -~ - - ~ -~ - - - - - -~ - 2 147
V791 MW-3 | CDM-FPC 7900 990 130 - 1 28 27 - 150 2 ~ - - - - — _ - = 9228
177791 O'Brien & Gere 800 470 - - - - - - - - - - - - - - - - - 6270
21591 CDM-FPC 800 370 i - - 9 1 - 75 - - - - - - - -~ - - 4335
2/25/91 O'Brien & Gere 5300 420 - - - - - - - - - - - - - - - - - 4720
07/14/94 Haley & Aldrch 1100 130 301 - - 14] - - 173 - - - - - - - - - - 1230
11/02/94 Ialey & Aldrich 3200 250 st - - - - 131 233 - - - - - - - - - - 3130
41493 laley & Aldrich 2500 190 98 - 2 12 1 - 22 8 - - - - - - - - - 2833
32393 iialey & Alddnch 660 47 2 - - 4] 4) - 10 3 - - - - - -~ - - - 739
32393 | (DILUNION) | Haley & Aldrich s10D 29DJ 21DJ - - - - - ms - — — — 15D - - - - - 0
1/8/N MW« O’Brien & Gere 60 11 14 - - - - - - - - - - - - - - - - 88
212591 O'Drien & Gere 69 17 16 - - - - - 2 - - - - - - - - - - 14
07/14/94 Ialey & Aldrich 10 28 - - - - - - - - - - - - - - - - - 38
11/02/9:4 llaley & Aldsich 15 13 - - - - - 2J - - - - - - - - - - - 30
47144958 {aley & Aldrich I 4 - - - - - - - - - - - - - - - - - 0
8/23/9% Haley & Aldrch 10 ) - = - - - Il - - - - - - - - - - - 24
1/8/91 MW-5 CIIM-IPC 260 18 170 - - 2 1 - t - - - - - - - - - - 492
2126/91 CDM-FPC 310 10 90 - - - - - - - - - -~ - - - - - - 410
1/8/91 O'Brien & Gere 240 12 160 - - - - - - - - - - - - - - - - an
226/91 O'Dien & Gere 310 3 100 - - - - - - - - - - - - - - - - 418
07/14/94 ialey & Aldrich 510 23] 58 - - - - - - - - - - - - - - - - 568
11/02/94 1aley & Alddch 1100 35 n - - i - - 9J - - - - - - - - - - 1227
414595 Haley & Aldrich 400 13 63 - - - - - a - - - - - - - - - _ 478
823/93 Haley & Aldsich 680E 43 67 - - I 3 - 73 - 63 - - 2 - - - - - 110
8/23/98 | (DILUTION) | Haley & Aldrich 30D 23DJ 48DJ - - = - - - - -~ — - 16DJ - - - - - 0
1/7491 MW-6 O'Brien & Gere 1 - - - - - - - - - - - 3 - - - - - - 4
202591 O'Brien & Gere - - - - - - - - - - - - - - - - - - - 0
07/14/94 Haley & Aldrich 3J - - - - - - - - - - - - - - - - - - a
11/02/94 Tlaley & Alddch - - - - - - - - - - - - - - _ _ - - _ 0
4/14/9% Haley & Aldr<h - - - - - - - - - - - - - - - - - - - 0
82398 Haley & Aldsich - - - - - - - - - - - - - 2 - — - - - 0
07/14/94 | MW-201D | laley & Aldrich 7400 390 1100 - - - - - 160) - - - - - - - - - - 8500
11/02/94 Haley & Aldtch 4000 100 830 - - - - - 61 - - - - - - - - - - 48%
4/14/93 Maley & Aldtich 3800 2001 630 - 1 10 34 - 130 - - - - 14 - - - 61 )
823795 Haley & Aldrich 7700 660 1500 - - - - - 1407 - - - - 1803 - - - - - 9860
07/14/94 MW-202 Haley & Aldrich 13 - 1 - - - - - - - - - - - - - — - ~ 26
11/02/94 Haley & Aldrich 28 - 43 3 - - - - - - -~ - - - - - - 73 - 70
14198 Haley & Alddch 140 5 u - - - - - - - - - - - - - - - - 140
82393 Haley & Aldich 120 4] " - - - - - - - - - - - - - - - - 120
323%95{  (DUPL) | Haley & Aldrich 150 & 93 - - - - -~ - - - - - - - _ - _ _ 150




TABLE 1
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
ENARC-O MACHINE PRODUCTS, INC.

LIMA, NEW YORK
ON-SITE (cont)
DEILECTED COMPOUNDS - CONCENTRATION IN PARTS PER BILLION (PPB)
DATE WELL LLI-  qs12  trans- 12- L1- Ll- CHLORO- 1,122-  CARB. CHLORO- TOTAL
1D SAMPLED BY TCE TCA -DCE  12-DCE DCA DCE DCA MeCl2 PCE FORM __ BDCM TCA IET. ACET. BENZ BENZ TOL. vC VOCs
32285 SUPPLY |NYSDEC 1800 370 - - - - - - - - - - -~ - = - _ - 2170
6/19/83 SUPPLY NYSDEC - 560 - - - - - - 68 - - 100 - - - - - - 728
7vgs| SUPPLY | LcDON 3 7 4 - - - - - - - - - - - - - - - 3
41493 | SUPPLY-L | laley & Alddch 4] - I 3 - - - - - - - - - - - - - - 0
41495 | SUPPLY-M | Haley & Aldrich 6] - 6) 2] - - - - - - - - - - - - - - 0
414/95 | SUPPLY-U | Haley & Aldrich 42 61 b3 - - - - - 1 - - - - - - - - - 42
82393 | SUPPLY | Haley & Aldtich 160 = 3 - - 2] 4J 4} k1] ~ — - - - - - - 160
NOTES:
. “~' indicates analyte not defected or not analyzed for.
2. "I indicated estirnated value below practical quanttation limit (notincluded in total VOCs value).
3. TCE-trichl 1 3 1,1,1-TCA-trich th DCE-dichl th DCA-dichi hane; MeCL24nethylene chloride; PCE: hi i ; BDCM-b diclhd thane; 1,12,2-TCA-tettachloroethane; CARB.TET.-Catbon tetrachlofide;

Acel.-Acetone; Benz.-D enzene; Chloto-Benz -Chlotobenzene; Tol.-Toluene; VC-Vinyl Chloride; MEK-methyl-ethyl-ketone.
4, Sampling entities: CDMFPC-CDM Federal Programs Corporation; NYSDEC-New York State Department of Environmental Conservation; LCDO1-Livingston County Department of Health.
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TABLE 2

SOIL STANDARDS, CRITERIA AND GUIDELINES
ENARC-O MACHINE PRODUCTS, INC
LIMA, NEW YORK

Contaminant of Concern KOC foc Cs Correction |Soil Quality Goal
(%) |(mg/kg)| Factor (mg/kg)

1,1 -DICHLOROETHENE 65 1 0.004 100 0.4

1,2 - DICHLOROETHENE 59 1 0.003 100 0.3
TRICHLOROETHENE 126 1 0.007 100 0.7
1,1,1-TRICHLOROETHANE 152 1 0.0076 100 0.76
TETRACHLOROETHENE 277 1 0.014 100 1.4
NOTES:

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum
#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation.

PE SR

p:\70372\046\ fstabl2. wb2

foc - Fraction of organic carbon provided by TAGM #4046.

KOC - Organic Carbon partitioning coefficient provided by TAGM #4046.

Cs - Allowable Soil Concentration = foc x KOC x Groundwater Standard (5.0 ppb)
Correction Factor provided by TAGM #4046.




TABLE 3
GROUNDWATER STANDARDS, CRITERIA AND GUIDELINES
ENARC-O MACHINE PRODUCTS, INC
LIMA, NEW YORK

Contaminant of Concern Groundwater Quality
(GA Std) (ug/L)

1,1 -DICHLOROETHENE 5

VINYL CHLORIDE 2

1,2 - DICHLOROETHENE 5
TRICHLOROETHENE 5
1,1,1-TRICHLOROETHANE 5
TETRACHLOROETHENE 5

NOTES:

1. References: TOGS 1.1.1. "Ambient Water Quality Standards and Guidance
Values”, NYSDEC, November 1991.
2. GA - Groundwater Class for a Drinking Water Source.
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TABLE 4
SUMMARY OF ESTIMATED COSTS
ENARC-O MACHINE PRODUCTS, INC
LIMA, NEW YORK

General Response Action Technology Alternative Capital Annual O&M | Net Present Worth (2)
A. No Action Groundwater Monitoring $0 $8.,404 $68,775
B.  Excavation & Disposal Excavation and Disposal $57,506 $8,404 $126,280
C.  Separation & Treatment Blower-Powered Vapor Extraction $78,325 $40,580 $410,410
D.  Separation & Treatment Wind-Powered Vapor Extraction $20,638 $10,208 $104,175
E. Control & Isolation Cap/Cover Courtyard Area $14,950 $8,404 $83,725
F. Combined B, D, & E Combination $96,506 (3) $10,208 $180,043
NOTES:

1. See report text for discussion of response actions and technologies.

2. Net Present Worth assumes 5% inflation, 8% discount rate(value of money) for 10 years.

3. Note that capital costs of combined alternatives drops by $14,950 if construction of
building takes place over the courtyard area, replacing asphalt paving as the cap.

p:\70372\046\fscostth. wh2
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REMEDIAL TECHNOLOGY: A. NO ACTION

WORKSHEET 1
ACTIVITIES/WORK ITEMS

1  Sample/Analyze groundwater semi-annually. Obtain samples from eight on-site wells, two
off-site wells and one off-site residence basement sump.
2 Review/Validate analytical data.

3 Semi-annual report preparation.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

1. References: Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance
Values", NYSDEC, November 1991.
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REMEDIAL TECHNOLOGY: A. NO ACTION

WORKSHEET 2
UNIT COST ESTIMATES

ITEM [ QUANTITY ] UNIT | COST |[CAPITAL| O&M
Water Sampling: (2x)
Analysis 22 Sample $140 $3,080
Collection 36 Mhour $50 $1,800
Review/validate 4 Mhour $90 $360
Semi-annual Report 2 Ea 1200 $2,400
Labor Subtotal: $7,640
Engin./Design (0%): $0
Contingency (10%): $764
Total: $8,404
Net Present Worth: (5% Inflation, 8% Discount Rate)
Five Year: $36,805
Ten Year: $68,775
Fifteen Year: $96,544

Twenty Year: $120,665
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REMEDIAL TECHNOLOGY: B. EXCAVATION AND DISPOSAL AS
AS SOLID WASTE

WORKSHEET 1
ACTIVITIES/WORK ITEMS

1  Mob/demob excavation equipment.

2 Excavate to a depth of four feet within Courtyard Area ( 225 cy/385 tons).
3 Load and haul ( 225 cy/ 15 cy per truck = 15 loads).

4 Dispose of soil as solid waste in permitted landfill.

5 Backfill, compact, and regrade excavation.

6  Sample/Analyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells
and one off-site residence basement sump.

7  Review/Validate apalytical data.

8  Semi-annual report preparation.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum
#4046, NYSDEC, 24 January 1994, Division of Hazardous Waste Remediation.

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance
Values”, NYSDEC, November 1991.

3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360, "Solid Waste Management
Facilities", 9 October 1993.

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification
and Listing of Hazardous Wastes”, 31 January 1992.

