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REQUEST FOR PROPOSAL
For
PROFESSIONAL QUALIFICATIONS

DEVELOPMENT OF A PUBLIC INVOLVEMENT STRATAGY AND
PRELIMNARY ENGINEERING FOR THE REHABILITATION/REPLACEMENT
OF THE RIVERFRONT BOARDWALK
I.

INTRODUCTION
The City of Cuyahoga Falls is seeking to rehabilitate the Riverfront
Boardwalk, located along the west bank of the Cuyahoga River in
Downtown Cuyahoga Falls. Alternatives for this project are as
described in a study prepared by Palmer Engineering in February 2020.

II.

BASIC SCOPE OF SERVICES
The basic scope of services shall include providing tools, materials and
labor to perform the following work:
·

Develop a matrix of the study options and complete a preferred
alternative analysis. Factors should include, but not be limited
to, feasibility of construction, costs (both initial and future
maintenance), environmental impacts, ADA compliance, quality
of life, social justice, etc.

·

Create a public engagement strategy for the project which will
encourage stakeholders to become involved and provide input.

·

Present the results of the alternative analysis in a comprehensive
and coherent method that can be presented to the public for
input and comment.

·

Preform preliminary engineering and design based on the results
of the public involvement. This work will include forecasting of
budget costs and schedule.
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III.

OBJECTIVE
The objective is to request a Statement of Qualifications (SOQ’s) to
select a qualified firm to complete the public involvement services
required to develop a preferred alternative for the Riverfront
Boardwalk project. Because the services are professional services,
because qualified consulting engineering efforts could reduce the
overall project cost and because the quality of the public
improvements depends on the qualifications of the consultant,
selection of the engineering consulting firm will be based upon a
predetermined set of weighted criteria.

IV.

EVALUATION CRITERIA
The following are the primary evaluation criteria the City plans to utilize
to select the best-qualified firm. In addition to the evaluation criteria,
the city will be looking at public involvement and engagement, and
design/engineering experience in boardwalk design. Selection is very
subjective in many areas and the decision of the City Administration
will be final and not subject to re-evaluation by the firms submitting a
Statement of Qualifications.
·

·

·

·

·

Responsibility and stability – such considerations as length of time
firm has been in business, length of time principals have been
with firm, financial responsibility, professional liability coverage,
etc.
Experience – such considerations as other similar projects
completed by the firm, similar design projects completed by key
personnel of the firm, support staff abilities, range of in-house
capabilities, etc.
Location – Such consideration as location of firm’s office that will
be responsible for project coordination, previous work in the
general geographic area, key project personnel office location,
etc. Lower project costs should result if limited travel expenses
are required and better communication can be maintained
which should result in a higher quality project.
Quality of work – Such considerations as adequateness of
material supplied to permit evaluation, evaluation, quality of
presentation, cooperation, concern, etc.
Time schedule and anticipated man-hours to complete the
project.
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The City will accept SOQ’s until 12:00 Noon, Thursday April 8, 2021, at the Office
of the City Engineer, 2310 Second Street, Cuyahoga Falls, Ohio 44221.
Each firm shall submit a total of five (5) copies of the SOQ’s in a sealed envelope
clearly marked on the outside “Statement of Qualifications for Professional
Services for the Public Involvement of the Riverfront Boardwalk Project Plan.”
The City retains the option of rejecting or accepting any Statement of
Qualifications. Should a firm be selected and the City cannot negotiate a
contract with the selected firm ranked best qualified, the City shall inform the
firm in writing of the termination of negotiations and enter into negotiations with
the firm ranked next best qualified. If negotiations again fail, the same
procedure shall be followed with each next best-qualified firm selected until a
contract is negotiated. However, the City retains the right to reject all SOQ’s
and initiate the process of obtaining SOQ’s from qualified firms at a later date.
VI.
Statement of Qualifications
The specific format of the Statement of Qualifications (SOQ’s) shall be per the
responding firm’s judgment. However, shall include the following data:
1. Two-page project summary narrative defining the firm’s
interpretation of the scope of the project and approach to
completing the goals of the.
2. Project personnel organization.
3. Firm Profile.
4. Principal Profile.
5. Technical Expertise Profile.
6. General anticipated project schedule or time line.
7. General anticipated man-hours to complete the project based on
past experience.
8. Additional pertinent information
The City requests that, in addition to a general list of representative projects,
responding firms select one or two of its completed projects of similar size and
scope. The selected project shall be a project that has been completed for at
least three years but no more than five years. A detailed description of services
rendered, the name, mailing address and phone number of the client’s project
manager, and the name and mailing of the general contractor.
The responding firms are also requested to provide a proposed project team
that will most likely work on this project. Members should include personnel from
the partner down to the engineer-in-training level. Sub-professional: level
employees not providing a significant role on the project do not need to be
included.
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A resume of each member of the team is needed and should detail relevant
experience, length of service with the firm, educational background, and
professional background. Sub-consultant’s roles on the project should also be
listed.
VII.

INTERVIEWS

The City reserves the right to conduct face-to-face interviews with any, all, or
none of the responding firms. In the event the City selection committee deems
interviews necessary to select the best firm, the City will establish a meeting at a
mutually acceptable time at City office. The City selection committee will meet
key members of the firm’s proposed project team. It shall be the selection
committee’s sole decision on whether any interviews are held and with which
firms interviews are held.

CITY OF CUYAHOGA FALLS
RIVERFRONT BOARDWALK STUDY

Prepared for:

Prepared by:
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EXECUTIVE SUMMARY
The City of Cuyahoga Falls owns and maintains a riverfront boardwalk structure running along the
west bank of the Cuyahoga River, near the downtown Falls River Square area. At the request of the
City, Palmer Engineering performed a field inspection of the boardwalk structure in October and
November of 2019. During the inspection, pier settlement and joist hanger failures were observed
which compromise the safety of the public. Due to these observations, Palmer recommended
partial closure of the boardwalk in the areas of concern, and the City closed the recommended
areas shortly thereafter.
Palmer also evaluated alternatives to improve the accessibility of the boardwalk for users with
disabilities. Based upon this evaluation and the results of the field inspection, three conceptual
alternatives were developed for consideration and potential further development. The three
conceptual alternatives are briefly described below:
-

Alternative 1 – Boardwalk Rehabilitation
This alternative includes repair/retrofit of the settled pier foundations, slope erosion
remediation, existing retaining wall stabilization, replacement of the existing decking and
railings, and rebuilt stairs. In addition, the portion of the boardwalk near the amphitheater
would be modified to incorporate an Americans with Disabilities Act (ADA) accessible route
for approximately 200’ of the boardwalk. The estimated construction cost for this
alternative is approximately $1,070,000.

