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Attachment C1

Project Assumption and Cost Estimate (PACE) Document

This section includes all project assumptions and cost estimates that were developed for this loan application.  The applicant must provide the following information:

1.0
Overall Costs

Provide an overall estimate of project costs for the property separated into the following four major categories:  acquisition, demolition, cleanup/remediation and infrastructure.
This application addresses coal tar contamination in soil and shallow groundwater in the area of multiple above-ground holding tanks designed to store coking operation by-products. All tanks have been drained and removed leaving only the association concrete pads. USEPA addressed coal tar contamination by performing limited remedial activities in 2003. Further remediation of the site will be addressed during this project and is estimated to cost $500,000 for a feasibility study/site characterization and final remedial pilot utilizing the STAR technology. Additional funding needed to complete the project has been secured.
2.0
Major Tasks

Provide a list of all major demolition and cleanup/remediation tasks associated with the project.  If applicable, include a description of the demolition methods and to-scale maps showing which structures will be demolished.
The project involves no major demolition. Soil samples will be taken using a Geoprobe system in strategic locations throughout the project site. These samples will be analyzed resulting in drafting and implementation of a pilot remedial plan by Geosyntec using STAR technology. The pilot remedial plan will involve installing heating elements and monitoring equipment into strategically placed pilot wells. The coal tar will combust in-situ, resulting in a site that meets OEPA VAP standards for petroleum fractions in soil and near-surface groundwater.
3.0
Estimates for Soil, Ground Water and Other Environmental Media

Provide all calculations and assumptions used to determine the estimated volume of contaminated soil, ground water or other environmental media, which will be remediated in each of the property’s Identified Areas. If applicable, include a to-scale map identifying all at grade and sub-grade areas that will be actively remediated.
It is estimated that 50,336 cubic yards (1,359,072 cubic feet) of soil and associated ground water will be remediated using this technology (2.6 acres remediated to 12 feet below ground surface). Please see Property Description for map of pilot area.
4.0
Backfill Estimates

Show all calculations and assumptions used to determine the estimated volume of backfill material, which will be placed at the property for the purposes of this project.
No backfill will be required for this project.
5.0
Demolition and Debris Disposal Estimates

Show all calculations and assumptions used to determine the estimated demolition activities and procedures for disposal of the debris generated from the property for the purposes of this project.  The calculations should include dimensions of site structures which will be demolished, including subgrade areas and a description of the building materials (i.e., brick, concrete, sheet metal, asbestos, etc.).  Please note the amount of material to be recycled and the amount to be removed from the site.
No debris will be generated. 
6.0
General Waste Estimates

Show all calculations and assumptions used to determine the estimated volume of waste materials (i.e., hazardous materials, PCB ballasts and transformers, fluorescent bulbs, etc.) that will be removed from the project property.
No general waste will be generated.
7.0
Detailed Costs

Provide detailed third party cost estimates that correspond to the established remedial activities including any contingencies.  Costs must be itemized and unitized.  Costs for individual activities must be separated (i.e., show the cost per well or soil borings, staff time and analytical costs).  All subcontractor costs over $25,000 must be supported by a cost estimate provided by a potential subcontractor (include in Attachment C2).  Any remedial cost estimates must be certified by the project Environmental Professional for petroleum projects or by the Certified Professional for Voluntary Action Program hazardous substance projects. Any non-remedial cost estimates including demolition and infrastructure, must be certified by an Ohio Professional Engineer.
Please see cost estimate in Attachment C2.

Attachment C2
3rd Party Cost Estimates for Project Activities greater than $25,000

Provide cost estimates for project activities as detailed in the PACE document which are greater than $25,000 and will be performed by a sub-contractor.  The estimate should be provided by a potential subcontractor for the project.  These costs include both remedial activities as well as any demolition activities. [image: image2.jpg]130 Research Lane, Suite 2
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31 March 2011 SiREM Ref: ST-0010-20110331

Amy Alduino

ODOD, Office of Urban Development
77 S. High St. 26" Floor

Columbus, OH 43215-6130

via email: Amy.Alduino@development.ohio.gov

Reference: Proposal for the Evaluation of the Self-sustaining Treatment for Active
Remediation (STAR) Technology for the Treatment of Coal Tar-Impacted
Soils at the Former New Boston Coke Plant, New Boston, Ohio.