5. "Contained-In Criteria For Environmental Media", Technical Administrative & Guidance Memorandum
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation.
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REMEDIAL TECHNOLOGY: B. EXCAVATION AND DISPOSAL

AS SOLID WASTE

WORKSHEET 2
UNIT COST ESTIMATES

ITEM [QUANTITY| UNIT | COST [ CAPITAL| 0O&M
Mob/demob 1 LS $1,500 $1,500
Excavate/Load/Transport 385 TON $75 $28.875
Disposal Fee 385 TON $30 $11,550
Backfill and Compaction 385 TON $6 $2,310
Water Sampling: (2x)

Analysis 22 Sample $140 $3,080
Collection 36 Mhour $50 $1,800
Review/validate 4 Mhour $90 $360
Semi-annual Report 2 Ea 1200 $2,400
Labor Subtotal: $44 235 $7,640
Engin./Design (20%): $8,847 $0
Contingency (10%): $4.424 $764
Total: $57.506 $8.,404
Net Present Worth: (5% Inflation, 8 % Discount Rate)

Five Year: $94,311

Ten Year: $126,280

Fifteen Year: $154,049

Twenty Year: $178,170
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REMEDIAL TECHNOLOGY: C. BLOWER-POWERED SOIL VAPOR

EXTRACTION
WORKSHEET 1
ACTIVITIES/WORK ITEMS
1 Mob/demob drilling equipment.
2 Install two 4" diameter vapor extraction wells in the courtyard area.
3 Install perforated piping in wells, solid piping to manifold, hookup piping to the blower and insulate.
4 Hookup one 5 hp vacuum blower to the installed wells, complete with carbon canisters, separator.
5 Install necessary electric and building modifications as needed.
6 Start-up remedial system with daily vapor phase monitoring for one week, weekly monitoring for one month.
7 Perform monthly vapor monitoring of effluent using portable PID detector. Obtain vapor samples from
effluent and each well for analysis on a semi-annual basis.
8 Sample/Analyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells
and one off-site residence basement sump.
9 Review/Validate analytical data.
10 Semi-annual report preparation.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs).

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum
#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation.

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance
Values", NYSDEC, November 1991.

3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360, "Solid Waste Management
Facilities”, 9 October 1993.

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification
and Listing of Hazardous Wastes", 31 January 1992.

5. "Contained-In Criteria For Environmental Media", Technical Administrative & Guidance Memorandum
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation.

6. Air - Draft Air Guide - 1, "Guidelines For the Control of Toxic Ambient Air Contaminants”,
NYSDEC, 1991, Division of Air Resources.
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REMEDIAL TECHNOLOGY: C. BLOWER-POWERED SOIL VAPOR

EXTRACTION

WORKSHEET 2
UNIT COST ESTIMATES

Net Present Worth:

Five Year:
Ten Year:
Fifteen Year:
Twenty Year:

P:\70372W046\F SCOST.wb2

(5% Inflation, 8 % Discount Rate)
$256,042
$410,410
$544,496
$660,965

ITEM | QUANTITY | UNIT | COST | CAPITAL | 0&M

Mob/demob 1 LS $1,500 $1,500

Well Installations (2) 2 EA $2,500 $5,000

Perforated and Manifold Piping 150 LF $35 $5,250

Vacuum Blower 1 EA $4.,000 $4,000

Separator (modif. 55-gal. drum) 1 EA $1,000 $1,000

Pump & Misc. Equipment 1 LS $2,000 $2,000

Building and Electric Modification 1 LS $10,000 $10,000

Insulation 150 LE $10 $1,500

Water Treatment 2 EA $750 $1,500

Vapor Treatment 3 EA $1,500 $4,500

Pilot Testing 1 LS $10,000 $10,000

Permitting Allowance 1 EA $4.,000 $4,000

Start-Up Allowance 1 LS $10,000 $10,000

Routine Maintenance 80 Mhour $75 $6,000

Special Maintenance 40 Mbhour $75 $3,000

Carbon Regeneration 12 EA $250 $3,000

Electrical Power 1 LS $3,300 $3,300

Waste Disposal 12 EA $50 $600

Vapor Sample:

Analysis 25 Sample $75 $1,875

Collection 80 Mhour $50 $4,000

Review/validate 20 Mhour $90 $1,800

Water Sampling: (2x)

Analysis 22 Sample $140 $3,080

Collection 36 Mhour $50 $1,800

Review/validate 4 Mhour $90 $360

Semi-annual Report 2 Ea 1200 $2,400
Labor Subtotal: $60,250 $31,215
Engin./Design (20%): $12,050 $6,243
Contingency (10 %): $6.025 $3.122
Total: $78,325 $40,580




REMEDIAL TECHNOLOGY: D. WIND-POWERED SOIL VAPOR EXTRACTION

WORKSHEET 1
ACTIVITIES/WORK ITEMS

| Mob/demob excavation equipment.

2 Excavate four 50-ft trenches to a depth of four feet (replace soil in trenches after pipe installation).

3 Install two 4" diameter angled wells under existing building slab, to a depth as near bedrock as practicable.
4 Install perforated piping in trenches, manifold piping and passive roof ventilators (4).

5 Load and haul excess soil (15 cy ).

6 Dispose of soil as solid waste in permitted landfill.

7 Backfill, compact, and regrade trenches.

8 Start-up remedial system with daily vapor phase monitoring for one week.

9 Perform monthly vapor monitoring of effluent using portable PID detector. Obtain vapor samples from
effluent and each well for analysis on a semi-annual basis.

10  Sample/Analyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells
and one off-site residence basement sump.

11 Review/Validate analytical data.

12 Semi-annual report preparation.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum
#4046, NYSDEC, 24 January 1994, Division of Hazardous Waste Remediation.

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance
Values", NYSDEC, November 1991.

3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360, "Solid Waste Management
Facilities”, 9 October 1993.

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification
and Listing of Hazardous Wastes", 31 January 1992.

5. "Contained-In Criteria For Environmental Media", Technical Administrative & Guidance Memorandum
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation.

6. Air - Draft Air Guide - 1, "Guidelines For the Control of Toxic Ambient Air Contaminants”,
NYSDEC, 1991, Division of Air Resources.
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REMEDIAL TECHNOLOGY: D. WIND-POWERED SOIL VAPOR EXTRACTION

WORKSHEET 2
UNIT COST ESTIMATES
ITEM | QUANTITY | UNIT | COST [CAPITAL] o&M
Mob/demob 1 LS $1,500 $1,500
Well Installations (2) 2 EA $2,500 $5,000
Excavate/Load/Transport 25 TON $75  $1,875
Disposal Fee 25 TON $30 $750
Perforated Piping 250 LF $10  $2,500
Manifold Piping 25 LF $50  $1,250
Passive Roof Ventilators 4 EA $500 $2.,000
Start-up with Analytical 1 LS $1,000 $1,000
Vapor Sample:
Monthly Reading 12 EA $100 $1,200
Analysis 2 Sample $75 $150
Collection 4  Mhour $50 $200
Review/validate 1 Mhour $90 $90
Water Sampling: (2x)
Analysis 22 Sample $140 $3,080
Collection 36  Mbhour $50 $1,800
Review/validate 4 Mhour $90 $360
Semi-annual Report 2 Ea 1200 $2,400
Labor Subtotal: $15,875 $9,280
Engin./Design (20%): $3,175 $0
Contingency (10%): $1,588 $928
Total: $20,638  $10,208
Net Present Worth: (5% Inflation, 8% Discount Rate)

Five Year: $65,343
Ten Year: $104,175
Fifteen Year: $137,905
Twenty Year: $167,204
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REMEDIAL TECHNOLOGY: E. CAP COURTYARD WITH LOW-
PERMEABILITY COVER

WORKSHEET 1
ACTIVITIES/WORK ITEMS

1 Mob/demob paving equipment.

2 Place subgrade material.
3 Place asphalt cover.
4 Sample/Analyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells

and one off-site residence basement sump.
5 Review/Validate analytical data.

6 Semi-annual report preparation.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum
#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation.

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance
Values", NYSDEC, November 1991.
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REMEDIAL TECHNOLOGY: E. CAP COURTYARD WITH LOW-

PERMEABILITY COVER

WORKSHEET 2
UNIT COST ESTIMATES
ITEM ~ JQUANTITY | UNIT | COST [ CAPITAL [ 0&M
Mob/demob 1 LS $1,500 $1,500
Backfill, Compact, Regrade As Needed 1500 SF $5 $7,500
Cap Area With Asphalt Cover 1500 SF $8 $2,500
Water Sampling: (2x)
Analysis 22 Sample $140 $3,080
Collection 36 Mhour $50 $1,800
Review/validate 4  Mhour $90 $360
Semi-annual Report 2 Ea 1200 $2,400
Labor Subtotal; $11,500 $7.640
Engin./Design (20%): $2,300 $0
Contingency (10%): $1.150 $764
Total: $14,950 $8,404
Net Present Worth: (5% Inflation, 8 % Discount Rate)
Five Year: $51,755
Ten Year: $83,725
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Fifteen Year: $111,494
Twenty Year: $135,615




REMEDIAL TECHNOLOGY: F. COMBINED TECHNOLOGIES

WORKSHEET 1

ACTIVITIES/WORK ITEMS
1 Mob/demob excavation equipment,
2 Excavate to a depth of four feet within Courtyard Area ( 225 cy/385 tons).

3 Load and haul ( 225 cy/ 15 cy per truck = 15 loads).

4 Dispose of soil as solid waste in permitted landfill.

5 Install two 4" diameter angled wells under existing building slab, to a depth as near bedrock as practicable.
6 Install perforated piping in trenches, manifold piping and passive roof ventilators (4).

7 Backfill, compact, and regrade courtyard

8 Mob/demob paving equipment.

9 Place subgrade material.

10 Place asphalt cover.

11 Start-up remedial system with daily vapor phase monitoring for one week.

12 Perform monthly vapor monitoring of effluent using portable PID detector.. Obtain vapor samples from

effluent and each well for analysis on a semi-annual basis.

13 Sample/Analyze groundwater semi-annually. Obtain samples from eight on-site and two off-site wells
and one off-site residence basement sump.

14 Review/Validate analytical data.

15 Semi-annual report preparation.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS).

1. Allowable Soil Concentrations provided by Technical Administrative & Guidance Memorandum
#4046, NYSDEC, 24 January 1994, Office of Hazardous Waste Remediation.

2. Groundwater - TOGS 1.1.1. "Ambient Water Quality Standards and Guidance
Values", NYSDEC, November 1991,

3. NYSDEC, Division of Solid Waste, 6 NYCRR Part 360, "Solid Waste Management
Facilities", 9 October 1993,
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APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) con't.

4. NYSDEC, Division of Hazardous Substances Regulation, 6 NYCRR Part 371, "Identification
and Listing of Hazardous Wastes", 31 January 1992.

5. "Contained-In Criteria For Environmental Media", Technical Administrative & Guidance Memorandum
#3028, NYSDEC, 30 November 1992, Division of Hazardous Substances Regulation.

