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ACRONYMS 

BGS Below Ground Surface 

CCLRC Cuyahoga County Land Reutilization Corporation 

CERCLIS Comprehensive Environmental Response, Compensation and Liability Information System 

cis-1,2-DCE cis-1,2- dichloroethene 
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CP Ohio VAP Certified Professional 
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IA Identified Area 
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NFA No Further Action 

OAC Ohio Administrative Code 
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Ohio EPA Ohio Environmental Protection Agency 

Ohio EPA-DERR Ohio Environmental Protection Agency-Division of Environmental Response and Revitalization  

PAH Polynuclear Aromatic Hydrocarbons 

PCB Polychlorinated Biphenyl 

PID Photoionization Detector 

RAP Remedial Action Plan 

RCRA/RCRIS 
Resource Conservation and Recovery Act/ Resource Conservation and Recovery Information 
System 

SVOC Semi-Volatile Organic Compound 

TCE Trichloroethene 

TCLP Toxicity Characteristic Leaching Procedure 

TPH Total Petroleum Hydrocarbons 

UPUS Unrestricted Potable Use Standard 

USD Urban Setting Designation 

USEPA United States Environmental Protection Agency 

USGS United States Geological Survey 

UST Underground Storage Tank 

VAP Voluntary Action Program 

VISL US EPA Vapor Intrusion Screening Levels 

VOC Volatile Organic Compounds 

ZVI Zero-Valent Iron 
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1.0 GENERAL INFORMATION AND BACKGROUND 

1.1 Project Objective  

Partners has developed this Revised Remedial Action Plan (RAP) and Analysis of Brownfields Cleanup 
Alternatives (ABCA) for the Euclid-Woodlawn Redevelopment Site located at 12500-12524 Euclid Avenue 
and 1810 Woodlawn Avenue in East Cleveland, Cuyahoga County, Ohio. (Property).  This RAP/ ABCA has 
been prepared for Cuyahoga County Land Reutilization Corporation (CCLRC/Client).  It is Partners 
understanding that future redevelopment plans may include a muti-family, mixed use, or commercial use. 

This RAP defines the remedial tasks that will be required in order to be compliant with Ohio Voluntary Action 
program (VAP) standards for residential land use, commercial/industrial land use and 
construction/excavation activities.   

1.2 Project Property  

The Property is listed on the Cuyahoga County Auditor’s website as three individual tax parcels identified 
as Parcel Numbers 672-13-009, 672-13-010, and 672-13-011. The Property is currently comprised of 
approximately 0.75 acres of vacant land and gravel parking. The Property is currently owned by CCLRC.  
The Property location is shown on Figure 1.   

This RAP addresses one soil remedial action area and one groundwater remedial action area. The soil 
remedial action area consists of an approximately 1,735-square foot area located on the southeastern 
portion of the Property. The groundwater remedial action area consists of an approximately 9,500-square 
foot area that encompasses the soil remediation area and extends north to the Property boundary. 

1.3 Potential Adverse Impacts Caused by Extreme Weather 

The Property is located in East Cleveland, Ohio which has a moderate climate.  The primary concerns for 
adverse weather would be extreme heat or extreme snow/cold. 

According to the Federal Emergency Management Agency (FEMA) Flood Zone Map 39035C0088E, the 
Property is located in a Minimal Flood Hazard Area as determined by FEMA (https://fema.gov). 

The Property is located in an urbanized area of the City of East Cleveland, with little to no wildfire risk.  
There is an established fire department within close proximity of the Property. 

Therefore, the potential for adverse impacts due to extreme weather are considered minimal.  

No structures are currently present at the Property. The northeastern portion of the Property is currently 
developed with a gravel surfaced parking area. The remainder of the Property is grass or gravel covered. 

Based on the geography of the Property and its proposed reuse (residential, mixed use or commercial), 
changing temperature, rising sea levels, wildfires, changing dates of ground thaw/freezing, changing 
ecological zone, saltwater intrusion and changing groundwater table are not likely to significantly affect the 
Property. 
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1.4 Previous Investigations 

Partners has worked closely with CCLRC since 2019 to work towards the redevelopment of the Property. 
Partners has prepared the following reports for the Property and adjoining sites.  

