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6274 East Avon-Lima Road,  Avon, New York  14414-9519
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February 26, 2009

Mr. Antonio Gabrielle
1214 Lake Road
Webster, New York  14580

Mr. Joseph Ognibene
5875 North Byron Road
Byron, New York 14422

Dear Messrs. Gabriele and Ognibene:

Re: Churchville Ford Site  # V00658-8
Remedial Action Work Plan, December 2008
Village of Churchville, Monroe County

The New York State Department of Environmental Conservation (NYSDEC) has completed its
review of the December 2008 Remedial Action Work Plan (RAWP) prepared by Lu Engineers for
the Former Churchville Ford site. Based upon the information and representations given in the
RAWP and the July 2008 Remedial Investigation Report, the RAWP is hereby approved as modified
below:

Remediation projects that utilize injection wells as part of the site cleanup activity are
regulated by the USEPA’s underground injection control (UIC) program. Please provide
USEPA with the notification required by the UIC program using the inventory form
referenced in 40CFR144.26 (form OMB No. 2040-0042 [USEPA form 7520-16])
(Attached). The notification should be made by fax or mail and should include enough
details for USEPA to understand the site and the proposed process and should indicate that
NYSDEC is overseeing and has approved the project. Notifications should be sent to:

Dennis J. McChesney, Chief,
Groundwater Compliance Section
U.S. EPA Region 2
290 Broadway
New York, NY 10007-1866
Voice (212) 637- 4232
Fax (212) 637- 4211
mcchesney.dennis@epa.gov

Alexander B. Grannis
Commissioner



Copies of the notification package will also be sent to NYSDEC, the New York State
Department of Health, and the Monroe County Health Department. 

Once the injection activity has been completed the UIC must be closed in a manner which
protects underground sources of drinking water. The UIC program must be notified of when
and how the wells were closed.

Please submit five (5) CDs containing electronic copies of the RAWP (including this letter) by
March 31, 2009. Please ensure that the electronic files are in pdf format and that the text is
searchable.

Per the schedule in the RAWP, installation of the injection wells is expected to begin in April 2009.
Please proceed with the USEPA notification and notify me when the field work has been scheduled.
Prior to the start of field activities, NYSDEC will send a Fact Sheet to the community to notify them
that field activities are about to begin.   

Thank you for your cooperation in this matter and please contact me at (585) 226-5357 if you have
any questions.   

Sincerely,

Frank Sowers, P.E.
Project Manager

cc: w/attach
Benjamin Bonarigo - Bonarigo & McCutcheon
John Campbell - Oakar Equipment
Gregory Andrus - Lu Engineers
file

ec: w/attach
Bart Putzig Katie Comerford
Bob Knizek Jeff Kosmala
Joe Hausbeck Geoff Laccetti
Mike Lesser 
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1.0 Introduction

This Remedial Action Work Plan (RAWP) was completed on behalf of Okar Equipment
Company to specify the proposed remedial strategy for remediation of contamination
found at the Former Churchville Ford Site #V00658-8. This RAWP has been developed
in general accordance with New York State Department of Environmental Conservation
(NYSDEC) Division of Environmental Remediation (DER) Voluntary Cleanup Program
(VCP) Guide Draft, May 2002 for Site Investigation and Remediation.

This plan will identify Remedial Action Objectives (RAO) and cleanup levels to be
attained. This RAWP will also describe the basis for concluding that the results of the
remediation will be protective of public health and the environment.

The proposed Remedial Action (RA) activities for the Site include:

• Installation of injection wells in the western portion of the main building service
area;

• The implementation of an in-situ chemical oxidation (ISCO) sodium
permanganate (NaMnO4)injection program;

• Creation of a Site Management Plan (SMP);

• Confirmatory groundwater and soil vapor testing in the area of concern; and

• Review of vapor mitigation issues and schematic sub-slab ventilation system
design.

The objective of the proposed RA will be to mitigate potential exposures to
environmental contaminants and contain further movement of contaminants associated
with the presence of chlorinated solvents in saturated soils, groundwater, and soil vapor
associated with former solvent storage.

1.1 Site Description

The Site is located at 111 South Main Street in the Village of Churchville, Town of Riga,
Monroe County, New York (Figure 1). The original Site boundary was a 10.28-acre
parcel (Tax ID # 143.17-1-001.121) owned by Antonio Gabriele and Joseph Ognibene
(see Figure 2). The property was sold to the current owner, Meyers at Churchville, LLC,
in April 2004. In 2006, the property was subdivided into two separate parcels to allow
for realignment of Sanford Road North, which transects the original parcel (see Figure 3).
The new parcels that comprise the original Site boundary are as follows:

• Tax ID # 143.17-1-50: A 6.083-acre parcel owned by Meyers at Churchville,
LLC. This is the main portion of the Site that contains a 22,000-square foot truck
and boat dealership with service bays, a small wooden shed, and parking lot.

• Tax ID # 143.17-1-51: A 1.808-acre parcel located south of Sanford Road;
owned by Meyers at Churchville, LLC. This parcel consists of an undeveloped
grassy area between 1-490 and the new Sanford Road North.