-

Alternative 2 – Boardwalk Partial Replacement and Rehabilitation
This alternative replaces the boardwalk sections near the amphitheater with a new ADA
compliant structure tying into the boardwalk sections to remain. The sections of the
boardwalk remaining would be repaired as described in Alternative 1. The length of the
ADA accessible portion of the boardwalk for this alternative would be approximately 285’.
The estimated construction cost for this alternative is $1,206,000.

-

Alternative 3 – Boardwalk Replacement
This alternative replaces the full length of the existing boardwalk with a new ADA compliant
structure. The estimated construction cost for this alternative is $1,641,000.

February 2020
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I. INTRODUCTION
The City of Cuyahoga Falls owns and maintains a riverfront boardwalk structure running for
approximately 850’ along the west bank of the Cuyahoga River and extending from approximately
70’ south of Broad Boulevard to approximately 160’ south of East Portage Trail in downtown
Cuyahoga Falls. An aerial view of the boardwalk location is shown below in Figure 1. The City
retained Palmer Engineering to perform a field inspection of the boardwalk structure and to
develop a comprehensive report based on the inspection findings and research conducted.

Figure 1 – Boardwalk Location
The purpose of this report is to document the field inspection findings, present recommended
repairs for the noted deficiencies, and provide estimates of the life cycle costs associated with ongoing maintenance of the boardwalk structure. The report also presents measures to offer
increased accessibility to the boardwalk for users with disabilities, and compares potential
rehabilitation and replacement alternatives.

February 2020
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II. BOARDWALK CONSTRUCTION AND HISTORY
The boardwalk was originally constructed in at least two separate phases at some point after
construction of the Front Street Pedestrian Mall in 1977. Original construction plans, historic aerial
imagery, and additional research were utilized to establish the age of the different boardwalk
sections. Figure 2 provides a brief synopsis of the boardwalk construction and history, as well as
nomenclature used throughout the rest of the report to identify the various boardwalk sections.
Additional information regarding the history of the boardwalk is provided in Appendix A, while
original construction plans for Sections 1 and 2 are provided in Appendix B (Note that original
construction plans for the remaining sections are not available).

Figure 2 – Boardwalk Sections

SECTION 1
Broad Boulevard
Underpass
Year Built:
Circa 1989
(Modified 2004)
Age: 31 years
Construction:
Pressure treated
timber
boardwalk and
precast concrete
double tee
supported on
concrete piers
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SECTION 2
South
Boardwalk
Year Built:
Circa 1989
Age: 31 years
Construction:
Pressure treated
timber
boardwalk,
decks, and
pavilion
structure on
concrete piers

LEGEND
SECTION 3
Central MultiLevel Deck
Year Built:
1980-1985
Age: 35-40 years
Construction:
Pressure treated
timber deck on
concrete piers

SECTION 4
North
Boardwalk
Year Built:
1980-1985

SECTION 5
Kayak Take-Out
Platform
Year Built:
Circa 2016

Age: 35-40 years
Construction:
Pressure treated
timber
boardwalk on
timber piles

Age: 4 years
Construction:
Pressure treated
timber deck on
timber piles and
concrete
footings
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The figures below show the typical construction of each section of the existing boardwalk and the
nomenclature used in discussion of the inspection findings. The concrete piers in Sections 1 and 2
are 16” in diameter and either bear directly on exposed rock or on the in-situ soils. The original
construction plan detail for the footings in this area is shown in Figure 4. The plans also state that
the piers for the pavilion structure are to bear in rock. The foundations for Section 3 are unknown,
but it appears they consist of spread footings, based on the elevation view of Section 3 shown in
the original construction plans for Sections 1 & 2. The foundations for Section 4 are also unknown,
but it appears that timber piles were advanced to refusal on bedrock (A few piles are supported on
concrete). The timber piles for Section 5 bear on concrete footings sitting on bedrock.

Figure 3 - Section 1 and 2 Timber Boardwalk

February 2020
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Figure 4 - Section 1 and 2 Foundation Details

Figure 5 – Section 1 Precast Concrete Double Tee

February 2020

6

CITY OF CUYAHOGA FALLS

RIVERFRONT
BOARDWALK STUDY

Figure 6 – Section 2 & 3 Timber Deck

Figure 7 – Section 4 Timber Boardwalk

February 2020
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Figure 8 – Section 5 Timber Deck

February 2020
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III. INSPECTION PROCEDURE
A field inspection of the boardwalk structure was performed over 5 days in October and November
of 2019. The inspection included a visual review of the visible portions of the boardwalk structure
(both above and below the deck), sounding and probing of accessible structural members, and
limited field measurements to supplement existing plan information and develop repair quantities.

IV. INSPECTION FINDING SUMMARY
A summary of the inspection findings is presented below, while photos of each finding and
additional discussion are presented in Appendix C. A critical inspection finding identifies a condition
that poses a substantial threat to the safety of the public. Due to the critical findings of pier
settlement, slope erosion, and joist hanger deterioration, Palmer requested the City close the
entirety of Section 2 and portions of Section 3. These sections have been closed by the City as
requested. Palmer recommends these sections remain closed until these conditions have been
addressed. Repair and replacement alternatives to address these conditions are provided in
Section VI.
Critical Findings:
-

-

-

Slope erosion, existing stone retaining wall failure, and vegetative growth has compromised
up to 10 pier foundations in Section 2, inducing settlement of the piers. The settlement of
the piers has caused a complete loss of support for the boardwalk in two locations and
compromises the safety of the boardwalk in Section 2 (Inspection Findings 1 through 6).
The piers exhibiting settlement appear to bear only on the in-situ soils and do not appear
to extend to bedrock.
Rotation of existing stone retaining walls has caused the walls to contact piers in Section 2,
introducing unintended lateral loading on the piers (Inspection Findings 2 and 7).
Concrete deterioration has reduced the bearing area of a pier supporting the boardwalk
near the north end of the observation deck (Inspection Finding 8).
Corroded and completely failed joist hangers were noted throughout the structure,
particularly in Sections 2 and 3. The failures compromise the safety of the boardwalk in
Section 2 and portions of Section 3. (Inspection Finding 9).
Deterioration of existing stone walls in Section 2 has compromised the stability of the walls
and the uphill slopes retained by the walls (Inspection Finding 10).

