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EXECUTIVE SUMMARY

Ashtabula River Partnership
Comprehensive Management Plan

The Comprehensive Management Plan (CMP) is a feasibility-level planning document for a one-time
cleanup of contaminated sediments in the lower Ashtabula River and Harbor. The CMP was developed
by the Ashtabula River Partnership (ARP); an organization made up of the members of the diverse
community interested in the Ashtabula River and Harbor sediment remediation and ecological
restoration. The Partnership was established in 1994 with a stated purpose of exploring how to
effectively remediate the contaminated sediments in the Ashtabula River and Harbor. The Partnership
includes over 50 official partners, including the United States Environmental Protection Agency
(USEPA), the United States Army Corps of Engineers (USACE), the Ohio Environmental Protection
Agency (OEPA), the United States Fish and Wildlife Service (USFWS), as well as many other Federal,
State, and local affiliates.  The USACE, Buffalo District, working as a partner and at the direction of the
Partnership, has taken the lead as the Project Manager in the preparation of the CMP and Environmental
Impact Statement (EIS).

The lower Ashtabula River and Harbor was designated a Great Lakes Area of Concern (AOC) in 1985
by the International Joint Commission (IJC).  The lower Ashtabula River is defined as the
two-mile reach extending from the upper limit of the Federal navigation channel to the mouth.
Beneficial use impairments include:

1. Restriction on fish and wildlife consumption.
2. Degradation of fish and wildlife populations.
3. Fish tumors and other deformities.
4. Degradation of benthos.
5. Restrictions on dredging activities.
6. Loss of fish and wildlife habitat.

Contaminants contribute to these beneficial use impairments.

Primary contaminants of concern in the lower Ashtabula River include numerous chlorinated organic
compounds, in particular  polychlorinated biphenyls (PCBs); polyaromatic hydrocarbons (PAH);  heavy
metals such as cadmium, mercury, lead, and zinc; and low level radionuclides (RAD) such as uranium,
radium, and thorium. These contaminants have been detected in Ashtabula River sediments, water, and
fish.

The consequences of accumulated contaminants are many, including restrictions on dredging and
disposal; reduced commercial shipping;  recreational boating; habitat loss; and impacts on biota,
including the consumption of fish. The disposal of dredged sediments with PCBs equal to or in excess of
50 mg/kg is regulated under the Toxic Substances Control Act (TSCA) and cannot be open lake
disposed.  The remaining sediments, with elevated levels of contaminants also cannot be disposed of at
open lake disposal sites. A total of more than 1,000,000 cubic yards of minor to heavily contaminated
sediments are situated in the lower Ashtabula River.  The estimated mass of PCBs in the river sediment
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is appreciable, approximately 11,018 kilograms.  The largest concentration of contaminated sediments
has collected within the Federally authorized channels.

Contaminated sediments continue to migrate slowly downstream into the Lower River, Outer Harbor,
and Lake Erie. Storm events may greatly accelerate this process causing scouring and the resuspension
of sediments and associated contaminants, which may periodically compromise water quality standards.
Navigation channel maintenance has been limited in the lower Ashtabula River, due to the lack of an
appropriate disposal site for these contaminated sediments. Dredging and vessel activities have caused
resuspension of sediments, suffocating bottom organisms and disrupting fish habitat. Storm events may
greatly accelerate this process causing scouring and the resuspension of sediments and associated
contaminants, which may compromise water quality standards in Lake Erie.  The estimated mass of
PCBs in the river sediment is appreciable, approximately 11,018 kilograms.  Finally, structural
developments (i.e., bulkheads and docks) have essentially eliminated shallow aquatic habitats, which
provide habitat for aquatic life.

The Ohio Environmental Protection Agency (OEPA) is coordinating a Remedial Action Plan (RAP) for
the Ashtabula AOC.  The overall goals of a RAP are to restore all beneficial uses to an AOC, prohibit
the discharge of toxic substances in toxic amounts, and virtually eliminate the discharge of persistent
toxic substances. Many of the identified impairments of beneficial uses in the Ashtabula River AOC are
directly related to contaminated sediment, more specifically to the PCB, RAD, and PAH mass
associated with the contaminated sediment. Removal and remediation of the PCB, RAD, and PAH mass
is critical to comprehensive restoration of the area’s ecological integrity.

The CMP recognizes the beneficial use impairments of the Ashtabula River AOC, and addresses the
goals of the ARP through:

1. environmental remediation of the lower river; and

2. Maintenance of relatively uncontaminated outer harbor navigation shipping channels by
dredging and open-lake disposal.

The CMP sets forth a Recommended Environmental Dredging Plan that would address contaminated
sediment removal and disposal.  The Recommended Environmental Dredging Plan also includes
recommendations for supplemental aquatic ecosystem restoration measures.  It is expected that the
project will accomplish project incremental goals/objectives and work towards remediation of the six
beneficial use impairments identified in the Ashtabula River AOC, thus attaining the goals of the
Partnership.

The contaminants in the Ashtabula River and Harbor sediments originate primarily from unregulated
discharges in the Fields Brook watershed.  Fields Brook has been placed on the USEPA National
Priorities List of uncontrolled hazardous waste sites (Superfund), and is being remediated by the USEPA
under the Comprehensive Environmental Response Compensation and Liability Act (CERCLA).
Ashtabula River contaminated sediment removal is proposed under other legislation, including Corps of
Engineers authorities, particularly Environmental Dredging (Section 312 of the Water Resources
Development Act of WRDA 1990, as amended by Section 205 of WRDA 1996 and Section 224,
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WRDA 1999), following a Federal Planning and National Environmental Policy Act (NEPA) based
approach.  The Partnership project will expedite the remediation, address the commercial navigation
goals which would not be addressed under CERCLA, and avoid litigation costs often associated with
CERCLA.

The Lake Erie/Ashtabula River Area of Concern has been identified as a priority area for re-mediation in
Section 205 of the Water Resources Development Act (WRDA) of 1996 and in the U.S. Army Corps of
Engineers PGL No. 49 section 5.c.  The Ashtabula River Partnership first assessed the Ashtabula River
Partnership Lower Ashtabula River Remediation Project with regard to Section 312 (b) of WRDA 1990,
Environmental Dredging, as Amended by Section 205 and 206 of WRDA 1996, as promulgated by
Corps of Engineers Policy Guidance Letter No. 49 and EC 1105-2-210.  Also, Section 224 WRDA
1999.

Justification for dredging under the 312(b) and 206 authorities must include a habitat assessment
procedure (HAP) analyses.  In this case a HAP developed by the State of Ohio Environmental Protection
Agency was utilized.  Essentially, the HAP analyses utilizes comparative biological field survey data
and developed indices to identify problems and to compare existing environments and remedial
alternatives.  The Ohio Habitat Assessment Procedure (HAP) and assessment/evaluation is presented
and discussed in more detail in EIS APPENDIX EA- J SECTION 312(b) AND 206 ECOLOGICAL
RESTORATION/ PRESERVATION ANALYSES.

The 312(b) and 206 assessment/evaluation found the project to be justified under the authority. Both
ecological and economic benefits exceed associated project costs. Review per Criteria for Decision
Making for Ecological Restoration/Preservation found the project to be: Total and Incrementally Cost
Effective, Acceptable to the Ashtabula River Partnership, Complete, Efficient, Effective, developed and
to be implemented in a Partnership Context, and Reasonable in Cost.

Subsequently, the commercial channel reach in the project area down stream of the 5th Street Bridge was
examined from an operations and maintenance and 312(a) authorities perspective. The O&M and 312(a)
authorities were found to be applicable to that channel area.  Both ecological and economic benefits
exceed associated project costs.

The “Project Area” and associated problems were assessed from an ecological perspective for this study.
Problems including contaminants, lack of physical habitat, dredging, and vessel traffic  were identified
for different areas in the river, and goals and objectives were developed.

In addition to considering the No Action scenario, the Ashtabula River Partnership considered a wide
array of alternatives during Plan Formulation including potentially capping, dredging,
dewatering/transfer, treatment technologies, transportation, and disposal of TSCA and Non-TSCA
dredged sediment and supplemental aquatic ecosystem restoration.  Alternatives were assessed and
evaluated for environmental and social acceptability, for engineering and economic feasibility, and for
best meeting the project objectives.

The assessment identified the Deep Dredge scenario as the optimized and “Recommended
Environmental Dredging Plan” for contaminated sediment removal.  The Deep Dredge scenario removes
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the amount of contaminated sediment consistent with the ARP’s goals, moderates costs and adverse
impacts, and meets incremental ecological restoration goals for the river.  The assessment also identified
measures for aquatic ecosystem restoration.  These latter measures would be undertaken separately as an
independent project under the Section 206 authority.

The Recommended Environmental Dredging Plan involves:

1. dredging (environmentally/low turbidity) of approximately 696,000 cubic yards of
contaminated sediments, including up to 150,000 cubic yards that would be handled and
disposed of in accordance with Toxic Substances Control Act (TSCA) regulations based
upon available dredging technology, marine equipment and levels of PCB contamination;

2. developing and utilizing a transfer/dewatering facility on Norfolk Southern Railroad
property located between Slip 5A (a.k.a. the Conrail Slip) and the Ashtabula River;

3. transport of the dewatered dredged sediment to a developed upland landfill at the State
Road disposal site; and

4. Disposing of the sediment, as appropriate, in the developed upland landfill facilities at the
State Road disposal site.

Dredging would be performed by a marine operation utilizing a derrick boat to excavate contaminated
sediments with an environmental or enclosed clamshell bucket, or other low turbidity dredge
technology. The sediments would be loaded into dredge scows/barges and transported to a
transfer/dewatering site. The use of this special clamshell bucket in combination with silt curtains placed
around the excavation would minimize the dispersion of resuspended sediments.  Environmental
protection measures were incorporated into the Recommended Environmental Dredging Plan and will be
further addressed in the detailed project design, construction, operation, and maintenance plans to meet
Federal, State, and local regulations.

The Recommended Environmental Dredging Plan includes a shoreline transfer/dewatering facility at the
1993 Interim Dredging and Disposal project Interim Confined Disposal Facility (CDF) site (Interim
CDF) located between Slip 5A (a.k.a. the Conrail Slip) and the Ashtabula River on Norfolk Southern
property.  The area estimated for the transfer/dewatering facility is between 5 - 10 acres in size.  All the
dredged sediment would be transported by scow/barge to the transfer/dewatering facility staging area.
Sediments would be allowed to settle out (initially in barges) and the water decanted to the facility.  The
sediments would be off-loaded, dewatered to meet the legal requirements for containment of no free
liquid prior to being final landfilled, and loaded into trucks for transport to the final disposal facility.
The transfer/dewatering facility would initially employ the use of passive technologies for sediment
dewatering, and collection and treatment of decant and elutriate water to meet state water quality
discharge requirements .  The Recommended Environmental Dredging Plan subsequently includes the
use of multi-media filtration and carbon column treatment methods to treat decant and elutriate water.
When project remedial actions are completed, the transfer/dewatering site would be razed, contaminated
sediments transported to the upland landfill disposal site for final containment and the
transfer/dewatering site restored for future planned uses. The Non-TSCA sediments presently stored in
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the Interim CDF would be disposed of at the Ashtabula River Partnership’s Non-TSCA upland landfill
disposal facility.

The Recommended Environmental Dredging Plan includes the use of the former RMI Sodium Plant site
(State Road site) as the upland landfill disposal site for the project.  The State Road site has been
disturbed by past development and recent demolitions, is of little value to fish and wildlife, and contains
a small wetland within the northeast corner of the site that would be avoided.  The Fields Brook
Superfund remediation project material is being disposed of at the State Road site.  There is sufficient
site capacity for the Ashtabula River Partnership dredged elevated PCB and RAD material to be
disposed of in a new landfill facility adjacent to the Fields Brook disposal facility.  There is also
sufficient capacity for the dredged Non-TSCA ARP dredged contaminated material to be disposed of in
a new landfill facility adjacent to the Fields Brook disposal facility.  Assessment/evaluation determined
that this is the overall preferred disposal alternative and accordingly is the Recommended
Environmental Dredging Plan for the project disposal component.  The upland landfill disposal facilities
at the State Road site would also include leachate collection, treatment, and monitoring facilities,
closure, and post closure monitoring measures.

An alternative plan for contaminated sediment disposal would be the use of existing disposal facilities to
dispose of  TSCA and/or Non-TSCA classified sediments. An existing permitted TSCA landfill facility
does not currently exist, but such an alternative would be evaluated if it became available and
economically justified.   The ARP would like to reserve the option whereby the ARP and/or project
contractor could dispose of the Non-TSCA dredged sediments in appropriate existing environmentally
acceptable disposal facilities, if demonstrated to be substantially more cost-effective. Specifically,
dewatered Non-TSCA dredged sediments would be transported to, and disposal of, in an existing solid
waste disposal facility that could accept the material under a current or modified permit.

The recommendations set forth in the CMP for aquatic ecosystem restoration will not be addressed in
the design document for the environmental dredging project. The ARP’s environmental dredging project
addresses contaminated sediment removal only. It is the intent of the ARP to undertake the
recommended aquatic ecosystem restoration measures as an independent project under the Section 206
(or similar) authority.  Presuming funds are available, it is the further intent of the ARP to complete the
planning and design of the aquatic ecosystem restoration measures concurrent with the design and
implementation of environmental dredging so that when dredging is complete, the aquatic habitat
restoration measures would be implemented in the target areas.

Construction of the ARP project facilities and operations for implementation of environmental dredging
will likely occur over a five-year time frame to include in the first two years contractor mobilization,
construction of project facilities (i.e., transfer/dewatering facilities and landfill disposal facilities) and
three years for dredging and disposal operations. Dredging would start at the upper turning basin and
proceed downstream to just past the U.S. Coast Guard Station. Dredging would likely occur from
upstream to downstream, if possible, to recapture any resuspended sediments and associated
contaminants. Aquatic ecosystem restoration, as it is related to this project, will be undertaken as a
separate project under the Section 206 (or similar) authority, assuming the availability of Section 206
funds and a Non-Federal sponsor, concurrent with the design and implementation of environmental
dredging. Construction of this project would follow completion of the remediation of Fields Brook.
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Dredging the Ashtabula River sediments may have short-term negative environmental effects on the
river and, to a lesser extent, Ashtabula Harbor and Lake Erie.  However, the long-term beneficial
impacts far outweigh the adverse effects, most notably the environmental remediation and continuation
of commercial shipping and recreational boating.  Dredging the sediments from the river would remove
those contaminants associated with the sediments in the Ashtabula River aquatic ecosystem.  Further,
dredging sediments from the river would eliminate the ability of these contaminants to be resuspended
and transported downstream and into Lake Erie.  Dredged sediments from operations and maintenance
dredging, that is suitable for open-lake disposal, and/or shoreline excavated sediment discharged into the
initially dredged Project Area, would provide an immediate clean cover and expedite ecological
recovery.  Future sediment deposits would be essentially clean and able to support a better variety of
benthic organisms, enabling the river to achieve a higher diversity of aquatic species.

It is expected that within several years of project implementation sediment and benthos quality will be
improved markedly; and, that within another few years the area fishery will be improved markedly.
Species listed as sensitive can all be expected to increase in numbers after sediment removal and a
consequent influx of clean sediment from upstream areas.  Species presently not found in the Ashtabula
but found in the Grand and Conneaut will return to the Ashtabula.  The sensitive species that are absent
from the Ashtabula represent all trophic levels of the fish community.  The removal of contaminated
sediments will prepare the Ashtabula for the entrance of species such as lake sturgeon, mooneye,
muskellunge, pugnose minnow, black-chin shiner, blacknose shiner, pugnose shiner, longnose sucker,
lake chubsucker, creek chub-sucker, tadpole madtom, banded killifish, burbot and sand darter into the
system.

The total estimated Project Cost, with contingencies, is $47,615,0001.  The project is estimated to be
cost-shared $32,772,000 Federal and $14,843,000 Non-Federal, based on project outputs (commercial
navigation and environmental restoration), and in accordance with the authorities addressed in the CMP.
The Ashtabula City Port Authority has been identified as the project's local sponsor and will provide all
the necessary items of local cooperation, including real estate requirements and the collection and
distribution from local and private sources of the Non-Federal share of overall project costs.  The State
of Ohio has pledged $7,000,000 toward the project.  The present worth of the proposed project costs is
$51,319,900.  An evaluation of the benefits of completing the ARP Project results in a favorable benefit-
cost ratio of 2.66.

In conclusion, this Comprehensive Management Plan for the Ashtabula River is a tangible reflection of
the progress of the Partnership toward the ultimate goal of removing contaminated sediments from the
lower Ashtabula River and Harbor. This document provides the basis for the first of two public reviews
of the CMP.  It is our goal to continue the successful Partnership process.  We expect that we will
evaluate additional options, and ultimately enhance the project and reduce spending, while satisfying
regulatory requirements.

                                                
1   Included in these costs were expenditures over the 50-year life of the project for:  Disposal Site Post Construction Monitoring ($1,301,300) and Annual

 Maintenance Expenditures at the Disposal Site ($1,307,900).
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Summary of Derivation of Average Annual Costs-Recommended Plan-October 2000 Prices

Total Project Construction Costs and First Costs
Construction Costs

Dredging Costs $11,460,200
Dewatering Costs $  4,895,600
Landfill Costs-TSCA $  2,834,700
Landfill Costs- Non TSCA Sampling & Analysis $10,319,800

During Dredging & At The Transfer Facility $     816,600
At The Disposal facility- After Construction $     173,100

Construction Contingencies $  6,702,100
---------------

Total Construction Costs $37,202,100

Study Costs And Engineering And Design During Construction $  4,876,200
Construction Management $  2,555,100
Real Estate- Section 312, O&M $     372,400
                                                                        --------------

First Costs1 $45,005,800

Investment Costs
Project First Costs To Be Average Annualized $45,005,800
Interest During Construction 2 $  5,531,600

                                                                                    ---------------
Investment Costs To Be Average Annualized $50,537,400

Average Annual Costs
Interest And Amortization (.06678897) Disposal Site     $  3,375,400
Post Construction Monitoring 3 $       26,000
Annual Maintenance 4 $       26,200
                                                                       ---------------
Average Annual Costs 5 $  3,427,600
Present Worth Factor for 6.375%          14.97253

     Present Worth Of Average Annual Costs  $51,319,853
Rounded PW of Average Annual Costs $51,319,900

(1)   Project First Costs provided by Cost Estimating came to $47,615,000.  Included in these costs were expenditures over the 50-year life of the
project for Disposal Site Post Construction Monitoring ($1,301,300) and Annual Maintenance Expenditures at the Disposal Site ($1,307,900).
These types of costs are normally presented as average annual costs. Consequently, these expenditures were subtracted from the $47,615,000
to arrive at a construction cost of $45,005,800.  These Post Construction Disposal Site Monitoring Costs  ($1,301,300) and Post Construction
Disposal Site Maintenance Costs ($1,307,900) were converted to average annual dollars and are reflected in Disposal Site Average Annual
Costs.

(2)   Construction Costs used to develop Interest During Construction ($44,633,400) were computed by subtracting from
Total First Costs ($45,005,800), the projects Real Estate costs ($372,400). IDC was based on 16 different construction cost components, a four
year construction period and monthly compounding using a 6.375 percent annual interest rate.

(3) Disposal Site Post Construction Monitoring costs for a 50 year evaluation period were $1,301,300.  These costs were converted to an average
annual dollar value. This average annual value came to $26,000.  This average annual value reflects a 6.375 percent annual interest rate, a 50
year project life and October 2000 price levels.

(4) Disposal Site Maintenance costs for the 50 year evaluation period were $1,307,900. These costs were converted to an average annual dollar
value. This average annual value came to $26,200.  This average annual value reflects a 6.375 percent annual interest rate, a 50 year project
life and October 2000 price levels.

(5) Average Annual Costs reflect a 6.375 annual interest rate, a 50-year project life and October 2000  price levels.
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1.0  INTRODUCTION

1.1 Ashtabula River Partnership (ARP) Project Planning Study

1.1.1  ARP Project and Planning Study  Purpose

The purpose of the Ashtabula River Partnership (ARP) project is the removal of lower Ashtabula
River (River) contaminated sediments, the environmentally acceptable disposal of the
contaminated sediments, and the restoration and possible enhancement of lost beneficial uses due
to the contaminated sediments.  The ARP’s feasibility-level planning study is necessary and
required to support and document project planning and plan formulation; alternatives
assessment/evaluation; and the justification for selection of a recommended plan for the one-time
cleanup of contaminated sediments in the lower Ashtabula River.

1.1.2  ARP Project Area Scope and Demarcation

The Ashtabula River Partnership “Project Area” encompasses the lower two miles of the
Ashtabula River.  Specifically, the ARP defined the geographic scope of the Project Area to
extend from the upstream limit of the Federal Navigation Channel (Station 207+00) downstream
to Station 120+00.  Figure 1-1 depicts Stations 120+00 and 207+00, the Ashtabula Harbor
features, and the location of the Federally maintained navigational channel and harbor “Areas”
(Areas A-G).  The lower River is defined as the lower two miles of the River extending from
Station 207+00 downstream to the mouth of the River at Station 100+00 (approximately 0.36
miles [1900 feet] downstream of the 5th Street Bridge).

The designation of the lower limit of the Project Area was based upon historical Corps of
Engineers established dredging limits for commercial navigation and bioassay and toxicity
testing of River sediments.  The upstream Project Area limit was based upon PCB levels in River
sediments and the requirement to maintain a channel depth sufficient for recreational navigation.
It should be noted that the demarcation between commercial navigation and recreational
navigation is the downstream face of the 5th Street Bridge, which is at Sta. 139+00.

For this planning study the ARP Project Area is divided into two segments delineated by the 5th

Street Bridge.  These areas are hereafter referred to in the CMP as follows (see Figure 1-1):

1. Downstream (or north) of the 5th Street Bridge : The portion of the Ashtabula River
Project Area extending northward to Station 120+00 that has been regularly
maintained as a Federal navigation channel.

2. Upstream (or south) of the 5th Street Bridge : The Ashtabula River Project Area
extending from the 5th Street Bridge southward past the Upper Turning Basin to the
upper limit of the authorized Federal channel.





#

5th Street Bridge

Lake Erie

#

Slip 5A

120+00 (approx.)

Figure 1-2:  1992 Aerial Photograph 
of the Lower Ashtabula River and Harbor
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Figure 1-3:  1992 Aerial Photograph Showing 
the Ashtabula River Upstream of the 

5th Street Bridge.
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1.1.3  Ashtabula River and Harbor Setting   

The Ashtabula River lies in extreme northeast Ohio, flowing into Lake Erie's central basin at the
City of Ashtabula.  Its drainage basin covers an area of 137 square miles, with 8.9 square miles
in western Pennsylvania.  Major tributaries include Fields Brook, Hubbard Run, and Ashtabula
Creek. The City of Ashtabula, with an estimated population of 21,633 (1990 Census), is the only
significant urban center in the watershed, the rest of the drainage basin being predominantly rural
and agricultural.

Ashtabula Harbor is located at the mouth of the Ashtabula River on the south shore of Lake Erie.
It is a significant Great Lakes and St. Lawrence Seaway harbor.  It is situated among the
significant water and ecological resources of the Great Lakes, Lake Erie, and the Ashtabula
River Watershed. Commodities such as iron ore, coal, other bulk commodities, and general cargo
transit the harbor. Several marina developments docking hundreds of recreational vessels are
situated along the lower river and harbor.  The reach of the Ashtabula River downstream of the
5th Street Bridge (see Figure 1-2) is used primarily for deep draft commercial navigation.
Upstream of the 5th Street Bridge (see Figure 1-3), bulk commodity movements are no longer a
principal activity and the River in this reach is used primarily for recreational activities.
Commercial activities downstream of the 5th Street Bridge include:

A. Norfolk Southern (formerly Conrail) rail lines -  on the east side of the river from
the river mouth (approximately River Sta. 101+00 to Station 124+80);

B. Norfolk Southern (Conrail) docks/marina - Station 124+80 to Station. 131+25;

C. The U. S. Coast Guard Station - Station 131+25 to Station 132+65;

D. The R. W. Sidley stone docks - Station 132+65 to Station 137+50; and

E. River Marine fishing and bait shop - Station 137+50 to Station 139+00
(downstream face of the 5th Street Bridge).

Along the entire west-side of the River from the River mouth (Sta. 101+00) to Sta. 135+70 are
the Norfolk Southern (Conrail) coal docks.  Station 137+50 to Station 139+00 is City of
Ashtabula property, which the transient dock spans from Station 137+60 to the 5th Street Bridge.
Upstream of the 5th Street Bridge limited commercial activities associated with storage and repair
of tugs and barges, commercial fishing and charter boats have also been observed.

1.1.3.1  Ashtabula River Federal Navigation Project

The Federal navigation project (see Figure 1-1) consists of two converging breakwaters
protecting an Outer Harbor area in Lake Erie of about 0.3 square miles, and an Interior Harbor in
the lower Ashtabula River.  The Outer Harbor includes a system of channels with turning basins
and encompasses about 185 acres. The Interior Harbor consists of a channel and a turning basin
and extends upstream to approximately River Mile (RM) 1.8.
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Commercial navigation dredging of the Ashtabula River is limited.  Regular maintenance
dredging of the Federal navigational channel occurs only from Station 100+00 upstream to
Station 120+00.  This is the only reach of the River where sediments are suitable for open lake
disposal.  Although the River from the 5th Street Bridge downstream to Station 120+00 is used
for deep draft commercial navigation, this reach of the River has not been dredged since 1976
because dredged river sediments are unsuitable for open lake disposal and an environmentally
safe disposal facility is currently unavailable.

1.2  USACE Authorities, Involvement and Determination of Federal Interest

Based on Buffalo District recommendations, the ARP pursued the Ashtabula River project
primarily under the authority of Section 312 of the Water Resources Development Act (WRDA)
1990, Environmental Dredging, as amended by Section 205 of WRDA 1996 and Section 224 of
WRDA 1999, as promulgated by Corps of Engineers Policy Guidance Letter (PGL) No. 49, and
in accordance with Engineer Circular (EC) 1105-2-210.  Further, the Lake Erie/Ashtabula River
Area Of Concern (AOC) was identified as a priority area for remediation in Section 205 of
WRDA 1996 and in the U.S. Army Corps of Engineers PGL No. 49 Section 5.c.

1.2.1  Ashtabula Harbor Federal Navigation Project Authorization

The U.S. Army Corps of Engineers is authorized by Congress (under the U.S. Rivers and
Harbors Acts and Water Resources Development Acts) to operate and maintain more than 125
navigation projects around the Great Lakes.  The lower two miles of the Ashtabula River is the
site of a designated Federal navigation channel.

Project features that must be maintained include Federal navigation channels in rivers and
harbors. To maintain Federal navigation channels at authorized depths, the USACE dredges
bottom sediments that accumulate in the channels.  The depths and widths to which navigation
channels are maintained are prescribed in the Congressional authorizations for each project.
Dredging beyond authorized Federal navigation channel limits must be done in accordance with
all applicable laws and regulations.

The Ashtabula Harbor Federal navigation project, as currently maintained, is authorized by:

a) Section 103 of the Rivers and Harbor Act of 1965 (Area E, House Document
Numbered 269, Eighty-ninth Congress);

b) Section 101 of the Rivers and Harbor Act of l960 (Areas A, B, C, and D, House
Document Numbered 148, Eighty-sixth Congress);

c) Section 2 of the Rivers and Harbors Act of 1945 (That portion of Area G above
the Turning Basin, House Document Numbered 321, Seventy-seventh Congress);
and

d) Section 1 of the Rivers and Harbors Act of 1937 (Areas F and G, House
Document Numbered 78, Seventy-fourth Congress).



7

The original authorization language for the River channels is as follows:

Area C (River entrance channel): “A navigation channel extending from inside
the inner breakwater to Conrail's Minnesota slip and also to a point 2,000 feet
upstream from the mouth of the Ashtabula River.  This area is 27 feet in soft
material and 28 feet in hard material, Area C; and

Areas F and G (River channels): “A channel in the Ashtabula River upstream of
the terminus of the lower 27 foot deep channel (Area C), to a depth of 18 feet to
the upper car ferry slip, Area F, continuing with a channel 16 feet deep to a point
1,550 feet upstream the turning basin (Area G).”

1.2.2  Section 312(a), Section 1, and Section 101 Based Commercial Navigation Dredging

Section 312 of the WRDA 1990, as amended, entitled: “Environmental Dredging,” authorizes
the Secretary of the Army to remove contaminated sediments from the navigable waters of the
United States.

In the Project Area downstream of the 5th Street Bridge used for deep draft commercial
navigation, Section 1 of the River and Harbors Act of 1937, Section 101 of WRDA 1986, and
Section 312(a) WRDA 1990, as amended, were found to be applicable.

Section 1 of the Rivers And Harbor act of 1937 authorizes the dredging of sediment located
inside the Federal channels downstream of the 5th Street Bridge at 100% Federal cost, to insure
continued usage of the channels for commercial navigation purposes.

Section 101 of WRDA 1986 allows Federal cost sharing of confined disposal facilities (CDFs)
required for the containment of dredged sediments removed from Federal navigation channels
when the sediments are found to be unsuitable for open lake disposal.  In the event that open lake
disposal is allowed, 100% of the costs associated with dredging operations are Federal and there
are no Non-Federal costs associated with dredging operations. Benefits associated with this
dredging are essentially commercial navigation transportation cost increases avoided.

Section 312(a), WRDA 1990, as amended by Section 205, WRDA 1996 and Section 224,
WRDA 1999, authorizes dredging contaminated sediments outside the limits of the authorized
Federal navigation channel downstream of the 5th Street Bridge.  Section 312(a) may be
considered if dredging costs are economically justified based on savings in future operation and
maintenance costs.  A summary of benefits associated with dredging downstream of the 5th St.
Bridge is presented in Section 9, “Benefit Evaluation.”

Substantiation for use of the Section 312(a) authority for dredging accumulated sediments
outside and adjacent to the Federal navigation project has been made.  The substantiation is
based upon the documented potential for impacts to the commercial portion of the Ashtabula
Harbor due to migration and mixing of the contaminated sediment (see CMP Sub-section 3.2.1
“Effects of Sediment Migration”) presently outside and adjacent to a Federal navigation project
downstream of the 5th Street Bridge.  Specifically, the migration, mechanical displacement, and
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agitation of contaminated sediments would induce the PCBs and PAHs to move into the channel,
berth, and berth approach areas.  Consequently, maintenance of shallow, shoaled-in areas would
require higher life-cycle maintenance.

1.2.3  Section 312(b) Based Environmental Dredging

Section 312(b) of WRDA 1990, as amended by Section 205 WRDA 1996 and Section 224
WRDA 1999, provides dredging authority for removal of contaminated sediments from
navigable waterways.  Section 312(b) applies to all United States navigable waterways
regardless of the existence of a Federal navigational project and authorizes dredging of
contaminated sediments for environmental enhancement and water quality improvement if such
removal is requested by a Non-Federal sponsor and justification is demonstrated in accordance
with EC 1105-2-210.  Per Corps Policy Guidance Letter No. 49 and EC 1105-2-210, the Corps
of Engineers may appropriately consider ecological restoration measures if the measures pertain
to traditional water and associated land resources, and measures are associated with restoration
of ecological structure and function (i.e., hydrology and substrate) disrupted by and/or disruption
is facilitated by Corps harbor development and/or activities.

The Non-Federal sponsor must demonstrate the ability to meet the responsibilities associated
with serving as the Non-Federal sponsor as delineated in Section 221 of the Rivers, Harbors, and
Flood Control Act of 1970, as amended.  The Non-Federal sponsor is required to contribute
(cost-share) 35% of the project cost for planning engineering design and construction, which
includes dredging operations and disposal facilities. The Non-Federal Sponsor must also meet
real estate requirements. The Federal cost-share for Section 312(b) based projects is 65%.

An ecosystem-based analysis (“Section 312(b) and Section 206 Ecological
Restoration/Preservation Analyses”) was undertaken by the ARP to determine the justification
for the use of the 312(b) authority for removal of contaminated sediments throughout the entire
ARP Project Area.  This evaluation is included as Appendix EA-J to the EIS.   Measurement of
ecosystem restoration outputs followed procedures developed by the OEPA.  Project Guidance
Memorandum dated April 17, 1998, states that the OEPA methodology is appropriate and
consistent with the intent of “Ecosystem Restoration in the Civil Works Program” (EC
1105-2-210) to measure the quality and/or quantity of the habitat-related outputs.

The “Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses” established
justification for the use of the Section 312(b) authority for removal and disposal of contaminated
sediments throughout the entire ARP Project Area (both upstream and downstream of the 5th

Street Bridge).

In addition to the 312(b) Analysis, Corps of Engineers involvement was recommended based
upon the determination that benefits exceed costs. This determination was based on the following
tasks, as outlined in “Ecosystem Restoration in the Civil Works Program” (EC 1105-2-210):

a. establish the importance and value of the ecosystem and the study objectives;

b. estimate costs and benefits in monetary and non-monetary terms; and
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c. Evaluate alternatives via application of cost effectiveness and incremental cost
analysis.

Within the Project Area both ecological and economic total and incremental benefits were
determined to exceed associated project costs.  In addition, substantial ecological and economic
benefits could also be realized for the Outer Harbor, Lake Erie, and the immediate Great Lakes
areas (primarily from prevention of outflow of contaminants).

Although the “Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses”
established justification for the entire ARP Project Area (both upstream and downstream of the
5th Street Bridge), the “Section 312(b) and Section 206 Ecological Restoration/Preservation
Analyses” also found that:

1. from the 5th Street Bridge upstream through the Upper Harbor area
dredging would facilitate substantial ecological and more moderate economic
benefits; and

2. From the 5th Street Bridge downstream to the mouth of the River dredging would
facilitate substantial economic and more moderate ecological benefits.

1.2.4  Application of Authorities to the ARP Project

Based upon the findings of the 312(b) Analysis, rather than proceeding with the project entirely
under the 312(b) authority, the ARP investigated whether a number of different authorities could
be used to accomplish various components of the cleanup in the two Project Area Segments.
Subsequently, the ARP recommended the following comprehensive application of authorities to
the ARP Project Area Segments.

1. the Section 312(b) authority would be used to remove and dispose of all polluted
sediments in Project Area upstream of the 5th Street Bridge; and

2. The Section 1, Section 101, and Section 312(a) authorities would be used to
remove and dispose of all polluted sediments in the Project Area downstream of
the 5th Street Bridge.

The application of the study authorities was based upon the Ashtabula River’s predominant
usage and current existing environmental ecosystems.  Further information can be found in
Appendix B, “Federal Project Authorizations and Past Studies”.

1.2.5  Other Considered Authorities

Section 206 of WRDA 1996, as amended, is a general continuing authority authorizing the Corps
of Engineers to restore degraded ecosystem structure, function and dynamic processes to a less
degraded, more natural condition. Engineering studies should consider innovative solutions and
do not need to have the same design considerations as traditional Corps projects.  Restoration of
aquatic ecosystem structures and function, usually includes manipulation of surface elevations
and hydrology in and along bodies of water, including wetland and riparian areas.  No
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relationship to a Federal project is required. A traditional cost-benefit ratio is not required but a
study must be able to quantify and qualify how the project will improve the environment.

The ARP determined that the Section 206 authority would be investigated for accomplishing
aquatic ecosystem restoration throughout the ARP Project Area.  Accordingly, under the
provisions of this authority, alternatives for aquatic ecosystem restoration were developed during
Plan Formulation.  These alternatives were developed to provide comprehensive plan options for
future structural and functional restoration of the Ashtabula River and included in the “Section
312(b) and Section 206 Ecological Restoration/Preservation Analyses” to derive a complete
tabulation of economic and environmental benefits associated with related project features and
sub-features.  The ARP intends undertake the planning and design of aquatic ecosystem
restoration measures on the Ashtabula River as a separate project.

1.3  Planning Study Reports and Guidance

1.3.1  Initial Appraisal Report

An Initial Appraisal report, dated November 1994, was prepared in accordance with CECW-
PA/CECW-OD Memorandum, dated 17 March 1992, SUBJECT: Policy Guidance Letter No. 35,
Section 312 of WRDA 1990, Environmental Dredging.  The Initial Appraisal report attempted to
address the potential savings to future operation and maintenance costs when environmental
dredging is implemented.  In addition, the Initial Appraisal report briefly analyzed non-dredging
alternatives but these were deleted from further consideration due to the impairments to
navigation and impacts to future economic growth of area businesses.

USACE, North Central Division (CENCD) memorandum, dated 27 January 1995, and in-house
discussions of the findings of the Initial Appraisal report determined that the sole use of the
Section 312 Environmental Dredging authority is not an appropriate vehicle for accomplishing a
comprehensive plan for remedial actions at Ashtabula.  CENCD verified the Corps of Engineers’
participation in the ARP project and directed the Buffalo District to prepare a comprehensive
plan, using a combination of funding authorities and sources to address contaminated sediment
dredging and disposal remedial actions.  CENCD approved the study's cost sharing by 3rd
Endorsement, dated 20 June 1995 and the project was defined as follows:

PROJECT:  THE DEVELOPMENT OF A COMPREHENSIVE MANAGEMENT PLAN
AND ENVIRONMENTAL IMPACT STATEMENT for the Ashtabula River Partnership
goal(s)/efforts for complete sediment remediation.  Presently, the area of concern is that
portion of the river commencing from River Station 120+00 to the upstream limit of the
Federal navigation channel, which includes the entire width of the river.  This includes
removal and treatment/disposal of contaminated sediments within and adjacent to the
Federal navigation channel.

Accordingly, the Buffalo District, using funds made available from USEPA, OEPA, and the
General Operations and Maintenance (O&M) program, took the lead in the preparation of the
ARP's Comprehensive Management Plan (CMP) and Environmental Impact Statement (EIS) for
the ARP project.
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1.3.2  Project Specific Guidance

Subsequent to the Initial Appraisal report, two primary guidance documents from USACE
Headquarters provided project specific procedures for the ARP project planning study:

a) Project Guidance Letter (PGL) No. 49 dated 28 January 1998; and

b) Policy Guidance Memorandum (PGM) dated 17 April 1998 (and Supplement
No. 1 thereto dated 21 April 1999).

In accordance with paragraphs 4.d. and 6.e. of PGL No. 49, procedures for removal and
remediation of contaminated sediments under both Sections 312(a) and 312(b) of WRDA 1990,
as amended, require “a feasibility level decision document”.  The Ashtabula River Partnership’s
CMP/EIS have been prepared in accordance with this guidance and Engineering Regulation ER
1105-2-100 feasibility report content guidelines.  Accordingly, the CMP/EIS together with the
Technical Appendices constitute a feasibility-level planning decision document.

1.3.3  Comprehensive Management Plan & Environmental Impact Statement

The Comprehensive Management Plan and Environmental Impact Statement is the ARP’s
feasibility-level planning document for the one-time cleanup of contaminated sediments in the
lower Ashtabula River.  It describes the problems pertaining to contaminated sediments and
disrupted habitats that have led to this proposed cleanup effort, and the unique partnership of
Federal and Non-Federal parties that collaborated during the planning study process.

The CMP documents the remediation plan and long-term harbor dredging and disposal
management plan for sediments in the lower (navigable) Ashtabula River and Harbor to alleviate
impairments to beneficial uses.  The CMP was developed by the ARP and addresses the ARP’s
goals:

1) environmental remediation of the lower river; and

2) Maintenance of an uncontaminated outer harbor shipping channel by dredging
and open-lake disposal.

In 1995 the ARP appointed the Buffalo District Project Manager and preparer of the planning
study reports.  Accordingly, the Buffalo District prepared the CMP/EIS developed by the
Ashtabula River Partnership, which includes the OEPA, USEPA, and the USACE as partners.
The Buffalo District is only one of the ARP's partners and was dependent upon full ARP
involvement/commitment to fulfill its project management tasks.

The CMP/EIS is comprised of two volumes. Volume I includes the CMP main text document
and the EIS and associated EIS technical appendices.  Volume II contains the CMP Technical
Appendices.
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The CMP includes items such as USACE authorities and involvement; problem identification;
plan formulation; the recommended plan; landfill site selection and design summary;
construction and project implementation; cost/benefit evaluation; rational for Federal
participation and cost-share support; and Federal and Non-Federal roles and cost-share
requirements.

The Technical Appendices consist of the technical studies and investigations undertaken or
referenced during plan formulation, alternatives evaluation, and selection of the recommended
plan. There are 22 Technical Appendices, containing detailed information on various
components of the CMP, including river sediment sampling data, information on dredging
alternatives and selection, and conceptual landfill design.

The EIS is required under National Environmental Policy Act (NEPA) laws and regulations, and
its format follows USACE regulations in addressing project environmental issues and problems.
   
Together, the CMP/EIS and Technical Appendices document and support the process, findings
and recommendations of the ARP project planning study. Including, among other data and
information, the following planning activities:

1. Field investigations, such as additional sediment sampling, testing, and field
surveys, to ascertain the extent of contamination in the river area to determine the
volumes of TSCA and Non-TSCA materials that required removal.  The use of
the volumes to determine the overall size and makeup of the disposal facility.

2. The formulation of alternatives for each project component (plan formulation).
Specifically, dredging, transfer/dewatering, and disposal.  The assessment of
formulated project component alternatives and recommendation of a final
proposed project plan.

3. Economic and environmentally based analysis of project alternatives and the
justification for Federal involvement in the total cleanup.

4. All economic/environmental impacts to the area.

5. Project liabilities and responsibilities associated with the overall project (i.e.;
resources that should be made available for the overall study, monitoring,
insurance in the case of project failure, etc.).

6. Project cost-sharing dependent upon the project implementation costs and the
agency authorities/responsibilities.

1.3.3.1  Economic and Cost Evaluation Methodology

The CMP can be divided into two principal parts: Plan Formulation and the Recommended Plan.
Each part has associated cost-benefit analysis.  For the CMP, the Costs and Benefits associated
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with the “ARP Recommended Environmental Dredging Plan” were evaluated and adjusted to
reflect October 2000 price levels, a 6.375% annual Federal Discount Rate and vessel movements
and commodities.  Tonnages reflect existing traffic patterns/conditions based on commercial
navigation traffic using the Ashtabula Harbor from 1994 to 1998.

The Plan Formulation for this project is complete, and was an iterative process that took place
over a five-year period from 1994 through 2000.  Plan Formulation had its own cost-benefit
evaluation matrix that was comprised of a number of different price levels and interest rate bases,
which were consistent within themselves.  Accordingly, the costs and benefits presented in the
text, tables and figures in this report reflect the information used at that chronological point in
the analysis.

The cost estimate in this report was prepared using the Micro Computer-Aided Cost Estimating
System (MCACES) software, which was developed by Building Systems Design Inc., of Atlanta,
GA. The MCACES software system includes a project database and supporting databases
including the unit price book, crews, labor rates, and equipment ownership schedule costs. All
the databases work in conjunction with each other to produce a detailed cost estimate.

The cost estimate is based upon all the construction features associated with the current FY01
level of design for the Recommended Environmental Dredging Plan, which includes changes to
the disposal site and water treatment technologies at the dewatering facility.  The cost estimate
for the Recommended Environmental Dredging Plan is in accordance with the policy, guidance
and procedures described in the Department of the Army’s Engineering Regulation (ER) 1110-2-
1302.

1.3.3.2  Comprehensive Management Plan Variables

Plan Formulation and project component alternatives assessment is an iterative process that was
conducted by the ARP from approximately 1994 through 2000.  Although developed quantities
of dredged sediment are comparable for a time, they may change as the alternatives are refined
and more accurate data becomes available.  Accordingly, quantities such as considered dredged
quantities, acreage, costs etc. discussed in the CMP may vary and reflect comparative values
used for alternatives assessment and evaluation at the time as compared to those reflected for the
final developed Recommended Environmental Dredging Plan.  Present considered values are
those reflected for and in the ARP Recommended Environmental Dredging Plan.

2.0  ASHTABULA RIVER PARTNERSHIP

2.1  Ashtabula River Remedial Action Plan (RAP) Advisory Council

After the Ashtabula River was designated an Area Of Concern (AOC) in 1985 by the
International Joint Commission (see Figure 2-1), an early step was the development and
implementation of a Remedial Action Plan (RAP), as required under the 1978 Great Lakes Water
Quality Agreement (GLWQA).  The Ashtabula River Remedial Action Plan Advisory Council
was established in 1988 with volunteer members representing local, Federal, and state
government agencies, industry, business, special interest groups, Ohio Sea Grant and unaffiliated



14

citizens.  The Ohio Environmental Protection Agency (OEPA) served as the secretariat for the
group and produced the Stage 1 Report (problem identification) and newsletters. However, as
with RAP groups throughout the Great Lakes, it was hindered at Stage 2, which describes the
selection of remedial measures.

2.2  ARP Formation and Organizational Structure

In November 1993 a coordination effort was initiated with the U.S. Environmental Protection
Agency (USEPA), Ohio Environmental Protection Agency (OEPA), and the U.S. Army Corps of
Engineers (USACE) for the cleanup of contaminated river sediments in the Ashtabula River in
Ashtabula, Ohio.  This action was taken in lieu of Superfund action.  A USEPA public meeting
in January 1994 on the Fields Brook Superfund site provided the Ashtabula River Advisory
Remedial Action Plan (RAP) Council with an introduction to the concept of a “partnership”.

In 1994, the USEPA and the local congressional office described a possible alternative to
Superfund involvement at the Ashtabula River.  If a partnership of public and private interests
were formed, similar to the efforts conducted for the Indiana Harbor and Canal project in East
Chicago, Indiana, and if that partnership made a schedule, set milestones, and demonstrated
continuous progress toward remediation of the Ashtabula River, USEPA was willing to suspend
Superfund designation.

In a subsequent meeting held in Ashtabula during July 1994, government and the private sector
were formally introduced to the “partnership” concept and the prospects of a charter.  That same
year, as an alternative to the impending designation of the Ashtabula River as an extension of the
Fields Brook Superfund site, the Ashtabula River RAP Advisory Council voted to support
creation of the Ashtabula River Partnership (ARP) (see Figure 2-1).  The ARP was a more
comprehensive, structured attempt to get the river dredged with over 50 official partners,
including USEPA; USACE; OEPA; USFWS; and as many local affiliates.