• Phase I Environmental Site Assessment, Mickeys Parcels Site, 12550-12558 Euclid Avenue, 1819-
1823 and 1810 Woodlawn Avenue, East Cleveland, Ohio dated May 23, 2019. 

• Limited Phase II Investigation, Mickey’s Parcels Site, 12550 Euclid Avenue, East Cleveland, 
Cuyahoga County, Ohio, for University Circle, Inc., dated August 15, 2019. 

• Supplemental Phase II Investigation, Mickey’s Parcels Site, 12550 Euclid Avenue, East Cleveland, 
Cuyahoga County, Ohio, for University Circle, Inc., dated November 27, 2019. 

• Phase I Environmental Site Assessment, Mickeys Parcels Site, 12520-12570 Euclid Avenue and 

1810 Woodlawn Avenue, East Cleveland, Ohio dated January 22, 2021. 

• Limited Phase II Investigation, Vacant Commercial Building, 12524 Euclid Avenue, East Cleveland, 
Ohio dated January 28, 2022. 

• Phase I Environmental Site Assessment, Former Gasoline Filling Station, 12500 Euclid Avenue, 
East Cleveland, Ohio dated October 13, 2021. 

• Limited Phase II Investigation, Former Gasoline Filling Station, 12500 Euclid Avenue, East 
Cleveland, Ohio dated February 10, 2022. 

• Closure Assessment, 1810 Woodlawn Avenue, East Cleveland, Ohio dated July 12, 2022.  

Findings of the previous assessments have revealed concentrations of TCE exceeding applicable 
standards in soil (direct contact residential, commercial/industrial and construction worker), groundwater 
(unrestricted potable use and vapor intrusion to indoor air) and soil gas/sub-slab vapor (trench worker and 
vapor migration to indoor air).  In short, the previous assessments have identified chlorinated solvents, and 
TCE in particular, to be the primary COCs driving human health risk.  

Future receptors at the Property may include residents, commercial workers, and construction/excavation 
workers.  Potential future receptors off-Property include residents and construction workers. 

Soil Testing 

Only one soil sample exceeded any of the VAP soil direct contact standards. This was SB-02 (10-12’), 111 
mg/kg TCE, which exceeded Residential (10 mg/kg), Commercial/Industrial (51 mg/kg) and 
Construction/Excavation (17 mg/kg) direct contact standards for TCE. The point of compliance for 
construction worker is 10 feet. 

Previous Soil Gas/Sub-slab Vapor Testing Discussion 

Partners installed one soil gas monitoring point (SV-02) at the Property in July 2019 and two (2) soil gas 
monitoring points (SV-03 and SV-04) at the Property in November 2019. 

Three sub-slab vapor monitoring points were installed inside the building formerly located on the 
northeastern portion of the Property (SSV-01, SSV-02, and SSV-03) in January 2022. 

The sub-slab vapor and soil gas samples were analyzed for VOCs by USEPA Method 8260, Compendium 
TO-15. 
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Sub-Slab Vapor 

With the exception TCE, all detected VOC concentrations were below the Ohio VAP Generic Indoor Air 
Standards due to Vapor Intrusion (Residential Use Category) with the applied attenuation factor of 0.03.  

The concentration of TCE in SSV-01 (675 micrograms per cubic meter [µg/m3]) and SSV-01 Duplicate 
(1,220 µg/m3) exceeded the applicable standard of 70 µg/m3. SSV-01 is located in the southern portion of 
the former building.  The discrepancy between the duplicate and SSV-01 is common in the Certified 
Professional’s s experience and will be addressed during any future vapor sampling by ensuring the flow 
regulators are set equally. 

Soil Gas 

With the exception of TCE, the detected VOC analytes were below their respective VAP comparison 
standards with the applied attenuation factor. 

At SV-02 and SV-03, TCE was present at concentrations of 4,270 µg/m3 and 325 µg/m3, which exceed the 
standards for TCE in a residential scenario with the applied attenuation factor (70 µg/m3). 

The sample locations are depicted in Figure 2.  The VOC Exceedances in soil gas and sub-slab vapor are 
shown in Figure 3. 

VAP-Compliant Phase II 

Based on the previous work at the Property, Partners completed additional investigation activities, the 
results of which are summarized in the following report. 

