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URS

July 21, 2008

Northeast Shores Development Corporation
317 East 156" St.
Cleveland, OH 44110

Attn.:  Mr. John Boksansky
Project Manager

RE: Euclid Beach Fishing Pier Feasibility Study
Final Summary Report and Conclusions

Dear Mr. Boksansky:

URS has completed the Euclid Beach Fishing Pier Feasibility Study. This final report summarizes the
process, findings, conclusions, and recommendations. Also included within the Appendices are
copies of the reports from the various stages of the study.

Purpose of the Study and Conclusions:

The purpose of this study was to determine the feasibility of reconstructing a new pier from the shore
out into Lake Erie at the site of the original Euclid Beach Park pier. The study included:
investigating the various permits and approvals required,
investigating geotechnical and site conditions affecting the design of a pier at the site,
gathering community and stakeholder input regarding pier uses, programming, and aesthetics,
and determining an opinion of probable cost.

The study has concluded that constructing a new pier at the site is feasible.
Recommendations:

Future steps will include:
- resolving pier ownership, property ownership and lease details, and pier maintenance issues
prior to discussions with permitting and approving agencies.
determining the available budget for pier construction and ongoing maintenance prior to
beginning the design. The budget will strongly influence the design.
gathering more detailed information of site conditions for use in detailed design.
working with permitting and approving bodies and agencies early in the design process to
ensure the design will conform with requirements.
further developing the design of the pier with input from the community and other
stakeholders.
formally initiating and completing the permitting process.
constructing the pier.
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Site and Project History:

The project and study site is at the location of the original Euclid Beach Amusement Park. It is on the
shore of Lake Erie within the limits of the City of Cleveland. The site is now part of the Cleveland
Lakefront State Park operated by the State of Ohio. The site is located north of Lakeshore Boulevard
between East 156" St. and Euclid Creek.

The Euclid Beach Amusement Park had a pier extending from the shore out into Lake Erie from the
late 1800’s through its closing in the late 1960's. It was originally of all-wood construction until the
beach portion was reconstructed in concrete in the early 1900’s. Reportedly, annual maintenance and
reconstruction was required on the wooden portion in the lake due to harsh Lake conditions (waves
and ice) and winter storms. After the park ceased operations, the wood portion continued
deteriorating and is no longer visible above the water line. The concrete portion remains essentially
intact. It has some signs of deterioration, but there is evidence of past repairs, restoration, and
improvements.

Restoration of a pier at the site was identified in a study as an opportunity to enhance the
neighborhood and draw additional visitors and potential business patrons. This study was the first
phase of investigating the feasibility of restoring or building a new pier on the site.

Phases of the Feasibility Study:

The Assessment of Permit Issues and Requirements identified important regulatory permits,
reviews, and approvals required for construction of a new pier at the site. This report is included in
Appendix A. Two major categories of permits, reviews, and approvals were identified: those
pertaining to construction in or near water, and those required for general construction. Agencies
involved in permits, reviews, and approvals for construction in or near water include the Army Corps of
Engineers, the Ohio EPA, the Ohio Department of Natural Resources Office of Coastal Management,
and the US Coast Guard. The type of construction will influence which permits, reviews, and
approvals will be required. Agencies involved in permits, reviews, and approvals for general
construction include the Ohio Department of Natural Resources — Ohio State Parks Division and the
City of Cleveland. Reviews by multiple departments at both entities will be required. The full report
includes details of the permits, reviews, and approvals as well as an anticipated sequence of
permitting and approvals.

The Assessment of Geotechnical and Site Conditions identified conditions at the site which will
influence the design of a pier constructed at the site. This report is included in Appendix B. Important
conditions include general site uses and improvements on this site and adjacent sites, the
geotechnical substrate on the shore and in the Lake, and Lake conditions themselves. General
conditions to be considered on this and adjacent sites include the beach and stone breakwaters, the
adjacent shorelines, and the adjacent mouth of Euclid Creek and the Wildwood Park Marina.
Geotechnical conditions at the site are primarily glacial till underlying both the lake and the sand
beach, with bedrock approximately 40'+ below beach and lake level. Pilings from the old pier and
other structures likely remain beneath the lakebed. Lake conditions include seasonal and annual
variations in water level, waves, ice, lakebed depth, and littoral transport of sediments. These
conditions will all influence the layout of a pier and its supports; the depth, cost, and type of supports;
and the clear height to the underside of the pier’'s superstructure. The assessment includes
recommendations for types of pier construction, clearances beneath the pier, and further
investigations required.
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The study involved public input and development of conceptual designs, culminating in a public
presentation of a proposed pier concept. Details of this process are included in Appendix C. The
steering committee included members of Northeast Shores Development Corporation, URS, the
ODNR State Parks management, the ODNR Office of Coastal Management, the City of Cleveland,
Cuyahoga County, Euclid Beach Park Now, and other organizations and interested citizens. Meetings
identified goals for the pier to include providing public access to the water, providing a place for
fishing, complementing the adjacent swimming beach, providing a destination for people to come to
the neighborhood, providing an enhanced downtown skyline view, and becoming a focal point for this
portion of the Lakefront State Park. The committee members also provided input on visual and
thematic likes and dislikes. Using this input, URS developed four unique pier concept schemes for
review and discussion by the committee. While the committee response was by no means unanimous
in the selection of any one of the four concepts, the input was positive and a single pier concept was
then developed incorporating a great number of the desirable features identified in each of the
concepts. This conceptual pier design was then presented to the general public in a meeting on April
29, 2008 at the Nottingham Public Library. The feedback was again positive, and the conceptual
design provides a starting point for development of possible costs and for further development of a
pier at the site. The final pier concept extends the end of the existing historical concrete pier remnant
straight into the lake similar to the alignment of the original pier. This alignment was favored by many
— but not all - committee members. The pier provides a connection to the beach at the end of the
existing concrete pier remnant before the new pier extension rises to a higher elevation both to clear
the existing stone breakwater mound and to provide adequate clearance above waves and ice stacks.

The final phase of the study involved developing an opinion of probable cost  for constructing the
pier depicted in the final concept. This will assist in planning for design of a future pier as well as for
budgeting and obtaining funding for construction of the pier. Details of the opinion of probable cost
are provided in Appendix D. At this general conceptual stage of design, an opinion of probable cost
can have an accuracy of +/- 30% or more due to the many variables that have yet to be determined.
These can include detailed geotechnical conditions, actual bathymetric data (water depths), required
foundation types and depths, findings and requirements of studies required for permitting, actual
design of the structure based on detailed calculations, and unforeseen site conditions during
construction.

The opinion of probable cost for design & construction of the pier as presented in the final concept is
approximately $4,000,000.00. This pier is significantly larger than many other piers in the area. It was
felt that the width of the pier needs to at least match the width of the original concrete pier remnant
which will provide access to the new pier extension. The pier also needs to extend to the offshore
stone mound breakwater and some distance beyond it to provide suitable fishing and separation from
the adjacent beach, as well as provide proportional aesthetics and good sightseeing vistas of the Lake
and the surroundings. The overall length of the pier as well as the increased width beyond the stone
breakwalls was provides visual interest and proportions. The length is also close to the length of the
original Euclid Beach Pier.
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If full funding is not available or is not available all at once, there are a number of options:

- design the pier to be constructed in multiple phases. This would enable the complete design
to eventually be built. However, while the costs of each phase may match incremental
funding availability, the overall cost of a pier built in phases may be higher than the same pier
constructed all at once due to the costs of multiple mobilizations of contractors and
equipment.
design a pier that does not increase in width as it extends into the lake. While this would
reduce the visual interest and lose the geometry tying the pier back to the old fountain
foundation, it would reduce costs.
design a shorter pier. A shorter pier would have less attractive proportions due to its overall
width and its height above the water. However, it would cost less. A pier of reduced length
should still extend at least 40’ or so beyond the breakwater stone mound to provide
separation from the swimming beach as well as provide unobstructed vistas of the lake.
if costs must be reduced, we do not recommend reducing the height of the pier nor do we
recommend significantly reducing the support pier construction. Adequate superstructure
height above the waves and ice as well as adequate durability of the support piers are
necessary to prevent damage or destruction of the pier, as happened to the original
Edgewater Park pier in the mid-1980’s. Cost reductions — if necessary — to the support piers
could include extending the filled sheetpile cofferdams to the full support height in lieu of
installing the tapered ice cones topped by smaller supports. If pile caps supported by clusters
of 4 or 6 individual pipe or H-piles are considered, they should be adequately protected by
armor stone.

Funding for this report

This report was prepared by URS for the Northeast Shores Development Corporation under award
NAO7NOS4190076 from the National Oceanic and Atmospheric Administration, U.S. Department of
Commerce through the Ohio Department of Natural Resources, Office of Coastal Management. The
statements, findings, conclusions, and recommendations are those of the authors and do not
necessarily reflect the views of the National Oceanic and Atmospheric Administration, Department of
Commerce, Ohio Department of Natural Resources, or the Office of Coastal Management.

We appreciate the opportunity to work with you on this project. If you have any questions regarding
this report, please feel free to contact me at 216 622-2289.