On July 7, 1994, the Ashtabula River Partnership began with a ceremonial signing of its charter
by the charter members.  The ARP Charter designates the ARP goal, delineates the Area of
Concern (AOC), the requirement to establish and volunteer resources, and an overall project
schedule.  The ARP Charter was signed by representatives from Federal and State Governments
(USACE, USEPA, OEPA), local government (City and County of Ashtabula), and private
industry.

The ARP's stated purpose is "to look beyond traditional approaches to determine a
comprehensive solution for the impairment of beneficial uses posed by the contaminated
sediments not suitable for open-lake disposal.”  More information about the ARP can be found in
Appendix A.

In  July, 1994, a managing committee and several standing committees were established to
support the various activities of the ARP.  These committees were originated to develop and
accomplish various ARP objectives.  Initial ARP committees included the: Coordinating
Committee; Outreach Committee; Project Committee; Siting Committee; and Resources
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1997

1998

1999

2000

2001

March Approval of ARP By-laws.

June ARP Project Supplemental Scoping Letters.
* Plan Formulation Initiated: Project Component Alternatives Formulation

June Initiated preparation of Preliminary Draft Comprehensive Management Plan (CMP),
Technical Appendies & Environmental Impact Statement (EIS) and Appendices.  

July ARP Coordinator Hired.

August Speakers Bureau Formed.

December Three Potential CDF Sites Announced.

* ARP Project Technical Studies Undertaken.

December Ashtabula River Foundation (ARF) Formed.

* Plan Formulation: Continued Alternatives Assessment/Selection of Preferred (Recommended) Project Component Alternatives.

April First Preliminary Draft Comprehensive Management Plan (CMP) and Environmental
Impact Statement (EIS) and Appendices to the Partnership.

September Preliminary Draft Comprehensive Management Plan (CMP) and Environmental Impact
Statement (EIS) and Appendices to the Partnership.

December U.S. Army Corps of Engineers HQUSACE Review Conference.

December ARP Decides not to Release the Draft CMP/EIS Reports Based
on USACEHQ Recommendation.

May Preliminary Draft 312(b) Authority Report Presented to the ARP.

May Project Authority Conference at USACE Division HQ in Cincinnati, Ohio.

October Revised Preliminary Draft Comprehensive Management Plan (CMP), Technical
Appendices, and Environmental Impact Statement (EIS) and Appendices submitted to the
Ashtabula River Partnership.

* Revisions to Draft Comprehensive Management Plan (CMP) and Environmental Impact
Statement (EIS) and Appendices.

July Revised Draft Comprehensive Management Plan (CMP), Technical Appendices, and
Environmental Impact Statement (EIS) and Appendices submitted to the Ashtabula River
Partnership.

Draft Comprehensive Management Plan (CMP), T echnical Appendices, and
Environmental Impact Statement (EIS) and Appendices submitted to the Public. 

* Advance Preliminary Design and Value Engineering Review.

July Plan Formulation: Assessment/Evaluation of the State Road (RMI) Siteas an Alternative Disposal Site to
Sites 5 and 7.

* Supplemental Radionuclide Sampling and Analyses Conducted on the Ashtabula River.

* Response to Comments on the Draft CMP/EIS Reports and Revised Reports.

February Preliminary Final Comprehensive Management Plan (CM), Technical Appendices, and
Environmental Impact Statement (EIS) and Appendices sent to the USACE, Chicago
District for Independent Technical Review and to the Ashtabula River Partnership.

April ITR Comment/Response Period Complet e and Resolution Telephone Conference Held with
Chicago District.

May Second ITR Teleconference Held with Chicago District to Address Supplemental ITR
Comments and Issuance of the ITR Certification.

* = Event(s) occurring thoughout the year shown.

* Plan Formulation:  Alternatives Evaluation and Assessment.

January Notice of Intent to Prepare an Environmental Impact Statement.

1995

January “Partnership” Concept Proposed for project.

July Ashtabula River Partnership (ARP) Formed and Charter Signed.

August Initial ARP Organizational Meeting.

1994

Figure 2-1:  Ashtabula River Project Timeline.

November USEPA Provides Support for Others (SFO) Funding for CMP/EIS preparation.

May OEPA/Corps of Engineers Execute Section 401 Planning Assistance Agreement.

USACE (Buffalo District) Designated Project Manager.

Disposal Facility Site Evaluation Report Completed and "Site 7" Selected.

January Section 312(b) Authority Project Sub-Committee Formed and 312(b) Analysis
Work Initiated.

August

October Public Information Meeting Conducted (Positive Feedback Received).

August At Annual Meeting, ARP Overall Membership Informed of RMI Site to be Recommended for Disposal Facility.

15



16

Committee. The committees had oversight over plan formulation and the organization and
preparation of associated planning study reports and technical appendices.  The committees
devoted resources to accomplish their respective studies and plan formulation tasks.  The ARP
committee plan formulation efforts were augmented with available resources (funding,
personnel, and equipment) from the USACE, OEPA, and the USEPA.

A local ARP office was set up, and a local coordinator hired.  The nonprofit Ashtabula River
Foundation, a separate organization, was created with one of its primary purposes to assist in
support of the ARP.  While the ARP proceeds in its intense effort to dredge the river, the
Ashtabula River RAP Advisory Council continues to look at other issues in the AOC as well,
such as habitat enhancement and restoration.

2.3  Ashtabula River Partnership Goals

The Ashtabula River Partnership, comprised of private citizens, government officials, and
business and industry leaders, is dedicated to exploring how to effectively remediate the
contaminated sediments in the Ashtabula River and Harbor.  The goal is to look beyond
traditional approaches to determine a comprehensive solution for remediation of the
contaminated sediments not suitable for open-lake disposal.  Successful remediation of
contaminated sediments in the Ashtabula River and Harbor will ultimately enhance economic,
environmental, and social development opportunities in the Ashtabula, Ohio region.

The Ashtabula River Partnership has defined the following goals, which have focused the project
and guided the CMP development process:

1. environmental remediation of the lower river; and

2. Maintenance of an uncontaminated outer harbor shipping channel by dredging
and open-lake disposal.

2.3.1  Environmental Remediation

The ARP's first goal is to address potentially unacceptable risks to human health and the
environment, and to address the impairment of beneficial uses caused by contaminated sediment
and habitat degradation.  This includes long-term contaminant risk reduction to human health
and the environment, including complete removal of the fish advisory.  Also included is the
restoration of ecological habitat, fish and benthic communities, and wildlife populations (e.g.
fish-eating birds and mammals). More specific detail on this goal can be found in CMP Sub-
section 3.5.3, “ARP Project Objectives.”

2.2.2  Uncontaminated Outer Harbor

The ARP has set as its second goal a one-time cleanup of the river and the contaminated sections
of the harbor, to an extent that will prevent the future contamination of the harbor so that future
dredging can be open-lake disposed.
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Commercial shipping traffic continues in the river downstream of the 5th Street Bridge, and in
the Outer Harbor.  The USACE dredges approximately 100,000 to 150,000 cubic yards of
sediment from the shipping channels once every 2 years and disposes of it in the open lake.
Prior to each dredging operation, USACE samples and characterizes the sediment.  As a result of
each recent dredging campaign, an increasingly larger area immediately downstream of the 5th

Street Bridge was found to be unsuitable for open-lake disposal due to the slow downstream
migration of contaminants located upstream of the 5th Street Bridge.

Typically, USACE deals with storage of contaminated sediments in other harbors by building a
Confined Disposal Facility (CDF). Under current USACE authorities, a portion of the cost must
be borne by a local governmental entity, commonly referred to as the Non-Federal sponsor.
When one CDF is filled, another is built as necessary, and so on.  In 1992, USACE prepared a
Letter Report addressing the construction of a CDF in Ashtabula, but cost shares were
undetermined and no local sponsor was identified.  As a result, the project was deferred.

The ARP was founded, at least in part, on the concept that it is better to build a single confined
disposal facility for the removal and containment of the contaminated sediment from the lower
river and adjacent areas, than to fill multiple CDFs with diluted harbor sediment, with each CDF
requiring long-term maintenance.

2.4  Public Involvement

This section briefly describes the ARP’s public involvement program, required coordination,
statement recipients, and public views and responses.

The Ashtabula River Partnership is lead by a Coordinator and various committees to develop and
accomplish various goals and objectives.  One such committee, the Outreach Committee is
responsible for developing and implementing both internal and external outreach
communications strategies and public involvement program.

Generally, committees meet monthly, while committee task groups often meet more frequently.
Full partnership meetings are held quarterly and are open to the press and public.  A Critical Path
Method (CPM) work plan was developed for this project in accordance with Federal Planning
and National Environmental Policy Act guidelines.  It incorporates various milestones and
decision points  in conjunction with these milestones, the Outreach Committee coordinated
numerous public workshops and meetings and/or news conferences to communicate project
status with the public.

The Outreach Committee’s work is extensive and the Public Involvement Program includes a
proactive government and media relations program assuring that two-way feedback with
constituents occurs.  Study activities were extensively coordinated with government agencies,
interest groups, and the public. Public Involvement Program activities include: scoping
correspondence; surveys; educational outreach sessions; public workshops and meetings; and
formal draft and final report review procedures. A speaker’s bureau was formed from which the
Coordinator, Committee Chairpersons, and members of the ARP make presentations about the
ARP and project to various local, regional, national, and even international interest groups.
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The Public Involvement Program serves to facilitate the project planning process by:

   a.  outlining existing and anticipated future environmental conditions;

   b.  identifying specific problems, needs, and objectives (goals);

  c.  developing alternative solution plans; and

d. Assessing alternative solution plans to identify a recommended environmental
dredging plan.

2.4.1  Coordination of CMP/EIS Documents

The Comprehensive Management Plan and Environmental Impact Statement will be coordinated
in accordance with Federal Planning and National Environmental Policy Act (NEPA) guidelines.
The ARP project planning study has been and is being conducted to comply with the various
Federal and state environmental statutes and executive orders and associated review procedures.
An EIS is necessary for this project because the project is a major Federal action that will
significantly affect the human environment.

The following activities were conducted to address required planning and NEPA coordination
and compliance.  In January of 1994, an initial scoping meeting was held locally involving key
Federal and State agencies and local interests.  Subsequent meetings followed.  In June 1995,
supplemental scoping letters were coordinated with agencies and others known to have an
interest in the study. A Notice of Intent to prepare a draft Environmental Impact Statement
(DEIS) was prepared for the Ashtabula River Partnership by the Buffalo District and published
in the Federal Register on January 24, 1996. Notice was made in the Federal Register and in
September 1999 the Draft EIS was coordinated for a 45-day review period with Federal, state,
local, and public interests.

Notice will be made and the Final EIS and CMP will be coordinated for a 30-day review period.
If the proposed project is approved, a Record of Decision will be signed and coordinated.
Subsequent preparation of final plans and specifications, and construction would follow.

This CMP is in compliance with key Federal and State environmental statutes and regulations.
Federal, State, and local laws and regulations will be complied with for handling and disposal of
the various levels of contaminated dredged sediment, the most critical pertaining to those
regulated per TSCA for sediments with PCBs equal to or in excess of 50 mg/kg. Relevant
Federal, State and local regulations are discussed in detail in Section 6 of the EIS, and referenced
in Section 6 of the EIS, and summarized in Table 4-14 in this report.

Numerous representatives, agencies, and interest groups have been and/or are being coordinated
with pertaining to this study. A full list can be found in Section 6 of the EIS. The views of the
local sponsors and concerned resource agencies played a major role in the assessment and
selection of the proposed ARP project alternatives.  The EIS lists key planning, regulatory
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agencies and public interest groups including their issues expressed by these parties during this
study.

3.0  PROBLEM IDENTIFICATION

3.1  Study Area Profile

The ARP Project Area is shown in Figure 3-1.  The following information provides an overview
of the Ashtabula River Partnership (ARP) Project Area significant resources, physical,
biological, and cultural setting. Sediment conditions are specifically discussed in Section 3.3 of
this report.  This summary is based upon detailed data and information set forth in text, tables,
and figures in Section 3.0 of the EIS (“Environmental Setting and Affected Environment”),
which should be referenced accordingly.

3.1.1  Significant Resources

The significant resources identified within the Project Area during the environmental evaluation
are geology; water quality; sediment quality; benthos; fisheries; wildlife; threatened &
endangered species; wetlands; community and regional growth; business, industry, employment,
income; public facilities and services; recreation; property value; tax revenue; noise; and
aesthetics.  Air quality and cultural resources were found not to be significant resources.  Section
3.0 of the EIS provides greater detail for each of these parameters.

3.1.2  Overview of Physical and Biological Resources

The Ashtabula River basin, (not including Conneaut Creek and Lake Erie tributaries), drains an
area of 137.14 square miles or 87,770 square acres.  The Ashtabula River main-stem originates
in eastern Ashtabula County and flows in a northwesterly direction, to the City of Ashtabula,
where it discharges to Lake Erie.  The main-stem is 39.7 river miles in length (including West
Branch). The Ashtabula River main-stem falls an average gradient of 11.6 feet per mile (from an
elevation of 1033 to 573 feet above mean sea level). Principal tributaries to the Ashtabula River
include Ashtabula Creek, Fields Brook, and Hubbard Run.  No significant surface water
impoundments are located within the Ashtabula River watershed.

The Ashtabula River watershed is situated within the gently rolling dissected glacial plateau of
the Erie/Ontario Lake Plain ecoregion.  During the Pleistocene era varying thickness of glacial
drift were deposited over Devonian shales.  The majority of this watershed exists in ground
moraines and end moraines.  Sediments deposited by former beach ridges arranged parallel to the
existing Lake Erie shoreline are composed of sand, gravel, and cobble.  The preglacial valleys
within the underlying bedrock shale were buried by glacial clays, sands, and gravels down to
depths of 200 feet from ground surface. The watershed is primarily woodland and agricultural in
the upper basin, and primarily developed and industrial in the lower basin (reference EIS Section
3.19).
Upland land use in the watershed is predominantly rural and agricultural, with the City of
Ashtabula the only significant urbanized area (EIS Figures 3.1, 3.3 and 3.16).   Several park
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areas are located just upstream of the harbor area.  Undisturbed shorelines exist upstream from
RM 2.0 where, the benefits of conservation farming practices paired with intact riparian
vegetation and low density development are manifest, especially in the middle reaches.

Ashtabula Harbor is located at the mouth of the Ashtabula River on the south shore of Lake Erie
Ashtabula County, Ohio (see Figures 1-1 and 3-1).  It is a significant Great Lakes and St.
Lawrence Seaway harbor.  The existing Federal navigation project consists of a breakwater
protected Outer Harbor in Lake Erie and an interior harbor in the Ashtabula River.  The Outer
Harbor includes a system of channels with turning basins and encompasses about 185 acres.  The
Interior Harbor consists of a channel and a turning basin and extends upstream to approximately
RM 1.8.

The mainstem of the Ashtabula and conjoining tributaries have been designated warmwater
habitat (WWH), which defines the “typical” warm-water assemblages of aquatic organisms for
Ohio rivers and streams (reference EIS Figure 3.3).  The current non-aquatic life use
designations for the Ashtabula River system are agricultural and industrial water supply and
primary contact recreation.  Lake Erie is designated as being exceptional warmwater habitat,
State resource water, a source of public- agricultural-industrial water supply and use for
recreational bathing.

Concentrations of phosphorus and oxidized nitrogen (nitrate-nitrite), measured in 1996 water
quality grab samples collected from the Ashtabula River upper watershed (RM 2.5 to 27.2) were
at or near detection levels in most samples (see EIS Figure 3.4) reflecting the lack of point
sources and relatively low intensity land use within the watershed.  Ammonia nitrogen levels,
while generally low, were elevated in several samples, especially from those collected at RM
19.1 and RM 2.5.  The highest ammonia-nitrogen levels were recorded during rain event
sampling (see EIS Figure 3.4) and likely represent runoff from livestock waste in the upper and
middle reaches, and unsewered inputs in the lower reach (i.e., RM 2.5).  Similarly, fecal coliform
bacterial levels were also elevated in rain event samples.  Correspondingly, chemical oxygen
demand was higher in the headwater reaches compared with downstream.  Other parameters
indicative of organic enrichment (i.e., TKN and TDS) were not elevated suggesting the
enrichment was not acute.

Concentrations of water column metals in the Ashtabula River were low and well within the
WWH water quality criteria.  Arsenic, lead, copper and zinc were detected at concentrations very
close to their analytical detection limits.  Table 3.1 in the EIS provides a summary of some past
water quality standards violations measured in the Ashtabula River Area of Concern.  Presently,
pollutants in the water column are less prevalent and violations of water quality standards are
infrequent and localized due to current discharge controls and some cover of contaminated
sediments with cleaner sediments.  The primary problem pertaining to contaminants and water
quality is that associated with the resuspension of sediments and associated contaminants. EIS
Table 3.2 presents some Ohio EPA Water Quality Standards for Lake Erie for some
contaminants of concern.

Dissolved oxygen (DO) levels have been a problem in the lower river during the low flow period
of June through September. Corps of Engineers’ sediment analysis over the years indicates
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sediments are moderately contaminated with oxygen demanding materials.  Dissolved oxygen
concentrations in the lower river, however, are strongly influenced by harbor morphology; low
flow; meteorological conditions; and lake-levels.  Accordingly, low DO levels not related solely
to chemically degraded water quality.  However, low DO levels are an aquatic problem whether
related to pollution or alteration of the natural river morphology (reference EIS Figure 3.4).

Vegetation on the open upland banks, roadsides and railroad yards of the Ashtabula River are
non-indigenous and invasive species.  The only assemblage of high quality natural forest is on
the east valley wall of the Ashtabula River just south of the mouth of Fields Brook.
Undeveloped sections of the valley walls and Ashtabula River flats on both sides of the River are
second growth woody thickets dominated by a mixture of native and non-native trees (see EIS
for plant species descriptions).

The U.S. Fish and Wildlife Service's draft "National Wetlands Inventory Map" for Ashtabula
identifies the Ashtabula Harbor area protected by the stone breakwaters as littoral, limnetic
permanent open water zone.  The immediate shallow water margins along the existing stone
breakwaters in the harbor are classified as being lacustrine, littoral rocky shore zones artificially
created.  (see EIS Figure 3.19). Palustrine emergent wetland referred to as the "Ashtabula River
Wetland" located inside the Harbor's west breakwater approximately 1.5 miles southwest of the
existing west breakwater entrance channel light.

Palustrine Sand Plain community plants exist along the shore east at the break-wall. The sand
dunes are dominated by beach grass east of the Ashtabula River mouth and are the finest beach
grass dunes in Ohio.  The dunes support rare plants and a number of other rare plant species, per
ODNR’s current Natural Heritage database, thrive throughout the Ashtabula River watershed.

Much cover is provided by the growth of aquatic plants in waters shallower than twelve feet.
Downed trees and boulders in the water also provide cover for fish and invertebrates. Presently
the Ashtabula River Project Area downstream of Fields Brook at RM 1.3 has abundant aquatic
plant growth, logs and woody debris, and boulders.  Habitat quality at this site is high and
provides abundant cover for diverse communities of organisms.

Upstream of the Ashtabula River Area of Concern, the River is fully attaining the WWH status
(EIS Figures 3.1, 3.3 and 3.20).  The positive warm water habitat attributes encountered in the
lotic Ashtabula River is largely ascribed to a lack of channelization, wide mature riparian areas,
and small acreage farms using conservative practices in the basin.  Variable substrate conditions
provided habitat complexity, especially in the upper watershed. Although the physical habitat is
very good, extremely low or intermittent flows occur every summer in the Ashtabula River
(USGS reference) limiting the amount of habitat available to aquatic fauna.

In the Project Area in the turning basin, including the area near the mouth of Fields Brook, the
biological community does not meet WWH standards and is impacted by discharge from Fields
Brook as well as habitat destruction and extensive recreational boat traffic.  The lower 0.7 miles
of the river have been lined with vertical sheet piling, railroad ties and concrete docks for
commercial activities.  This area is frequently deep dredged.  In addition, there is a PAH problem
in the area. These conditions have severely altered the natural habitat, resulting in an adversely
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impacted biological community within the AOC.  This effect appears to be localized as fish
population and diversity recover in the outer harbor where habitat conditions improve and the
impacts from Fields Brook discharges have dissipated. Typical fish species include: rosyface
shiner, black red-horse, rainbow darter, central stoneroller, rockbass, mimic shiner, and
bluntnose minnow.  There is a high relative abundance of mimic shiner and bigeye chub, species

requiring clear, silt free habitats to thrive. Note: The bigeye chub, a rare species in Ohio and an
indicator of exceptional water quality, flourishes throughout the upper watershed beginning at
the upstream limit of the AOC at RM 2.0.
The macroinvertebrate community is in good condition in the vicinity of RM 2.5 to RM 2.3
based on sampling conducted at three sites in 1995 and 1996 (EIS Figures 3.1, 3.3 and 3.17).
The good ranking was made using Ohio EPA’s Invertebrate Community Index (ICI), a measure
of stream ecological health that is based on macroinvertebrate species richness, composition,
abundance, condition, and food web composition.  The macroinvertebrate community is
impacted by altered habitat and is in poor condition in the Ashtabula River between RM 1.9
(upstream of Fields Brook) and the mouth of the river.

A fish consumption advisory for the lower two miles of the river and harbor was issued in 1983
by the Department of Health and Ohio EPA siting PCB concentrations ranging from 2.4 to 58.3
mg/kg in the edible portion (skin-on fillet).  There are no criteria for the other organic chemicals
listed in the advisory, but the presence of so many different chemicals is a concern.  In 1997, the
fish consumption advisory was revised based on decreased levels of PCBs more recently
measured in fish.  The current fish advisory is less stringent.  It places specific limits on the
amounts of smallmouth bass, largemouth bass, walleye, channel catfish, and common carp that
can be safely consumed.

Two hundred sixty-eight species of birds have been recorded from the Ashtabula River and
Ashtabula Harbor.  Breeding birds of the upper Ashtabula River are typical for northeast Ohio
(see EIS Sections 3.97 through 3.104 for species descriptions).  Lake Erie’s south shore is an
extremely important flyway for migrating small birds, raptors, and water birds.  Birds also use
waterways such as the Ashtabula River as migration corridors.  Large numbers of water birds
move along the Lake Erie shoreline and readily use Ashtabula Harbor for resting, feeding, and
for shelter in storms.

The Ashtabula area supports many other species of wildlife including deer; squirrel; cottontail
rabbit; opposum; skunk; raccoon; mice; a variety of reptiles and amphibians; and other small
mammals. The small amount of natural shoreline remaining in the harbor area supports some
reptiles, amphibians, birds, and mammals.  Most are limited to the adjacent wetland and park
areas. Also, a small beaver community inhabits the AOC.  Critical mammalian habitat is limited
to a few scattered areas left to natural growth and the Ashtabula River wetland.

The Ohio Department of Natural Resources Division of Natural Areas & Preserves currently lists
ermine as an animal of special interest found in the Ashtabula River watershed and mink may be
readily observed feeding in areas immediately adjacent to Ashtabula Harbor.  The ARP project
lies within the range of the Indiana bat, bald eagle, and piping plover, Federally listed
endangered species.
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3.1.3  Overview of Cultural and Human Resources

Many years ago, large conical mounds in which human skeletons were found, and evidences of
burial grounds, were discovered along the banks of the Ashtabula River several miles from Lake
Erie.  These mounds have long since been destroyed.  In 1887, a 150-foot schooner, the JOY,
sank off Ashtabula, carrying millstones and ore.  Currently, many large sections of this vessel are
lying on the bottom in about 15 feet of water, approximately 100 feet southeast of the east end of
the east breakwater at Ashtabula Harbor.  National Register Properties listed on the National
Register of Historic Places include the Ashtabula Harbor Light(s) (U.S. Coast Guard Lighthouses
and Light Stations on the Great Lakes) located on the harbor breakwaters and the Colonel
William Hubbard House on the northwest corner of Lake Avenue and Walnut Boulevard in
Ashtabula.  The vicinity location of the archaeological sites, the sunken vessel, and the historic
properties are all shown on EIS Figure 3.27.

The Ohio State Historic Preservation Office indicated, based on a brief check of cultural resource
records, that aquatic and terrestrial sites in the Ashtabula area may be archaeologically or
historically sensitive and appropriate archaeological surveys should be conducted for sites finally
considered. The Ashtabula River Project Area has been previously significantly disturbed by
channel dredging and shoreline disturbances.  Accordingly no significant cultural resource items
would be expected to be located in these areas (reference Figures 3.9 and 3.28 item a).
The Ashtabula Harbor vicinity is composed of a variety of land uses, which include: industrial;
commercial; residential; park; public use; and marina (reference EIS Figures 3.22 and 3.23).
Commodities handled through the Port of Ashtabula include coal (exported), iron ore, sand,
gravel, stone and limestone (imported).  Conrail's coal dock is the only exporter of coal in the
Ashtabula Port.  Coal is brought to the dock via rail from West Virginia and Pennsylvania coal
fields for shipping.  Principal customers are electric generating utilities in Canada.  The largest
customer is Ontario Hydro in Toronto.  Recent new business includes the European market.
Lake vessels are loaded at the Port of Ashtabula and off-loaded into large ocean vessels on the
St. Lawrence River for movement to Europe. Competition for coal movement comes from the
port of Toledo, Sandusky and Conneaut in Ohio and from the Chicago, Illinois and Erie,
Pennsylvania ports.  Maintenance of harbor facilities is important in facilitating these activities.
Hundreds of people are employed in these activities.

The Ashtabula Harbor vicinity includes recreational park; trail; fishing; recreational boating; and
tourist areas (EIS Figures 3.20 through 3.23 depict the Ashtabula Harbor area including many
water oriented recreational facilities.).  Recreational boating is the most visible form of
recreation in the Ashtabula Harbor area.  The majority of recreational navigation facilities in
Ashtabula are located along the Ashtabula River upstream of the Fifth Street bridge.  Boaters
presently using the Ashtabula Harbor Area marina/yacht club services come from all over
northeast Ohio, including Ashtabula, Trumbull, Mahoning, Geauga, and Lake Counties, and
from northern Pennsylvania as well.  The Ashtabula Harbor boasts eleven marinas and yacht
clubs located along the Ashtabula Riverfront.  Other Harbor related activities include fish
charters.  Six marina/yacht clubs currently have fishing charter services operating out of their
facilities.
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A survey was undertaken in October 1992 to determine the existing facilities, needs, and
concerns of the marina community. The most frequent comment noted is the shallowness of the
Ashtabula River.  Other comments include the need to clean up the Ashtabula River, the lack of
transient dockage and pump-out facilities, the lack of promotion/advertisement of the Harbor
area, and the need for more support from the City and County to make the Harbor area a viable
recreational area.

Relative to continued Ashtabula River Harbor operation and maintenance, most interests agree
that the Ashtabula Harbor should be maintained to facilitate industry/commerce and recreation
and associated community economic and social well-being, and that dredged material should be
appropriately disposed.

3.2  Ashtabula River Area of Concern Beneficial Use Impairments

In 1985, when the International Joint Commission (IJC) designated the Ashtabula River as one
of 42 Areas of concern, they recognized 6 out of 14 potential impairments of beneficial uses (i.e.,
changes in chemical, physical, or biological integrity of the ecosystem) as listed under the
GLWQA.  A comprehensive report titled the Ashtabula River Stage 1 Investigation Report,
published in December 1991, described in detail six beneficial use impairments associated with
the Ashtabula River AOC:

1. Restrictions on Fish and Wildlife Consumption. An advisory was issued in 1983
by the Ohio Department of Health and Ohio EPA recommending that no fish
caught in the lower two miles of the Ashtabula River be eaten. The advisory was
based on the results of fish tissue sampling from 1978 to 1981. Forty-five organic
chemicals had been detected in fish tissue. Those of greatest concern included
PCBs, hexachlorobenzene, hexachlorobutadiene, pentachlorobenzene,
tetrachloroethane and octachlorostyrene.

In 1997, the Ohio Department of Health revised the fish advisory to restricted
consumption of some species, based upon more recent fish tissue samples.
Contaminant levels decreased significantly by 1990. This decrease is primarily
associated with improved source discharge control. PCB levels in fish tissue,
however, appear to have increased slightly in 1994. Residual PCB contaminants
in sediments provide a continuing source of PCBs, and contaminant levels remain
above safe thresholds.  It should be noted that the 1990 and 1997 fish tissue
samplings were not large enough to be definitive, and that there remains a high
incidence of external anomalies in the fish population.  Until these anomalies
disappear or are explained, it is unlikely that the fish advisories will be
withdrawn.

2. Degradation of Fish and Wildlife Populations.  The Ashtabula River AOC is
classified as Warm water Habitat (WWH) in the Ohio Water Quality Standards.
Upstream from the AOC, the river is fully attaining the WWH status. In the upper
turning basin, including the area near the mouth of Fields Brook, the biological
community does not meet WWH standards and is impacted by contaminated
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sediments, as well as habitat destruction and extensive recreational boat traffic.
The lower 0.7 mile of the river has been lined with vertical sheet piling, railroad
ties, and concrete docks for commercial activities. This area is frequently deep
dredged. There are elevated PAH concentrations in the sediments in this area.
These conditions have severely altered the natural habitat, resulting in the poorest
biological community in the AOC. The 1991 RAP report also indicated that, if not
for the contaminant problem, the Ashtabula River would be a prime site for
salmonid stocking considerations.

3. Fish Tumors or Other Deformities. Local fishermen and surveys have reported the
presence of tumors and lesions on fish. A community of brown bullhead in the
area inside the west break wall was found to have a high incidence of lip and skin
tumors and pre-cancerous conditions.   Tumors in brown bullhead are associated
with PAHs as found in coal tars, and coal dust has been observed on the river
bottom, originating from a coal handling facility on the west bank of the river.
Some PAHs have also been found to cause non-cancer adverse health effects in
humans, including difficulty in reproduction, decreased body weight,
immunosuppression, and harmful effects to the skin.

PCBs build up in the environment and cause a number of harmful effects,
potentially including cancer and non-cancer adverse effects. Non-carcinogenic
health effects such as reproductive impairment, neurotoxicity, developmental
toxicity, endocrine disruption, and immunosuppression have also been associated
with exposure to PCBs.  PCBs are a particular concern to aquatic food chains
because of the process known as biomagnification where contaminant
concentrations increase at each step in the food chain.  Because of the
concentrations of PCBs detected in fish, and the ability of PCBs to biomagnify up
the food web, fish eating birds and mammals have the highest potential to
experience any associated toxicological effects.

4. Degradation of Benthos.  The macroinvertebrate community exhibits similar
WWH attainment status as the fish community. Biological indices are high in
upstream, flowing sections of the river, but decreased downstream from Fields
Brook. Again, the major impacts appears to be habitat related,  and affected by the
heavy commercial and recreational use of the river. Chemical impact was
recorded near and downstream of the confluence of Fields Brook and in the
commercial channel area and outer harbor. The macroinvertebrate community in
the near shore area is indicative of moderate organic enrichment, and similar to
the community found throughout the southern central basin near shore. The
harbor is more contaminated and there is a noticeable gradient of decreasing
pollution in an offshore direction.

5. Restrictions on Dredging Activities.  Navigation channel maintenance has been
limited in the lower Ashtabula River. Deep dredge commercial navigation
channels (-18 and -16 feet LWD) have not been maintained in the problem area
from Station 120 to the turning basin just upstream of the 5th Street Bridge since
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1976, and from the turning basin just upstream of the 5th Street Bridge to the
upstream Federal channel limits since 1962 due to contaminated sediments which
require confined disposal. Appropriate disposal facilities for contaminated
sediments are required, but are presently unavailable. Contaminated sediments in
the lower Ashtabula River continue to migrate toward the outer harbor and lake.

6. Loss of Fish and Wildlife Habitat.  The results of several Ohio EPA surveys
indicate that, in addition to contaminants, non-attainment of WWH status at the
river mouth is largely due to lack of habitat (Ohio EPA 1990c).  Few protected
aquatic shallow areas exist. Much of the river shoreline has been developed for
marinas. The lower section of the river has been completely bulkheaded for
commercial docking facilities and activities and is the site of the poorest
biological community. Heavy recreational boat traffic and commercial vessel
traffic continually resuspend bottom sediment, covering macro invertebrates on
the river bottom.

3.3  Sediment Conditions

Over the years, run-off from urban and primarily industrial developments (most of the latter are
located along Fields Brook) have resulted in contamination of water and sediments in adjacent
streams (i.e., Fields Brook) and the lower Ashtabula River (see Figure 3-1).  Primary
contaminants of concern in the lower Ashtabula River include numerous chlorinated organic
compounds, especially polychlorinated biphenyls (PCBs) and polyaromatic hydrocarbons
(PAH), heavy metals such as cadmium, mercury, lead, and zinc, and other organics such as
hexachlorobenzene and hexachlorobutadiene.  Radionuclides, such as uranium, radium and
thorium, have also been identified as contaminants of concern in the lower Ashtabula River.
Low levels of these radionuclides have been detected in Ashtabula River sediments as described
in Technical Appendix D, “Ashtabula River Sediment Sampling and Analysis of Extent of
Radionuclide Contamination”.  Table 3-2 gives a more complete list of pollutants identified in
the Ashtabula River AOC.  Figure 3-2 shows a typical cross-section of the Ashtabula River
channel at Station 170+00, indicating the location of PCB-contaminated sediments. Analyses and
results of sediment sampling can be found in Technical Appendix C.

Harbor structural developments and accumulated contaminants have caused significant problems
pertaining to the ecology, benthic and fishery habitat and harbor operations and maintenance
dredging.  Structural developments (i.e., channelization and bulkheading) have essentially
eliminated physical aquatic habitats including shallow areas.  Dredging and vessel activities have
caused resuspension of sediments, resulting in suffocation of bottom organisms and disruption of
fish habitat. Most of the contaminated sediments have collected within the Federal authorized
channels. Storm events cause scour and the resuspension of sediments and associated
contaminants, which may potentially compromise water quality standards. Contaminated
sediments continue to migrate downstream into the River below Fields Brook, the Outer Harbor,
and eventually Lake Erie. Navigation channel maintenance has been limited in the lower
Ashtabula River, since there are concerns about dredging and appropriate disposal of
contaminated sediments.
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One issue that required noteworthy discussion and negotiation with regulatory agencies was how
to determine the volume of TSCA contaminated sediments based on numerical model results.
Sediment volumes were initially calculated for the project using the Department of Defense
DOD) program, Groundwater Modeling System (GMS).  GMS provided a comprehensive
graphical environment of numerical modeling, site characterization, model conceptualization,
mesh and grid generation, geostatics and sophisticated tools for graphical visualization.  The
estimated volume of sediments with PCB contamination greater than or equal to 50 mg/kg (ppm)
is approximately 29,000 cubic yards (CY).  It was ultimately agreed that the threshold of 40
mg/kg (ppm) (rather than 50 mg/kg) for TSCA would be used for the modeled data due to the
inherent uncertainty associated with the interpolation process in the numerical model.  To
determine the actual volume of sediment that would be dredged to remove TSCA-classified
sediments, dredging cut lines were drawn around the contaminated areas and incorporated into
the GMS.  These cut lines were drawn based on the accuracy and limitations associated with
marine dredging equipment.  The surface area of each TSCA area, based on the dredging cut
lines was then calculated and multiplied by an average depth of contamination to
arrive at the actual volume of 150,000 cubic yards of sediment to be removed to dredge the
TSCA-classified sediments.

Sediments with PCBs equal to or in excess of 50 mg/kg are regulated under the Toxic Substances
Control Act (TSCA) and must be appropriately handled and disposed.  Other sediments with
elevated levels of contaminants may not be disposed of at open lake disposal sites and must be
appropriately disposed of by alternate disposal methods.  Appropriate disposal facilities for
contaminated sediments are required, but are presently unavailable.

3.3.1  Effects of Contaminant Migration

A study was commissioned by the USEPA to determine if the contaminated river sediments have
the potential to move.  At the request of the USEPA, Region V office a sediment transport model
was conducted by U.S. Army Corps of Engineers Waterways Experiment Station (WES), which
involved numerical modeling and field data collection and analysis.  The field data collection
and analyses provided the parameters (i.e., sediment erodability) that were used to develop the
model. The results of the numerical modeling indicated that the maximum computed depth of
scour for the 100 year return period flood event with the Lake Erie stage held at the low water
datum was generally less than 1 meter throughout the area of interest and less than 0.6 meters in
the upper turning basin. WES determined the volume, extent, and surface area weighted
estimates of PCB-laden sediment in the Ashtabula River, assuming that a 100 year event scoured
to the calculated depths that resulted from the numerical modeling.  The PCB concentrations for
the scoured sediment ranged from 0.04 to over 50 ppm. The Department of Defense
Groundwater Modeling System (GMS) was used to accomplish this task.  The results indicated a
total scour volume of 63,100 cubic yards of river sediment, of which 2,300 cubic yards contain
PCBs > 50 ppm. Furthermore, for the short term case (immediately after dredging) the angle of
repose for Ashtabula River sediments is anticipated to be between 1V:2H and 1V:3H, and for the
long term case the natural angle of repose for Ashtabula River sediments is anticipated to be
between 1V:6H and 1V:8H.   Due to the mixing of river sediments during sediment transport, it
is reasonable  to anticipate that PCB-contaminated sediments exist in the cross sectional area
between the short and long term cases, and it is fully anticipated that this sediment will slough
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off into the Federal channel at some time in the near future and will impact on future disposal
operations and options.

The transport of the PCB-contaminated sediments has been documented in the area of the
Ashtabula River between Station 120+00 and the 5th Street Bridge based on sediment testing
(bulk chemistry) performed to determine the suitability of dredged sediment for open lake
disposal.  The last recorded dredging performed on Area "F" (authorized depth of -18 ft LWD)
downstream of the bridge was 1976, and further dredging and open lake disposal was prevented
due to the high levels of PCBs present in the sediments.  The area of commerce between the
mouth of the river and bridge involves the transshipment of materials (coal and stone) that do not
contain PCBs (which are not naturally occurring), therefore the contamination is due to the
downstream migration of contaminated sediments.  It should be noted that the sediments
downstream of the 5th Street Bridge are contaminated with both PCBs and PAHs, but the PCBs
are  the contaminant of concern and are the driving contamination of concern for determining
sediment suitability for open-lake disposal.  It was the bulk chemistry testing performed in the
past and the fact that the levels of PCB contamination precluded dredging due to lack of
suitability of the sediment for open lake disposal  that had eventually led to the discontinuance of
dredging in the area from Station 120+00 to the 5th Street Bridge, since there is no existing
disposal facility available for Ashtabula.

3.4  Ecosystem Based ARP Project Area Evaluations and Existing Conditions

The Ashtabula River Partnership conducted an evaluation of the aquatic ecology of the Project
Area of the Ashtabula River to facilitate the formulation of project alternatives that would
compliment environmental dredging and contribute to the comprehensive restoration of the
Project Area ecology.  The evaluation included the use of the Ohio Habitat Assessment
Procedure (OHAP) and associated indices.  Indicators include such items as: water quality,
Qualitative Habitat Evaluation Index (QHEI), Invertebrate Community Index (ICI), the fishery
Index of Biological Integrity (IBI), percent of fish with external anomalies, and the return of
endangered species.

The procedure and evaluation utilized biological survey data from creeks and rivers similar to the
Ashtabula River but without contaminants, bulkheading, or significant vessel traffic.  Data
primarily from Conneaut Creek and the Grand River were used.  This comparison provides
information on what Ashtabula River ecological conditions would be with implementation of
various measures for removal of contaminated sediments and habitat restoration.  Restoration
opportunities were particularly evident in the area between the 5th Street Bridge and the upper
turning basin.

The evaluation identified considerable improvements in physical, benthic, and fishery habitat
with extensive contaminant removal and even more with habitat restoration.  Restoration of more
than 20 acres of aquatic and fishery habitat, resulting in increases of tens of quality fish species
and hundreds of fish per kilometer could be expected.  This was further related to human and
economic values.  This evaluation was incorporated into the overall planning process and is
discussed further in the corresponding section of this report.
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Ohio EPA has classified the Ashtabula River estuary system as a warm water habitat (WWH),
which defines the “typical” warm water assemblages of aquatic organisms for Ohio rivers and
streams. The river system can be divided into four “Ecological Assessment Areas” (EAA).
These include: the Outer Harbor area (EAA 4), the lower river from the mouth upstream to the
5th Street Bridge (EAA 3), the lower river from the 5th Street Bridge upstream through the Upper
Turning Basin (EAA 2), and the watershed area upstream of the developed harbor area (EAA 1).
Figure 3-3 shows the locations of these areas.

EAA 1 is fully attaining the warm water habitat status. Riffle and channel substrates are
unembedded and generally silt free. Glacial till and fractured bedrock provide a variety of
substrate sizes and habitat complexity. Although the physical habitat is very good, extremely low
or intermittent flows occur every summer.  This limits the amount of habitat available to aquatic
fauna.  Typical fish species in EAA 1 include rosyface shiner, black redhorse, rainbow darter,
central stoneroller, rock bass, mimic shiner, and bluntnose minnow.  There is a  relatively high
abundance of mimic shiner and bigeye chub, species requiring clear, silt free habitats to thrive.
The bigeye chub, a rare species in Ohio and an indicator of exceptional water quality, flourishes
throughout the upper watershed.

The biological community in EAA 2 and 3 does not meet warm water habitat standards. EAA 2
is impacted by Fields Brook contaminated sediment and extensive recreational development and
traffic.  EAA 3, the lower 0.7 miles of the river, has been lined with vertical sheet piling, railroad
ties and concrete docks to service commercial activities. This area is frequently deep dredged. In
addition, there is a PAH problem in this area. These conditions have severely altered the natural
habitat, resulting in an adversely impacted biological community. This effect appears to be
localized as fish population and diversity recover in the outer harbor where habitat conditions
improve and the impacts from Fields Brook discharges have dissipated.

The fish community in the Outer Harbor (EAA 4) achieves partial to full warm water habitat
standards with respect to diversity and abundance. The outer harbor area supports a diverse fish
community of river and lake species particularly in a vegetated area protected by the inner
breakwall. Protected areas of the harbor usually contain relatively large numbers of yellow
perch, white bass, pumpkinseed, white crappie, goldfish and emerald shiner.  More open water
areas contain lower densities of gizzard shad, yellow perch, carp, goldfish, brown bullhead and
emerald shiner.  The banded killfish, an Ohio endangered species, has been recorded here.  Much
of the near-shore provides nursery and spawning grounds for the local fish community. The
breakwall and gravel bars near the CEI power plant provide spawning grounds for rainbow
smelt, carp, spottail shiner, shiner species, logperch, walleye and fresh water drum. The outer
harbor breakwalls and the breakwalls lakeward of Lakeshore Park provide spawning sites for
alewife, gizzard shad, small mouth bass, rainbow smelt, brown bull head and Johnny darter. The
deeper near-shore waters provide spawning grounds for burbot, mottled sculpin and yellow
perch.

Various lake and stream species of fish migrate to and from the lower Ashtabula River when
warm water conditions are favorable. Spawning migration runs for walleye and small mouth bass
occur in the spring.  Species composition is typical of the warm water fish community in Lake
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Erie river mouths. Cold water species such as the Steelhead trout also move up the Ashtabula
River on a limited basis. If not for the contaminant problem, the Ashtabula River could be a
prime site for salmonid stocking. The evaluation area extends basically from the outer harbor
upstream for approximately two miles. This section of the river was evaluated with respect to
usage and environmental and ecosystem development. Based upon the location of contaminated
sediments, river usage, channel depths and potential for environmental restoration, the
harbor/river study area fell into two distinct areas: downstream of the 5th Street Bridge and
upstream of the 5th Street Bridge. These two areas corresponded to Ohio EPA’s EAA 3 and EAA
2. Ohio EPA has identified these two areas as being biologically distinct in their 1992 and 1997
reports on the biological status of the lower Ashtabula River and Harbor. A discussion of the
river usage and existing ecosystems located in EAAs 2 and 3 follows.

EAA 3 Ashtabula River channels located downstream of the 5th Street Bridge is used
predominately to serve commercial navigation purposes. Maintained channel depths in this area
are tied to the drafts of commercial vessels that service deep draft lake freighter docks.  The
authorized depths in the outer harbor and along the first 2,000 feet of the river vary from 30 to 27
feet LWD. The remainder of the river up to the 5th Street Bridge is maintained to 18 feet LWD.
This section of the river is also utilized by recreational boat traffic to access slips upstream of the
5th Street Bridge.  Consequently, the river located downstream of the 5th Street Bridge can be
characterized as servicing deep draft commercial navigation and providing an access route for
recreational craft to slips located upstream of the 5th Street Bridge.

Maintenance of channel depths of at least 27 feet LWD for commercial navigation purposes,
continual usage of the channels by commercial Great Lakes self unloading vessels that draft up
to 26 feet, and sheet piling of the river banks at commercial dock locations has severely
disrupted the potential of the affected stream segments to support fish communities. The stream
evaluation classification for this area is “very poor”, the lowest Ohio EPA stream evaluation
possible. Continual turbidity of the water column by Great Lakes vessels as well as periodic
dredging of the channel bottoms in this area has created a highly stressful environment that
inhibits the development of any type of ecosystem.  Heavy commercial vessel traffic continually
resuspends bottom sediment, covering macroinvertebrate on the river bottom. Although the
habitat quality for supporting fish communities is very poor in the ship channels, fish migration
through the area is not totally impeded. For fish populations, the area serves as a conduit between
the lake and a more fertile aquatic environment located upstream of the 5th Street Bridge (See
Figures 3-4 and 3-5).

The implementation of any improvement plans will be limited and will not substantially alter the
habitat found in EAA 3.  This area will continue to be bulkheaded, undergo periodic dredging to
maintain channel depths of 27 to 28 feet LWD, and receive heavy traffic from commercial
navigation vessels that will continually resuspend bottom sediments.
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The usage and environmental composition of the Ashtabula River in EAA 2, located upstream of
the 5th Street Bridge differs markedly from that located downstream of the 5th Street Bridge. The
navigable extent of the river extends over 6,800 feet upstream from the 5th Street Bridge.  The
channel depths in this section of the river are markedly shallower than downstream of the 5th

Street Bridge. Dredging in the Federal channel in this area has been restricted since the early
1960's.  Channel depths upstream of the 5th Street Bridge vary from 0 to 10 feet below LWD.
There are no active commercial docks located in this area of the river.  The river essentially
services recreational boating traffic as well as charter fishing craft.  These vessels draft from 2 to
7 feet. There are over 1,000 recreational boating slips located upstream of the 5th Street Bridge,
as well as over 50 charter boat operators. These recreational boating slips are concentrated in
eleven marinas and/ or yacht clubs located upstream of the 5th Street Bridge. Marina
development is located on approximately 50% of the total river shoreline available in this area,
with the west bank sustaining the bulk of total dockage.