6. Air - Draft Air Guide - 1, "Guidelines For the Control of Toxic Ambient Air Contaminants”,
NYSDEC, 1991, Division of Air Resources.
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REMEDIAL TECHNOLOGY: F. COMBINED TECHNOLOGIES

WORKSHEET 2
UNIT COST ESTIMATES

ITEM | QUANTITY | UNIT | COST [CAPITAL| O&M
EXCAVATE/DISPOSE:
Mob/demob 1 LS $1,500 $1,500
Excavate/Load/Transport 385 TON $75  $28,875
Disposal Fee 385 TON $30 $11,550
Backfill and Compaction 385 TON $6 $2,310
PASSIVE VAPOR EXTRACTION:
Mob/demob 1 LS $1,500 $1,500
Perforated and Manifold Piping 150 LF $35 $5,250
Well Installations (2) 2 EA $2,500 $5,000
Perforated Piping 250 LF $10  $2,500
Manifold Piping 25 LF $50  $1,250
Passive Roof Ventilators 4 EA $500 $2,000
Start-up with Analytical 1 LS $1,000 $1,000
Vapor Sample:
Monthly Reading 12 EA $100 $1,200
Analysis 2 Sample $75 $150
Collection 4  Mbhour $50 $200
Review/validate 1 Mhour $90 $90
CAP COURTYARD:
Mob/demob 1 LS $1,500 $1,500
Backfill, Compact, Regrade As Needed 1500 SF $5., $7,500
Cap Area With Asphalt Cover 1500  SF /y $2,500

7

GROUNDWATER MONITORING:
Water Sampling: (2x)

Analysis 22 Sample $140 $3,080
Collection 36 Mhour $50 $1,800
Review/validate 4  Mbhour $90 $360
Semi-annual Report 2 Ea 1200 $2,400
Labor Subtotal: $74,235 $9.,280
Engin./Design (20%): $14,847 $0
Contingency (10%): $7.424 $928
Total: $96,506 $10,208
Net Present Worth: (5% Inflation, 8% Discount Rate)

Five Year: $141.211

Ten Year: $180,043

Fifteen Year: $213,773

Twenty Year: $243,072
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UNDERGROUND
ENGINEERING &
ENVIRONMENTAL
SOLUTIONS

Halev & Aldrich of New York
189 North Water Street
Rochester, NY 14604-1151

Tel: 7160.232.7386

Fax: 716.232.6768

Enmail: ROC@Haley Aldrich.com

12 December 1996
File No. 70372-046

New York State Department of
Environmental Conservation

Division of Solid & Hazardous Materials
50 Wolf Road

Albany, New York 12233-7010

Attention: Mr. Steve Kaminsky

Subject: Soil Sampling Results
Enarc-O Machine Products, Inc.
Lima, New York
NYSDEC Registry No. 8-26-011

Dear Mr. Kaminksy:

This letter report presents the results of recent soil sampling and analysis at the above-
referenced site. A preliminary summary of the data and supporting information was
transmitted to you via fax on 3 December 1996. As you are aware, Haley & Aldrich has
performed this work for the purpose of demonstrating to NYSDEC that the soils targeted for
excavation at Enarc-O, meet the "Contained-In" criteria that exempt it from management as
hazardous waste, consistent with TAGM 3028.

Introduction

OFFICES
Boct Haley & Aldrich has performed a remedial investigation (RI) at the site under the purview of
Mosonchisctts NYSDEC's Hazardous Waste Remediation group. As a result of the RI, excavation of source
Cleveland area soils has been identified as a potential, and the likely preferred remedial measure to be
O,:I-?f an evaluated as part of the subsequent Feasibility Study (FS). The feasibility of the excavation is
Denve dependent on being able to dispose of the soil as non-hazardous solid waste. Our
ot investigation has been performed in accordance with the following:
gifﬁ{t;ﬁ” | a NYSDEC's "'Contained-In' Criteria For Environmental Media" Technical
Los Ancd] Administrative Guidance Memorandum (TAGM) 3028;

os Angeles
California

o Haley & Aldrich's Work Plan dated 9 September 1996;

Manchester
New Hampshire

Portland o Haley & Aldrich's response to NYSDEC comments, dated 24 October 1996.
Cortian

Maine

San Francisco
California

Washington
District of Columnbia

Prossted on re v papes
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Soil Sampling

Soil samples were obtained by performing four test borings in the Enarc-O facility courtyard,
at the locations shown on Figure 1. The test borings, B1-96 through B4-96, were perforied
by Nothnagle Drilling Company, Inc. of Scottsville, New York on 31 October 1996, under
Haley & Aldrich of New York observation. Soil samples were obtained in each boring using
three 2-ft. long standard split spoon samplers. The samplers were driven consecutively from
ground surface to a depth of 6 ft, slightly deeper than the intended depth of excavation in the
courtyard. The spoon samplers were decontaminated after completing each test boring using
an alconox wash, and tap and deionized water rinses.

As outlined in our response to NYSDEC comments on the Work Plan, composite samples
were obtained, composited only among the split-spoons of each test boring. After driving and
retrieving all three spoon samplers, the samplers were opened and the soil contents placed
immediately in a clean, sealable dedicated plastic bag. The airspace in the bag was
minimized, the bag sealed, and the soil mass mixed by "kneading" and blending the contents.
Representative composite samples were then immediately taken from the soil mass and placed
in glass jars. This procedure was repeated for each boring.

The samples were immediately placed in a cooler and chilled to approximately 4° C, and
transported under standard chain-of-custody procedures to the laboratory for analysis (see

next section).

Laboratory Analyses

As required by TAGM 3028, each soil sample was analyzed directly for both total
concentration of hazardous constituents and leachate concentrations using the Toxicity
Characteristic Leaching Procedure (TCLP), since the material is intended to be excavated and
disposed offsite at a permitted solid waste management facility (SWMF). The soils were
analyzed using EPA Method 8260 for volatile organic compounds (VOCs), including those
constituents previously identified in courtyard soil sample analyses, as presented in the RI
report.

Quality Assurance/Quality Control analyses consisted of Matrix Spike/Matrix Spike Duplicate
analyses on the sample from test boring B4-96.

In addition to the VOC analyses performed to satisfy the TAGM 3028 requirements, selected
analyses were performed to satisfy disposal characterization requirements of the proposed
SWMF. These analyses included TCLP metals using EPA Method 6010/7470.

The TCLP VOC samples were diluted by a factor of 10 prior to analysis due to anticipated
problems with the buffer solutions. The dilution resulted in a reporting limit of 50 ppb,
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which is above the groundwater action level of 5 ppb for the compounds of concern. In order
to resolve the data to the reporting method detection limit (MDL), a review of the
laboratory's Instrument Detection Limit Study (IDLS) and Total Ion Chromatograms (TICs)
was performed. Based on this review, lower project-specific detection limits were obtained,
as shown on the attached Table 1, that closely approximate the groundwater action levels.
Copies of the IDLS and TICs are included in Appendix A.

esults and Di 1

Results of the VOC analyses are summarized in Table 1. Four compounds were detected. As
shown on the table, none of the analytes in the "totals” analyses were detected above the
TAGM 3028 Soil / Sediment Action Levels. With regard to the TCLP analyses, the extract
from one soil sample, B3-96, contained two VOCs at levels above the Groundwater Action
Level values. Tetrachloroethene (PERC) and Trichloroethene (TCE) were detected in this
sample at 84 and 77 parts per billion (ppb), respectively. All other analytes were non-detect.

As discussed above, a dilution of the TCLP sample extracts resulted in some detection levels
being above the TAGM Action Levels. Table 1 shows the individual compound detection
limits. Although in some cases the project-specific detection limit is above the TAGM Action
Level, the chromatograms (Appendix A) indicate no compounds were detected below these
detection limits, in the concentration range that would normally yield estimated results ("J"
values). Accordingly, the data indicate no significant presence of compounds of concern in
the samples, with the exception of the two noted above (PERC and TCE).

When considering the proposed excavation it is important to note that the limited quantities of
higher-contamination soils represented by boring B3-96 will be mixed with much larger
volumes of soils with little or no contaminant presence. This mixture will result in an overall
soil mass contaminant level that would be below the TAGM 3028 action levels. We
understand you have already worked through averaging calculations to confirm this scenario.

The information provided to you previously by fax (boring location figures, cross section, and
preliminary version of Table 1) are also included with this letter.

Approval for Disposal

Based on the data presented herein, Haley & Aldrich requests NYSDEC approve management
of source-area soils as non-hazardous waste, consistent with NYSDEC's TAGM 3028. Such
management will result in a cost-effective method that will significantly reduce source-area
contaminant mass and will facilitate the FS remedial measure evaluation for the site.

If NYSDEC is in agreement, we respectfully request you issue a letter to Kaddis
Manufacturing Corporation, the owner of the site, indicating your approval that the excavated
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soils be managed as non-hazardous for purposes of excavation and disposa!l of this material at
a SWMEF. The letter would be included in the FS report, and would also be provided to the
SWMEF as part of the disposal approval documentation.

It is our understanding the soil sampling and analysis described herein represent sufficient
documentation for approval, and further investigation would not be required. If NYSDEC
grants approval, we anticipate implementation of remediation in Spring or early Summer of
1997.

The FS report for the site is currently being prepared. In order to meet the deadlines for

completion of the FS documents and implementation of remedial activity, we appreciate
your prompt consideration of this matter.

If you need any additional information please do not hesitate to contact us.

Sincerely yours,
HALEY & ALDRICH of NEW YORK

. Dick
Senior Environmental Geologist Vite President

H:\WP6DOC\70372-46\RSOILKAM . WPF

Attachments:
Table 1: Summary of Analytical Data
Figure 1: Test Boring Location Plan

Appendix A: Laboratory Analytical Report
Appendix B:  Subsurface Profile A-A' (Figure
from Previous RI report)

cc: Mike Ryan, NYSDEC Albany
Dixon Rollins, NYSDEC Region 8
Ronald Iannucci, Sr., Kaddis Manufacturing Corp.
William H. Helferich, III, Harter Secrest & Emery
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ENARC-0O MACHINE PRODUCTS K3
LIMA, NEW YORK
TABLE 1
SUMMARY OF ANALYTICAL DATA
SOURCE AREA SOILS
"Totals" Analysis TCLP Analysis |
ANALYTE B1-96 | B2—96 | B3-96 | B4—96 | Detection| TAGm3o2s | B1-96 | B2-96 | B3~96 | B4—96 | Detection | TAGM 3028&
i Dilution: 1 25 5 1| Limit Value 10 10 10 10| Limt | vame |
cis—1,2—Dichloroethene 8.5 -ND ND 42 5 780,000 | ND ND ND ND 12.6 5)
v |
\L(tlrachloroelhene ND ND 270 9.7 S 12,000 ND ND & ND 7.8 51
LI,l,l —Trichloroethane 6.6 ND 470 21 5 7,000,000* ND ND ND B 6.2 5!
Trichloroethene 14|  ND| 960| 240 5 58000l ND| ND ND 18.4 51
L TOTAL VOCs| _ 29.1 0l 1700 3127 0 0 !
NOTES:

1.) Samples obtained from source area on 31 October 1996.

2.) All results expressed in micrograms per kilogram(ppb).

3.) Shading indicates TAGM value exceeded.

4.) * — No ingestion criteria level; Stated value is from "Soil Sediment Action Level",

rjaiwka24\ 10372 - 46\{ssolls.wki
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November 22, 1996

Mr. Robert Mahoney
Haley and Aldrich

189 North Water Street
Rochester, NY 14604

PROJECT:70372-046
Submission #:9611000078

Dear Mr. Mahoney

Enclosed are the analytical results of the analyses requested. All
data has been reviewed prior to report submission. Should you have
any questions please contact me at (716) 454-6810.

Thank you for letting us provide this service.

Sincerely,

COLUMBIA ANALYTICAL SERVICES

Michael Perry
Laboratory Director

Enc.

This package has been reviewed by Columbia Analytical Services' QA
Department/Laboratory Director prior to report submittal. m ,[2s)i
v l L]

700 Exchange Street « Rochester, NY 14608 = Tele:(716)454-6810 » Fax:(716)454-6825
65 Ramapo Valley Rd. = Suite 16 = Mahwah, NJ 07430 « Tele:(201)512-3292 « Fax:(201)512-3362
12699 Roll Rd. « Akron, NY 14001 = Tele:(716)542-1264 « Fax:(716)542-3353



CASE NARRATIVE

COMPANY: Haley & Aldrich
Enarc-O Soil Borings
SUBMISSION #: 9611000078

H & A soil samples were collected on 10/31/96 and were received at CAS on 10/31/96 in good
condition at a cooler temperature of approximately 4.6 C.

INORGANIC ANALYSIS

Four soil samples were analyzed for TCLP metals by methods 6010/7470 following a TCLP
extraction by method 1311.

No analytical or QC problems were encountered with these analyses.

TCLP ORGANIC ANALYSIS

Four soil samples were analyzed for TCLP Volatiles by SW-846 method 8260 following a Zero
headspace extraction.

The tuning criteria for BFB were all within QC limits.

The initial and continuing calibration criteria were met for all analytes.

All samples were extracted and analyzed within the specified holding times.
All surrogate standard recoveries were within QC limits.

Samples were analyzed at dilutions as part of the routine procedure for analyzing TCLP
extracts.

No analytical or QC problems were encountered.

VOLATILE ORGANICS

Four soil samples were analyzed for TCL volatile organics by method 8260 from SW-846.

The tuning criteria for BFB were all within QC limits.