Additional Findings:
-

Timber railroad ties and concrete blocks appear to have been used to address slope erosion
at the base of a pier column in Section 2. No discernable settlement was observed at this
pier (Inspection Finding 11).

February 2020
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The stair stringers throughout the structure typically exhibit cracking and checking near the
connection of the front tread to the stringer, leading to loose stair treads (Inspection
Finding 12).
Anchor bolts and fasteners throughout the structure exhibit varying degrees of corrosion
(Inspection Finding 13).
In Section 3, 4 concrete piers are cracked through the entire section (Inspection Finding 14).
In Section 3, 8 braces and 1 strut are cracked at the connection point (Inspection Finding
15).
In Section 5, rot was observed at 4 timber piles above the tie-down connection (Inspection
Finding 16).
Splits up to 3” deep were noted in Section 2 on the pavilion structure roof framing members
(Inspection Finding 17).
Undermining of the stream bank and pavilion structure footings was observed (Inspection
Finding 18).
Spalling of concrete was observed at the precast double tee stems in Section 1 (Inspection
Finding 19).
Broken electrical conduit and corroded pull boxes for the boardwalk lighting were noted
throughout the structure (Inspection Finding 20).
Loose railing connections were noted at various locations (Inspection Finding 21).
The deck and railing boards in Sections 1, 2, 3 & 4 are highly weathered and aged (Inspection
Finding 22).
Isolated railing boards and floor stringers exhibit rot and/or cracking (Inspection Finding
23).
Cracked railing pickets at the anchor bolts are present at isolated locations throughout
Sections 2 and 3 (Inspection Finding 24).

Overall Condition
SECTION 1
Broad Boulevard
Underpass
Foundations:
Good
Substructure:
Good
Deck Framing:
Good
Deck Boards:
Poor
Stairs:
Poor
February 2020

SECTION 2
South
Boardwalk
Foundations:
Poor
Substructure:
Poor
Deck Framing:
Poor (Joist
Connectors)
Deck Boards:
Poor
Stairs:
Poor

SECTION 3
Central MultiLevel Deck
Foundations:
Good
Substructure:
Fair
Deck Framing:
Poor (Joist
Connectors)
Deck Boards:
Poor
Stairs:
Poor

SECTION 4
North
Boardwalk
Foundations:
Fair
Substructure:
Fair
Deck Framing:
Good

SECTION 5
Kayak Take-Out
Platform
Foundations:
Good
Substructure:
Poor
Deck Framing:
Good

Deck Boards:
Poor
Stairs:
Fair

Deck Boards:
Good
Stairs:
Good
10
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The boardwalk foundations in Sections 1, 3, 4 & 5 appear to be performing well. The observed
foundation distress is concentrated in Section 2, and appears to be primarily related to slope and
retaining wall stability issues. Additionally, the deck framing members (joists, stringers, girders, and
crossbeams) appear to be performing well, with only a few locations of substantial cracking or rot.
The existing railings in Sections 1 & 2 consist of 2x4 pickets spaced to provide an approximate 6”
max clear opening between pickets. The railings throughout the rest of the structure have openings
greater than 6”. The AASHTO LRFD Bridge Design Specifications requirements for pedestrian
railings state that “the clear opening shall be such that a 6.0 inch diameter sphere shall not pass
through” (Section 13.8.1). The Ohio Building Code requires that “guards shall have openings which
allow passage of a sphere 4 inches in diameter from the walking surface to the required guard
height” (Section 1013.3). Based on the requirements of the Ohio Building Code, the condition of
the existing railings, and the need to replace deck boards, Palmer recommends replacing the
railings throughout the structure with new code compliant railings.

February 2020
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V. BOARDWALK ACCESSIBILITY
The existing boardwalk structure and surrounding site was also studied to evaluate options to
increase the accessibility of the facility for users with disabilities. Limited field measurements,
existing plan information, and available topographic information (LIDAR survey) were analyzed to
determine the approximate amount of elevation change over the boardwalk, and research was
performed to identify applicable accessibility requirements for a boardwalk structure.
Applicable Accessibility Requirements
The 2010 ADA (Americans with Disabilities Act) Standards for Accessible Design do not provide
specific guidance addressing outdoor recreational trails or boardwalk structures. The main
criteria of the standards with the potential to impact boardwalk rehabilitation and replacement
options is the requirement to provide an accessible route. As it pertains to a boardwalk structure
without elevators or lifts, an accessible route includes walking surfaces with a running slope not
steeper than 1:20 (vertical to horizontal) and ramps. ADA standards which are applicable to a
boardwalk structure include the following items (note that this table is not all inclusive, but
summarizes the requirements which present the greatest construction, site and cost impacts).
Feature
Slope of
boardwalk walking
surfaces
Ramps

o
o
o

o
o
o

Stairways (Not
permitted to be
part of the
accessible route)

Handrails

February 2020

ADA Requirements
Running slope (longitudinally along the boardwalk) not be steeper
than 1:20 (Section 403.3)
Cross slope not steeper than 1:48 (Section 403.3)
Running slope not steeper than 1:12 (vertical/horizontal) (Section
405.2) (A slope of 1:8 is permissible, but such a ramp allows a
maximum rise of only 3 inches)
Maximum rise of 30” (Section 405.6)
Ramps shall have landings at the top and bottom of each ramp
run, 60” minimum in length (Section 405.7)
The above requirements combine to require 40’ of boardwalk to
accomplish a change in elevation of 2.5’ feet.

o All steps on a flight of stairs shall have uniform riser heights and
uniform tread depths (Section 504.2).
o Risers are required to be a minimum of 4” high and a maximum of
7” high (Section 504.2).
o Treads are required to be a minimum of 11” deep (Section 504.2).
o Open risers are not permitted (Section 504.3).
o Required on stairs (Section 504.6)
o Required on ramp runs with a rise greater than 6” (405.8)
o Required on both sides of ramp/stairs (505.2)
o Additional requirements are contained within Section 505.
12
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Accessibility of Existing Boardwalk
The existing structure is accessed exclusively by stairs, with the exception of the upper deck level
at Section 3. Stairs are not an acceptable component of an accessible route per the ADA standards,
but may be included in a facility as long as an alternative accessible route is available. In addition
to the lack of an accessible route to the majority of the boardwalk, other deficiencies with regards
to the current ADA standards include the following:
-

Stairs with treads less than 11” deep
Stairs with non-uniform risers (due to settlement of foundations)
Stairs with open risers
Lack of ADA compliant handrails at stairs and sloping portions of the boardwalk.