EAA 2 has a high habitat quality area located at River Mile 1.3 (downstream of Fields Brook).
This area provides much cover from the growth of aquatic plants in waters shallower than 12
feet. The plant growth, logs, woody debris and boulders in the water provide abundant cover for
communities of organisms.  Although the quality of physical habitat is high, this area has low
biological scores. It has been concluded from the “Section 312(b) and Section 206 Ecological
Restoration/Preservation Analyses” (EIS, Appendix “EA-J”) that contaminated sediments are the
greatest cause of lower fish community scores at this site. The low abundance of vegetation
loving species and the low species diversity in EAA 2 is a consequence of contaminated
sediments.

EAA 2 is where over 80% of the contaminated sediments to be dredged under the Recommended
Environmental Dredging Plan  are located. Once these contaminated sediments are removed,
these areas will be available for ecological restoration.  Approximately 20+  acres of river
environment would achieve benthic habitat restoration, most of which is located in EAA 2. The
fish community that can be expected in boat traffic areas without contaminated sediments is
mirrored on Conneaut Creek and on the Grand River near its mouth (River Mile 0.6).
Comparison of fish communities at this Grand River site to fish communities in EAA 2 reveal
twenty-one species were more abundant in the Grand River, i.e. yellow perch and large mouth
bass.  EAA 2 fish communities should approach Grand River communities with respect to
abundance and diversity after remediation.  If spawning areas were rehabilitated in EAA 2,
habitat would be available for juvenile fish in the harbor.  The Ashtabula Harbor area has the
potential to serve as a nursery for fish produced in the lacustuary portion of the system.

The Ashtabula River fish community in areas of contaminated sediments has a high potential for
recovery after sediment removal.  EAA 2 would realize the large majority of these improvements
since over 80 percent of the contaminated sediments are located in EAA 2 and most of the 20
acres of rehabilitated benthic habitat are located in EAA 2. Endangered species, top carnivores
(game fish), species diversity, pollution sensitive species, number of individuals and incidence of
external anomalies would all show improvement with removal of contaminated sediment.

The recovery of the Ashtabula lacustuary fish community is expected to influence fish
communities in surrounding areas both upstream and in the lake.  Species such as northern pike
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and muskellunge moderate fish communities through predation and drive community structure
towards greater ecological integrity.  Greater ecological integrity results in even higher numbers
of top carnivores, endangered species, and sensitive species. Historically, the muskie and
northern pike were very abundant and commercially important.  The destruction of lacustuary
habitats throughout Lake Erie has resulted in drastic reductions of the two species populations
and the positive influences they had on the Lakes ecosystem.  The restoration of the Ashtabula
lacustuary will allow it to resume its historic contribution to top carnivore populations
(including northern pike and muskellunge).

Given the amount of ecosystem extant upstream of the 5th Street Bridge, and its potential for
improvement, Section 312(b) was determined to be an appropriate vehicle to accomplish cleanup
in this area. Section 312(b) costs have been compared and justified based on Environmental
Restoration and Water Quality Outputs generated by the project, as required by Section 312(b).
 Based upon river usage and ecosystem presence, the ARP recommends the use of Section
312(b), WRDA 90, as amended, to accomplish the cleanup located upstream of the 5th Street
Bridge and WRDA 1986 Section 101 (General O&M) and Section 312(a) to cleanup the river
located downstream of the 5th Street Bridge.

Section 3 of the EIS discusses in greater detail the physical, environmental, socioeconomic and
cultural resources aspects of the project setting.  Appendix EA-J of the EIS (Section 312(b) and
Section 206 Ecological Restoration Analysis) provides an assessment of the environmental
restoration and water quality improvements used to justify the costs associated with the Section
312(b) work.  Environmental restoration and water quality improvements generated by the
Recommended Environmental Dredging Plan will be discussed further in Section 4, “Plan
Formulation”, Section 5, “Recommended Environmental Dredging Plan” and in Section 9,
“Benefit Evaluation.”

3.5   Identified Problems and ARP Project Objectives

3.5.1  Problems Associated with Contaminated Sediment

Primary contaminants of concern in the lower Ashtabula River include numerous chlorinated
organic compounds, especially polychlorinated biphenyls (PCBs); polyaromatic hydrocarbons
(PAH); heavy metals such as cadmium, mercury, lead, and zinc; hexachlorobenzene; and
hexachlorobutadiene. These contaminants have been detected in Ashtabula River sediments,
water, and fish, as described in Technical Appendix C, “Ashtabula River Sediment Sampling and
Analysis of Extent of Contamination”.

Radionuclides (RAD), such as uranium, radium and thorium, have also been identified as
contaminants of concern in the lower Ashtabula River.  Low levels of these radionuclides have
been detected in Ashtabula River sediments as described in Technical Appendix D, “Ashtabula
River Sediment Sampling and Analysis of Extent of Radionuclide Contamination”.  The risks
associated with radionuclides are further discussed in Technical Appendix G “Radiological Risk
Assessment”.
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Of particular concern is the extensive PCB contamination in the river sediments.   PCBs
bioaccumulate and cause a number of harmful effects, which potentially include both cancer and
non-cancer adverse effects and ecological effects due to biomagnification. The risks associated
with PCBs and the other identified contaminants are further discussed in Technical Appendix F,
“Environmental Risk Assessment and Management Considerations for Dredging the Ashtabula
River and Harbor”.

The consequences of these accumulated contaminants are many, including restrictions on fish
consumption, reduced commercial shipping and recreational boating due to lack of suitable
disposal facilities for dredged sediments, habitat loss, and impacts on biota.   Dredged sediments
with PCBs equal to or in excess of 50 mg/kg are regulated under the Toxic Substances Control
Act (TSCA) and must be appropriately handled.  Other sediments with elevated levels of
contaminants may not be disposed of at open lake disposal sites and must be appropriately
disposed of by alternate disposal methods. A total of more than 1,000,000 cubic yards of minor
to heavily contaminated sediments are situated in the lower Ashtabula River.

Most of the contaminated sediments have collected within the Federally authorized navigation
channels. Storm events may cause scour and the resuspension of sediments and associated
contaminants, which may potentially compromise water quality standards. Contaminated
sediments continue to migrate slowly downstream into the Lower River, Outer Harbor, and Lake
Erie. Navigation channel maintenance has been limited in the lower Ashtabula River, due to
concerns about dredging and lack of suitable disposal facilities for contaminated sediments.

The contaminants in the Ashtabula River and Harbor sediments are thought to have originated
primarily from unregulated discharges in the Fields Brook watershed.  Fields Brook has been
placed on the USEPA National Priorities List of uncontrolled hazardous waste sites (Superfund),
and is being remediated under the Comprehensive Environmental Response Compensation and
Liability Act (CERCLA).

In the absence of a formal CERCLA action, remediation of the contaminated sediments in the
Ashtabula River is proposed under other authorities, including U.S. Army Corps of Engineers
Environmental Dredging Legislation (Section 312 of WRDA 1990, as amended by Section 205
of WRDA 1996 and Section 224 of WRDA 1999), following a NEPA-based approach. It is
expected that an ARP project would expedite the remediation, address the commercial
navigation goals which would not be addressed under CERCLA, and avoid litigation costs often
associated with CERCLA.

Six impairments of beneficial uses are associated with the Ashtabula River AOC many of are
directly related to contaminated sediment, more specifically to the PCB and PAH mass
associated with the contaminated sediment. Removal and remediation of the PCB and PAH mass
is critical to comprehensive restoration of the ecological integrity of the area.
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3.5.2  Comprehensive Problem Identification

The ARP Project Area (see Figure 1-1) was assessed from an ecological perspective for this
study.   Primary problems that exist in the Ashtabula River from the mouth upstream to the 5th

Street Bridge are those associated with commercial harbor development bulkheading, dredging,

the use of the commercial navigation channel, and contaminants in the sediments.  In this
segment of the river, sediment contamination consists of primarily PAHs, which are likely
associated with the coal dock developments in the immediate area but also other contaminated
sediments migrating in from upstream.

Upstream of the 5th Street Bridge, to the end of the Federal navigation channel at Station 207+00,
problems are those associated with recreational harbor development bulkheading, dredging and
use of the recreational navigation channel, and contaminants in the sediments.  The sediment
contaminants are comprised primarily of PCBs (some equal to or in excess of 50 mg/kg or
TSCA) sediment, and low level radionuclides.

Throughout the Project Area, benthic and fishery habitat has been significantly degraded in areas
as compared to quality warm water habitat criteria.  Structural developments have essentially
eliminated shallow areas, which provide habitat for aquatic life. Dredging and vessel activities
have caused resuspension of sediments, suffocating bottom organisms and disrupting fish
habitat.
The watershed area upstream of the developed harbor area is in relatively good condition.

Based on this assessment, three common problem matters can be identified for Project Area:

a.   contaminated sediments;

b.   loss of protected riparian aquatic shallows; and

c.   Dredging and commercial and recreational vessel traffic.

Under the 1978 GLWQA, the overall goals of a RAP are to restore all beneficial uses to an AOC,
prohibit the discharge of toxic substances in toxic amounts, and virtually eliminate the discharge
of persistent toxic substances. Many of the beneficial use impairments in the Ashtabula River
AOC are directly related to contaminated sediment, more specifically to the PCB and PAH mass
associated with the contaminated sediment. Removal and remediation of the  PCB and PAH
mass is critical to comprehensive restoration of the ecological integrity of the area. Some of the
beneficial use impairments are related to loss of protected aquatic  riparian shallow areas and
lower river activities. Cleanup of the Ashtabula River via the Ashtabula River Partnership should
eliminate all of the use impairments assigned to the lower river. The Lake Erie/Ashtabula River
Area of Concern has been identified as a priority area for remediation in Section 205 of WRDA
96 and in the U.S. Army Corps of Engineers PGL No. 49 section 5.c.

It is understood that commercial and recreational facilities and activities will remain. It is also
understood that discharge sources of pollutants have been remediated and Fields Brook is
presently being remediated by separate authority and will be remediated prior to implementation
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of the Ashtabula River Partnership project.  Best management practices will be in effect by the
coal and Fields Brook industries.

3.5.3  ARP Project Objectives

Considering the three identified common problem matters, and the goals of the RAP, the ARP
developed more specific objectives (Plans) to address contaminated sediments and the loss of
aquatic habitat that could also be applied to restore beneficial uses on the lower Ashtabula River.

1. Regarding contaminated sediments:  Develop an optimized dredging contaminant
removal plan for the problem areas that will:

Plan A1.  leave surface sediment PCB and PAH concentrations no worse than
existing conditions initially;

Plan A2.  remove all TSCA and scour-risk PCB and PAH mass; and

Plan A3.  Set targeted long-term surface sediment concentrations for PCBs and
PAHs of equal to or less than 0.35 ppm and 10-20 ppm respectively.
These targets consider siltation or placement cover of relatively clean
sediment.  This is based on reference studies, as listed in Table 3-3.

2. Regarding aquatic habitat loss:  Develop an optimized aquatic ecosystem restoration plan
for the problem areas that will:

Plan B. Replace protected aquatic shallow areas, as possible, for lengths along
the river problem areas. These developments would include measures
such as a shoreline aquatic shelf cut or provision and miscellaneous
improvements such as soil cover, aquatic and terrestrial plantings,
placement of stone and gravel, and placement of cover structures. This
would provide missing habitat for fisheries and benthos for passage,
cover, feeding, and possibly spawning. The objective would be to reach
a quality warm water habitat condition along the problem reaches.

Focus has been on the main contaminants of concern in the Ashtabula River Area of Concern
(AOC) due to their level and extent of contamination. Specifically, the focus is on PCBs and
to a lesser extent PAHs.   It is assumed that by focusing on PCBs and PAHs, the other
contaminants of concern will be addressed due to co-location of contaminants.  A more complete
list of pollutants identified in the Ashtabula River AOC is presented in Table 3-3.

The developed dredging contaminated sediment removal and aquatic ecosystem restoration plans
would be applied to restore beneficial uses, as follows:

1.  Remediate Restriction on Fish and Wildlife Consumption: Apply Plan A.

2.  Remediate Degradation of Fish and Wildlife Populations: Apply Plans A
and B.

3.  Remediate Fish Tumors and Other Deformities: Apply Plan A.
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4.  Remediate Degradation of Benthos: Apply Plans A and B.

5.  Remediate Restrictions on Dredging Activities: Apply Plan A.

6.  Remediate Loss of Fish and Wildlife Habitat: Apply Plan A and B.

Cleanup of the Ashtabula River with contaminant removal and follow-up restoration of riparian
shallow areas is expected to eliminate all of the use impairments assigned to the lower river.
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4.0  PLAN FORMULATION

This section sets forth the considered ARP project alternatives and describes the assessment and
evaluation of the most feasible alternatives for contaminated sediment removal that resulted in
the selection of the Recommended Environmental Dredging Plan. The ARP’s project is
comprised of the following individual components that together constitute the overall sediment
removal project.

1. Dredging (environmental);
2. Transfer/Dewatering;
3. Disposal of TSCA and Non-TSCA dredged sediment.

Although the ARP project specifically focuses on contaminated sediment removal, the ARP’s
comprehensive plan for environmental restoration of the lower Ashtabula River includes
measures for physical habitat restoration.  Accordingly, alternatives for aquatic ecosystem
restoration were also assessed and evaluated during Plan Formulation and are included in this
CMP as a means of setting forth a complete framework for future overall environmental and
ecological restoration in the Ashtabula River Project Area.

4.1  Overview of the ARP Project Plan Formulation Process

The ARP project consists of several components comprised of dredging; developing a land based
transfer and dewatering facility; developing a suitable upland disposal facility; transport of
dewatered dredged material for disposal; and monitoring of the project operations/facilities
during and after implementation.  Plan formulation was a total progressive partnership effort
undertaken from 1994 through 2000 by the ARP Committees and partners.  Committees met
monthly, and more frequently as necessary, to address the tasks required to formulate and
evaluate alternatives to attain the goals of the ARP project.

As early as 1994 the ARP Committees conducted initial assessments of dredging alternatives.
There were several sequences of assessments and evaluations based on assessment parameters
including:

-disposal facility siting;
-costs and economic benefits;
-practicality;
-ecological improvement;
-quantities dredged;
-shoreline bulkhead affected;
-PCB/ RAD/PAH mass removed;
-initial remaining PCB/RAD/PAH surface concentrations;
-beneficial uses addressed; and
-Scour release potential.

Other assessment parameters included:

-PCB bio-accumulation in fish tissue and advisories;
-water quality (turbidity);
-benthic habitat chemically restored;
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-benthic habitat and scour protection area chemically restored; and
-aquatic/fishery shallows initially impacted.

The ARP established the project area “Without Project Condition” and considered the “No
Action” alternative.  The ARP formulated and assessed a wide array of alternatives pertaining to
dredging, transfer/dewatering, treatment technologies for dredged sediment, transportation to the
disposal site, and design options for TSCA and Non-TSCA dredged material disposal. The “No
Action” conditions served as the basis of comparison for the assessment of the formulated
project alternatives.  With “No Action”,  “Without Project Conditions” would be expected to
persist for some time.

Alternatives for each project component were assessed by the ARP for engineering and
economic feasibility, environmental and social acceptability, and/or for best meeting the project
planning objectives. A number of technical studies were initiated in this regard between 1994
and 1997 and are documented in the CMP, Technical Appendices and EIS Appendices.

In addition to an initially considered Bank-to-Bank-to-Bedrock dredging plan, the ARP
formulated and assessed several other dredging alternatives upstream of the 5th Street Bridge
consisting of:

a) Shallow Dredge leaving in place a small amount of elevated PCB contaminated
sediments; sediments with lower contaminant levels; sediments at lower
elevations (greater depth); and virgin sediments that would be extensively covered
by new clean sediments;

b) Deep Dredge involving more extensive dredging removing all of the elevated
PCB contaminated sediments; but, leaving some lower level contaminated
sediments and virgin sediments that would be extensively covered by new clean
sediments; and

c) Bank to Bank to Bedrock Dredge involving extensive dredging to remove all of
the elevated PCB contaminated sediments and all of the contaminated sediments
that would, in time, be replaced by new clean sediments.

Dredging would also include removal of approximately 115,000 cubic yards of primarily PAH
contaminated sediments downstream of the 5th Street Bridge.

The ARP assessed these dredging alternatives for engineering feasibility and effectiveness at
removing the necessary volume of material to meet Ashtabula River clean-up goals, cost
effectiveness, and environmental acceptability.  Assessment relied upon technical data and
criteria particular to each reach, including contamination levels; location of contaminated
sediments; shoreline structural stability; dredging technology; channel limits; future
sedimentation; and scour.  Cross sections identifying contamination levels and location of
contaminated sediments were available and evaluated for every one hundred feet of the project
area.
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The assessment identified the Deep Dredge scenario as the optimized plan and recommended
plan component.  It delineates the amount of contaminated material that needs to be removed,
moderating costs and meets ARP project River ecological clean-up goals.

Initially, 4 vicinity and 11 specific alternative dewatering sites were assessed for development of
dredged material transfer and dewatering facilities.  Assessment parameters included: costs;
availability; capacity; ease of access and transport, engineering, environmental, community, and
other resource considerations.  Dredging and disposal site considerations were also included.  An
Ashtabula River shoreline was identified.

Numerous alternative dewatering technologies were assessed including passive dewatering
technologies and active evaporation technologies.  These were assessed in light of the scope of
the project and economic, engineering, and environmental efficiencies.  The assessment revealed
that the Ashtabula River sediments should be dewatered using essentially passive dewatering
technologies, regardless of whether the sediments are dredged mechanically or hydraulically.

A number of alternative contaminated sediment treatment and disposal alternatives were
formulated and assessed.  The assessments concluded that treatment and disposal of the residual
material is considerably more expensive than dewatering and disposal of the dewatered dredged
material.

There were 36 alternative dredged material disposal sites initially assessed for development of
TSCA and Non-TSCA disposal facilities, including use of existing disposal facilities (as
appropriate). Potential disposal sites were initially identified primarily via previous studies,
committee member knowledge of potential available areas, and by identifying non-wetland land
areas verified on U.S. Fish and Wildlife Service National Wetlands Inventory Maps. Assessment
parameters were developed per various Federal, State, and Local siting criteria and
considerations. Each alternative site was assessed considering planning objectives and
engineering, economic, and environmental parameters.

Comparative costs and potential impact assessments were summarized and ARP discussions
ensued that essentially eliminated many alternatives due to environmental and cost
considerations. Initially, the use of existing disposal facilities was considered economical, but
subsequently it was determined that and existing facility can not be utilized because according to
State of Ohio regulations RAD material can not be co-mingled with other disposed material.
Consequently, dredged River sediments must have separate disposal facilities.

It was decided that an upland confined disposal facility would be better suited for disposal of the
contaminated dredged material involved in this project.  The 36 sites were narrowed down to 5
and then 2 upland sites (Sites 5 and 7).  More detailed geotechnical and environmental studies
were conducted on Sites 5 and 7 and the results indicated that either Site 5 or Site 7 would be
geotechnically suited for development of upland disposal facilities.  Based on problems with
existing fill material at Site 5, and greater environmental impacts (i.e., wetlands and low level
contamination), it was subsequently determined that an upland disposal facility would be
constructed at Site 7.  Wetland impacts at Site 7 would be mitigated under Clean Water Act
Section 401 and 404 guidance.
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In February 1997 the final array of project component alternatives and potential combinations
were assessed and evaluated in greater detail. Based on ARP evaluation and discussion and
initial Recommended Plan was selected and the Preliminary Draft CMP, Technical Appendices,
and EIS were prepared.  The Preliminary Draft CMP/EIS report was submitted to USACE
Division and Headquarters in September of 1997 and a USACE Headquarters review conference
was held in December.  USACE Headquarters subsequently set forth two directives:

1. the entire ARP Project Area should be examined for justification under
Section 312(b); and

2. The Project Area downstream of the 5th Street Bridge should be evaluated
under O&M and Section 312(a) authorities.

In response to the USACE Headquarters guidance, a “Section 312(b) Project Sub-Committee”
was formed and from December 1997 through May of 1998 the entire ARP Project Area was
reviewed under the Section 312(b) authority for environmental dredging.  A project authorities
conference was held at USACE Headquarters in May 1998 and revisions to the CMP and EIS
were made accordingly. In 1999 the CMP and EIS revisions were complete and in September of
that year the preliminary draft CMP/EIS was submitted to the public for comment.

In 2000, subsequent to the release of the draft CMP and EIS reports, the ARP identified the
former RMI Sodium Plant site (State Road site) as a preferred disposal site over Site 7. The State
Road site has been disturbed by past plant development, it is feasible from an engineering and
economic perspective, is of little value to fish and wildlife, and contains only minor (0.02± acre)
wetlands.  The Fields Brook Superfund remediation project material is being disposed of on part
of this property and there is room for the Ashtabula River Partnership dredged TSCA-classified
and RAD material to be disposed of in a developed facility adjacent to the Fields Brook project
disposal facility.  There is also enough room for the remaining Ashtabula River Partnership
dredged Non-TSCA material to be disposed of in a developed facility nearby the TSCA/RAD
disposal facilities.  Consequently, the State Road site replaced Site 7 in the Recommended Plan.

4.2  Project Alternatives Evaluation

During the planning process the ARP formulated and evaluated an array of potential project
alternatives for each of the above listed project components.  The ARP also developed a series of
alternative scenarios based on the project components.  These alternatives and alternative
scenarios were assessed and evaluated to select a “Recommended Environmental Dredging
Plan”.  The alternatives related to aquatic ecosystem restoration were also assessed, and
measures were recommended for the Project Area in this regard.

Alternatives were considered for each project component in various potential combinations and
progressively evaluated by work groups within the Ashtabula River Partnership for engineering
and economic feasibility, environmental and social acceptability, and/or for best meeting the
project planning objectives.  All alternatives were evaluated assuming that cleanup took place
solely under the Section 312(b) authority.  Accordingly, the ARP formed a Section 312(b) Sub-
Committee to accomplish this task. Alternatives evaluated by the Sub-Committee include:
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a. “No Action”.
b. In-River Shear Cap .
c. Shallow Dredging, Deep Dredging, Bank-to-Bank-to-Bedrock

Dredging.
d.   Aquatic Habitat Restoration.

The No Action (Without Project Condition) and In-River Shear Cap alternatives were
preliminarily evaluated by the ARP and later removed from further consideration. later However,
the No Action alternative was used to evaluate the later project alternatives (Shallow Dredging,
Deep Dredging, Bank-to-Bank-to-Bedrock Dredging; and Aquatic Habitat Restoration) for each
project component.

4.3.  Preliminary Considered Alternatives

4.3.1  No Action Alternative (“Without Project Conditions”)

The No Action alternative means that the ARP would take no action to implement a sediment
removal project on the Ashtabula River based on final findings of this study.  Without a project,
Without Project Conditions would be assumed and serve as a basis for the comparison of other
project alternatives.

Under the No Action alternative contaminated sediments would continue to migrate downstream,
the river channel will shoal in, maintenance dredging of the navigation channels will eventually
cease because there is no disposal facility to confine these sediments, and commercial shipping
would eventually end in Ashtabula.

If the ARP project were not implemented, remediation efforts would likely be piecemeal and not
fully or comprehensively address the problems. Existing problems and conditions would likely
persist well into the future. A Superfund contaminant remediation level action would likely occur
in the more distant future, but would probably not be remediated to the extent of the ARP
project. Migration of residual contaminated sediments into the harbor navigation channels would
likely continue, and the potential for a major storm event washout would persist.  To maintain
harbor navigation channels and dispose of contaminated dredgings, the Corps of Engineers and
local sponsors would likely still need to consider development and use of an in-lake confined
disposal facility (CDF), which is opposed by U.S. Fish and Wildlife and other natural resource
agencies.  An alternative would be development and use of a dewatering and upland confined
disposal facility, or use of an existing upland confined disposal facility. Other ecological
restoration programs may enable some limited ecological restoration measures. Total time and
costs expended would be substantially higher. Fewer immediate and long-term environmental
benefits would be realized.

4.3.2  In-River Shear Cap Alternative

A river capping alternative, that was considered in prior studies, involved maintaining the
Federal navigation channel in the Ashtabula River, upstream of the 5th Street Bridge, at a depth
of -6 feet Low Water Datum (LWD) and a limited dredging and in place containment scheme to
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prevent TSCA classified sediments from migrating into the Federal navigation channel in the
lower portion of the Ashtabula River and Harbor.

Under this alternative, sheetpile would be placed and sediments would be dredged to about four
feet below desirable channel depths.  Dredged sediments would be replaced with a non-
permeable barrier and about three feet of riprap and/or clean sediment material.  Initial material
dredged (about 5,000 cubic yards of TSCA material and about 100,000 cubic yards of Non-
TSCA material) would be disposed of in the most efficient method discussed in the following
sections.  This alternative would provide several feet of In-River Shear Cap containing deeper
existing contaminated sediments in-place, even during severe storm flows.

This alternative was not favorable from the perspective of the Ashtabula River RAP and ARP
goal of a "total" river cleanup.  The recommended Ashtabula River Partnership Plan is to be
accomplished via several U.S. Army Corps of Engineers dredging authorities.  Thus, dredging to
remove contaminants was a primary consideration that could be implemented with Corps
authority and funding.  A dredging and capping plan presents considerable problems in this
regard with placement of the cap in the Federal channel.  The Federal channel would likely need
to be deauthorized by Congress and the capping paid for by entities other than the Corps.
Accordingly, this alternative was deleted from further consideration due to the impairments to
navigation and future economic expansion.

4.4  Project Component Alternatives Assessment

4.4.1  Dredging Technology Alternatives

Dredging (Environmentally) pertains primarily to dredging with equipment that will minimize
turbidity and the resuspension of contaminated sediments. Criteria for selecting the dredging
equipment to accomplish this removal action were identified.  More than twenty dredge types,
including mechanical, hydraulic, and special purpose dredges were listed, characterized, and
evaluated using the selection criteria.  Several options appear acceptable, including the closed
bucket clamshell, cutterhead, and horizontal auger dredge. Environmental control measures
including operations controls, oil boom, and silt curtains were also evaluated for use in
conjunction with the most appropriate dredging technology.  Dredging technology considerations
are discussed in significant detail in Appendix I, “Dredging Alternatives and Selection”.

The first identified dredging alternative involves the use of a closed bucket clamshell (see Figure
4-1), a mechanical dredge, to remove the targeted volume of contaminated sediments.  This
dredge is capable of high production rates, is able to remove both sediments and debris, and can
navigate the Ashtabula River.  The use of a closed bucket clamshell (readily available within the
Great Lakes region), as well as restrictions on the dredging operation and the use of turbidity
barriers and oil booms, would help to reduce adverse environmental effects caused by this
dredging.

The second identified dredging alternative involves use of a cutterhead dredge (a hydraulic
dredge) to excavate the Ashtabula River sediments.  This dredge is the most commonly used
dredging equipment and is versatile, and capable of dredging clays, silts, sands, gravels, etc.  The



50

cutterhead dredge is also able to dredge while generating reduced amounts of turbidity.  As with
the closed bucket, restrictions placed on dredging operations and the use of turbidity barriers and
oil booms will help to further reduce adverse environmental impacts caused by this dredge.

The third identified dredging alternative involves the use of both mechanical and special purpose
dredging equipment.  A closed bucket clamshell dredge would be used first to remove the
majority of the targeted volume of contaminated sediments.  To excavate the last of the sediment
intended for removal, without performing significant over-dredging, a special purpose dredge
with greater vertical control than the closed bucket would complete the dredging operation.  Two
special purpose dredges that have greater vertical control and generate relatively low amounts of
turbidity include the horizontal auger dredge and the matchbox suction head dredge.

It was determined that the special purpose dredging equipment would dredge excessive amounts
of water that would require treatment.  The increased water treatment and delays in dewatering
the dredged sediment for upland disposal would significantly affect project costs and
implementation.  Therefore, the enclosed clamshell bucket was selected as the dredging
technology (equipment) component of the project.

4.4.1.1  Environmental Control Alternatives

Primary mechanisms of contaminant loss associated with each dredging technology were
identified. Subsequently, an array of potential environmental control measures were identified
and evaluated for applicability to the project conditions that would minimize primary
mechanisms of contaminant losses.  Regardless of the technology selected, water quality
controls, dredging operation controls, and/or environmental controls will be placed on the
dredging operation to limit adverse impacts of this sediment removal action.

Water quality control alternatives include placing limits on the amount of turbidity or
concentrations of PCBs or other contaminants allowed in the water column outside the
immediate dredging area. Dredge operation controls could include limiting the bucket cycle time,
prohibiting nighttime dredging operations, and allowing barges to be only partially filled.
Environmental controls that will be used around the dredging operation include oil booms and
adsorbents to capture oil film released by the dredging action.  Silt curtains will also be used if it
is determined during detailed project design that such measures, especially during dredging of
the TSCA sediment, are necessary limit the spread of resuspended sediments and associated
contaminants.  In addition, watertight barges will be required for transporting sediments. Cover
of TSCA sediments may also be required.  While it is virtually impossible to completely
eliminate the adverse environmental impacts of this dredging action, controls such as these can
greatly reduce impacts.  The specific array of environmental control measures for the ARP
project will be determined during detailed design.
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4.4.2  Sediment Dredging Alternatives Formulation and Assessment

4.4.2.1  Extent of Sediment Contamination

In 1989-90, sediment core samples were collected from the Ashtabula River from the mouth
upstream to the Federal navigation channel’s project limit.  Bulk chemical and physical (particle
size) analyses of these samples were completed by Woodward Clyde, Inc to evaluate the
distribution of various contaminants with respect to area and depth.  The results of these analyses
are included in Technical Appendix C.  Additional data were collected in 1995-1996 to fill in
data gaps and more clearly define the level and location of PCB contamination in the river.  All
sampling sites are depicted on Figures 4-2 and 4-3.

The most recent U.S. Army Corps of Engineers, Buffalo District Operations and Maintenance
Dredging Program sediment sampling and bulk physical and chemical analysis for Ashtabula
Harbor occurred in 2000. Sediment samples were taken from the Outer Harbor (western portion)
and lower Ashtabula River federal navigation channels and Lake Erie reference areas (several
miles northwest of the harbor). More detail on the 2000 sediment sampling and testing results is
provided in Section 2.0 of the EIS.

Particle size analysis indicated that the sediments are composed primarily of silts and fine sands.
Inorganic and organic analyses indicated that most Ashtabula River core sediments are generally
considered contaminated and not suitable for unrestricted open-lake disposal.  The sediments
were assigned this pollution classification because of a number of elevated inorganic parameters
including Arsenic, Barium, Cadmium, Chromium, Cyanide, Lead, Mercury, and Zinc.  Most of
the other inorganic parameters were found at levels considered characteristic of sediments
ranging from “clean” to moderate levels of contamination. Organic analysis showed appreciable
levels of dichlorobenzenes, trichlorobenzenes, and hexachlorobenzenes in most of the sediment
samples and some showed very low levels of Polynuclear Aromatic Hydrocarbons (PAHs).

Dry weight concentrations of Polychlorinated Biphenyls (PCBs) in sediment samples collected
downstream of the 5th Street Bridge above -18 feet LWD (Low Water Datum), or authorized
project depth, were measured at generally low levels.  Sediment PCB concentrations in this reach
were all <5 ppm (parts per million) and most were <1 ppm, with the exception of one area just
downstream of the 5th Street Bridge, with a PCB concentration of 16 ppm at -18 feet LWD.
Upstream PCB concentrations were also generally low in sediment samples collected above -6
feet LWD.  While most Ashtabula River surface sediment showed relatively low levels of PCBs,
some samples in the vicinity of the mouth of Fields Brook (mostly in the River Turning Basin)
indicate higher levels of PCB's at or below -6 or -8 feet LWD.  Some of these deeper sediment
samples contain PCB levels equal to or in excess of 50 ppm.  Per the Toxic Substances Control
Act, 1976, dredged sediment with PCB concentrations equal to or greater than 50 parts per
million must be handled in accordance with guidelines set forth by the Act.

The maximum PCB concentration detected in 1989-90 was 660 mg/kg, and the maximum PCB
concentration detected in 1995-96 was 160 mg/kg in 1995-96. The average PCB concentration
(for samples with detections) for 1989-90 was 18.2 mg/kg and 15.7 mg/kg for 1995-96. The
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sampling locations closest to Fields Brook contain the highest concentrations, with decreasing
levels in the downstream direction.

For PAHs, the most relevant sediment chemistry data for the lower river is from 1990 and 1992.
The highest concentrations of PAH’s (100 - 400 ppm) were found in the vicinity of the
Ashtabula Yacht Club inlet and the 5th Street Bridge, and high concentrations (50 - 100 ppm)
were found in sections of the Lower River and Outer Harbor downstream of the 5th Street Bridge
(see Figure 4-8).  PAHs may be linked to poor mortality rates in bioassays conducted on harbor
sediment samples from the area downstream of the 5th Street Bridge.

PCBs are the primary contaminant of concern within the reach from the Upper Turning Basin
downstream to the 5th Street Bridge. PAHs are the primary contaminant of concern within the
reach from the 5th Street Bridge to Station 120. The focus in remediation is on PCBs, and to a
lesser extent PAHs. It is assumed that by focusing on PCBs and PAHs, the other contaminants of
concern will be addressed, due to co-location of contaminants. The contaminants that have been
detected in Ashtabula River sediment, surface water, and fish are summarized in Table 3-3 (from
Ohio EPA, Stage 1 Report, 1991).

4.4.2.1.1  Radionuclides

The U. S. Environmental Protection Agency, (USEPA) Great Lakes National Program Office
(GLNPO) and the ARP had concerns regarding radionuclide contamination within the river
sediments.  This prompted the ARP to initiate a review analytical data for radionuclides that the
USEPA collected at 12 sediment-sampling locations in late 1990 (see Figure 4-4).  The 12 sites
were identified as “hot spot” areas with numerous chemical contaminants, based on a
comprehensive Ashtabula River sediment study completed in early 1990.  That sampling was
done to determine whether river sediments contained high levels of radioactive material.  The
highest concentrations of radionuclides were found at depths in sediment of 4 to 15 feet, in the
area of the upper turning basin.  The concentrations of total uranium (U-234+U-235+U-238)
detected in the sampling ranged from 2.4 to 22.3 picocuries per gram (pCi/g), with an average
value of 10.1 pCi/g.  The concentrations of total radium (Ra-226+Ra-228) detected in the
sampling ranged from 2.6 to 20.6 pCi/g, with an average value of 10.8 pCi/g.  In October 1990,
USEPA issued a press release about the sample results, stating “these values, are well below the
30 pCi/g guideline limit set by the Nuclear Regulatory Commission, for unrestricted use of
cleaned-up land.  Based on the results of this sampling, EPA sees no need to employ special
precautions for radionuclides during the dredging and disposal of these river sediments”.

In August 1992, the Ohio General assembly enacted Senate Bill 130, which required that Low-
Level Radioactive Waste not be disposed of without a license issued by the Nuclear Regulatory
Commission and / or the Director of the Ohio Department of Health.  The Ohio Department of
Health, Bureau of Radiation Protection (ODH/BRP), as the State of Ohio Radiation Control
Agency, and as a member of the Ashtabula River Partnership, is reviewing the conceptual, and
subsequent detailed versions, of the design plans for dredging, transfer/dewatering and disposal
of river sediments to provide assurance that the river cleanup project is consistent with State
requirements and will be protective of public health.
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In early 1998, after a review of the analytical data from Ashtabula river sediments collected,
beginning in 1996, by Michael E. Ketterer, then a chemistry professor at John Carroll University,
and a re-review of their own 1990 analytical data, the USEPA decided to add radioactivity as an
analysis parameter for the planned sediment sampling later that year.  In May 1998, the USEPA
collected eight sediment samples from six depositional areas in the lower river.  This scoping
survey was done for several reasons.  Historically, sediment sampling analysis had been focused
primarily on uranium.  Several radionuclides are naturally occurring substances found in coal
and titanium ore, which is processed in the area.  Additional analysis was necessary to determine
the extent of the presence of other radionuclides within river sediments.  Additionally, the
USEPA was reviewing risk based cleanup goals for Fields Brook (an Ashtabula River tributary
and USEPA Superfund site) and required additional verification sampling/analysis. The highest
concentrations of radionuclides were found at depths in sediment of 4 to 15 feet, in the area of
the confluence of Fields Brook.  The concentrations of total uranium detected in the sampling
ranged from 1.6 to 64.7 pCi/g, with an average value of 11.9 pCi/g.  The concentrations of total
radium detected in the sampling ranged from 1.0 to 17.3 pCi/g, with an average value of 4.1
pCi/g.  The maximum total uranium concentration is about twice that being applied to a
commercial cleanup on Fields Brook.  The maximum total radium concentration is about 30%
more than the commercial cleanup criterion and about 3 times the residential cleanup criterion
for Fields Brook.  From this data, it became evident to the ARP that radionuclides were part of
the contaminants of concern for the Ashtabula River clean up.

On May 18, 1999, the ODH/BRP issued an opinion letter to the ARP regarding the ARP’s
remedial action design.  The ODH/BRP opinion letter stated: “…that based on the review of the
ARP draft CMP/EIS and given the presently known radionuclide concentrations within the
sediments of the Ashtabula river, the Recommended Environmental Dredging Plan  for disposal
of the sediments is consistent with State requirements”.  Ohio Revised Code Title 37 – Chapter
48 and the rules promulgated there under delineate the regulatory authority under which the
ODH/BRP performed its review. During its consideration of this matter, ODH/BRP staff
reviewed the criteria in 10 CFR 61 as delineated in Ohio Administrative Code (OAC) 3701-39-
021.  The ODH/BRP takes the position that the dredging and disposal of low-level radioactive
sediments from the Ashtabula River does not require a 10 CFR 61 as delineated in OAC 3701-
39-021 disposal action.  The ODH/BRP has and will continue to implement the State of Ohio’s
regulations consistent with a 10CFR 20.2002 as delineated in OAC 3701-39-021 on-site
remediation and disposal action.

During the week of August 23-29, 1999, a radiological characterization of the sediments in the
Ashtabula River was conducted by members of the Radiation staff of the USEPA’s Superfund
Division (USEPA-SD) and personnel from the ODH/BRP.  The USEPA’s Research Vessel
“Mudpuppy” was used to collect 106 sediment samples.  USEPA’s National Air and Radiation
Environmental Lab (NAREL) performed radiological analysis of the samples.  The highest
concentrations of radionuclides were found at depths in sediment of 4 to 15 feet, in the area of
the upper turning basin.  The concentrations of total uranium detected in the sampling ranged
from 0.98 to 109.99 pCi/g, with an average value of 6.95 pCi/g.  The concentrations of total
radium detected in the sampling ranged from 1.8 to 16.1 pCi/g, with an average value of 4.2
pCi/g.  This information was used towards the determination of specific project objectives.
Those objectives included, determining if the Non-TSCA area sediments differ statistically from
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upstream background sediments, and obtaining an adequate amount of data to perform
radiological risk assessments.

Statistical evaluation of the Non-TSCA area sediment sample data was performed by USEPA
Region 5 statisticians under direction of USEPA-SD and ODH/BRP Radiation staff.  The
statistical procedures used to compare background to sediment sample site concentrations were
the parametric two-sample T test and the non-parametric Mann-Whitney U and the Wilcoxon
Rank Sum tests.  Both parametric and non-parametric procedures were used because
environmental data rarely adheres to a normal data distribution.  The results showed that there is
a statistical difference between the unaffected background sediments, i.e., upstream of the
confluence of Fields Brook, and the downstream, Non-TSCA area sediments.  The details of the
USEPA statistical analysis and risk assessment can be found in Technical Appendix D,
“Ashtabula River Sediment Sampling and Analysis of Extent of Radionuclide Contamination”
and in Technical Appendix G “Radiological Risk Assessment”.

On June 12, 2000 the ODH/BRP, in response to a ARP letter of request, clarified its regulatory
position on the disposal of Ashtabula river sediments.  The ODH/BRP has classified the river
sediments: as radioactive material in accordance with the definition set forth in Ohio Revised
Code 3748.01(O); as source material in accordance 10 CFR 40.4 as delineated in OAC 3701-39-
021; and as low-level radioactive waste as defined in RC 3748.01(L).  It is the understanding of
the ODH/BRP that the sediments are not regulated pursuant to 40 CFR 240 and therefore are not
classified as mixed wastes.  The ODH/BRP continues to assert that the sediments can be placed
in a properly designed cell as described in the CMP/EIS “Recommended Environmental
Dredging Plan”.

4.4.2.2  Estimated Contaminated Sediment Removal Volumes

The U.S. Army Corps of Engineers Waterway Experiment Station (WES) conducted a three-
dimensional analysis (Groundwater Modeling System, or GMS) to determine the extent and
volume of contaminated sediments using the results of the sediment sampling events.  Figures 4-
2 and 4-3 depict PCB sample locations, Figure 4-5 shows a plan view of the 50 ppm PCB Plume,
Figure 4-6 shows a side view of the 50 ppm PCB Plume, and Figure 4-7 shows an oblique view
of the 50 ppm PCB plume. Table 4-2 depicts surface area weighted sediment concentrations
(PCBs) and Table 4-3 presents the volumes of contaminated sediment (PCBs) above each of the
given threshold values. As noted previously, those sediments with PCB concentrations equal to
or greater than 50 parts per million (ppm) must be handled/addressed in accordance with
guidelines set forth by the Toxic Substances Control Act, 1976.

The core sediment sampling results indicate that there are approximately 1,150,000 cubic yards
of sediment in the river that would not be suitable for open-lake disposal.  Approximately
150,000 cubic yards (bulked, includes a number of dredging considerations) of this volume is
significantly PCB contaminated and would be handled as TSCA sediment, and would need to be
appropriately dredged, dewatered, and disposed of.









62

The volume of sediments that are TSCA-classified (PCB concentrations equal to or greater than
50 mg/kg (ppm)) is estimated at 28,700 cubic yards.  The regulatory agencies (USEPA, OEPA,
and USACE, Buffalo District) have agreed that setting a limit of 40 mg/kg for TSCA waste
would be prudent, given to the uncertainty associated with the modeling process.  The estimated
volume of sediments with PCBs greater than 40 mg/kg is estimated at 49,400 cubic yards.  The

area and extent of the sediment within the 40 mg/kg contour of the GMS model, would be the
minimum amount of sediment that needs to be dredged as TSCA material.   Based on further
engineering analysis of possible dredging techniques available, it had been determined the most
feasible dredging plan would remove an estimated 150,000 cubic yards of contaminated
sediments which would be handled as if they were TSCA-classified sediments.

In the project reach from the 5th Street Bridge downstream to station 120+00 located about half
way down to the Lake, PAH contamination is considered to be the primary contaminant of
concern (see Figure 4-8). Considering this, it was determined that dredging and disposal of
approximately 115,000 cubic yards of sediment from this reach would address this problem.
Upstream of (south of) the 5th Street Bridge to the limit of the Federal Navigation Channel
(Station 213+36) PCBs and commingled RADs are considered to be the primary contaminants of
concern. It was determined that dredging and disposal of approximately 581,000 cubic yards of
sediment from this reach would address this problem.

Figure 4-9 depicts the contaminated sediment dredging areas. Table 4-1 presents Dredging for
Contaminant Removal Measures (Costs).  Table 4-2 presents a comparison of initial and Post-
Dredging Surface Area Weighted Sediment Concentrations for Ashtabula River Dredging
Scenarios. Table 4-3 presents a Comparison of Sediment Volume and PCB Mass Removal for
Ashtabula Dredging Scenarios. Table 4-4 presents the Linear Feet of Sheet Piling Affected in
Different Dredging Scenarios.

4.4.2.3  Dredging Alternatives Formulation and Assessment

Based on the location and extent of contaminated sediments, and the estimated removal volumes,
dredging alternatives were formulated using the following general guidelines.

a. Develop cross sections of the river every 100 feet.
b. Interpolate PCB Sampling data to cross-section.
c. Plot isoconcentration lines.
d. Evaluate cross sections and develop dredging alternatives.
e. Develop a post-dredging surface in GMS based on dredging cut lines.

Appendix E, “Dredging Scenarios and Sediment Volume Estimates” includes detail on the
formulation process.  Alternatives formulation resulted in the following final three dredging
alternative plans.

1. Shallow Dredging
2. Deep Dredging
3. Bank-to-Bank-to-Bedrock Dredging













Table 4-4:  Linear Feet of Sheet Piling Affected in Each Alternative Dredging Scenario
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Shallow Dredge Option Deep Dredge Option

Bank-to-
Bank-to-
Bedrock

Left
Bank

Station
No.

Feet
Impacted

Right
Bank

Station
No.

Feet
Impacted

Total
Feet

Impacted

Left
Bank

Station
No.

Feet
Impacted

Right
Bank

Station
No.