Greg Thein, PE
Sr. Engineer/Project Manager
URS Corporation

ARCHITECTS
ENGINEERS
PLANNERS

Euclid Beach Pier Study



Appendix A

ARCHITECTS
ENGINEERS
PLANNERS

Euclid Beach Pier Study



URS

May 14, 2008

Northeast Shores Development Corporation
317 East 156" St.
Cleveland, OH 44110

Attn.:  Mr. John Boksansky
Project Manager

RE: Euclid Beach Fishing Pier Feasibility Study
Scope Item A: Assessment of Permit Issues and Requirements, rev.1

Dear Mr. Boksansky:

URS has completed scope item A of the Euclid Beach Fishing Pier Feasibility Study, the Assessment
of Permit Issues and Requirements. This report summarizes permit issues and requirements
associated with modifying the existing pier remnant or constructing a new pier.

The report incorporates comments received from the ODNR Office of Coastal Management following
their review of the initial February 12 draft issue of this report, as well as an additional comment
following review of the March 28 final report.

The original Euclid Beach Fishing Pier extended from the land into Lake Erie. The landside portion
was constructed of concrete and extended to the water’s edge. It remains essentially intact to this day.
The portion of the pier that extended into Lake Erie was constructed of wood pilings and wooden
framing. It reportedly extended far enough into Lake Erie to allow enough depth of water for docking
of ferry boats. Because of its wooden construction and the harsh Lake Erie winter conditions, the
wooden portion of the pier reportedly required annual maintenance and repair.

The proposed improvements to the pier will extend the pier once again into Lake Erie to bring park
visitors into closer contact with the lake and to enhance the park and the neighborhood as a
destination. However, any new construction both on land and in the water will be subject to numerous
reviews and approvals by governmental agencies having jurisdictional authority. Applications for
review and permitting will require detailed design and in some cases studies of the impacts the new
construction will have on the surrounding area. The following sections of this report identify the water
construction permit and approval requirements first, followed by the land construction permits and
approvals. It is generally expected that the water permits will take precedence because the project
will not occur without them and they generally are more involved and have longer lead times.
Issuance of water construction permits and approvals are also generally a pre-condition for issuance
of the land permits and approvals. It is anticipated that informal preliminary review and buy-in of the
general design will occur with land permitting and approval agencies prior to formal application for
water permits and approval. Because of this sequencing, it is generally anticipated that any objections
and concerns that arise during the formal land permitting and approval process can be addressed with
simple design modifications that will not affect the previously-granted water permits.
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Identified Water Construction Permit and Approval R

equirements and Agencies

Permit or Agency & Application/Fee Comments (see additional discussion
regulatory Contact Person immediately following this table)
authority
8404 Clean Army Corps of Single application Depending on type of construction, either a
Water Act Engineers - covers 8404 & 810. | General or Individual Permit is required.
Buffalo District No associated fees. | - General Permit is a Letter of Permission
and Regulatory or Nationwide Permit.
Branch Individual Permit requires 30-day Publid
Section 10 Notice and comment period.
Rivers and Richard Ruby Note §404 review also requires
Harbors Act 716-879-4109 Endangered Species and Cultural
Resourced.g.Historic Properties) review.
8401 Clean OEPA — DSW — | Fee schedule based Depending on type of construction, an
Water Act 401/Wetlands on amount of fill and individual 401 review may be required,
Unit whether applicant is a along with a 45-day Public Notice,

Dan Osterfeld
614-644-2156

public agency

comment period and Public Hearing.
Pier constructed on individual driven pild
is the only probable scenario that would
avoid the individual 401 process.

kS

8401/404 Clean
Water Act
Mitigation for
Impacts

Army Corps of
Engineers -
Buffalo District
Regulatory
Branch

Mark Scalabrino
716-879-4327

Also a potential
requirement for 401
Water Quality
Certification by
OEPA

The Corps of Engineers and/or OEPA may
require mitigation to offset the impacts of fill
associated with new pier.
This could take the form of an aquatic
shelf or reef to replace/improve habitat.
This is not a separate permit, but could
represent a project cost and is listed
separately from §401/404 permits.

Coastal Zone
Management
ORC 1506.40
and Section 307
of the Coastal
Zone
Management Act
(16 USC 8§1456)

Ohio Department
of Natural
Resources —
Office of Coastal
Management

Steve Holland
419-626-7980

Shore structure
permit; Coastal
Consistency
Statement;

No permit application
fees.

Submerged land leas
under certain
conditions.

While there is no fee associated with the
permit application, there will be costs
associated with the permit, such as the cost
for surveying and engineering services.

A submerged land lease is not required for
eimprovements falling within the limits of the
ODNR Parks lease. Improvements beyond
lease limits or duration may require a
submerged land lease. See discussion
following this table.

vJ

the

33 CFR 86
866.01 — Private
Aids to
Navigation

US Coast Guard
1240 E. §' st.
Cleveland

Dept. of Homeland

Security, US Coast

Guard form C&G2554
No fees noted

After a structure in the water is approved by
the Army Corps, aid to navigation lighting

the lighting is through the US Coast Guard.

may be required. Permitting and approval f¢r
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Water Construction Permit and Approval Requirements

Water construction permitting and approval requirements are dependent on the type of pier
construction as well as means and methods for construction. For example, if the pier is constructed
on driven piles (i.e., no fill required), then a General Permit from the Corps could address the
8401/404/10 permit requirements and minimize the level of effort and time required. The General
Permit would be a Letter of Permission and/or Nationwide Permit from the Corps of Engineers. If any
substantial fill is required to construct the pier, then Individual 8401/404 Permits will likely be required.
The Individual Permit scenario requires Public Notice and comment periods (for both 401 and 404
processes), and could have associated mitigation requirements. The individual 8401/404 application
requires an analysis of alternatives relative to a variety of social, economic and environmental factors,
and will include documentation of engineering design and other supporting technical studies. It is
anticipated that the construction of the pier at Euclid Beach Park will require some form of filled
structure in order to resist wave action and wintertime ice impact and thrust.

A pre-application meeting with all regulatory agencies is recommended at the onset of final design.
Preliminary alternatives are usually presented at the pre-application meeting to solicit feedback from
agencies regarding regulatory review processes. Joint §401/404 permit applications are often
submitted concurrently, but the Corps of Engineers is typically the lead agency and is the first to issue
a Public Notice. The 401 Public Notice, which is drafted and published by the applicant/agent, follows
a few weeks later. Ohio EPA rules require that an individual 401 for work in Lake Erie must have a
formal Public Hearing, which is scheduled near the end of the 45-day Public Comment period. Final
mitigation requirements can be worked-out after applications are submitted. The Army Corps typically
waits for OEPA to issue the 401 Water Quality Certification (i.e., “permit”) before they issue the 404
permit. Traditionally, this has been about a 1-year process, but the agencies have been working to
reduce this time frame. Submittal of a complete application and judicious follow-up agency
coordination can accelerate the process. The Section 10 permit is typically issued as a component of
the 404 permit from the Corps.

The ODNR Coastal Zone Management requirements are generally addressed concurrently with
401/404 requirements. The Shore Structure Permit application must include project drawings
designed and stamped by a professional engineer licensed in the State of Ohio. The Consistency
Statement is a component of the CZM approval, and serves to ensure that the project is consistent
with Ohio’s approved Coastal Management Plan.
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Water Construction Permit and Approval Requirements (continued)

It was noted by the Office of Coastal Management that improvements made within the limits of the
ODNR Parks Division management lease at the site are not subject to submerged land requirements.
The details of the current management lease are not known and detailed review is beyond the extent
of this study. The management lease may include waters beyond the recorded property line. This
can be investigated in future phases of the project development.

If the improvements fall partially or entirely beyond the limits of the current lease:
The lease could be modified to include the entire area where the improvements occur, and a
submerged land lease would not be required.
If the lease is not modified, a submerged land lease could be required, pending further
evaluation by the ODNR Office of Coastal Management, as well as the ODNR administration.

The Park’s current management lease reportedly extends through 2027. If the lease were not
renewed, the pier or other improvements would be subject to a submerged land lease. If the city
remains the owner and the pier remains a public use facility with no income generated by the city, the
lease rate would most likely be a nominal $1 per year. Additional information on lease rates can be
found in the Ohio Administrative Code — OAC 1501-6-06 Rental.

Submerged Land Lease requirements were changed last year by Governor’s Directive and were more
recently challenged in state court. Previously, the State of Ohio required a lease for any structure
placed lakeward of the Ordinary High Water Mark of Lake Erie. The State of Ohio, in its role as
proprietor in trust on behalf of the public, claimed ownership for all these “submerged lands”.
Implementation of the Governor's Policy Directive on lease issues will require a formal rulemaking
process, which is ongoing. If a submerged land lease is required, then the services of a Licensed
Professional surveyor will also be needed. Finally, if a submerged land lease is required, a resolution
or ordinance from the local government authority in support of project is also required for the overall
CZM approval process.

The US Coast Guard reviews and approves aid to navigation lighting to mark structures located in
navigable water. They require that a structure has first been reviewed and approved by the Army
Corps of Engineers. Their application requires information about the structure as well as information
about the proposed navigation lighting. Navigation lighting may be required not only for the
permanent structure, but also for temporary conditions during construction. Local USCG regulations
and the local District Commander prescribe the lighting requirements.