For alternatives considering rehabilitation of the boardwalk, the ADA standards require areas
which are altered to comply with the current standards. However, areas that are not altered are
not required to be upgraded to current standards.
Evaluation of Potential Improvements
Addressing the current deficiencies in the stairs and installing the required handrails is relatively
straightforward and could be easily accomplished within the context of the existing structure.
However, providing an accessible route throughout the length of the boardwalk or a portion of the
boardwalk is significantly more involved, due to the change in elevation at boardwalk entrance
points and along the length of the boardwalk. The existing site was studied for ideal locations to
implement ramp structures to provide an accessible route. A table evaluating the feasibility of
implementing ramp structures at the existing boardwalk access points is presented on the
following page.

February 2020
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Potential Accessible Ramp Locations
D
A

B

E

C

Location

Approximate
Elevation Change

Approximate
Ramp Length

A

15 feet

240 feet

B

7 feet

104 feet

C

2 feet
0 feet (upper deck,
2.7 feet (middle deck )
17’ (Including
Concrete
Amphitheater Steps

25 feet

D
E

36 feet
270 feet

Constraints
Adjacent bridge abutment,
retaining walls, hotel/restaurant
property
Existing courtyard area,
mechanical/electrical equipment
No major constraints
No major constraints
Concrete amphitheater would
require reconstruction or
extensive modification

As can be seen from the above table, locations (C) and (D) offer the most promise for creating
accessibility to portions of the structure. These areas also have the greatest amount of
unconstrained area to work with, and are located roughly at each end of the existing amphitheater.
In addition, parking is adjacent to location (D). By locating ramp structures at locations (C) and (D),
an accessible route could be created encompassing most of Section 2 and Section 3. Limiting the
accessible route to these areas would be permissible if the remaining sections of boardwalk are
unaltered. If it is desired to make the entire boardwalk accessible, additional, more extensive ramp
structures would be required between Section 3 and Section 4 (approximately 17’ difference in
elevation) and between Section 1 and Section 2 (approximately 13’ difference in elevation from
the level of the observation deck area to the lowest elevation along Section 1).
Alternative access points were also considered. However, alternative points would either require
significant modification of existing infrastructure (besides the boardwalk) or are less advantageous
in terms of the existing topography.

February 2020
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VI. BOARDWALK REHABILITATION AND REPLACEMENT ALTERNATIVES
Based on the condition and age of the existing structure and accessibility considerations, three
conceptual alternatives were developed for further consideration. A description of each alternative
is provided below.
Alternative 1 – Rehabilitation and Accessibility Upgrades
(Link to Conceptual Plan)
Alternative 1 rehabilitates the structure to restore the original design intent and provides an
accessible route from access point C to Access point D, retaining the existing structural
elements and boardwalk configuration to the extent possible.
Replacement of 100% of the deck boards is recommended due to the age of the structure (30+
years old) and due to the present condition of the decking. Industry standards for service life
for standard treated pine decking range from 15-20 years with annual maintenance (washing
and sealing). Individual board replacement can be continued, but the amount of replacement
required should be expected to rapidly increase over the next five years.
Due to the existing stringer spacing of 24” on center, composite decking is not recommended
for this alternative. Most composite decking manufacturers require a stringer or joist spacing
of 16” on center for boards oriented perpendicular to the joist, and 12” on center for boards
oriented at an angle to the joists. An alternative to treated lumber would be ipe or another
tropical hardwood with demonstrated moisture and rot resistance. Ipe has a life expectancy of
50+ years, and 5/4 boards could span 24” on center. However, ipe is considerably more
expensive to install than standard treated pine decking. Due to the age of the existing framing
(stringers, joists, and beams), the additional investment may not be warranted if the deck
material outlasts the frame.
The expected life of treated timber framing (supporting the deck or boardwalk) varies widely,
with sources quoting from 20 years to 50 years plus. As noted previously, the existing framing
members appear to be in relatively good condition, but it is difficult to predict the amount of
remaining life for these elements. If a 50 year life is assumed, the framing has from 10-20 years
of remaining life.
The following work items would be included with Alternative 1:
Substructure:
1) Retrofit 10 existing pier foundations in Section 2 with micropiles to address observed
settlement and mitigate the potential for future settlement (Inspection Findings 1-6).
2) Repair the existing slope in the area of section 2, utilizing soil nails and shotcrete (Inspection
February 2020
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Finding 1).
In conjunction with item 2), stabilize existing stone walls along Section 2 (Inspection
Findings 2 & 7) utilizing soil nailing and shotcrete.
Remove trees that are compromising existing pier foundations (Inspection Findings 4 & 5).
Replace cracked or rotted timber piles in Sections 4 & 5 (Inspection Finding 16).
Epoxy inject cracks at piers in Section 3 and strengthen the piers with FRP (Fiber Reinforced
Polymer) wrap (Inspection Finding 14).
Replace cracked bracing in Section 3 (Inspection Finding 15).

Boardwalk:
8) Replace all joist hangers throughout the structure (Inspection Finding 9).
9) Replace selected stringers with rot or cracking (Inspection Finding 23)
10) Rebuild all stairs to remain with new stringers meeting current ADA standards (Inspection
Finding 12).
11) Replace deck boards in Sections 1, 2, 3 & 4 (Inspection Finding 22).
12) Install supplemental anchor bolts at ledger boards attached to concrete walls at access
points A and E (Inspection Finding 13).
13) Replace corroded through bolts in Section 4 (Inspection Finding 13).
14) Install new railings along the length of the boardwalk meeting current Ohio Building Code
standards.
15) Install ADA compliant hand rails at all ramps and stairs.
Electrical:
16) Repair conduit, pull boxes, and wiring for lighting and security cameras throughout the
structure.
Accessibility Upgrades:
17) Modify the existing structure to incorporate ADA compliant ramps at access points C & D,
and replace the existing steps between the observation deck and pavilion with ADA
compliant ramping.
Alternative 2 – Replacement of Sections 2 & 3, Rehabilitation of Sections 1, 4, & 5
(Link to Conceptual Plan)
Alternative 2 completely replaces Sections 2 & 3 with new foundations, substructure and
boardwalk structures, incorporating accessible ramps at access points C & D. The existing steps
at access point B would be reconstructed to ADA standards, and the entirety of the boardwalk
from the existing courtyard area to the steps leading down to Section 4 would be constructed
as an accessible route. The reconstructed section of boardwalk could be designed with a
different configuration if desired. The rehabilitation scope for Sections 1, 4, & 5 would be
February 2020
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identical to Alternative 1. This alternative was considered due to the extent of foundation and
slope distress in Section 2, the age of the structure, and the additional flexibility offered by this
alternative to redesign the Section 2/3 area for better accessibility. In addition, this alternative
could be designed to allow for eventual replacement of Sections 1, 4 & 5. In addition to full
replacement items in Sections 2 & 3, the following additional replacement or rehabilitation
work items would be included:
Substructure:
1) Repair the existing slope in the area of section 2, utilizing soil nails and shotcrete.
2) In conjunction with item 2), stabilize existing stone walls along Section 2 utilizing soil nailing
and shotcrete.
3) Remove trees that are compromising existing pier foundations.
4) Replace cracked or rotted timber piles in Sections 4 & 5.
Boardwalk:
5)
6)
7)
8)
9)