The initial and continuing calibration criteria were met for all analytes.

All surrogate recoveries were within QC acceptance limits.

The laboratory blank was free of contamination.

All samples were analyzed within the 14 day holding time as specified in the method.

The Matrix Spike/Matrix Spike duplicate recoveries performed on sample B4 for TCE could not

be determined due to the level of TCE detected in the sample and were flagged with a “D”. All
other MS/MSD and Blank spike recoveries were within QC limits.

700 Exchange Street w Rochester, NY 14608 = Telephone 716/454-6810 w  Fax 716/454-6825



Sample B2 was analyzed at a 1/2.5 dilution due to late eluting non-target analytes. Sample B3
was analyzed at a 1/5 dilution to bring target analytes within the calibration range of the
method.

No other analytical or QC problems were encountered with this analysis.
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Effective 04/01/96

CAS LIST OF QUALIFIERS

(The basis of this proposal are the EPA-CLP Qualifiers)
U - 1Indicates compound was analyzed for but was not detected. The sample quantitation limit
must be corrected for dilution and for percent moisture.
J - Indicates an estimated value. For further explanation see case narrative / cover letter.
B - This flag is used when the analyte is found in the associated blank as well as in the sample.
E - This flag identifies compounds whose concentrations exceed the calibration range.
A - This flag indicates that a TIC is a suspected aldol-condensation product.

N - Spiked sample recovery not within control limits.
(Flag the entire batch - Inorganic analysis only)

* - Duplicate analysis not within control limits.
(Flag the entire batch - Inorganic analysis only)

- Also used to qualify Organics QC data outside limits.
D - Spike diluted out.
S - Reported value determined by Method of Standard Additions. (MSA)
X - As specified in the case narrative.
CAS Lab ID # for State Certifications

NY ID # in Rochester: 10145 NJID #in Rochester: 73004
CT ID # in Rochester: PHO0556 RI ID # in Rochester: 158
MA ID # in Rochester: M-NYO032



COLUMBIA ANALYTICAL SERVICES

VOLATILE ORGANICS
METHOD 8260 TCL
Reported: 11/22/96

Haley and Aldrich
Project Reference: 70372-046
Client Sample ID : Bl

Date Sampled : 10/31/96 Order #: 113672 sample Matrix: SOIL/SEDIMEN
Date Received: 10/31/96 Submission #: 9611000078 Percent S8o0lid: 85.9
ANALYTE PQL RESULT UNITS
DATE ANALYZED : 11/14/96
ANALYTICAL DILUTION: 1.0 Dry Weight
ACETONE 20 23 U UG/KG
BENZENE 5.0 5.8 U UG/KG
BROMODICHILOROMETHANE 5.0 5.8 U UG/KG
BROMOFORM 5.0 5.8 0 UG/KG
BROMOMETHANE 5.0 5.8 U UG/KG
2-BUTANONE (MEK) 10 12 U UG/XG
CARBON DISULFIDE 10 12 0 UG/KG
CARBON TETRACHLORIDE 5.0 5.8 U UG/KG
CHLOROBENZENE 5.0 5.8 U UG/KG
CHLOROETHANE 5.0 5.8 U UG/KG
CHLOROFORM 5.0 5.8 U UG/KG
CHLOROMETHANE 5.0 5.8 0 UG/KG
DIBROMOCHLOROMETHANE 5.0 5.8 U UG/KG
1,1-DICHLOROETHANE 5.0 5.8 U UG/KG
1,2-DICHLOROETHANE 5.0 5.8 U UG/KG
1,1~-DICHLOROETHENE 5.0 5.8 U UG/KG
CIS-1,2-DICHLOROETHENE 5.0 8.5 UG/KG
TRANS-1,2-DICHLOROETHENE 5.0 5.8 0 UG/KG
1,2-DICHLOROPROPANE 5.0 5.8 U UG/KG
CIS-1,3-DICHLOROPROPENE 5.0 5.8 U UG/KG
TRANS-1, 3-DICHLOROPROPENE 5.0 5.8 U UG/KG
ETHYLBENZENE 5.0 5.8 U UG/KG
2-HEXANONE 10 12 0 UG/KG
METHYLENE CHLORIDE 5.0 5.8 0 UG/KG
4-METHYL-2-PENTANONE (MIBK) 10 12 U UG/KG
STYRENE 5.0 5.8 0 UG/KG
1,1,2,2-TETRACHLOROETHANE 5.0 5.8 0 UG/KG
TETRACHLOROETHENE 5.0 5.8 U UG/KG
TOLUENE 5.0 5.8 U UG/KG
1,1,1-TRICHLOROETHANE 5.0 6.6 UG/KG
1,1,2-TRICHLOROETHANE 5.0 5.8 U UG/KG
TRICHLOROETHENE 5.0 14 UG/KG
VINYL CHLORIDE 5.0 5.8 U UG/KG
O-XYLENE 5.0 5.8 U UG/KG
M+P-XYLENE 5.0 5.8 0 UG/KG
SURROGATE RECOVERIES QC LIMITS
4-BROMOFLUOROBENZENE (74 - 121 %) 113 %
TOLUENE-DS8 (81 - 117 %) 108 %
DIBROMOFLUOROMETHANE (80 = 120 %) 94 %

8260 - 1



COLUMBIA ANALYTICAL SERVICES

VOLATILE ORGANICS
METHOD 8260 TCL
Reported: 11/22/96

Haley and Aldrich
Project Reference: 70372-046
Client Sample ID : B2

Date Sampled : 10/31/96 order #: 113675 Sample Matrix: SOIL/SEDIMEN'
Date Received: 10/31/96 Submission #: 9611000078 Percent 8o0lid: 87.6
ANALYTE POL RESULT UNITS
DATE ANALYZED : 11/14/96
ANALYTICAL DILUTION: 2.5 Dry Weight
ACETONE 20 57 U UG/KG
BENZENE 5.0 14 U UG/KG
BROMODICHLOROMETHANE 5.0 14 U UG/KG
BROMOFORM 5.0 14 U UG/KG
BROMOMETHANE 5.0 14 U UG/KG
2-BUTANONE (MEK) 10 29 U UG/KG
CARBON DISULFIDE 10 29 U UG/KG
CARBON TETRACHLORIDE 5.0 14 U UG/KG
CHLOROBENZENE 5.0 14 U UG/KG
CHLOROETHANE 5.0 14 U UG/KG
CHLOROFORM 5.0 14 U UG/KG
CHLOROMETHANE 5.0 14 U UG/KG
DIBROMOCHLOROMETHANE 5.0 14 U UG/KG
1,1-DICHLOROETHANE 5.0 14 U UG/KG
1,2~-DICHLOROETHANE 5.0 14 U UG/KG
1,1-DICHLOROETHENE 5.0 14 U UG/KG
CIS-1,2-DICHLOROETHENE 5.0 14 U UG/KG
TRANS-1, 2-DICHLOROETHENE 5.0 14 U UG/KG
1,2-DICHLOROPROPANE 5.0 14 U UG/KG
CIS-1,3-DICHLOROPROPENE 5.0 14 U UG/KG
TRANS-1, 3-DICHLOROPROPENE 5.0 14 U UG/KG
ETHYLBENZENE 5.0 14 U UG/KG
2-HEXANONE 10 29 U UG/KG
METHYLENE CHLORIDE 5.0 14 U UG/KG
4-METHYL-2~-PENTANONE (MIBK) 10 29 U UG/KG
STYRENE 5.0 14 U UG/KG
1,1,2,2-TETRACHLOROETHANE 5.0 14 U UG/KG
TETRACHLOROETHENE 5.0 14 U UG/KG
TOLUENE 5.0 14 U UG/KG
1,1,1-TRICBLOROETHANE 5.0 14 U UG/KG
1,1,2-TRICHLOROETHANE 5.0 14 U UG/KG
TRICHLOROETHENE 5.0 14 U UG/KG
VINYL CHLORIDE 5.0 14 U UG/KG
O-XYLENE 5.0 14 U UG/KG
M+P-XYLENE 5.0 14 U UG/KG
SURROGATE RECOVERIES QC LIMITS
4-BROMOFLUOROBENZENE (74 - 121 %) 108 %
TOLUENE-D8 (81 - 117 %) 107 %
DIBROMOFLUOROMETHANE (80 - 120 %) 95 %

8260 - 2



COLUMBIA ANALYTICAL S8ERVICES

VOLATILE ORGANICS
METHOD 8260 TCL
Reported: 11/22/96

Haley and Aldrich
Project Reference: 70372-046
Client Sample ID : B3

Date Sampled : 10/31/96 order #: 113676 Sample Matrix: SOIL/SEDIMEN
Date Received: 10/31/96 Submission #: 9611000078 Percent Solid: 87.9
ANALYTE PQOL RESULT UNITS
DATE ANALYZED : 11/14/96
ANALYTICAL DILUTION: 5.0 Dry Weight
ACETONE 20 110 U UG/KG
BENZENE 5.0 28 U UG/KG
BROMODICHLOROMETHANE 5.0 28 U UG/KG
BROMOFORM 5.0 28 U UG/XG
BROMOMETHANE 5.0 28 U UG/KG
2-BUTANONE (MEK) 10 57 U UG/KG
CARBON DISULFIDE 10 57 U UG/KG
CARBON TETRACHLORIDE 5.0 28 U UG/KG
CHLOROBENZENE 5.0 28 U UG/KG
CHLOROETHANE 5.0 28 U UG/KG
CHLOROFORM 5.0 28 U UG /KG
CHLOROMETHANE 5.0 28 U UG/KG
DIBROMOCHLOROMETHANE 5.0 28 U UG/KG
1,1-DICHLOROETHANE 5.0 28 U UG/KG
1,2-DICHLOROETHANE 5.0 28 U UG/KG
1,1-DICHLOROETHENE 5.0 28 U UG/XKG
CIS-1,2-DICHLOROETHENE 5.0 28 U UG/KG
TRANS-1,2~DICHLOROETHENE 5.0 28 U UG/KG
1,2-DICHLOROPROPANE 5.0 28 U UG/KG
CIS-1,3-DICHLOROPROPENE 5.0 28 U UG/KG
TRANS-1, 3-DICHLOROPROPENE 5.0 28 U UG/KG
ETHYLBENZENE 5.0 28 U UG/KG
2-HEXANONE 10 57 U UG/KG
METHYLENE CHLORIDE 5.0 28 U UG/KG
4-METHYL-2-PENTANONE (MIBK) 10 57 U UG/KG
STYRENE 5.0 28 U UG/KG
1,1,2,2-TETRACHLOROETHANE 5.0 28 U UG/KG
TETRACHLOROETHENE 5.0 270 UG/KG
TOLUENE 5.0 28 U UG/KG
1,1,1-TRICHLOROETHANE 5.0 470 UG/KG
1,1,2-TRICHLOROETHANE 5.0 28 U UG/KG
TRICHLOROETHENE 5.0 960 UG/KG
VINYIL CHLORIDE 5.0 28 U UG/KG
O-XYLENE 5.0 28 U UG/KG
M+P-XYLENE 5.0 28 U UG/KG
SURROGATE RECOVERIES QC LIMITS
4-BROMOFLUOROBENZENE (74 - 121 %) 114 %
TOLUENE-D8 (81 - 117 %) 104 %
DIBROMOFLUOROMETHANE (80 - 120 %) 92 %