Feet
Impacted

Total
Feet

Impacted

Total
Feet

Impacted

192 100 189 100 200 194 100 189 100 200
191 100 188 100 200 193 100 188 100 200
190 100 187 100 200 192 100 187 100 200
189 100 186 100 200 191 100 186 100 200
187 100 185 100 200 190 100 185 100 200
186 100 184 100 200 189 100 184 100 200
185 100 183 100 200 187 100 183 100 200
184 100 182 100 200 186 100 182 100 200
183 100 181 100 200 185 100 181 100 200
179 100 180 100 200 184 100 180 100 200
178 100 179 100 200 183 100 179 100 200
177 100 178 100 200 179 100 178 100 200
176 100 177 100 200 178 100 177 100 200
175 100 176 100 200 177 100 176 100 200
174 100 175 100 200 176 100 175 100 200
173 100 174 100 200 175 100 174 100 200
172 100 173 100 200 174 100 173 100 200
171 100 172 100 200 173 100 172 100 200
170 100 171 100 200 172 100 171 100 200
169 100 170 100 200 171 100 170 100 200
168 100 169 100 200 170 100 169 100 200
167 100 168 100 200 169 100 168 100 200
166 100 167 100 200 168 100 167 100 200
165 100 166 100 200 167 100 166 100 200
164 100 165 100 200 166 100 165 100 200
163 100 164 100 200 165 100 164 100 200
162 100 163 100 200 164 100 163 100 200
161 100 162 100 200 163 100 162 100 200

161 100 100 162 100 161 100 200
161 100 159 100 200
159 100 158 100 200
158 100 157 100 200
157 100 156 100 200
156 100 152 100 200
154 100 100
153 100 100
152 100 100
150 100 100
149 100 100
148 100 100

2800 2900 5,700 4,100 3,400 7,500 21,000
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The three dredging alternative plans were assessed to determine their effectiveness at achieving
target sediment removal volumes, attaining project goals and meeting costs.  The evaluation is
described in detail in Technical Appendix E, “Dredging Scenarios and Sediment Volume
Estimates.” The assessment included the application of the following general guidelines.

a. determine post dredging surface weighted PCB concentrations for each
    scenario;

b. determine sediment volume removed for each scenario;
c. determine PCB mass removed for each scenario;
d.  determine linear feet of bank affected for each scenario; and
e.  Assess scenarios, considering cost and environmental items.

The assessment process provided the following specific information for each dredging
alternative under consideration:

1) Bank to Bank to Bedrock Dredging-
Would involve extensive dredging and removal of all of the sediments in the
lower river, to the maximum extent possible. New clean sediments would in time
replace all of the contaminated sediments.  This would be very costly, would
present more shoreline structural stability concerns, and was determined to be
considerably more extensive than required to meet the project goals and
objectives.

2) Deep Dredging-
Would involve more extensive dredging removing all of the TSCA PCB-
contaminated sediments but leaving some lower level contaminated sediments
and virgin sediments that would be extensively covered by new clean sediments
(removal of 82% of total estimated PCB mass), and

3) Shallow Dredging-
Would leave a small amount of TSCA PCB contaminated sediments, some lower
level contaminated sediments, and virgin sediments that would be extensively
covered by new clean sediments (removal of 75% of total estimated PCB mass),

Comparison of Estimated Sediment Dredging Volumes (cu. yds.)
by Alternative and Location

Dredge Alternative

Upstream of
the

5th Street
Bridge

Down Stream of
the

5th Street Bridge
Overdredging1

(if used) Total with Overdredging

Bank-to-Bank-to-Bedrock 1,010,000 115,000 25,000 1,150,00

Deep Dredge 560,000 115,000 21,000 696,000

Shallow Dredge 460,000 115,000 17,000 592,000

(1) All overdredging is upstream of the 5th Street Bridge.
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Comparison of Estimated TSCA and Non-TSCA Sediment Volumes (cu. yds.) by
Alternative and Sediment Classification

Dredge Alternative Total TSCA1 Total Non-TSCA2

Bank-to-Bank-to-Bedrock 150,000 1,000,000

Deep Dredge 150,000 546,000
Shallow Dredge 150,000 442,000

(1)  All TSCA sediment is located upstream of the 5th Street Bridge.
(2)  Includes overdredged material.

The Bank-to-Bank-to-Bedrock alternative is the most protective and conservative in terms of
PCB mass reduction, addressing most use impairments, and reducing scour potential.  It attempts
to remove practically all of the PCBs in this system.  However, the Bank-to-Bank to-Bedrock
alternative also has extremely high implementation costs and concerns regarding river bank
stability.  The Deep Dredging alternative provides a similar degree of protectiveness and
accomplishes much of what the Bank-to-Bank-to-Bedrock does at a significantly lower cost.
Deep Dredging removes all TSCA sediment and a significant PCB mass (82%), substantially
reducing any future scouring and potential release of elevated levels of contaminants.  This large
PCB mass removal gives greater assurance of open-water disposal for future dredging.  In
addition, Deep Dredging will likely facilitate river bank stability, help sustain habitat diversity,
and result in less impact to ecological communities along the channel edges, compared to Bank-
to-Bank to-Bedrock dredging.  Given the high costs and logistical issues inherent with Bank-to-
Bank to-Bedrock, and the positive anticipated results of the Deep Dredging Alternative, the Deep
Dredging alternative is the recommended sediment dredging alternative for the ARP project.

4.4.2.4  Dredging Alternatives Risk Assessment

Dredging alternatives were assessed and evaluated from a human and ecological risk perspective
as described in Technical Appendix F, “Environmental Risk Assessment and Management
Considerations for Dredging the Ashtabula River and Harbor”, and EIS Appendix EA-C,
“Environmental Risk Management Considerations for the Ashtabula River and Harbor.”
Generally, a risk assessment consists of a qualitative and/or quantitative evaluation of the actual
or potential impacts of contaminants on humans, animals, and plants.

To assess the proposed dredging alternatives from a risk perspective, a weight of evidence
approach that considers several factors, not just risk, was employed.  An Alternatives Matrix (see
Table 4-5), comprised of the three dredging alternatives, was developed and considers the
following factors: 1) PCB mass removed; 2) surficial PCB sediment concentration after
dredging; 3) beneficial uses addressed; and 4) scour and release potential.

The findings of the Risk Assessment indicate that if either the Bank-to-Bank-to-Bedrock or Deep
Dredging alternatives are implemented, and the majority of PCB mass is removed, long-term
protectiveness is expected to be achieved.  The GMS model indicates that after dredging, surface
area weighted PCB sediment concentrations will approximate current surficial concentrations.
Ongoing sedimentation in the Ashtabula River (assumed for this study to be 0.5 feet per year)
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will gradually cover any low level residual contaminants left behind.  Since 1983, significant
reductions in the concentration of PCBs in fish have occurred due in part to cleaner sediments
burying contaminated sediments, and also due to regulation of discharges.  After cleanup, it is
expected the fish consumption advisory will eventually be lifted and long-term protection will be
achieved because the majority of the PCB mass will be removed.  To maintain navigable depths
for recreational purposes, future dredging in the lower river will likely be conducted to no more
than 8 feet depth.  Therefore, an adequate buffer will exist between the residual contamination
left behind and the amount of clean sediment that will gradually cover it to help ensure long-term
protection of human health and the environment.

4.4.2.4.1  Radiological Risk Assessment

Risk assessments were made by the U.S. Environmental Protection Agency (USEPA) Region 5
involving inadvertent and unknowing use of Ashtabula River sediments (see Appendix G).  The
first risk assessment was based upon a resident-farmer applying these sediments, left below the
cutline for chemical removal, to their property and growing foodstuffs there. There were
potentials for external exposure, plant ingestion, soil ingestion and dust inhalation (including
radon + decay products) risks.   The second risk assessment was based upon a worker being
exposed as they dredged the chemically contaminated sediments or as they unknowingly dredged
sediments above the cutline. There were potentials for external exposure and soil ingestion risks.

The results for the Resident-Farmer showed that the total risk from all pathways to a  resident
(born on the property and living there for 30 years) was about 1 x 10-4.   The risk was about
equally apportioned between external exposure, plant ingestion and inhalation of radon + decay
products.  The greatest impact was on the older age groups; older child (6 - 12 years), teenager
(13 - 19 years) and adult (20 - 30 years) who had longer exposure periods.  The other age groups
[baby (0 - 1 year), older baby (1 - 2 years), young child (3 - 5 years)] were lesser impacted.  1 x
10-4 is at the upper bound of the acceptable risk range for lifetime cancer risk found in USEPA’s
guiding document, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP).

The sediment concentrations that led to this risk were found in the Uranium, Thorium and
Actinium Decay Series.   In no case were any concentrations more than twice background levels
for the river and in most cases these were 50% or less over background.  The levels measured
here are one picocurie per gram (pCi/g) or less background and less than 0.5 pCi/g additional in
the sediments.

Thus, even though the 30-year risk is at the upper end of the NCP risk range, the small deviation
from background radiation sediment levels does not warrant further dredging of the river.

For the Worker-Dredger the total risk for 2 year plus 4 month excavation project is about
5 x 10-5. This risk is within the 10-6 to 10-4 risk range in the NCP.

The maximum levels found in these sediments reach about 45 pCi/g uranium-238 + decay
products (over background) and about 57 pCi/g uranium-234 (over background) and.  These
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concentrations diverge substantially from background and warrant a health and safety plan and
worker protection.  However, during the chemical cleanup workers will be under such a plan and
will be wearing protective clothing.  Thus, if the health and safety plan specifically deals with
radiation and the worker is monitored for radiation (e.g., dosimeter, radiation frisking, etc.) this
should be adequate.

In the case of an unknowing Worker-Dredger, the high radioactive concentrations should be a
matter of concern even if the risks are still within the NCP risk range.  In radiation public health,
the philosophy of ALARA (radiation exposures should be As Low As Reasonably Achievable) is
always applied.   Removal of these contaminated sediments is a prudent action that would
prevent inadvertent exposure of a worker-dredger and keep their potential doses ALARA.

4.4.2.5  Recontamination Assessment

An Ashtabula River Recontamination Assessment was conducted for the study.  It considered the
Fields Brook remediation scenario, as well as low, average, and high flow events from Fields
Brook and the Ashtabula River.  Based upon the results of the Recontamination Assessment, the
low level of PCB that is deposited into the Ashtabula River from Fields Brook is less than 2 parts
per billion (ppb) under all of the scenarios that were modeled.  This presents a negligible
recontamination scenario. Appendix H, “Ashtabula River Recontamination Assessment”
provides details on this assessment.

4.4.2.6  Dredging Alternatives Assessment:  Summary and Recommendation

The ARP formulated three incremental dredging alternative scenarios: Shallow Dredge, Deep
Dredge and Bank-to-Bank-to-Bedrock Dredge.  These alternatives were assessed and evaluated
to determine which alternative would best achieve the established contaminated sediment
removal goals and objectives of the ARP project.

Initial assessment output measures included:

1. Costs, Economic Benefits.
2. Practicality, Ecological Improvement (Rank).
3. Quantities Dredged.
4. TSCA (PCB) Sediment Removed.
5. Shoreline Bulkhead Affected.
6. PAH/PCB Mass Removed.
7. Initial PAH/PCB Surface Concentrations.
8. Beneficial Uses Addressed.
9. Scour Release Potential (including to Lake Erie).

Other assessment output measures included items such as: PCB Bio-accumulation in Fish Tissue
and Advisories, Water Quality (Turbidity), Benthic Habitat Chemically Restored, Benthic
Habitat and Scour Protection Area Chemically Restored, Aquatic Shallows Initially Impacted,
Ohio Habitat Assessment Procedures (HAP) Biological Indices (Qualitative Habitat Evaluation
Index QHEI, Fishery Index of Biotic Integrity IBI (incl. T&E Species), Macroinvertebrate
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Invertebrate Community Index ICI, Anomaly Reductions) Improvements, Accomplishment of
Sediment Contaminant Reduction Objective and Accomplishment of Total Ecological
Restoration Objective.  See Table 4-5 for more detail.

The assessment of the three dredging alternatives resulted in the identification of the Deep
Dredge alternative as the optimized and recommended alternative for the dredging component of
the project.  It removes the amount of contaminated sediment consistent with the ARP’s goals,
moderates costs and adverse impacts, and meets river environmental cleanup and goals and
objectives.

The selected Deep Dredge alternative would be implemented in the Project Area to remove a
total of 696,000 cubic yards of contaminated sediments.  Sediment removal by river segment
would be as follows:

Downstream of the 5th Street Bridge - Dredging would remove approximately
115,000 cubic yards of contaminated sediment. Dredging would address PAH
contamination, which was considered to be the primary contaminant of concern in
this area.

Upstream (south) of the 5th Street Bridge - Dredging would remove approximately
581,000 cubic yards of contaminated sediments which includes up to 150,000
cubic yards of significantly PCB contaminated sediment, which will be handled
and disposed of in accordance with TSCA regulations.

Dredging of clean sediment from the river channel upstream of the Upper Turning Basin (and
possibly from the Outer Harbor), may be possible to complete as part of the Corps’ normal O &
M program.  This sediment could be deposited as cover into the Deep Dredge Area for at least
one cycle of the operations and maintenance dredging program.  This could expedite the
formation of a clean sediment cover for benthic recovery at no additional O&M cost and
possibly savings.

4.4.3  Transfer/Dewatering Alternatives

4.4.3.1  Sediment Dewatering Alternatives

Sediments will require dewatering to accommodate transport, and to meet the legal requirements
of containment of no free liquid prior to being final landfilled.  Numerous dewatering
technologies were reviewed, including passive dewatering technologies (i.e., primary settling,
solar evaporation, surface drainage, subsurface drainage, wick drains), mechanical dewatering
technologies (i.e., belt filter press, centrifugation, gravity thickeners, chamber filtration, vacuum
filtration), and active evaporation technologies.  These were evaluated in light of the scope of the
project (sediment volumes and quality) and economic, engineering, and environmental
efficiencies.

Based on this evaluation the ARP recommended that the dredged sediments be dewatered using
passive dewatering technologies, regardless of whether the sediments are dredged mechanically
or hydraulically.  Several available technologies could be used in conjunction with one to
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optimize the dewatering process.  Advantages of passive dewatering include the ability to
dewater large quantities of sediment at low cost.  Disadvantages include the large land area
required, and the time required to achieve dewatering. The recommended transfer/dewatering
facility site would be of sufficient size to accommodate sediment volume and dewatering
requirements using passive technologies.  The sediment dewatering assessment is presented in
detail in Appendix J,  “Sediment Dewatering Alternatives and Selection.”

4.4.3.2  Alternative Treatment Technologies

4.4.3.2.1  TSCA Sediment Treatment Alternatives

Suitable disposal of dredged PCB (TSCA) contaminated sediment can be accomplished in one of
three ways:

a. Disposal of the dredged, dewatered TSCA sediment in an existing TSCA
approved landfill (Option 1)

b. Treatment of the dredged, dewatered TSCA sediment to achieve lower PCB
concentrations, followed by disposal of the treated residue in a solid waste
landfill (Option 2)

c. Disposal of the dredged, dewatered TSCA sediment to in a appropriately
designed new TSCA approved upland landfill (Option 3)

Option 1 can only be used for disposal of the TSCA sediment if an approved facility is available
to accept TSCA sediment co-mingled with low level RAD waste sediments.  Option 2 requires
treatment of the dredged TSCA sediment and is contingent upon the availability of proven,
technically feasible and cost effective treatment technologies for removing PCBs from dredged
sediment.  A technology screening and cost estimate was performed to assess the feasibility of
Option 2 for facilitating optimal disposal of dredged TSCA sediment.  The Treatment
Technologies assessment is presented in considerable detail in Technical Appendix L,
“Screening of Treatment Technologies and Cost Comparison of Potentially Feasible
Alternatives.”

To assess the technical feasibility of treating PCB contaminated sediments, a suite of alternative
treatment technologies were considered that are potentially capable of removing organic
compounds from a solid matrix.  These technologies were retained for further consideration if
they have previously been demonstrated to successfully remove organic materials from or
immobilize organic materials within a solid material on a commercial scale. Technologies that
have been demonstrated only on a bench scale were eliminated from consideration, as were
processes that appear attractive on a pilot scale but are commercially unavailable as full-scale
equipment.

Preliminary cost estimates were prepared for the remaining alternative treatment technologies,
which compared the treatment alternative and the associated disposal against the disposal of
untreated sediments.  Based upon this analyses, incineration followed by land disposal of the
residue would cost $270/ CY and thermal desorption followed by land disposal of the residue
would cost $290/CY, exclusive of costs for dredging, temporary storage, debris removal,
dewatering, and treatment of removed water.  These costs must be added to the above costs to
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obtain total costs of treatment and disposal.  These costs compare to $196/CY for burial of
untreated sediment in a TSCA landfill.  Based upon these preliminary costs, landfill disposal of
untreated sediment was determined to be more cost effective than burial of sediment treated to a
lower contamination level.

4.4.3.2.2  Decant Water Treatment Alternatives

After initial settling, the decant water (supernatant) released from the dredged sediment during
dewatering will be treated at the transfer/dewatering facility prior to release back into the
Ashtabula River.  Treatment alternatives were assessed in this regard and it was determined that
the use of the treatment process presently being used at the Field Brook remediation project
would be the recommended alternative for this project.  This alternative consists of the use of
flocculent polymers, multi-media filtration and activated carbon polishing to meet Ohio EPA State Water
Quality Standards.  Appendix M “Dewatering Facility and Water Treatment Technology” contains
an outline of the proposed treatment processes in this regard.

4.4.3.3  Transfer/Dewatering Facility Alternatives

The ARP project involves the dredging of contaminated sediments and the placement of both
TSCA and Non-TSCA dredged sediment into barges for transport to a transfer/dewatering
facility.  The transfer/dewatering facility would function as the focal point of sediment off-
loading, dewatering and transport of the dewatered sediment to an upland landfill disposal
facility.  To accommodate this process, alternative transport methods were assessed as well as
alternative sites for the transfer/dewatering facility to select a recommended alternative for each.
Alternatives considered for transport of the dewatered dredged sediment to the disposal site
included barge, pipe, truck, and/or rail, as appropriate. Generally, it was expected that if the
material were to be piped to a disposal site, it would need to be piped as slurry and dewatered at
the disposal site.  If it were to be trucked or railed to a disposal site, it would need to be primarily
dewatered at a developed harbor-front transfer site to avoid transport of more voluminous and
less manageable slurry material.  Two general transfer/dewatering facility scenarios were
therefore considered based on these transport alternatives:

1. a barge pump-out setup where the dewatering facilities (several acres of settling
basin/filtration/treatment facilities) would be located at the upland landfill
disposal site; and

2. A harbor-front setup where the transfer/dewatering facility would be located at
the harbor front with transport of resulting dewatered sediment by truck or rail to
the upland disposal site.  If an in-lake CDF were to be utilized for disposal of
dredged sediment (Non-TSCA), it would be barged and pumped or mechanically
discharged into the CDF facility.

For the in-lake and pumping alternative, a preliminary coastal design for an offshore wave
attenuation structure was prepared to provide shelter for scows, tugs, barges and pump-out
facilities during unloading operations.  This design can be found in Appendix Q, “Coastal
Engineering Design.”  The proposed design involves a rubble mound breakwater to be placed
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parallel to shore, east of Ashtabula Harbor and offshore from the proposed upland disposal site.
Alternative designs were also considered.

Initially, four vicinity and eleven specific sites were assessed and evaluated (see Figures 4-10
and 4-11) as potential sites for development of dredged sediment transfer/dewatering facilities.
General assessment parameters included associated costs, availability, capacity, ease of access
and transport, as well as engineering, environmental, community, and cultural resources
considerations.  Dredging and disposal site considerations were also included.  As a result of the
assessment of the alternative transfer methods and potential transfer/dewatering sites, truck
transport to the disposal facility has been selected as the recommended method of dewatered
TSCA and Non-TSCA sediment transport.  Also, a shoreline transfer/dewatering facility site was
identified along the eastern shore of the Ashtabula River and is the recommended alternative for
this component of the project.  See Figures 4-10 and 4-11 and Table 4-6 for more details.

4.4.4  Disposal Facility Alternatives

4.4.4.1  Disposal Facility Siting Alternatives

The ARP Siting Committee was formed and tasked with identifying alternative transfer and
disposal sites for project dredged sediment.  Alternative facilities for disposal of both TSCA
and Non-TSCA sediment were assessed.  Sediment disposal options for TSCA sediment
included:

1. use of an existing regional TSCA permitted landfill disposal site; and

2. Construction of a new upland landfill disposal (TSCA cell) site.

When bulking, dewatering and settling of dredged sediments are considered, along with the
disposal of 30,000 cu. yds. of sediment from the 1993 Interim Dredge CDF, the estimated
required capacity of the disposal landfill facilities is summarized as follows.

Dredge Alternative Total TSCA Total Non-TSCA

Bank-to-Bank-to-Bedrock 100,000 700,000

Deep Dredge 100,000 400,000
Shallow Dredge 100,000 350,000

An application to U.S. EPA was also pursued that would permit the disposal of PCB
contaminated sediments (with a concentration at or above 50 ppm) in existing Best Available
Technology solid waste disposal facilities.  Alternatives for sediment disposal options for Non-
TSCA sediment that were evaluated included:

1. use of an existing area Non-TSCA permitted landfill disposal site;
2. construction of a new upland landfill disposal (Non-TSCA) site; and
3. Construction of a new in-lake CDF disposal site (Site P).
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Initially, 36 alternative sites were assessed as potential sites for development of disposal
facilities.  Potential disposal sites were initially identified primarily via previous studies,
committee member knowledge of potential available areas, and by identifying non-wetland areas
as depicted by the U.S. Fish and Wildlife Service National Wetlands Inventory Map.

Assessment parameters were developed which included engineering, economic and
environmental concerns. Sites and alternative scenarios were further assessed per various
planning objectives and associated engineering, economic, and environmental (physical,  natural,
human, community, social, cultural resources) parameters.

The 36 sites were narrowed down to five and then to two upland sites (Sites 5 and 7).  The in
lake site/CDF facility (Site P) was considered but deleted from further consideration due to
inherent environmental problems associated with the level of contamination in the river
sediments.  For this reason, it could be utilized only for disposal of Non-TSCA dredged
sediment.  Use of existing disposal facilities (as appropriate) was also considered. See Figure 4-
10 and Table 4-7 for more details.

Initially, Sites 5 and 7 were selected as the recommended disposal sites for the project.
Accordingly, more detailed geotechnical and environmental studies were conducted on these
sites and the results of these indicated that either Site 5 or Site 7 would be geotechnically suited
for development of upland disposal facilities.  However, there would be problems with existing
fill material at Site 5 and that a full scale development would have greater environmental
impacts, particularly to wetlands, at Site 5 than at Site 7.

In the year subsequent to the August 1999 draft CMP, the ARP assessed and evaluated a number
of additional alternative disposal facilities and identified the former RMI Sodium Plant site
(State Road site) as an improved alternative disposal site over Sites 5 and 7 (see Figure 4-10).

The State Road site has been disturbed by past development and recent demolitions and is of
little value to fish and wildlife and contains only minor wetlands (0.02± acre) at the eastern
boundary and northeast corner.  The Fields Brook remediation project material is being disposed
of in part of this property.  There is room for the TSCA dredged sediment to be disposed of in a
developed facility adjacent to the Fields Brook remediation project disposal facility.  There is
also enough room for the ARP dredged Non-TSCA sediment to be disposed of in a developed
facility adjacent to the Fields Brook remediation project disposal facility.  Assessment/evaluation
indicates that this is the overall preferred disposal alternative and is now the recommended
disposal component for the project.

More detail on landfill siting and design criteria is provided in Sections 5.0 and 6.0 of this
document and in Appendix P, “Landfill Design Criteria”.   The “HTRW Evaluation of Potential
Landfill (disposal) Sites” is included in Appendix N and the geotechnical evaluation of Sites 5
and 7 and the State Road site is found in Appendix O, “Geotechnical Engineering.”
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4.5  Aquatic Ecosystem Restoration Alternatives

The Ashtabula River system was divided into four Ecological Assessment Areas (EAA 1 through
EAA 4) (see Figure 3-3).  The initial evaluation of these areas arrived at the determination that
EAA 2 and EAA 3 possess the greatest potential for aquatic ecosystem restoration.  Alternatives
for aquatic ecosystem restoration were developed in these areas to address the lack of physical
fish and wildlife habitat (i.e., fishery shallows and vegetated littoral shoreline habitats) in the
lower river.
EAA 2 is defined as from the 5th Street Bridge through the upper navigation channels and EAA 3
is defined as the reach from the mouth of the river to the 5th Street Bridge.

Alternative measures considered for EAA 2 and EAA 3 included acquisition of river shoreline
property and construction of aquatic fishery shelves and vegetated shallows.  These alternatives
would include a mix of aquatic and shoreline plantings, stone and gravel bottom areas, and cover
structures. The areas would be interfaced with the lake/river regime and would provide fish
passage, cover, and habitat for feeding and spawning.  See Figures 4-12 through 4-19 for
illustration of these alternative measures.

There are limited alternative measures available that could be applied to EAA 3 since the area
continues to be utilized for commercial shipping and docking and transfer of primarily coal, ore,
and limestone.  A long-term alternative of moderate cost and some benefit would be the
construction of a man-made aquatic habitat shelf along the channel reach in EAA 3.  The fishery
shelf in this location would function primarily to facilitate movement of fisheries through the
reach.

4.5.1  Aquatic Ecosystem Restoration Alternatives Assessment and Recommendation

Four aquatic ecosystem restoration alternatives were developed and assessed for EAA 2 and
three aquatic ecosystem restoration alternatives were formulated assessed for EAA 3 (see Figures
4-12 through 4-19) Considering the developed aquatic ecosystem restoration goals and
objectives, primary assessment output measures included: Costs, Economic Benefits,
Practicality, Ecological Improvement (Rank), Shoreline Improvement (Acres), Shallows
Improvement (Acres), Fishery Passage Length, Ohio Habitat Assessment Procedures (HAP)
Biological Indices (Qualitative Habitat Evaluation Index QHEI, Fishery Index of Biotic Integrity
IBI (including Threatened and Endangered Species), Macroinvertebrate Invertebrate Community
Index ICI) Improvements, and Accomplishment of Supplemental Ecological Restoration
Objective.

Table 4-8, which follows, shows the comparative assessment of aquatic ecosystem restoration
alternatives and Figure 4-20 through Figure 4-22 depict existing and expected ecological indices
(OHAP: QHEI, ICI, IBI) improvements along reaches of the lower river with implementation of
dredging alternatives and some comparative alternatives data.  These are discussed in more detail
in Section 4, “Environmental Effects” and Appendices of the Environmental Impact Statement.
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In EAA 2 the alternatives assessment identified Plan 4, consisting of the acquisition of the
Conrail Slip (Slip 5A) and the modification of river shoreline to establish vegetated shallows for
fisheries, as the selected plan for this area.  Plan 4 is called the “Acquire Conrail Slip (Slip 5A)
Aquatic Fishery Shelf Cut Plan”.  For EAA 3 the assessment identified Plan 2, “Aquatic Fishery
Shelf Plan” comprised of the construction of a man-made aquatic habitat shelf along the channel
reach in EAA 3, as the selected alternative for this area.  The fishery shelf in EAA 3 would
function primarily to facilitate movement of fisheries through the river reach to upstream areas.

These selected alternatives constitute the recommended related aquatic ecosystem restoration
measures for the ARP Project Area. These alternatives would, as much as possible, mitigate for
the historic loss of aquatic fishery shallows due to structural (i.e. bulkheading, channelization),
and activity based impacts to the physical habitats on the lower Ashtabula River. These are
practical optimized plans of moderate cost, that would provide protected aquatic habitat (i.e.,
fishery shallows) of substantial length which would accomplish project goals and objectives.
The areas would be interfaced with the lake/river regime and would provide passage, cover,
feeding, and spawning habitat.  A more detailed description of the Recommended aquatic
ecosystem restoration measures related to the ARP’s Recommended Environmental Dredging
Plan are presented in Section 5.0.

4.5.2  Alternative Long-term Dredging Scenarios for Aquatic Ecosystem Restoration

Alternative long-term dredging measures that may be recommended to facilitate the recovery of
aquatic ecosystem conditions in the Ashtabula River include:

1. Continue long-term channel maintenance dredging upstream of the 5th Street
Bridge to recreational navigation depths as is being done at present (see Figure
4-23). This will provide aquatic shallow areas along the lower River shoreline in
the distant future at no cost.

2. Decrease the width of the maintained recreational navigation channel to the
west upstream of the 5th Street Bridge between the Conrail slip and the Upper
Turning Basin about eight feet or more, as possible (see Figure 4-24).  This will
provide additional aquatic shallow area along the east embankment in the
distant future at no cost and likely savings.  A fuller description of these
components for the Recommended Environmental Dredging Plan are presented
in Section 5.0

That portion of the CMP addressing aquatic ecosystem restoration will not be prepared or
implemented in subsequent reports (i.e., detailed design and plans and specifications) for the
ARP environmental dredging project, which is to address sediment remediation.  Rather, it is the
intent of the ARP to undertake the recommended aquatic ecosystem restoration measures as a
separate project under the Section 206 authority.  The planning and design of these measures
would be completed, assuming Section 206 funding is available and the presence of a Non-
Federal sponsor, concurrent with the design and implementation of environmental dredging, so
that when dredging is complete the habitat restoration measures can be implemented in the target
areas.
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4.6  Comparative Impacts of  Selected Project Component Alternatives

Remaining Plans and Component Alternatives were subsequently assessed/evaluated in greater
detail (1997).  Impact trade-off discussions ensued.  Development of pumpout/pipeline facilities
and use of existing disposal facilities were essentially eliminated due to substantially higher
costs.  Of considerable discussion was the option of developing an in-lake diked confined
disposal facility at Site P for the disposal of Non-TSCA material.  Although this option presented
some potential project cost savings and reduced transportation impacts, it also presented
considerable environmental concerns including those pertaining to: water quality, fish and
wildlife, long-term O&M and contaminated sediment containment, coastal processes, the Coastal
Zone Management Program, and public perception.  It was decided that an upland confined
disposal facility would be better suited for disposal of the contaminated dredged material
involved in this project, and the Site P development option was eliminated from further
consideration.  Based on this assessment/evaluation of Plan Component Alternatives a
recommended plan was formulated.

Figure 4-25 shows the locations of the recommended transfer/dewatering facility site and the
upland landfill disposal sites.  Tables 4-9 through 4-13 present the general description of the
component alternatives, the comparative costs, environmental assessments, and the selection
matrices.

4.7  Recommended Environmental Dredging Plan Components

Based upon the Plan Formulation assessment and evaluation process, project alternative
components were selected and a “Recommended Environmental Dredging Plan ” was
formulated.  The selected individual project component alternatives that together constitute the
ARP project are summarized as follows:

1. Dredging:
a) Enclosed clamshell bucket technology.
b) Deep-Dredge alternative.

2. Transfer/Dewatering:
a) Barge transfer of dredged sediment to dewatering site.
b) River shoreline transfer/dewatering facility at the

   Norfolk Southern site.
c) Passive sediment dewatering technology.
d) Multi-media carbon filtration treatment of decant water.
e) Truck transport of dewatered sediment to disposal

    facility.

3. Disposal:
a) New upland TSCA and Non-TSCA landfill at the State

    Road site.
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4.7.1  Related Project Component Recommendations

The assessment of the related aquatic ecosystem restoration alternatives resulted in the selection
and recommendation of the following measures for later implementation, as a separate
independent project, in the Project Area after completion of environmental dredging.

1. Aquatic Ecosystem Restoration:
 a) EAA 2 “Acquire Conrail Slip (Slip 5A) Aquatic Fishery Shelf Cut

    Plan” (Plan 4)
b) EAA 3: “Aquatic Fishery Shelf Plan” (Plan 2).

The following section of the CMP (Section 5.0) describes in detail the ARP’s Recommended
Environmental Dredging Plan based on the results of Plan Formulation and recommended
project component alternatives including tables and figures.

Summary Table 4-14, which follows, indicates the relationship of final plans considered in detail
to Federal and state Environmental Protection Statutes, Executive Orders, and Memoranda.  For
more detail, see Section 6.0 of the EIS, “Public Involvement” (Required Coordination) and
associated Appendices.
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5.0  THE RECOMMENDED ENVIRONMENTAL DREDGING PLAN

5.1  Recommended Environmental Dredging Plan  Description

Based upon the results of Plan Formulation, the ARP has selected an alternative for each project
component.  The selected alternatives constitute the Recommended Environmental Dredging
Plan for the ARP project.   The Recommended Environmental Dredging Plan is comprised of the
following components.

1. Dredging (contaminated sediment removal):
a) Enclosed clamshell bucket technology.
b) Deep-Dredge alternative.

2. Transfer/Dewatering:
a) Barge transfer of dredged sediment to dewatering site.
b) River shoreline transfer/dewatering facility at the

    Norfolk Southern site.
c) Passive sediment dewatering technology.
d) Multi-media carbon filtration treatment of supernatant.
e) Truck transport of dewatered sediment to disposal

    facility.

3. Disposal:
a) New upland TSCA and Non-TSCA landfill at the State

    Road site.

The selected related aquatic ecosystem restoration measures (not part of the Recommended
Environmental Dredging Plan) are as follows.  These measures would be implemented as a
separate independent project under Section 206 Authority, assuming Section 206 funding is
available and the presence of a Non-Federal sponsor, concurrent with the design and
implementation of environmental dredging.

1.  Aquatic Ecosystem Restoration:
 a) EAA 2 “Acquire Conrail Slip (Slip 5A) Aquatic Fishery Shelf Cut

    Plan” (Plan 4)
b) EAA 3: “Aquatic Fishery Shelf Plan” (Plan 2).

The Recommended Environmental Dredging Plan involves the use of enclosed clamshell bucket
technology to implement the Deep Dredge alternative to remove a total of 696,000 cubic yards of
contaminated sediment from the Project Area.  Sediment removal by river segment would be as
follows:

Downstream of the 5th Street Bridge - Dredging would remove approximately
115,000 cubic yards of contaminated sediment. Dredging would address PAH
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contamination, which was considered to be the primary contaminant of concern
in this area.

Upstream (south) of the 5th Street Bridge - Dredging would remove
approximately 581,000 cubic yards of contaminated sediments which includes
up to 150,000 cubic yards of significantly PCB contaminated sediment, which
will be handled and disposed of in accordance with TSCA regulations.

Dredged sediment would be placed in barges and transported to the recommended shoreline
transfer/dewatering facility on the Ashtabula River.  At the transfer/dewatering facility passive
sediment dewatering methods and multi-media carbon filtration treatment technology would be
used to treat the decant (supernatant) water.  Once the sediment is sufficiently dewatered, (passes
the paint filter test), trucks would be used to transport the dewatered sediment to the disposal site
at State Road, where TSCA and Non-TSCA landfill cells would be created for the project.

The implementation of the recommended related aquatic ecosystem restoration measures would
restore aquatic habitat in EAA 2 and EAA 3 along the river shoreline subsequent to the
completion of the ARP project.  See Figure 5-1 through 5-15 for more detail.

5.1.1  Recommended Environmental Dredging Plan Component Descriptions

5.1.1.1  Dredging Component:  Deep Dredge

Figure 5-1 shows the ARP Ashtabula River contaminated sediment removal Project Area
upstream and downstream of the 5th Street Bridge.  The selected dredging alternative of the
Recommended Environmental Dredging Plan  for contaminated sediment removal is Deep
Dredge.  This alternative removes the amount of contaminated sediment consistent with
Ashtabula River Partnership goals, has moderate costs, minimizes adverse impacts, and meets
river ecological cleanup restoration goals and objectives. The Recommended Environmental
Dredging Plan  calls for removal and disposal of approximately 696,000 cubic yards of
sediments. Approximately 581,000 cubic yards of contaminated sediments are located upstream
of the 5th Street Bridge of which as much as 150,000 cubic yards is significantly PCB
contaminated and would be handled and disposed of in accordance with Toxic Substances
Control Act (TSCA) regulations. The remaining 115,000 cubic yards of contaminated sediments
are located downstream of the 5th Street Bridge to station 120+00 where PAH contamination is
considered to be the primary contaminant of concern (see Figure 5-1).

Dredging, particularly of TSCA sediment, would be accomplished in a manner that would
minimize turbidity and resuspension of sediments and associated contaminants.  Figure 4-1 in
Section 4.0 illustrates typical dredge types.  Dredged sediment would be placed in watertight
barges for transport on the river to the transfer/dewatering facility.  Cover of the TSCA sediment
during transport would be considered.  Applicable environmental controls including water
quality controls and dredging operation controls would be in effect on the dredging operations to
limit adverse impacts.  Water quality controls include placing limits on the amount of turbidity or
concentrations of PCB’s and other contaminants allowed in the water column outside the
immediate dredging area. Dredging operation controls include limiting the bucket cycle time,
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prohibiting nighttime dredging operations, and allowing barges to be only partially filled.
Environmental controls that would be used during the dredging operation include oil booms and
absorbents to capture oil film released from the dredging action. Silt curtains would also be used
if a determination is made during detailed project design that such measures, especially during
dredging of the TSCA sediment, are necessary to limit the spread of resuspended sediments and
associated contaminants.

5.1.1.2 Transfer/Dewatering Component:  Shoreline Norfolk Southern Site

The Recommended Environmental Dredging Plan includes the development of a
transfer/dewatering facility along the east bank of the Ashtabula River shoreline on property
presently held by Norfolk Southern (see Figures 5-2 and 5-3).  This facility would require from
five to ten acres and would include a barge mooring area, dredged sediment holding/settling
basins and treatment and support facilities.  Figure 5-4 shows a conceptual representation of the
transfer/dewatering facility site layout.  Included in this representation is the barge shoreline
mooring area, vehicle loading areas and access roads, ditching, dredged sediment settling basins
and storage facilities, the water filtration system staging area, and decontamination pad.  Figure
5-4a illustrates a typical plan view and plan profile representation of the conceptual barge
shoreline tie-up, barge settling basin and pump-out configuration, and Figure 5-4b illustrates the
conceptual transfer/dewatering facility water treatment train diagram.

The dewatering of dredged sediment will be a multi-step process.  The first step in dewatering
would involve the use of watertight barges as primary settling basins for dredged material.  The
second step involves transfer of consolidated sediments from the watertight barges to
impermeable lined earthen holding and settling basins constructed within the shoreline
transfer/dewatering facility (see Figures 5-4 and 5-4a).  Dredged contaminated sediments will
settle over a period of one to two days, first in the barges and then on shore in settling basins.
Most contaminants are tightly bound to sediment particles and will settle out along with the
sediments.

In barges, the water/slurry (supernatant) on the surface of the dredged sediment will be pumped
to an on-site water treatment system for processing.  In the settling basins, supernatant will drain
out of the sediments during this process to a sump. The water/slurry will be pumped out of the
sump into a secondary settling basin and allowed to settle.  The sediments will be worked across
the surface of the holding basin, to the inland side for loading into trucks.  Excess water will
drain out of the sediments during this process and flow to a sump.

All supernatant will be processed through an on-site water treatment system comprised of a
series of portable truck mounted units that includes flocculation, multi-media filtration, and
carbon treatment (see Figure 5-4b) components.  Supernatant will be processed through the
treatment train until attaining the State water quality standards for discharge into the Ashtabula
River.
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Consolidated sediments, having met the paint filter test, will be loaded into sealed trucks and
transported to the final disposal facility, a landfill located on the State Road site.  Transportation
would be conducted in accordance with regulations pertaining to the transport of TSCA and
contaminated dredged Non-TSCA sediment.  Access and egress to this facility will necessitate
use of the railroad's roadway paralleling the river and the tracks.  At the start of construction the
roadway will be properly surfaced and the maintained throughout the environmental dredging
project.  The Transfer/dewatering facility will include an equipment decontamination station,
storage area(s), loading areas for the trucks, and a work trailer for on-site personnel.

Safety and security features will include but not limited to: surrounding fencing, gates and locks,
appropriate lighting, protective barricades for power poles and flagmen stationed at strategic
locations.  Monitoring equipment will be installed on-site and air quality standards met at all
times. Upon completion of the project after all dredging has been completed, the entire
transfer/dewatering facility will be dismantled and construction related structures, equipment and
supplies will be hauled off-site.  All materials, soils, liners, etc. which came in contact with
dredged sediments will be removed from the site and disposed of in the permanent landfill.  The
transfer/dewatering site will then be restored to its pre-existing condition, topsoil added as
required and the area will be seeded with an appropriate mix of grasses and ground cover.
Dredged debris items (i.e., tree stumps, tires) would be stockpiled, transported and appropriately
disposed of at the landfill.  Debris associated with the TSCA-regulated sediment would be
considered contaminated and disposed as TSCA sediment.

5.1.1.3  Disposal Facilities Component:  State Road Site

The final upland TSCA and Non-TSCA sediment disposal facility would utilize the State Road
site (see Figures 5-2 and 5-5).  Development of the disposal facilities at the State Road site
would require about 33± acres.  The State Road site is presently a brownfield site that supports
primarily upland open field, patchy herbaceous re-growth and common reed, which is consistent
with urban industrial sites. (see Figure 5-5a).

A portion of the disposal facility would be built according to TSCA disposal standards to receive
the 150,000 cubic yards of TSCA classified sediment.  The remainder of the disposal facility
would be used to store the Non-TSCA sediment. There is sufficient capacity for the Ashtabula
River elevated PCB and RAD dredged material to be disposed of in an existing facility adjacent
to the Fields Brook remediation project disposal facility.  There is also enough room for the ARP
dredged contaminated dredged sediments to be disposed of in a new landfill that could be
developed adjacent to the Fields Brook remediation project disposal facility at the State Road
site.  Assessment/evaluation indicates that this is the overall preferred disposal alternative and is
the recommended project disposal component plan (see Figure 5-5b).

The regulations developed by the U.S. Environmental Protection Agency to implement TSCA
remediation are found at Title 40 CFR Part 761. The main portion of the Toxic Substances
Control Act applicable to the design and operation of a TSCA landfill is subpart D of 40 CFR
Part 761. Developed upland TSCA disposal facilities would be designed in accordance these
regulations.
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A conceptual Non-TSCA disposal facility plan has been designed with reference to Ohio’s
Revised Code Chapter 6111 Water Pollution Control Laws 6111.45 Approval of Plans for
Disposal of Waste, Department of Surface Waters 0400-028 Policy-Industrial Other Waste, and
Ohio’s Solid Waste Best Available Technologies (BAT) Rules (RCRA Subtitle D) effective July
1, 1994.

On May 18, 1999 the Ohio Department of Health, Bureau of Radiation Protection (ODH), as the
State of Ohio Radiation Control Agency, issued a letter to the Ashtabula River Partnership
stating:  “It is the opinion of the ODH that based on a review of the ARP draft CMP/EIS and
given the presently known radionuclide concentrations within the sediments of the Ashtabula
River, the recommended plan for disposal of the sediments is consistent with state
requirements.”

The Ohio Revised Code Title 37 – Chapter 48 and the rules promulgated thereunder delineate the
regulatory authority under which ODH performed its review. During consideration of the
disposal matter, ODH staff reviewed the criteria in 10 CFR 61 as delineated in OAC 3701-39-
021.  ODH determined that the dredging and disposal of low-level radioactive sediments from
the Ashtabula River does not require a 10 CFR 61, as delineated in OAC 3701-39-021, disposal
action.  ODH has and will continue to implement the State of Ohio’s regulations consistent with
a 10 CFR 20.2002, as delineated in OAC 3701-39-021, on-site remediation and disposal action.

The facility would require impermeable synthetic and clay linings, a leachate collection system
and a water filtration/treatment system to meet water quality discharge standards. The primary
difference between the TSCA cell and the Non-TSCA cell is that the TSCA cell includes a
double liner with double leachate collection and leak detection monitoring.  The facility would
be capped with a clay and synthetic liner after it is filled and would include closure and post
closure monitoring measures.  See Figures 5-5c, 5-5d and 5-5e for more detail. Gradual and
long-term vegetation replacement would likely be with grasses or legumes on disposal facility
slopes.

5.1.1.3.1  Alternative Disposal Site Options

The planning assessment indicated that construction of upland landfill disposal facilities and the
disposal of dredged sediment at the State Road site is the best available alternative for the
Recommended Environmental Dredging Plan.  This finding is due primarily to estimated
significant cost savings and greatly reduced environmental impacts compared to Site 7.

As an alternative to the State Road site, the ARP and/or project contractor would reserve the
option to dispose of the Non-TSCA dredged sediment in existing approved (at the time of project
implementation) disposal facilities (those that would and could accept the material under current
or modified permit).  This option would be used if demonstrated to be substantially more cost
effective while remaining environmentally acceptable. Environmental impacts have been
generically assessed for the “Alternative Disposal Option” and assessed as somewhat more
environmentally acceptable. The Non-TSCA alternative disposal option would include transport
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to and disposal of dredged dewatered Non-TSCA sediments in an existing (at the time of project
implementation) solid waste disposal facility that would accept the material and could accept the
material under current or modified permit.  A number of such facilities may exist within a 60-
mile radius of the harbor.

For the alternative disposal option to become the preferred disposal method for the ARP project,
the costs would need to be at least equal to or less than the costs associated with the proposed
upland State Road site alternative.  Economic benefits would likely remain the same, therefore
the benefit to cost ratios would be equal to or greater than those for the proposed upland State
Road site alternative under the equal to or less than cost scenario. There are a number of
uncertainties associated with this option however, including: approvals, participation, and equal
or reduced costs.

5.2  Related Aquatic Ecosystem Restoration Measures

The selected related aquatic ecosystem restoration measures constitute the recommended
alternatives for supplemental aquatic ecosystem restoration in ARP Project Area.  Restoration
would address the loss of physical fish and wildlife habitat resulting from facilitated structural
(i.e., bulkheading, and channelization), and non-structural (i.e., industrial activity) related
impacts. The recommended alternatives for EAA 2 and EAA 3 are practical optimized plans of
moderate cost, providing “problem area” protected aquatic fishery shallows of substantial length,
which accomplish the ARP’s goals and objectives.  The restored areas would be interfaced with
the lake/river regime and would provide fish passage, cover, feeding and spawning habitat.

5.2.1  Environmental Assessment Area 2 (EAA 2)

The ARP recommended the implementation of restoration Plan 4 for EAA 2. Under this plan,
shoreline property would be acquired, including the Conrail Slip (Slip 5A), and an aquatic
fishery shelf would be cut along the east embankment channel for about 2,500 feet.  Some
bulkheading would be left in place as a buffer between the recreational channel and the shelf.
The cut would be about two feet below low water datum (LWD) and a minimum 8 to 10 feet
wide. Improvements would be made to the bottom of the cut to include contouring, soil and
aquatic planting areas, gravel areas, and some cover structures.  The shoreline area would also be
improved with cover/food plantings or artificial cover structures, as necessary (see Figures 4-12
through 4-19 in Section 4.0 for more detail on these alternatives.