The first step in obtaining water permits involves submitting a complete 8404 permit application, which
is usually combined with the 8401 application. Final mitigation requirements can be determined at a
later date, but will need to be addressed conceptually in the application. ODNR permit application
submittals to meet Coastal Zone Management requirements should be prepared immediately following
the pre-application meeting with all regulatory agencies so that simultaneous review occurs. This
should allow sufficient time for reviews, etc. in the CZM process, which can take as long as the
401/404 process. Finally, Coast Guard permitting for any required aid to navigation lighting is
required.
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Identified Land Construction and Public Access Perm

it and Approval Requirements and

Agencies

Permit or Agency & Application/Fee Comments (see additional discussion
regulatory Contact Person immediately following this table)
authority

Ohio State Parks
— operator of the
Cleveland
Lakefront State
Park network —
including the site

Ohio Department
of Natural
Resources — Ohig
State Parks

Wayne Holmes —

Project
documentation to be
submitted through
office of the Regional
Park Manager for
review by regional

As operator of the park, the ODNR/State

Parks is responsible for safety, maintenanc
and operation of the park. Reviews of the

prOject design are anticipated to include:

Review of engineering design
Review of code compliance.

of the Euclid Regional Park manager, ODNR Review for compliance with ODNR Parlfs
Beach pier. Manager State Parks standards.
216-881-8141 Development Group, Review of safety issues.
& ODNR Division of Review of maintenance and upkeep
Engineering. No fee requirements.
is anticipated, | . Reyiew of compatibility with adjacent
pending confirmation uses (ie. swimming beach).
of lead agency and
owner of the pier.
City of City of Cleveland
Cleveland —
owner of the site| Building Dept. Permits are based or] - Permit will be required, following ODNR
per property Tim Wolosz a percentage of & Army Corps approval. Also submit
records, and Commissioner, construction cost — stormwater pollution prevention plan to
municipal Permitting. typically %2 to 1%. city and to Cuyahoga Soils & Water
jurisdiction Conservation District.
within which the
pier resides. Planning Dept. Fees expected to be | . Citywide Design Review Committee wil
Jean Crawford | less than $4000; may retain local authority and must sign off qn
216-664-2210 be waived depending any alterations or additions.
on lead agency.
Parks Dept. N/A Parks Dept.- Div. of Research, Planning,
Chuck Sekerak & Development will defer to the ODNR
216-664-3284 for review and approval.
Historic National Register | N/A The site is not listed as a historic site ppr
preservation of Historic Places NRHP website
requirements status?
Historic Cleveland N/A The site and pier are not listed as a
preservation Landmark status? Cleveland Landmark (although the Euclid
requirements Beach entry arch is listed).
Historic Ohio Historical N/A The site and pier are not listed as an OHS
preservation Society historic historic site.

requirements

site status?
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Land Construction and Public Access Permit and Appr oval Requirements

The site is part of the Cleveland Lakefront State Park, which is operated by the Ohio Department of
Natural Resources (ODNR). Land construction and public access permitting and approval
requirements are anticipated to be controlled by both the ODNR Parks Division (lessee of the land and
operator of the park through 2027) and the City of Cleveland (owner of the land and the municipality
within which the pier resides). Research has indicated that the site containing the land portion of the
pier is titled to the City of Cleveland. The preceding section - Water Construction Permit and Approval
Requirements — discusses the significance of the boundary and duration of the lease area on the
coastal permitting and approval process.

The ODNR Parks Division reviews will be routed through the office of the Regional Park Manager,
who will review them and forward them to the ODNR State Parks Development Group and the ODNR
Division of Engineering. A listing of anticipated review items is included in the preceding table. The
ODNR Parks approval will be contingent upon review and approval of the project by the Army Corps
and the ODNR Coastal Management group.

The City of Cleveland has indicated that a building permit from the Department of Building and
Housing will be required. This will involve review by the city of conformance of the design to the
requirements of the Ohio Building Code. Additionally, the city has indicated that any pier
improvements will require review by the Citywide Design Review Committee of the Cleveland
Planning Commission. Design review is required to ensure that any visual changes to structures or
open spaces enhance the architectural character of the city and its neighborhoods. The review is
required for any improvement on any publicly owned property anywhere in the city. A requirement for
city review and approval is prior review and approval of the project by the Army Corps of Engineers
and the ODNR. Finally, the city will require a Storm Water Pollution Prevention Plan to be submitted
to the city and reviewed by the Cuyahoga Soils and Water Conservation District.

Ownership of the proposed pier improvements, maintenance responsibility for the pier, and
designation of the lead governmental agency for design and construction administration of the pier
improvements will have a significant impact on the approval process. This report identifies the permits
and approval processes that are necessary to proceed with construction — these permits and
approvals are based primarily on meeting certain technical and aesthetic requirements. However,
satisfactorily identifying and resolving issues of ownership, maintenance responsibility, and lead
development agency must be accomplished prior to seeking these permits and approvals. The ODNR
Parks Division has said they typically have taken the lead in securing funding, project design,
construction execution, and construction administration at the Cleveland Lakefront State Park
properties. However, they have indicated that their current maintenance budget is already stretched
thin, and that it may be cut further. They have also indicated that they have an extensive backlog of
deferred maintenance on existing State Park properties and improvements. While the ODNR may
take the lead on design and construction administration of any proposed pier improvements,
identifying funding independent of the ODNR budget for design, construction, and maintenance of the
improvements would most likely be required prior to receiving ODNR’s agreement to take on the
project and begin the permitting process.

Note that construction could be also subject to the Shore Structure Permit requirements listed in the
Water Construction section even if located wholly above the Ordinary High Water Mark.
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Land Construction and Public Access Permit and Appr oval Requirements (continued)
General design recommendations for public access and general construction of the pier include:

1. The Ohio Building Code governs design of the pier superstructure. Additional specialty
engineering requirements to resist wave, ice, and scouring action (typically not covered in the
OBC) will be required for construction at the shoreline and in the water.

2. The Ohio Building Code governs design requirements for safety guarding and access on
portions over land. It is recommended that the OBC criteria also be used for portions of the
pier constructed over water. Waterfront structures do not always require the same edge
guarding as land structures where there is a drop to hard ground as opposed to a drop to
water. Edges of waterfront structures are often guarded only with ropes or chains to provide
better access to boat docking, for fishing, or for visibility. However, since this pier will be used
by the general public, some of whom may not be cognizant of waterfront hazards, more
stringent OBC edge guarding (railings) should be considered.

3. Limited maintenance requirements should be incorporated in the design through use of good
detailing and limited-maintenance materials of construction.

4. Safety requirements similar to those enacted for facilities along the Cuyahoga River should be
considered. Those requirements include access to life preservers as well as provisions for
people who accidentally fall in the water to climb out of the water and onto the pier.

5. Any new pier additions shall be ADA compliant with current codes, as the pier will be a place
of public accommodation with guardrails. The existing pier is not ADA accessible since it has
steps at the entrance to the pier. It is technically exempt from ADA requirements as a pre-
existing structure. It is recommended to alter the existing pier by installing a ramp at the
location of the existing pier entry steps. It is also recommended to consider installing flat
landings (at least 5'x5") at 30’ intervals along the length of the existing pier.

Summary

Repair of the existing pier and any additions to or extensions of it will involve construction both on land
and in or over the water. Regulatory approval and permitting will be required both by governmental
authorities having jurisdiction over the land and the water, as well as by governmental bodies or
authorities that will own and maintain the pier. Permits and the approval process are required to
review the design for safety, conformance to applicable code and aesthetic requirements, and to
evaluate that any new construction does not have adverse effects on the surroundings.

Pier construction in the water is regulated by the Army Corps of Engineers, the Ohio EPA, the ODNR,
and the Coast Guard. Pier construction on land, as well as the superstructure and public access
components of the pier, would be subject to review and approval by a number of governmental
entities. The ODNR — as operator of the park and lessee through 2027 — would review the project for
conformance with their park operating requirements as well as conformance with building codes. New
pier construction will also have to be submitted to various City of Cleveland departments and
commissions having jurisdiction.

Perhaps the most critical issue will be identifying the agency which will own and maintain the pier as
well as lead the design, permitting, and construction effort.
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Anticipated Sequence of Permitting and Approvals:

The anticipated sequence of permitting and approvals is:
- Identify funding sources as well as the lead government agency for development,
construction, ownership, and maintenance of the pier improvements.

Develop the design, and review and receive general approval and buy-in of the general pier
improvements from the ODNR Parks departments and the relevant City of Cleveland
departments.

Schedule pre-application meetings with all regulatory agencies.

Complete necessary design documentation, drawings, and studies, and apply for Army Corps,
ODNR Coastal Management, and Ohio EPA approvals as required.

After receiving approvals and permits from the agencies listed in the previous item, revise the
design (if required) and receive final review and approval from the ODNR Parks Division
departments.

Submit the design to the US Coast Guard for review and identification of any required
signage, lighting, and signaling.

After receiving approvals and permits from the ODNR Parks Division, submit to the
appropriate City of Cleveland departments and review boards.