Dear Ms. Alduino:

In response to your request, SIREM is pleased to provide this proposal to conduct an evaluation
of the Self-sustaining Treatment for Active Remediation (STAR) technology for the treatment of
coal tar-impacted soils at the New Boston Coke Plant in Scioto County, New Boston, Ohio (the
Site).

OVERVIEW

A systematic program to develop a STAR remediation strategy for the Site is recommended.
Components of this program include:

Laboratory treatability testing;
Pilot test design;

Pilot test implementation;

Full scale design;

Full-scale implementation.

O R0 N

Laboratory treatability testing (Phase I) will evaluate the viability of the STAR process for Site
soils and contaminants and is the subject of this proposal. While STAR has been proven to be
effective for a wide range of contaminants and soils types, including soil / contaminant mixtures
that are similar to those present at the Site, the treatability testing will confirm the technology for
the range of conditions specific to the Site. The collected data will be critical for the proper
design of a pilot system to evaluate the STAR technology in the field (Phase II).

Pilot testing (Phase Ill) is likely to include a single- or multi-well smoldering combustion study as
presented conceptually in Figures 1 and 2, respectively. In this test, one or more smoldering
combustion fronts will be initiated at the bottom of one or more standard construction, stainless
steel ignition wells and maintained through the injection of air. Concentric rings of multi-level
thermocouples will be used to track the progression of the combustion front(s), and gases will
be collected at ground surface to monitor the production of carbon monoxide (CO) and carbon
dioxide (CO2) combustion gases and volatile compounds in the collected air stream. This test
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will collect three key pieces of information that are critical to the design and accurate cost
estimation of a full-scale implementation of the technology (Phase IV):

1. Radius of influence (ROI) — Thermocouple data will be used to estimate ROI, which
govems the spacing, humber, and cost of ignition / air injection wells.

2. Mass destruction rate — Stoichiometric relationships will be used to estimate
hydrocarbon mass destruction rates from combustion gas data (CO and CO2) which will
allow for an estimation of the time scale for full-scale implementation.

3. Volatile mass loading — Volatile mass loading data can be used to select and design off-
gas treatment options for collected vapors.

Phase V is the full-scale implementation of a STAR remedy for the Site.

Each phase of the process provides increasing cost certainty for subsequent phases of work,
and an opportunity to re-evaluate the suitability of the technology for the Site. This proposal
addresses Phase | and provides a conceptual approach and scoping level cost estimates for
Phases Il and [lI.

Cost estimates for each of Phases Il and Ill, in particular cost estimates for field components of
work, will be revised after previous Phases are completed. It should be noted, however, that
additional field characterization may be required prior to planning, costing, and executing a field
component of work (e.g., Phase llI Pilot Test Implementation).

PHASE | —- TREATABILITY TESTING
Scope of Work

Treatability testing will consist of a series of combustion tests to evaluate the suitability of the
STAR process for Site soils and contaminants. The combustion testing will be conducted on
coal tar-impacted soils collected from the following locations at the Site:

1. the potential former lagoon area in the vicinity of boring B-122 at a depth of 8 to 10 feet
below ground surface (bgs); and
2. the former tar tank farm in the vicinity of boring B-112 at a depth of 2 to 4 feet bgs.

Two additional samples from the former light cil loadout and processing area (in the vicinity of
B-130) and the former tar processing area (in the vicinity of B-126) should also be collected for
testing. While data regarding tar content in soils in these areas is sparse, the fomer activities
conducted in these areas suggest the potential for coal tar-impacted soils. It is recommended
that additional combustion testing be conducted on soils from these areas, but that this testing is
performed gratis, as part of the SIREM “Project Contribution” outlined below, following the
successful completion of the first pair of treatability tests and approval of the Phase Il scope of
work outlined below.

The combustion tests will evaluate the soils for the following parameters:
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* Ignition temperature and airflow rate to achieve self-sustaining smoldering combustion;

e Peak temperature (including thermocouple profiles) and the smoldering front
propagation velocity;

* Concentrations of organic contaminants pre and post-combustion; and

* Principal components of gaseous emissions.

