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PURPOSE AND NEED

The purpose of this project is to replace the egststructurally-deficient and functionally-
obsolete Vrooman Road Bridge (SFN 4337107) overGhand River, that regularly closes
during flood events with a bridge and roadway fgcihat meets current design standards and
improves existing geometrics correcting existingpdway geometric deficiencies, while
providing a safe, efficient route.

The existing Vrooman Road Bridge (SFN 4337107) sracturally-deficient and functionally-
obsolete bridge that regularly closes during flesdnts. The existing roadway approaches to the
bridge are characterized by numerous geometricidatties, which can be directly linked to
high accident rates at various points along thewag. The existing Vrooman Road and SR-84
intersection is characterized by numerous geome#ificiencies, which can be directly linked to
high accident rates at the intersection.

The Vrooman Road Bridge (SFN 4337107) has beentifeehas a structural deficient and
functionally obsolete bridge in the studies listeelow. Complete copies of these reports are
available for review in the Lake County Engineédffice (LCEO) project file and were include
in Appendix B of the2005 Vrooman Road Planning Study — LAK-Vrooman Rei@d #5669
TranSystems, Inc., December 2005 (Updated Janu20y and May 2008 by Michael Baker
Corporation).

e 2002 Physical Condition Report — Vrooman Road Bridgver the Grand River, SFN
4337107, Leroy Township, Lake County QROTB Ohio, Inc., December 2002

* Bridge Inspection Report — Vrooman Road Bridge O@eand River, Perry and Leroy
Townships, SFN 433710Richland Engineering Limited, August 2006

The Vrooman Road approach roadway and the Vroomead R SR-84 intersection have
geometric deficiencies that have been identifiethm study listed below. Complete copies of
this report are available for review in the LakeuBty Engineer’s Office (LCEQO) project file.

e 2005 Vrooman Road Planning Study — LAK-Vrooman RRI&d#5669 TranSystems, Inc.,
December 2005 (Updated January 2007 and May 2008idlyael Baker Corporation).

INTRODUCTION:

The Vrooman Road Bridge over the Grand River (SBR7407) is located in Perry and Leroy
Townships, Lake County Ohio. The bridge is a twars steel Warren Polygonal pony truss
structure built in 1952. The bridge has an ovesallicture length of approximately 179’- 4”
with each span approximately 88’ - 4” center-toteemf truss bearing. The trusses are spaced
23-0” +/- center-to-center. The existing superstiue bears on stone abutments dating from the
previous bridge crossing built in 1879. A galvauizsteel guardrail has been attached to the
interior of the truss verticals, effectively redugithe roadway opening. In 1980 the structure
underwent a major rehabilitation with the removadl aeplacement of the original timber deck
and steel stringers with a new timber deck andasplearing surface.
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The bridge is currently posted with a 16 ton laadtl While the bridge is posted for no trucks,
it is still regularly used by school buses and s@mergency vehicles. Large vehicles are often
trapped on the bridge when attempting to negoti@esharp horizontal approach curves.

The bridge is located within the Grand River flqadin and the bridge deck is below the 100-
year flood elevation. In 2006, the bridge was etbfr approximately 5 months as a result of a
single flood event with water levels over the 1@ayflood elevation.

Vrooman Road is classified by NOACA as an urbaarat Vrooman Road provides access to
Perry and Leroy Townships, as well as southeadtainesville from Interstate 90 (I-90). The
north end of Vrooman Road is State Route 84 (SRidge Road), in Perry Township. The south
end of Vrooman Road is the five-point intersectadnState Route 86 and County Roads 208
(Leroy Center Road) and 210 (Huntoon Road) in Lefoyvnship Figures 1 and 2. The
Vrooman Road Study Corridor begins at I-90, whiabsses Vrooman Road east to west at a full
service interchange within Leroy Township. Thigehghange was constructed along with 1-90 in
the early 1960’s and was located specifically tovpate access to the southeastern Painesville
area. The vehicle traffic on Vrooman Road Bridgmsists of cars and light truck traffic,
commuter traffic, and other vehicular traffic.

The Grand River, a State designated Wild Riveizeiil for non-motorized recreational use, is
the centerpiece of a steep-sided, narrow vallegsa® by Vrooman Road north of 1-90, adjacent
to the Lake Metroparks’ Indian Point and Mason'sadiag Parks located just south of State
Route 84 Figure 3). The Perry Nuclear Power Plant is located appnately 7 miles north of
the study areaHjgure 4).
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PROJECT AREA

Figure 1. Map of the state of Ohio, showing the PBject Area in relation to drainage areas
and county boundaries (ODNR 2004).
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Figure 2. Map of Lake County, Ohio, showing the poject’s Study Area (ODOT 2004).
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Possible improvements to Vrooman Road have begropeal and studied in various forms since
construction of the existing bridge. These studiese prepared to address the same issues faced
today. They also were completed to evaluate fEasiblutions to utilize the 1-90 / Vrooman
Road interchange for its intended purpose of piogidconnectivity between Southeast
Painesville and 1-90. These reports includingftllewing:

Conceptual Engineering Report by Carroll V. Hidl Assoc. for the Lake County
Planning Commission, dated October, 1957

State Highway Department Report, dated Februaryl®280
Capitol Engineering Report for the LCEO, dated ®etol5, 1963

Improvements contemplated by these reports weradhanced through design and construction
due to lack of funding in the highway program ie thte 1960’s.