Funding for this report

This report was prepared by URS for the Northeast Shores Development Corporation under award
NAO7NOS4190076 from the National Oceanic and Atmospheric Administration, U.S. Department of
Commerce through the Ohio Department of Natural Resources, Office of Coastal Management. The
statements, findings, conclusions, and recommendations are those of the authors and do not
necessarily reflect the views of the National Oceanic and Atmospheric Administration, Department of
Commerce, Ohio Department of Natural Resources, or the Office of Coastal Management.

We appreciate the opportunity to work with you on this project. If you have any questions regarding
this report, please feel free to contact me at 216 622-2289.

Greg Thein, PE
Sr. Structural Engineer/Project Manager
URS Corporation
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June 10, 2008

Northeast Shores Development Corporation
317 East 156" St.
Cleveland, OH 44110

Attn.:  Mr. John Boksansky
Project Manager

RE: Euclid Beach Fishing Pier Feasibility Study
Scope Item B: Geotechnical and Site Conditions Assessment, rev. 1

Dear Mr. Boksansky:

URS has completed scope item B of the Euclid Beach Fishing Pier Feasibility Study, the Geotechnical
and Site Conditions Assessment. This report summarizes geotechnical and other site conditions that
will affect the design, permitting, and construction of proposed improvements and additions to the
existing Euclid Beach Pier. This report incorporates comments received from the ODNR Office of
Coastal Managements following their review of the initial March 10 draft issue of this report.

This report is a general overview of site conditions and was based on publicly available information.
Detailed geotechnical investigations, studies, and testing were not performed as part of this general
assessment. Detailed investigations, studies, and testing will be performed in later phases of the
development of this project as the direction and scope of the project become more clearly defined.

Site History

Euclid Beach Park was an amusement park first developed in the late 1800's with operations
continuing through the end of the 1960’s. The park included amusement rides, a dancing pavilion,
beach facilities, and a pier that extended into Lake Erie from the shore’. The original Euclid Beach
Pier was constructed both of wood in some areas and of concrete in others. See photographs in the
Appendix of this report.

The landside ramp portion of the pier was constructed of concrete and extended from the bluffs to the
water’s edge. It remains essentially intact to this day, although it shows evidence both of past repairs
and of ongoing deterioration. This portion of the pier was reportedly constructed in 1912 to replace
the original wood construction. Details of the construction of the concrete pier’s superstructure and its
foundation system are not known. Further research, testing, or exploratory digs to verify existing
conditions may be required depending on the eventual scope of the modifications to the pier. The
ramp is approximately 157’ long and 24’ wide, widening to 30’ at the upper end. Just east of the ramp
lies a round concrete foundation - part of the original Sea Swing ride, which was later converted to a
lighted reflecting fountain.

! Mitchell, Sandy. (10-25-2007). “The History of Euclid Beach Park (1894-1969).”

http://cleveland.about.com/od/clevelandhistory/p/euclidbeachpark.htm
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The portion of the pier extending into Lake Erie was constructed of wood pilings and wooden framing
and reportedly remained that way throughout its entire life. It reportedly extended far enough into
Lake Erie’s deeper water to allow docking of ferry boats that served the park in its early years. An
historic aerial photo shows the wooden portion of the pier extending nearly 500’ into the lake beyond
the end of the concrete portion. Because of its wooden construction and the harsh Lake Erie winter
conditions, the wooden portion of the pier reportedly required annual maintenance and repair.
Historical photos taken between the time that Euclid Beach Amusement Park closed and the present
time show remnants of wooden and concrete-filled corrugated steel pilings protruding out of the lake
at times when the water levels are low. It can be anticipated that these pilings remain intact below the
water surface, and particularly below the sediment of the lake bed. Foundation design for any new
additions or extensions of the pier will have to take this into account.

Historic photos show that the shoreline to the east and west of the pier was covered by a sand beach.
It is not known whether the beach was natural or if it was supplemented by the park operators.
Shoreline erosion was reportedly an ongoing issue during the park’s operation. Some beachfront
attractions were reportedly lost to erosion during extreme storms over the years. However, the park’s
operators constructed a variety of jetties to counteract the erosion. These were reportedly successful
at slowing erosion and actually maintained or increased some beach areas.

Existing Conditions
Location

Euclid Beach Park is now part of the Cleveland Lakefront State Park along Lake Erie in Cleveland,
Ohio. Euclid Beach, Villa Angela, and Wildwood Park are adjacent sections of the State Park
clustered near the mouth of Euclid Creek at Lake Erie — Wildwood Park is east of Euclid Creek, Villa
Angela is just west of Euclid Creek, and Euclid Beach is just west of Villa Angela.  All three park
sections are located between Lakeshore Blvd. and Lake Erie, and between E.156th St. on the west
and Neff Rd. on the east. In addition to the park facilities, there are also apartment buildings,
commercial buildings, and a mobile home park in the immediate area. Please refer to the overall site
plan sketch in the Appendix of the report.

Shore Features Adjacent to the Site

Shoreline conditions in the vicinity are worth noting as they could affect or be affected by any pier
construction. To the west (southwest) of the pier there are two combined sewer outfalls (CSQ’s) —
one at the end of East 156" St. (approximately 850’ west), and the second just west of that (an
additional 720’ west). Further westward — approximately 5000’ — is the Northeast Ohio Regional
Sewer District’'s Easterly Sewage Treatment Plant. The adjacent shoreline immediately to the west of
the pier is presently covered by smaller armor stone and driftwood near the water’s edge, with ground
cover, shrubs, and trees taking root closer to the bluffs. The mouth of Euclid Creek is approximately
1700’ east (northeast) of the pier. To the east of the creek is Wildwood Park and its marina. The
marina is protected by breakwater walls on two sides and by a jetty on the west side separating it from
Euclid Creek. The marina’s breakwaters and the jetty on the east bank of Euclid Creek appear on a
1956 aerial photos. NOAA chart 14829 shows a fish haven (Stadium East) approximately 4700’ to the
east beyond Euclid Creek and the Wildwood Park Marina, and located approximately 1500’ lakeward
of the shore. A submerged water intake pipe extends lakeward from the vicinity of Wildwood Park to a
water intake crib approximately 18,000’ from shore.
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Shore Features at the Site

The present shoreline features on the site between Euclid Creek and the pier have been largely
shaped by site improvements constructed between 1993 and the present. The shoreline in this area
contains a beach and is protected by six detached stone rubble mound breakwaters as well as a jetty
which extends the west bank of Euclid Creek into the lake as far as the rubble mounds. The rubble
stone mounds are approximately 160’ to 190’ long (parallel to the beach) and 35’ wide at the water’s
surface. The clear openings between the mounds are approximately 120’ to 140" wide. The rubble
mounds are approximately 170’ to 200’ from the beachline shown in a 2003 aerial photo, and are
approximately 140’ to 145’ lakeward of the end of the remaining Euclid Beach pier structure. The tops
of the rubble mounds are estimated to be between elevation 576’ and 580’. Topographical maps
created in 1993 show that only the second and third rubble mounds from the west had been
constructed at that time, and that the jetty on the west bank of Euclid Creek had not been constructed.

Comparison of the 1993 topography with 2003 aerial photos shows the beach width increased by as
much as 50’ at the western end and as much as 130’ near the eastern end. It is not known whether
this is primarily from natural accretion (buildup) due to the new breakwater mounds and jetty, due to
beach replenishment, or due to some combination of the two. Additionally, it should be noted that
average lake water levels in 1993 were approximately 2.5’ higher than average levels in 2003. Some
of the apparent beach gain could be attributable to lower water levels exposing more of the beach.
Still, an estimate of 65’ to 100’ of net gain in beach width is conservative for the eastern half of the
beach after the installation of the detached rubble mound breakwaters. Another notable difference
between 1993 and 2003 is the development of a tombolo - a sandspit above the water level extending
lakeward perpendicular from the shoreline at the end of the remaining pier structure to the first rubble
mound breakwater. Please refer to additional 1994 and 2005 aerial photos included in the Appendix.

Please note that all elevations referenced in this report are referenced to the IGLD85 (International
Great Lakes Datum) benchmarks.

Proposed Improvements

The proposed improvements to the pier will extend the pier once again into Lake Erie to bring park
visitors into closer contact with the lake and to enhance the park and the neighborhood as a
destination. Details regarding construction, size, and all aspects of design are still under investigation
and consideration. Refer to the enlarged site plan in the Appendix. Details regarding design loads,
foundation types and sizes, and general configuration are undetermined. Existing site conditions will
affect the feasibility of constructing a new pier into the lake. The thickness of the lakebed sediments
and the depth to bedrock will affect the pier foundation support recommendations and the stability of
the pier. Adjacent shoreline construction and shore protection structures will also influence the
recommended layout of any new pier construction. Any new construction could impact existing littoral
sand transport patterns either beneficially or adversely — or both. Lake Erie wave and ice conditions
will influence the durability requirements of the pier. Lake conditions will similarly influence the
constructability of the pier. The following sections address these points.
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General Geotechnical and Lake Conditions

The information in the table below was developed from aerial photographs and general reference
maps and information available from the USGS, ODNR, and the Army Corps of Engineers. Detailed

discussion of the information is provided in the sections following the table.