Evaluation of these parameters is critical for the proper design of subsequent STAR pilot testing
to be conducted at the Site (i.e., Phase II).

Combustion Test Setup

The combustion tests will be conducted in a 15 centimeter (cm) diameter steel column
externally insulated with mineral wool (i.e., the ‘reaction vessel’). A 12 cm layer of contaminated
soil will be emplaced in the column for each test.

The first test for each soil type will be conducted using base-case conditions (i.e., ignition
temperature of 400°C and air flux of 9.0 centimeters per second [cm/s]). If this experiment
results in self-sustaining smoldering, no further experiments will be conducted. Otherwise the
ignition temperature and flux parameters will be modified within reasonable ranges and the
experiment repeated to evaluate if suitable conditions for self-sustaining smoldering can be
identified. For the condition where self-sustaining smoldering combustion is achieved, average
peak temperature and smoldering front propagation velocity will be derived by the analysis of
thermocouple (i.e., temperature) data.

Soil Sampling and Analysis

A 180 milliliter (mL) soil sub-sample will be collected from a homogenized batch of each pre-
treatment bulk soil sample, and another from a homogenized batch of each treated soil. The
samples will be sent to Maxxam Analytics (London, Ontario) for analysis of:

1. Petroleum Hydrocarbons F1 & BTEX in Soil (Method CCME CWS)

2. Petroleum Hydrocarbons F2-F4 in Soil (Method CCME CWS)

3. F4G (Method CCME Hydrocarbons Gravimetric)

4. Polyaromatic Hydrocarbons (PAH) Compounds in Soil by GC/MS (Method EPA 8270)

Gaseous Emissions Sampling and Analysis

A representative sample of the gaseous emissions from the columns will be collected for the
case of self-sustaining smoldering combustion for each soil sample. The sample will be drawn
from the top of the reaction vessel at a constant rate for the duration of the reaction, to achieve
an integrated sample throughout the procedure. Moisture and condensable components will be
removed from the gas stream and collected in a condensate trap, while the dry gas sample will
be collected in a 5-liter Tedlar bag.

Both dry gas and condensate samples will be sent to Maxxam Analytics (London, Ontario) for
analysis of:
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1. Carbon monoxide (CO) and carbon dioxide (CO,) by GC/TCD (Method EPA 3C)
2. BTEX and Volatile Organic Compounds (VOCs) in the gas phase (Method EPA TO-15A)
3. BTEXand VOCs in the condensate (Method EPA 8260)

Treatability Study Data Deliverables
A report summarizing the treatability testing will be prepared presenting (for each treated soil):

1. Conditions under which self-sustaining smoldering of contaminated soil is successful
(ignition temperature and airflow conditions).

2. A graph of thermocouple (temperature) profiles along the column as a function of time

for the condition where self-sustaining smoldering combustion is achieved.

Average velocity of the smoldering front.

Pre- and post-combustion concentrations of contaminants in soil (as described above).

Principal components of gaseous emissions.

Photos of soils before and after combustion.

o 0w

Sample Submission

Samples should be placed inside durable containers (preferably not glass) that will not break or
open during shipment. A separate 5-gallon bucket filled with each soil type (stainless steel
with crimped top or equivalent) and overpacked for shipment, is preferable. (Note that multiple
smaller vessels can be substituted for a 5-gallon bucket, as long as the required volumes are
shipped.) The overpacking should be a sealed plastic tote, cooler, or other container to ensure
no leaking or spilling of contents. Samples should be clearly labeled and identified.

Samples coming from outside Canada will require a soil import permit which will be provided
upon request. A copy of the pemit and permit number must be clearly posted on the outside of
the shipping container and be included in the shipping documents.

Samples for the combustion testing should be sent directly to UWO at the following address:

Paolo Pironi

c/o Tim Stephens

Technician, Environmental and Advanced Concrete Labs
Department of Civil and Environmental Engineering
University of Westem Ontario

(519) 661-2111 x. 87794

Fax: (519) 661-3942

Istephens@eng.uwo.ca

Cost Estimate and Assumptions

SiREM is prepared to conduct the proposed scope of work for the Phase | STAR treatability test
for a fixed-fee of $33,000:
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Number of Samples 2
Sample Collection / Shipping $3,000
Cost per Sample Testing $15,000
Total Cost $33,000

The cost includes all work (labor, soil and gas / condensate testing, general and test-specific
equipment and disbursements, and waste disposal) as described in this proposal.