8260 - 3



COLUMBIA ANALYTICAL SERVICES

VOLATILE ORGANICS
METHOD 8260 TCL
Reported: 11/22/96

Haley and Aldrich
Project Reference: 70372-046
Client Bample ID : B4

Date Bampled : 10/31/96 Oorder #: 113677 Sample Matrix: SOIL/SEDIMEN
Date Received: 10/31/96 Submission #: 9611000078 Percent 8o0lid: 86.6
ANALYTE PQL RESULT UNITS
DATE ANALYZED : 11/14/96
ANALYTICAL DILUTION: 1.0 Dry Weight
ACETONE 20 23 U UG/KG
BENZENE 5.0 5.8 U UG/KG
BROMODICHLOROMETHANE 5.0 5.8 U UG/KG
BROMOFORM 5.0 5.8 U UG/KG
BROMOMETHANE 5.0 5.8 U UG/KG
2-BUTANONE (MEK) 10 12 U UG/KG
CARBON DISULFIDE 10 12 U UG/KG
CARBON TETRACHLORIDE 5.0 5.8 U UG/KG
CHLOROBENZENE 5.0 5.8 U UG/KG
CHLOROETHANE 5.0 5.8 U UG/KG
CHLOROFORM 5.0 5.8 U UG/KG
CHLOROMETHANE 5.0 5.8 U UG/KG
DIBROMOCHLOROMETHANE 5.0 5.8 U UG/KG
1,1-DICHLOROETHANE 5.0 5.8 U UG/KG
1,2-DICHLOROETHANE 5.0 5.8 U UG/KG
1,1-DICHLOROETHENE 5.0 5.8 U UG/KG
CIS-1,2-DICHLOROETHENE 5.0 42 UG/KG
TRANS-1,2-DICHLOROCETHENE 5.0 5.8 U UG/KG
1,2-DICHLOROPROPANE 5.0 5.8 U UG/KG
CIS-1,3-DICHLOROPROPENE 5.0 5.8 U UG/KG
TRANS-1,3-~-DICHLOROPROPENE 5.0 5.8 U UG/KG
ETHYLBENZENE 5.0 5.8 U UG/KG
2-HEXANONE 10 12 U UG/KG
METHYLENE CHLORIDE 5.0 5.8 U UG/KG
4-METHYL-2-PENTANONE (MIBK) 10 12 U UG/KG
STYRENE 5.0 5.8 U UG/KG
1,1,2,2-TETRACHLOROETHANE 5.0 5.8 U UG/KG
TETRACHLOROETHENE 5.0 9.7 UG/KG
TOLUENE 5.0 5.8 U UG/KG
1,1,1-TRICHLOROETHANE 5.0 21 UG/KG
1,1,2-TRICHLOROETHANE 5.0 5.8 U UG/KG
TRICHLOROETHENE 5.0 240 UG/KG
VINYL CHLORIDE 5.0 5.8 U UG/KG
O-XYLENE 5.0 5.8 U UG/KG
M+P-XYLENE 5.0 5.8 U UG/KG
SURROGATE RECOVERIES QC LIMITS
4-BROMOFLUOROBENZENE (74 - 121 %) 83 %
TOLUENE-~DS8 (81 - 117 %) 96 %
DIBROMOFLUOROMETHANE (80 - 120 %) 106 %

8260 =~ 4



COLUMBIA ANALYTICAL SERVICES

- Reported: 11/22/96

ww Haley and Aldrich
Project Reference:70372-046
Client Sample ID :Bl

-
Date Sampled :10/31/96 Order #:113678 Sample Matrixi:SOIL/SEDIMENT
Date Received:10/31/96 Submission #:9611000078

-

DATE ANALYTICAL

ANALYTE PQL RESULT UNITS ANALYZED DILUTION

am RARSENIC 0.500 0.500 U MG/L 11/08/96 1.0
BARIUM 1.00 1.00U MG/L 11/08/96 1.0
CADMIUM 0.100 0.100 U MG/L 11/08/96 1.0
CHROMIUM 0.100 0.100 U MG/L 11/08/96 1.0

w LEAD 0.100 0.100 U MG/L 11/08/96 1.0
MERCURY 0.000300 0.00300 U MG/L 11/07/96 10.0
SELENIUM . 0.500 0.500 U MG/L 11/08/96 1.0
SILVER 0.100 0.100 U MG/L 11/08/96 1.0

-

[}

-

-

-

-

-y

-

-

-

-

Data reported following TCLP Toxicity Characteristics Leaching Procedure. Federal
Register, Part 261, Vol. 55, No. 126, June 29, 1990.
METALS-1



COLUMBIA ANALYTIC SERVICES
VOLATILE ORGANICE
METHOD 8260 TCLP
Reported: 12/11/96

Haley and aldrich
Project Rarference: 70372-046
Client Sanmple ID : Bl

Date Sampled : 10/31/96 order #: 113678 Sample Matrix: SOIL/SEDIMENT
Date Received: 10/31/96 Submission #: 9611000078 Analytical Run 13252
ANAIYTE PQL RESULT UNITS
DATE ARALYZED : 11/11/96
ANALYTICAL DILUTION: 10.0
BENZENE 0.62 6.2 U UG/L
2-BUTANONE (MEK) 7.1 71 U UG/L
CARBON TETRACHI.ORIDE 0.58 5.8 U UG/L
CHLOROBENZENE 1.5 15 U UG/L
CHLOROFORM 0.66 6.6 U UG/L
1,2-DICHLORCETHANE 0.86 8.6 U UG/L
1,1-DICHLOROETHENE 2.2 22 U UG/L
TETRACHLOROETHENE 0.78 7.8 U UG/L
TRICHLOROETHENE 1.8 18 U UG/L
VINYL CHLORIDE 1.3 13 U UG/L
SURROGATE RECOVERIES QC LIMITS
BROMOFLUOROBENZENE (86 =~ 115 %) io02 %
TOLUENE-D8 (88 - 110 %) 105 -
DIBROMOFLUOROMETHANE (86 =~ 118 %) 105 %

Data Reported following TCLP Toxicity Characteristics Leaching Procedure.
Federal Register, Part 261, Vol. 55, NO 126, June 29, 1990,

8260 - 1



COLUMBIA ANALYTICAL SERVICES

Reported: 11/22/96

e Haley and Aldrich
Project Reference:70372-046
Client Sample ID :B2

-
Date Sampled :10/31/96 Order #:113679 Sample Matrix:SOIL/SEDIMENT
Date Received:10/31/96 Submission #:9611000078

-

DATE ANALYTICAL
ANALYTE PQL RESULT UNITS ANALYZED DILUTION

s ARSENIC 0.500 0.500 U MG/L 11/08/96 1.0
BARIUM 1.00 1.10 MG/L 11/08/96 1.0
CADMIUM 0.100 0.100U MG/L 11/08/96 1.0
CHROMIUM 0.100 0.100 U MG/L 11/08/96 1.0

sm LEAD 0.100 0.100 U MG/L 11/08/96 1.0
MERCURY 0.000300 0.00300 U MG/L 11/07/96 10.0
SELENIUM ’ 0.500 0.500 U MG/L 11/08/96 1.0
SILVER 0.100 0.100U MG/L 11/08/96 1.0

-

o

-

-

-

-

-

-

-

-

-

Data reported following TCLP Toxicity Characteristics Leaching Procedure. Federal
Register, Part 261, Vol. 55, No. 126, June 29, 1990.
METALS~-2



COLUMBIA ANALYTICAL SFRVICES

VOLATILE ORGANICS
METHOD 8260 TCLP
Reported: 12/11/96

Haley and Aldrich
Project Reference: 70372-046
Client Sample ID : B2

Date sampled : 10/31/96 Oorder #: 113679 Sample Matrix: SOIL/SEDIMENT
Date Received: 10/31/96 Submission #: 9611000078 Analytical Run 13252
ANAIYTE boL RESULT UNITS
DATE ANALYZED ¢ 11/311/96
ANALYTICAL DILUTION: 10.0
BENZENE 0.62 6.2 U UG/L
2~BUTANONE (MEK) 7.1 71 U UG/L
CARBON TETRACHLORIDE 0.58 5.8 U UG/L
CHLOROBENZENE 1.5 15 U UG/L
CHLOROFORM 0.66 6.6 U UG/L
1,2-DICHLOROETHANE 0.86 8.6 U UG/L
1, 1-DICHLOROETHENE 2.2 22 U UG/L
TETRACHLOROETHENE .78 7.8 U UG/L
TRICHLOROETHENE 1.8 18 U UG/L
VINYL CHLORIDE 1.3 i3 U UG/L
SURROGATE RECOVERIES QC LIMITS
BROMOFLUOROBENZENE (86 - 115 %) 89 %
TOLUENE-DS8 (88 = 110 %) 98 3
DIBROMOFLUOROMETHANE (86 - 118 &) 103 5

Data Reported following TCLP Toxicity Characteristics Leaching Procedure.
Federal Register, Part 261, Vol. 55, NO 126, June 29, 1990.

8260 - 1



COLUMBIA ANALYTICAL SERVICES

Reported: 11/22/96

Haley and Aldrich
Project Reference:70372-046
Client Sample ID :B3

Date Sampled :10/31/96 Order #:113680 Sample Matrix:SOIL/SEDIMENT
Date Received:10/31/96 Submission #:9611000078

DATE ANALYTICAL
ANALYTE PQL RESULT UNITS ANALYZED DILUTION
ARSENIC 0.500 0.500 U MG/L 11/08/96 1.0
BARIUM 1.00 1.00U0 MG/L 11/08/96 1.0
CADMIUM 0.100 0.100 U MG/L 11/08/96 1.0
CHROMIUM 0.100 0.100 U MG/L 11/08/96 1.0
LEAD 0.100 0.100 U MG/L 11/08/96 1.0
MERCURY 0.000300 0.00300 U MG/L 11/07/96 10.0
SELENIUM - 0.500 0.500 U MG/L 11/14/96 1.0
SILVER 0.100 0.100 U MG/L 11/08/96 1.0

Data reported following TCLP Toxicity Characteristics Leaching Procedure. Federal
Register, Part 261, Vol. 55, No. 126, June 29, 1990.
METALS-3



COLUMBIA ANALYTICAL SERVICES

VOLATILE ORGANICS
METHOD 8260 TCLP
Reported: 12/11/96

Haley and Aldrich
Project Reference: 70372-046
Client Bample ID :; B3

Date Bampled : 10/31/96 order #: 113680 Bample Matrix: SOIL/SEDIMEN"
Date Received: 10/31/96 Submission #: 9611000078 Analytical Run 13252
ANALYTE POL RESULT UNITS
DATE ANALYZED ¢ 11/11/96
ANALYTICAL DILUTION: 10.0
BENZENE 0.62 6.2 U UG/L
2-BUTANONE (MEK) 7.1 71 U UG/L
CARBON TETRACHLORIDE 0.58 5.8 U uG/L
CHLOROBENZENE 1.5 15 U UG/L
CHLOROFORM 0.66 6.6 U UG/L
1,2-DICHLOROETHANE 0.86 8.6 U UG/ L
1,1-DICHLOROETHENE 2.2 22 U UG/L
TETRACHLOROETHENE 0.78 84 UG/L
TRICHLOROETHENE 1.8 77 UG/L
VINYL CHLORIDE 1.3 13 U UG/L
SURROGATE RECOVERIES QC LIMITS
BROMOFLUOROBENZENE (86 =~ 115 %) a5 %
TOLUENE-DS (88 =~ 110 %) 98 %
DIBROMOFLUOROMETHANE ' (86 - 118 %) 105 %

Data Reported following TCLP Toxicity Characteristics Leaching Procedure.
Federal Register, Part 261, Vol. 55, NO 126, June 29, 1990.