1



Okar Equipment Company
Former Churchville Ford Site Remedial Action Work Plan

• Sanford Road North Right of Way: This portion of the Site consists of Sanford
Road North and a stormwater retention basin owned by the NYSDOT.

The Site is in the process of being re-defined to include only tax parcel 143.17-1-50,
which contains the truck and boat dealership. The parcel is zoned “Highway Commercial
Use District”. The Site is serviced with public water, sewer, gas and electric. Floor
drains within the building discharge to an oil/water separator, located in the north central
portion of the building, prior to discharging to the municipal sanitary sewer system.
Adjacent properties include Sanford Road North and a stormwater retention basin to the
south; a party house to the north; Meyer’s RV to the west; and South Main Street (NYS
Route 36) and residential property to the east.

1.2 Site History

According to previous environmental reports, the Site was utilized as agricultural land
until 1986, when it was developed as an automobile dealership. The facility began
operations in 1987 as Gabriele Ford. According to information obtained from the Town
of Riga Assessor’s Office, the facility was taken over by the Ford Motor Company and
operated as Churchville Ford from 1997-200 1. The Site was vacant from approximately
2001 until Meyer’s Campers purchased the property in 2004. The Site is currently owned
by Meyer’s at Churchville, LLC and utilized as Mark’s Truck and Boat Center.

The main building was originally constructed in 1986, with two additions reportedly
constructed between 1996 and 1999. Operations at the Site included sales and service of
new and used vehicles as well as vehicle washing and detailing.

A 1,000-gallon aboveground storage tank (AST) was formerly located outside the
southwest corner of the main building. This tank has since been removed (date
unknown). Historically, the tank contained gasoline, virgin oil, and/or waste oil.
A 275-gallon virgin oil AST was located in the service area, and a 200-gallon waste oil
AST was formerly located outside the service area. Other vehicle maintenance products
including antifreeze, used antifreeze, parts washing solvents, lubricants, automotive
fluids, cleaners, and waxes were reportedly used onsite and stored in containers of 55
gallons or less.

Contamination was discovered at the Site in 2002 during an environmental investigation
conducted for Meyer’s Campers, as part of a property transfer. A Remedial Investigation
(RI) was conducted by Entrix Environmental and Lu Engineers between 2004 and 2008.
Results of previous investigations are discussed in the following section.
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1.3 Previous Investigations

The Site has undergone a series of environmental investigations. These investigations
include:

• Preliminary Phase I ESA, Entrix, Inc., November 1997

• Preliminary Phase I ESA, Entrix, Inc., August 2001

• Phase I ESA, The Sear-Brown Group, July 2002

• Phase II ESA, The Sear-Brown Group, August 2002

• Remedial Investigation, Entrix Environmental (2004) and Lu Engineers (2006-
2008)

The Phase II ESA performed by Sear-Brown in August 2002 identified petroleum
products and degreasing solvents in saturated soils and groundwater at the Site. Volatile
organic compounds (VOC5) were detected in soil and groundwater at levels above
NYSDEC soil cleanup objectives (TAGM 4046) and NYS groundwater standards. The
impacted soils appeared to be limited to the western portion of the service area, where
solvents were formerly stored. Semi-volatile organic compounds (SVOCs) were detected
in soils above cleanup objectives near the former used oil AST, adjacent to the southwest
corner of the building.

Additional investigation work at the Site was conducted under the Voluntary Cleanup
Program (VCP). A Voluntary Cleanup Agreement was signed in September 2003 by
Antonio Gabriele and Joseph Ognibene (the “volunteers”) and the NYSDEC. An
Investigation Work Plan was originally prepared by Entrix, Inc. (Entrix), the
‘volunteer’s’ consultant. This work plan was approved by the NYSDEC and
investigation activities were conducted by Entrix in 2004. Prior to completion of the RI,
the ‘volunteers’ changed consultants from Entrix to Okar Equipment Company, Inc.
(Okar). Lu Engineers was contracted by Okar to complete the RI. Lu Engineers
prepared a NYSDEC-approved Voluntary Cleanup Program Work Plan in August 2006.
The remainder of the RI activities were conducted by Lu Engineers between September
2006 and February 2008.

The RI conducted by Lu Engineers and Entrix included the following primary tasks:

• Completion of 20 soil borings;

• Installation of nine (9) groundwater monitoring wells;

• Three rounds of groundwater sampling;

• Collection of 16 surface soil samples;

• Collection of three (3) catch basin sediment samples;

• Two rounds of soil vapor intrusion sampling; and

• Cleaning and evaluation of the oil/water separator.
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Results of the RI were presented in a Remedial Investigation Report, prepared by Lu
Engineers (July 2008), and are summarized in the following section.

1.4 Summary of Environmental Conditions

Subsurface soil analytical results did not reveal VOCs, SVOCs, or metals above the
Restricted Commercial Use (RCU) Guidance Values (6 NYCRR Part 375-6). Therefore,
no soil remediation is warranted.

A source area containing elevated levels of trichioroethene (TCE), tetrachioroethene
(PCE), and cis-1,2-dichloroethene (cis-1,2-DCE) has been found in groundwater beneath
the southwestern portion of the building. This area was formerly utilized for solvent and
used oil storage. Figure 4 identifies the extent of total VOCs identified in groundwater at
the Site.