This cost estimate is based on the following assumptions:

1. No work plan for the treatability study, other than this proposal, will be required for
submittal/approval by regulatory agencies.

2. Field sample collection and shipment will be arranged by Brownsfield Restoration Group.

3. Theissued report will be considered final (i.e., no draft report will be generated).

4. No substitution of analytical laboratories or methods, unless communicated in advance.
Additional charges may apply.

Samples collected from the former light oil loadout and processing area (in the vicinity of B-130)
and the former tar processing area (in the vicinity of B-126) will be stored for subsequent testing
at no charge (a $30,000 value) if:

1. Self-sustaining smoldering combustion conditions are achieved for the potential former
lagoon area and former tank farm samples (i.e., the tests outlined above are deemed
successful); and

2. A subsequent proposal for the Phase Il Pilot Test Design scope of work (conceptually
outlined below) is approved.

PHASE Il - PILOT TEST DESIGN

The data generated during the Phase | Treatability Testing will be used to produce design
drawings and a Work Plan suitable for the construction and implementation of the Phase IlI Pilot
Test. As discussed above, the key data gaps to be addressed by the Phase Il pilot test are: 1)
ROI; 2) mass destruction rate; and 3) volatile mass loading rate. Each of these data gaps can
be filled by either a single well pilot test or a multi-well pilot test; however, the multi-well pilot test
can also be used to evaluate:

* ROl variability — sensitivity of the ROI estimate to subsurface heterogeneity at the Site;

« Ignition variability — sensitivity of the ignition protocol (energy input, pre-heating duration,
etc.) to subsurface heterogeneity at the Site;

« Combustion front directional control — evaluation of whether a specified area (i.e., the
area between a pair of wells) can be effectively targeted by the STAR process; and

o Inter-well interference during combustion front ignition

The purpose of the Phase Il Pilot Test Design is to finalize the approach for STAR evaluation in
the field based on the design criteria elucidated during the Phase | Treatability Testing, and will
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significantly reduce the current cost uncertainty associated with the Phase IIl Pilot Test
Implementation.

The scoping level estimated cost to complete the Phase Il Pilot Test Design is $57,000 (+/-
15%). This cost estimate is subject to change following completion of the Phase | Treatability
Testing or in response to data collection requests by the United States Environmental Protection
Agency or other stakeholders and will be the subject of a subsequent proposal if the Phase |
work is successful.

PHASE Ill - PILOT TEST IMPLEMENTATION

A single well or multi well pilot test, similar to the conceptual schematics presented in Figures 1
and 2 (respectively), should be conducted to evaluate the STAR process in a field setting and to
collect the data necessary for up-scaling the process to “full-scale” implementation at the Site.
The location of this test should be selected following completion of the Phase | treatability
testing outlined above, and more than one test may be recommended depending on the degree
of combustion property variability observed during that study. Based on data currently
available, the potential former lagoon area in the vicinity of boring B-122 or the former tar tank
farm in the vicinity of boring B-112 are locations well suited for this test.

Figure 1 shows a cross-section of a single-well pilot test conceptual design, including
thermocouples for ROl approximation and combustion front tracking, a surface cover for vapor
collection and treatment and vapor mass loading / mass destruction rate estimation. Figure 2
shows a plan view of a 4-well test that would be set up in an analogous manner to that depicted
in Figure 1, but with multiple potential ignition / air injection wells to evaluation ROI variability,
ignition variability, and combustion front directional control. The spacing of the 4 wells in the 4-
well test is staggered (spaced 5, 7 and 10 feet; see Figure 2) to represent a variety of possible
well grid sizes. With this configuration, the test will evaluate the ability of the combustion front to
advance to the inter-well space between wells of different spacings, as well as the ROI of each
well.

A report presenting the results of the Phase Il pilot test will be prepared following completion of
the test in accordance with the Work Plan to be prepared as part of the Phase Il Pilot Test
Design.