5.2.2  Environmental Assessment Area 3 (EAA 3)

The ARP recommended the implementation of restoration Plan 2 for EAA 3. With this plan, a
property easement would be acquired and an artificial aquatic fishery shelf would be hung along
the existing sheetpile bulkheading in unit sections of about 30 feet for about 2,500 feet. The unit
sections would be constructed of standard or custom pre-cast concrete units about 10 feet long,
with a cover feature and stone placed along the lower shelf. The shelf could have a grate bottom
to allow silt and coal dust to move through the stone and shelf.  Please reference Figures 4-12
through 4-19 in Section 4.0 for more detail on the recommended alternatives.
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5.2.3  Alternative Long-term Dredging Scenarios for Aquatic Ecosystem Restoration

The aquatic ecosystem restoration alternatives also include an alternative long-term dredging
scenario upstream of the 5th Street Bridge to reduce the river channel to recreational navigation
depths, as is being done at present. This would provide aquatic shallow areas along the lower
river shoreline in the distant future at no cost (see Figures 4-23).  A similar alternative calls for
an eight feet or more decrease in the width of the maintained recreational navigation channel to
the west upstream of the 5th Street Bridge between the Conrail Slip (Slip 5A) and the Upper
Turning Basin.  This would provide additional aquatic shallow area along the east embankment
in the distant future at no cost and likely Federal navigation channel maintenance cost savings
(see Figure 4-24 for more detail).

5.3  Summation of Recommended Environmental Dredging Plan Cumulative Effects Assessment

Dredging the Ashtabula River sediments may have short-term detrimental effects on the river
and to a far lesser extent, Ashtabula Harbor and Lake Erie.  However, the long-term beneficial
impacts far outweigh the adverse effects.  Dredging the sediments from the river will remove
those contaminants associated with the sediments from the aquatic ecosystem.  This will
eliminate the ability of these contaminants to be resuspended and transported down river and into
Lake Erie.  Future sediment deposits should be essentially clean and would be able to support
less pollution tolerant benthic organisms. This would enable the river and lake to achieve a
higher diversity of aquatic species.

It is expected that within several years of project implementation sediment and benthos quality
will be improved markedly; and, that within another few years the area fishery will be improved
markedly. It is expected that the project will accomplish project goals and objectives and
remediate the six beneficial use impairments identified with the exception of limitations along
the commercial channel area.  This will remediate one of the 42 Great Lakes Areas of concern.
The Lake Erie/Ashtabula River Area of Concern has been identified as a priority area for
remediation in Sections 205 and 515 of WRDA 96 and in the U.S. Army Corps of Engineers
PGL No. 49 section 5. c.   Even though the ARP may disband once dredging is completed,
several monitoring programs will be conducted within five to ten years after project completion
by USACE, possibly in conjunction with OEPA and ODH, to evaluate the extent of the
improvements.

The recovery of the Ashtabula lacustuary fish community is expected to influence fish
communities in surrounding areas both upstream and in the lake. Species such as northern pike
and muskellunge moderate fish communities through predation and drive community structure
towards greater ecological integrity. Greater ecological integrity results in even higher numbers
of top carnivores, endangered species and sensitive species.  Historically, the muskie and
northern pike were very abundant and commercially important.  The destruction of lacustuary
habitats throughout Lake Erie has resulted in drastic reductions of the two species’ populations
and the positive influences they had on the Lake’s ecosystem.  The restoration of the Ashtabula
lacustuary will allow it to resume it’s historic contribution to top carnivore populations
(including northern pike and muskellunge).
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Species listed as sensitive can all be expected to increase in numbers after sediment removal and
a consequent influx of clean sediment from upstream areas. Species presently not found in the
Ashtabula but found in the Grand and Conneaut will return to the Ashtabula.  The sensitive
species that are absent from the Ashtabula represent all trophic levels of the fish community.
Ecosystems cannot function with such large components missing.

The ecosystem of the open waters of Lake Erie is presently experiencing dramatic recovery of its
fish community.  This recovery is expected to continue with further recovery of additional
species. The removal of contaminated sediments will prepare the Ashtabula for the entrance of
species such as lake sturgeon, mooneye, muskellunge, pugnose minnow, blackchin shiner,
blacknose shiner, pugnose shiner, longnose sucker, lake chubsucker, creek chubsucker, tadpole
madtom, banded  killifish, burbot and sand darter into the system.  Some of these species
(burbot, lake sturgeon, muskellunge and sand darter) are already showing signs of recovery in
the lake.  Areas such as the Ashtabula lacustuary are an important component of these species
life history.  Full recovery of the above listed species will depend on the environmental quality
of Lake Erie’s lacusturine habitats.

The speed and degree of ecological recovery in the Ashtabula River lacustuary will depend on
the rate of sedimentation. Near shore depths of two to ten feet are ideal for healthy fish
communities and the aquatic plants they depend upon. The influx of clean sediments from
upstream areas will eventually occur, and active intervention in the form of replacing dredged
sediments with clean sediments will greatly enhance the process.

The implementation of the recommended related aquatic ecosystem restoration measures (i.e.,
fishery shelves) would expedite recovery and constitutes ecological restoration, as possible, for
loss of protected aquatic fishery shallows due to facilitated structural (i.e. bulkheading,
channelization), and activities impacts (see Figures 4-20 and 4-21).  The aquatic ecosystem
restoration measures are practical optimized plans of moderate cost providing problem area
protected aquatic fishery shallows of substantial length which accomplish, as possible, goals and
objectives, in this regard. The restoration areas would be interfaced with the lake/river regime
and would soon provide passage, cover, feeding, and spawning habitat.

It is clear that no improvement will occur if contaminated sediments are not removed.  Present
Ohio EPA fish community data show declining trend of IBI values at River Mile 1.3 of the
Ashtabula River.  It is possible that this trend could continue, resulting in still lower quality fish
communities in the future.  There is further concern that without the project, shipping could shift
from the Ashtabula area to Conneaut Harbor. This will result in a greater degree of
environmental disturbance in the Conneaut and will negatively impact fish communities.
Impacting both the Ashtabula and Conneaut fisheries, lower quality fish communities will result
in the Central Basin.  The last three large Central Basin south shore tributaries and associated
lacustuaries are the Grand, Ashtabula and Conneaut (from west to east). Numerous Central Basin
fish stocks require these areas for reproductive purposes. Restoration of the Ashtabula will not
only enhance Central Basin fish stocks but will also prevent their further decline.
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The recommended use of the State Road site over Site 7 would, among other things, significantly
reduce the scope and magnitude of direct and indirect environmental impacts to wetlands,
associated habitats and transient and resident wildlife.

Implementation of the Recommended Environmental Dredging Plan  would restore the integrity
of the harbor from the environmental, economic, and social perspectives.  It also provides a plan
for future harbor operations and maintenance needs. It would substantially benefit community
and regional sustenance and growth needs.

5.4  Post Project Harbor Operation and Maintenance Dredging and Disposal

Harbor channel sediments will continue to be sampled and analyzed in accordance with
applicable sampling and analysis guidelines.  It is expected that post project dredged sediments
will be suitable for unrestricted open-lake disposal at the Lake Erie open lake disposal site.  If,
however, in the event that some dredged sediments may not be suitable for unrestricted open lake
disposal, it is expected that these latter dredged sediments would be dredged and dewatered
utilizing marine based dewatering facilities and then transferred/transported to a low bidder
upland disposal site for disposal or to beneficial use sites.  Other alternatives may be reassessed
in the future.  It is expected that all sediments removed in the future may be dredged and
transported by conventional methods.

5.5  Ashtabula Harbor Long-term Management Plan

The U.S. Environmental Protection Agency and the Ohio Environmental Protection Agency and
the U.S. Natural Resources Conservation Service are engaged in various best management
programs (BMPs) relative to pollution and sedimentation control.  The BMPs will serve to
minimize contaminated sediments and the amount of sediments needed to be dredged from
navigation channels in the future.

In recent years, with thoughts to limit open lake disposal of dredged sediment and the
proliferation of construction of dredged sediment confined disposal facilities (CDFs) on the
Great Lakes, significant consideration is being given to beneficial use of dredged sediment.
Beneficial use considerations include use for:

a. landfill cover;

b. construction fill material;

c. manufactured soils viability and market (i.e., dredged sediment,

sludge, kiln mix);

d.  environmental restorations  (i.e. cover, wetlands, islands, peninsulas, etc.);

e.  landscaped lands (i.e. parks, ski/sled hills, wildlife areas); and

f.  Interception/redistribution (i.e., catch settling basins, redistribution to
regional/county/town distribution centers, redistribution to farmlands,
etc.).
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Several of these beneficial uses show promise and could be considered for Ashtabula Harbor
sediment in the future, assuming economic feasibility and environmental acceptability.

Considering PCB contamination levels, currently, the acceptable level (per USEPA and OEPA)
for PCBs in dredged sediment and/or manufactured soils for land applications is < 1 ppm, which
may be reached by mixing (Based on Toledo Harbor Long-term Management Plan pilot study
information). Higher concentrations may be acceptable in other applications (i.e., landfill cover).
Other parameters, statutes, and regulations would also need to be considered and met.

Although some sediments exposed after dredging may contain approximately 1 to 10 ppm PCB
concentrations, future cover sediments and material dredged from Ashtabula Harbor should have
very low contaminant levels and should be suitable for either open-lake disposal or for beneficial
use, should it prove to be economically feasible.  Therefore, in addition to the expected long-
term harbor maintenance dredging and open-lake disposal, other long-term considerations may
include, for example:

1. Sediment maintenance dredging and dewatering via water based (i.e. barge)
facilities with direct barge transport to, or harbor area transfer/transport to
identified beneficial use sites.

2. Sediment maintenance dredging and dewatering via developed harbor area
facilities and transfer/transport to identified beneficial use sites.  Perhaps public or
private retention of sediment dewatering facilities developed for this immediate
project may be considered to accommodate future long-term beneficial use
programs.

3. Long-term monitoring to assess post-dredging conditions.

5.6 Summary of ARP Project Costs; Benefits; Cost Share; and Basis for Selection of the
Recommended Environmental Dredging Plan

5.6.1  Overview of ARP Project Economic Analysis

The development and assessment of ARP project alternatives was an iterative process that took
place over a five-year period from 1994 through 2000.  During this period, a large number of
preliminary project component alternatives were developed by the Ashtabula River Partnership
to address ARP goals upstream and downstream of the 5th Street Bridge in the Ashtabula River
Project Area, which are defined as follows (see Figure 1-1):

1. Downstream (or north) of the 5th Street Bridge : The portion of the Ashtabula River
Project Area extending northward to Station 120+00.

2. Upstream (or south) of the 5th Street Bridge : The Ashtabula River Project Area
extending from the 5th Street Bridge southward past the Upper Turning Basin to the
upper limit of the authorized Federal channel.
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These River demarcations are important with regard to the separate economic and ecosystem-
based analysis undertaken in each area during plan formulation, alternatives analysis, and
selection of the recommended plan.  Operation and Maintenance (O&M) and 312(a) authorities
were found to be applicable to that reach of the Project Area downstream of the 5th Street Bridge
and a “traditional” economic cost/benefit analysis and NED plan determination was completed
for this portion of  Project Area.

Upstream of the 5th Street Bridge an ecosystem-based (“312(b) Analysis”) assessment was
employed that based alternatives assessment and selection on ecosystem-based parameters, cost
effectiveness, and the subjective maximization of net environmental benefits through an
incremental cost analysis.

In 1997 the Shallow Dredge, Deep Dredge, and Bank-to-Bank-to-Bedrock dredging alternatives
were identified as warranting detailed assessment.  Downstream of the 5th Street Bridge a
traditional economic analysis compared and assessed these three dredging alternatives and
associated project components (i.e., transfer/dewatering and disposal) to determine which
alternative met ARP planning objectives and maximized the net NED benefits over NED costs.

5.6.2  Overview of ARP Project Ecosystem Based Analysis

Initially, in response to the USACE Headquarters guidance, the entire ARP Project Area (up and
downstream of the 5th Street Bridge) was reviewed under the Section 312(b) authority for
environmental dredging per “The Criteria for Decision Making for Ecological
Restoration/Preservation” identified in EC 1105-2- 210.  This EC was also specified in PGL No
49 pertaining to Section 312 Analyses.  The ARP 312(b) Project Sub-Committee prepared a
“312(b) Analysis” report setting forth the results of the ecosystem based analysis of the ARP
project alternatives.  The 312(b) Analysis report is included in the Final EIS as Appendix EA-J.

An ecosystem-based assessment was undertaken that based alternatives assessment and selection
on ecosystem-based parameters, cost effectiveness, and the subjective maximization of net
environmental benefits through an incremental cost analysis.  This ecosystem-based assessment
was in addition to standard engineering, economic, and environmental measures used to assess
and evaluate project alternatives.

The evaluation used a habitat assessment procedure (HAP) developed by the State of Ohio
Environmental Protection Agency (OEPA). Specifically, the Ohio Habitat Assessment Procedure
Biological Indices: Qualitative Habitat Evaluation Index (QHEI), Fishery Index of Biotic
Integrity (IBI), and Macroinvertebrate Invertebrate Community Index (ICI).  The HAP analyses
utilized comparative reference sites and biological field survey data and developed indices to
identify problems and needs and to compare existing environments and remedial alternatives in
terms of habitat units or indices.  Adjacent Conneaut River and Harbor served as the primary
comparative river regime.  Other supplemental references include Presque Isle, the Grand River,
and the Black River.
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The “Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses”312(b)
examined the Ashtabula River by Ecological Assessment Area (EAA) reaches and the three
dredging scenarios were assessed with respect to criteria including the following:

- costs;
- practicality;
- ecological improvement (rank);
- volume removed;
- shoreline bulkheads affected;
- contaminated mass removed;
- surface contaminants;
- beneficial uses addressed;
- scour release potentials;
- benthic habitat chemically restored;
- aquatic shallows;
- Ohio Habitat Assessment Procedures Biological Indices:

Qualitative Habitat Evaluation Index (QHEI)
Fishery Index of Biotic Integrity (IBI) (incl. T&E Species)
Macroinvertebrate Invertebrate Community Index (ICI)
Anomaly Reductions
Improvements
Accomplishment of Sediment Contaminant Reduction; and

- Objective and accomplishment of total ecological restoration objective.

The ecological benefits derived from each of the three dredging alternatives were measured
through incremental changes in IBI scores compared dredging costs.  Figures 4-20 through 4-22
set forth the QHEI, IBI, and ICI cost/benefit comparison.

5.6.3  Recommended Environmental Dredging Plan Costs

For this report, the costs and benefits associated with the Recommended Environmental
Dredging Plan have been evaluated and adjusted to reflect October 2000 price levels, a 6.375%
annual Federal Discount Rate and 1998 vessel movements, commodities and tonnage’s.

The cost estimate for the Recommended Environmental Dredging Plan was prepared using the
Micro Computer-Aided Cost Estimating System (MCACES) software, which was developed by
Building Systems Design Inc., of Atlanta, GA. The MCACES software system includes a project
database and supporting databases including the unit price book, crews, labor rates, and
equipment ownership schedule costs. All the databases work in conjunction with each other to
produce a detail cost estimate.

The cost estimate is based upon all the construction features associated with the current FY00
level of design for the Recommended Environmental Dredging Plan, which includes changes to
the disposal site and water treatment technologies at the dewatering facility.  The cost estimate
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for the Recommended Environmental Dredging Plan is in accordance with the policy, guidance
and procedures described in the Department of the Army’s Engineering Regulation (ER) 1110-2-
1302.

The cost estimate provided by Cost Estimating was $47, 615,000.  This included costs for
construction of the project as well as monitoring and maintenance costs that would be incurred
over the 50 year life of the project. The monitoring and maintenance costs included Disposal Site
Post Construction Monitoring ($1,301,300) and Annual Maintenance Expenditures at the
disposal site ($1,307,900).  These type of costs are normally presented as average annual costs.
Consequently, these expenditures were subtracted from the $47,615,000 to arrive at a
construction cost of $45,005,800.  These Post Construction Disposal Site Monitoring Costs
($1,301,300) and Post Construction Disposal Site Maintenance Costs ($1,307,900) were
converted to average annual dollars and are reflected in Disposal Site Average Annual Costs.

Total First Costs for the Recommended Environmental Dredging Plan are  $45,005,800.
Table 5-1 provides the derivation of average annual costs associated with the
Recommended Environmental Dredging Plan (October 2000 Prices) and a summary of
First Costs, Investment Costs and Average Annual Costs.  First Costs are basically
Construction Costs, Study Costs, Engineering and Design Costs, Construction Management

Costs and Real Estate Costs associated with building the Recommended Environmental
Dredging Plan.

The aquatic ecosystem restoration measures related to the ARP project and presented in the CMP
would be pursued and implemented as a separate project under the Section 206 authority.
Accordingly, costs for the aquatic ecosystem restoration measures will be addressed in later
planning reports specific to that project.

Construction Costs associated with contaminated sediment remediation came to
$37,202,100. This $37,202,100 included: dredging costs ($11,460,200), construction of the
transfer/dewatering facility and operation thereof ($4,895,600), TSCA related landfill
construction costs ($2,834,700 ), Non-TSCA related landfill construction costs
($10,319,800), sampling and analysis costs for the construction period ($816,600) and
sampling and analysis at the disposal facility after construction ($173,100). Construction
Contingencies were $6,702,100.

Engineering and Design costs during construction included study costs and were
$4,876,200. Construction Management costs were $2,555,100  Real estate costs were
$372,400  O&M and Section 312.  Total Project First Costs came to $45,005,800.

Interest During Construction assumed a 4-year construction period, starting in May of 2002
and ending in September 2005. It was assumed minimal  construction took place in January
February or March. Construction cost time streams were developed for 16 cost categories
on a monthly expenditure basis. Interest During Construction was computed using a
6.375% annual interest rate and monthly compounding. Interest During Construction came
to $5,531,600.
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Interest During Construction ($5,531,600) was added to Project First Costs ($45,005,800)
to arrive at project Investment costs.  Project Investment costs came to $50,537,400.  Post
construction expenditures that would be made after the project was constructed consist of
Disposal Site expenditures.

Disposal Site expenditures included post construction monitoring (sampling and laboratory
analysis) of the completed disposal facility and operations and maintenance expenditures
associated with the TSCA and Non-TSCA portion of the landfill. Each of these costs would
be incurred every year over a 50-year period. Since these costs would be incurred every
year, these are average annual costs.  These average annual costs reflect a 6.375 percent
annual interest rate and a 50-year evaluation period. The 50-year period is for purposes of
the economic analysis in this report.  Post construction monitoring and maintenance will
continue as long as the project is authorized. These yearly expenditures will now be
discussed.

After the project is completed, post construction monitoring will take place at the disposal
facility on a yearly basis. Test wells at the final disposal site would be inspected and
monitored annually for the next 50-years or as long as the project is authorized. Annual
Post Construction Monitoring Costs were placed at $ 26,000.  Post Construction monitoring



135

Table 5-1:  Derivation of Average Annual Costs associated with the Recommended
 Environmental Dredging Plan (October 2000 Prices).

Total Project Construction Costs And First Costs
Construction Costs

Dredging Costs $11,460,200
Dewatering Costs $  4,895,600
Landfill Costs-TSCA $  2,834,700
Landfill Costs- Non TSCA $10,319,800
Sampling And Analysis

During Dredging & At The Transfer Facility $    816,600
At The Disposal facility- After Construction $     173,100

Construction Contingencies $  6,702,100
---------------

Total Construction Costs $37,202,100
Study Costs And Engineering And Design During Construction $  4,876,200
Construction Management $  2,555,100
Real Estate- Section 312, O&M $    372,400
                                                                                 --------------
First Costs1 $45,005,800

         Investment Costs
Project First Costs To Be Average Annualized $45,005,800
Interest During Construction 2 $  5,531,600

                                                                                        ---------------
Investment Costs To Be Average Annualized $50,537,400

         Average Annual Costs
Interest And Amortization (.06678897)  $ 3,375,400
Disposal Site

Post Construction Monitoring 3  $     26,000
Annual Maintenance 4  $     26,200

                                                                       ---------------
Average Annual Costs 5  $ 3,427,600
Present Worth Factor for 6.375%        14.97253

     Present Worth Of Average Annual Costs   $51,319,853
Rounded PW of Average Annual Costs  $51,319,900

(1)    Project First Costs provided by Cost Estimating came to $47,615,000.  Included in these costs were expenditures over the 50-year life of the
project for:  Disposal Site Post Construction Monitoring ($1,301,300) and Annual Maintenance Expenditures at the Disposal Site
($1,307,900).  These type of costs are normally presented as average annual costs. Consequently, these expenditures were subtracted from
the $47,615,000 to arrive at a construction cost of $45,005,800.  These Post Construction Disposal Site Monitoring Costs  ($1,301,300) and
Post Construction Disposal Site Maintenance Costs ($1,307,900) were converted to average annual dollars and are reflected in Disposal Site
Average Annual Costs.

(2)   Construction Costs used to develop Interest During Construction ($44,633,400) were computed by subtracting from
Total First Costs ($45,005,800), the projects Real Estate costs ($372,400). IDC was based on 16 different construction cost components, a
four year construction period and monthly compounding using a 6.375 percent annual interest rate.

(5) Disposal Site Post Construction Monitoring costs for a 50 year evaluation period were $1,301,300.  These costs were converted to an
average annual dollar value. This average annual value came to $26,000.  This average annual value reflects a 6.375 percent annual interest
rate, a 50 year project life and October 2000 price levels.

(6) Disposal Site Maintenance costs for the 50 year evaluation period were $1,307,900. These costs were converted to an average annual dollar
value. This average annual value came to $26,200.  This average annual value reflects a 6.375 percent annual interest rate, a 50 year project
life and October 2000 price levels.

(5) Average Annual Costs reflect a 6.375 annual interest rate, a 50-year project life and October 2000 price levels.
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includes groundwater sampling, groundwater laboratory analysis, groundwater statistical
analysis and reporting, NPDES sampling, NPDES monthly analysis, NPDES semi-annual
analysis, NPDES annual organic analysis, NPDES reporting and miscellaneous monitoring.

Another annual cost at the disposal site was associated with annual maintenance of the
landfill after construction. After the project is completed, the final disposal site would incur
some annual maintenance costs for the next 50-years or as long as the project is authorized.
Annual Maintenance Costs were placed at $26,200.  These annual costs included such
items as: repair of the capping system; re-vegetation; sedimentation basin clean-out;
mowing; fence repair; monitoring well repairs; quarterly inspections and reports;
implementation of a leachate management system; leachate transportation and disposal
from the TSCA and Non-TSCA cells of the disposal site; maintenance of facility roads; and
other miscellaneous items.

Total average annual project costs for the Recommended Environmental Dredging Plan came
to $3,427,600.  These average annual costs had two components: average annual costs
associated with sediment remediation and Disposal Site costs.  The conversion of sediment
remediation related project costs and post construction Disposal Site costs to average annual
costs, used a 6.375% annual interest rate and a 50-year project evaluation period. All costs
reflect October 2000 price levels.

5.6.4  Recommended Environmental Dredging Plan Costs by Authority

Although the ARP Recommended Plan is an overall plan to clean up the river, project costs
can be separated into costs by authority. There are basically four authorities that would be
used to implement the “Recommended Environmental Dredging Plan”.  Section 1 of the
Rivers and Harbors Act of 1937 would be used to remove all polluted sediments located
inside the Federal channel downstream of the 5th Street Bridge. Section 101 of WRDA 1986
would be used to dispose of all polluted sediments located inside the Federal channel
downstream of the 5th Street Bridge.  Section 312(a) would be used for the removal and
disposal of all polluted sediments located outside of the Federal channel downstream of the
5th Street Bridge. Section 312(b) would be used to remove and dispose of all polluted
sediments located upstream of the 5th Street Bridge, inside and outside the Federal channel.

Section 206 is a fifth authority that could be used to implement the related aquatic ecosystem
restoration measures in the ARP Project Area, as recommended.  These measures would be

implemented  as a separate, but related  project.  Accordingly, costs associated with these
measures will be addressed  in the planning documents for this project.  However, aquatic
ecosystem restoration measure costs are not part of the “Recommended Environmental
Dredging Plan” costs. Consequently, whenever “Recommended Environmental Dredging
Plan” costs are discussed, they do not include ecosystem restoration measure costs.

Total Recommended Environmental Dredging Plan First Costs come to $45,005,800. Project
First Costs associated with removing and disposing of sediments located within the Federal
channel downstream of the 5th Street Bridge (O&M Authority) were $4,021,200.  Project
First Costs associated with removing and disposal of sediments located outside the Federal
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channel downstream of the 5th Street Bridge (Section 312(a) authority) were $3,414,400.
Project First Costs associated with removing and disposal of sediments located upstream of
the 5th Street Bridge (Section 312(b) authority) were $37,570,200.  Project First Costs for the
Recommended Environmental Dredging Plan are presented in Table 5-2.

Average annual costs were calculated for the Recommended Environmental Dredging Plan.
Average annual costs for the Recommended Environmental Dredging Plan total $3,427,600.
Project average annual costs associated with Section 312(b) (upstream of the 5th Street
Bridge) total $2,861,300.  Project average annual costs associated with the Rivers and
Harbors act of 1937 and Section 101 of WRDA 1986 (removal and disposal of polluted
sediments located inside the federal channel downstream of the 5th Street Bridge) total
$306,200.  Project average annual costs associated with Section 312(a) (the removal and
disposal of polluted sediments located outside the federal channel downstream of the 5th

Street Bridge) total $260,100.

5.6.5  Benefit To Cost Ratios

An analysis of a range of ecological restoration measures was conducted and is presented and
discussed in more detail in the EIS, Appendix EA-J, and “Section 312(b) and Section 206
Ecological Restoration/Preservation Analysis.”  This analysis assumed that cleanup of the river
upstream and downstream of the 5th Street Bridge would be accomplished under Section 312(b).
Benefits generated by plan would depend upon how fully functioning the ecosystem becomes
after the plan being evaluated has been implemented.

The analyses referenced various environmental indices to describe the restoration of the
ecosystem infrastructure. Benefits associated with Section 312(b) were characterized by a series
of environmental indicators. The biological measures that have been developed to assess the
health of the Ashtabula River before and after restoration takes place, include such indicators as:
water (sediment) quality, fish species diversity, fish abundance, percent of fish with external
anomalies, the Index of Biological Integrity (IBI), the return of endangered species, the
Invertebrate Community Index (ICI) and the environmental risk of a major scouring of PCB’s
into Lake Erie.  The change in these environmental indicators between the “Without Project” and
“With Project” condition are the benefits associated with the environmental restoration (see
Figures 4-20 and 4-21).

The Section 312(b) assessment found the Recommended Environmental Dredging Plan to be
justified under the authority. The project was reviewed per “Criteria for Decision Making for
Ecological Restoration/Preservation” and was found to be: total and incrementally cost effective,
acceptable to the Ashtabula River Partnership, complete, efficient, effective, developed by and to
be implemented in a ARP Context, and reasonable in Cost. Both ecological and economic (total
and incremental) benefits exceed associated project costs.

Although the Section 312(b) authority does not call for the presentation of benefits in a monetary
format, the ARP did develop a range of benefit categories and their associated monetary values.
Table 5-3 presents summaries of calculated economic Average Annual Benefits, and provides
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Present Worth Values of goods and services that would result from the implementation of
various environmental restoration scenarios evaluated in Plan Formulation.

To provide the most comprehensive picture of the economic value of benefits associated with the
various Ashtabula River cleanup plans, a monetary value was placed upon a wide range of goods
and services that would be provided by each of the plans evaluated. The benefits generated by
each plan assumed that cleanup of the river upstream and downstream of the 5th Street Bridge
was accomplished under Section 312(b). Benefits generated by plan would depend upon how
fully functioning the ecosystem becomes after the plan being evaluated has been implemented.

The calculation of benefits was not limited to NED benefit categories, but included Regional
Economic Development benefit categories. The benefits associated with the various benefit
categories were developed in present worth values for comparison to the investment costs of the
various cleanup plans. Table 5-3 presents a summary of the present worth of all benefits and
costs associated with the Recommended Environmental Dredging Plan. The benefit to cost ratio
for the Recommended Environmental Dredging Plan came to 2.66.  A more detailed description
of these benefits is presented in Section 9.

Table 5-4 shows that if the Recommended Environmental Dredging Plan were implemented
solely under Section 312(b), the cleanup would be economically viable.  Given that the cleanup
was fully justified using Section 312(b) authority, various components of the cleanup plan were
examined with respect to the applicability of other authorities: Section 1 of the Rivers and
Harbors Act of 1937, Section 101 of WRDA 1986, and Section 312(a).

Tables 5-5 to 5-7 present benefit to cost ratios associated with remediation work located
downstream of the 5th Street Bridge.  The NED benefit to cost ratio for all remediation work
located downstream of the 5th Street Bridge (Table 5-5) came to 2.31 to 1.  The benefit to cost
ratio for all remediation work located downstream of the 5th Street Bridge within the Federal
channel (Table 5-6) came to 4.27 to 1.  Table 5-7 presents the benefit to cost ratio associated
with remediation work located downstream of the 5th Street Bridge outside of the Federal
Channel (Section 312 (a)). The benefit to cost ratio for remediation work performed under
Section 312(a) came to 3.17 to 1.  A more detailed description of the benefits associated with
these authorities is presented in Section 9.0.  Table 5-8 presents the proposed project conceptual
cost shares for the Recommended Environmental Dredging Plan.
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Table 5-2:  Recommended Environmental Dredging Plan - Average Annual Project Costs By Area By Authority.

Sediment
Removal &
Disposal

        Sediment Removal and Disposal Upstream of
       Downstream of the 5 th Street Bridge the 5th Total

  Street Project
                                                                                                                        Bridge                            Costs

Section 1 of
R&HA 1937
& Section101 Section Total Section All

Authority                                      WRDA 1986        312(a)                     Downstream                        312(b)                             Authorities

Within The Adjacent to Total  Within &
Federal  the Federal Downstream Adjacent to All

Cost Item                              Location                                        Channel                Channel                of 5th St Bridge                   Fed Channel                Locations
Investment Costs
Project First Costs $4,021,200 $3,414,400 $7,435,600 $37,570,200 $45,005,800
Interest During Construction 1 $   494,200 $   419,700 $   913,900 $  4,617,700 $  5,531,600
                                                            -------------- -------------- ------------- --------------- ---------------
Investment Costs To Be Average Annualized $4,515,400 $3,834,100 $8,349,500 $42,187,900 $50,537,400

Average Annual Costs
Interest And Amortization (.066789) $  301,600 $  256,100 $   557,700 $  2,817,700 $  3,375,400
Disposal Site

Post Construction Monitoring 2 $     2,300 $     2,000 $     4,300 $      21,700 $       26,000
Annual Maintenance 3 $     2,300 $     2,000 $     4,300 $      21,900 $       26,200

-------------- ------------- ------------ ---------------- ---------------
Average Annual Costs 4 $  306,200 $ 260,100 $ 566,300 $  2,861,300 $  3,427,600

(1) Interest During Construction Costs is based on total first costs ($45,005,800) less Real Estate costs ($372,400).  IDC was based on a four-year construction period, a 6..375%
annual interest rate and monthly compounding.  IDC was allocated among the various authorities based on each authorities percentage of Project First costs.

(2) Disposal Site Post Construction Monitoring – Based on an annual expenditure of $26,000 over a 50-year period. This was rationed among  R&HA of 1937, Section 312 (a)
and Section 312 (b)  based on each authorities percent of total Project First Costs.

(3) Disposal Site Annual Maintenance  – Based on an annual expenditure of $26,200 over a 50 year period. Rationing same as Disposal Site Post Construction  Monitoring.

(4) Average Annual Costs reflect a 6.375 percent annual interest rate, a 50-year project life and October 2000 price levels.
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Table 5-3:  Recommended Environmental Dredging Plan: Average Annual Benefits and Present Worth of Outputs by Plan.

Average Annual Benefits (All Benefits reflect a 6.375% annual interest rate, a 50-year project life and October 2000 Price levels.)

Deep Plus Bank
Shallow Deep Eco System To
Dredge Dredge Restoration Bank

NED Benefits
          Commercial Navigation Benefits $0 $1,308,500 $1,308,500 $1,308,500
          Boating (Consumer Surplus) 0 $78,100 $83,200 $67,000
          Fishing (Consumer Surplus) $98,000 $184,000 $196,000 $157,900
          Passive Use Values (Consumer Surplus) $475,900 $885,200 $952,100 $739,900
          Change In Property Values $238,800 $477,500 $477,500 $477,500
          Risk Reduction To Lake Erie Fishery $785,900 $859,300 $859,300 $1,026,900

 ------------------  ------------------ ------------------  ------------------
Subtotal $1,598,600 $3,792,600 $3,876,600 $3,777,700

Regional Economic Development Benefits    
          Local Economic Impacts(Retain Commercial Navigation) $0 $4,321,500 $4,321,500 $4,321,500
          Boating (Total Impact Of Expenditures On Output) $131,400 $246,700 $262,800 $211,900
          Fishing (Total Impact Of Expenditures On Output) $409,500 $769,200 $819,200 $660,500

 ------------------  ------------------  ------------------  ------------------
Subtotal $540,900 $5,337,400 $5,403,500 $5,193,900

Total $2,139,500 $9,130,000 $9,280,100 $8,971,600

Present Worth Value of Benefits   (All Benefits reflect a 6.375% annual interest rate, a 50 year project life and October 2000 Price levels.)

Deep Plus Bank
Shallow Deep Eco System To
Dredge Dredge Restoration Bank

NED Benefits
          Commercial Navigation Benefits $0 $19,591,600 $19,591,600 $19,591,600
          Boating (Consumer Surplus) $0 $1,169,200 $1,245,400 $1,003,400
          Fishing (Consumer Surplus) $1,467,200 $2,755,200 $2,934,800 $2,364,600
          Passive Use Values (Consumer Surplus) $7,125,700 $13,254,300 $14,254,800 $11,077,700
          Change In Property Values $3,575,000 $7,150,000 $7,150,000 $7,150,000
          Risk Reduction To Lake Erie Fishery $11,767,100 $12,865,300 $12,865,300 $15,375,600

 --------------------  --------------------  --------------------  --------------------
Subtotal $23,935,000 $56,785,600 $58,041,900 $56,562,900

Regional Economic Development Benefits    
          Local Economic Impacts(Retain Commercial Navigation) $0 $64,704,100 $64,704,100 $64,704,100
          Boating (Total Impact Of Expenditures On Output) $1,966,800 $3,694,300 $3,934,300 $3,172,100
          Fishing (Total Impact Of Expenditures On Output) $6,131,600 $11,517,000 $12,265,200 $9,888,900

 --------------------  --------------------  -------------------- --------------------
Subtotal $8,098,400 $79,915,400 $80,903,600 $77,765,100

Total $32,033,400 $136,701,000 $138,945,500 $134,328,000

Downstream Of 5th Street Bridge $0 $84,295,700 $84,295,700 $84,295,700
Upstream Of 5th St reet Bridge $32,033,400 $52,405,300 $54,649,800 $50,032,300
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Table 5-4:  Recommended Environmental Dredging Plan:  Overall Project Viability.
  

October
2000

A. Present Worth of All Project Benefits Prices

     1. NED Benefits

          Commercial Navigation Benefits $  19,591,600
          Boating (Consumer Surplus) $    1,169,200
          Fishing (Consumer Surplus) $    2,755,200
          Passive Use Values (Consumer Surplus) $  13,254,300
          Change In Property Values $    7,150,000
          Risk Reduction To Lake Erie Fishery $  12,865,300

 ----------------
Subtotal $  56,785,600

     2. Regional Economic Development Benefits

          Local Economic Impacts(Retain Commercial Navigation) $  64,704,100
          Boating (Total Impact Of Expenditures On Output) $    3,934,300
          Fishing (Total Impact Of Expenditures On Output) $  11,517,000

 ----------------
Subtotal $  79,915,400

     3. Total Benefits

          Downstream of the 5th Street Bridge $  84,295,700
          Upstream of the 5th Street Bridge $  52,405,300

 -----------------
           Total $136,701,000

B.  Present Worth of all Project Costs

     1. Project Costs
          Average Annual Costs For the Recommended Env. Dredging Plan $3,427,600
          Present Worth Factor for 6.375% and 50 year project life 14.97253267

----------------
        Present Worth of All Project Costs 51,319,900

C. Benefit To Cost Comparison-Recommended Environmental Dredging Plan

          Present Worth Of All Project Benefits $136,701,000
          Present Worth Of All Project Costs $51,319,900

Ratio of Present Worth Benefits to Present Worth Costs 2.66
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Table 5-5:  Benefit to Cost ratio for all Work Located Downstream of the 5th Street Bridge.

Average Annual Benefits1 $  1,308,500
Average Annual Costs1 $     566,300
Net Benefits $     742,200
Benefit To Cost Ratio  2.31

(1) All average annual benefits and costs reflect a 6.375% annual interest rate, October 2000 prices  and a
50-year project life.

Table 5-6:  Benefit to Cost Ratio for all Work Located Downstream of the 5th Street  Bridge
and Within the Federal Channel.

Average Annual Benefits1 $  1,308,500
Average Annual Costs1 $     306,200
Net Benefits $  1,002,300
Benefit To Cost Ratio  4.27

(1) All average annual benefits and costs reflect a 6.375% annual interest rate, October 2000 prices and a
50-year project life.

Table 5-7:  Benefit to Cost Ratio for Section 312(a) Work Located Downstream of the 5th

Street Bridge.

Average Annual Benefits
1

$825,400
Average Annual Costs1 $260,100
Net Benefits $565,300   
Benefit To Cost Ratio    3.17

(1)   All average annual benefits and costs reflect a 6.375% annual interest rate,
 October 2000 prices and a 50-year project life.
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5.6.6.  Basis for Selection of the Recommended Environmental Dredging Plan

5.6.6.1  Upstream of the 5th Street Bridge

The Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses found the
entire ARP project area to be justified under the 312(b) authority.  Both total and incremental
ecological and economic benefits were found to exceed associated project costs.  Fishery and
macroinvertebrate community status were recognized during the Section 312(b) and Section 206
Ecological Restoration/Preservation Analyses to be “key indicators” of improvements (benefits)
derived from each dredging alternative.  Within targeted River segments EAA 2 and EAA 3
ecological benefits were measured through incremental changes in fishery and macroinvertebrate
IBI Scores compared to dredging costs (reference Figures 4-20 through 4-22).

Summary of Fishery IBI Score and Dredging Alternatives Cost Comparison

Dredge Alternative Cost1 IBI Score Cost/IBI Unit
EAA 2 (Upstream of the 5th Street Bridge)

Deep $46,895,000 +12 $3,907,917

Bank-to-Bank-to-Bedrock $63,295,000 +12 $5,274,583

Shallow $42,195,000 +10 $4,219,500

EAA 3 (Downstream of the 5th Street Bridge)

Deep $9,605,000 +3 $3,201,667

Bank-to-Bank-to-Bedrock $9,605,000 +3 $3,201,667

Shallow $9,605,000 +2 $4,802,500

(1):  Costs are based on dredging quantities removed and reflect 1997 price levels used during plan
 formulation and alternatives assessment.

(2):  Tables based on information in Figure 4-22 of the CMP.

Summary of Macroinvertebrate IBI Score and Dredging Alternatives Cost Comparison

Dredge Alternative Cost1 IBI Score Cost/IBI Unit
EAA 2 (Upstream of the 5th Street Bridge)

Deep $46,895,000 +20 $2,344,750

Bank-to-Bank-to Bedrock $63,295,000 +20 $3,164,750

Shallow $42,195,000 +18 $2,344,167

EAA 3 (Downstream of the 5th Street Bridge)

Deep $9,605,000 +3 $3,201,667

Bank-to-Bank-to Bedrock $9,605,000 +3 $3,201,667

Shallow $9,605,000 +2 $4,802,500

(1):  Costs are based on dredging quantities removed and reflect 1997 price levels used during plan
 formulation and alternatives assessment.

 (2):  Tables based on information in Figure 4-21 of the CMP.
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The selection of the Recommended Environmental Dredging Plan upstream of the 5th Street
Bridge was based upon the Cost/IBI Unit value for River segment EAA 2.  Overall the Section
312(b) and Section 206 Ecological Restoration/Preservation Analyses affirmed the Deep Dredge
alternative as the optimized plan and the ARP Recommended Environmental Dredging Plan.

The Bank-to-Bank-to-Bedrock alternative would be very costly; would present more shoreline
structural stability concerns; and was determined to be considerably more dredging than needed
to meet River clean-up goals.  The Cost/IBI Unit value for Shallow Dredge was very similar to
the Deep Dredge alternative, but the Shallow Dredge alternative left some elevated contaminants
and an associated elevated contaminant ecological and human risk that was considered
comparatively unacceptable.

The Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses and also
found that:

a) Substantial ecological and moderate economic benefits could be realized
upstream of the 5th Street Bridge through the upper Federal channel area.

b) Substantial economic and moderate ecological benefits could be realized in
the reach downstream of the 5th Street Bridge to the mouth of the river (the
large vessel commercial channel reach).

Accordingly, the findings of the “traditional” economic analysis were the basis for project
justification and selection of the Recommended Environmental Dredging Plan downstream of
the 5th Street Bridge under the Operations and Maintenance (O&M) and Section 312(a)
authorities. The findings of the 312(b) Analysis were the basis for project justification and
selection of the Recommended Environmental Dredging Plan upstream of the 5th Street Bridge
under the Section 312(b) authority.

5.6.6.2  Downstream of the 5th Street Bridge

The economic analysis of the 1997 “original” project alternatives identified the Deep Dredge
alternative as the NED and optimized plan with $122,384,300 in net benefits.  Table 5-9 is a
comparative summary of the costs and benefits associated with the three 1997 “original” ARP
project dredging alternatives1 reflected in both October 1997 and 2000 price levels and the
“updated” project dredging alternatives (reflecting the 2000 disposal site change) in October
2000 Price levels.  The October 1997 and 2000 project alternatives price level comparison

                                                
1 Each dredging alternative includes associated project components for  transfer, dewatering, and disposal of
   dredged  material.
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supports the original selection of the Deep Dredge alternative as the NED and optimized plan.
Specifically, the 1997 “original” project alternative costs updated to October 2000 price levels
result in the Deep Dredge alternative having the greatest net benefits of  $76,219,000.  The
“updated” project alternatives at October 2000 price levels support the Deep Dredge alternative
selection with $91,695,200 in net benefits.
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Table 5-9: Total ARP Project Average Annual Benefits:  October 1997 and 2000 Price Level Comparison of 1997 “Original”
Project Alternatives and 2000 “Updated” Project Alternatives.

Original Project Alternatives1

(October 1997 Price Levels) (3.6%)
Original Project Alternatives1

(October 2000 Price Levels) (6.375%)
“Updated2 Project Alternatives1

(October 2000 Price Levels) (6.375%)
Shallow
Dredge

Deep Dredge Bank-to-Bank
Dredge

Shallow
Dredge

Deep Dredge Bank-to-Bank
Dredge

Shallow
Dredge

Deep Dredge Bank-to-Bank
Dredge

Present Worth of
Average Annual
Benefits

$36,086,0003 $178,884,3003 $176,235,5003 $32,033,4005 $136,701,0005 $134,328,0005 $32,033,4005 $136,701,0005 $134,328,0005

Present Worth of
Average Annual
Costs

$51,800,0004 $56,500,0004 $72,900,0004 $55,494,0006 $60,482,0006 $78,086,0006 $39,285,4007 $45,005,8007 $66,674,3007

Present Worth of
Net Benefits

-$15,714,000 $122,384,300 $103,335,500 -$23,460,600 $76,219,000 $56,242,000 -$7,252,000 $91,695,200 $67,653,700

(1):  Alternatives include the dredging alternatives and associated plan component alternatives (i.e., transfer/dewatering site and
disposal site).

(2):  “Updated” project alternatives refers to the 2000 change in the project disposal site from Site 7 to the RMI (State Road) site.

(3):  Benefits reflect October 1997 prices and a 3.6% annual percentage rate.

(4):  Costs Reflect October 1997 prices a 3.6% annual percentage rate.

(5):  Benefits reflect October 2000 prices and a annual percentage rate of 6.375%

(6):  Original project alternatives (i.e., Disposal Site = Site 7) updated to October 2000 prices by Buffalo District.

(7):  ARP project alternatives with new disposal site (State Road site) reflecting October 2000 prices by Buffalo District.
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6.0  LANDFILL DESIGN SUMMARY

Design requirements were developed for the construction, operation, maintenance, and closure of
a landfill used for disposal of sediments dredged primarily from the Ashtabula River.  The
objectives in siting and designing a landfill are to provide long-term environmental protection,
ensure regulatory compliance, and achieve cost-effective utilization of resources, manpower,
equipment, and space.  The preliminary design requirements provided will form the basis for the
cost estimate to determine if landfill construction is an appropriate and cost effective alternative
for the disposal of dredged contaminated sediments.  The purpose of this section is to identify
and summarize conceptual landfill design criteria from the various possibilities. It should be
noted that the final landfill design will include a contingency to ensure that if the actual quantity
of dredged material is greater than the estimated quantity, the material can be disposed of onsite.

The selection of the most appropriate design criteria was based upon discussions with Federal
and State Regulators and on the specific conditions likely to be found at the potential landfill
sites.   Design information, provided by companies with similar landfills for industrial waste
landfill in Ashtabula County was also used, along with information from the USEPA on the
design of TSCA landfills in Michigan.  Appendix M, “Geotechnical Engineering”, includes a
summary of the geotechnical information available for the potential disposal sites along with a
geotechnical analysis of the conceptual design.  Appendix P, “Landfill Design Criteria”,
summarizes design requirements for the construction, maintenance and closure of a landfill used
to dispose of sediments dredged from the Ashtabula River.  This is a feasibility level design,
which was used to form the basis for a cost estimate to determine if landfill construction is an
appropriate and cost effective alternative for the disposal of Ashtabula River sediments.

As discussed in Appendix P the primary difference between the TSCA cell and the Non-TSCA
cell is in the construction of the bottom liner and leachate collection system; leachate is liquid
that leaches out of sediment to the bottom of the cell.  The TSCA cell includes a double liner
with double leachate collection and leak detection monitoring.  Although this level of protection
is not specifically mandated by TSCA regulation, USEPA has indicated that this level of
construction will likely be required because groundwater is not deeper than 50 feet from the
bottom of the landfill.