• VAP Compliant Limited Phase II Investigation, Euclid-Woodlawn Redevelopment Site, 12500-
12524 Euclid Avenue and 1810 Woodlawn Avenue, East Cleveland, Cuyahoga County, Ohio dated 
August 20, 2024. 

The VAP Compliant Phase II Investigation Activities were completed to better delineate potential TCE 
source areas and to determine the horizontal and vertical extent of the TCE above VAP standards (direct 
contact and leaching to groundwater) in soil and above vapor intrusion screening levels (VISL) in 
groundwater at the Property. The information gathered through these activities was used to evaluate the 
feasibility and cost to reduce soil contaminant levels through removal and disposal and/or in situ treatment 
of impacted soils as well as to optimize an in-situ groundwater remediation plan. A copy of the report is 
included as Appendix A. 

During this most recent assessment, Partners advanced a total of 46 soil borings, installed three new 
groundwater monitoring wells, redeveloped two existing groundwater monitoring wells, and sampled all five 
wells. The boring/sample locations are depicted in Figure 2. 

Select soil samples were submitted for laboratory analysis based on a combination of historical information, 
field observations (visual or odor), PID screening results, the most likely depth of a release, and/or the 
potential point of compliance. Based on the conditions under assessment, soil samples were analyzed for 
VOCs by the USEPA Method 8260 (68 samples). 

In addition to the VOC analysis, TCLP samples were selected from the two highest TCE results for waste 
characterization purposes and analyzed for TCLP VOCs, TCLP SVOCs, and TCLP RCRA 8 Metals (two 
samples). 
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Groundwater samples were collected and submitted for laboratory analyses of VOCs by USEPA Method 
8260 (five samples). 

Results 

Subsurface Conditions 

The subsurface profile may be generalized as discontinuous areas of brown to gray lean clay fill with varying 
amounts of gravel, concrete rubble, and brick rubble from the ground surface to depths ranging from 0.5 
feet below ground surface (bgs) to 12.0 feet bgs. The fill materials are underlain by brown silty sand and/or 
light brown to gray lean clay to up to 15.5 feet bgs. Native soils were observed to have hydrocarbon odors 
and staining at various locations. Native soils were underlain by weathered gray shale bedrock first 
encountered at depths of  approximately six feet to as deep as 16 feet bgs and competent shale to the 
terminal depth of the borings (16 feet bgs). The boring and well logs are included in the attached VAP 
Compliant Limited Phase II Report (Appendix A). 

Soil Analytical Results 

Results of current analytical testing indicate that all VOC analytical results were below the respective Ohio 
VAP GDCS standards and Leach-Based Soil Values cited for comparison, except for TCE in nine soil 
samples, benzene in two soil samples and cis-1,2- DCE in one soil sample. 

Results of analytical testing indicate that all TCLP VOC, SVOC and metals analytical results were below 
the Maximum Concentration Table for Toxicity Characteristics Levels cited for comparison except for TCE 
in one sample (F-3A 8-10’ [4.6 mg/l]) was detected above the TCLP Maximum Concentration Level of 0.5 
mg/l.  

The VOC Exceedances in soil are shown in Figure 4. 

Groundwater Analytical Results 

Results of analytical testing indicate that all detected VOC concentrations in groundwater were well below 
the applicable Ohio VAP UPUS and USEPA VISL cited for comparison except for 1,1-dichloroethene 
detected above the Ohio EPA UPUS in two samples, cis-1,2-DCE detected above UPUS in two samples, 
vinyl chloride detected above UPUS in two samples and TCE detected above the US EPA Vapor Intrusion 
Screening Levels (VISL) for Commercial Use, US EPA VISL for Residential Use, and/or Ohio EPA UPUS 
in six samples. 

The Distribution of VOCs in Groundwater are shown in Figure 5. 

Recommendations 

Partners recommended a Remedial Action Plan be developed to address soils and groundwater impacted 
by TCE to reduce contaminant levels in the source area and ensure residential groundwater VISL standards 
are not, and will not be, exceeded at the Property boundary.   

The area of potential redevelopment was described as the eastern portion of the Property, including the 
current gravel parking lot and the grass-covered area south of the parking lot.  The Soil Remediation Area 
consists of an approximately 1,735-square foot portion of the redevelopment area. The Groundwater 
Remediation Area consists of an approximately 9,500-square foot area that encompasses the soil 
remediation area and extends northwest to the Property boundary. The location and extents of the Soil and 
Groundwater Remediation Areas are shown on Figure 6. 
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1.5 Planned Redevelopment 

The planned reuse for the Property may include a multi-family, mixed use, or commercial use. 