The estimated cost to complete a single well pilot test is $389,000 (+50%/-30%) and the
estimated cost to complete the 4-well pilot test is $449,000 (+50%/-30%). These scoping level
cost estimates are based on unit rates and past experience with the implementation of the
technology and are intended for planning purposes only. A proposal for the Phase IlI Pilot Test
Implementation will be submitted following the completion of the Phase Il Pilot Test Design.

The 4-well test represents a cost increase of approximately 15% over the single-well test, but
provides significantly greater confidence for transitioning the technology from the pilot scale to
full scale. The 4-well test will provide a more complete picture of STAR behavior at the Site and
is therefore more likely to enable a go / no-go decision with respect to full-scale implementation
of the technology at the Site without further pilot testing.
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The cost uncertainty associated with this phase of work will be reduced significantly (to +/- 15%)
following completion of the pilot test design (described as Phase Il above).

SCHEDULE

SiREM is prepared to commence the Phase | Treatability Testing upon award of contract. The
treatability test will require two weeks to complete for each sample following receipt of Site
materials. Results of sample analysis are expected from Maxxam Analytics (London, Ontario)
two weeks after the completion of the tests. A combustion testing report will be submitted within
one week of receipt of the final analytical data. Therefore, the Phase | scope of work is
estimated to require 7 to 11 weeks to complete following receipt of samples and authorization to
proceed.

The Phase Il Pilot Test Design can be completed in 2 to 3 months following the submission and
approval of the Phase | Treatability Test Report and the proposal for the Phase Il scope of work.
The Phase llI Pilot Test cannot be scheduled until the Phase Il Pilot Test Design is completed.
Itis, however, estimated that the test duration will be approximately 2 to 4 weeks.

CONCLUSIONS

A concerted and complex administrative effort on the part of the Clean Ohio program, United
States Environmental Protection Agency (US EPA), Ohio EPA and others will be required to see
the program outlined above to completion. SIREM appreciates the nature of this collaboration,
recognizes the benefit of this collaboration towards the development of the STAR technology,
and would be willing to make a “Project Contribution” for the fulfillment of the scope of work
outlined above. This Project Contribution may include the following:

* Additional treatability testing for samples collected from the former light oil loadout and
processing area and the former tar processing area will be conducted following the
successful completion of combustion tests for the potential former lagoon area and
former tank farm samples and approval of a subsequent proposal to conduct the Phase
Il Pilot Test Design - $30k value.

e Free use of data logging equipment and wiring for thermocouples during pilot testing
(Phase IIl) - $15k value.

* A forensic analysis of pilot test data conducted by the STAR Academic team (led by our
combustion expert, Jose Torero, at the University of Edinburgh) to aid in the design and
successful scale-up to full-scale STAR implementation at the Site - $20k value.

In total, SIREM is willing to make a $65,000 Project Contribution during the three phases of
work outlined herein in recognition of the significant support offered by Clean Ohio, US EPA,
Ohio EPA, and others. This contribution will be made at the appropriate stage of the project
(e.g., data logging equipment thermocouple wiring will be made available during the pilot testing
phase in which it will be used).
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Phase | Treatability Testing (combustion testing of two soils) is the first step in a systematic
approach to evaluate the STAR technology for the New Boston Coke Site. Subsequent phases
of work discussed conceptually herein (Phase Il Pilot Design and Phase Ill Pilot
Implementation) are subject to revision and reduced cost uncertainty as previous phases of
work are completed.

The total estimated cost for the proposed Phase | treatability testing is $33,000. Therefore, the
total, scoping level estimated cost for the entire Phase | through Il program outlined above is
$479,000 (single well) or $539,000 (multi well) in addition to the $65,000 SiIREM Project
Contribution presented above. These total costs assume that the Phase | Treatability Study
costs are fixed fee and that the Phase Il and Il costs have associated cost uncertainty of -30% /
+50% and are provided for planning purposes.

If SIREM's proposal for Phase | treatability testing is acceptable, please indicate agreement by
having an authorized representative sign in the space provided below and returning a complete
copy of this proposal and attachments to Gavin Grant's attention. Should you have any
guestions or need additional information regarding this quotation, please contact Gavin at 1-
519-822-2265 extension 247.