8260 - 2



COLUMBIA ANALYTICAY, SRRVICES

VOLATILE ORGANICS
- METHOD 8260 TCLP
Reported: 12/11/96

Haley and Aldrich

- Project Raferenca; 70372-046
Client Sampla ID : B4
e Date Bampled : 10/31/96 Ordexr #: 113681 Sample Matrix:; SOIL/SEDIMENT
Date Received: 10/31/56 Submission #: 9611000078 Analytical Rum 13252
- ANALYTE PQL RESULT UNITS
DATE ANALYZED : 11/11/96
ANALYTICAL DILUTION: 10.0
L 4
BENZENE 0.62 6.2 U UG/L
2-BUTANONE (MEK) 7.1 71 U UG/L
- CARBON TETRACHIORIDE 0.58% 5.8 0 UG/L
CHLOROBENZENE 1.5 15 U UG/L
CHLOROFORM 0.66 6.6 U UG/ L
1, 2-DICHLOROETHANE 0.8¢ 8.6 U UG/L
- 1,1-DICHLOROETHENLE 2.2 22 U UG/L
TETRACHLOROETHENE 0.78 7.8 © UG/L
TRICHLOROETHENE 1.8 18 U UG/L
. VINYL CHLCRIDE 1.3 13 O UG/L
SURROGATE RECOVERIES QC LIMITS
- BROMOFLUOROBENZENE (86 = 115 %) 99 3
TOLUENE-DS (88 - 110 %) 99 S
DIBROMOFLUOROMETHANE (86 - 118 %) 103 %
- Data Reported following TCLP Toxicity Characteristics Leaching Procedure.
Federal Register, Part 261, Vol. 55, NO 126, June 29, 1990.
[
-
-
-
[
-
| ]
k =

8260 - 3



COLUMBIA ANALYTICAL SERVICES

VOLATILE ORGANICS
METHOD 8260 TCL
Reported: 11/22/96

Project Reference:
Client sample ID : METHOD BLANK

Date Sampled : Order #: 117066 sample Matrix: SOIL/SEDIMEN
Date Received: Submission #: Percent 80l1id: 100
ANALYTE PQL RESULT UNITS
DATE ANALYZED : 11/14/96
ANALYTICAL DILUTION: 1.0 Dry Weight
ACETONE 20 20 U UG/KG
BENZENE 5.0 5.0 U UG/KG
BROMODICHLOROMETHANE 5.0 5.0 U UG/KG
BROMOFORM 5.0 5.0 U UG/KG
BROMOMETHANE 5.0 5.0 0 UG /KG
2-BUTANONE (MEK) 10 10 U UG/KG
CARBON DISULFIDE 10 10 U UG/KG
CARBON TETRACHLORIDE 5.0 5.0 U UG/KG
CHLOROBENZENE 5.0 5.0 0 UG/KG
CHLOROETHANE 5.0 5.0 U UG/KG
CHLOROFORM 5.0 5.0 U UG/KG
CHLOROMETHANE 5.0 5.0 0 UG/KG
DIBROMOCHLOROMETHANE 5.0 5.0 U UG/KG
1,1-DICHLOROETHANE 5.0 5.0 0 UG/KG
1,2-DICHLOROETHANE 5.0 5.0 U UG/KG
1,1-DICHLOROETHENE 5.0 5.0 U UG/KG
CIS-1,2-DICHLOROETHENE 5.0 5.0 U UG/KG
TRANS-1, 2~-DICHLOROETHENE 5.0 5.0 U UG/KG
1,2-DICHLOROPROPANE 5.0 5.0 0 UG/KG
CIS-1,3-DICHLOROPROPENE 5.0 5.0 0 UG/KG
TRANS-1, 3-DICHLOROPROPENE 5.0 5.0 U UG/KG
ETHYLBENZENE 5.0 5.0 U0 UG/KG
2-HEXANONE 10 10 U UG/KG
METHYLENE CHLORIDE 5.0 5.0 U UG/KG
4-METHYL-2-PENTANONE (MIBK) 10 10 U UG/KG
STYRENE 5.0 5.0 0 UG/KG
1,1,2,2-TETRACHLOROETHANE 5.0 5.0 0 UG/KG
TETRACHLOROETHENE 5.0 5.0 0 UG/KG
TOLUENE 5.0 5.0 U UG/KG
1,1,1-TRICHLOROETHANE 5.0 5.0 0 UG/KG
1,1,2~-TRICHLOROETHANE 5.0 5.0 U UG/KG
TRICHLOROETHENE 5.0 5.0U0 UG/KG
VINYL CHLORIDE 5.0 5.0 U UG/KG
O-XYLENE 5.0 5.0 0 UG/KG
M+P-XYLENE 5.0 5.0 U0 UG/KG
SURROGATE RECOVERIES QC LIMITS
4-BROMOFLUOROBENZENE (74 - 121 %) 98 %
TOLUENE-DS8 (81 - 117 %) 88 %
DIBROMOFLUOROMETHANE (80 - 120 %) 101 %

8260 - 1



COLUMBIA ANALYTICAL SERVICES

VOLATILE ORGANICS
METHOD 8260 TCLP
Reported: 12/11/96

Project Reference:
Client sample ID : METHOD BLANK

Date Bampled : order #: 117059 SEample Matrix: SOIL/SEDIMEN'
Date Received: Bubmission ¥: Analytical Run 13252
ANALYTE POL RESULT UNITS
DATE ANALYZED t 11/11/96
ANALYTICAL DILUTION: 1.0
BENZENE D.62 0.62 U UG/L
2-BUTANONE (MEK) 7.1 7.1 U UG/L
CARBON TETRACHLORIDE 0.58 0.58 U UG/L
CHLOROBENZENE 1.5 1.5 0 UG/L
CHIOROFORM 0.66 0.66 U UG/L
1,2-DICHLOROETHANE 0.86 0.86 U UG/L
1,1-DICHLORCETHENE 2.2 2.2 U UG/L
TETRACHLOROETHENE 0.78 0.78 U UG/L
TRICHLOROETHENE 1.8 1.8 U UG/L
VINYL CHLORIDE 1.3 1.3 °U UG/L
SURROGATE RECOVERIES QC LIMITS
BROMOFLUOROBENZENE (86 — 115 %) 105 %
TOLUENE-D8 (88 - 110 %) 108 %
DIBROMOFLUOROMETHANE {86 - 118 %) 111 %

Data Reported following TCLP Toxicity Characteristics Leaching Procedure.
Federal Register, Part 261, Vol. 55, NO 126, June 29, 1990.

8260 - 1



COLUMBIA ANALYTICAL SERVICES

QUALITY CONTROL SUMMARY

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

SOIL/SEDIMENT
Spiked Order No. : 113677  Haley and Aldrich
Client ID: B4
Test: 8260 TCL
Analytical Units: UG/KG
Run Number 13253
I 1 T T i T L
| . | | | MATRIX SPIKE | MATRIX SPIKE DUP. | LIMITS I
| | SPIKE |SAMPLE } ; 4 - — —
| ANALYTE | ADDED |CONCENT. | FOUND  |X REC. | FOUND  |% REC.|RPD |RPD | REC. |
L | ) . ! -l . ) |
" ¥ 1 i 1 L 1 i i 1
| BENZENE | 500 | 8.4 | 97 | 9.2 98 |2 |21 | 66 - 142 |
| CHLOROBENZENE | 50| 0 | 35| 75| 39.8| 8|7 |21 | 60 - 133 |
|1, 1-DICHLORDETHENE | 50 | O [ 70.7 | 141 | 9.6 139 |2 |22 | 59 - 172 |
| TOLUENE | 50 | 0 | 35.9] 72| 40.1 | 80 |11 21 | 59 - 139 |
| TRTCHLOROE THERE | 50 |210 | 553 | D | 431 | D |26 j26 | 62 - 137 |
L - 1 | 1 1 1 S | | )

MS/MSD-1



-
COLUMBIA ANALYTICAL SERVICES

VOLATILE ORGANICS
METHOD: 8260 TCL

LABORATORY REFERENCE SPIKE SUMMARY

REFERENCE ORDER #: 117068 ANALYTICAL RUN # : 13253
ANALYTE TRUE VALUE $ RECOVERY QC LIMITS
DATE ANALYZED : 11/14/96
ANALYTICAL DILUTION: 1.0
ACETONE 20 139 21 - 165
BENZENE 20 89 37 - 151
BROMODICHLOROMETHANE 20 81 35 - 155
BROMOFORM 20 64 45 - 169
BROMOMETHANE 20 86 10 - 242
2~BUTANONE (MEK) 20 104 25 - 162
CARBON DISULFIDE 20 113 45 - 148
CARBON TETRACHLORIDE 20 73 70 - 140
CHLOROBENZENE 20 67 37 - 160
CHLOROETHANE 20 118 53 - 149
CHLOROFORM 20 87 51 - 138
CHLOROMETHANE 20 106 10 - 273
DIBROMOCHLOROMETHANE 20 65 53 - 149
1,1~-DICHLOROETHANE 20 107 59 - 155
1,2~DICHLOROETHANE 20 83 49 - 155
1,1-DICHLOROETHENE 20 132 10 - 234
CIS-1, 2-DICHLOROETHENE 20 97 54 - 156
TRANS-1, 2-DICHLOROETHENE 20 103 54 - 156
1, 2-DICHLOROPROPANE 20 93 10 - 210
CIS-1,3-DICHLOROPROPENE 20 85 10 - 227
TRANS-1, 3-DICHLOROPROPENE 20 88 17 - 183
ETHYLBENZENE 20 79 37 - 162
2~HEXANONE 20 86 22 - 155
METHYLENE CHLORIDE 20 116 10 - 221
4~METHYL-2-PENTANONE (MIBK) 20 94 46 - 157
STYRENE 40 80 66 — 144
1,1,2,2-TETRACHLOROETHANE 20 91 46 -~ 157
TETRACHLOROETHENE 20 65 64 - 148
TOLUENE 20 89 47 - 150
1,1, 1-TRICHLOROETHANE 20 86 52 - 162
1,1, 2-TRICHLOROETHANE 20 83 52 - 150
TRICHLOROETHENE 20 84 71 - 157
VINYL CHLORIDE 20 109 10 - 251
O0-XYLENE 40 83 71 - 135
M+P-XYLENE 40 88 71 - 135

REFERENCE-1



H & A OF NEW YORK

189 North Water Street
Rochesters New York 14604

A (716) 232-7386

ANALYSIS REQUEST FORM
CHAIN-OF-CUSTODY RECORD

AND

g\ o] NO 1168

Dei lvery Date:

Project Name: j" vt 0 o0l @‘f '\"‘1

$Laboratory: (' ,45

Project Manager: E 136/ /%cJL A ) Q’\j
' ) J

H & A Flle No. /4o, O3 ZL— G Address: Cz&(d'e\ycv\ﬁ S‘tf Final Report Due Date:
HAARE g ferfics o (L0 Turneroun Time: 777 doye
WORK ORDER No. Cllent Rep.: A | Pay. vy
‘Anadlysis Requested
Sample Information J a Preservative
7 \OQ Q ? 4 \03&) pH( 2.0 pH > 10 pH 7.0
H & & Samle 104 sooratory [Sampie|Samie|sample | sampie | gV A"\XO \W’ HNGS | HET TH S04 | NGOR/ZA| 4 €
1D. D.O‘I'? Time | Depth | Matrix e (N) (C) (S) (2) (T
.h1 LIH3010-¢ 71 Snil | o | n3C7h /I36Pd i X
2. B'L 15010 =~ SOl a4 4 (13608 1/36 79 A .
3. E} [EONI0 891 50 [ L J L7 17, w3672 1360 P X
4. 34 o H3G10=67 [9niL e Ve [ 13627 /1/768/ ‘. X
5. M9 ’ 0= ISl —
6. M5 P O-67|svil v S
1.
8. -
9.
10.
1.
12.
13.
14.
15.
Sampier Comments/Site Observat!ons Sarple Condlitions Broken Corrtainers
Custody Seal! Intacts List Type 7 Sapls No.
Cooler Temp.: C
Any Braken Contalners ?
Preservation
No. Of Sarples:  (N) 1<) 15) 11 (M
" ] VB I— — {Liet all pH ecsurements outside criteria In ths Coments Section by H & A Ho. / Cart. / pres.)
Sampled and Rel Inquished By — [ 2A[CA~ " [samples Reoleved By: 7 gpre cm,
S(m\rﬂ/"\q L€y L [M@f Siguture: 77m Hag +m¢\j‘ r ‘ , doo Lo /
Cotpany Mhme + Company Name: ¢! A ‘M/Wf‘ s o (Omec’si s Tt O—6 )
o] f A TS ED vty 5] 3155 T 775D

Smles’Relanulshod By?