2.0 APPLICABLE REGULATIONS AND CLEANUP STANDARDS 

The Ohio EPA VAP standards were used for evaluation of Property conditions.  

Evaluation of Soil 

The Ohio VAP Generic Numerical Direct Contact Soil Standards (GDCS) for the Residential Land Use 
Category, Commercial/Industrial Land Use Category, and Construction/Excavation Activities Category 
(Ohio Administrative Code [OAC] 3745-300-08) were used for evaluation of the results of soil analyses. 

Soil Samples were also compared to the Ohio EPA VAP Derived Leach-Based Soil values for Soil Type II. 

TCLP samples were compared to the Maximum Concentration of Contaminants for the Toxicity 
Characteristic Table in the CFR Title 40 261.24. 

Evaluation of Groundwater 

Results of groundwater analyses were compared to the Ohio VAP Generic and Risk-Based Unrestricted 
Potable Use Standards (UPUS, OAC Rule 3745-300-08, Appendix Table VIII and IX). The UPUS standards 
were developed based on the assumption that groundwater will be used as a source for drinking, cooking, 
and bathing. 

Results of groundwater sampling were also compared to the USEPA Vapor Intrusion Screening Levels 
(VISL) Target Groundwater Concentrations for Residential Land Use and Commercial Land Use and with 
a carcinogenic risk of 1E-5, hazard quotient of 1, an attenuation factor (AF) of 0.001, and a groundwater 
temperature of 11 degrees Celsius in accordance with the Ohio EPA document Sample Collection and 
Evaluation of Vapor Intrusion to Indoor Air for Remedial Response, RCRA and VAP. 

Evaluation of Sub-Slab Vapor and Soil Gas 

Results of sub-slab vapor and soil gas analyses were compared to the Ohio VAP Generic Indoor Air 
Standards due to Vapor Intrusion, Commercial/Industrial Land Use category (OAC rule 3745-300-08, 
Appendix Table V).  To evaluate sub-slab vapor/soil gas results, an attenuation factor is applied to the 
indoor air standard to account for the reduction in concentration during vapor migration in the subsurface 
coupled with the dilution that occurs when the vapors enter a building and mix with indoor air.  In accordance 
with Ohio EPA guidance and USEPA Guidance (June 2015), an attenuation factor of 0.03 was applied to 
the Indoor Air Standards. 

Where applicable, the comparison standard was obtained from the Ohio EPA document titled Response 
Action Levels for COCs at Vapor Intrusion Sites in Ohio (Ohio EPA, 2016). 
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3.0 EVALUATION OF CLEANUP ALTERNATIVES 

3.1 Cleanup Alternatives Considered 

To address contamination at the Property, three different alternatives were considered, including:  

Alternative #1: No Action. 

Alternative #2:  Removal of impacted soil in the six to 12-foot interval from the Soil Remediation Area shown 
on Figure 6. This soil will first be treated to render the non-hazardous waste.  The removal of the soil will 
be followed by  import, placement and compaction of clean aggregate fill material to grade. Perform 
subsequent in-situ treatment of groundwater, with VAP No Further Action (NFA) submitted along with a 
request for a Covenant Not To Sue (CNS) from the Ohio EPA once applicable VAP standards are 
demonstrated to have been achieved.  

 The soil remedial action includes the following tasks: 

Remove the upper six feet of soil in the soil remediation area (Figure 6) and temporarily 
stockpile it nearby on-Property. The underlying TCE impacted six to 12’ bgs interval of soil 
will be treated in-place with chemical and/or biological additives (to be determined by the 
remediation contractor) to reduce the TCE and its daughter product concentrations to non-
hazardous levels and the six to 12’ soil interval will be removed and disposed.  

The acceptable Target Level for TCE in soil remaining at the Property (i.e., upper 6 feet) is 
a linear adjustment of the Leach-Based Soil Value, which is calculated by applying the ratio 
between the groundwater Residential VISL and VAP UPUS values to the Leach-Based 
Soil Value. The resulting Target Level for TCE in soil is 0.045 mg/kg. 