Table 6-1 shows the components of the bottom liner and leachate collection system for the
TSCA and Non-TSCA cells, going from top to bottom in the landfill.

Table 6-2 shows the parameters that are common to both disposal cells.  Figure 5-5b shows the
conceptual layout of the disposal facilities at the State Road site and Figures 5-5c through 5-5e
show conceptual plan view and cross-sections of the proposed TSCA and Non-TSCA facilities.
Both of the cross-sections represent the recommended Deep Dredging alternative.  Appendix O
includes typical cross-sections based on the Bank-to-Bank-to-Bedrock and the Shallow Dredging
alternatives.
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Table 6-1.  Landfill Base and Leachate Collection Components for TSCA and non-TSCA
Cells.

TSCA Cell Non –TSCA Cell

Primary Drainage Layer
12" pea gravel with PVC piping
Geonet on side slopes

Filter fabric
60 mil HDPE FML
Secondary Drainage Layer

12" pea gravel with PVC piping
Geonet on side slopes

Filter fabric
60 mil HDPE FML
48" in-situ or 36"recompacted clay liner

Drainage Layer
12" pea gravel with PVC piping
Geonet on side slopes

Filter fabric
60 mil HDPE FML
48" in-situ or  36" recompacted clay liner
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Table 6-2.  Conceptual Landfill Design Parameters Common to Both Disposal Cells.

Landfill Parameter Proposed Design Requirement

Soil Base material with k=10-7 cm/sec

Soil Base Slope 2%

Soil Side Slope 1 vertical to 3 horizontal in interior
1 vertical to 2.5 horizontal on exterior

Synthetic Membrane Liner 60 mil high density polyethylene textured to
increase friction coefficients

Drainage Layer Above Liner material with k=10-2 cm/sec

Site Survey three third order benchmarks

Explosive Gas Monitoring May be required dependent on OEPA evaluation of
additional information on disposed material

Cap System 36 inches vegetation
geonet drainage layer
geosynthetic clay liner
60 mil HDPE liner

Leachate Collection 6" perforated PVC pipes spaced about 100 foot
feeding main 12" PVC pipe.

Leachate Treatment granular media filter followed by carbon
adsorption.

Leachate Discharge through outfall, Ashtabula POTW, or other
permitted process.

Post Closure quarterly groundwater sampling and site
maintenance

Site Fence 6 foot high woven mesh fence around entire
facility
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6.1  Landfill Design Considerations

One option under consideration both to decrease cost and protect the environment is to dispose
of the Non-TSCA sediment in a residual waste landfill.  A residual waste landfill is a sanitary
landfill, which exclusively disposes of one or any combination of nontoxic residual wastes, such
as flyash, bottom ash and foundry sand.  Although dredged sediment is not specifically
mentioned in the Ohio Administrative Code (OAC) as being a residual waste, it appears
generally to fit in with the other types of wastes categorized as such and to meet the intent of the
regulation. Residual waste landfills include four classifications:  Class I, Class II, Class III and
Class IV.  Class I is the most protective landfill and has requirements substantially equivalent to
the construction of a solid waste sanitary landfill.  The design and construction requirements
become less strict as the class number of the landfill increases, with a Class IV landfill being
used for the least contaminated wastes.

The determination of which class of residual waste landfill is appropriate for a given residual
waste is made by comparing Toxicity Characteristic Leachate Procedure (TCLP) analysis of the
waste against standards outlined in Appendix I of OAC, Chapter 3745-30-04. TCLP testing of
the Ashtabula River sediments was conducted during the 1995 sampling of the Ashtabula River.
The OEPA and USEPA approved sampling plan included taking samples from the areas of the
river with the highest potential for failing the TCLP test based on earlier studies.  The analysis
showed that none of the samples taken from the river would be regulated under Resource
Conservation and Recovery Act (RCRA).  Since the samples were taken from the most highly
contaminated areas of the river and were below RCRA levels, both USEPA and OEPA agreed
that none of the dredged sediment would be considered a RCRA hazardous waste.

In addition, on June 12, 2000 the ODH/BRP, in response to an ARP letter of request, clarified its
regulatory position on the disposal of Ashtabula River sediments with regard to radionuclides.
The ODH/BRP has classified the river sediments: as radioactive material in accordance with the
definition set forth in Ohio Revised Code 3748.01(O); as source material in accordance 10 CFR
40.4 as delineated in OAC 3701-39-021; and as low-level radioactive waste as defined in RC
3748.01(L).  It is the understanding of the ODH/BRP that the sediments are not regulated
pursuant to 40 CFR 240 and therefore are not classified as mixed wastes.  The ODH/BRP
continues to assert that the sediments can be placed in a properly designed cell as described in
the CMP/EIS “Recommended Environmental Dredging Plan ”.

Table 6-3 and Figure 6-1 show a comparison of the 1995 TCLP sampling results versus the
residual waste landfill classification requirements. The samples where standards were exceeded
are shown in bold in the table below.  As can be seen, only one sample from the river exceeds the
Class III standard (Arsenic at 186-B) and only two samples exceed the Class IV standards
(Arsenic at 186-B and Cadmium at 189-D) .  It is important to note that sediments in the area
where samples exceed the Class III and IV standards are also contaminated with PCBs at levels
exceeding TSCA.  Consequently, these sediments will be disposed of in a TSCA landfill which
will exceed the requirements of a Class I or sanitary landfill. More detail on this comparison can
be found in Appendix P, “Landfill Design Criteria”
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Table 6-3.  TCLP Results From Ashtabula River Sediments Compared to Residual Waste
 Landfill Standards

Sample
Station Contaminant

Measured
TCLP
Value
(mg/l)

Class II
Standards

(mg/l)

Class III
Standards

(mg/l)

Class IV
Standards

(mg/l)

186-B Arsenic 2.9 3.0 1.5 0.25

149-C Barium 1.7 60 30 5

168-C Barium 4.3 60 30 5

181-E Barium 2.7 60 30 5

188-A Barium 3.3 60 30 5

189-D Barium 4 60 30 5

190-C Barium 1.5 60 30 5

189-D Cadmium 0.12 0.6 0.3 0.05

181-E Chromium 0.21 3 1.5 0.25

189-D Chromium 0.24 3 1.5 0.25

188-A 1,4 – Dichlorobenzene 0.04 4.50 2.25 0.38

189-D Chlorobenzene 0.006 60 30 5

Disposal of the Non-TSCA sediments in a Class III or Class IV residual waste landfill would
reduce requirements and costs for the cap and bottom liner system, along with monitoring and
post-closure care requirements.  Additionally, the required isolation distance between the bottom
of the landfill and an aquifer is reduced to 10 feet for a Class II residual waste landfill and to 5
feet for a Class III residual waste landfill (OAC Chapter 3745-30-06 (15)).

The State of Ohio has indicated that ongoing policy discussions and investigations could result in
approval to dispose of Non-TSCA sediment in a residual waste landfill (probably Class III).
This could be done by approving and permitting the landfill under the residual waste landfill
statutes.  It is also possible that the landfill could be permitted and approved under Ohio Revised
Code 6111.45. This authority allows the OEPA to grant approval for disposal of "industrial
wastes" in a manner acceptable to the OEPA Director.  Although there are no specific
construction standards associated with landfills permitted under this authority, discussions with
the OEPA have indicated that requirements would be substantially the same as for a Class III
residual waste landfill.  This is one of several issues expected to be explored during the detailed
design phase of this project.



154

7.0  CONSTRUCTION SEQUENCING AND PROJECT IMPLEMENTATION

Construction of project facilities and operations for implementation of environmental dredging is
addressed in the following paragraphs.  The project will likely occur over a five-year time frame
to include in the first two years contractor mobilization, construction of project facilities (i.e.,
transfer/dewatering facilities and landfill disposal facilities) and three years for dredging and
disposal operations.  Aquatic ecosystem restoration, as it is related to this project, will be
undertaken as a separate project under the Section 206 (or similar) authority, assuming the
availability of Section 206 funds and a Non-Federal sponsor, concurrent with the design and
implementation of environmental dredging.

7.1  Dredging

Dredging operations will begin following completion of the transfer/dewatering facility and
upland landfill, most likely in the second year of the project and continuing for three dredging
seasons. Dredging may require mobilization of multiple barges to allow continuous dredging
with little or no delays (barges will be moored at the transfer facility and will sit idle until
standing water can be pumped out).  A derrick barge carrying a crane fitted with an
environmental clamshell bucket will perform the majority of the dredging.  Environmental
controls to contain suspended sediments caused by disturbance of the sediments, will be installed
around the dredging operation.  Tugboats will handle movement of barges between the dredging
operation and the transfer facility.  Removal of small pockets or a final thin bottom layer may be
performed with a hydraulic dredge.  Water quality sampling will be conducted during dredging
operations to monitor environmental compliance.  Refer to Appendix I, “Dredging Alternatives
and Selection”, for more information on this subject.

At the transfer/dewatering facility, the barges would be moored until the sediments settle and the
standing water decanted.  The water from the barge will be pumped through the treatment plant
or into a storage cell for treatment at a later time.  Once decanted, the sediments will be
transferred to a storage cell and allowed further drying time.  When the sediments meet the
dewatered criteria, they will be loaded into highway carriers.

7.2  Transfer/Dewatering Facility

The performance period scheduled for the removal and disposal of the contaminated Ashtabula
River sediments includes a requirement to construct a sediment transfer/dewatering facility and
an upland landfill confined disposal facility, which will serve as the final storage facility for the
TSCA and Non-TSCA contaminated sediments.  This section describes the events that will be
required to complete the project.

The Recommended Environmental Dredging Plan includes dredging the contaminated sediments
and transporting the sediments to a transfer/dewatering facility along the east shore of the
Ashtabula River on Norfolk Southern property (see Figures 5-2 and 5-3). A berthing area for
mooring of the filled barges will be located adjacent to the transfer/dewatering facility.



155

Construction of the transfer/dewatering facility will be the first phase of the project and will be
completed during the first year of the project, concurrent with the upland landfill construction.

Prior to construction of the transfer/dewatering facility, the existing Interim Dredging CDF
sediments at the site will be excavated and placed at an appropriate storage location.  The 1993
Interim Dredging facility consists of approximately 40,000 cu. yds. of dike material and 30,000
cu. yds. of interim dredged material for a total of 70,000 cu. yds.  Ultimately, the estimated
30,000 cu. yds. of contaminated dredged material would be disposed of in the ARP Non-TSCA
landfill. The relatively clean dike material will likely initially be utilized to construct part of the
dewatering facility then later either graded over the transfer/dewatering site or disposed of
elsewhere as fill material possibly at the ARP Non-TSCA disposal site.

The facility will include construction of storage cells that will hold decanted water from the
barges before treatment through the on-site multi-media filtration and carbon polishing water
treatment units constructed adjacent to the holding cell. Also included in the facility will be a
storage cell which can contain sediments in the event that barges need to be unloaded quickly
and returned to the dredging operation.  The transfer/dewatering facility will include an
equipment decontamination station, site roads, loading areas for highway carriers of the
sediments, and safety and security features.  Appendix O, “Conceptual Dewatering Facility
Design” addresses details on the dewatering facility.

7.3  Construction of Upland Landfill Disposal Facility

Construction of an upland landfill at the State Road site in the City of Ashtabula would begin
shortly after award of the contract.  Construction of the landfill is essential in the first year.
Construction that will allow acceptance of sediments will include the following activities
generally in this order:

a. clear site of trees, brush, and other vegetation;

b. excavate the TSCA and Non-TSCA cells, using the excavated soil for berm
construction;

c. complete the berms for the two cells with soil furnished from a borrow area;

d. construct the clay liner and the leachate collection systems;

e. construct the water treatment plant and sampling wells; and

f. Construct site roads, safety, and security features.

The State Road site has been disturbed by past development and recent demolitions, is of little
value to fish and wildlife and contains only one minor wetland at the eastern boundary in the
northeast corner of the site, which will be avoided by the project.  Overall, the recommended use
of the State Road site over previously recommended Site 7 would, among other things,
significantly reduced the scope and magnitude of direct and indirect environmental impacts to
wetlands, associated habitats and transient and resident wildlife.  Details of the upland landfill
conceptual design are included in Section 5 and covered in more complete detail in Appendix P,
“Landfill Design Criteria”
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7.4  Sediment Landfill Disposal

Disposal of dredged dewatered sediments at the upland landfill will depend on the type of
contamination. The TSCA-regulated sediments (equal to or above 40 ppm PCBs) will be
deposited into one cell, and Non-TSCA sediments into a larger adjacent cell.  Upon completion
of a dredging season and filling of the cells, a temporary cover will be placed over the cells until
sufficient settlement and compaction provides a stable surface for construction of the landfill
caps.

Material used to construct the dike walls of the transfer/dewatering facility will also be placed in
the upland landfill, upon demolition of the transfer/dewatering facility.  Demolition will require
restoration of the land to its original condition just prior to the interim dredging project.

The first stage of the landfill cap construction will be the placement of a manufactured
Geosynthetic Clay Liner (GCL) over the sediments.  This will be followed with a manufactured
Geonet drainage layer. Completing the cap will be a vegetation layer of a 32-inch-thick soil
cover topped with 4 inches of seeded topsoil.  The seeded topsoil will also be placed on the side
slopes of the landfill berms down to original grade.

7.5  Landfill Closure

The completion of the cap will essentially end the construction phase of this project.  Monitoring
and sampling of groundwater will occur at prescribed frequencies during the next 30 years.
Occasional pumping and removal of leachate may also be required.  Grounds maintenance will
include mowing of the landfill and surrounding grass, and inspection and periodic maintenance
of the site security fence.

8.0  FINANCIAL VIABILITY OF THE NON-FEDERAL COST SHARE SPONSOR

The ARP has been successful in developing Federal, state, and private resources to fund ARP
activities leading up to the construction phase of the project. This multi-party cooperative effort
has laid a foundation upon which to structure and obtain the Non-Federal cost share.  Because
the project is designed to satisfy multiple goals such as regulatory compliance, navigation and
environmental restoration, development of the Non-Federal cost share contribution is unique and
complex.

The Ashtabula City Port Authority is the legal Non-Federal sponsor for project and funding
which will be assembled from multiple sources into a unified financial package that will be
finalized pending the resolution of complex legal and financial issues. The Ashtabula City Port
Authority provided a letter of intent (LOI), dated November 2, 2000, to serve as the Non-Federal
Sponsor.  The Ashtabula City Port Authority's LOI stated that the ACPA has the capabilities,
under Ohio State statute, to fulfill the responsibilities of the Non-Federal sponsor. The ARP
emphasizes the strategy employed is expected to yield full financial participation of state and
local governments and private industry, at the time that actual funding is required to execute the
Project Cooperation Agreement.
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8.1  Letters Of Intent

To demonstrate the future financial viability of the Non-Federal sponsor, the ARP has organized
an exchange of Letter Of Intent (LOI) among the parties of interest. Concern for potential
liability under various environmental regulations provides incentives to the parties towards
successful implementation of the project.

The ARP has requested federal and state regulators to provide Letters Of Intent confirming that
the ARP dredging plan will satisfy regulatory concerns and, ultimately serve as a component in
resolving and limiting liability for the Ashtabula River Cooperating Group (ARCG), (Appendix
U: Cost Sharing and Non-Federal Responsibilities- partnership letter asking for Letter Of Intent).
This action is contingent upon private interests funding a significant portion of the Non-Federal
cost share on a voluntary basis.  Resolving federal Superfund (CERCLA) and NRDA liability
has a value to the regulated parties that is intended to provide the motivation for a financially
significant voluntary contribution.

The Letters Of Intent obtained from the “regulators” including the Ohio Environmental
Protection Agency, the United States Environmental Protection Agency and the United States
Fish and Wildlife service are included in Appendix U.

The Letter Of Intent from the ARCG indicating a willingness to fund a significant portion of the
project and signed by the fifteen Potentially Responsible Parties is also found in Appendix U.

Additional financial participation from the State of Ohio is provided in a letter of assurance
confirming a contribution of $7,000,000 million in state funding to the Non-Federal sponsor. (see
Technical Appendix U).  The State of Ohio has also provided financial expertise from the State
Ohio Water Development Authority to assist in developing bonding scenarios that will serve to
heighten private interest and lead to successful financing of the project.

9.0  BENEFIT EVALUATION

9.1  Benefit Definitions

Any project that the Corps of Engineers participates in must demonstrate that the National
Economic Development (NED) benefits from the project are greater than the costs. For every
dollar spent in making the project operational, there must be at least a corresponding dollars
worth of benefit. All benefits and costs are expressed in a common value format (average annual
dollars), evaluation period (usually 50 years) and common interest rate (the current federal
discount rate for the type of project being evaluated). For a project to be economically justified,
the benefit to cost ratio must be at least 1.0.

NED benefits are any increases in the net value of the national output of goods and services or
increases in economic efficiency. NED benefits are always the average annual difference in the
costs of goods and services between two future scenarios called the “Without Project” condition
and the “With Project” condition. These two conditions span a specific period of time, or
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evaluation period, usually 50 years; the appropriate current federal discount rate is used to
convert present values to average annual values.

9.2  The “Without Project” Condition and The “With Project” Condition

The ecological conditions in the Ashtabula River AOC under the “Without Project” condition
(a.k.a. “No Action” alternative) are best described in the report entitled “Biological Community
Status of the Lower Ashtabula River and Harbor Within the Area of Concern” (OEPA, 1992) and
the report entitled “Biological and Water Quality Study of the Grand and Ashtabula River
Basins” (OEPA, 1997).

Essentially, the “Without Project” condition means that the ARP would take no action to
implement a sediment removal project on the Ashtabula River based on the final findings of this
study. The “Without Project” values are the set of conditions expected to occur in the year 2050
if a one-time cleanup of the PCB contaminated sediment is not carried out.  Without a project,
“Without Project” conditions would be assumed and would serve as the basis of comparison to
the “With Project” conditions, which are the conditions expected to prevail as a result of the
implementation of the Recommended Environmental Dredging Plan. Sub-Section 4.2.1 of this
report (Plan Formulation Section) sets forth a detailed description of the expected “Without
Project” conditions.

For Economic Evaluation purposes, the “Without Project” condition describes the pattern of
project outputs (i.e., activities, damages, operating costs) that would exist over the evaluation
period if no remediation took place.  “With Project” conditions describes the pattern of outputs
that would exist over the evaluation period if a ARP project were built.  The difference in outputs
between the “Without Project” condition and the “With Project” condition are average annual
benefits attributable to implementation of the project.

For environmental purposes, the “Without Project” conditions describes the persistence of
existing ecological conditions in the Ashtabula River AOC in the absence of the ARP project.
The comparison of the “Without Project” conditions to the change in the status of the ecological
conditions expected to result from the implementation of the Recommended Environmental
Dredging Plan (“With Project” conditions) constitutes the environmental (Section 312(b))
benefits attributable to the implementation of the ARP project.

The change in the status of the Ashtabula River ecological conditions is based on an evaluation
of "Environmental Indicators" and the Recommended Environmental Dredging Plan. The
Environmental Indicators are described in more detail in the following sub-sections.  The
expectations pertaining to the attainment of environmental improvements (benefits) with the
implementation of the ARP project, is based upon a comparative analysis of the Ashtabula River
and a model (standard) environment, which was selected to be Conneaut Creek in Ohio.
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9.3  Benefits Associated with the One-Time Cleanup of Contaminated Sediments

To determine the benefits associated with the cleanup of contaminated sediments in the
Ashtabula River ARP Project Area, the ARP conducted a “Section 312(b) and Section 206
Ecological Restoration/Preservation Analyses”.  The “Section 312(b) and Section 206 Ecological
Restoration/Preservation Analyses” first evaluated an array of scenarios that would accomplish
the cleanup of contaminated sediments and restoration of disrupted aquatic habitat.  All scenarios
were evaluated assuming the removal of contaminated sediment took place solely under the
Section 312(b) authority.  Benefits associated with Section 312(b) can best be characterized by a
series of “Environmental Indicators”, which are the biological measures developed to assess the
health of the Ashtabula River before and after restoration.  These indicators were developed to
assess the status of the of the Ashtabula River ecological conditions under the “Without Project”
and “With Project” conditions.

1. Water (sediment) quality
2. Fish species diversity
3. Fish abundance
4. Percent of fish with external anomalies
5. The Index of Biological Integrity (IBI)
6. The return of endangered species
7. The Invertebrate Community Index (ICI)
8. The environmental risk of a major blowout of PCB’s into

Lake Erie

The change in the status of these Environmental Indicators between the “Without Project” and
“With Project” conditions represent the benefits associated with the removal of contaminated
sediments through the implementation of the ARP project.  The following sub-section describes
the various Environmental Indicators in more detail.

9.3.1  Environmental Indicators

Water quality is a measure of the weighted concentration of PCBs (measured as kg of PCBs
present) in the sediment of the Ashtabula River. This relates to potential scour turbidity and
resuspension of contaminated sediments and solubilities.

Fish species diversity and abundance are measures of the quality of the fish community.  The
presence or absence of species that are sensitive to contaminants and species that are plant loving
are good indicators of the effects of contaminated sediments in the river bottom.  The higher the
number of individuals and the number of species present, the higher the quality of the fish
community.  Fish samples collected in the Ashtabula River lacustuary indicates there is a portion
of the overall fish population with external anomalies.  Environmental stressors, especially
chemical contaminants, are a common cause of external anomalies.

The Index of Biological Integrity (IBI) is a multi-metric index that measures the status of the
aquatic communities health and well being (habitat and fisheries). The IBI index is based on
species richness, trophic composition, diversity, presence of pollution-tolerant individuals or
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species, abundance of bio-mass, and the presence of diseased or abnormal organisms (OEPA).
The IBI is quantitative as an ordinal, if not linear measure, which responds in an intuitively
correct manner to known environmental gradients.  As an aggregation of community
information, the IBI provides a way to organize data and reduce it to a scale, which is
interpretable against communities of known condition.  There is no complex transformation of
data accomplished, just an improved stratification and organization of complex ecological
information.  Simply stated, multi-metric indices can satisfy the demand for a straightforward
numerical evaluation that expresses a relative value of aquatic community health and well being
which allows program managers to, in effect, “visualize” relative levels of biological integrity.

With regard to the return of endangered species, by removing the PCB’s from the Ashtabula
River there is a good chance of a return of two endangered species to the river, muskellunge and
blacknose shiner.  Both of these are plant loving species that are found in Lake Erie that should
be present in the Ashtabula River.

The Invertebrate Community Index (ICI) is a multi-metric index that measures the status of the
macro-invertebrate community.  Similar to the IBI, the ICI index is based on species richness,
trophic composition, diversity, presence of pollution-tolerant individuals or species, abundance
of bio-mass, and the presence of diseased or abnormal organisms (OEPA).

Lastly, environmental risk is an assessment consisting of a qualitative and/or quantitative
evaluation of the actual or potential impacts of contaminants on humans, animals and plants.
The human health risk assessment evaluates the potential for unacceptable risk to humans
through exposure to contaminants from an Area Of Concern.  The ecological risk assessment
evaluates the potential impacts of contaminants from an Area Of Concern on animals and plants.
A qualitative rather than quantitative risk assessment approach was deemed most appropriate for
this project. For more detail on the risk assessment, see Technical Appendix F, “Environmental
Risk Assessment and Management Considerations for Dredging the Ashtabula River and
Harbor.”

9.3.2   Section 312(b) Ecosystem Restoration Benefits

The results of the comparison of dredging alternatives and the ecological restoration benefits
shown to result from contaminated sediment removal are shown on Table 9-1.  The three
dredging alternatives evaluated in Plan Formulation were addressed in addition to a fourth
dredging alternative scenario. The four dredging alternatives included: “Shallow Dredge, “Deep
Dredge, “Deep Dredge plus related aquatic ecosystem restoration” and “Bank To Bank
Dredging.”  The addition of related aquatic ecosystem restoration measures to the Deep Dredge
alternative is intended to shorten the time frame in which full benefits are realized for this
alternative.  The addition of clean silt and the implementation of the selected related aquatic
ecosystem measures will reduce the amount of time before the plant and fish communities are re-
established. The related aquatic ecosystem restoration measures are necessary, particularly for
EAA 2 and EAA 3, because there are essentially no clean, protected, shallow areas of any
substantial length in these reaches.  Such areas are needed to provide food, cover, spawning
habitat, and passage of fish through the area necessary for a quality environment.  The
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assessment, evaluation and selection of the related aquatic ecosystem restoration measures is
included in Sub-section 4.4 “Related Alternatives for Aquatic Ecosystem Restoration” of this
report.

The estimates of improvements in Table 9-1 were derived in several ways.  They represent both
quantitative engineering analyses and qualitative experience with similar projects.  The water
quality estimate of PCB’s present is based on an engineering analysis of core samples.  For the
fish species diversity, fish abundance, and fish with external anomalies, the findings for
Conneaut Creek (River Mile 1.5) were taken as the standard against which improvements in the
Ashtabula River (River Mile 1.3) would be gauged.  Figures 4-20 through 4-22 in Section 4
show the expected improvement in the QHEI, IBI and ICI scores for the Ashtabula River based
on the implementation of the Recommended Environmental Dredging Plan and the additional
improvement expected with the implementation of the related aquatic ecosystem restoration
measures.

The Without Project and Shallow Dredging alternatives were assumed to achieve one third of the
possible improvement due to some burial of contaminated sediments.  Deep Dredging and Bank-
to-Bank Dredging were expected to achieve two-thirds of the possible improvement.  Deep
Dredging with the implementation of related aquatic ecosystem restoration was assumed to
achieve the Conneaut Creek levels or better. Ashtabula and Conneaut Creek IBI and ICI levels
were established by Ohio EPA staff.  Risk was estimated by the Corps of Engineers and
encompasses both probability of a major scouring event and severity of PCB loadings to Lake
Erie. The Corps estimated project costs.

A comparison of the biological indicators between the Shallow Dredging alternative and the
“Without Project” alternative shows that there is very little ecological improvement.  With the
exception of removing a significant quantity of contaminated sediment, and thereby reducing the
risk of a major scouring of contaminants into Lake Erie, there is very little evidence of any
restoration of ecological functions as seen in such indicators as fish diversity and density, and the
IBI and ICI indices (please refer to Figures 4-21 and 4-22). .  Based upon alternative costs
developed during Plan Formulation ,    the environmental gains for an expenditure of nearly $52
million in preliminary total project cost appears to be minimal for the Shallow Dredge
alternative.

A similar examination of the biological indicators for the Deep Dredge alternative compared to
the “Without Project” scenario shows substantial improvement in all indicators.  The
significance of the reduction in PCB contaminated sediment is demonstrated in both increases in
fish diversity and abundance.  The percent of fish with external anomalies decreases and modest
improvements in both the IBI and ICI indices indicate that ecosystem functions are being
restored.  The risk of a major scouring of PCBs into Lake Erie is significantly reduced.  Based
upon alternative costs developed during Plan Formulation, r an incremental expenditure of $4.7
million over the Shallow Dredging alternative would result in a significant improvement in
ecological function .  For example, fish species and diversity increase by 33 percent and 68
percent respectively under shallow dredging. The same indicators increase by 66 percent and 137
percent respectively for the Deep Dredge alternative.
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Table 9-1:  Comparison of Project Alternatives and Associated Ecosystem Restoration
Benefits.

Indicator Data
Source

Present
Condition

Target Without
Project

Shallow
Dredge

Deep
Dredge

Deep +
Ecological

Restoration

Bank to
Bank

Year Endpoint Achieved --- 1995 --- 2000 2006 2008 2006 2013

Share of Target --- --- --- 0 1/3 2/3 1 2/3

Ecosystem Restoration Benefits

Water Quality: Kg of PCB’s Present EA 11,018 0 11,018 2,797 1,952 1,952 274

Fish Species Diversity (#spp present)    C 15 30 20 20 25 30 25

Fish Abundance (#/bank km.)   C 228 695 384 384 540 695 540

Fish with External Anomalies (%)   C 6 Highly 3 Moderately 5 Strongly 5 Strongly 4 Strongly 3 Moderately 4 Strongly

Index of Biological Integrity (IBI)   OEPA 27 Poor 46 Good 31 Poor+ 35 Fair 43 Good 46 Good 43 Good

Invertebrate Community Index (ICI)   OEPA 15 Poor 43 Good 19 Poor 27 Fair- 39 Fair 41 Fair+ 39 Fair

Risk (probability of major blowout)  COE High Low High Medium Low Low Low

Timing (years to maturation) --- --- Fewest --- 3 5 3 10

PCB Mass Removed (%) COE --- 100 0 75 82 82 98

The sources of the data are as follows: EA-Engineering Analysis, as found in the CMP, C-Conneaut Creek, OEPA-Ohio Environmental Protection
Agency, COE-Corps of Engineers.
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The Bank-to-Bank dredging alternative would be expected to produce the same level of
ecosystem restoration as the Deep Dredge alternative.  The significant reduction in PCBs from
Bank-to-Bank dredging is the major difference that separates the two alternatives.  However, for
an incremental expenditure of approximately $16 million over the cost of the Deep Dredge
alternative, developed during Plan Formulation, very little additional ecosystem restoration
improvement is expected from the Bank-to-Bank dredging alternative.

9.3.3  Related (Section 206) Aquatic Ecosystem Restoration Measures

After dredging occurs, it will take a number of years before clean silt is washed downstream and
produces a high quality and productive aquatic environment.  The amount of time required
before ecosystem functions begin to produce substantial benefits after dredging can be reduced
significantly with the implementation aquatic ecosystem restoration.  This ecological recovery
period can be shortened with the addition of restorative measures subsequent to the completion
of Deep Dredging to remove contaminated sediments.  The CMP includes recommended
measures for the restoration of physical aquatic habitats along the Ashtabula River.  Specifically,
Section 4.4 of this report discusses the assessment, evaluation and selection of the recommended
related aquatic ecosystem restoration measures. The targeted Ashtabula River segments consist
of EAA 2 and EAA 3.

It is the intention of the ARP to undertake the planning, design and implementation of the
restorative measures as an independent, but related, project supplementary to the ARP
contaminated sediment remediation project.  It is the intention of the ARP to complete the
planning and design of the related restorative measures concurrent with the implementation of
environmental dredging so that aquatic ecosystem restoration measures can be implemented in
the target areas when dredging is complete to optimize realization of overall environmental
benefits.

9.3.4  The Recommended Environmental Dredging Plan and Corresponding Section 312(b)
Benefits

The Recommended Environmental Dredging Plan for the ARP project is the implementation of
the Deep Dredge alternative to remove contaminated sediments from the Ashtabula River Project
Area.  Upon the completion of the dredging project, the selected related aquatic ecosystem
restoration measures would be implemented as an independent project under either the Section
206 authority or a similar authority.

The Recommended Environmental Dredging Plan will achieve the project objectives at the least
cost and in the shortest time possible.  Section 312(b) benefits associated with the Recommended
Environmental Dredging Plan were measured basically by a series of environmental indicators.
Again, a target, or model environment (Conneaut River) was used to evaluate the current
condition of the Ashtabula River and the levels it could potentially attain after remediation has
taken place. The comparison of the biological indices for the Recommended Environmental
Dredging Plan, with subsequent aquatic ecosystem restoration measures, produces the greatest
improvement over the “Without Project” set of biological values (see Figures 4-20 through
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4-22).  The “Without Project” values are the set of conditions expected to occur in the year 2050
if a one-time cleanup of the PCB contaminated sediment is not carried out.

All the indices presented in Table 9-1 showed considerable improvement with the
implementation of the Recommended Environmental Dredging Plan with subsequent completion
of aquatic ecosystem restoration measures. The indices with the most pronounced improvement
included water quality, the invertebrate community index , fish abundance and percentage of
PCB mass removed.

The Recommended Environmental Dredging Plan calls for the removal of 696,000 cubic yards
of polluted sediments. Kilograms of PCB’s present in the riverine system falls from 11,018
kilograms under “Without Project” conditions to 1,952 kilograms under the Recommended
Environmental Dredging Plan.

The Invertebrate Community Index shows over a 100 percent improvement from implementation
of the Recommended Environmental Dredging Plan. The invertebrate community index reflects
the status of Ashtabula River’s macro invertebrate community.  The index essentially reflects the
well being of the food chain.  The Invertebrate Community Index changes from 19 under
“Without Project” conditions to 41 under the Recommended Environmental Dredging Plan.

Fish abundance shows over an 80 percent improvement from implementation of the
Recommended Environmental Dredging Plan. The Fish abundance is the number of fish found in
the river per each kilometer (.6 miles) of shoreline. Fish abundance changes from 384 fish per
kilometer of shoreline under “Without Project” conditions to 695 fish per kilometer of shoreline
under the Recommended Environmental Dredging Plan.

Finally, the percentage of PCB mass removed is very high under for the “Recommended
Environmental Dredging Plan”: 82 percent. Removal of this much of the PCB mass results in the
probability of a major blowout of contaminated sediments into the Lakes ecosystem to change
from a rating of “High” under “Without Project” Conditions to “Low”  with implementation of
the “Recommended Environmental Dredging Plan.”

Under the Recommended Environmental Dredging Plan dramatic improvements in the river will
be realized by removing PCB-laden sediment.  With the subsequent implementation of the
selected related aquatic ecosystem restoration measures, ecosystem improvements can be
achieved in 3 years following dredging as compared to 5 years for the Deep Dredge scenario
alone.  This will lead to achieving the greatest ecosystem restoration benefits in the shortest
amount of time.

The Section 312(b) assessment found the Recommended Environmental Dredging Plan to be
justified under the 312(b) authority. The project was reviewed per Criteria for Decision Making
for Ecological Restoration/Preservation and was found to be: Total and Incrementally Cost
Effective, Acceptable to the Ashtabula River Partnership, Complete, Efficient, Effective,
Developed and to be Implemented in a ARP Context, and Reasonable in Cost. Both ecological
and economic total and incremental benefits exceed associated project costs.
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9.3.5  Further Information on the Section 312(b) Evaluation

A full discussion of the “Section 312(b) and Section 206 Ecological Restoration/Preservation
Analyses” can be found in the Environmental Impact Statement and its Appendix EA-J, “Section
312(b) and Section 206: Ecological Restoration/Preservation Analyses.” This appendix
documents the planning process with respect to Section 312(b) and covers such topics as: Corps
Federal Interest, Assessment Output Measures and Ohio (HAP), Ecology, Problems Goals and
Objectives, Without ARP Project Conditions, Dredging Ecological Restoration/Preservation
Scenarios, Other Assessment Output Measures, Supplemental Dredging Ecological
Restoration/Preservation Measures For Protected Aquatic Fishery Shallows, Economic Values,
Project Recommendations, Summary Cost And Assessment Tables, Monitoring and Criteria For
Decision Making For Ecological Restoration/Preservation Review.

9.4  Project Authorities Used to Implement  the  Ashtabula Harbor: Comprehensive Master Plan
 Recommended Environmental Dredging Plan and the Associated River Areas

The “Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses” found the
Recommended Environmental Dredging Plan to be justified under the Section 312(b) authority.
The “Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses” assumed
that cleanup of contaminated sediments upstream and downstream of the 5th Street Bridge would
be performed under this authority.  However, as discussed in Section 2 of this report, the ARP
proposed that, the CMP overall Ashtabula Harbor Recommended Environmental Dredging Plan
be implemented using a range of authorities: the Environmental Dredging to be accomplished
under Section 312, WRDA 1990, as amended;  and the Aquatic Ecosystem Restoration to be
accomplished under Section 206, WRDA 1996, or some similar authority.

Upstream of the 5th Street Bridge, the removal and final disposition of polluted sediments (TSCA
and Non-TSCA) would be performed under Section 312(b).  In the commercial navigation
portion of the project, downstream of the 5th Street Bridge, the following three different
authorities would be used to accomplish the removal and final disposition of polluted sediments
(Non-TSCA only).

1.  Section 1 of the Rivers and Harbors Act of 1937: Dredging of sediment within
the Federal channels downstream of the 5th Street Bridge.

2.  Section 101, of WRDA 1986: The disposal operation costs and disposal
facility costs for dredged sediment from within the Federal channels
downstream of the 5th  Street Bridge.

3.  Section 312(a) of WRDA 1990, as amended by Section 205 of WRDA 1996:
To accomplish the dredging and disposal of contaminated sediments located
outside of and adjacent to the federal channel, downstream of the 5th Street
Bridge.
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Follow-up related aquatic ecosystem restoration actions (upstream and downstream of the 5th

Street Bridge) would be accomplished subsequent to the completion of the environmental
dredging project as a separate project under the authority of Section 206 of WRDA 1996 or some
similar type authority.

Each of these authorities uses different benefit categories to show government interest.  The
benefits and costs associated with each of these authorities will be discussed.

9.5  Recommended Environmental Dredging Plan Benefits Associated with a One-time Cleanup
of Contaminated Sediments Upstream of the 5th Street Bridge

The ARP recommends the use of Section 312(b) of WRDA 1990, as amended by section 205 of
WRDA 1996 and Section 224 WRDA 1999, Environmental Restoration and Water Quality, to
remove and dispose of all contaminated sediments (TSCA and Non-TSCA) located upstream of
the 5th Street Bridge.  Again, a range of environmental indicators, as presented in Table 9-1 can
best describe benefits associated with Section 312(b).  A description of the environmental
enhancements used to justify the costs associated with Section 312(b) is included in the “Section
312(b) and Section 206 Ecological Restoration/Preservation Analyses” report included in the EIS
as Appendix EA-J.  Recommended Environmental Dredging Plan Project First Costs associated
with cleanup of contaminated sediments located upstream of the 5th Street Bridge are provided in
Table 5-2.  These costs came to $37,570,200 and would be supported by Section 312(b)
environmental outputs.

9.6  Recommended Environmental Dredging Plan Benefits Associated with a One-Time Cleanup
of Contaminated Sediments Downstream of the 5th Street Bridge

The ARP proposed the use of three authorities to accomplish any sediment remediation located
downstream of the 5th Street Bridge, in the commercial navigation portion of the project.  Two of
the authorities dealt with the remediation of polluted sediments located within the Federal
channel. Dredging of sediment within the Federal channels downstream of the 5th Street Bridge
would be accomplished under Section 1 of the Rivers and Harbors Act of 1937. This authority
governs the Corps Operations and Maintenance authorities/programs in this section of the river,
to insure continued use of the channels for commercial navigation purposes.  The use of  Section
101, of WRDA 1986 will address the disposal operations and  disposal facility for these
sediments. Benefits associated with the use of these two authorities would be the avoidance of
cost increases for commercial navigation transportation .

The use of Section 312(a) of WRDA 1990, as amended by Section 205 of WRDA 1996 and
Section 224 WRDA 1999, would be used to accomplish dredging and disposal of contaminated
sediments located outside/adjacent to the Federal channel, downstream of the 5th Street Bridge.
Section 312(a) may be considered if costs of restoration are economically justified based on
savings in future operation and maintenance costs.
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The Project Area downstream of the 5th Street Bridge must be cleaned up as part of this project if
the ARP’s goal of open lake disposal of all future dredging is to be achieved. Federal
participation in cleanup of the lower river requires an economic justification.

Table 5-2 in Section 5 presents Recommended Environmental Dredging Plan Project First Costs
broken down by Authority/study area.  Recommended Environmental Dredging Plan Project
First Costs for all cleanup located downstream of the 5th Street Bridge totals $7,435,600 Average
Annual Costs for this downstream area totals $566,300.

The first step would be to demonstrate that there are enough benefits to justify the First Cost
investment of $7,435,600   (average annual costs of $566,300 ) to cleanup the polluted sediments
located downstream of the 5th Street Bridge. The main benefit category associated with cleanup
of the Ashtabula River downstream of the 5th Street Bridge is commercial navigation
transportation cost savings. Benefits become the difference in average annual commercial
navigation transportation costs between the “Without Project” condition and the “With Project”
condition.

9.6.1  Commercial Navigation Benefits

To calculate commercial navigation transportation costs under “Without Project” and “With
Project” conditions, these two conditions must be defined. Benefits become the difference in
average annual commercial navigation transportation costs between the “Without Project”
condition and the “With Project” condition.

9.6.1.1  Description of the “Without Project” And “With Project” Conditions

For Economic Evaluation purposes, the "Without Project" condition describes the pattern of
activities that would exist over the 50-year evaluation period in the Ashtabula Harbor approach
and Ashtabula River channels in the absence of a one-time cleanup effort of contaminated
bottom sediments.  Under "Without Project" conditions, contaminated bottom sediments would
continue to migrate downstream. Since there is no disposal facility available for these sediments,
they cannot be dredged. Maintenance Dredging of the entire commercial navigation channels
downstream of the 5th Street Bridge will cease within 6-years and would not be dredged during
the 50-year project evaluation period (2006-2055). In addition no dredging would be performed
upstream of the 5th Street Bridge. Dredging costs associated with commercial navigation for
federal channels located downstream of the 5th Street Bridge become zero. Without any
maintenance dredging, the commercial navigation channels downstream of the 5th Street Bridge
would shoal up over a 50-year period to 17 foot channel depths.

Bulk commodity users currently being serviced via Ashtabula Harbor would wish to continue to
use the harbor over the 50-year evaluation period if economically feasible to do so. As Ashtabula
Harbor's navigation channels become shallower, bulk commodity users that currently source
their bulk commodities through Ashtabula Harbor would see their delivered bulk commodity
costs rise. Shippers would have increasingly less water column as the harbor silts up.  This
reduced water column would reduce the number of tons of commodities that could be carried on
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any one trip.  Shippers would have to make more trips per season to deliver the same annual
tonnage. More trips per season would increase the delivered price of the bulk commodity.  This
situation is already occurring at the R.W. Sidley cement and stone facility downstream of the 5th

Street Bridge.  Ships need to light load to get close enough to conveyer their stone to the dock,
resulting in higher costs.

Bulk commodity users would likely continue to use the Port of Ashtabula, in the short term.
However, this increase in the water portion of the transport bill would eventually drive up the
delivered cost of a commodity via Ashtabula Harbor. Once the delivered price associated with
using Ashtabula Harbor, and its decreasing channel depths, exceeded the total transportation
costs associated with use of an alternative port; bulk commodity users would shift to alternative
harbors. From this time on, total transportation costs would equal the transportation costs
associated with using the alternative port.

Similarly, the "With Project" condition reflects the pattern of activities that would occur at
Ashtabula Harbor over the 50-year evaluation period, relative to a one-time cleanup of
contaminated bottom sediments. In addition, once this one-time cleanup has taken place, all
future dredged sediment taken from downstream of the 5th Street Bridge could be disposed of in
the open lake. The Corps of Engineers would continue to maintain the commercial navigation
channels located downstream of the 5th Street Bridge at currently maintained depths.
Consequently, all commercial vessel users would have channel depths of 27 to 28 feet LWD in
the Outer Harbor and channel depths of 27 feet and 18 feet LWD in the lower portion of the
Ashtabula River. All current bulk commodity harbor users would continue to use Ashtabula
harbor over the 50 year evaluation period.

9.6.1.2  Other Economic Data

The economic impact on the port's major bulk commodity users  was evaluated by calculating
total transportation costs under “Without Project” and “With Project” conditions for iron ore,
coal and limestone. Total transportation costs included a water component and a rail/truck
component. A waterborne commerce computer model developed by the Army Corps of
Engineers, Buffalo District, was used to develop water transportation costs. Rail and truck costs
were developed from data provided by the Tennessee Valley Authority. The TVA maintains a
computer data base that can be used to generate rail costs and truck costs.

The Ashtabula 1994 commercial navigation season was assumed to be representative of traffic
levels that would take place during each year of the 50-year evaluation period under “With” and
“Without Project” conditions.  The Harbor’s 1994 iron ore, coal and limestone sourcing patterns,
origin destination pairs, tons moved, rail lines used, vessels used to move the bulk commodities,
and the location of bulk commodity suppliers and end users were assumed to remain the same
under “With Project“ and “Without Project" conditions.  There were seven origin/destination
routes involved in sourcing iron ore, twenty-five origin/destination routes associated with coal
movements, and four origin/destination routes associated with limestone movements.
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9.6.1.3  “Without Project" Conditions Average Annual Total Commercial Navigation
Transportation Costs

Ashtabula Harbor is a major transshipment point for bulk commodities.  The major bulk
commodities are iron ore, coal and limestone. Iron ore is received at Ashtabula Harbor from
Lake Superior ports.  The iron ore is loaded onto railroad cars at Ashtabula and transported to
inland steel mills in Ohio, Pennsylvania and West Virginia. Coal is railed from Ohio,
Pennsylvania and West Virginia to Ashtabula Harbor, loaded onto Great Lakes vessels and
shipped to electrical generating stations and other consumers in the United States and Canada.
Limestone is shipped to Ashtabula from a number of ports on Michigan's north shore. The
majority of this limestone is trucked to local area users.  Some of this limestone is used in
Ashtabula to make cement for local area use.

Under “Without Project” conditions it is assumed that contaminated bottom sediments have
migrated to areas downstream of the 5th Street Bridge by the year 2006  (Project Year 1.)
Movement of contaminated sediment to this area would require that all sediment dredged from
this area be placed in a confined dike disposal area. Since no dike disposal area currently exists
in Ashtabula, all commercial navigation channel dredging would eventually cease. The
termination of dredging would result in the continual shoaling of the Federal navigation
channels.  This would decrease the channel's water column and the usable vessel draft of
commercial vessels using Ashtabula Harbor.  The decrease in commercial vessel draft would
result in a reduction in the number of tons of bulk commodities being carried per trip to and from
the harbor.  More trips would have to be made to deliver the same amount of bulk materials to
the various end users.

As Ashtabula Harbor's navigation channels become shallower, bulk commodity users that
currently source their bulk commodities through Ashtabula Harbor would, see their delivered
costs rise. These users would likely continue to use the Port of Ashtabula, in the short term.
However, their primary interest is the final delivered price of the bulk commodities.  This
delivered price may include a water component, a rail component, a truck component, or some
combination thereof, associated with using Ashtabula Harbor as the transshipment port.  As long
as the delivered price via Ashtabula is less than a delivered price associated with using another
port or transport mode (e.g., all train), the end user would continue to source commodities
through Ashtabula. Eventually, reduced channel water depths would cause an increase in the
water portion of the bulk commodities total transport bill associated with using Ashtabula
Harbor.  This increase in the water portion of the transport bill would eventually  drive up the
delivered cost of a commodity via Ashtabula Harbor until it equaled the delivered price of the
same commodity via an alternative harbor or mode of transportation.  Once the delivered price
associated with using Ashtabula Harbor with its decreased channel depths exceeded the total
transportation costs associated with use of an alternative port, bulk commodity users would shift
to alternative harbors.  From this time on, total transportation costs would equal the
transportation costs associated with using the alternative port.