Sanples Reoleved By:

Signature: Slgnature:

Company Name: Company Name:

Date: Time: Date: Time:
Sarpies Relinquished By: Sanp!es Recleved By:
Signature: Signature:

Company Nome: Compony Name:

Date: Times Date: Time:

Unlis spew ol ([ o‘q‘:«) |

- 7¢




Laboratory Instrument Detection Limit Study
and
Total Inionizing Chromatograms



Method: '91-1
Instrument: GCMS#5

Anaiyte

Sumt,1,2-Diclethane-d4
SURR3,Toluene-d8
Sum2.BFB

Chloromethane
Vinyl Chlonde
Chloroethane
Bromomethane
Acstone )
1.1-Dichloroethene
Methylene Chloride
Carbon Disulfide
frans-1,2-Dichloroethene
1,1-Dichloroethane
2-Butanone

- cis-1,2-Dichloroethene
Chloroform .
1,2-Dichloroethane

v-1.1,1-Trichloroethane
Carbon tetrachloride
Benzene

v Trnichioroethene
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Dibromochioromethane
Bromoform
4-Methyl-2-Pentanone
Toluene
2-Hexanone

Tetrachloroethene
Chlorobenzene
Ethyibenzene
(m+p) Xylene
o-xylene
Styrene
1.1,2,2-Tetrachloroethane

Amount

Added
(ug/L)

10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00
20.00
10.00
10.00
10.00

Sheet1

instrument Delection Limit Study
General Testing Corporation
Date:

Analyst:

Trial Trial Tral Trdal Mean
#1 #2 #3 #4  (ug/L)

9.58 922 9569 9.77 9.57
9.85 9.72 9.87 10.45 10.02
9.44 974 11.00 1021 10.10

10.42 9.70 9.89 9.99 10.00
8.89 913 8.51 8.51 8.71
789 874 8.47 7.03 8.03
11.26 1015 1028 9.51 10.30
6.53 450 4.77 5.61 5.35
9.99 10.18 10.15 9.15 9.87
10.82 10.78 10.57 10.77 10.74
11.39 10.80 10.24 10.15 10.65
10.60 10.13 10.00 9.38 10.03
11.32 10.83 10.59 10.69 10.86
793 648 9.50 6.01 7.48
11.01 1061 1074 1034 10.68
10.83 10.80 10.64 10.62 10.75
10.89 10.68 10.62 1043 10.66
10.61 10.89 10.77 10.61 10.72
10.16 10.04 10.23 9.94 10.09
1126 1140 11.57 11.31 11.39
1063 10.85 11.56 10.86 10.98
11.76 11.58 11.70 11.57 1165
10.60 10.83 10.83 11.09 10.84
10.71 10.93 10.74 10.99 10.84
10.50 1130 11.02 11.61 11.11
10.80 1186 11.81 1268 11.79
10.56 10.65  10.64 10.90 10.869
10.70 . 10.41 10.40 10.75 10.57
12.74 10.80 10.28 10.06 10.97
10.80 10.24 10.58 10.56 10.57
10.69 8.11 7.59 11.54 948
10.33 10.20 10.23 9.83 10.17
11.24 1145 1199 1145 11.53
11.45 1113 1083 11.02 11.13
22.00 23.00 22.81 2285 22.67
1087 1122 1131 1115 11.16
10.62 10.81 10.91 11.11 10.86
12.01 11.98 1147 1262 12.02

Page 1

02/96

Tom Traver

S

0.24
0.31
0.68

0.30
0.29
0.76
0.72
0.92
0.48
0.11
0.57
0.50
0.32
1.58
0.28
0.15
0.19
0.14
0.13
0.14
0.40
0.08
0.20
0.14
0.47
0.77
0.15
0.19
1.22
0.18
1.3
0.17
0.32
0.23
0.45
0.14
0.20
0.47

# of
reps

PN N

AAAA##A&AJ\#J&#%#####h#%hh&#h#hhh-&x#h-b~

Mean
MDL

1.10
1.39
3.09

1.38
1.33
3.43
3.28
4.16
2.20
0.51
2.61
2.28
1.47
7.15
1.26 ~
0.66
0.86
0.62
0.58
0.82
1.84+
0.42
0.91
0.63
2.14
3.48
0.67
0.84
554"
0.85
8.76
0.78
1.46
1.03
2.05
0.65
0.93
2.14

™y

P

R
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12:04:08  08:37  TTL64546525 CAS RUCKESTER __ -z H & 4 anes
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CAS Rochsster 700 Exchange Street

Rochester. New York 14608

Columbia
Analytical
Service§re

(Z/4fet

Number of pages including cover sheet: [Q

- T/&‘C& (J‘_‘_ Ume

Phoue: ~ (716) 4546810
Faxphone:  (716) 454-6825

m

REMARKS: O Urgent

[J Foryourreview [] Reply ASAP 1 Piease comment
(Please Note that our phone number and fax number are now different.
Phone: 716-454-6810, FAX 716-454-6835)

@uani/‘ﬁ& Gr the 4-TGP Samgler T MBOL .ﬂwfﬁ

IMPORTANT NOTE:
The documents accarmpanying thig ransmission may contain infosmuation which is legally privileged and/or confidennal. The information
is intended oqly for the use of the individual or enlity named mbove. If you are not the intznded recipient. or the person respousible for
deljvering it (o the intended fecipient, you arc hereby notfied that any disclosure, copying, distribution, or usc of any of the nformaiion

conteined in this transmission is strictly PROHIBITED. If you have rceeived iis tranzmission io error, picase immediately notify us by
tclephone and mail the original transpuission to us.  Thank yon for your cooperation and assistance.



(#) = qualifier out of range (m) = manual integration

1478.D 8&8260VOA.M

Mon Nov 11 13:49:26 1996

12,04-86  ©9:36 71645468625 CAS ROCHESTER a+a H & A Enunz
- Quantitation Report
Data File : C:\HPCHEM\1\DATA\R1478.D Vial: 1
- Acg On : 11 Nov 96 1:15 pm Operator: TOMT
Sample ¢ 113678 10 Inst : 5971 ~ In
Misc : H&A 8260.TCLP Multiplr: 1.00
Quant Time: Nov 11 13:49 1996
_J
Method ¢ C:\HPCHEM\1\METHODS\8260VOA .M
Title : 8260voa
- Last Update : Mon Nov 11 09:41:54 1996
Response via : Single level Calibration
Internal Standards R.T. QTon Responsa Conc¢ Units Dev({Min)
" —— D s o — — o > > WD By B . B - ——— - e o e e A e e i e i D e i S P T e ot St WA T D M e B - T s W B e T — — - — ——
1) Pentafluorcbenzene 11.82 89 173623 50,00 ppb 0.03
25) 1,4~-Difluorcbenzene 14.00 114 315764 50.00 ppb 0.03
44) d5-Chlorobenze 20.88 117 266247 50.00 ppb 0.06
56) d4-1,4-Dichlorocbenzene 26.67 152 134703 50.00 ppb 0.04
System Monitoring Compounds $Recovery
=  26) surrd,Dibrflmethane 12,07 113 189871 52.35 ppb 104.70%
41) surr3,Toluene-ds 17,40 98 321043 52.58 ppb 105.16%
43) surr2,bhfb 23.76 95 193838 50.93 ppb 101.85%
Target Compounds Qvalue
8) Acetone 7.11 43 7791 11.21 ppb # 47
-
-
|
-
-
[}
-
[
-

(35
11]Z5[36

B s g o o o e o g e e e Y e T i e S - T A e . P i e e Mokt S WD G e S S S S D e e (e S S (- ey e S S S A G S S S S 8 e o e e W S = W G v RS 9

Page 1
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g ug ‘tat R4 -t 1l i b
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Data File : C:\HPCHEM\1\DATA\R1478.D vial: 1
Acg On ¢ 11 Nov 96 1:15 pm Operator: TOMT
Sample 1 113678 10 Inst 1 §671 - In
Misc ¢ H&A 8260.TCLP Multiplr: 1.00
Quant Time: Hov 11 13:49 1996
Method : C:\HPCHEM\1\METHODS\8260VOA.M
Title ! 8260voa
Last Update : Mon Nov 11 09:41:54 1996
Rasponse via : Single Level Calibration
Ppbundance TIC: R1478.D
180000
160000
] 44 )
140000 ile 43s
120000 25
100000 1
] 468
80000 ’
60000 |
]
40000 - ‘ “
20000 \h
“ L 3
O.‘r‘ :‘_ T 7 === i 3 T i T T T Al ~ = |’—‘l i ¥ ] ¥ T T *rj\?‘
ima==> 5.00 10.00 15.00 20.00 25.00 30.00

R1478.D 8260VOA.M

Mon Nov 11 113:49:28 1996

Page 2
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120486 ug: 38 T7164546825

CAS ROCHESTER

Data File :

Acg ©On : 11 Nov 96 3:20 pm
Sample : 213679 10

Misc : H&A 8260.TCLP

Quant Time: Nov 11 15:54 1996

C: \HPCHEM\1\DATA\R1481.D

Quantitation Report

Method : C:\HPCHEM\1\METHODS\8260VOA.M

Title : 8260voa
Last Update
Response via

Internal Standards

—— - - - e —— . W Y T T - —— ————— P S W A " f— G —

1) Pentafluorobenzene
25) 1,4-Difluorckenzene
44) d5-Chlorobenze
56) d4-1,4-Dichlorobenzene

System Monitoring Compounds
26) surr4,Dibrflmethane
41) surrl,Toluene-ds
43) surr2,bfb

Target Compounds
8) Acetone
12) Methylene chioride

Mon Nov 11 09:41:54 1996
Single Level Calibration

R.T. QIon Response

929 198954
114 344357
117 260414
152 128160

113 204029
98 326279
98 184494

43 6125
84 2712

(#) = qualifier out of range (m) = manual integration
R1481.D 8260VOA.M Mon Nov 11 15:54:17 1996

~=~ H & 4 @ood

vial: 4
Operator: TOMT
Inst : 5971 - In
Multiplr: 1.00

Conc Units Dev(Min)

50.00 ppb 0.04
50.00 ppb 0.04
50.00 ppb 0.08
50.00 ppdb 0.06

fRecovery

51.58 ppb  103.17%
49.00 ppb 98.00%
44.45 ppb 88.89%

Qvalue

7.69 ppb # 83

1.22 ppb 82
G



] ' .
t 1 | | | i i guaﬂu;cat!on Re%ort
Data File : C:\HPCHEM\1\DATA\R1481.D vial:
Acg On : 11 Nov 96 3:20 pm Operator: TOMT
Sample ¢ 113679 10 Inst : 5971 - In
Misc : H&A 8260.TCLP Multiplr: 1.00
Quant Time: Nov 11 15:54 1996
Method : C:\HPCHEM\1\METHODS\8260VOA.M
Title : 8260voa
Last Update : Mon Nov 11 09:41:54 1996
Response via : Single Level cCalibration
Abgggggg? TIC: R1481.D
%
160000 -]
140000 - 41s
; 25
120000
] 1
1000005
-
. 468
80000
60000 -
40000{
20000 4
- * N G
0 1T T IA;l—-l ?Jll ‘FIJI L | T ¥ I v 'AIQA% .
T ime-~> 5.00 10.00 15.00 20.00 25.00 30. 00

R1481.D 8260VOA.M

Mon Nov 11 15:54:20 1996
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12.04-06 up:dg B71645468625 CAS ROCHESTER ~-+ H & A igove