Replace all joist hangers in Sections 1, 4, & 5
Replace selected stringers with rot or cracking
Rebuild all stairs to remain with new stringers meeting current ADA standards.
Replace deck boards in Sections 1 & 4.
Install supplemental anchor bolts at ledger boards attached to concrete walls at access
points A and E.
10) Replace corroded through bolts in Section 4.
11) Install new railings in Section 4 meeting current Ohio Building Code standards.
12) Install ADA compliant hand rails at all ramps and stairs
Electrical:
13) Repair conduit, pull boxes, and wiring for lighting and security cameras throughout the
structure.
Accessibility Upgrades:
14) Completely rebuild Sections 2 & 3 as an ADA accessible route, incorporating ADA compliant
ramps near current access points C & D.

February 2020
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Alternative 3 – Complete Boardwalk Replacement
(Link to Conceptual Plan)
Alternative 3 completely replaces the existing boardwalk structure with a new ADA compliant
structure. This alternative was considered due to the age of the existing structure, technical
challenges associated with modifying the existing boardwalk to bring it into compliance with
current ADA standards, and to allow design flexibility to accommodate the existing topography
and site. This alternative would allow the greatest extent of modification to the existing
boardwalk alignment (if desired). Alternative 3 would include 2 accessible access points, likely
near existing access points C & D. The access points at A and E would likely be reconstructed as
stairs, unless there is a desire to modify the existing concrete amphitheater structures near
Portage Trail. As part of this alternative, Palmer recommends stabilizing and repairing the
existing slope, storm sewer outflow, and walls along Section 2 to mitigate the potential for
future slope instability.
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VII. BOARDWALK ALTERNATIVE COMPARISON
Initial Construction Cost
The following table compares the estimated initial construction costs for each alternative.
Additional cost information is provided in Appendix H.

Alternative 1
Alternative 2
Alternative 3

Initial
Construction
Cost
$1,070,000
$1,206,000
$1,641,000

For Alternative 1, costs for slope and retaining wall stabilization, and for retrofit of existing pier
foundations were developed by consulting with a specialty geotechnical contractor
(GeoStabilization International) and by reviewing historical bid prices for micropile installation.
Costs for replacement of the decking and railings were developed by consulting with a local
contractor (RC Norman Construction), and by research of historical decking and boardwalk costs.
For Alternatives 2 & 3, costs for new boardwalk structures were developed by using the existing
area of the boardwalk, and adding an approximate area for ramp structures. This square footage
was multiplied by a projected cost of $110 per square foot to determine the total cost of the
boardwalk, apart from stabilization of the existing slopes and retaining walls near Section 2. This
number is based on research of recent boardwalk construction pricing, discussions with RC
Norman, and consideration of the challenging nature (access and environmental considerations)
of the site.
Expected Life and Maintenance Requirements
As previously discussed, the expected useful life of Alternative 1 is 10-20 years, based on the
remaining life of the timber framing, and the expected life of new pressure treated decking.
Maintenance for this alternative would consist of pressure washing and sealing the decking on a
biannual cycle, in order to achieve the life expectancy of the decking.
For Alternatives 2 & 3, the expected useful life is highly dependent on a number of factors,
including the foundation option chosen, and the materials used for framing, decking, and
fasteners. Further refinement of these alternatives would allow for more detailed estimates of
the expected life and maintenance costs.
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APPENDIX A
BOARDWALK HISTORY &
AERIAL IMAGERY
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Original Construction Plans
The City provided two sets of existing plans showing boardwalk structures along the river between
Broad Boulevard and East Portage Trail, as described below:
x

Plans titled Riverfront Mall, Urban Renewal Project, Ohio R-113, Cuyahoga Falls, Ohio, by
John David Jones and Associates Inc., dated October 20, 1976.
This set of plans detailed concrete walks between Front Street and the Cuyahoga River, and
reinforced concrete and timber structures along the west bank of Cuyahoga River,
extending from Broad Boulevard to north of East Portage Trail. Based on review of historic
ODOT aerial imagery from the 1970’s and 1980’s, it appears that the vast majority of the
improvements shown in this plan set were never constructed. The structures shown in
these plans do not match the as-built configuration of the boardwalk.

x

Plans titled Cuyahoga Falls Riverfront Development, by Voinovich Companies, dated April
10, 1989.
This set of plans detailed a timber boardwalk structure extending from just south of Broad
Boulevard to an existing timber structure approximately 350’ north of Broad Boulevard. The
improvements detailed on these plans generally match the as-built configuration of the
boardwalk in this area, with some modifications. These modifications appear to be both
due to field changes due to site conditions during the original construction, and
modifications made after the original construction.