GEOTECHNICAL & LAKE CHARACTERISTICS ALONG ALIGNMENT OF PIER

DISTANCE LAKEWARD FROM BLUFF & TOP OF EXISTING CONC RETE RAMP
o 157 300’ 450’ 600’
(TOP OF (APPROX. (APPROX. AT (NEAR END OF
BLUFF & END OF RUBBLE ORIGINAL
EXISTING CONCRETE MOUND PIER)
FEATURE: CONC. RAMP) RAMP) BREAKWATER)
Ground 595’ 579’ (ramp) 578’ (top of submerged submerged
elevation , breakwater
(approx.) =75’ (beach) mound)
Lakebed beach beach 566'+/-(USGS) 564'+/-(USGS) | 562'+/-(USGS)
elevation , , ,
(approx.) 565'+/(ODNR) 561'+/(ODNR) | 557'+/(ODNR)
Bedrock 534’ +/- 533’ +/- 532’ +/- 531’ +/- 530’ +/-
elevation (estimated) (estimated) (estimated) (estimated) (estimated)
(approx.)
Lakebed Fill, behind thin sand/old | thin sand/ | thin sand/mud/ | thin sand/mud
material & bluff wall. piles (beach) | stones/ old piles | old piles over | /old piles over
thickness over glacial till | over glacial till glacial till glacial till
(estimated) Sand on . . . .
beach. (42" +/- thick) | (33'+/- thick) (29'+/- thick) (27'+/- thick)
Max. still beach beach 9 12’ 15
water depth
(estimated)
Min. still beach beach 3 6’ 9
water depth
(estimated)

Max. & min. still water depth based on El. 574.28’
elevations. Ordinary High Water and Chart Datum Lo

USGS maps and ODNR resources differ in lakebed bath

time, and these maps are not intended to provide a
detailed site-specific bathymetric measurements wil

& 568.18’ highest and lowest monthly average water

w Water levels are slightly lower and slightly high er.

ymetry depths.

Bathymetry can change over
level of detail required for site-specific projects
| be required.

. More
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General Geologic Conditions

The site is located within the northern extents of the Erie Lake Plain in the Interior Low Plateaus
physiographic province. The region is characterized by a very low relief ice-age lake basin that is
separated from the current location of Lake Erie by shoreline cliffs, and is located at elevations
ranging from 570’ to 800'. Pleistocene-age lacustrine sand, silt, clay and wave-planed till over
Devonian and Mississippian-age shale and sandstones are common in this region. Regional surficial
sand and gravel deposits are interbedded with or grade laterally into the silt and clay deposits.
Lacustrine deposits or water-laid tills are thin on the Lake Plain.

According to the United States Department of Agriculture (USDA) Soil Survey for Cuyahoga Countyz,
the predominant soils inland in the project area include the Urban Land Elnora Complex (UeA) and the
Oshtemo-Urban Land Complex (OtB). The Elnora soil applies to ridges on the lake plains and is
comprised of sandy, lacustrine deposits with elevations typically between 600’ and 1,300°. The
Oshtemo soil applies to outwash terraces and beach ridges, with sandy or loamy outwash at
elevations between 580’ and 1,200'. Based on information from the Ohio Department of Natural
Resources’, the near-shore sediments in the project area include sand and may include sandy mud or
muddy sand.

The Devonian-age Ohio Shale is the predominant bedrock in the site area and dips northwest
approximately 6.7 feet for every 1000 feet. The top of bedrock elevation approximately 2,600 feet
inland is 550°. The top of bedrock elevation approximately 4,800 feet lakeward of the stone wall is
500'. If the bedrock dips at a slope of 0.0067 between these two areas, the approximate top of
bedrock in the project area would be 530’ to 534’. Information regarding the rock properties in the
Euclid Beach area was unavailable at the time of this report.

The Appendix contains map information from the Ohio Department of Natural Resources.

2 United States Department of Agriculture Web Soilv@y http://websoilsurvey.nrcs.usda.gov/app/WebSoilSyaspx

3 ohio Department of Natural Resources Interactive$l&/12/2008.
http://www.dnr.state.oh.us/geosurvey/imaps/imapgita841/Default.aspx
“Vormelker, J.D.,Pavey, R.R. and Larsen, G.E., 18@8lrock topography of the East Cleveland, Ohimdyjangle: Ohio Division of

Geological Survey, Open-File Map, scale 1:24000.
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General Lake Conditions

Water levels in Lake Erie vary in a number of ways, including long-term variations over a period of
years, seasonal variations throughout the year, and short-term variations due to wind and storms.

Water levels referenced to the 1985 International G reat Lakes Datum (IGLD85):

Water Levels:
Average Ordinary Chart Datum Highest Lowest
annual level High Water (Low Water monthly monthly
Mark Datum) average average
Elevation, 571.3 573.4 569.2' 574.28’ 568.18’
IGLDS85 : (June, 1986) (February,1936)

As shown in the table, average lake levels can vary by 4’ to 6’ over the course of a humber of years.
This will affect the location of the water’s edge, the depth available for docking and marine traffic, the
height of waves at near shore structures, and erosion patterns.

Water levels vary from month-to-month within a give n year:

Approximate Monthly Deviation From Mean Annual Wate  r Level:

Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. Nov. | Dec.

6" |-6" |-25 [+4 |+7" |[+7 |+7° |+5 |+1" |-25"|-6 |-6

As shown in the table, water levels begin decreasing in the Fall and begin increasing in the Spring.

Storm events can also cause water variations from one end of the lake to the other. Strong sustained
winds can push water towards one end of the lake, increasing the levels at that end and decreasing
levels at the opposite end for anywhere from a few hours to a day. Buffalo at the east end of the lake
and Toledo and Sandusky at the west end are most susceptible. According to a number of sources, 2’
to 6’ variations are not uncommon, and extreme storms can cause temporary lake level increases or
decreases of 10’ to 15’. The effects of storm surges on intermediate points along the south shore
between the ends of the lake are generally less severe.

For design purposes, the US Army Corps Detroit District’'s “Design Water Level Determination on the
Great Lakes” report lists a design water level of 575’ for this reach of the lake.

Wave action and height is influenced by the direction, magnitude, and duration of the wind. However,
wave height in shallow near-shore areas is also limited by the water depth. Waves have crests
(peaks) and troughs (valleys), and the wave height is the difference in elevation between the crests
and troughs. The still water level generally lies slightly below the midway point between the troughs
and the crests. Waves generated within shallow waters may be limited to a wave height of
approximately 60% of the water depth. Larger waves can be generated in deeper waters and travel to
shallower near-shore waters, such as this site. Larger waves may break (or collapse) when they
reach shallower waters when the wave height reaches water with a depth of approximately 1.3x the
wave height. Stated another way, waves may break if their height exceeds 77% of the water depth.
For example, a 10’ wave could begin breaking when it reaches water with a 13’ still depth.

The preceding discussion on wave heights uses general approximations and rules of thumb that are
appropriate for use in the preliminary design phase. Future detailed design phases of the project will
use actual support locations and water depths at these locations to estimate design wave heights, run-
up, and impact and to evaluate structural stability.
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Littoral Sediment Transport

Littoral sediment transport is the transport of sediments along the shoreline by waves and the currents
along the shoreline. The prevailing currents can vary seasonally, but in the vicinity of the Euclid
Beach Pier the overall prevailing direction is from west to east. The sediments being transported are
supplied by beach erosion, bluff erosion, or deposition into the lake from rivers. Erosion of beaches
typically occurs during storm events, and deposition of sediments on beaches typically occurs during
calmer lake conditions. Man-made structures constructed at the shoreline can influence littoral
transport, primarily by intercepting the transported sediments and causing accretion (sediment
buildup) up-current of the structure, and increasing net downstream erosion by reducing sediment
deposition down-current of the structure.

Some structures are intentionally constructed to prevent erosion and build up or maintain beaches.
The detached stone rubble mound offshore breakwater mounds constructed at Euclid Beach within
the past 15 years are an example and are commonly used along the Lake Erie shoreline to help
protect and maintain beaches. A comparison of 1994 and 2005 aerial photographs (before and after
construction) indicates the difference in the beach at Euclid Beach, although the contribution
attributable to beach nourishment is unknown. The jetties constructed on both banks of Euclid Creek
and extending out into the lake are another example of structures that can affect littoral transport.
Jetties and groins typically will increase sediment buildup up-current but can starve beach
replenishment and hasten erosion downcurrent. The western Euclid Creek jetty intentionally performs
this function, protecting the mouth of Euclid Creek from sediment buildup and helping retain sediment
upcurrent at Euclid Beach/Villa Angela.

In the case of proposed pier construction at Euclid Beach, a goal for any new pier construction would
be to minimize any adverse affects on littoral sediment transport as well as improve retention of beach
materials on the site if possible. If the proposed pier extension were to take the form of a solid filled
structure — such as a solid jetty or bulkhead — the structure would most likely aid beach buildup west
of the pier, but could have an adverse affect on the existing beach east of the pier by reducing natural
sediment available for beach replenishment, possibly to the extent that additional beach nourishment
would be required. An open pier structure with widely-spaced intermittent supports would likely be a
preferable alternative as it would allow sediment to pass through. While it could have some impact on
current transport mechanisms, the impact would be less than if a solid pier or one with numerous
closely-spaced supports were constructed. However, even with widely spaced supports that would
have a limited impact on sediment transport, the supports could alter present wave action and sand
deposition patterns leading to the development of a salient — or submerged sand formation
perpendicular to the shore. This in turn could alter existing deposition patterns both on the existing
beach and also up-drift to the west.