- Quantitation Report
Data File : C:\HPCHEM\1\DATA\R1482.D vial: 5
- Acqg On : 11 Nov 96 4:02 pm Operator: TONT
Sample : 113680 10 Inst : 5971 - In
Misc : H&A 8260.TCLP Multiplr: 1.00
Quant Time:; Nov 11 16:36 1996
e
Method . C:\HPCHEM\1\METHODS\8260VOA.M
Title : B8260voa
- Last Update : Mon Nov 11 09:41:54 1996
Response via : Single Level Calibration
Internal Standards R.T. QIon Response Conc Units Dev(Min)
‘ ——————————————————————————————————————————————————————————————————————————
1) Pentafluorobenzene 11.79 99 174410 50.00 ppb 0.00
25) 1,4-Difluorcbenzene 13,97 114 313594 50.00 ppb 0.00
- 44) d5-Chlorobenze 20.81 117 250333 50.00 ppb 0.00
56) d4-1,4-Dichlorobenzena 26.65 152 122496 50.00 ppb 0.02
System Monitoring Compounds ' $Recovery
- 26) surr4,Dibrflmethane 12.06 113 189580 52.63 ppb 105.26%
41) surr3,Toluene~ds 17.35 98 297978 49.14 ppb 98.28%
43) surr2,bfb 23.71 95 179187 47.40 ppb 94.81%
- Target Compounds Qvalue
8) Acetone 7.11 43 7784  11.15 ppb 94
24) 1,1,1-Trichloroethane 12.49 97 13301 3.13 ppb 89
bl 31) Trichloroethene 14.72 95 21394 7.72 ppdb 98
47) Tetrachlorcethene 19.03 166 27047 8.38 ppb 97
48) Dibromochloromethane 19.05 129 21216 4-66—prd—3— %3 ¢ptl
L _J
-
L]
L
-
L]
-
SL
- 1 ;10/76
] ot i et e e e e e e T - A — S T S > e Y A i o e e S T D o e S S i S o i S M - S S o S e S S S o N S A e S St e A ey S Sl

(#) = qualifier out of range (m) = manual integration
R1482.D B8260VOA.M Mon Nov 11 16:36:08 1596 Page 1
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‘ | |
i i t 1 [ | | ] .zual.... cat:!_uu Re!;ort ' !
Data File : C:\HPCHEM\1\DATA\R1482.D vial: 5
Acg On : 11 Nov 96 4:02 pm Operator: TOMT
Sanple ¢ 113680 10 Inst : 5971 - In
Misc : H&A 8260.TCLP Multiplr: 1.00
Quant Time: Nov 11 16:36 1996
Method : C:\HPCHEM\1\METHODS\8260VOA.M
Title : 8260voa
Last Update : Mon Nov 11 09:41:54 1996
Response via : Single Level Callbration
Abundance TIC: R1482.D
{
160000 ]
44
140000—J a1s |
. 438 96
120000 25
1000001 1
] 368
80000 -
60000 |
]
40000 4B
' 31
20000f o i: ' Lg {k
. — JLJK | N | L .
) T l L T L] 1 ‘7 L ¥ T L li L L] ¥ ¥ | 1 ] T LY l ¥ - L
Tine--> 5,00 10.00 15.00 20.00 25.00

30:00

R1482.D 8260VOA.M

Mon Nov 11 16:36:10 1996
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12.04-88 U U T7L84546825 CAS ROCHESTER -~ H & & Zoos
Quantitation Report
Data File : C:\HPCHEM\1\DATA\R1483.D Vials 6
Acq On : 11 Nov 96 4:43 pnm Operator: TOMT
Sample : 113681 10 ’ Inst : 5971 -~ In
Misc : H&A 8260.TCLP Multiplr: 1.00
Quant Time: Nov 11 17:16 1996
Method : C:\HPCHEM\1\METHODS\8260VOA.M
Title ¢ B260voa
Last Update : Mon Nov 11 09:41:54 1996
Response via Single Level Calibration
Internal Standards R.T. QIon Response Conc Units Dev(Min)
1) Pentafluorobenzene 11.81 99 158025 50.00 ppb 0.00
25) 1,4-Difluorobenzene 13.98 114 308891 50.00 ppb 0.01
44} d5-Chlorobenze 20.83 117 252465 50.00 ppb 0.01
56) d4-1,4-Dichlorobenzene 26.59 152 126275 50,00 ppb -0.04
System Monitoring Compounds $Recovery
26) surr4,Dibrflmethane 12.08 113 182231 51.36 ppb 102.72%
41) surr3,Toluene-ds 17.37 98 296694 49.67 ppb 99.34%
43) surr2,bfb 23.69 95 184115 49.45 ppb 98.90%
W Target Compounds Qvalue
8) Acetone 7.13 43 5070 8.02 ppb ¢ 47
31) Trichlorecethene 14.74 95 2928 1.07 ppb 85
-
-
)
-l
L
-
-
-
- 7l 0/?‘
-_-—--_--—-T-TW—--~—------’- ----- ‘---“‘——l--‘—‘h——-ﬁ—-T ------- -— e e e
(#) = qualifier out of range (m) = manual integration
R14B3.D 8260VOA.M Mon Nov 11 17:16:50 199ea Page 1



bata File

Acgqg ©On
Sample
Misc

Quant Time

Method
Title

Last Update
Response via

i (] | | |
C: \HPCHEM\ 1\DATA\R1483.D
11 Nov 96 4:43 pm
113681 10

H&A 8260.TCLP
Nov 11 17:16 1996

48 o8 ®v on

C:\HPCHEM\ 1\METHODS\8260VOA .M
8260voa

Mon Nov 11 (09:41:54 19296
Single Level Callbration

pudl. .tad_ .. R!yuft L]

Vial:
Operator:

Inst

TOMT
5971 - In

Multiplr: 1.00

Abundance

]
160000

4

1
140000

4

120000

100000
80000 -
60000;
40000;

20000

TIC:

25

418

R1483.D

44

R1483.D B260VOA.M

Mon Nov 11 17:16:52 1996

Page 2
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FILE No. 70372-047

LEGEND:
APPROXIMATE LOCATION OF SOIL
SV—-102 VAPOR SAMPLE (SV-102)
55102 4 SOIL SAMPLE (S5-102 OR 8-2)
(2%%s) TOTAL VOCS EPPMV) IN VAPOR
‘ TOTAL VOCS (PPM) IN SOIL

FLOOR AREA OBSTRUCTED BY
EQUIPMENT, STORAGE OR OTHER,
(DIMENSIONS APPROXIMATE). "D’
DESIGNATES DEGREASER LOCATED
IN CONCRETE PIT

OVERBURDEN MONITORING WELL

BEDROCK MONITORING WELL

SUBSURFACE PROFILE LINE

A_LL LOCATIONS AND DIMENSIONS

APPROXIMATE, BASED ON TAPE PLAN OF
FACILITY. MONITORING WELL LOCATIONS
AND SV—120, SV—-121 WERE SURVEYED.

SOURCE AREA SAMPLE LOCATIONS

SHOWN. SOIL SAMPLE DEPTH IS 40-52
INCHES. SOIL VAPOR SAMPLES DEPTH IS
TO 40 INCHES. SOIL SAMPLES VALUES

DO NOT INCLUDE UNKNOWN VOCS.

SOIL VAPOR SAMPLE IN SV—121 TAKEN
FROM DEPTH OF 0.5-2.5 FEET BELOW
GROUND SURFACE.

SEE TEXT FOR ADDITIONAL INFORMATION.
REFER TO FIGURE 6 FOR SUBSURFACE
PROFILE A-A’.

ji H & A OF NEW YORK -

KQA Geotschnical Engineers & Environmentcl Consubunis

ENARC-0 MACHINE PRODUCTS, INC.
REMEDIAL INVESTIGATION
UMA, NEW YORK

/7%
COMPRESSOR / 2
ROOM |
OH DOOR
[0 et
38
—J
: i
7
PLUGGED %
DRAIN
wo /
- 7
) W), )
133) A
TO REMAINDER (0.395) / Sv-107 Pl 7,
OF ENARC-0 7] 4 35107 103 ]
FACILITY 4 )
/] 0.241) /|
B} ; ]
? @62) 5103 @36) %
/ ' 2143)
// 0.271 A// ?
)
STORA - - /
Spel w47 Ay VZZZZ2
ROOM 5oy & A 7/
' VN A
SV-110 i j=———— FORMER
Ay AT g A TCA TANK OH DOOR/
— WE 0
NG T i
B—4
SV-109 MW—201D¢- B_2 A(2(312)7 J)
(33) A AV B2 A WET :
< (1.43°J)
COURTYARD AREA —
o D
A
aoen  UPYLaA e ——
o o 5 10 20
= SCALE (IN FEET)

SCALE AS SHOWN

SOURCE AREA SOIL AND SOIL YVAPOR
YOC CONCENTRATION PLAN

REVISED AUGUST 1556

FILENAME: 70372-047:RMW0OQ3A8.0wG

RGURE 3




—
VOC CONC.
SOIL YAPOR  (ppmV)
1,1-DCE 15.9
- 1,1,1-TCA 24.5 UTH
NOAR TH TCE 22.6 SOA,
TOLUENE 0.09
ENARC-0O BUILDING ETHYL BENZENE 0.08
M—XYLENE 113
UNKNOWN 0.47
725 — TOTAL VOC's 64.8
SV-107 SV-105
SS-107 SS—-105 SV-103
FLOOR ELEV. = 721.2
~ e G G
720 - )
715 " voC CONC.
voc CONC. vOC CONC. { ; SOIL (opb) voC CONC.
SOL VAPOR _ (pom¥) -
VINYL CHLORIDE 0.4 voC CONC. %‘D—Qﬁ ms%% " ND toa %gl J
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1. SEE FIGURE 3 FOR PROFILE LOCATION. _ SOIL VAPOR
LOCATION ; H & A OF NEW YORK
. ALL SOIL VAPOR VALUES IN PARTS PER MILLION BY VOLUME (ppmV). KQX Geotechnical Enginears & Environmental Consuttants

ALL SOIL VALUES IN UG/KG OR PARTS PER BILLION (ppb).

SV-102, 103, 105 AND 107 VAPOR SAMPLES OBTAINEO
DURING SOURCE AREA SOIL VAPOR SURVEY WORK ON
S MAY 1994, SV-~121 WAS SAMPLED DURING SITEWDE
SURVEY WORK ON 10~11 MAY 1994.

B-2 AND B8-3 SAMPLED NOVEMBER 1990.

5. REFER TO TEXT FOR ADDITIONAL INFORMATION.

ENARC—-0 MACHINE PRODUCTS, INC.
SAMPLED INTERVAL REMEDIAL INVESTIGATION

PERMANENT SOIL VAPOR UMA, NEW YORK
MONITORING POINT

———— SOIL SAMPLE SOURCE AREA SOIL. VAPOR SURVEY
SUBSURFACE PROFILE A-A’
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New York State Department of Environmental Conservation
Division of Solid & Hazardous Materials

Bureau of Hazardous Waste Facilities

50 Wolf Road, Albany, New York 12233-7252

(518) 457-9255 Fax (518) 457-9240 T

John Cahill
Acting Commissioner

January 6, 1997

.Mr. Ronald Iannucci, Sr., President
Kaddis Manufacturing Corp.

P.O. Box 92985

Rochester, NY 14992-9085

Dear Mr. Iannucci:
Re: 'Enarc-0 Machine Products, Inc.
Lima, New York

Department staff have reviewed the soil and TCLP leachate
data for the four samples collected on October 31, 1996 at the
Enarc-0 Machine Products site in Lima, New York.

The data quality of the soil samples appears to be fine and
this data does demonstrate that the amount of contamination in
the soil samples is well below, by a factor of about 50 times,
the soil sediment action levels in TAGM 3028.

The TCLP leachate values for these same locations result in
three samples being non-detected, and one location reporting
values of 84 ppb for tetrachlorcethylene and 77 ppb for
trichlorocethylene. These leachate values appear to have a high
bias since they are grater than the thecoretical amount that could
be leached based on the soil sample results.

These TCLP leachate values are well below the values that
would classify this material as a characteristic waste. Because
of this the Department sees no reason why this material cannot be
disposed of in a permitted solid waste landfill. We believe this
choice will be protective of the environment and cost-effective
for your company.
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If you need and further assistance, please contact Mr. John
Petiet regarding this issue at (518) 457-9255.

Sincerely,

Steve Kaminski P.E.
Supervisor
Eastern Engineering Section

Bureau of Hazardous waste Facilities
Division of Scil & Hazardous Materials

cc: D. Rollins, Reg. 8

Mike Ryan
R. Mahoney, H&A S
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