Elevated levels of TCE, PCE, and associated breakdown compounds were also detected
in sub-slab soil vapor and/or indoor air samples located near the southwest corner of the
building. Volatilization to indoor air is a potential exposure route, as elevated levels of
TCE were identified in two of the three Lu Engineers’ indoor air sampling locations.

Analytical results indicate that polynuclear aromatic hydrocarbons (PAHs) are present in
storm sewer sediments and surface soils in the stormwater retention basin located on the
southeast corner of the Site. The PAHs do not appear to be associated with a release or
spill at the Site, but rather from non-point source origins (i.e., vehicle emissions, fluids,
andJor asphaltic debris from adjacent roadways). Given the Site’s current status and
intended future use as commercial property, dermal contact with surface soils within the
stormwater retention basin is not likely.

Based on the findings of the RI, remedial action was recommended to address chlorinated
solvents detected in groundwater at levels exceeding NYS Groundwater Standards and
NYSDEC guidance (TOGS 1.1.1).

1.5 Summary of Remedy

The elements of the remedy are as follows:

• Groundwater and subsurface soils will be treated via in-situ chemical oxidation
(ISCO). Several chemical oxidants are commercially available for use with this
technology. For the purpose of this discussion, sodium permanganate (NaMnO4),
will be the oxidant selected. When this chemical oxidant comes into contact with
organic compounds such at TCE, PCE, and associated breakdown products, a
reaction occurs oxidizing the organic contaminants to relatively benign
compounds, such as carbon dioxide (C02)and water (1120).

The chemical oxidant will be applied through injection wells (4 to 20 feet deep) to
treat saturated soils as well as groundwater. This is to target groundwater with
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chlorinated solvent concentrations in excess of 5 parts per billion (ppb) and 2 ppb
for vinyl chloride.

It is estimated that five new shallow injection points will be installed. Three
existing wells (MW-O1, MW-03, and MW-06) will also be used as injection
wells. The chemical oxidant will be injected during approximately six separate
events over several months. During implementation, groundwater concentrations
will be monitored and colorimetric testing will be conducted to evaluate oxidant
distribution.

• Additional vapor intrusion sampling will be conducted after the oxidant injection
is completed to determine if additional vapor intrusion mitigation or long-term
monitoring measures are needed. If long-term vapor intrusion monitoring is
appropriate, the monitoring plan will be included in the Site Management Plan
(SMP). If mitigation is needed, a Remedial Design Plan (RDP) for the mitigation
system will be prepared and submitted for NYSDEC review and approval.

• Imposition of an institutional control in the form of a deed restriction that requires
a) limiting the use and development of the property to commercial use, which will
also permit industrial use; b) compliance with an approved SMP; c) restricting the
use of groundwater as a source of potable or process water, without necessary
water quality treatment as determined by NYSDOH; and d) the property owner to
complete and submit an annual certification of institutional and engineering
controls.

• Development of a SMP, which will include the following institutional and
engineering controls: a) continued evaluation of the potential for vapor intrusion
for any buildings developed on the Site, including provision for mitigation of
impacts identified; b) monitoring of sub-slab soil vapor, indoor air, ambient air
and groundwater; c) management of the existing cover system to restrict
excavation below the existing cover system including pavement and buildings.
Excavated soil will be tested, properly handled to protect the health and safety of
workers and the nearby community, and will be properly managed in a manner
acceptable to NYSDEC; d) identification of any use restrictions on the Site; e)
provisions for the continued proper operation and maintenance of the components
of the remedy; f) provisions for reporting on activities associated with
implementation of the SMP and progress toward achieving the RAOs; and g)
provisions to implement the NYSDEC approved conective actions or
optimization strategies, as necessary, if any portion of the remedy is not achieving
the RAOs.

• The property owner will provide an annual certification of institutional and
engineering controls, prepared and submitted by a professional engineer or such
other expert acceptable to NYSDEC, until NYSDEC notifies the property owner
in writing that this certification is no longer needed. This submittal will: (a)
contain certification that the institutional controls and engineering controls put in
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place are still in place and are either unchanged from the previous certification or
are compliant with NYSDEC-approved modifications; (b) allow NYSDEC access
to the Site; (c) state that nothing has occurred that would impair the ability of the
control to protect public health or the environment, or constitute a violation or
failure to comply with the site management plan unless otherwise approved by
NYSDEC.

Since the remedy could result in untreated hazardous waste remaining at the Site, a long
term monitoring program will be instituted. This program may include semi-annual
groundwater sampling and analysis for VOCs and metals to monitor the long-term
effectiveness of the chemical oxidation.

1.6 Contemplated Use

The contemplated use of the Site, as listed in the VCA, is ‘Restricted Commercial’ use
excluding day-care, child care, and medical care facilities. Mark’s Truck and Boat
Center will continue to operate at the Site for the foreseeable future. The property is
zoned as Highway Commercial and no plans exist for alternative future use.

2.0 Engineering Evaluation of the Remedy / Remedial Action
Selection

The following Remedial Action Objectives (RAOs) have been established for the Site.

1. To remove contaminants from the media of concern (groundwater and soil
vapor) and establish pre-release conditions if possible. If pre-release conditions
cannot be achieved, the above listed SCGs for soil and groundwater will be
utilized.