Any new pier construction is expected to extend 400’ or less into the lake. At this distance it would be
unlikely to have a significant effect on the shoreline beyond the immediate Euclid Beach/Villa Angela
beach and Euclid Creek. Two other major obstructions — the Euclid Creek jetties and the Wildwood
Marina - already have a more significant impact on the next adjacent shoreline to the east than a new
open pier of 400’ or less projection into the lake.
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Ice Conditions

Ice can cover anywhere between 25% to 100% of the lake surface depending on the severity of the
winter weather. It typically forms initially in shallow sheltered areas near shore and builds outward.
Ice thicknesses of 7” to 12" are typical, although thicknesses can increase to 18" to 24" in bays and
areas that have rafted during severe winters. Ice sheets can break off and form packs which are
moved into the lake and back to the shore depending on the direction of the winds. The sheets in ice
packs can form ice ridges or raft on top of each other and can form windrows or stacks. Rafted and
stacked ice can commonly attain heights between 5" and 10’ above water level.  In extreme cases —
typically during severe winters — ice stacks can reach 15’ to 20’ above water and 30’ to 35’ below
water.” This is more prevalent where ice stacks at the extreme eastern end of the lake. Large
stacking can also occur at intermediate points along the shore where beach and other conditions are
conducive.

Ice sheets can exert pressure by expanding between fixed objects. Structures must either be strong
enough to resist the forces without damage, or must be provided with inclined surfaces at the water
line to cause the ice to ride up and break, relieving the pressure. If the probable ice thickness is
known, the force at which the ice will crush and fail (limiting the force) can be estimated.

Ice packs can impact structures by floating into the structures when driven by wind or currents. Again,
structures must be strong enough to resist the potential impact forces, or must be designed to deflect
or break the ice to minimize forces.

Ice sheets can also exert vertical pressures on structures when water levels rise or fall. When the
sheets are frozen to a structure, the buoyant force of rising water beneath the ice or the dead weight
of the ice when water recedes will impart vertical loads on a structure until the ice or the structure fails.

Individual driven piles can be less costly than larger filled bulkhead or cofferdam structures. However,
individual piles or clusters of piles must be carefully designed to minimize damage from ice. Larger
filled structures can be more resistant to ice damage.

The height of any pier superstructure elements spanning over open water between supports should be
high enough to prevent damage from stacked ice sheets. Design of any elements on the pier
superstructure will have to consider the additional weight of ice buildup from freezing rain and spray
from waves that forms into ice on the structure.

5 United States Coast Pilot, NOAA
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Design and Construction Considerations
Loadings:
The selected pier structure will have to be designed to withstand:

Vertical loads of the structure, including dead loads of the pier itself as well as live loads of
pier users and live loads from construction and maintenance operations. Dead and live loads,
as well as icing loads are specified in the Ohio Building Code, ASCE 7, and other sources.

Uplift, lateral, and overturning loadings from wave, wind, seismic, and ice action. Wind and
seismic loads are specified in the Ohio Building Code and ASCE 7. Methods for determining
wave and ice loadings are specified in the Army Corps of Engineer's Coastal Engineering
Manual and other sources.

Design Options to Resist Loadings:
Foundation support for vertical, lateral, and overturning loads can be provided by:

Driven piles, driven sufficiently deep into lakebed sediments to develop the necessary
capacity, or driven down to bedrock: Piles driven in groups, battered in opposing directions
for lateral stability, and tied together at a common pile cap can resist lateral loads. Depending
on the magnitude of the lateral, uplift, and overturning loads as well as the deadload of the
pier itself, the piles may require a minimum depth of embedment to resist overturning and
pullout. If full or partial embedment in the lakebed sediments is not enough to develop the
necessary resistance, socketing of the piles into the bedrock may be necessary. More
detailed sampling and testing of lakebed sediments at this site would be required to determine
capacities for this specific site.

Filled round sheetpile caissons or linear sheetpile bulkhead structures: These structures rely
on their shape and mass to resist overturning. More detailed sampling and testing of lakebed
sediments at this site would be required to determine the required embedment of sheetpiling
and to estimate expected settlement of the structure and its fill unless it is extended down to
bedrock.

Drilled shaft foundations: These structures could be an alternative for onshore foundations to
minimize driving impact effects. However, drilled shaft foundations are difficult to install in
wet, sandy soil without a casing. After installation, the casing can either be left in place
(generally more expensive) or removed and reused for other installations.

Superstructure support for vertical and lateral loads can be provided by structural steel framing,
structural concrete framing, or a combination of both. Due to maintenance and durability concerns,
wood construction is not recommended. Simple beam structures could be used but will have limited
clear span distances between supports. Longer clear spans between supports could be achieved with
truss structures, but the complexity of the structure is increased. Suspension structures could also
allow longer clear spans, but would entail more involved analysis for wind and icing loads, and may
have a higher cost.
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ESTIMATED MINIMUM CLEAR ELEVATION TO UNDERSIDE OF P IER SUPERSTRUCTURE
DISTANCE LAKEWARD OF BLUFF:
300’ 450’ 600’
(APPROX. AT (NEAR END OF
RUBBLE MOUND) ORIGINAL PIER)
USACE design water level 575’ 575’ 575’
Estimated max. design 9.5’ 12.5 15.5’
stillwater depth “D” including
storm setup
Est. max. wave ht. H (0.78 xD) | 7.4’ 9.8’ 12.1
Est. wave crest ht. above 4.4 5.9’ 7.3
design stillwater elev.
(estimate 0.6 x H)
Preliminary design minimum
S!E\r{atlon of underside of 583.9' 585 4' 586.8'
(estimate: USACE design (8.9_ above max. (10.4 abgve (11._8 above max.
. design water max. design design water elev.)
water elevation + crest ht. + elev.) water elev.)
4.5’ factor of safety/runup ' '
allowance at supports)
(also provide 10’ minimum 585.0" min.
clearance for ice buildup lakeward of
lakeward of the breakwater) breakwater
This estimate of required clearance to underside of the pier’s superstructure is for preliminary plann ing purposes only.
Revise as information from more detailed site infor mation and pier design becomes available. The clea  rances shown
above are also estimated to provide protection from ice damage for preliminary design purposes.
ESTIMATED SUPPORT AND FOUNDATION LENGTHS AND DEPTHS
DISTANCE LAKEWARD OF BLUFF:
DISTANCE LAKEWARD OF BLUFF: 300’ 450’ 600’
Design superstructure underside elev. 585’ 585.4 586.8’
Est. lakebed elev. 565.5’ 562.5’ 559.5’
Est. bedrock elev. 532 531’ 530’
Est. unsupported length (lakebed to superstructure) 19.5 22.9' 27.3
Est. total length (superstructure to bedrock) 53 54.4 56.8’
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General Advantages and Disadvantages of Foundation Types

Foundation Type |Advantages Disadvantages

Driven Piles -Driven - installed without excavation - Potentially long, unsupported length
- Can be battered to resist lateral loads - Could trap or be damaged by ice
- Allows water to flow under pier; possibly | - Subject to scour of pile, depending
less stringent permitting requirements. upon material selected

Filled cofferdams - Resists scour of material - Greater obstruction to water flow;

or sheet piles additional permitting requirements
- Mass of filled structure resists impacts - Construction layout and sequencing
and lateral forces is critical

- Could require excavation

Drilled Shafts - No driving impact vibrations - Requires casing in zone of free
water or in wet, sandy sail

-Effectively limited to land construction

Constructability issues

Construction planning of any of the foundation option should anticipate the presence of debris and
buried piles from previous pier construction. Debris buried in the upper sediment could be removed
by dredging or with a bucket. The remnants of old timber piles embedded deep within the sediments
could be more problematic — they are likely to remain intact below the lake bed and could deflect or
prevent driving of new individual piles or sheet piles. It is not known whether selective extraction
could be a viable option. Any design planning should investigate alternative alignments of any new
construction that avoids areas where existing piles are likely to occur. Avoiding the existing piles
could involve offsetting the alignment from that of the original pier. Alternately it could involve locating
new supports to straddle the alignment of the original pier.

Construction on or from land involves much lower costs than construction in the Lake which must be
staged from a barge. One of the stated goals of the project is to extend the pier past the existing
breakwater mounds. The pier could conceivably be extended beyond the breakwater using land-
based construction by installing new supports landward of the existing breakwater and cantilevering a
portion of the pier over and beyond the breakwater. A pier constructed in this manner would,
however, have a limited length.