Sincerely,

¥ - {

Gavin Grant, Ph.D., P.Eng.
Senior Engineer

ey

David Major, Ph.D.
Principal

Purchase Order Request Approved:

Signature For Ohio Office of Urban Development

Printed Name

Date
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ATTACHMENT C3
ANALYSIS OF BROWNFIELD CLEANUP ALTERNATIVES

(ABCA)
Analysis of Brownfield Cleanup Alternatives

Former New Boston Coke Plant

600 River Ave. 

 New Boston, Ohio 45662

September 22, 2011

I.  Purpose

The purpose of this memorandum is to document the remediation activities and the alternate remedial strategies that were considered for the Former New Boston Coke Plant site, located at 600 River Ave., New Boston, Ohio 45662 (the Property).

An Ohio Environmental Protection Agency (OEPA) Voluntary Action Program (VAP) Phase I Property Assessment was completed in November 2008 by Brownfield Restoration Group, LLC (BRG).  This assessment concluded there were multiple Identified Areas (IAs) on the Property in connection with the former commercial/industrial uses.  Sampling activities associated with a VAP Phase II Property Assessment (to be complete October 2011 by BRG through the Clean Ohio Brownfield Program) confirmed presence of coal-tar contamination in the soil and groundwater concentrated within a one-acre portion of the property known as the “tank farm” site.

The Property has been vacant since the plant closed in 2002.  Its past uses include commercial and industrial activities conducted by the New Boston Coke Corporation, manufacturers of coke to support the neighboring steel plant.  The goal of the project is to fund treatability and pilot testing that will lead to a full-scale site remediation plan and implementation using a new remedial technology that can simultaneously remediate dense non-aqueous phase liquids (DNAPL) in soil and groundwater. This technology is referred to as Self-sustaining Treatment for Active Remediation (STAR), developed by SiREM, and has been used successfully in numerous laboratory studies as well as an in-situ pilot at a New Jersey creosote factory.   The surrounding area has been remediated and supports multiple redevelopments including a Wal-mart and a steel distribution facility (Infra-Metals). It is proposed that the 37-acre site will be developed into $14 million dollar facility for MarkWest Energy Partners, L.P. Twelve construction jobs and five full-time environmental consultant jobs will be supported with the funding provided by this grant.
II. Physical Location and Property Description
The Former New Boston Coke Plant site is located at 600 River Ave., New Boston, Ohio 45662, within the county of Scioto.  The Property encompasses approximately 15.115 acres, comprised of permanent parcel number: 34-0670, 34-0674, and 34-0669. The tank farm project site is approximately 2.6 acres and will be surveyed and transferred to the applicant prior to the grant agreement execution date.

The Property is vacant and cleared, with all above-ground structures removed in 2009.
III. Site History

Coking operations occurred from 1917 to 2002 to support the adjacent steel mill that operated from 1894 to 1980. By-products of the coking operations were generated, processed, and stored in this 2.6 acre portion of the property where soil and groundwater are heavily contaminated with coal-tar distillates. USEPA performed remedial action in 2003-2005 to remove ammonia liquor, sodium hydroxide, PCB oils, and light oil and sludge, and mercury. The New Boston Coke Corporation filed for bankruptcy and was under receivership in order to liquidate the corporation’s assets in 2009.
IV.  Remedial Investigations

The following information details the environmental site assessments that were completed on the Property.

A Voluntary Action Program Phase I Property Assessment Report was prepared for the Property by BRG, LLC, in November 2008, for SOPA.  The report concluded that the property contained the following eleven (11) Identified Areas:

· Former wastewater treatment plan

· Former transformer building

· Former quench pit

· Former coke ovens

· Former light oil loadout and processing area

· Former coal tar processing area

· Former floodwall tunnel outfall

· Former coal storage area

· Former tank farm area

· Former administrative buildings and underground utility areas

· Former diesel repair shop and oil-water separator

The Phase I Report indicated the IAs should be further investigated via a Phase II Property Assessment.
A Combined Preliminary Assessment/Site Inspection was prepared for the Property by the Ohio EPA in August 2005.  The survey concluded surface and sub-surface soils are extensively contaminated with multiple chemicals and that surface water runoff to the Ohio River was a concern.
V. Proposed Actions and Estimated Costs

 At this time, SOPA is pursuing supplemental funding for a pilot test of the STAR technology at the tank farm site.  SOPA would like funding from the Ohio Department of Development in order to implement the treatability tests and fund pilot test design, as well as partial funding for the remediation pilot.  Funding for the remainder of the pilot is being sought from EPRI, SODI, and Wastern as well as the Clean Ohio Brownfield Program. 