Total transportation costs (water plus rail/truck) were calculated for each year of the 50-year
evaluation period, under “Without Project” conditions, for each of the origin destination pairs
identified for iron ore, coal and limestone. Total transportation costs associated with using
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Ashtabula Harbor for moving iron ore, coal and limestone were allowed to increase over time
until they equaled total transportation costs associated with using an alternative port.  The
alternative port for iron ore was Cleveland Harbor, Ohio.  The alternative port for coal and
limestone was Conneaut Harbor, Ohio.  Once the switch was made to an alternative port, total
transportation costs for the years remaining in the evaluation period were transportation costs
associated with using the alternative port.  These alternative port total transportation costs did not
increase over the remaining evaluation period years. The transportation-cost time streams were
converted to average annual dollars using a 6.375% annual interest rate and a 50-year project
life. All transportation costs reflect October 2000 price levels. Table 9-2 provides a summary of
these average annual costs, by commodity, by origin destination route and by transportation
mode.  Total average annual transportation costs, under “Without Project” conditions, totaled
$144,800,400.

9.6.1.4  "With Project" Conditions Average Annual Total Commercial Navigation
Transportation  Costs

“With Project” condition total transportation costs (water plus rail/truck) were also calculated for
iron ore, coal and limestone and their respective origin/destination routes. The “With Project”
condition assumed that currently maintained harbor depths (27 to 28 feet LWD in the Outer
Harbor and channel depths of 27 feet and 18 feet LWD on the lower portion of the Ashtabula
River) would be available during each year of the 50-year evaluation period. Under these
conditions, all bulk commodities would continue to use Ashtabula Harbor throughout the 50-year
evaluation period. Total yearly transportation costs for any given origin/destination route would
be the same for any year during the 50-year evaluation period.  These transportation-cost time
streams were converted to average annual dollars using a 6.375%   annual interest rate and a 50-
year project life. All transportation costs reflect October 2000 price levels. Table 9-3 provides a
summary of these average annual costs, by commodity, by origin destination route, and
transportation mode.  Total average annual commercial navigation transportation costs, under
“With Project” conditions, totaled $143,491,900.
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Table 9-2: Total Average Annual “Without Project” Conditions Commercial Navigation
Transportation Costs (October 2000) 

TOTAL
WOP WOP WOP
AVERAGE AVERAGE AVERAGE
ANNUAL ANNUAL ANNUAL
WATER RAIL TRNSPRTATN TRNSPRTATN

ORIGIN DESTINATION PAIR COSTS COSTS COSTS

IRON ORE-Alternate Port = Cleveland, Ohio

DULUTH, MINNESOTA $  1,733,800 $     821,100 $    2,554,900
ESCANABA, MICHIGAN $  1,101,800 $     855,200 $    1,957,000
PRESQUE ISLE, MICHIGAN $13,581,400 $  8,504,000 $  22,085,400
ST. LAWRENCE RIVER $  4,057,900 $  1,675,800 $    5,733,700
SILVER BAY, MINNESOTA $  1,281,500 $     986,900 $    2,268,400
SUPERIOR WISCONSIN $  8,949,700 $  6,063,100 $  15,012,800
TWO HARBORS MINNESOTA $     297,800 $     117,700 $       415,500

 -----------------  -----------------  -----------------
$31,003,900 $19,023,800 $  50,027,700

COAL-Alternate Port = Conneaut

ADVANCE, MICHIGAN $     875,300 $     953,400 $    1,828,700
BATH, ONTARIO $     257,900 $     656,400 $       914,300
CHARLEVOIX, MICHIGAN $  1,309,500 $  2,154,600 $    3,464,100
CLARKSON, ONTARIO $     470,800 $  1,410,600 $    1,881,400
COURTWRIGHT, ONTARIO $  1,271,600 $  5,129,000 $    6,400,600
DETROIT, MICHIGAN $     126,000 $     428,600 $       554,600
DUNKIRK, NEW YORK $       53,200 $     248,800 $       302,000
GLADSTONE, MICHIGAN $     194,000 $     214,500 $       408,500
GRAND HAVEN, MICHIGAN $     164,400 $     138,200 $       302,600
GREENBAY, WISCONSIN $  3,647,800 $  3,354,800 $    7,002,600
MANISTEE HARBOR, MICHIGAN $     832,100 $     939,500 $    1,771,600
MARINETTE, WISCONSIN $     161,600 $     172,300 $       333,900
MARYSVILLE, MICHIGAN $       59,100 $     169,200 $       228,300
MILWAUKEE, WISCONSIN $  5,840,100 $  5,900,100 $  11,740,200
NANTICOKE, ONTARIO $  1,629,100 $11,245,400 $  12,874,500
NIAGARA RIVER, NEW YORK $     312,400 $  1,213,200 $    1,525,600
ONTONAGON HARBOR, MICHIGAN $     456,000 $     386,500 $       842,500
PICTON, ONTARIO $     716,200 $  1,846,400 $    2,562,600
PORT STANLEY, ONTARIO $     108,700 $     794,700 $       903,400
PORT WASHINGTON, WISCONSIN $  3,533,100 $  3,999,700 $    7,532,800
PRESQUE ISLE, MICHIGAN $  2,914,800 $  5,950,800 $    8,865,600
ST. CLAIR, MICHIGAN $     992,900 $  3,657,600 $    4,650,500
ST. LAWRENCE RIVER & ABOVE $  2,728,800 $  4,080,600 $    6,809,400
SUPERIOR WISCONSIN $     507,200 $     405,900 $       913,100
THUNDERBAY, ONTARIO $  1,603,900 $  2,360,000 $    3,963,900

 -----------------  -----------------  -----------------
$30,766,500 $57,810,800 $  88,577,300

LIMESTONE-Alternate Port = Conneaut

CALCITE, MICHIGAN $  1,103,500 $     580,700 $    1,684,200
MARBLEHEAD, OHIO $     320,500 $     314,600 $       635,100
PORT INLAND, MICHIGAN $  2,046,700 $  1,024,000 $    3,070,700
STONEPORT, MICHIGAN $     603,900 $     201,500 $       805,400

 -----------------  -----------------  -----------------
$  4,074,600 $  2,120,800 $    6,195,400

Total WOP Avg. Annual Transportation  Costs $65,845,000 $78,955,400 $144,800,400
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Table 9-3: Total Average Annual “With Project” Condition Commercial Navigation
Transportation Costs (October 2000)

       WP
WP WP TOTAL
AVERAGE AVERAGE AVERAGE
ANNUAL ANNUAL ANNUAL
WATER RAIL TRNSPRTATN

ORIGIN DESTINATION PAIR COSTS COSTS COSTS

IRON ORE

DULUTH, MINNESOTA $  1,733,800 $     821,100 $    2,554,900
ESCANABA, MICHIGAN $  1,101,800 $     855,200 $    1,957,000
PRESQUE ISLE, MICHIGAN $13,581,400 $  8,504,000 $  22,085,400
ST. LAWRENCE RIVER $  3,914,500 $  1,604,100 $    5,518,600
SILVER BAY, MINNESOTA $  1,323,300 $     939,000 $    2,262,300
SUPERIOR WISCONSIN $  9,256,300 $  5,729,900 $  14,986,200
TWO HARBORS MINNESOTA $     297,800 $     117,700 $       415,500

---------------  ---------------  ----------------
$31,208,900 $18,571,000 $  49,779,900

COAL

ADVANCE, MICHIGAN $     870,500 $     948,100 $    1,818,600
BATH, ONTARIO $     259,300 $     646,300 $       905,600
CHARLEVOIX, MICHIGAN $  1,298,900 $  2,141,600 $    3,440,500
CLARKSON, ONTARIO $     472,400 $  1,395,200 $    1,867,600
COURTWRIGHT, ONTARIO $  1,224,500 $  5,083,800 $    6,308,300
DETROIT, MICHIGAN $     124,000 $     427,200 $       551,200
DUNKIRK, NEW YORK $       53,500 $     248,300 $       301,800
GLADSTONE, MICHIGAN $     192,900 $     213,200 $       406,100
GRAND HAVEN, MICHIGAN $     164,000 $     137,800 $       301,800
GREENBAY, WISCONSIN $  3,632,000 $  3,334,500 $    6,966,500
MANISTEE HARBOR, MICHIGAN $     828,200 $     934,200 $    1,762,400
MARINETTE, WISCONSIN $     160,900 $     171,300 $       332,200
MARYSVILLE, MICHIGAN $       57,800 $     167,800 $       225,600
MILWAUKEE, WISCONSIN $  5,794,600 $  5,864,400 $  11,659,000
NANTICOKE, ONTARIO $  1,611,200 $11,159,900 $  12,771,100
NIAGARA RIVER, NEW YORK $     314,800 $  1,206,400 $    1,521,200
ONTONAGON HARBOR, MICHIGAN $     450,400 $     384,700 $       835,100
PICTON, ONTARIO $     719,900 $  1,818,000 $    2,537,900
PORT STANLEY, ONTARIO $     105,000 $     792,900 $       897,900
PORT WASHINGTON, WISCONSIN $  3,513,900 $  3,973,600 $    7,487,500
PRESQUE ISLE, MICHIGAN $  2,862,900 $  5,876,200 $    8,739,100
ST. CLAIR, MICHIGAN $     974,700 $  3,640,200 $    4,614,900
ST. LAWRENCE RIVER & ABOVE $  2,752,100 $  3,993,300 $    6,745,400
SUPERIOR WISCONSIN $     505,300 $     403,100 $       908,400
THUNDERBAY, ONTARIO $  1,584,400 $  2,323,800 $    3,908,200

 ---------------  --------------  ----------------
$30,528,100 $57,285,800 $  87,813,900

LIMESTONE

CALCITE, MICHIGAN $  1,071,800 $     511,700 $    1,583,500
MARBLEHEAD, OHIO $     306,300 $     297,800 $       604,100
PORT INLAND, MICHIGAN $  1,995,600 $     909,500 $    2,905,100
STONEPORT, MICHIGAN $     603,900 $     201,500 $       805,400

 ---------------  --------------  ----------------
$  3,977,600 $  1,920,500 $    5,898,100

Total WP Transportation  Costs $65,714,600 $77,777,300 $143,491,900
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9.6.1.5  Average Annual Commercial Navigation Transportation Benefits

The difference between average annual commercial navigation transportation costs under the
"Without Project" and the "With Project" condition is average annual transportation costs that
would not be incurred if a one-time cleanup of contaminated channel bottom sediment was
performed. These average annual transportation costs avoided reflect the economic benefit of a
one-time cleanup of contaminated channel bottom sediments to commercial transportation users.
These benefits came to $1,308,500 .  These average annual benefits reflect a 6.375  percent
annual interest rate, a 50-year project life and October 2000  price levels. Table 9-4 provides a
summary of average annual commercial navigation transportation benefits by commodity and by
origin/destination pair.

Average annual benefits associated with restoration of the Ashtabula River downstream of the 5th

Street Bridge are $1,308,500 while the average annual costs for this area are $566,300.  Net
benefits associated with the restoration of the Ashtabula River downstream of the 5th Street
Bridge are $742,200.  The benefit to cost ratio for restoration of the Ashtabula River,
downstream of the 5th Street Bridge, is 2.31.   These figures are summarized in Table 9-5.

Average Annual Commercial Navigation Benefits ($1,308,500) are greater than the average
annual costs associated with cleanup of the Ashtabula River downstream of the 5th Street Bridge
($566,300). A more complete discussion of the derivation of commercial navigation benefits is
provided in Technical Appendix S, Supplement 1.
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Table 9-4:  Total Average Annual Commercial Navigation Benefits.

Average Average Total
Annual Annual Average
WOP WP Annual
Transportation Transportation Transportation

ORIGIN DESTINATION PAIR Costs Costs Benefits

IRON ORE

DULUTH, MINNESOTA $    2,554,900 $    2,554,900 $              0
ESCANABA, MICHIGAN $    1,957,000 $    1,957,000 $              0
PRESQUE ISLE, MICHIGAN $  22,085,400 $  22,085,400 $              0
ST. LAWRENCE RIVER $    5,733,700 $    5,518,600 $   215,100
SILVER BAY, MINNESOTA $    2,268,400 $    2,262,300 $       6,100
SUPERIOR WISCONSIN $  15,012,800 $  14,986,200 $     26,600
TWO HARBORS MINNESOTA $       415,500 $       415,500 $              0

 ---------------  ---------------  -------------
$  50,027,700 $  49,779,900 $   247,800

COAL

ADVANCE, MICHIGAN $    1,828,700 $    1,818,600 $     10,100
BATH, ONTARIO $       914,300 $       905,600 $       8,700
CHARLEVOIX, MICHIGAN $    3,464,100 $    3,440,500 $     23,600
CLARKSON, ONTARIO $    1,881,400 $    1,867,600 $     13,800
COURTWRIGHT, ONTARIO $    6,400,600 $    6,308,300 $     92,300
DETROIT, MICHIGAN $       554,600 $       551,200 $       3,400
DUNKIRK, NEW YORK $       302,000 $       301,800 $          200
GLADSTONE, MICHIGAN $       408,500 $      4 06,100 $       2,400
GRAND HAVEN, MICHIGAN $       302,600 $       301,800 $          800
GREENBAY, WISCONSIN $    7,002,600 $    6,966,500 $     36,100
MANISTEE HARBOR, MICHIGAN $    1,771,600 $    1,762,400 $       9,200
MARINETTE, WISCONSIN $       333,900 $       332,200 $       1,700
MARYSVILLE, MICHIGAN $       228,300 $       225,600 $       2,700
MILWAUKEE, WISCONSIN $  11,740,200 $  11,659,000 $     81,200
NANTICOKE, ONTARIO $  12,874,500 $  12,771,100 $   103,400
NIAGARA RIVER, NEW YORK $    1,525,600 $    1,521,200 $       4,400
ONTONAGON HARBOR, MICHIGAN $       842,500 $       835,100 $       7,400
PICTON, ONTARIO $    2,562,600 $    2,537,900 $     24,700
PORT STANLEY, ONTARIO $       903,400 $       897,900 $       5,500
PORT WASHINGTON, WISCONSIN $    7,532,800 $    7,487,500 $     45,300
PRESQUE ISLE, MICHIGAN $    8,865,600 $    8,739,100 $   126,500
ST. CLAIR, MICHIGAN $    4,650,500 $    4,614,900 $     35,600
ST. LAWRENCE RIVER & ABOVE $    6,809,400 $    6,745,400 $     64,000
SUPERIOR WISCONSIN $       913,100 $       908,400 $       4,700
THUNDERBAY, ONTARIO $    3,963,900 $    3,908,200 $     55,700

 -----------------  ----------------  -------------
$  88,577,300 $  87,813,900 $   763,400

LIMESTONE

CALCITE, MICHIGAN $    1,684,200 $    1,583,500 $   100,700
MARBLEHEAD, OHIO $       635,100 $       604,100 $     31,000
PORT INLAND, MICHIGAN $    3,070,700 $    2,905,100 $   165,600
STONEPORT, MICHIGAN $       805,400 $       805,400 $              0

 ----------------  ----------------  -------------
$    6,195,400 $    5,898,100 $   297,300

Total Transportation  Benefits $144,800,400 $143,491,900 $1,308,500
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Table 9-5:  Benefits and Costs Associated with the Restoration of the Ashtabula River
Downstream of the 5th Street Bridge.

Average Annual Benefits1 $  1,308,500
Average Annual Costs1 $     566,300
Net Benefits $     742,200
Benefit To Cost Ratio        2.31

(1) All average annual benefits and costs reflect a 6.375% annual interest rate, October 2000
prices and a 50-year Project life.

9.6.2  Section 312(a) Benefits

Since the Federal interest in the cleanup of the Ashtabula River downstream of the 5th Street
Bridge has been demonstrated, the justification of the usage of Section 312(a) can now be
addressed. Section 312(a) benefits are based upon the savings in future operation and
maintenance costs.  Therefore, operation and maintenance costs need to be calculated over the
evaluation period under two assumptions (scenarios):

1. “Normal Maintenance-Contaminated Sediments Present” (NMCSP) – Section
312(a) contaminated sediments remain in the River; and

2. “Normal Maintenance-Contaminated Sediments Removed” (NMCSR) -
Contaminated sediments removed through implementation of Section 312(a)
authority.

9.6.2.1  Description of Two Alternative “Future Maintenance” Conditions Scenarios

Section 312(a) is the authority used to remove contaminated sediments located downstream of
the 5th Street Bridge and adjacent to the Federal channel (52,800 cubic yards).  Benefits
associated with Section 312(a) are Operation and Maintenance Costs Avoided.  Two above listed
alternative “Future Maintenance” scenarios were developed to determine the potential increase in
Operation and Maintenance costs that would be avoided through the implementation of the
dredging project.  The two “Future Maintenance” scenarios assume the Ashtabula Harbor will
continue to be maintained over the 50-year evaluation period.  The two Future Maintenance
scenarios are as follows:

The label “Normal Maintenance-Contaminated Sediments Present”  (NMCSP) assumes that
Section 312(a) contaminated sediments (52,800 cubic yards) have not been removed from the
Project Area downstream of the 5th Street Bridge. However, to isolate the impacts on Operation
and Maintenance costs from leaving just Section 312(a) contaminated sediments in the River
downstream of the 5th Street Bridge, it is assumed all other contaminated bottom sediments
located downstream of the 5th Street Bridge (62,200 cyd) and upstream of the 5th Street Bridge
(581,000 cyd) have been removed.
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Table 9-6:  “Normal Maintenance-Contaminated Sediments Present” (NMCSP) Future
Scenario:  Sediment Volumes and Method of Sediment Disposal by Year.

Outer  All
Location                         River                River                Harbor              Locations

CDF Open Open Total
Method Non Lake Lake Cubic
Of Disposal                     TSCA              Disposed          Disposed          Yards____

Project Year
1 20,000 30,000 50,000 100,000
   120+ to Bridge 62,200    62,200
3 20,000 30,000 50,000 100,000
5 20,000 30,000 50,000          100,000
7 20,000 30,000 50,000 100,000
9 20,000 30,000 50,000 100,000
11 20,000 30,000 50,000 100,000
13 20,000 30,000 50,000 100,000
15 20,000 30,000 50,000 100,000
17 20,000 30,000 50,000 100,000
19 20,000 30,000 50,000 100,000
21 50,000 50,000 100,000
23 50,000 50,000 100,000
25 50,000 50,000 100,000
27 50,000 50,000 100,000
29 50,000 50,000 100,000
31 50,000 50,000 100,000
33 50,000 50,000 100,000
35 50,000 50,000 100,000
37 50,000 50,000 100,000
39 50,000 50,000 100,000
41 50,000 50,000 100,000
43 50,000 50,000 100,000
45 50,000 50,000 100,000
47 50,000 50,000 100,000
49 50,000 50,000 100,000

-------- -------- -------- ----------
  262,200 1,050,000 1,250,000 2,562,200
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This allows Operation and Maintenance Costs generated to reflect the cost associated with
leaving the 312(a) contaminated sediments (52,800 cubic yards) in the river.

Under the NMCSP scenario, the contaminated sediments downstream of the 5th Street Bridge
and adjacent to the federal Channel (52,800 cubic yards) would remain in the river over the 50-
year project evaluation period (see Figure 9-6).  These contaminated sediments would continue
to migrate downstream into the Federal navigation channel. This contaminated sediment will mix
with cleaner sediment material that needs to be removed for commercial navigation purposes.
This mixing will cause the dredged sediments to be classified as polluted, and be required to be
placed in a confined disposal facility.

No confined disposal facility is currently available at Ashtabula Harbor.  Consequently, this
contaminated dredged sediment will have to be disposed of into a current area landfill with
capacity, a new landfill or a new confined disposal facility. The additional costs incurred from
dredging contaminated sediments and having to place them into a confined disposal area, will
increase Operation and Maintenance costs.  These increased costs will continue to be incurred as
long as sediments need to be removed for commercial navigation purposes are classified as
needing confinement.

To calculate NMCSP Operation and Maintenance costs, information needs to be provided on a
range of variables that will affect these dredging costs.  Such variables include: the number of
cubic yards that need to be removed per dredging cycle, by location, throughout the harbor (river
versus outer harbor), the dredging interval (yearly, every other year) the quality of the sediment
of these cubic yards (number of cubic yards capable of being open lake disposed, number of
cubic yards that need to be confined), cost per cubic yard for removal, transportation, and
discharge of non-contaminated bottom sediments at an open lake disposal site, cost per cubic
yard for removal, transportation, and discharge of contaminated bottom sediments to a contained
disposal facility, cost for construction of the disposal facility, and cost for maintenance of the
disposal facility.

Under “Normal Maintenance-Contaminated Sediments Removed” (NMCSR), Section 312(a)
contaminated sediments (58,200 cubic yards) have been removed from the Project Area
downstream of the 5th Street Bridge. In addition, it is assumed all other contaminated bottom
sediments downstream of the 5th Street Bridge and upstream of the 5th Street Bridge were
removed. This allows all sediments dredged from the river to be open lake disposed.
Consequently, Operation and Maintenance costs under NMCSR  are the maintenance costs
associated with open lake disposal. Again such information as the number of cubic yards needed
to be removed per dredging cycle, the length of the dredging cycle, and a cost per cubic yard for
open lake disposal needs to be developed.

Section 312(a) benefits are the difference between the NMCSP and the NMCSR average annual
Operation and Maintenance costs.  NMCSP Operation and Maintenance costs assume that 312(a)
contaminated sediments have been left in the river downstream of the 5th Street Bridge.
Consequently NMCSP Operation and Maintenance Costs increase since the contaminated 312(a)
sediments migrate downstream and mix with clean bottom sediments.  These mixed bottom
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sediments have to be placed in a confined disposal facility, as opposed to being open lake
disposed. Scenario 2 assumes the ARP’s cleanup plan for the entire Ashtabula River (upstream
and downstream of the 5th Street Bridge) has been completed. Consequently, all sediments
removed for commercial navigation, over the 50-year life of the project, can be open lake
disposed.

9.6.2.2  “Normal Maintenance-Contaminated Sediments Present”  Operation And Maintenance
Costs

“Normal Maintenance-Contaminated Sediments Present” assumes that all contaminated sediment
upstream of the 5th Street Bridge was removed as through the ARP Plan.  It also assumes that in
project year 1, all contaminated sediments located in the Federal channel downstream of the 5th

Street Bridge will be removed (62,200 cubic yards.) This removes all the sources of
contaminated sediments entering the Federal Channel except from the area adjacent to the
Federal channel downstream of the 5th Street Bridge.  This source of pollution is the Section
312(a) cubic yards: 52,800.

The number of cubic yards needed to be removed from the commercial navigation channel was
investigated under the 1990 "Letter Report And Draft Environmental Impact Statement
Ashtabula Harbor Ohio, Ashtabula Confined Disposal Facility Project.” The Letter Report was
not approved for public release due to the lack of policy guidance required for project cost
sharing.  Quantities dredged on an every other year basis for the whole harbor ranged from
172,000 cubic yards to 233,500 cubic yards.  Data on historical dredging volumes from the Chief
of Engineers Annual Reports for a 22 year period (1973 to 1994) indicate approximately 272,000
cubic yards are removed every other year for total harbor maintenance.  In recent years, fewer
cubic yards have been removed from the Harbor due to the contaminated nature of sediments
located downstream of the 5th Street Bridge.  The estimated number of cubic yards that have
been recently removed, on an every other year basis, is 130,000 cubic yards, of which 50,000 are
located in the river.

Given the uncertainties of cubic yards removed in the future , it is assumed that 100,000 cubic
yards will be removed on an every other year basis.  It is assumed 50,000 cubic yards will come
from the river, and 50,000 cubic yards from the outer harbor.

Since the 312(a) sediment is not removed, it will continue contaminating the Federal project
dredging.  Thus a portion of the dredged sediment will have to be disposed of in a CDF. Total
cubic yards of 312(a) sediment is 52,800 cubic yards. The level of PCB toxicity of these cubic
yards is not exactly known but ranges from undetectable levels to 20 ppm. Assume the average
level of contamination is 10. Given that open lake disposal calls for 1 ppm or less, it is estimated
that this area of contaminated sediment could cause 528,000 cubic yards of dredged sediment to
be classified as unsuitable for open lake disposal and would need to be placed in a confined
disposal facility.  The following assumptions on mixing were made. Out of the 50,000 cubic
yards that would be removed from the river on an every other year basis, 20,000 cubic yards
would need to be contained.  The remaining 30,000 cubic yards in the river would be open lake
disposed, as well as the 50,000 cubic yards removed from the outer harbor.  This mixing would
continue over a 20 year time frame. After 20 years, all river and outer harbor sediments could be
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open lake disposed.  Total cubic yards that needed to be contained came to 262,200.  A time
stream of cubic yards removed by year and their method of disposal, for NMCSP, is presented in
Table 9-7.

Table 9-7:  Average Annual Operation and Maintenance Costs Under  “Normal
Maintenance-Contaminated Sediments Present” (NMCSP) Future Scenario

Dike Construction Costs $10,260,900
Present Worth Of Dike Maintenance Costs $     438,700
Present Worth Of Annual Sand Bypass Costs $     490,600
Present Worth Of Polluted Sediment Disposal Dredging Costs $  1,806,500
Present Worth Of Open Lake Sediment Disposal Dredging Costs $  3,659,600

---------------
Total Present Worth Costs $16,656,300
Partial Payment Factor (6.375% and 50 year project life) .06678897

----------------
Average Annual NMCSP Operation And Maintenance Costs $ 1,112,500

A number of different disposal facilities could be used to hold the contaminated sediment.
Current landfills could be used, a new CDF could be built at Ashtabula, or a new upland disposal
site could be built. This analysis assumes that the disposal facility will be a new CDF at
Ashtabula. Information on potential dike locations and costs were obtained from the December
1992 "Letter Report Confined Disposal Facility Ashtabula Harbor Ashtabula Ohio.” The location
of the dike would be approximately 3 miles east of the harbor, which is located and contacted to
the lake shoreline (Site 1 Plant). This was the site recommended in the 1992 Letter Report
prepared by Buffalo District. Construction first costs for this facility were updated from October
1991 prices to October 2000 prices using the ENR Construction Cost index. Construction first
costs included Contractors Earnings and Contingencies, Engineering and Design, Construction
Management and LERRDs. Also included in the evaluation were costs associated with building a
breakwall and mooring facilities for the scows that carry the contaminated sediment to the CDF,
as well as pumpout equipment needed to remove the sediment from the scows and place it in the
CDF. These costs in October 2000 prices came to $23, 541,200. This plan was sized to hold
approximately 1,300,000 cubic yards.

However, Normal Maintenance-Contaminated Sediments Present” calls for 262,200 cubic yards
to be confined. Construction costs were adjusted to reflect the lower number of cubic yards
needing containment. Construction costs associated with holding 262,200 cubic yards came to
$10,260,900. To these costs were added the present worth of annual dike maintenance costs
($438,700), the present worth of annual sand bypass costs ($490,600), the present worth of
dredging costs associated with removing, transporting and placement into the dike of
contaminated sediment ($1,806,500   based on a dredging/transport/disposal cost of $10.43  per
cubic yard), and the present worth of dredging costs associated with removing, transporting and
open lake disposal of clean sediment ($3,659,600  based on a dredging/transport/disposal cost of
$5.57 per cubic yard).  All discounting took place over a 50-year evaluation period, used a 6.375
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percent annual interest rate and reflected October 2000 price levels.  The present worth costs for
NMCSP came to $16,656,300. These Present Worth costs were converted to average annual
dollars using a 50-year project life and a 6.375  percent annual interest rate (See Table 9-8).
Average annual  NMCSP Operation and Maintenance Costs came to $1,112,500.

9.6.2.3  “Normal Maintenance- Contaminated Sediments Removed” Operation and
  Maintenance Costs

NMCSR  assumes the current ARP project is implemented. This will result in a cleanup of
polluted and toxic harbor sediments currently located upstream and downstream of the 5th Street
Bridge.  The cleanup of contaminated sediments will insure that any future sediment moving
downstream and into the commercial navigation channel is clean and acceptable for open lake
disposal. This cleanup will allow all future dredging for commercial navigation purposes to be
open lake disposed. The federal channels located downstream of the 5th Street Bridge will be
maintained at their current channel depths.

Assumptions on the number of cubic yards dredged per cycle (100,000) and the frequency of
dredging (once every two years) was assumed to be the same as discussed previously.  The
difference between NMCSP  and NMCSR  is that NMCSR allows all sediment dredged over the
50- year evaluation to be  open lake disposed.  Given a dredging cost per cubic yard of $5.57  for
removing, transporting and open lake disposal of clean sediment, 100,000 cubic yards being
removed once every two years, the present worth of open lake disposal costs came to
$4,298,700.  All discounting took place over a 50-year evaluation period,  used a 6.375 percent
annual interest rate and reflected October 2000 price levels. The derivation of NMCSR Present
Worth costs is presented in Table 9-9. These Present Worth costs were converted to average
annual dollars using a 50-year project life and a 6.375 percent annual interest rate.  Average
annual “Normal Maintenance-Contaminated Sediments Removed” Operation And Maintenance
Costs came to $287,100.

9.6.2.4  Section 312(a) Benefits Summary

Benefits associated with Section 312(a) are the difference between NMCSP and NMCSR
average annual Operation and Maintenance costs.  NMCSP Operation and Maintenance costs
assume Section 312(a) contaminated sediments have been left in the river downstream of the 5th

Street Bridge.

NMCSR assumes the ARP’s cleanup plan for the entire Ashtabula River (upstream and
downstream of the 5th Street Bridge) has been completed.  It assumes all contaminated sediments
located outside the federal channel downstream of the 5th Street Bridge, have been removed
under the authority of Section 312(a). Consequently all sediments that need to be removed for
commercial navigation, over the 50-year life of the project, can be open lake disposed.

NMCSP average annual Operation and Maintenance Costs were $1,112,500. NMCSR average
annual Operation and Maintenance Costs were $287,100 .  The difference between the NMCSP
and the NMCSR average annual Operation and Maintenance costs is $825,400, which represents
the benefits attributable to Section 312(a) (see Table 9-9).
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Table 9-8:  Average Annual Operation and Maintenance Costs Under “Normal
Maintenance- Contaminated Sediments Removed” (NMCSR) Future Scenario

Cost/Cu. Yd. Open
Cu. Yd. For Open Lake Present Present
Open Lake Lake Dredge Worth Worth

Year     Disposed                      Disposal           Costs                Factor              Value

1 100,000 $5.57 $557,000 0.940070505 $523,619
3 100,000 $5.57 $557,000 0.830770909 $462,739
5 100,000 $5.57 $557,000 0.734179298 $408,938
7 100,000 $5.57 $557,000 0.648818147 $361,392
9 100,000 $5.57 $557,000 0.573381719 $319,374
11 100,000 $5.57 $557,000 0.506716091 $282,241
13 100,000 $5.57 $557,000 0.447801506 $249,425
15 100,000 $5.57 $557,000 0.395736769 $220,425
17 100,000 $5.57 $557,000 0.349725466 $194,797
19 100,000 $5.57 $557,000 0.30906378 $172,149
21 100,000 $5.57 $557,000 0.273129723 $152,133
23 100,000 $5.57 $557,000 0.241373628 $134,445
25 100,000 $5.57 $557,000 0.213309733 $118,814
27 100,000 $5.57 $557,000 0.188508756 $104,999
29 00,000 $5.57 $557,000 0.166591324 $92,791
31 100,000 $5.57 $557,000 0.147222177 $82,003
33 100,000 $5.57 $557,000 0.13010503 $72,469
35 100,000 $5.57 $557,000 0.114978051 $64,043
37 100,000 $5.57 $557,000 0.101609847 $56,597
39 100,000 $5.57 $557,000 0.089795929 $50,016
41 100,000 $5.57 $557,000 0.079355586 $44,201
43 100,000 $5.57 $557,000 0.070129115 $39,062
45 100,000 $5.57 $557,000 0.061975382 $34,520
47 100,000 $5.57 $557,000 0.054769662 $30,507
49 100,000 $5.57 $557,000 0.048401734 $26,960

--------------
$4,298,659

Rounded $4,298,700
Partial Payment Factor 0.066788968

 --------------
$287,106

Rounded $287,100
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Table 9-9:  Section 312(a) Benefits

MCSP Average Annual Operation And Maintenance Costs $1,112,500
MCSR Average Annual Operation And Maintenance Costs $   287,100

--------------
Section 312 (a) Average Annual Benefits $   825,400

Average annual costs associated with Section 312(a) were $260,100 (See Section 4, Table 4-5).
Net benefits associated with Section 312(a) are $825,400. The benefit to cost ratio for Section
312(a) is 3.17 to 1 . These figures are summarized in Table 9-10.

Table 9-10:  Benefits and Costs Associated With Section 312(a)

Average Annual Benefits1 $825,400
Average Annual Costs1 $260,100  
Net Benefits $565,300   
Benefit To Cost Ratio  3.17

A more complete discussion of the derivation of Section 312(a) benefits (operation and
maintenance costs avoided) is provided in Appendix S.

9.7  Benefits Associated with Related Aquatic Ecosystem Restoration Measures

The ARP recommends the use of Section 206, or some similar authorization, to accomplish any
aquatic ecosystem restoration associated with the ARP project .  The CMP has set forth selected
alternatives for ecosystem restoration on the lower Ashtabula River upstream of the 5th Street
Bridge (Plan 4 for Area 2) and downstream of the 5th Street Bridge (Plan 2 for Area 3).  The
aquatic ecosystem restoration costs would also be supported by environmental outputs. For
further discussion of the expected environmental outputs, refer to EIS, Appendix EA-J, “Section
312(b) and Section 206 Ecological Restoration/Preservation Analyses.”

9.8  Summary of Benefits Associated with the Ashtabula River Cleanup Plans

9.8.1  Introduction

Traditional NED economic measures of benefits were computed for the cleanup taking place
downstream of the 5th Street Bridge. The analysis in Section 9.6.1. showed the benefit to cost
ratio for cleanup of the river located downstream of the 5th Street Bridge was 2.31 to 1 for the
ARP Recommended Environmental Dredging Plan.

Benefits associated with cleanup of the river located upstream of the 5th Street Bridge (Section
312(b)) were in terms of improvement in various environmental indicators. Section 907 of
WRDA 86 states the costs of all project measures associated with environmental quality, have by
definition an equal number of benefits associated with them.  However, the placement of a
monetary value on ecosystem restoration improvements is problematic.  Traditional economic
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measures of benefits do not adequately portray all of the values associated with a functioning
ecosystem.  Most economic analyses focus on the goods and services that the public receives and
not the infrastructure that produces the goods and services.  The many interrelationships between
species that are required for a fully functioning ecosystem are not independently recognized and
valued by the public. For example, the value of catching game fish has been the focus of many
studies. However, the value of the prey species sought by the game fish has not been included in
the benefit evaluation. It is fairly easy to estimate the economic value of game fish.  It is very
difficult to estimate the economic value of the ecological infrastructure that supports game fish.

To provide the most comprehensive picture of the benefits associated with the various Ashtabula
River cleanup plans, a monetary value was placed upon the value of a wide range of goods and
services that would be provided by each of the plans evaluated. The benefits generated by each
plan assumed cleanup of the river upstream and downstream of the 5th Street Bridge was
accomplished under Section 312(b). Benefits generated by plan would depend upon how fully
functioning the ecosystem becomes after the plan being considered has been implemented.

The calculation of benefits was not limited to NED benefit categories, but included Regional
Economic Development benefit categories. The benefits associated with the various benefit
categories were developed in present worth values for comparison to the investment costs of the
various cleanup plans. This would provide perspective to one of the major questions posed by
Federal and Non-Federal sponsors: given the cost of the various plans of improvement, is there
an interest in pursuing any of the alternatives proposed. Secondly, is there an interest in pursuing
the Recommended Environmental Dredging Plan and how does it compare to the other plans
evaluated. A listing of the benefit categories considered, and their corresponding monetary
values by plan, is presented below.

9.8.2  Benefit Category Evaluation Summary

Cleanup of the Ashtabula River will have major impacts on the users of the Ashtabula River. The
main users of the Ashtabula River include: commercial navigation vessels moving bulk
commodities, small craft boaters, fishermen, etc. In addition to users who directly use the water
resource, the cleanup or absence of a river cleanup will indirectly impact other groups.  Other
groups affected would include passive recreational users of the harbor, local area property
owners, the viability of the Lake Erie walleye fishery, the local economy involved in servicing
the commercial navigation industry, local expenditures by boaters and fishermen, as well as local
public revenue generated from sales and property taxes of people directly and indirectly linked to
the rivers usage.

The benefits associated with these users were evaluated using nine benefit categories. The nine
benefit categories are: navigation (commercial transportation cost increases avoided), boating
(consumer surplus), fishing (consumer surplus), passive use values (consumer surplus), change
in property values, risk reduction to the Lake Erie walleye fishery, local economic impacts,
boating expenditure impacts and fishing expenditure impacts. The value of these listed benefits
for each of the alternative plans evaluated during the Plan Formulation period, is presented in
Table 5-3 in Section 5.0 of the CMP.
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The present worth value of goods and services presented in Table 5-3 reflects a 3.6 percent
annual interest rate and a 50-year project evaluation period. Table 9-11 indicates the value of
goods and services generated by each plan are greater than the plans investment costs for all
plans except the Shallow Dredge plan. The present worth of goods and services associated with
the Recommended Environmental Dredging Plan are over $181,000,000. This is more than triple
the present worth value ($50,252,500) of the Recommended Environmental Dredging Plans
average annual costs.

In addition to the benefit categories evaluated, there is a number of other benefit categories that
have yet to be evaluated.  A sample of remaining benefit categories include: the increase in value
to general recreationists of using the harbors current and anticipated future components, the
increase in net income to charter boat operators, the value of environmental restoration and the
existence value of Ashtabula County residents associated with a one time cleanup of the harbor.
The inclusion of the value of these goods and services would make the ratio of present worth
benefits to present worth costs even greater. A summary of the process used to develop present
worth values for each of the nine benefit categories follows.

9.8.3  The Present Worth Value of Benefits By Benefit Category

Table 5-3 presents the Present Worth Value of all benefit categories using a 3.6% annual interest
rate and a 50-year project life.  Values show the difference between the “Without” project
condition and the “With Project” condition alternative in annualized, discounted present worth
values of 1996 dollars.

Changes in the Ashtabula River ecosystem will take place over time after the environmental
dredging and the subsequent related aquatic ecosystem restoration measures have been
implemented. Consequently, the value of some benefit categories will grow over time. It is
projected that the ecosystem could achieve its new level of productivity in 3 years after a 3-year
construction phase in the Shallow Dredge and Deep Dredge plus subsequent related aquatic
ecosystem restoration measures.  The Deep Dredge option alone is assumed to require 5 years to
recover.  The Bank-to-Bank alternative is assumed to take 10 years to recover.  These estimated
varying time streams of benefits accounts for the difference in the level of benefits associated
with any one plan of improvement for a number of benefit categories evaluated. A summary of
the derivation of benefits by benefit category follows.  A more complete description of the
benefit evaluation process can be found in Appendix S, “Economic Evaluation” and Appendix
EA-J of the EIS, “Section 312(b) and Section 206 Ecological Restoration/Preservation
Analyses.”

9.8.3.1  Commercial Navigation (Reduction in Transport Costs)

The average annual savings to shippers, the difference in average annual transportation costs
between the “Without” and “With Project” condition, came to $1,308,500  (Section 9.7.1.).
These benefits reflect a 6.375 percent annual interest rate, a 50-year project life and October
2000 price levels. This converts to a present worth value of $19,591,600  ($1,308,500 x
14.97253).
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Because Shallow Dredging leaves a considerable amount of the PCB load in place, the Shallow
Dredging alternative does not generate navigation benefits (i.e., future commercial navigation
dredging will not be able to be open lake disposed). However, the Deep Dredging, Deep
Dredging and subsequent aquatic ecosystem restoration, and the Bank-to-Bank-to-Bedrock
alternatives remove a substantial portion of the potential contamination. This will allow all future
dredging quantities to be disposed of in the open lake.  Consequently, all three generate present
worth navigation savings of $19,591,600.

9.8.3.2  Boating (Consumer Surplus)

The greatest contact many people have with the river is through recreation.  Fishing, boating, and
nearby beaches draw thousands of visitors to Ashtabula each year.  The results of the related
aquatic ecosystem restoration project will be experienced and appreciated through these
activities.

People pursuing any recreational activity derive pleasure from the activity greater than what they
pay to experience it.  If they did not, they would be indifferent between pursuing the activity and
doing anything else.  They would find something more rewarding to do.  Economists put a dollar
value on this extra pleasure by asking people how much money the activity would need to cost
before they would stop doing it.  That amount is called the “consumer surplus,” or “willingness
to pay.” An improvement in the quality of the river ecosystem can be expected to improve the
boating experience and so increase boaters’ willingness to pay.  Ecosystem improvements will
also attract additional boaters to Ashtabula Harbor.

There are 1,058 boat slips and 11 launch ramps in the Ashtabula River upstream of the 5th Street
Bridge. There are eleven marinas/yacht clubs providing a variety of services to boaters from all
over northeastern Ohio.  It is estimated that these marinas/yacht clubs generate 159,018 boating
days, 70 percent (111,313) are related to fishing while 30 percent (47,705) are strictly boating
related.

A recent survey by the Ohio Sea Grant College Program showed an association between boating
on Lake Erie and awareness of Ashtabula River pollution problems.  In addition, contamination
of sediments in the river between Fields Brook and the 5th Street Bridge prevent open lake
disposal of dredge spoil from that reach, preventing channel maintenance.  As a consequence the
recreational channel is becoming shallower and will become impassable for many boats within
the planning horizon of this project.  Boaters will benefit from the cleaner and deeper river this
project provides.

The U.S. Forest Service unit day value for motorized boating at a “less than standard site” was
placed at an October 2000 price level value of $9.61. The Feasibility Report estimates a 10
percent improvement in quality of the river experience with the project versus without it through
a subjective point scoring system.  The improved experience was assumed to generate a linear
increase in boating consumer surplus.  This increase is made up of some improved experience of
present boaters and some new boaters drawn to the activity by the improved quality of the river.
With a 10 percent improvement, the 47,705 boating days would generate benefits of $45,797



186

annually  (47,705 x $0.96) and the new boaters would generate an additional $45,840 annually
(4,770 x $9.61 ) in consumer surplus.

Total annual maximum boating consumer surplus came to $91,640.  This maximum annual
consumer surplus was used to develop a 50-year time stream of boater consumer surplus benefits
for each of the plans evaluated.  Ecosystem restoration was assumed to take 3, 5, and 10 years
respectively, for Deep Dredge alternative (the Recommended Environmental Dredging Plan)
with subsequent related aquatic ecosystem restoration measures, Deep Dredge, and Bank to Bank
to Bedrock. (There are no boating consumer surplus benefits associated with the Shallow Dredge
option).  Annual boating consumer surplus values started at zero and rose to $91,637  based upon
the number of years needed to achieve full ecological restoration.  The present worth value of
boating consumer surplus for the Deep Dredge, the Deep Dredge alternative (the Recommended
Environmental Dredging Plan) plus subsequent related aquatic ecosystem restoration measures,
and Bank-to-Bank alternative came to $1,169,200, $1,245,500, and $1,003,400  respectively.
The derivation of boating consumer surplus benefits is presented in Appendix EA-J of the EIS,
“Section 312(b) Ecological Restoration/Preservation Analyses.”

9.8.3.3  Fishing (Consumer Surplus)

A similar process was followed to derive consumer surplus values associated with boaters who
are fishermen. There are 111,313 fishing days originating from Ashtabula Harbor.  Most of these
occur in Lake Erie.  The condition of the river fishery is secondary except that it contributes to
the fishing in the lake.  High quality habitat in the lacustuary would improve fishing in the lake
by providing spawning areas and food sources.

Estimates of Ohio Lake Erie anglers’ willingness to pay were placed at $9.70  per day in October
2000  dollars. The evaluation assumes that the project will improve fishing in such a way that
consumer surplus increases 10 percent. The increase can be viewed as both a quality and quantity
change.  The combination of increased fish populations and varieties, increased interest in
fishing, and increased peace of mind when consumption advisories are lifted will improve the
quality of the experience for current anglers and attract more anglers to the area.  Jakus et al.
(1997) found removal of a fishing advisory alone increased anglers’ consumer surplus 6 to 8
percent.

The increase in valuation implies a fishing consumer surplus benefit of $107,974 annually
($0.97x 111,313 ) for current anglers and an additional $107,971  annually for new anglers
($9.70 x11,131) attracted by the higher quality fishing. Total annual maximum consumer surplus
values came to $215,944 . This maximum annual surplus value was used to develop a 50-year
time stream of fishing
consumer surplus benefits for each of the plans evaluated.  The analysis used the same
assumptions as the boater consumer surplus with respect to number of years needed to achieve
full restoration, project length and interest rate.

The present worth value of fishing consumer surplus for the Deep Dredge, the Deep Dredge
alternative (the Recommended Environmental Dredging Plan) plus subsequent related aquatic
ecosystem restoration measures, and Bank To Bank alternative came to $2,755,200, $2,934,800
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and $2,364,600. As the shallow dredge option accomplishes less restoration of the resource, the
fishing consumer surplus for the Shallow Dredge was placed at about one-half that of the Deep
Dredge alternative (the Recommended Environmental Dredging Plan) plus subsequent related
aquatic ecosystem restoration measures.  The present worth value of fishing consumer surplus
for the Shallow Dredge alternative came to $1,467,200.  A presentation of fishing consumer
surplus benefits is presented in Appendix EA-J of the EIS, “Section 312(b) and Section 206
Ecological Restoration/Preservation Analyses.”

9.8.3.4  Passive Use Values (Consumer Surplus)

People often value aspects of the environment even though they will never use or visit those
environments.  Many people, for example, like the fact that Alaska is largely untouched by
human beings even though they themselves will never go there.