As stated above, construction beyond the breakwater involves construction from a barge with the
associated increase in costs over land-based construction. Work from a barge is limited to calm
weather and lake conditions. Similarly there are greater risks to the partially constructed piles or
caissons in water from storms during construction, potentially adding to project costs. There is also a
fixed mobilization and demobilization cost that must be borne by the project regardless of the size of
the project. Mobilization and demobilization costs must be considered if there is consideration of
phasing the project over a number of years — such as by building a portion of the pier one year and
extending it in future years.
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Further Investigations Required

In order to appropriately select and design the most appropriate support system for the
proposed fishing pier, a site-specific geotechnical exploration, including soil and rock sampling
and assessment, is required. As part of the exploration soil samples should be collected, and
the bedrock depth and resistance should be determined to understand the stratigraphy within
the project limits and appropriate design values for the lakebed materials between the lakebed
surface and the bedrock. Among other items, the study will need to address bearing capacity
of the bedrock, bearing capacity of the lakebed sediments, lateral resistance of the lakebed
sediments for individual piles or sheetpiles of various embedment depths, vertical load and
withdrawal values for piles at varying embedment depths in the lakebed, and potential
settlement of piles or filled caisson structures that do not extend full-depth down to bedrock.

A detailed bathymetric survey of the lakebed depths is recommended for more accurate
determination of conditions for support design as well as for more accurate prediction of wave
action at the site.

Boundary and topographic surveys by a professional surveyor are required by ODNR for
evaluation of existing site conditions and potential impacts of the project. The surveys should
also include locations and elevations of significant features, utilities, and structures on the site.

Obtaining detailed design drawings and project investigation and construction records from
the 1990’s construction of the breakwaters and Euclid Creek west jetty is recommended.
Obtaining design drawings or other documentation pertaining to site utilities, site and beach
maintenance, and other improvements is also recommended.

Determination of design wave and ice conditions for the site is required to determine forces for
structural design of the pier.

A detailed study of the effects of a proposed pier on littoral transport and drift at the site. The
study will need to address concerns that could be raised in the permitting process. The study
would also need to confirm that the new construction would at least maintain or improve
shoreline conditions both upstream and downstream of the pier. This study cannot be
performed until a conceptual pier design is completed and approved for preliminary
development. A physical model may be helpful, but may not be required. In lieu of a physical
model, the study could look into a number of scenarios the new pier construction could cause
— such as shoaling between certain supports - and then address the outcome of these
scenarios on updrift and downdrift sand deposition.

When the design direction is finalized, identify and perform other studies that will be required
for the permitting process.
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Summary of Site Conditions Impacting Feasibility of a New Pier

The design of any additions to the existing pier at Euclid Beach Park will need to consider:
- varying water depths, wave forces, and wave heights

vertical live and dead loads; wind loads; seismic loads
lakebed depths, bedrock depths, and vertical and lateral load-resisting properties of both the
bedrock and the lakebed sediment
littoral drift and transport of sediment, and the effects of any new structures on drift and
transport
lake ice conditions, including lateral forces of ice on supports, vertical ice loading of supports,
stacking of ice sheets, and ice formation on the supports and superstructure
the layout of existing breakwaters, the existing concrete pier, and submerged underwater
pilings from the original pier

Recommendations for Type of Pier Construction and A ssessment of Pier
Stability

Based on the findings of this investigation, reconstruction of a new pier extension into Lake Erie is
feasible from a technical perspective. However, design of any pier extension will be constrained and
influenced by existing site conditions. Preliminary recommendations for construction of a new pier at
Euclid Beach Park include:
Provide filled cofferdams of driven sheet piling for supports. Alternatively, clusters of
individual driven piles could provide support provided they are adequately protected from
wave and ice damage.
Consider providing intermittent supports with an elevated superstructure spanning between
supports. This arrangement would minimize obstruction to littoral sediment transport and drift.
Design supports to resist wave and ice loading.
Consider providing support bases that break up or deflect ice sheets and reduce ice loading
and damage.
Provide construction of steel or concrete for permanence.
Elevate the lowest point of the superstructure adequately above the highest anticipated waves
and ice stacks to prevent damage.
Provide more detailed surveys and studies of geotechnical conditions, wave conditions, ice
conditions, bathymetry, and effects on the littoral system to economize the design and
minimize adverse effects on the surrounding lake and shore areas.
Design the layout of any proposed new construction to avoid interferences with existing or
previous construction at the site.
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Limitations of Study

The conclusions and recommendations presented in this report are based on the assumption that our
understanding of the existing site conditions and the scope of the project does not change
substantially from what has been described herein. Borings, surveys, and other site-specific
investigations were not performed as part of this feasibility study. The information presented and
discussed in this report was obtained from general publicly available map information. As such, the
information and discussion do not have specific data regarding material properties, stratigraphy,
topography, or marine conditions for the site. All discussions are based on the general conditions as
can be ascertained from the information available. Before design and construction begin, on-site field
investigations and testing should be performed to verify the assumptions made in this report and to
obtain more detailed site-specific material properties.

The conclusions and recommendations presented in this report are based on our analysis of the data
collected for this project. The recommendations presented in this report should not be used for other
projects or purposes. Conclusions or recommendations made from these data by others are their
responsibility.

Our services were provided in a manner consistent with the level of care and skill ordinarily exercised
by other professional consultants under similar circumstances. No other representation is intended.

Funding for this report

This report was prepared by URS for the Northeast Shores Development Corporation under award
NAO7NOS4190076 from the National Oceanic and Atmospheric Administration, U.S. Department of
Commerce through the Ohio Department of Natural Resources, Office of Coastal Management. The
statements, findings, conclusions, and recommendations are those of the authors and do not
necessarily reflect the views of the National Oceanic and Atmospheric Administration, Department of
Commerce, Ohio Department of Natural Resources, or the Office of Coastal Management.

We appreciate the opportunity to work with you on this project. If you have any questions regarding
this report, please feel free to contact the undersigned at 216 622-2400.

Gregory M. Thein, PE Perry S. Wotring, P.E.
Sr. Structural Engineer/Project Manager Civil-Geotechnical Engineer
URS Corporation URS Corporation
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APPENDIX

General Location Plan:
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Overall Site Plan:

(NOTE: scale reduced for inclusion in report)
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Enlarged Site Plan:

(NOTE: scale reduced for inclusion in report)
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Images of original Euclid Beach Pier, from Clevelan  d Memory Project:

Aerial view, looking south

Original wooden pier construction visible in backgr ound
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Concrete pier ramp visible at right, transitioning to wooden pier structure in the Lake. Only the
concrete portion remains.

View looking toward shore from the wooden portion o f the pier.
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View looking down remnants of the concrete ramp por tion of the pier toward pilings in the
water from the original wooden pier. Photo was tak  en at a time of low water elevations
sometime after the closing of the Euclid Beach Amus ement Park. The photo was also taken
prior to construction of the stone breakwaters, res toration of the beach, and minor restoration
of the concrete pier.

Present conditions.
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Moderate wave conditions at site.

Shoreline views looking west and east.

View looking west toward concrete pier remnant and offshore stone breakwaters. Easterly
Sewage Treatment Plant is in the background, as wel | as downtown Cleveland.
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View looking east of concrete pier remnant, retaini ng wall at bluff, and concrete fountain
foundation remnant.

Views looking west toward the concrete pier remnant and east toward the Euclid Creek jetty.
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Map data obtained from the Ohio Department of Natur  al Resources Interactive Mapping.

Red boxes outline the area of the existing pier and the proposed pier extension.

Bedrock Contours (50 ft spacing, contours 450 ft th rough 650 ft shown)
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Near-Shore Sediments (Sand and possibly sandy mud/m  uddy sand shown in project area)
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Lake Erie Bathymetry (from one of the ODNR sources) . Other ODNR sources indicate
shallower depths. USGS and older Army Corps of Eng  ineers references also indicate differing
(generally shallower) bathymetry than shown on this map. A detailed bathymetric survey will
be required for detailed design of any proposed pie r improvements.
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1994 Aerial Photograph — 3 of 6 breakwater mounds ¢ = ompleted. Euclid Creek west jetty not
started yet.

2005 Aerial Photograph - all breakwaters & Euclid C  reek jetty completed
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2005 Aerial Photograph with shore structures highli ghted.
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July 21, 2008

Northeast Shores Development Corporation
317 East 156" St.
Cleveland, OH 44110

Attn.:  Mr. John Boksansky
Project Manager

RE: Euclid Beach Fishing Pier Feasibility Study
Summary of Public Input & Conceptual Design

Dear Mr. Boksansky:

The following report summarizes the process of public input that culminated with the design and public
presentation of the conceptual pier design for a new Euclid Beach Fishing Pier on April 29, 2008.

Project History

Restoration of a pier at the site of the original Euclid Beach Amusement Park Pier was identified in a
study as an opportunity to enhance the North Shores Collinwood neighborhood and draw additional
visitors and potential business patrons. Northeast Shores Development Corporation obtained funding
to assess the feasibility of constructing a new pier. The first phases of the study included:

The Assessment of Permit Issues and Requirements to identify important regulatory permits,
reviews, and approvals required for construction of a new pier at the site.

The Assessment of Geotechnical and Site Conditions to identify conditions at the site which
will influence the design of a pier constructed at the site.

The next phase was obtaining public input and developing conceptual designs. This phase is outlined
in this summary report.
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Steering Committee

Northeast Shores invited representatives of a cross section of stakeholders to participate and be
members of a steering committee to provide public input into the development of a conceptual fishing
pier. The steering committee included members of Northeast Shores Development Corporation, URS,
the ODNR State Parks management, the ODNR Office of Coastal Management, the City of Cleveland,
Cuyahoga County, Euclid Beach Park Now, and other organizations and interested citizens.