Historic Aerial Imagery
ODOT maintains an archive of aerial images dating back to the 1940’s. In order to determine the
age of the existing boardwalk structures, aerial imagery from 1970 to the present of downtown
Cuyahoga Falls was reviewed. Conclusions drawn from this research are presented below.
x

Aerial image taken February 22, 1970 (Image A-1970)
o None of the current boardwalk features appear to be present at this date.
o Four buildings were located along the west bank of the Cuyahoga River, in close
proximity to the location of the current boardwalk structures.
o Construction of the East Portage Trail bridge appears to be underway in this photo.

x

Aerial image taken June 5, 1972 (Image A-1972)
o None of the current boardwalk features appear to be present at this date.
o The four buildings along the west bank of the Cuyahoga River present in 1970
appear to have been demolished.
o Construction of the East Portage Trail bridge is complete.
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x

Aerial image taken September 14, 1979 (Image A-1979)
o None of the current boardwalk features appear to be present at this date.
o The pedestrian mall along Front Street appears to be complete.
o State Route 8 construction is complete.

x

Aerial image taken May 22, 1980 (Image A-1980)
o None of the current boardwalk features appear to be present at this date.

x

Aerial image taken March 10, 1985 (Image A-1985)
o Section 3 (the multi-level deck near the north end of the current amphitheater) and
Section 4 (boardwalk north of the multi-level deck) are present at this date. These
elements appear to have been constructed between 1980 and 1985.
o Concrete walks along the west side of the boardwalk have been constructed.
o The concrete and brick amphitheaters at the north terminus of boardwalk (adjacent
to East Portage Trail) have been constructed.

x

Aerial image taken April 10, 1990 (Image A-1990)
o Sections 1 and 2 (shown in the 1989 Voinovich Companies plans) are complete.
o The pedestrian bridge adjacent to Broad Boulevard over the Cuyahoga River is
complete.
o The current hotel building to the south is present.

x

Aerial image taken April 15, 1995 (Image A-1995)
o No notable changes concerning the boardwalk structure

x

Aerial image taken April 8, 2005 (Image A-2005)
o The pedestrian bridge has been removed and the Broad Boulevard bridge has been
replaced (2004).
o The parking area for the hotel and restaurant slightly changed.
o Section 1 of the boardwalk was modified to accommodate the new Broad Boulevard
bridge and hotel property modifications.
o Downtown amphitheater, event center, and Riverfront Parkway were constructed
(2002 to 2003).
o Concrete walks adjacent to the boardwalk reconstructed.

Google Earth imagery was also reviewed for the period from 2005 to present. The major change
during this period was the removal of dams upstream and downstream of the boardwalk in 2013.
The removal of the dams lowered the 100 year flood elevation along the boardwalk from
approximately 996 feet to 980 feet. In addition, a small canoe/kayak takeout area (Section 5) with
steps leading up to the boardwalk structure appears to have been added in 2016.
February 2020
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Image A-1970

Image A-1972
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Image A-1979

Image A-1980
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Image A-1985

Image A-1990
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Image A-1995

Image A-2005
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APPENDIX B
ORIGINAL BOARDWALK CONSTRUCTION PLANS
(SECTIONS 1 & 2)
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APPENDIX C
DETAILED INSPECTION FINDINGS & PHOTOS
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CRITICAL INSPECTION FINDINGS:
Inspection Finding Number: 1
Description: Slope erosion and undermining of two concrete piers was observed at this
location. The erosion appears to be due to a storm sewer outfall directly above the piers. The
erosion has caused the piers to settle by an estimated 4”-6”, as evidenced by out-of-level of
the crossbeams and loss of contact between the stringers and crossbeam. In addition, there
are large voids beneath one of the piers.
Location: Section 2, near north end of the observation deck

Photo(s):

Out-of-level
crossbeams

1

2

Undermining
of pier

Storm
sewer
outfall
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Inspection Finding Number: 1
Photo(s):

2

Undermining
of pier

2

Large void
beneath pier
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Inspection Finding Number: 1
Photo(s):

1
2

2” gap between
crossbeam and
stringer above pier
1 as noted in
photos above
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Inspection Finding Number: 2
Description: Slope erosion and subsidence, and rotation and partial failure of an existing stone
wall retaining fill was observed. The retained fill appears to support five piers which in turn
support the east portion of the observation deck. The observed subsidence and erosion of the
fill has caused settlement of the four north most piers, as evidenced by shimming required to
maintain the deck in a level position. Up to approximately 3” of pier settlement has occurred
at the worst location.
Location: Section 2, observation deck

Photo(s):

Settlement
and rotation
of pier

Out-of-level
crossbeam

Partial failure of
stone wall and
erosion of fill
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Inspection Finding Number: 2
Photo(s):

Shims to maintain
boardwalk level

Settlement of
piers in
retained fill

Rotation of
stone wall
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Inspection Finding Number: 3
Description: Settlement of a concrete pier was observed, as evidenced by racking of the
boardwalk structure.
Location: Section 2, base of stairs near access point ‘C’

Photo(s):

Racking of
boardwalk
Settlement
and rotation
of pier
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Inspection Finding Number: 4
Description: Racking of the stairs, separation of the stairs from the boardwalk, and possible
settlement of the pier at the base of the stairs was noted at the location described below.
Location: Section 2 at the south stairway near the courtyard area.

Photo(s):

Stairs pulling away from
boardwalk section to the
right. Note the rotation
of the ledger supporting
the stairs and repair
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Inspection Finding Number: 4

Separation of stairs
from boardwalk above

Racking of stairs

Possible settlement
and/or downhill
translation of pier in
photo below

Possible
settlement of pier,
note roots at base
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Inspection Finding Number: 5
Description: Possible settlement of a pier was noted at the location below, as evidenced by
timber blocking and a large tree growing near the base of the pier.
Location: Section 2, just south of observation deck.

Photo(s):

Timber
blocking

Large tree at
base of pier
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Inspection Finding Number: 6
Description: Possible settlement of two adjacent piers was noted at the location below, based
on out of level crossbeams
Location: Section 2, near bend point in boardwalk between south stairs and observation deck.

Photo(s):

Out-of-level
crossbeams

Erosion at
base of pier
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Inspection Finding Number: 7
Description: A leaning wall is contacting a pier column, possibly introducing bending in the
pier.
Location: Section 2, north of observation deck.

Photo(s):

Possible pier
bending

Leaning wall
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Inspection Finding Number: 8
Description: Concrete deterioration was observed at the base of a pier in Section 2. The
observed deterioration has reduced the bearing area of the pier and exposed reinforcing steel.
Location: Section 2, just north of observation deck.