The Ohio Sea Grant survey, mentioned earlier asked a series of questions to find Ashtabula
county residents’ value for a clean Ashtabula Harbor.  The results indicated the lower bound
mean annual amount was $35.27  in October 2000 prices.  The valuation question could be
interpreted to include both use and non-use values.  Some of the measured willingness to pay
may have represented anticipated improvements in boating and fishing experiences.  For this
reason, those households operating boats (26.8 %) those households where the residents were
non-boaters (73.2 %).  It was assumed the lower bound mean applies to all non-boating
households.  To obtain the value for households operating boats, the consumer surplus value for
boaters of $9.61   was subtracted from the lower bound mean obtained in the survey ($35.27 ).
This resulted in a boater consumer surplus value of  $25.66   for boating households.

Given 36,800 households in Ashtabula county, the annual willingness to pay for harbor cleanup
for 30 years is $1,203,200  ($1,203,162 = $35.27 x 26,938 plus $25.66 x 9,862).  Again, these
maximum annual expenditures were used to develop a 50-year time stream of passive use
consumer surplus benefits for each of the plans evaluated.  Annual passive use consumer surplus
values started at zero and rose to $1,203,200  based upon the number of years needed to achieve
full ecological restoration (3 years, 5 years, and 10 years). All benefits were assumed to accrue
yearly for only 30-years, the length of time the contribution would be in effect based upon the
survey. Consequently, from project year 31 to 50, passive use consumer surplus benefits were set
to zero.

The present worth value of passive use consumer surplus for the Deep Dredge, the Deep Dredge
alternative (the Recommended Environmental Dredging Plan) plus subsequent related aquatic
ecosystem restoration measures, and Bank To Bank alternative came to $13,254,300,
$14,254,800 and $11,077,700 . Again, benefits associated with the Shallow Dredge plan was
placed at about one-half that of the Deep Dredge Plus Ecological restoration. The present worth
value of passive use consumer surplus for the Shallow Dredge plan was $7,125,700.  A
presentation of passive use benefits is presented in Appendix EA-J of the EIS, “Section 312(b)
and Section 206 Ecological Restoration/Preservation Analyses.”
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Actual passive use values may be much larger than those presented.  As the concept extends to
people who will not use the resource, people distant from the site may hold a passive use value
for it. Anyone aware of the river or lake ecosystem may have a value for it.  Certainly,
vacationers in the region would probably be willing to pay for the river cleanup too.  This is
considered a conservative estimate of passive use value.  Similar studies in other areas have
found values in the same range for similar environmental improvements.  In a recent report (U.S.
EPA,1995),  a survey of studies where both use and non-use values were estimated showed that
the ratio of non-use values to use values ranged from .5 to 2.5, depending on whether aesthetic
value is considered part of passive use value.  Applying this method to the Ashtabula/Conneaut
region of Lake Erie, results in a passive use value of $13 to $65   per year.

9.8.3.5  Change in Property Values

The value of properties located in an area that contains contaminants, or adjacent to an area that
contains contaminants, have been known to fall in value once the pollution effect is widely
known. The Ashtabula situation is similar to New Bedford, Massachusetts.  In New Bedford,
historical industrial areas, which were subject to Superfund cleanups, had left PCB contaminated
sediment in the harbor.  A study published in 1991 found that “once the pollution effect is widely
known the panel models detect a significant reduction in housing values associated with the
timing and location of the waste site area [i.e., the harbor].  Affected properties were estimated to
have fallen between $7,000 and $10,000 (1989 dollars) in value as a result of their proximity to
the hazardous wastes in nearby waters.” (Mendelsohn, et al. 1991, page 268-9).  The average
house price in the New Bedford study area was $71,630, in 1989 dollars, so the contamination’s
effect on housing values was substantial (ranging from 10 to 14 percent).  Mendelsohn estimated
the total lost value of 4,600 homes at $35.9 million.

Some geographic area around the Ashtabula River is probably stigmatized by the presence of
contaminants in the water.  A rough idea of the scale of the possible effect on housing prices can
be estimated by applying the 10 percent change in value Mendelsohn found to the value of
housing in Ashtabula Harbor.  The median sales value of single homes in Ashtabula county in
2000 prices was placed at $71,500.  A 10 percent increase in value would increase the median
house value $7,150. An estimated one thousand housing units are in the affected area, the
resulting change in housing value is  $7,150,000.

The other benefits discussed in this section represent annual flows of benefits while the change
in housing value is a one-time change in the value of an asset.  The Deep Dredging Plan, the
Deep Dredge alternative (the Recommended Environmental Dredging Plan) plus subsequent
related aquatic ecosystem restoration measures, and Bank To Bank plans would all generate a
$7,150,000  increase in housing value.  Again, since the Shallow Dredge plan accomplishes less
restoration of the resource, its value was placed at about one-half that of the Deep Dredge
alternative (the Recommended Environmental Dredging Plan) plus subsequent related aquatic
ecosystem restoration. The present worth value of restored property values for the Shallow
Dredge plan was $3,575,000. A presentation of change in housing value benefits is presented in
Appendix EA-J of the EIS, “Section 312(b) and Section 206 Ecological Restoration/Preservation
Analyses.”
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9.8.3.6  Risk Reduction to Lake Erie Walleye Fishery.

In 1996, 37 percent of all Great Lakes anglers fished in Lake Erie making it the most popular of
the Great Lakes for fishing (U. S. Department of the Interior, Fish and Wildlife Service 1997).
In all, there were 746,000 anglers who fished in Lake Erie for an estimated 6.7 million days.  The
most popular species sought in Lake Erie was walleye.  The State of Ohio portion of Lake Erie
had an estimated 311 thousand anglers fishing for walleye for 1.4 million days.  This included
both state residents and non-residents going to Ohio to fish.  The consumer surplus of the Lake
Erie walleye fishery is placed at $64.4  million annually (6.7 mil. days x $9.61).

The potential impacts of PCB release from the Ashtabula River to Lake Erie are substantial.  It is
estimated that a release of 1 to 10 percent of the current PCB load from the Ashtabula River
would be enough to increase the level of PCBs in walleye fillets to the point of having States
advise sport anglers not to consume walleye from Lake Erie and lead to a closing of the
commercial  walleye fishery in Lake Erie.  The removal of PCB laden sediment from the
Ashtabula River will lower the probability of a storm or some other event transferring the PCB
mass to Lake Erie.

Lake Erie walleye fishery benefits by plan were calculated by determining the present worth of
the walleye fisheries annual consumer surplus ($64.4  million) over a 50-year project evaluation
period. This value was then multiplied by the probability of a 100-year flood event.  This
resulted in a present worth value of approximately $15,400,000 .  This was then multiplied times
the percentage of total PCB’s removed under each of  the various plans. The present worth of
Lake Erie walleye fishery benefits for the Shallow Dredge, Deep Dredge, the Deep Dredge
alternative(the Recommended Environmental Dredging Plan) plus subsequent related aquatic
ecosystem restoration measures, and Bank-to- Bank plans came to $11,767,100, $12,865,300
$12,865,300 and $15,375,600  respectively. The development of  Lake Erie walleye fishery
benefits are presented in Appendix EA-J of the EIS, “Section 312(b) Ecological
Restoration/Preservation Analyses.”

9.8.3.7  Local Economic Impacts

Allowing the Ashtabula River to shoal to its natural channel depth will have impacts on the local
economy, as well as the county. Currently, approximately 150 local area jobs are directly
connected to bulk commodities moving through Ashtabula Harbor.  Direct Harbor employment
is concentrated at Pinney Dock, Sidley Dock and Conrail’s coal transshipment facility on the
west bank of the Ashtabula River.  These local area jobs generate income, which is spent in the
area. This expenditure of income locally makes possible the existence of other local jobs in such
diverse areas as restaurants, food stores, and local government.  The movement of the bulk
commodity trade to some other port would mean the loss of these jobs to the local economy.
The income generated by these lost jobs would no longer be part of the local area’s economy.
Job loss could result in part of the local labor force moving to another area to find employment.
This could result in a reduction in local government services due to a reduction in local tax
revenues (sales tax, property tax, school taxes, etc).
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An estimate of the economic impacts on the Ashtabula County economy of losing all jobs
associated with commercial navigation, and the fiscal impacts on local governments was
developed using a regional general equilibrium model (REGEM).  REGEM is a state of the art
regional model that projects changes in industry output, intermediate purchases, employment,
migration, exports, imports, household consumption, and spending and revenue of governments.
The REGEM model was configured with ten industries: agriculture; construction; non-durable
goods manufacturing; durable goods manufacturing; water transportation; retail; finance,
insurance and real estate; personal services; business services; and miscellaneous services.

Economic and fiscal impacts were developed under Without and With Project conditions.
Economic impacts were measured in terms of changes in (1) total county employment, and (2)
county gross product (i.e. Net income accruing to households, firms, and local governments.).
Fiscal impacts were measured in terms of changes in (1) revenues, and 2, expenditures of local
governments in Ashtabula County.

The regional model calculated gross regional product accruing to households, firms, and local
governments under the Without and With Project scenario that was used for calculating
commercial navigation benefits. Additional gross regional product generated due to the
implementation of the project was calculated.  The present value of additional gross regional
product, over the 50-year evaluation period, was $64,704,100, using a 6.375% annual interest
rate.

This is the value of regional economic impacts associated with retaining all commercial
navigation traffic in the harbor. All plans evaluated would generate these level of regional
benefits except the Shallow Dredge plan. The Shallow Dredge plan has no Regional Commercial
Navigation Benefits. Implementation of the Shallow Dredge plan is not expected to allow open
lake disposal of all future dredged sediment. Consequently, maintenance of the Federal channels
downstream of the 5th Street Bridge would cease, and the harbors commercial navigation traffic
and consequently, commercial navigation jobs would not be retained.  The derivation  of
Regional Economic benefits is presented in Appendix S (Sub-Appendix S2) and Appendix EA-J
of the EIS, “Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses.”

9.8.3.8  Boating (Impact of Expenditures on Output)

When the river becomes cleaner, more people will want to go boating on it and those who
already boat on it may use it more often.  In addition, the project will permit continued
maintenance of the recreational channel and so permit larger boats to go farther upriver.   Such
increased activity leads to increased spending and so stimulates the local economy.

The Feasibility Report estimates a 10 percent increase in quality of the boating experience using
a subjective point scale.  Assuming a 10 percent increase in quality implies a 10 percent increase
in demand for boating trips, there will be 4,770 more boating days per year after the project. This
is based upon the existence of 47,700 existing boating days being generated by harbor users.
(Reference Section 9.8.3.2 Boating (Consumer Surplus).  These 4,770 new boating days
corresponds to the additional trips by “new boaters”, assuming there is sufficient capacity for the
added demand in Ashtabula Harbor.
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The National Survey of Fishing, Hunting, and Wildlife-Associated Recreation is conducted
every five years (U. S. Department of the Interior, Fish and Wildlife Service 1997).  It collects
information about anglers’ expenditures, along with a great deal of other information.  The
survey is conducted to provide valid statistics at the state level.  No specific expenditure
information is available about people taking fishing trips to Lake Erie.  The mean daily
expenditures for all anglers using Lake Erie, in October 2000 prices,  came to $64.15.  Boaters
are assumed to have similar expenditure patterns as anglers except for guide fees, equipment
rental, bait, and ice, which relate specifically to fishing. The costs associated with these types of
expenditures were subtracted from the mean daily angler expenditures. This resulted in  mean
daily boater expenditures of $48.00 .  This implies an additional $229,000  in annual spending by
boaters attributable to the ecological improvements from the project. These Increases in local
spending have a ripple effect in the local economy.

The ripple effect was measured using Input-Output Analysis (IO).  When someone spends a
dollar at a local store, the merchant spends it on something else, perhaps to pay an employee.
The employee then spends his wages somewhere else and so generates additional income in the
community.  The IO analysis contained a model of the local economy which simulated how the
boater’s dollar circulates through the economy.  For this study, the local economic area was
defined as Ashtabula, Geauga, and Lake counties.  The $229,000  that boaters are expected to
spend annually if the project is completed would add a total of $329,400  to regional output
annually when all of the indirect and induced economic activity is included.  The increased
spending would generate 5.2   new jobs and $90,900  in added employment income.

Again, this maximum annual value of $329,400 was used to develop a 50-year time stream of
boating expenditure benefits for each of the plans evaluated.  The time stream of these benefits
differed from one plan to another based on the number of years needed to achieve full ecological
restoration (3 years, 5 years 10 years). These time streams of additional expenditures were
converted to present worth values using a 50 year project evaluation period and a 6.375 %
annual interest rate. All benefits reflect October 2000 price levels.

The present worth value of boater expenditures for the Deep Dredge, the Deep Dredge
alternative (the Recommended Environmental Dredging Plan) plus subsequent related aquatic
ecosystem restoration measures, and Bank- to-Bank alternative came to $3,694,300, $3,934,300
and $3,172,100.  Again, benefits associated with the Shallow Dredge plan were placed at about
one-half that of the Deep Dredge alternative (the Recommended Environmental Dredging Plan)
plus subsequent related aquatic ecosystem restoration measures.  The present worth value of
boater expenditures for the Shallow Dredge plan was $$1,966,800.  The derivation of  boater
expenditure impacts is presented in Appendix EA-J of the EIS, “Section 312(b) and Section 206
Ecological Restoration/Preservation Analyses.”

9.8.3.9  Fishing (Impact of Expenditures on Output)

The previous discussion about boating expenditures applies even more strongly to recreational
fishing.  As the habitat of the river improves, anglers can expect to see a greater number and
variety of fish in the harbor and nearby waters.  Some of these will be more desirable quarry
such as pike, walleye, and salmonids.  If the 10 percent improvement in the Feasibility Report
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subjective index is reflected linearly in increased fishing activity, there will be 11,131 more
fishing days per year when the project is completed.  This is based upon the existence of 111,313
existing fishing days being generated by harbor users. (Reference Section 9.8.3.2, Boating
(Consumer Surplus)).

Again,  Section 9.8.3.8. indicated total average expenditures associated with  a day of fishing on
Lake Erie are $64.15   (October 2000  dollars).  Multiplying this by the increase in fishing days
from the ecosystem restoration (11,131) suggests a $714,000 increase in local expenditures
related to fishing.  This implies an additional $714,000 in annual spending by fishermen
attributable to the ecological improvements from the project.

These increases in local spending also have a ripple effect in the local economy. The ripple effect
of fishermen spending was calculated using a regional Input Output model. The IO analysis
contained a model of the local economy which simulated how the fisherman’s dollar circulates
through the economy.  For this study, the local economic area was defined as Ashtabula, Geauga,
and Lake counties.  The $714,000 that fishermen are expected to spend annually if the project is
completed would add a total of $1,026,900 to regional output annually when all of the indirect
and induced economic activity is included.  The increased spending would generate 16.2
 new jobs and $283,500  in additional employee compensation to the local economy.

Again, this maximum annual value of $1,026,900 was used to develop a 50-year time stream of
fishing expenditure benefits for each of the plans evaluated.  The time stream of these benefits
differed from one plan to another with respect to when the maximum expenditures would be
reached based on the number of years needed to achieve full ecological restoration (3 years, 5
years 10 years). These time streams of additional expenditures were converted to present worth
values using a 50-year project evaluation period and a 6.375 % annual interest rate. All benefits
reflect October 2000 price levels.

The present worth value of fishermen expenditures for the Deep Dredge, the Deep Dredge
alternative (the Recommended Environmental Dredging Plan) plus subsequent related aquatic
ecosystem restoration measures, and Bank-to-Bank alternative came to $11,517,000,
$12,265,200 and 9,888,900. Again, benefits associated with the Shallow Dredge plan were
placed at about one-half that of the Deep Dredge alternative (the Recommended Environmental
Dredging Plan) plus subsequent related aquatic ecosystem restoration measures.  The present
worth value of fishermen boater expenditures for the Shallow Dredge plan was $6,131,600.  The
derivation of fishermen boat expenditure impacts is presented in Appendix EA-J of the EIS
“Section 312(b) and Section 206 Ecological Restoration/Preservation Analyses.”

10.0  LOCAL COOPERATION AND REAL ESTATE REQUIREMENTS

10.1  Local Sponsor and Items of Local Cooperation

The Ashtabula City Port Authority has provided a LOI, dated November 2, 2000, accepting the
role of Non-Federal sponsor for the project (See Technical Appendix U), “Cost Sharing and
Non-Federal Responsibilities”).  The Non-Federal sponsor must be a public entity that has the
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financial and technical capabilities to coordinate local project activities.  The Ashtabula City
Port Authority will act as the single point of contact for the USACE and undertake the Non-
Federal responsibility:

Prior to initiation of construction, a Non-Federal public agency, legally empowered and
financially capable under state law, would be required to enter into a Project Cooperation
Agreement with the Secretary of the Army to provide the following items of local cooperation:

a. Provide 35 percent of the separable project costs allocated to environmental
dredging and disposal under Section 312(b) of WRDA 1990, as amended by
Section 205 of WRDA 1996 and Section 224 WRDA 1999, for the purpose of
environmental enhancement and water quality, as further specified below:

(1) enter into an agreement, which provides, prior to execution of a project
cooperation agreement (PCA) for the project, 25 percent of design costs;

(2) provide, during construction, any additional funds needed to cover the
Non-Federal share of design costs;

(3) provide all lands, easements, and rights-of-way, including suitable borrow
and dredged or excavated material disposal areas, and perform or assure
the performance of all relocations determined by the Government to be
necessary for the construction, operation, and maintenance of the project;

(4) provide or pay to the Government the cost of providing all retaining dikes,
waste weirs, bulkheads, and embankments, excavation of subsaqueous
pits, capping/liner requirements, including all monitoring features and
stilling basins, that may be required at any dredged or excavated material
disposal areas required for the construction, operation, and maintenance of
the project; and

(5) Provide, during construction, any additional costs as necessary to make its
total contribution equal to 35 percent of the separable project costs
allocated to environmental enhancement and water quality.

b. Provide the Non-Federal share of total project costs allocated to navigation, as
further provided below:

(1) enter into an agreement which provides, through the execution of the
project cooperation agreement, in accordance with the provisions of
Section 221 of the Rivers, Harbors, and Flood Control Act of 1970, as
amended;

(2) provide, during the first year of construction, any additional funds needed
to cover the Non-Federal share of design costs;
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(3) provide, during the period of construction, a cash contribution equal to 10
percent of the total cost of construction of the general navigation features
(which include the construction of land-based and aquatic dredged
material disposal facilities that are necessary for the disposal of dredged
material required for project construction, operation, or maintenance and
for which a contract for the federal facility’s construction or improvement
was not awarded on or before October 12, 1996); and

(4) Pay with interest, over a period not to exceed 30 years following
completion of the period of construction of the project, up to an additional
10 percent of the total cost of construction of general navigation features.
The value of lands, easements, rights-of-way, and relocations provided by
the Non-Federal sponsor for the general navigation features, described
below, may be credited toward this required payment.  If the amount of
credit exceeds 10 percent of the total cost of construction of the general
navigation features, the Non-Federal sponsor shall not be required to make
any contribution under this paragraph, nor shall it be entitled to any refund
for the value of lands, easements, rights-of-way, and relocations in excess
of 10 percent of the total cost of construction of the general navigation
features;

c. Provide all lands, easements, and rights-of-way, and perform or ensure the
performance of all relocations determined by the Federal Government to be
necessary for the construction, operation, maintenance, repair, replacement, and
rehabilitation of the general navigation features (including all lands, easements,
and rights-of-way, and relocations necessary for dredged material disposal
facilities).

d. Accomplish all removals determined necessary by the Federal Government other
than those removals specifically assigned to the Federal Government;

e. Give the Federal Government a right to enter, at reasonable times and in a
reasonable manner, upon property that the Non-Federal sponsor owns or controls
for access to the general navigation features for the purpose of inspection, and, if
necessary, for the purpose of operating, maintaining, repairing, replacing, and
rehabilitating the general navigation features;

f. Hold and save the United States free from all damages arising from the
construction, operation, maintenance, repair, replacement, and rehabilitation of
the project, any betterments, and the local service facilities, except for damages
due to the fault or negligence of the United States or its contractors;
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g. Keep, and maintain books, records, documents, and other evidence pertaining to
costs and expenses incurred pursuant to the project, for a minimum of 3 years
after completion of the accounting for which such books, records, documents, and
other evidence is required, to the extent and in such detail as will properly reflect
total cost of construction of the general navigation features, and in accordance
with the standards for financial management systems set forth in the Uniform
Administrative Requirements for Grants and Cooperative Agreements to State
and local governments at 32 CFR, Section 33.20;

h. Perform, or cause to be performed, any investigations for hazardous substances as
are determined necessary to identify the existence and extent of any hazardous
substances regulated under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 U.S.C. 9601-9675, that may
exist in, on, or under lands, easements, or rights-of-way that the Federal
Government determines to be necessary for the construction, operation,
maintenance, repair, replacement, or rehabilitation of the general navigation
features.  However, for lands that the Government determines to be subject to the
navigation servitude, only the Government shall perform such investigation unless
the Federal Government provides the Non-Federal sponsor with prior specific
written direction, in which case the Non-Federal sponsor shall perform such
investigations in accordance with such written direction;

i. Assume complete financial responsibility, as between the Federal Government
and the Non-Federal sponsor, for all necessary cleanup and response costs of any
CERCLA regulated materials located in, on, or under lands, easements, or rights-
of-way that the Federal Government determines to be necessary for the
construction, operation, maintenance, repair, replacement, and rehabilitation of
the general navigation features;

j. To the maximum extent practicable, perform its obligations in a manner that will
not cause liability to arise under CERCLA;

k. Comply with the applicable provisions of the Uniform Relocation Assistance and
Real Property Acquisition Policies Act of 1970, Public Law 91-646, as amended
by Title IV of the Surface Transportation and Uniform Relocation Assistance Act
of 1987, and the Uniform Regulations contained in 49 CFR Part 24, in acquiring
lands, easements, and rights-of-way, required for construction, operation,
maintenance, repair, replacement, and rehabilitation of the general navigation
features, and inform all affected persons of applicable benefits, policies, and
procedures in connection with said act;

l. Comply with all applicable Federal and State laws and regulations, including, but
not limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352
(42 U.S.C. 2000d), and Department of Defense Directive 5500.11 issued pursuant
thereto, as well as Army Regulation 600-7, entitled "Nondiscrimination on the
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Basis of Handicap in Programs and Activities Assisted or Conducted by the
Department of the Army”;

m. Provide a cash contribution equal to the Non-Federal cost share of the project’s
total historic preservation mitigation and data recovery costs attributable to
commercial navigation that are in excess of 1 percent of the total amount
authorized to be appropriated for commercial navigation; and

n. Do not use Federal funds to meet the Non-Federal sponsor’s share of total project
costs unless the Federal granting agency verifies in writing that the expenditure of
such funds is authorized.

The Non-Federal sponsor will be the permit holder (permittee) for landfill and other necessary
permits for project construction.  The agent responsible for project implementation will be
considered the operator (for purposes of the landfill) and is responsible for overall project
(landfill) performance.

The Non-Federal sponsor will be the permit holder (permittee) for landfill and other necessary
permits required for project construction.  The Federal agent (i.e., USACE) proceeding with and
responsible for project implementation will be considered the operator (for purposes of the
landfill) and is responsible for overall project (landfill) performance.  The agent will
advertise/award a contract for actual project construction.  The agent usually looks to the
contractor responsible for the failed design element to remedy the problem.  The Non-Federal
sponsor and Federal agent will execute a Memorandum of Agreement (MOA) to delineate the
types of permits and information required for those permits up front.

The Ashtabula City Port Authority has been identified a  potential Non-Federal sponsor for the
aquatic ecosystem restoration under Section 206 of WRDA ’96.  A Section 206 project will be
developed as a separate, but related, project under this authority and will examine, in depth, all
aspects including all costs, outputs and justification.  Study findings will be presented in a
Section 206 report, which will establish cost sharing, Non-Federal responsibilities and all
necessary LERRD’s. The project would be implemented after completion of the environmental
dredging work.

10.2  Local Sponsorship Agreement

To undertake a navigational project, a written Project Cooperation Agreement, must be executed
between the Secretary of the Army and the Ashtabula City Port Authority prior to
commencement of construction.  The Ashtabula City Port Authority must furnish the assurances
required for projects of this nature, including the Non-Federal financial contribution and is also
responsible for acquiring all lands, easements, rights-of-way, relocations and dike disposal areas
(LERRDs), and for accomplishing Non-Federal construction.  The Agreement will establish the
working and financial relationship between the parties and will include provisions that hold and
save the United States free from damages which may occur as a result of the construction,
operation and maintenance of the project.
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Implementation of Section 312 WRDA 1990, as amended, will require agreement by the Non-
Federal sponsor to provide its share of all costs related to the disposal of contaminated sediment.
Under this policy, disposal costs are considered those costs not directly related to removal
(dredging), remediation (treatment), and transport of the material to reasonable proximate
disposal site(s).  In addition, under Section 101 of WRDA 1986, as amended, the costs of
dredging, transportation and placement of material into a disposal facility resulting from
operation and maintenance of a Federal navigation channel is a 100 percent Federal operation
and maintenance cost.  Section 312(a) costs for disposal facilities will be cost shared in
accordance with Section 101, WRDA 86 while Section 312(b) costs will be cost shared in
accordance with Section 312, WRDA 1990, as amended by Section 205, WRDA 96 and Section
224, WRDA 99.

10.3 Real Estate Acquisitions

The Ashtabula River Partnership Plan will require the acquisition of land for the construction of
a sediment dewatering/transfer facility and to construct and maintain disposal facilities for
dredged river sediments.  The Non-Federal Sponsor will not be required to acquire land where
the sediment is dredged from the Ashtabula River because Navigation Servitude applies.

An estimated volume of  696,000 cubic yards of contaminated sediments will be removed from
the Ashtabula River for the ARP Project and placed in the ARP's upland landfill disposal facility.
In addition, sediment from the 1993 Interim Dredging CDF (which has been stored in a confined
disposal facility located on the site of the dewatering/transfer facility) will be placed in the
ARP’s disposal facility.  The 1993 Interim Dredging facility consists of approximately 40,000
cu. yds. of dike material and 30,000 cu. yds. of interim dredged material for a total of 70,000 cu.
yds. The estimated 30,000 cu. yds. of contaminated dredged material would be disposed of in the
ARP Non-TSCA landfill. The relatively clean dike material will likely initially be utilized to
construct part of the dewatering facility then later either graded over the transfer/dewatering site
or disposed of elsewhere as fill material possibly at the ARP Non-TSCA disposal site.

The dredged sediment will be placed in and transferred by barges to the Ashtabula Norfolk and
Southern Yard where the contaminated sediments will be transferred to the dewatering facility.
After dewatering trucks will transfer the sediments to permanent confined disposal facilities.

The Real Estate Plan for the Norfolk and Southern locations calls for a five year Temporary
Work Area Easement for 10.01-acre area for the dewatering/transfer facility.  Of the 10.01 acres,
8.3 acres will be used primarily for the dewatering/transfer facility the area is vacant and the
remaining 1.7-acre area is used for access by the Fish City Marina to their docks and Norfolk and
Southern to the back of their property.  The use of the area does not involve crossing tracks.

The Real Estate Plan for the State Road Industrial Development, LLC site calls for the
acquisition of 19.86 acres.  A 1.1-acre area is required for a five-year temporary work site.  A
0.6-acre area is required for a permanent access road from State Road to a confined disposal
facility.  A 18.16-acre area in Fee Simple is required for a Non-TSCA dredged material disposal
facility.
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The Real Estate Plan for the Di Maximus Inc. site calls for the acquisition of 13.89 acres.  A 2.6-
acre area is required for a TSCA dredged material disposal facility.  A 10.39-acre area is required
for a five-year temporary work.  A 0.90-acre area is required for a permanent access road from
State Road to the confined disposal facility.

HTRW and Environmental issues are addressed in Appendix N-1.  However if there are concerns
or issues they will be resolved before acquisitions will take place.

Corps appraisals were done to determine the value of the required lands, easements, rights-of-
way, relocations, and disposal areas (LERRD).  The total value of the for the required 43.76
acres including Federal and Non-Federal associated acquisition cost is estimated at $350,000.00.

A more detailed explanation of the real estate requirements is presented in the Real Estate Plan,
Appendix T.

11.0  PROJECT DISCUSSION AND RATIONALE FOR FEDERAL COST-SHARE
SUPPORT

11.1  Project Review

The Ashtabula River Parternship’s actions over the past six years have demonstrated the viability
of a cooperative approach that will result in the accomplishment of multiple Federal, state, and
local environmental and navigation missions while reducing overall time and costs for all
participants. Most significantly, the ARP has coordinated all state and Federal regulators, and has
met project milestones on schedule, including river characterization and site selection for a
disposal facility.  ARP motivation is intense due to a potential for closure of the Port of
Ashtabula and the dire economic consequences of such an action on the community and local
region.

The driving principal of the Ashtabula River Partnership is the development of a citizen-driven
cooperative and voluntary approach to accomplish timely remediation of contaminated sediments
in the Ashtabula River and Harbor.  Two potential Federal actions have impacted the direction of
the ARP's actions:

1. the potential extension of the Fields Brook Superfund Site to include a Superfund
designation for the Federal Navigation Channel and Outer Harbor downstream of
Fields Brook, creating additional financial liability and uncertainty; and

2. The discontinuance of Operations and Maintenance (O&M) dredging by the U. S.
Army Corps of Engineers (USACE) due to the presence of contaminated
sediments unsuitable for open-lake disposal and the lack of a Confined Disposal
Facility for sediment containment.

The ARP recognized the linkage and impacts of upstream sources of contamination (historically
contaminated sediments) and the prohibition of open-lake disposal of navigation channel dredge
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sediments.  In 1994, the ARP, working with USACE, had identified the Federal navigation
interest, which could impact future O&M costs due to contaminated sediments upstream of the
Federal navigation channel .  The discussions pursuant to the Federal navigation channel have
resulted in the budgeting of Federal funding for the development of a feasibility-level remedial
action plan study under ARP guidance.  Open-lake disposal of future dredged sediments from the
Federal navigation channel is a primary goal of the ARP and is a critical project element that
justifies Federal participation of the USACE from the perspective of future cost savings.

Tasks leading to submittal of the CMP were funded by a unique mix of Federal and state
authorities with other financial commitments, totaling over $2 million.  Funds were made
available for the development of the CMP/EIS ($1,800,000), establishment of an ARP Office and
employment of a Project Coordinator ($250,000) and local resources/personnel being committed
to the development of the study.

Development of the ARP's Comprehensive Management Plan (CMP) has identified and
coordinated all tasks required prior to detailed design and construction of the landfill(s). Critical
tasks have included additional river testing, site selection for the sediment disposal facility,
preparation of the Environmental Impact Statement, ecological and human health risk
assessments, ecological restoration justification, community outreach and determination of a
cost-sharing formula among Federal and Non-Federal parties for facility construction and
sediment removal. The USACE participated in this effort by dedicating O&M funding and the
first-time use of the WRDA `90 Section 401 authority, cost-shared by the State of Ohio and the
Support for Others program funding from USEPA.

To continue with the project and proceed with Phase II, i.e., Preconstruction, Engineering and
Design (PED), Ashtabula City Port Authority has been identified as a Non-Federal sponsor. The
Ashtabula City Port Authority is a local government entity with all of the authority, capability
and responsibility to provide the required items of local cooperation, cost-sharing funds and to
accept the Non-Federal project liabilities.

11.2  Justification of Cost Share Formula

The basis for development of the cost-sharing formula is Federal law and associated
Congressional guidance as reflected in WRDA 1986, 1990, and 1996. The Ashtabula River
Project Area has been divided into two segments (upstream and downstream of the 5th Street
Bridge) that are further characterized by applicable Federal authorities and sediment volume,
yielding cost percentages assigned to the Federal and Non-Federal project sponsor. Downstream
(or north) of the 5th Street Bridge is a portion of the River which has been regularly maintained
as a Federal navigation channel. Upstream (or south) of the 5th Street Bridge is that portion of the
River from the 5th Street Bridge extending past the Upper Turning Basin to the upper limit of the
authorized Federal channel.  The aquatic ecosystem restoration features and recommendations
set forth in this report (i.e., fishery shelves and habitat restoration) will be addressed separately
under Section 206 of WRDA 1996 as an independent project.
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11.2.1  Ashtabula River - Downstream of the 5th Street Bridge

a. Sediment within the Federal navigation channel will be removed to project depth
(-18' LWD) at 100 percent Federal cost under general navigation O&M
authorities as previously presented in Section 2. Disposal will be cost-shared
pursuant to Section 101(a) WRDA`86, as amended by Section 201 WRDA`96:
the Non-Federal sponsor will, during construction, pay 10 percent of the cost of
the disposal facility for this segment of the work.  The Non-Federal sponsor will
also provide the lands, easements, rights-of-way and relocations (LERRs)
necessary  for the landfill(s).  The Non-Federal sponsor will also be required to
pay an additional 10 percent of the cost of the landfill(s) over a period not to
exceed 30 years but with the value of LERRs credited against this additional 10
percent.

b. Contaminated sediment outside the boundary of the navigation channel is
considered to impact  regular operation and maintenance of the Federal navigation
channel and will be removed at 100 percent Federal cost, per Section 312(a)
WRDA`90, as amended by Section 205 WRDA`96. Disposal will be in
accordance with Section 312(d) WRDA`90, Environmental Dredging Authority,
as amended by Section 205 WRDA`96.

11.2.2  Ashtabula River - Upstream of the 5th Street Bridge

a. All contaminated sediment upstream of the 5th Street Bridge will be removed
under Section 312(b) WRDA`90, as amended by Section 205 WRDA`96 and
Section 224, WRDA 99, at 65 percent Federal and 35 percent Non-Federal of the
costs of removal and remediation. The non-federal Sponsor will be required to
provide LERRDs and retaining dikes, bulkheads, embankments, excavation of
subaqueous pits, capping/linear requirements, and maintenance and management
of the disposal area.

b. All of the above environmental actions have been evaluated and are economically
Justified as a result of the ecological restoration justification, previously presented
in this report, for the purpose of environmental enhancement and water quality
improvement in accordance with Section 312(b) WRDA ‘90 as amended.

c.  Additionally, the ARP notes that Section 205(3) of WRDA`96 directs the
Secretary of the Army to give priority in carrying out Section 205 to five
localities, including the Ashtabula River, Ohio.

11.2.3 Aquatic Ecosystem Restoration

Based upon the legal sufficiency review of overall project features, scope and purpose, it was
determined that the aquatic ecosystem restoration features presented in the “Section 312(b) and
Section 206 Ecological Restoration/Preservation Analyses” and this report are properly
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12.0  CONCLUSIONS AND RECOMMENDATIONS

The CMP recognizes the impairments of beneficial uses in the Ashtabula Area of Concern
(AOC), and addresses the goals of the Ashtabula River Partnership: (1) environmental
remediation of the lower river; (2) maintenance of an uncontaminated outer harbor-shipping
channel by dredging and open-lake disposal.  The CMP sets forth a proposed Recommended
Environmental Dredging Plan that would address contaminated sediment removal and disposal
as well as recommendations for associated, but independent, aquatic ecosystem restoration
measures.  It is expected that the project will accomplish project incremental goals/objectives
and work towards remediation of the six beneficial use impairments identified in the Ashtabula
River AOC, thus attaining the goals of the ARP.

Remediation of the contaminated sediments in the Ashtabula River is proposed under the
Environmental Dredging Act (Section 312 of the Water Resources Development Act of 1990, as
amended by Section 205 of WRDA 96 and Section 224, WRDA 99), following an approach that
expedites the remediation and is less costly than other alternatives considered.  Upstream of the
5th Street Bridge all cleanup would be performed under Section 312(b), Environmental
Restoration and Water Quality. A Section 312(b) Ecological Restoration/Preservation Analysis
was conducted as part of the planning process. Downstream of the 5th Street Bridge all cleanup
would be achieved under multiple authorities: Section 312(a), O&M General, and Section 101 of
WRDA 1986, as amended by Section 201 of WRDA 96. Section 312(a) is the basis or cleanup
downstream of the 5th Street Bridge adjacent to the Federal channel. O&M General (dredging
and disposal) Section 101 of WRDA 1986 is the basis for accomplishing all river cleanup
downstream of the 5th Street Bridge, within the Federal channel.  The project was determined to
be justified under these authorities.

The Project Area and associated problems were assessed from an ecological perspective.
Common problem matters were identified for different areas in the river, and goals and
objectives were developed.  In addition to considering the No Action scenario, the Ashtabula
River Partnership considered a wide array of alternatives pertaining to sediment dredging,
aquatic ecosystem restoration, transfer/dewatering, treatment technologies, transportation, and
disposal of TSCA and Non-TSCA dredged sediment.  Alternatives were assessed for
environmental and social acceptability, for engineering and economic feasibility, and for
optimizing project objectives.  Three alternative dredging scenarios were assessed and evaluated
during Plan Formulation: Shallow Dredge, Deep Dredge, and Bank-to-Bank-to-Bedrock
Dredging. The assessment identified the Deep Dredge scenario as the optimized and
Recommended Environmental Dredging Plan for contaminated sediment removal.  The Deep
Dredge scenario removes the amount of contaminated sediment consistent with the ARP’s goals,
moderates costs and adverse impacts, and meets ecological restoration goals for the river.  The
assessment also identified measures for aquatic ecosystem restoration to be pursued as a separate
project, but related component, of the Recommended Environmental Dredging Plan.  These
measures would be undertaken under the Section 206, or similar, authority.
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The Recommended Environmental Dredging Plan involves:

1. dredging (environmentally) of approximately 696,000 cubic yards of
contaminated sediments, including up to 150,000 cubic yards that would be
handled and disposed of in accordance with Toxic Substances Control Act
(TSCA) regulations based upon available dredging technology, marine equipment
and levels of PCB contamination;

2. developing and utilizing a transfer/dewatering facility at Norfolk Southern
property located between Slip 5A (a.k.a. the Conrail Slip) and the Ashtabula
River;

3. transport of the dewatered dredged sediment to a developed upland landfill at the
State Road disposal site; and

4. Disposing of the sediment, as appropriate, in the developed upland landfill
facilities at the State Road disposal site.

Dredging would be performed by a marine operation utilizing a derrick boat to excavate
contaminated sediments with an environmental or enclosed clamshell bucket, or other low
turbidity dredge technology. The sediments would be loaded into dredge scows and transported
to a transfer/dewatering site. The use of this special clamshell bucket in combination with silt
curtains placed around the excavation would minimize the dispersion of resuspended sediments.
Environmental protection measures were incorporated into the Recommended Environmental
Dredging Plan and will be further addressed in the detailed project design, construction,
operation, and maintenance plans to meet Federal, State, and local regulations.

The Recommended Environmental Dredging Plan includes a shoreline transfer/dewatering
facility located between Slip 5A (a.k.a. the Conrail Slip) and the Ashtabula River on Norfolk
Southern property.  The area estimated for the transfer/dewatering facility is between 5 - 10 acres
in size and includes the 1993 Interim Dredging and Disposal CDF.  All the dredged sediment
would be transported by scow to the transfer/dewatering facility staging area where the
sediments would be off-loaded, dewatered to meet the legal requirements for containment of no
free liquid prior to being final landfilled, and loaded into trucks for transport to the final disposal
facility.  The transfer/dewatering facility would employ the use of passive technologies for
sediment dewatering, and collection and treatment of decant and elutriate water to meet state
water quality discharge standards.  The Recommended Environmental Dredging Plan includes
the use of multi-media filtration and carbon column treatment methods to treat decant and
elutriate water.

When project remedial actions are completed, the transfer/dewatering site would be razed and
sediment from the 1993 Interim Dredging CDF will be placed in the ARP’s disposal facility.
The 1993 Interim Dredging facility consists of approximately 40,000 cu. yds. of dike material
and 30,000 cu. yds. of interim dredged material for a total of 70,000 cu. yds.  The estimated
30,000 cu. yds. of contaminated dredged material would be disposed of in the ARP Non-TSCA
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landfill. The relatively clean dike material will likely initially be utilized to construct part of the
dewatering facility then later either graded over the transfer/dewatering site or disposed of
elsewhere as fill material possibly at the ARP Non-TSCA disposal site.

The Recommended Environmental Dredging Plan includes the use of the State Road site as the
upland landfill disposal site for the project.  The State Road site has been disturbed by past
development and recent demolitions, is of little value to fish and wildlife, and contains a small
wetland within the northeast corner of the site that would be avoided.  The Fields Brook
Superfund remediation project material is being disposed of at the State Road site.  There is
sufficient site capacity for the Ashtabula River Partnership dredged elevated PCB and RAD
material to be disposed of in a new landfill facility adjacent to the Fields Brook disposal facility.
There is also sufficient capacity for the Non-TSCA ARP dredged contaminated material to be
disposed of in a new landfill facility adjacent to the Fields Brook disposal facility.
Assessment/evaluation determined that this is the overall preferred disposal alternative and
accordingly is the Recommended Environmental Dredging Plan for the project disposal
component.  The upland landfill disposal facilities at the State Road site would also include
leachate collection, treatment, and monitoring facilities, closure, and post closure monitoring
measures.

An alternative plan for contaminated sediment disposal would be the use of existing disposal
facilities to store TSCA and/or Non-TSCA classified sediments.  The ARP would like to reserve
the option whereby the ARP and/or project contractor could dispose of the Non-TSCA dredged
sediments in appropriate existing environmentally acceptable disposal facilities, if demonstrated
to be substantially more cost-effective. Specifically, dewatered Non-TSCA dredged sediments
would be transported to, and disposal of, in an existing solid waste disposal facility that could
accept the material under a current or modified permit.

The Ashtabula River Partnership Section 312(b) Sub-Committee evaluated an array of
alternatives for dredging and aquatic ecosystem (habitat) restoration to identify optimized plans.
The evaluation included use of the Ohio Habitat Assessment Procedure (OHAP) and associated
indices. Indicators include such items as; water quality, Qualitative Habitat Evaluation Index
(QHEI), Invertebrate Community Index (ICI); the Fishery Index of Biological Integrity (IBI),
percent of fish with external anomalies, and the return of endangered species.  The procedure and
evaluation utilized biological survey data from creeks and rivers similar to the Ashtabula River
but without contaminants, bulkheading, or significant vessel traffic.  Data primarily from
Conneaut Creek and Grand River were used.  This comparison provides information on what
Ashtabula River ecological conditions would be with various measures for removal of
contaminants and habitat restoration.  Restoration opportunities were particularly evident in the
area between the 5th Street Bridge and the upper turning basin.

The evaluation identified the potential for considerable improvements in physical, benthic, and
fishery habitat with extensive contaminant removal and even more with habitat restoration, as
possible.  Restoration of more than 20 acres of aquatic and fishery habitat, resulting in increases
of tens of quality fish species and hundreds of fish per kilometer could be expected.  This was
further related to human economic values.
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The recommendations set forth in the CMP for aquatic ecosystem restoration will not be
addressed in the design document for the environmental dredging project. The ARP’s
environmental dredging project addresses contaminated sediment removal only.  It is the intent
of the ARP to undertake the recommended aquatic ecosystem restoration measures as an
independent, but related, project under the Section 206 (or similar) authority.  Presuming funds
are available, it is the further intent of the ARP to complete the planning and design of the
aquatic ecosystem restoration measures concurrent with the design and implementation of
environmental dredging so that when dredging is complete, the aquatic habitat restoration
measures would be implemented in the target areas.

Construction of project facilities and operations for implementation of environmental dredging is
addressed in the following paragraphs.  The project will likely occur over a five-year time frame
to include in the first two years contractor mobilization, construction of project facilities (i.e.,
transfer/dewatering facilities and landfill disposal facilities) and three years for dredging and
disposal operations.  Aquatic ecosystem restoration, as it is related to this project, will be
undertaken as a separate project under the Section 206 (or similar) authority, assuming the
availability of Section 206 funds and a Non-Federal sponsor, concurrent with the design and
implementation of environmental dredging.  Construction of this project would follow
completion of the remediation of Fields Brook.

Dredging the Ashtabula River sediments may have short-term negative environmental effects on
the river and, to a lesser extent, Ashtabula Harbor and Lake Erie.  However, the long-term
beneficial impacts far outweigh the adverse effects, most notably environmental remediation and
the continuation of commercial shipping and recreational boating.  Dredging sediments from the
river would eliminate the ability of these contaminants to be resuspended and transported
downstream and into Lake Erie.  Dredged sediments from operations and maintenance dredging,
and/or shoreline excavated sediment discharged into the initially dredged area would provide an
immediate clean cover and expedite ecological recovery. Future sediment deposits would be
essentially clean and able to support a better variety of benthic organisms, enabling the river to
achieve a higher diversity of aquatic species.

The ARP project features addressing environmental dredging will be cost shared between
Federal and Non-Federal sources in accordance with the available/pertinent authorities, policies,
and guidance’s.  The Federal and Non-Federal project cost sharing presented herein are those
costs apportioned to the different authorities and associated project river segments.  The costs are
not fixed and will vary with dredging volumes for TSCA and Non-TSCA classified sediments
and the distribution within and adjacent to the different river segments/Federal navigation
channel.

The total estimated Project Cost, with contingencies, is $47,615,0001.  The project is estimated to
be cost-shared $32,772,000 Federal and $14,843,000 Non-Federal, based on project outputs
(commercial navigation and environmental restoration), and in accordance with the authorities

                                                
1    Included in these costs were expenditures over the 50-year life of the project for:  Disposal Site Post

Construction Monitoring ($1,301,300) and Annual Maintenance Expenditures at the Disposal Site ($1,307,900).
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addressed in the CMP.  The Ashtabula City Port Authority has been identified as the project's
local sponsor and will provide all the necessary items of local cooperation, including real estate
requirements and the collection and distribution from local and private sources of the Non-
Federal share of overall project costs.  The State of Ohio has pledged $7,000,000 toward the
project.  The present worth of the proposed project costs is $51,319,900.  An evaluation of the
benefits of completing the ARP Project results in a favorable benefit-cost ratio of 2.66.

The ARP effort has involved a comprehensive planning process, resulting in this CMP that
provides a long-term dredging and disposal management plan for future Ashtabula Harbor
operations and maintenance needs. Implementation of the project is expected to result in full
environmental, economic and social use and development of the lower Ashtabula River and
Harbor.
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