The proposed actions include treatability and pilot test design as well as the implementation of a multi-well pilot test to remediate coal tar in soil and groundwater within a delineated area on the tank farm site.

The estimated cost for completion of the treatability and pilot test design is $90,000.   The estimated cost for implementation of a multi-well pilot test is approximately $539,000.  
VI.  Alternative Analysis

Alternative actions for the coal tar remediation project are as follows:

1) Excavation and Pump-and-Treat; 
a. Effectiveness - this would effectively remove all coal tar materials from the site to the excavated depth, so risk would be reduced for direct contact with soil once a cap of clean fill was placed. Groundwater pump-and-treat actions could reduce DNAPL in groundwater as well as prevent continued migration of contamination downgradient to the Ohio River. Engineering and institutional controls, including an operation and maintenance plan, will be necessary following this action.  
b. Ability to implement - this action can be implemented using standard remediation techniques, however the success of such established practices varies with respect to DNAPL remediation. 
c. Cost - The primary advantage to this option would be effective removal of coal tar from site to the excavated soil depth utilizing relatively simple techniques. However, the cost of soil excavation, transportation, and disposal at an offsite facility would be very high and contamination would remain in groundwater due to existing DNAPL and leaching from any remaining overlying contaminated soils.  In addition, due to operation and maintenance costs of a pump-and-treat system, as well as any required engineering controls to address remaining soil contamination, the long-term cost for this alternative could range from $2-8 million dollars. 

2) Remediation using STAR technology;
a. Effectiveness – This technology has proven to successfully remediate coal tar contamination in soil and groundwater simultaneously. Multiple in-situ treatments may be needed to eliminate coal tar from deep soils and groundwater. Translocation of contaminated soils will be minimal to non-existent since this technology eliminates the contamination by in-situ combustion. 

b. Ability to implement – The largest challenge in this alternative is heterogeneity of contamination and soil characteristics on the site. Although the feasibility testing and pilot test plan can refine the procedure, unknown conditions will still exist. Therefore, it is probable that multiple adjustments and reiterations of the remedial process may be required to eliminate contamination throughout the entire tank farm site.
c. Cost - the cost for the feasibility study, pilot test plan, and pilot test is estimated to be $629,000.

3) No Action;
a. 
Effectiveness - leaving coal tar contamination in its current state would pose an increased risk as contamination continues to migrate over time. Although some natural attenuation will occur, the Property will be a risk to human health and the environment due to levels of contamination in perpetuity without active remediation efforts. 

b. 
Ability to implement - this action requires no implementation. 

c. 
Cost - while there is no initial cost to this action, this option is not protective of human health and the environment, does not significantly reduce toxicity, mobility, or volume of waste, nor does it prepare the site for any sort of economically productive future use. If the chronic effects of this site on the local environment and surrounding communities are considered, this option would be the most costly.
VII. Recommended Alternative

Based on a comparison of the effectiveness, the ability to implement, and cost of each alternative, Alternative No. 2 is the recommended alternative.  This remedy fully addresses the threat to public health and the environment and permits the Project to proceed in a timely fashion.

VIII. Public Participation
Public notice of this application for funding, including this Analysis of Brownfield Cleanup Alternatives, will be in The Portsmouth Daily Times and made available in electronic format on the Village of New Boston’s website (http://www.newbostonvillage.com/) in accordance with the Community Relations Plan for the project. 


Attachment C4
Remedial Action Plan- See Attachment C2 for description of planned activities related to this remediation plan.
Attachment C5
Phase I Environmental Site Assessment Report
Please see electronic copy, included in this application.
Attachment C6
Phase II Environmental Site Assessment Report- Not Required
Attachment C7

Additional Site Assessment Reports- Not Required
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