2. To minimize the generation of wastes during the remedial action that require
off-site disposal in land disposal units. (TAGM 4030).

3. Prevent ingestion of groundwater with contaminant levels exceeding drinking
water standards.

4. Prevent contact with, or inhalation of, volatiles from contaminated groundwater.

5. Remove the source of groundwater contamination.

6. Prevent ingestion/direct contact with contaminated soil and sediment.

7. Prevent inhalation of, or exposure from, contaminants volatilizing from
contaminants in soil.

8. Prevent migration of contaminants that would result in groundwater or surface
water contamination.

Lu Engineers conducted a detailed review of Site conditions and available remedial
strategies for the removal of chlorinated solvent contamination at the Site. The majority
of conventional remedial methods transfer contamination from one media to another such
as soil vapor extraction, which involves removing petroleum products entrained in soils
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by venting contaminants to the atmosphere. Effluent treatment may also be used, but
may add costs and require additional tracking and regulatory requirements.

Based on the nature of the Site and distribution of contaminants in the subsurface, Lu
Engineers evaluated in-situ chemical oxidation (ISCO) as a way of streamlining the
cleanup process. The presence of primarily chlorinated ethene contamination in
groundwater at the Site, lack of potential groundwater receptors, and developed nature of
the property were key considerations for the selection of ISCO as the primary remedial
strategy for this project.

In-situ chemical oxidation destroys site contaminants in place through simple chemical
reactions rather than transferring contaminants out of the subsurface for discharge or
regulated disposal. When sodium permanganate is used as the oxidant, this process
eliminates the contaminant and typically results in the production of small volumes of
non-regulated chemical by-products such as carbon dioxide (C02), manganese oxide
(Mn02), ionic sodium (Naj, hydrogen (H) and chlorine (Cl) by the following reaction:

4NaMnO4+C2HC13(TCE) 2CO + 2MnO2+ 2Na + H + 3C1

The use of ISCO for remediation of chlorinated solvents in groundwater is an evolving,
but well proven technology. Available government and industry research on the subject,
including recent publications by the United States Environmental Protection Agency
(USEPA)1,Naval Facilities Engineering Command (NAVFAC)2and Interstate
Technology Regulatory Council (ITRC)3has helped to clarify the nature of the ISCO
process for several commercially available oxidants. These oxidants include Fenton’s
Reagent (hydrogen peroxide and iron), persulfate, ozone, and potassium/sodium
permanganate. Based on a review of available literature with respect to the nature and
extent of contamination at the Site, NaMnO4injection is considered the most appropriate
compound for elimination of chlorinated VOCs.

As an alternative, RegenOx, which works very similarly to Fenton’s Reagent, may be
used after the sodium permanganate injection process has been completed, if deemed
appropriate based on results of sampling and testing. RegenOx is a form of activated
percarbonate designed to degrade a wide variety of contaminants. It is a two-part product
composed of an oxidizer/catalyst complex (Part A) and an activator complex (Part B).
The oxidizer (Part A) contains sodium percarbonate (Na2CO3)2(H202)3and a surface
catalyst as the principal ingredients. The two parts are combined and injected into the
subsurface via injection wells. Once in the subsurface, the combined product produces
an oxidation reaction comparable to that of Fenton’s Reagent without a violent
exothermic reaction, as described below.

USEPA Engineering Issue, In-Situ Chemical Oxidation, Scott (3. Huling and Bruce E. Pivetz

2 NAVFAC Southern Division, Systematic Approach to Optimization of a Permanganate In Situ Chemical Oxidation System, June
2004

Technical and Regulatory Guidance for In-Situ Chemical Oxidation of Contaminated Soils and Groundwater. 2d Edition, June 2005
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First, the RegenOx activator complex coats the surface of the contaminant molecule.
Then, the oxidizer complex and contaminant react with the activator complex surface
destroying the contaminant. Direct oxidation is achieved through the following reaction.

C2C14+ 2Na2CO3 3HO2+2H20.4—* 2C02 +4 NaC1 +4 HO + 2 H2C03

2.1 Protection of Human Health and the Environment

The proposed NaMnO4injection program will achieve the RAOs by destroying the
primary source contaminants, TCE and PCE, and other organic contaminants in the
subsurface. ISCO using NaMnO4will typically result in the production of non-hazardous
byproducts, therefore, no waste products will be generated or disposed of.

In-situ treatment is also preferred because it prevents human contact with contaminated
groundwater or subsurface soils during the remediation process.

2.2 Standards, Criteria, and Guidance (SCGs)

The NYSDEC list of potential SCGs has been used to evaluate applicable or relevant and
appropriate requirements for the Former Churchville Ford Site. The following SCGs are
applicable to this Site.

1. NYSDEC Division of Water Technical and Operational Guidance Series
(TOGS 1.1.1) Ambient Water Quality Standards and Guidance Values, dated
June 1998. These standards are based on groundwater as a drinking water
source.

2. NYS Class GA Groundwater Quality Standards, 6 NYCRR Part 703.5.

3. Soil cleanup objectives provided in 6 NYCRR Part 375-6 for Restricted
Commercial Use will be used as soil guidance values for the Site.