The TCE results of borings F-1 (0.043 mg/kg) and G-2.5 (0.027 & 0.033 mg/kg) are below 
the Target Level and boring G-1.5 (0.055 mg/kg) only slightly exceeds the Target Level.  
The excavated soil in the upper six feet in these areas to be used as backfill will not have 
chemicals of concern exceeding applicable VAP standards based on these results. 

The reported TCE soil concentrations in soil samples from SB-10 and SB-14 exceeded the 
generic leaching to ground water soil value by greater than 200 and 150 times, respectively. 
Although these locations lie outside of the planned soil remediation area, the soil samples 
(SB-10 and SB-14) were taken from 14-16’ and 10-12’, respectively. Since these intervals 
are in the saturated zone, they will be addressed as part of the groundwater treatment. 
During soil remediation field activities, the excavation sidewalls in the direction of these 
locations will be screened with a PID and the soil remediation area will be extended if 
necessary.   

Existing TCE concentrations are summarized in the attached VAP Compliant Limited 
Phase II Investigation (Appendix A).  

Once soil treatment and removal is complete, clean bridging material and soil will be 
imported to replace the 6-to-12-foot interval and the previously removed and stockpiled 
upper six feet of soil would then be backfilled into the soil remediation area. The backfilled 
soil remediation area will then be compacted to support construction traffic. 

The groundwater remedial action will include in situ treatment of groundwater and includes the 
following tasks. 
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The in-situ injection program will target TCE and its daughter products, such as cis-1,2-
DCE and vinyl chloride. An appropriate number of injection points (number and spacing to 
be determined by the remediation contractor) will be needed to treat the approximately 
9,500-square foot groundwater remediation area (Figure 6). The injections will be made at 
appropriate depths bgs to target the impacted groundwater and saturated soils, up to 20 
feet bgs. 

The injection program will utilize direct-push technology to apply the proposed injectant(s). 
The overall program will be designed to reduce source area concentrations and limit plume 
migration, as well as promote conditions in the saturated zone favorable to biologically or 
chemically degrade (injectant to be determined by remediation contractor) chlorinated 
VOCs. The resulting emplacement will treat dissolved phase chloroethenes.  

Subsequent rounds of groundwater monitoring of the five existing wells to confirm the 
effectiveness of the treatment. Partners will complete four quarterly groundwater 
monitoring events, followed by semi-annual groundwater monitoring until target levels are 
achieved and the injectant is no longer active. 

Alternative #3: In-situ treatment of soil in the six to 12-foot interval from the Soil Remediation Area shown 
on Figure 6, followed by in-situ treatment of groundwater from the Groundwater Remediation Area shown 
on Figure 6, and consideration for the installation of a sub-slab depressurization system during construction 
of the future building, with VAP NFA submitted along with a request for a CNS from the Ohio EPA once 
applicable VAP standards are achieved. 

The groundwater remedial action will include in-situ treatment of groundwater and includes the 
tasks described in Alternative #2. 

3.2 Effectiveness, Implementability and Cost of Cleanup Alternatives  

To satisfy EPA requirements, the effectiveness, implementability, and cost of each alternative was 
considered prior to selecting a recommended cleanup alternative.  

Effectiveness 

Alternative #1: No Action is not effective in controlling or preventing the exposure of receptors to 
contamination at the Property. New construction would be complicated by potential worker exposure to 
contaminants in soil and the vapor migration to trenches and indoor air.  Further, the potential for future off-
site migration of contaminants would remain as the source area of contaminants in soil would remain. 
Climate change conditions such as extreme heat or extreme snow/cold would require additional energy to 
cool buildings during hot months and heat buildings during cold months. 

Alternative #2: Treatment of impacted soil in the six to 12-foot interval from the Soil Remediation Area 
(shown on Figure 6) to non-hazardous standards and complete removal of the approximately 494 tons of 
non-hazardous soil in the remedial area followed by the placement of approximately 494 tons of engineered 
clean fill to replace the excavated soil and subsequent groundwater remediation is an effective method to 
address conditions at the Property.  In-situ treatment of groundwater from the Groundwater Remediation 
Area (shown on Figure 6), as described in Section 4.1, is an effective way to eliminate risk at the Property. 
Contamination in the saturated zone and soil in the six to 12-foot interval will be removed and disposed of 
properly, and the trench worker vapor exposure will no longer be a concern. Vapor mitigation for any new 
building may still be required even after soil removal and groundwater treatment under Ohio’s VAP or a 
presumptive vapor mitigation may be implemented. 