Photo(s):

Spalling and exposed
corroded reinforcing

Concrete deterioration and
reduction in bearing at
base of column
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Inspection Finding Number: 8
Photo(s):
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Inspection Finding Number: 9
Description: Corroded and completely failed joist hangers were noted in multiple locations.
The locations with the highest number of failed hangers are the observation deck in Section 2
and the decks in Section 3. There were also other scattered locations throughout the structure
where joist hangers are either corroded or completely failed in Section 1, Section 2, Section 3
and Section 4. The location of the hanger failures in Section 4 does not compromise the
integrity of the structure in this location.
Location: Section 2, Section 3, and other scattered locations throughout the structure

Photo(s):

Corrosion and
failure of joist
hanger
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Inspection Finding Number: 10
Description: Existing stone walls along Section 2 exhibit varying degrees of deterioration. The
deterioration is compromising the stability of the walls and the uphill slopes retained by the
walls. Also reference inspection findings 2 and 7.
Location: Section 2 and Section 3

Photo(s):
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Inspection Finding Number: 10
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ADDITIONAL INSPECTION FINDINGS:
Inspection Finding Number: 11
Description: Timber railroad ties and concrete blocks appear to have been used to address
slope erosion at a pier column in Section 2. No discernable settlement was observed at this
pier.
Photo(s):
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Inspection Finding Number: 12
Description: The stair stringers throughout the structure typically exhibit cracking and checking
near the connection of the front tread to the stringer. Numerous scab repairs have been
completed to re-secure the stair treads to the stringers.
Typical Photo:

Typical
splitting of
stair stringers
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Inspection Finding Number: 13
Description: Anchor bolts and fasteners throughout the structure exhibit varying degrees of
surface corrosion. The stainless steel bolts and fasteners used in Sections 1 and 2 remain in
good condition.
Typical Photo:

Typical surface
corrosion of
anchor bolts

Typical corrosion of
through bolts securing
ledgers to timber piles in
Section 4
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Inspection Finding Number: 14
Description: In Section 3, 4 concrete piers are cracked through the entire section.
Typical Photo:

Crack through
pier section

Inspection Finding Number: 15
Description: In Section 3, 9 braces are cracked at the connection point.
Typical Photo:

Cracks at
connection
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Inspection Finding Number: 16
Description: In Section 5, rot was observed at 4 timber piles above the tie-down connection.
Typical Photo:

Rot above
tie-down
connection

Inspection Finding Number: 17
Description: Splits up to 3” deep were noted in Section 2 on the pavilion structure roof framing
members.
Typical Photo:
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Inspection Finding Number: 18
Description: Undermining of the stream bank and pavilion structure footings was observed.
The fill in this area consists of a large amount of building rubble cemented together.
Typical Photo:

Inspection Finding Number: 19
Description: Spalling of concrete was observed at the precast double tee stems in Section 1.
Typical Photo:
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Inspection Finding Number: 20
Description: Broken electrical conduit and corroded pole boxes for the boardwalk lighting
were noted throughout the structure.
Photos:
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Inspection Finding Number: 21
Description: Loose railing connections were noted at various locations
Photos:

Inspection Finding Number: 22
Description: The deck and railing boards in Sections 1, 2, 3 & 4 are highly weathered and aged
in places.
Photos:
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Inspection Finding Number: 23
Description: Isolated railing boards and floor stringers exhibit rot and/or cracking
Photos:
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Inspection Finding Number: 24
Description: Cracked railing pickets at the anchor bolts are present at isolated locations
throughout Sections 2 and 3
Photos:
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APPENDIX D
PHOTOS OF EXISTING BOARDWALK ACCESS POINTS
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Existing Boardwalk Access Point ‘A’

Existing Boardwalk Access Point ‘B’

February 2020

D-2

CITY OF CUYAHOGA FALLS

RIVERFRONT
BOARDWALK STUDY

Existing Boardwalk Access Point ‘C’

Existing Boardwalk Access Point ‘D’

February 2020

D-3

CITY OF CUYAHOGA FALLS

RIVERFRONT
BOARDWALK STUDY

Existing Boardwalk Access Point ‘E’
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APPENDIX E
ALTERNATIVE 1 CONCEPT
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ALTERNATIVE 3 CONCEPT
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ϰ

ϰ
ϭϬ

ϭ
ϭ

ϯϱϵ

ϲϱϯ

ϭϳϯ
ϳϭϬ
ϰ
ϴ

ϰϭϬ
ϮϳϵϬ

ϭϱ
Ϯϲϴ
ϭϮ
ϱϬϬ
ϭϮϭϬ

ϳϴ

ϱϬ

ϳϮϳ
ϭϬϬ
ϮϵϭϬ
ϰ
ϱ

ϰϮ

ϰϮϬ
ϱ

dKd>
YhEd/dz

hE/dK^d

dKd>K^d

ϭ
ϭ
ϭ
ϴϬ
ϭ
ϳϱϬ
ϴ
ϭϬ
ϭϱ
ϮϬϰϵ
ϭϮ
ϭϭϴϯ
ϴϬϰϬ
ϴ
ϭϰϲ
ϭ
ϭ

ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϮϴϬ͕ϬϬϬ͘ϬϬ
ΨϱϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ
Ψ ϮϬϬ͘ϬϬ
ΨϮϱ͘ϬϬ
Ψ ϯ͕ϬϬϬ͘ϬϬ
Ψ ϭϬϬ͘ϬϬ
Ψϰϱ͘ϬϬ
Ψ ϭϱϬ͘ϬϬ
ΨϮϬ͘ϬϬ
ΨϮϱ͘ϬϬ
Ψ ϭϬϬ͘ϬϬ
ΨϭϬ͘ϬϬ
Ψ ϱ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ

ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϮϴϬ͕ϬϬϬ͘ϬϬ
Ψ ϰ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ
ΨϭϱϬ͕ϬϬϬ͘ϬϬ
Ψ ϮϬϬ͘ϬϬ
ΨϯϬ͕ϬϬϬ͘ϬϬ
Ψ ϭ͕ϱϬϬ͘ϬϬ
ΨϵϮ͕ϮϬϱ͘ϬϬ
Ψ ϭ͕ϴϬϬ͘ϬϬ
ΨϮϯ͕ϲϲϬ͘ϬϬ
ΨϮϬϭ͕ϬϬϬ͘ϬϬ
Ψ ϴϬϬ͘ϬϬ
Ψ ϭ͕ϰϲϬ͘ϬϬ
Ψ ϱ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ

KE^dZhd/KE^hdKd>
ϮϬй^/'EKEd/'Ez
^d/DdKE^dZhd/KEdKd>

Ψϴϵϭ͕ϲϮϱ͘ϬϬ
Ψϭϳϴ͕ϯϯϬ͘ϬϬ
Ψ ϭ͕ϬϳϬ͕ϬϬϬ͘ϬϬ

>dZEd/sϮ;WZd/>ZW>DEdEZ,/>/dd/KEͿ^d/DdKE^dZhd/KEK^d
/dD
EhDZ
ϮϬϭ
ϮϬϮ
ϮϬϯ
ϱϬϳ
ϱϭϬ
ϱϭϳ
ϱϮϭ
ϱϮϭ
ϱϮϭ
ϱϯϬ
ϱϯϬ
ϲϮϯ
ϲϮϰ