4. NYSDOH Final Guidance for Evaluating Soil Vapor Intrusion in the State of
New York, dated October 2006, sub-slab soil vapor I indoor air decision
matrices.

Specific remedial objectives for Site-related constituents are shown in the following
tables.

Trichioroethene (TCE)
Tetrachioroethene (PCE)
cis- 1 ,2-dichloroethene

1- NYS Class GA Groundwater Quality Standards (6 NYCRR Part 703.5)
2- Restricted Commercial Use soil clean-up objectives (6 NYCRR Part 375-6)

Table 1. Remedial Objectives for Soil and Groundwater
Parameter Groundwater Soil Cleanup

Standard’ Objective2
5 ppb 200 ppm
5ppb l5Oppm
Sppb 500 ppm
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Table 2. NYSDOH Soil Vapor/Indoor Air Matrix 1
(TCE, Carbon Tetrachioride, and Vinyl Chloride Guidance Values)

Sub-slab Indoor Air Concentration of Compound (ag/rn3)
Vapor

Concentration
of Compound < 0.25 0.25 to <1 1 to < 5.0 5.0 and above

(ag/rn3)
3 Take reasonable 4. Take reasonable2. Take reasonable and

< 5 1. No further action practical actions to identify and practical actions and practical actions
to identify source and to identify source andsource and reduce exposures
reduce exposures reduce exposures

5 to <50 5. No further action 6. MONITOR 7. MONITOR 8. MITIGATE

50 to < 250 9. MONITOR 10. MONITORIMITIGATE 11. MITIGATE 12. MITIGATE

250 and above 13. MITIGATE 14. MITIGATE 15. MITIGATE 16. MITIGATE

Table 3. NYSDOH Soil Vapor/Indoor Air Matrix 2
(PCE, 1,1,1-TCA, cis-1,2-DCE, and 1,1-DCE Guidance Values)

Sub-slab Indoor Air Concentration of Compound (uglrn3)
Vapor

Concentration
of Compound < 3 3 to <30 30 to < 100 100 and above

(uglm3)
3. Take reasonable 4. Take reasonable2. Take reasonable and

< 100 1. No further action practical actions to identify
and practical actions and practical actions
to identify source and to identify source andsource and reduce exposures
reduce exposures reduce exposures

100 to < 1,000 5. MONITOR 6. MONITORJ MITIGATE 7. MITIGATE 8. MITIGATE

1,000 and above 9. MITIGATE 10. MITIGATE II. MITIGATE 12. MITIGATE

Additional factors that may be considered when evaluating the results are found in the
NYSDOH Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York,
dated October 2006.

2.3 Short-term Effectiveness and Impacts

The short-term effectiveness, oxidant persistence and radial influence of the injection
program will be evaluated as work progresses by means of field and laboratory analytical
testing. Colorimetric testing will be conducted on wells located in the injection area not
being used for oxidant injection. One month after the last injection, samples will be
obtained from nearby wells for laboratory analysis of VOCs (EPA Method 8260). It is
anticipated that the RAOs can be achieved in less than one year.

Safety risks to Lu Engineers’ staff, subcontractors, and other Site workers during
handling of the NaMnO4solution will be taken into account during all site activities.
NaMnO4is a strong oxidizer and can, if contacted with clothing or paper products, result
in fire. This risk can be minimized by wearing protective equipment (i.e., face shield,
plastic apron, gloves) during handling and transferring the solution in a well-ventilated,
open area away from combustibles materials. These preventive measures are
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incorporated into the site-specific Health and Safety Plan (Attachment B) and will be
strictly enforced.

2.4 Long-term Effectiveness and Permanence

The proposed NaMnO4injection program is designed to be a permanent remedy by
destroying the contaminant source in Site groundwater and saturated soils. Once the
source area has been remediated, it is anticipated that residual impacts to unsaturated
soils andJor soil vapor will diminish due to the natural process of reductive dechlorination
in the subsurface.

The potential exists for rebound in post-oxidation groundwater contaminant
concentrations. This may occur via (1) mass transfer from adsorbed and dense non-
aqueous phase liquid (DNAPL) into the groundwater, and (2) contaminant mass transport
in groundwater to monitoring well sample locations. To evaluate the potential for
rebound, semi-annual groundwater sampling will be conducted. The results of this
sampling will be used to determine the long-term effectiveness and permanence of the
selected remedy.

Upon completion of the ISCO, another round of soil vapor intrusion sampling is proposed
to determine if soil vapor and indoor air contaminant concentrations have decreased as a
result of the groundwater mitigation. This will be followed by appropriate action per the
NYSDOH guidance. Additional sampling may be necessary to monitor long-term soil
vapor impacts.

2.5 Reduction of Toxicity, Mobility, or Volume

The proposed remedy is designed to treat a 3,600 ft2 source area near the southwest
corner of the building (see Figure 3). Additional area should be influenced by dissolved
phase transport of the NaMnO4solution and dispersion via groundwater flow. MW-06
will also be utilized as an injection point to treat contaminated groundwater west of the
source area.