The mass excavation (485 tons) may increase the risk of acute exposure of TCE vapors to sensitive 
populations in the neighborhood.  However, the impacted soil would only be exposed to the atmosphere 
for a short time before soil treatment begins, which would reduce the risk of acute exposure to vapors. 
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Although the increased truck traffic for transporting soil off-site and importing clean soil would expose 
residents to increased emissions and stress the City’s streets, the project is relatively small and will occur 
over a short period and thus would not greatly inconvenience nearby residents.  

This work will take place in the Summer of 2025.   The weather forecasts will be watched and activities will 
be timed to avoid rain events to the extent possible. Any surface runoff will be directed away from the 
excavation.  Light to moderate rainfall would not greatly impact remediation activities since runoff will be 
directed away from the excavation, the excavation has a small footprint and in-situ remedial activities are 
taking place mostly below the saturated zone already.  The reagent is mixed with water in order to introduce 
it to the excavation so rainfall will have no impact on the effectiveness of the remedy. 

Alternative #3: In-situ treatment of approximately 494 tons of impacted soil in the six to 12-foot interval from 
the Soil Remediation Area (Figure 6) is an effective way to eliminate the soil risk at the Property. However, 
subsequent treatment of contaminated groundwater in the saturated zone in that area will be impeded by 
the chemicals used to treat the impacted soil, and vapor exposure concern for the construction worker will 
still exist.  Vapor mitigation for any new building will need to be evaluated post-remedy under the VAP prior 
to new construction or a presumptive mitigation (e.g., vapor extraction system to eliminate the risk of TCE 
vapors entering the building) may be implemented. Further, the potential for future off-site migration of 
contaminants would remain as the contaminants in groundwater would remain if applicable VAP standards 
cannot be achieved. 

Implementability 

Alternative #1: No Action is easy to implement since no actions will be conducted.   

Alternative #2: This alternative would require the treatment to non-hazardous standards and removal of 
impacted soil from six to 12 feet from the Soil Remediation Area (Figure 6) of about 1,735 square feet. The 
mass excavation (494 tons) would not increase the risk of acute exposure of TCE vapors to sensitive 
populations in the neighborhood since it will be treated prior to removal. 

Alternative #3: In-situ treatment of soil and groundwater is relatively safe and easy to implement. However, 
treatment of contaminated groundwater in the saturated zone will be impeded by the chemicals used to 
treat the impacted soil that will be left in place, and vapor exposure concern for the construction worker will 
still exist.  Vapor mitigation for any new building will likely be required even after soil treatment and 
ineffective groundwater treatment under Ohio’s VAP. 

Cost 

Alternative #1: There would be no costs for the No Action alternative. 

Alternative #2: Complete removal of treated non-hazardous soil from the Soil Remediation Area and in-situ 
groundwater treatment of the Groundwater Remediation Area would cost on the order of $439,109, 
including VAP related activities to attain an NFA and CNS. Refer to the Alternative #2 table below for a 
breakdown of the costs. 

Alternative #3: In-situ treatment of soil and groundwater would cost on the order of $426,400, including VAP 
related activities to attain an NFA and CNS. Refer to the Alternative #3 table below for a breakdown of the 
costs. 

The following are budgetary probable costs, based on Partners experience and the specific scope of tasks 
anticipated at this time to implement the planned remedies and VAP activities. 
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ALTERNATIVE #1 TASKS COST 

No Action $0 

TOTAL COSTS $0 

 

ALTERNATIVE #2 TASKS COST 

Prepare Soil Specifications and Assist in Selection of Contractor $4,500 

Mobilization & Demobilization $16,646 

Excavating 324 CY of Soil Stockpiling Overburden Onsite, Placing Back in 
Excavation During Site Restoration and Compacting  

$12,482 (1) 

Targeted Soil Treatment to Non-Haz, Removal, Transport, & Disposal $118,341 (2) 

Soil Stabilization with Calciment $17,940 (3) 

Oversight, Project Coordination & Waste Characterization $10,750 

Prepare Groundwater Specifications and Assist in Selection of Contractor $5,000 

In-Situ Groundwater Treatment $125,900 (4) 