The steering committee gathered for three meetings:
- 12/20/07, kickoff meeting to discuss general project and stakeholder goals

2/13/08, Visual Listening Session, to finalize goals and view and comment on desirable and
undesirable imagery, and
4/4/08, to review four conceptual designs, discuss the designs, and achieve a general
consensus on the direction of the final conceptual design to be presented at the public
meeting.

Meeting minutes and summary reports are provided at the end of this report.

Meetings identified goals for the pier to include providing public access to the water, providing a place
for fishing, complementing the adjacent swimming beach, providing a destination for people to come
to the neighborhood, providing an enhanced downtown skyline view, and becoming a focal point for
this portion of the Lakefront State Park. The committee members also provided input on visual and
thematic likes and dislikes. Using this input, URS developed four unique pier concept schemes for
review and discussion by the committee. While the committee response was by no means unanimous
in the selection of any one of the four concepts, the input was positive and a single pier concept was
then developed incorporating a great number of the desirable features identified in each of the
concepts.

Final Pier Concept & Public Presentation:

This conceptual pier design was then presented to the general public in a meeting on April 29, 2008 at
the Nottingham Public Library. The feedback was again positive, and the conceptual design provides
a starting point for development of possible costs and for further development of a pier at the site.

The final pier concept extends the end of the existing historical concrete pier remnant straight into the
lake similar to the alignment of the original pier. This alignment was favored by many — but not all —
committee members. The pier provides a connection to the beach at the end of the existing concrete
pier remnant before the new pier extension rises to a higher elevation both to clear the existing stone
breakwater mound and to provide adequate clearance above waves and ice stacks.
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Four Preliminary Pier Concepts:

Euclid Beach Pier Study



Euclid Beach Pier Study



URS

Final Design Concept:
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Funding for this report

This report was prepared by URS for the Northeast Shores Development Corporation under award
NAO7NOS4190076 from the National Oceanic and Atmospheric Administration, U.S. Department of
Commerce through the Ohio Department of Natural Resources, Office of Coastal Management. The
statements, findings, conclusions, and recommendations are those of the authors and do not
necessarily reflect the views of the National Oceanic and Atmospheric Administration, Department of
Commerce, Ohio Department of Natural Resources, or the Office of Coastal Management.

We appreciate the opportunity to work with you on this project. If you have any questions regarding
this report, please feel free to contact me at 216 622-2289.

Greg Thein, PE
Sr. Engineer/Project Manager
URS Corporation
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Meeting Minutes:
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Visual Listening Session
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July 21, 2008

Northeast Shores Development Corporation
317 East 156" St.
Cleveland, OH 44110

Attn.:  Mr. John Boksansky
Project Manager

RE: Euclid Beach Fishing Pier Feasibility Study
Opinion of Probable Cost

Dear Mr. Boksansky:

URS has completed the Opinion of Probable Cost for the conceptual Euclid Beach Fishing Pier
Design. This will assist in planning for design of a future pier as well as for budgeting and obtaining
funding for construction of the pier. Plan and elevation views of the conceptual pier are provided in
the following section. Details and a breakdown of the opinion of probable cost are provided in the
section following the views of the pier.

At this general conceptual stage of design, an opinion of probable cost can have an accuracy of +/-
30% or more due to the many variables that have yet to be determined. These can include detailed
geotechnical conditions, actual bathymetric data (water depths), required foundation types and
depths, findings and requirements of studies required for permitting, actual design of the structure
based on detailed calculations, and unforeseen site conditions during construction.

The opinion of probable cost for design, permitting, and construction of the pier as presented in the
final concept is approximately $4,000,000.00. This estimated cost is in 2008 dollars and does not
include labor and material escalation into the future.

The conceptual pier is significantly larger than many other piers in the area. It was felt that the width
of the pier needs to at least match the width of the original concrete pier remnant which will provide
access to the new pier extension. The pier also needs to extend to the offshore stone mound
breakwater and some distance beyond it to provide suitable fishing and separation from the adjacent
beach, as well as provide proportional aesthetics and good sightseeing vistas of the Lake and the
surroundings. The overall length of the pier as well as the increased width beyond the stone
breakwalls was provides visual interest and proportions. The length is also close to the length of the
original Euclid Beach Pier.

Routine and long-term maintenance costs are not included in the opinion of probable cost. Routine
maintenance cost would include replacement of lights, cleaning and trash collection, and repair of
damage or vandalism in excess of normal aging. Long-term maintenance costs will include painting
as sacrificial galvanized surfaces deteriorate and sealing or repair of exposed concrete surfaces as
they age and are attacked by weather and freezing conditions. Long-term maintenance requirements
will be strongly dependent on the choice and quality of initial construction materials as well as quality
of construction. Periodic long-term maintenance activities can be expected to be required as the pier
approaches 15 to 20 years of age, depending on the quality of initial construction and materials.
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Fishing Pier Concept:

General Summary and Breakdown of Probable Costs:

Breakdowns of the probable pier costs are as follows:

Estimated cost breakdown by technical & constructio n activities:
testing/field investigation, design, & permitting: $400,000
fabrication & construction: $3,600,000
total: $4,000,000

The complexity and type of pier design will affect the investigation, design, and permitting
effort and costs. Contractor overhead, profit, & contingency is included in fabrication &

construction costs.
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Estimated cost breakdown by area:

Repair & modify existing concrete pier $142,700
Construct new beach landing $216,900
New pier section 1 $288,200
New pier section 2 $289,600
New pier section 3 $289,600
New pier section 4 $314,300
New pier section 5 $328,000
New pier section 6 $417,200
New pier section 7 $466,700
New pier section 8 $469,400
General conditions (contractor) $377,400
Investigations, design, & permitting $400,000
total: $4,000,000

Estimated cost breakdown by pier construction areas

concrete repairs to existing pier $78,900
new beach landing (piling, fill, & slab on grade) $187,500
small supports in lake (5 total @ $176,000) $1,233,400
large supports in lake (3 total @ $218,000) $916,600
deck framing (steel framing, approx. 91 tons) $443,900
deck slab (concrete, approx. 10,000 sf) $175,000
railing (steel, galvanized, approx. 1200 If) $219,900
new lights (28 total) $78,500
general (mobilization, old pile removal, rework $266,300
existing stone breakwall)

total: $3,600,000
Notes:

1. A detailed inspection of the existing pier is required to determine the extent of
repairs required.

2. A detailed geotechnical investigation is required to develop detailed designs for
the beach landing and the lake supports.

3. The number of lake supports could be reduced if spans between supports are
increased. This could increase deck framing costs or require a change to a
deeper truss support design. Decreasing the pier width could reduce the size
of the larger supports. Alternative support types could reduce costs, but would
affect aesthetics and may affect durability.

4. Raliling costs are for a mid-grade quality galvanized pipe rail with vertical
pickets. Railing costs could vary depending on the complexity and aesthetics
of the final design.

5. Light pole and fixture costs are for average lighting fixtures. Historic, custom,
or high-grade poles and fixtures could increase costs.

6. Allcosts are in 2008 dollars.
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Options to Reduce Costs if Full Funding is Not Avai lable:

If full fundlng is not available or is not available all at once, there are a number of options:
design the pier to be constructed in multiple phases. This would enable the complete design
to eventually be built. However, while the costs of each phase may match incremental
funding availability, the overall cost of a pier built in phases may be higher than the same pier
constructed all at once due to the costs of multiple mobilizations of contractors and
equipment.
design a pier that does not widen as it extends further toward the lake. While this would
reduce the visual interest and lose the geometry tying the pier back to the old fountain
foundation, it would reduce costs.
design a shorter pier. A shorter pier would have less attractive proportions due to its overall
width and its height above the water. However, it would cost less. A pier of reduced length
should still extend at least 40’ or so beyond the breakwater stone mound to provide
separation from the swimming beach as well as provide unobstructed vistas of the lake.
if costs must be reduced, we do not recommend reducing the height of the pier nor do we
recommend significantly reducing the support pier construction. Adequate superstructure
height above the waves and ice as well as adequate durability of the support piers are
necessary to prevent damage or destruction of the pier, as happened to the original
Edgewater Park pier in the mid-1980’s. Cost reductions — if necessary — to the support piers
could include extending the filled sheetpile cofferdams to the full support height in lieu of
installing the tapered ice cones topped by smaller supports. If pile caps supported by clusters
of 4 or 6 individual pipe or H-piles are considered, they should be adequately protected by
armor stone.

Funding for this report

This report was prepared by URS for the Northeast Shores Development Corporation under award
NAO7NOS4190076 from the National Oceanic and Atmospheric Administration, U.S. Department of
Commerce through the Ohio Department of Natural Resources, Office of Coastal Management. The
statements, findings, conclusions, and recommendations are those of the authors and do not
necessarily reflect the views of the National Oceanic and Atmospheric Administration, Department of
Commerce, Ohio Department of Natural Resources, or the Office of Coastal Management.

We appreciate the opportunity to work with you on this project. If you have any questions regarding
this report, please feel free to contact me at 216 622-2289.

Greg Thein, PE
Sr. Engineer/Project Manager
URS Corporation
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