The complete removal of chlorinated VOCs will be achieved through chemical oxidation
reactions. This is an irreversible treatment process that eliminates the toxicity, mobility,
and volume of groundwater contamination at the source via chemical processes in the
subsurface. The process will prevent the potential for further migration of groundwater
contamination at the Site and eliminate the source of volatile soil vapor contaminants.

2.6 Implementability

The proposed ISCO injection program is fairly simple to implement, however, there is
the possibility of difficulties due to precipitation of Mn02. This compound can interfere
with the establishment of conditions suitable for beneficial bioremediation following
chemical oxidation. To avoid fouling due to Mn02buildup, the NaMnO4solution will be
diluted to a relatively low concentration (3%) prior to injection.
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Lu Engineers and approved subcontractors are readily available to provide the necessary
resources for installation of the injection wells, chemical injection, and short-term and
long-term operation and maintenance (O&M) activities.

No permits are necessary for the proposed ISCO program.

3.0 Project Plans and Specifications

This Section describes the tasks necessary to construct and implement the proposed
remedy. All remedial activities will be performed under the supervision of Lu Engineers
and the NYSDEC, as appropriate.

3.1 Injection Well Installation

It is anticipated that five (5) new injection wells will be installed on the western portion
of the main building, near the source area (see Figure 4). Three (3) existing shallow
wells will also be used as oxidant injection points (MW-01, MW-03, and MW-06).

Prior to installation of the new injection wells, the Underground Facilities Protection
Organization (UFPO) will be contacted for location of underground utilities. The
location of privately-owned subsurface structures, including floor drains, will be
coordinated with the current owner.

The injection wells will be installed by Trec Environmental,Inc. utilizing a Geoprobe©
style rig equipped with hollow stem augers to a total depth of 11.5 feet below ground
surface (bgs). The wells will consist of 7.5-feet of one-inch diameter Schedule 40 PVC
well screen with a one-inch PVC riser connected to a PVC ball valve and cam lock fitting
at the well head. An Injection Well Detail drawing is provided as Figure 5. All injection
wells will be installed flush-mounted with bolted well covers.

Limited well development may be performed, as necessary. Development water shall be
containerized and disposed of, as appropriate.

The locations and elevations of the newly installed injection wells will be surveyed by a
Lu Engineers’ licensed surveyor. Coordinates for all injection wells will be provided in
meters using the NAD 83 UTM Zone 18 (NYTM) coordinate system. Injection well
elevations will be provided in feet using the NAVD 88 coordinate system.

3.2 NaMnO4Injection

Prior to injection and after the final injection, Lu Engineers will notify the USEPA of the
planned oxidant injections. No permits are necessary for the proposed injection system
as the injection process is “authorized by rule”.

11



Okar Equipment Company
Former Churchville Ford Site Remedial Action Work Plan

Lu Engineers’ subcontractor will utilize a Geoprobe, Incorporated GS-2000 cart-mounted
injection system for the subsurface injection of NaMnO4directly into the contaminated
zone(s) of the saturated soils and groundwater underlying the Site. The contaminated
area to be directly affected by the injection process is approximately 80 feet by 80 feet
(3,600 square feet) and is an average of five feet thick. Surrounding areas will be
influenced by the cross and down-gradient movement of NaMnO4through the saturated
zone.

The amount of oxidant required for contaminant removal has been determined based in
part on a spreadsheet provided by Carus Corporation, the manufacturer of RemOx®
ISCO Reagent, which is the oxidant planned for use at this Site. This spreadsheet is
provided as Attachment A. Site data specifying contaminant levels, saturated soil
porosity, and other factors are input to calculate the amount of permanganate needed to
destroy the Site contaminants. The RemOx® Reagent comes as a 40% solution of
NaMnO4. To avoid fouling due to Mn02buildup, the NaMnO4solution will be diluted to
a 3% concentration prior to injection. At this concentration, it will be necessary to
deliver a total of 136 gallons of solution into each of the 8 injection locations over the
course of the 6 planned injection events.

3.2.1 Dilution of RemOx®
The 40% NaMnO4solution will be mixed in a corrosion resistant drum in
measured proportions with water to achieve the desired 3% dilution. A total of
1.3 gallons of 40% RemOx solution will be added to 21.4 gallons of water
measured in the mixing drum. Minimal mixing will be necessary due to the high
miscibility of the permanganate solution with water.

Personnel handling the NaMnO4solution will don protective equipment including
chemically resistant gloves, aprons, and face shields. RemOx® should be stored
in a closed container in a cool, dry area, as recommended on the Material Safety
Data Sheet (MSDS). Additional health and safety considerations are addressed in
the Health and Safety Plan (Attachment B). The injection process will continue at
each injection point until a total of 22.7 gallons of solution is injected during each
event.

3.2.2 Injection System
Figures 5 and 6 indicate the conceptual design of the injection system. As
described above, the diluted 3% solution will be mixed in a chemically resistant
55-gallon drum. A subcontracted Geoprobe® GS-2000 injection system will be
used for oxidant injection. The solution will then be transferred via chemical-
resistant hand pump and hose (or equivalent methods) to the 9.5-gallon capacity
hopper located on the GS-2000 unit. The GS-2000’s hose will be attached to
injection wells using a one-inch diameter cam lock connector (see Figure 6).