Oversight and Project Coordination $11,200 

Groundwater Monitoring (6 Events) $24,000 (5) 

Remedial Action Completion Report $8,500 

Additional VAP Activities $83,850 (6) 

TOTAL COSTS $439,109 

 

ALTERNATIVE #3 TASKS COST 

Prepare Specifications and Assist in Selection of Remediation Contractor $4,500 

Targeted Soil Excavation and In Situ Treatment  $152,250 (7) 

Oversight of In-Situ Soil Treatment Activities $11,200 (8) 

Prepare Groundwater Specifications and Assist in Selection of Contractor $5,000 

In-Situ Groundwater Treatment $125,900 (4) 
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ALTERNATIVE #3 TASKS COST 

Oversight and Project Coordination $11,200 

Groundwater Monitoring (6 Events) $24,000 (5) 

Remedial Action Completion Report $8,500 

Additional VAP Activities $83,850 (6) 

TOTAL COSTS $426,400 

(1) Costs for excavating the upper 6 feet of soil (324 CY) and stockpiling onsite, returning to excavation and 
compacting (@$33.50/CY). The cost also includes 15% added as an adjustment for inflation assuming work will 
be completed within two years of award. 

(2) Costs for excavating, treating to render soil non-hazardous, transport, disposal of 486 tons and import of clean fill 
at approximately $372 per ton. The cost also includes 15% added as an adjustment for inflation assuming work 
will be completed within two years of award. 

(3) Soil Stabilization of 48 tons of treated soil with Calciment at $325/ton. The cost also includes 15% added as an 
adjustment for inflation assuming work will be completed within two years of award. 

(4) Costs for in-situ groundwater treatment include five days of labor at $2,790/day plus treatment materials. The cost 
also includes 15% added as an adjustment for inflation assuming work will be completed within two years of award. 

(5) The cost includes four quarterly and two semi-annual groundwater monitoring events at $4,000 per event. 
(6) VAP Activities include VAP PI Report, VAP PII Report, RMP, TA/Agency Communications, and NFA Letter. 
(7) Costs of targeted soil excavation and in-situ treatment of 494 tons of soil at approximately $268 per ton. The cost 

also includes 15% added as an adjustment for inflation assuming work will be completed within two years of award. 
(8) The cost for project oversight is based on a total of 5 work shifts at $2,240 per shift. 

3.3 Alternatives Not Selected 

Based on project size, time, cost, intended future Property use and planned construction/end use 
requirements: 

Alternative #1 – No Action was deemed infeasible because soil and groundwater contamination would 
remain at the Property and because of the possibility of impacted groundwater migrating off-site. 

Alternative #3 – In-situ Treatment of Soil and Groundwater was deemed infeasible because the soil 
treatment would impede the subsequent groundwater treatment.  In-situ treatment of soil without effective 
treatment of groundwater is not an effective way to eliminate risk at the Property. Contamination in the 
saturated zone would not be removed and vapor exposure concern for the construction worker will still 
exist.  

4.0 CHOSEN ALTERNATIVE 

The RAP has been completed in accordance with Ohio VAP protocols and methods.  The RAP is designed 
to address areas of the Property impacted by VOCs (TCE in soil, groundwater and soil gas) in the eastern 
portion of the Property. 

Based on the evaluation criteria, Alternative #2 – Treatment and Complete Removal of 6-12’ Soils and In-
Situ Groundwater Treatment was deemed appropriate because it would be the most effective of the listed 
alternatives to facilitate the planned use of the Property. Treatment and complete removal of soils and in-
situ treatment of groundwater is an effective way to eliminate risk at the Property.  Impacted soil will be 
treated, contamination in the saturated zone will be removed, and vapor exposure concern for the 
construction worker will no longer exist. Removal of non-hazardous soil and in-situ treatment of 
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groundwater is relatively safe and easy to implement. Refer to Appendix B for case studies provided as 
citations to prior successes of in-situ treatment. Additional details regarding the implementation of 
Alternative #2 follow. 