/dD^Z/Wd/KE

>Z/E'E'Zh/E'
^dZhdhZZDKs
^>KWEt>>^d/>/d/KE
d/DZW/>ZW>DEd
Kt>,K>^
KZt><d/DZZ/>/E'
Z/'d/DZͲEtKZt><^dZhdhZ ϭ
Z/'d/DZͲKZt><&ZD/E'
Z/'d/DZͲKZt><</E'
^dZhdhZD/^͗͘E,KZK>d
^dZhdhZD/^͗͘ZW>:K/^d,E'Z^
KE^dZhd/KE>zKhd^d</E'
DK/>/d/KEEDK/>/d/KE

hE/dK&
D^hZ
>^
>^
>^
&d
,
&d
^&
^&
^&
,
,
>^
>^

'EZ>

^d/KEϭ

^d/KEϮ

^d/KEϯ

^d/KEϰ

^d/KEϱ

ϭ
ϭ
ϭ
ϰ
ϯϱϵ
ϮϬ
ϮϬ
ϳϭϬ
ϰ
ϴ
ϭ
ϭ

ϮϴϬϬ

ϭϰϬϬ

ϲϬ
ϰ
ϳϮϳ
ϭϬϬ
ϭϬϬ
ϮϵϭϬ
ϰ
ϱ

ϮϬ
ϰϮ

ϰϮϬ
ϱ

dKd>
YhEd/dz

hE/dK^d

dKd>K^d

ϭ
ϭ
ϭ
ϴϬ
ϴ
ϭϭϮϴ
ϰϯϮϬ
ϭϮϬ
ϰϬϰϬ
ϴ
ϭϴ
ϭ
ϭ

Ψϭϱ͕ϬϬϬ͘ϬϬ
ΨϮϱ͕ϬϬϬ͘ϬϬ
ΨϮϴϬ͕ϬϬϬ͘ϬϬ
ΨϱϬ͘ϬϬ
ΨϮϱ͘ϬϬ
Ψϰϱ͘ϬϬ
Ψ ϭϭϬ͘ϬϬ
ΨϮϬ͘ϬϬ
ΨϮϱ͘ϬϬ
Ψ ϭϬϬ͘ϬϬ
ΨϭϬ͘ϬϬ
ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ

Ψϭϱ͕ϬϬϬ͘ϬϬ
ΨϮϱ͕ϬϬϬ͘ϬϬ
ΨϮϴϬ͕ϬϬϬ͘ϬϬ
Ψ ϰ͕ϬϬϬ͘ϬϬ
Ψ ϮϬϬ͘ϬϬ
ΨϱϬ͕ϳϲϬ͘ϬϬ
Ψϰϳϱ͕ϮϬϬ͘ϬϬ
Ψ Ϯ͕ϰϬϬ͘ϬϬ
ΨϭϬϭ͕ϬϬϬ͘ϬϬ
Ψ ϴϬϬ͘ϬϬ
Ψ ϭϴϬ͘ϬϬ
ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ

KE^dZhd/KE^hdKd>
ϮϬй^/'EKEd/'Ez
^d/DdKE^dZhd/KEdKd>
EŽƚĞƐ͗
ϭͿhŶŝƚƉƌŝĐŝŶŐĨŽƌƚŚŝƐŝƚĞŵŝŶĐůƵĚĞƐĨŽƵŶĚĂƚŝŽŶĂŶĚƐƵďƐƚƌƵĐƚƵƌĞĐŽƐƚƐ

Ψ ϭ͕ϬϬϰ͕ϱϰϬ͘ϬϬ
ΨϮϬϬ͕ϵϭϬ͘ϬϬ
Ψ ϭ͕ϮϬϲ͕ϬϬϬ͘ϬϬ

>dZEd/sϯ;&h>>ZW>DEdͿ^d/DdKE^dZhd/KEK^d
/dD
EhDZ
ϮϬϭ
ϮϬϮ
ϮϬϯ
ϱϮϭ
ϲϮϯ
ϲϮϰ

/dD^Z/Wd/KE

>Z/E'E'Zh/E'
^dZhdhZZDKs
^>KWEt>>^d/>/d/KE
Z/'d/DZͲEtKZt><^dZhdhZ ϭ
KE^dZhd/KE>zKhd^d</E'
DK/>/d/KEEDK/>/d/KE

hE/dK&
D^hZ
>^
>^
>^
^&
>^
>^

'EZ>

^d/KEϭ

^d/KEϮ

^d/KEϯ

^d/KEϰ

^d/KEϱ

ϭ
ϭ
ϭϬϬϬ
ϭ
ϭ

ϭ
ϮϴϬϬ

ϭϴϬϬ

ϮϵϭϬ

ϰϮϬ

dKd>
YhEd/dz

hE/dK^d

dKd>K^d

ϭ
ϭ
ϭ
ϴϵϯϬ
ϭ
ϭ

Ψϭϱ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ
ΨϮϴϬ͕ϬϬϬ͘ϬϬ
Ψ ϭϭϬ͘ϬϬ
ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ

Ψϭϱ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ
ΨϮϴϬ͕ϬϬϬ͘ϬϬ
ΨϵϴϮ͕ϯϬϬ͘ϬϬ
ΨϭϬ͕ϬϬϬ͘ϬϬ
ΨϰϬ͕ϬϬϬ͘ϬϬ

KE^dZhd/KE^hdKd>
ϮϬй^/'EKEd/'Ez
^d/DdKE^dZhd/KEdKd>
EŽƚĞƐ͗
ϭͿhŶŝƚƉƌŝĐŝŶŐĨŽƌƚŚŝƐŝƚĞŵŝŶĐůƵĚĞƐĨŽƵŶĚĂƚŝŽŶĂŶĚƐƵďƐƚƌƵĐƚƵƌĞĐŽƐƚƐ

Ψ ϭ͕ϯϲϳ͕ϯϬϬ͘ϬϬ
ΨϮϳϯ͕ϰϲϬ͘ϬϬ
Ψ ϭ͕ϲϰϭ͕ϬϬϬ͘ϬϬ