The injection system will manually be moved to each of the 8 injection wells
inside and outside of the building. Exhaust from the GS-2000 will be vented to
the building exterior using flexible, heat-resistant hose and/or ventilation fans.
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The 3% solution will be injected at approximately 50 pounds per square inch
(psi), allowing for a flow rate of approximately 0.45-gallon per minute, or 27
gallons per hour. Actual injection pressure will be measured using a gage located
on the GS-2000 injection line. Oxidant flow rate will be determined based on
timing the injection process.

Approximately 23 gallons of solution will be injected into each of the wells once
every two weeks. A total of six injection events are anticipated in order to
achieve the desired 136 gallons of solution for each injection location.
Adjustments to the frequency and volume of injections as well as the oxidant
concentration may be necessary based on the observed effectiveness of the
program.

The injection process will be documented in the site log book during each
injection event. The amount of oxidant injected, injection pressures and related
information will be documented for future reference.

3.3 Groundwater Monitoring & Sampling

Groundwater levels will be collected from all of the on-site wells prior to each injection,
or at least once a month, to evaluate any changes in groundwater flow patterns resulting
from implementation of the remedy.

Existing monitoring wells in the area that are not used for injection will be tested by field
and laboratory methods to evaluate the effectiveness of the NaMnO4injection program.
These wells include MW-JCL-01, MW-JCL-02, and MW-JCL-03. Colorimetric testing
will be used to determine relative concentrations of NaMnO4in the source area and to
evaluate the oxidant distribution (radius of influence) and persistence.

It is estimated that three to four groundwater samples will be collected from existing
wells MW-JCL-02, MW-JCL-03, and MW-13 during the injection program to evaluate
the effectiveness of the NaMnO4. The samples will be collected using disposable
polyethylene bailers and submitted to Paradigm Environmental Services for analysis of
VOCs and TAL metals. Metals shall be monitored as part of the analytical program
since in situ chemical oxidation can result in increased concentrations and mobilization of
metals in groundwater. Category B deliverables are not anticipated for this portion of the
sampling program.

One month after the final injection, groundwater samples will be collected from
monitoring wells MW-JCL-02, MW-JCL-03, and MW-13 to evaluate the short-term
effectiveness of the ISCO. Groundwater sampling procedures are detailed in the attached
QAPP (Attachment C). These post-injection samples will be submitted to Paradigm
Environmental Services for analysis of VOCs (EPA Method 8260) and TAL metals (EPA
Method 6010).
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To evaluate the long-term effectiveness of the ISCO, monitoring wells MW-JCL-01, -02,
-03, MW-01, MW-03, MW-06, and MW-13 will be sampled for VOCs and metals semi
annually. The sampling results will be submitted to the NYSDEC for review and
evaluated to determine if the groundwater monitoring can be terminated. Monitoring for
metals may be eliminated based on preliminary sampling results and approval from the
NYSDEC. A groundwater monitoring pian will be included in the Site Management
Plan, submitted as part of the final report.

3.4 Site Control and Signage

All of the new injection wells to be installed are located within the Site building, except
for one located adjacent to the south wall of the paint shop (see Figure 3). During
drilling, this outside area will be cleared and coned off as necessary to keep employees
and customers away from the work area. Indoor injection well locations will be
coordinated with Mark’s Truck and Boat staff so that the work area will be cleared of
obstructions and coned off.

During the injections, all combustible materials in the immediate area of the injection
wells will be removed. Cones shall be placed around the wells and associated equipment.
This work will be coordinated with the building owner to minimize disruption of business
activities. Additional site control and safety measures are included in the Health and
Safety Plan (Attachment B).

If necessary, a “Transform the Past. . . .Build for the Future” sign will be displayed on-site
during remediation activities. Sign requirements are as follows.

• Size: 96” wide x 48” high
• Construction: aluminum or wood sign board with vinyl sheeting
• Text Color: PMS 301 Blue, PMS 355 Green
• Type: Caslon 540

A draft layout of the proposed sign is included in Attachment D.

3.5 Vapor Mitigation Plan

Another round of vapor intrusion sampling is proposed after the final injection is
complete to determine the impact on soil vapor from the ISCO of VOCs in the source
area. Sampling will be conducted at the two locations where mitigation was
recommended based on results of the remedial investigation vapor intrusion sampling:

• SVS-JCL-02 I IA-JCL-02

• SVS-JCL-03 I IA-JCL-03

A sub-slab vapor sample and an indoor air sample will be collected at each location. An
outdoor ambient air sample will also be collected upwind of the building. The vapor
intrusion sampling procedure is detailed in the QAPP (Attachment C).
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Based on the results of the post-injection sampling, the appropriate action shall be taken
following the NYSDOH Final Guidance for Evaluating Soil Vapor Intrusion in the State
ofNew York, dated October 2006, as shown on the decision matrices listed in Section 2.2
above. If long-term vapor intrusion monitoring is deemed appropriate, a monitoring plan
will be created for inclusion in the Site Management Plan. If vapor intrusion mitigation
is warranted, a Remedial Design Plan for the mitigation system will be prepared and
submitted for NYSDEC review and approval.