4.1 Remedial Action 

The soil remedial action will be overseen by Partners and CCLRC and includes the following tasks: 

Remove the upper six feet of soil in the soil remediation area (Figure 6) and temporarily stockpile 
it nearby on-Property. The underlying TCE impacted six to 12’ bgs interval of soil will be treated in-
place with chemical and/or biological additives (to be determined by the remediation contractor) to 
reduce the TCE and its daughter product concentrations to non-hazardous levels and the six to 12’ 
soil interval will be removed and disposed.  

The acceptable Target Level for TCE in soil remaining at the Property (i.e., upper 6 feet) is a linear 
adjustment of the Leach-Based Soil Value, which is calculated by applying the ratio between the 
groundwater Residential VISL and VAP UPUS values to the Leach-Based Soil Value. The resulting 
Target Level for TCE in soil is 0.045 mg/kg. 

Existing TCE concentrations are summarized in the attached VAP Compliant Limited Phase II 
Investigation (Appendix A).  

Once soil treatment and removal is complete, clean bridging material and soil will be imported to 
replace the 6-to-12-foot interval and the previously removed and stockpiled upper six feet of soil 
would then be backfilled into the soil remediation area. The backfilled soil remediation area will then 
be compacted to support construction traffic. 

The groundwater remedial action will include in situ treatment of groundwater and includes the following 
tasks. 

The in-situ injection program will target TCE and its daughter products, such as cis-1,2-DCE and 
vinyl chloride. An appropriate number of injection points (number and spacing to be determined by 
the remediation contractor) will be needed to treat the approximately 9,500-square foot 
groundwater remediation area (Figure 6). The injections will be made at appropriate depths bgs to 
target the impacted groundwater and saturated soils, up to 20 feet bgs. 

The injection program will utilize direct-push technology to apply the proposed injectant(s). The 
overall program will be designed to reduce source area concentrations and limit plume migration, 
as well as promote conditions in the saturated zone favorable to biologically or chemically degrade 
(injectant to be determined by remediation contractor) chlorinated VOCs. The resulting 
emplacement will treat dissolved phase chloroethenes.  

The following regulation apply to the groundwater remedial actions and will be followed as required: 
40 CFR Part 144 Subpart G – Requirements for Owners and Operators of Class V Injection Wells. 

Subsequent testing of soil gas along the downgradient property boundary and groundwater 
monitoring will be performed.  In addition to the five (5) existing monitoring wells, new wells will be 
installed to replace PMW-200 and between SB-03 and SB-09 to confirm the effectiveness of the 
treatment. Partners will complete four quarterly groundwater monitoring events, followed by semi-
annual groundwater monitoring until target levels are achieved and the injectant is no longer active. 
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4.1.1 Remedial Completion Reporting 

Upon completion of the remedial activities described above, including groundwater monitoring, a 
completion report will be prepared by Partners.  The remediation contractors will provide Partners 
documentation to include actual quantities of soil disposed/imported, compaction records, actual injection 
locations, depth intervals and volumes injected. The completion report will include the contractor-provided 
information and provide data with supporting documentation demonstrating the effectiveness of the 
remedial actions. 

5.0 GREEN AND SUSTAINABLE REMEDIATION MEASURES FOR SELECTED ALTERNATIVE 

To make the selected alternative greener, or more sustainable, several techniques are planned. The most 
recent Best Management Practices (BMPs) issued under ASTM Standard E-2893: Standard Guide for 
Greener Cleanups will be used as a reference in this effort. A request will be made to the cleanup contractor 
to follow an idle-reduction policy and use heavy equipment with advanced emissions controls operated on 
ultra-low sulfur diesel. The excavation work could be conducted during the dry-weather months 
(summertime) in order to minimize groundwater infiltration into the excavation area, in turn reducing 
dewatering needs and the amount of dewatering liquids requiring disposal/treatment. The number of 
mobilizations to the Property would be minimized and erosion control measures would be used to minimize 
runoff into environmentally sensitive areas.  

6.0 CLOSING 

Thank you for the opportunity to serve your needs. Please call us at (800) 763-1363 if you have any 
questions or if we can be of any further assistance. 

Sincerely, 
Partners 
 
 
 
Christopher J. Butcher     John T. Garvey, CP118 
Senior Project Manager     Vice President 
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APPENDIX A 
VAP COMPLIANT LIMITED PHASE II INVESTIGATION 
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APPENDIX B 
PRIOR IN-SITU TREATMENT CASE STUDIES 
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