3.6 Site Management Plan

If necessary, a Site Management Plan (SMP) will be created for submission to the
NYSDEC. The SMP will include:

• An Operation, Maintenance, and Monitoring (OM&M) Plan;
• Institutional and Engineering Control Plan;

• Soil Management Plan;

• Reporting provisions;

• Provisions for implementing corrective actions, if necessary; and
• Provisions for site closure and well decommissioning.

The SMP will be signed and stamped by a licensed professional engineer and submitted
with the Final Engineering Report.

4.0 Institutional Controls

Long-term institutional controls, in the form of deed restrictions, will be necessary for
this project. Deed restrictions may include:

• Limiting the use and development of the property to commercial use, which also
permits industrial use;

• Compliance with the approved SMP;

• Restricting the use of groundwater as a source of potable or process water (Note:
public water is supplied to the Site); and

• The property owner to complete and submit an annual certification of institutional
and engineering controls.

The current owners have agreed to file and comply with the necessary deed restrictions,
and a certified copy of such restrictions will be included in the Final Engineering Report.

5.0 Health and Safety Plans

A site-specific Health and Safety Plan (HASP) has been prepared for this project and is
included as Attachment B. The HASP also includes a Community Air Monitoring Plan

15



Okar Equipment Company
Former Churchville Ford Site Remedial Action Work Plan

(CAMP). The HASP and CAMP will be reviewed by all employees before starting Site
work. Monitoring of the work area and screening of soil and groundwater will be
conducted throughout the duration of RA activities using a MiniRAE 2000 PD, or
equivalent.

Lu Engineers’ employees and subcontracted personnel will have completed the OSHA
40-hour HAZWOPER training with current refresher courses. A copy of the HASP will
be available onsite at all times during remedial activities.

6.0 Quality Assurance/Quality Control

Lu Engineers is responsible for the project management, coordination and scheduling,
subcontracting, and quality assurance/quality control (QAIQC) of RA activities. General
QA/QC procedures, including sample preparation and holding times, are described in the
Quality Assurance Project Plan (Attachment C).

Except as noted, analytical work will be performed by an appropriately qualified
ELAP/CLP certified subcontracted laboratory. Analytical methods reflect the
requirements of the NYSDEC Analytical Services Protocol (ASP), Revised June 2000.

7.0 Reporting and Schedule

Upon receipt and review of all necessary data, a Final Engineering Report (FER) will be
prepared including:

• A description of the remedy, as constructed, pursuant to the RAWP;

• A summary of all remedial actions completed;

• A list of cleanup levels/RAOs applied to the remedial actions;
• An evaluation of the effectiveness of the remedy;

• Tables and figures containing all pre-and post-remedial data keyed
appropriately so that completion of the remedial action will be documented.
The figures will clearly indicate the volume of contaminated media
(groundwater and soil vapor), which was remediated;

• A detailed description of any Site restoration activities (if any);
• A description of institutional controls employed at the Site;
• A Site Plan with “as-built” drawings that include all changes made to the final

design during construction, permanent structures, injections wells, monitoring
wells, or other remedial structures, as well as documented areas of changed
conditions or removals;

• Site Management Plan (SMP), as a separate document, signed and stamped by a
licensed P.E.;

• Certification that the RAWP was implemented;
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• Declaration of Covenants and Restrictions (the deed restrictions) recorded with
the County Clerk and certified by the County Clerk to be a true and faithful
copy;

• Fully executed manifests documenting any off-Site transport of waste material;
• Results of all analyses, copies of all laboratory data sheets, and the required

laboratory data deliverables in PDF format;

• Coordinates for all injection wells in meters, using the NAD 83 UTM Zone 18
(NYTM) coordinate system. Injection well elevations will be provided in feet
using the NAVD 88 coordinate system;

• Summary tables of all field measurements including water level elevations,
results of colorimetric tests, and air monitoring results;

• Permits or registrations that were obtained to implement the remedy;
• Sample collection logs;

• Photographs of the remedial system;

• Data usability summary reports (DUSR); and

• Any other information requested from the NYSDEC;

A project schedule, including all anticipated fieldwork and report submission, is included
in Attachment D.

Periodic progress reports will be submitted to NYSDEC and include a description of
work completed during the reporting period, problems encountered, sampling results, and
any changes to the scope of work. These reports will be submitted electronically in
portable document format (PDF) with searchable text, by the 10th day of each month,
until the FER is approved.

8.0 Project Organization

The project team is anticipated to be as follows:

Robert Elliott, P.E. Project Director
Greg Andrus, CHMM Project Manager
Steve Campbell, CHMM Quality Assurance Officer
Eric Detweiler Field Geologist
Laura Smith Field Technician

Subcontractors
Paradigm Laboratories Analytical Laboratory
Centek Laboratories, mc, Analytical Laboratory- soil vapor
Upstate Laboratory ASP Analytical Laboratory
Trec Environmental Geoprobe Contractor
MECX, Inc. Data Validation (as necessary)
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Qualifications for Lu Engineers’ personnel are included in Attachment D. Lu Engineers
has experienced success with permanganate and Regenox® for cleanup of
trichioroethylene and dichlorobenzene in soil and groundwater under contract for the
United States Air Force. Trec Environmental, Inc. has performed oxidant injection on
numerous sites in New York State and will employ the most current methods and
equipment to assure successful completion of this project.
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