The project was resurrected in the mid 1980’s whthadvancement of new replacement studies
completed by CT Consultants for the LCEO. Thesali®s include previous engineering and
environmental investigation and studies initiatedhe early 1990’s. The project proceeded into
the environmental clearance phase until Native Acaarburial sites were identified within the
project limits by the environmental studies. Thejgct was then suspended pending additional
studies of this important cultural resource. Thagrt was subsequently delayed due to lack of
funding.

The events of September 11, 2001 heightened thecaess of the need for safe and efficient
evacuation routes from sensitive infrastructure amels. The Perry Nuclear Power Plant was
identified as one such installation. While a fofr@acuation plan is currently in place for the
Perry Nuclear Power Plant, the Lake County Emerged@anagement Agency (LCEMA)
acknowledged the need for a direct north-southerdtdm northern Lake County to 1-90. In
April 2006, LCEMA endorsed the proposed plan tdaeg the existing structurally deficient and
functionally obsolete bridge with a new structunattwould allow safe and efficient evacuation
in the event of a disaster. The proposed VroomaadRmprovements could provide a direct
north-south evacuation route, and as such coulkbhsidered a preferred route by the LCEMA
upon completion of the proposed bridge replacerapdtroadway improvements.

While there is no formal nomination process fordways to become evacuation routes, an
endorsement validates the need for the projece la¢al EMA develops an evacuation plan and
submits it to the State EMA and the Department omdland Security (DHS). While the plan is

developed mostly at the local level, the local ER#npletes the evacuation plan in conjunction
with guidance from the state and federal agenciBeth the state and federal departments
typically sign off on the plan once the routes approved by the local EMA. As such, the

project was revived in 2003 to provide a directtnegouth route from northern Lake County to

1-90.

The need to address Vrooman Road’s many deficish@®ng with renewed interest in
providing a better evacuation route led to the LGB®©ontract with TranSystems, Inc., a private
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engineering consultant, in 2003. TranSystems wasged with evaluating deficiencies along
Vrooman Road (County Road 227) between State RMAIESR-84) and 1-90 in Lake County,
Ohio, and preparing a planning study to identify Breferred Alternative for replacement. This
planning study was initiated to follow ODOT’s PrajeDevelopment Process (PDP) guidance
and follow ODOT’s Planning Study Process. As subke, study meets the intent of Steps 1
through 4 of the current PDP for Major Project®(finoject has since been reclassified to follow
the Minor PDP). The objectives of this study wergerform in-depth analysis of deficiencies
in the roadway corridor, explore replacement alwes for the structurally deficient Vrooman
Road Bridge, and recommend a Preferred Alterndtivéurther development. Literature review
and field review information gathered during thispswas included in the Red Flag Summary
and Mapping (Appendix D) of the Planning Study.

This Vrooman Road Planning Study served to docurtientesults of the project’s preliminary

engineering and environmental studies, the Drafp&e and Need, the Existing and Future
Conditions Report, the Planning Study Report/Sgiat®lan, and the Public Involvement Plan
activities, goals, and results.

2004 Public Involvement Process

The Vrooman Road January 2004 Public Involvemeaih Rlas created to distribute information
and to solicit input. The Public Involvement Plsmmmmarized how two-way communication
would be maintained throughout the Vrooman Roadrittey Study and outlined the purpose of
public involvement activities:

» Educate the public and decision-makers about tisygirocess and their role within it
 Solicit input on the problems that the study shdddlesigned to solve

» Provide information on the needs identified dutiing technical analysis

» Solicit input on the alternatives that should besidered

* Provide information on the potential impacts anddfgs of each alternative

 Solicit input on the recommended solution

* Provide information on the chosen solution andratie used in decision-making

Stakeholder Committee

In accordance with ODOT'’s PDP, the project's Stakeér Committee was assembled to
provide a group of individuals representing vari@igvpoints and perspectives to be involved
in regular progress meetings, providing input ameldback to the study team from the group or
agency they represent. The purpose was to creamgt@al understanding between the Project
Team and Stakeholders concerning the problem tteessed, the “critical success factors” for
any solution and the process to be followed inymiag and evaluating solutions. Inclusion of
all stakeholders was intended to secure their wtaieding of and “buy-in” to not only the
process and the issues, but also the results.

In 2004, the Project Team worked with the LCEO aD®OT to identify appropriate
representatives for the Stakeholder Committee.Arogect Team contacted these individuals by
letter to explain the study, request their involesity and invite them to the first Stakeholder
Committee meeting. A total of six stakeholder nmegi were held throughout the Vrooman
Road Planning Study.
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Stakeholders included:
» Lake County Engineer’s Office (LCEO)
* Local Fire and Safety Officials
* Local business owners or community groups
» County Administration
» County Planning and Zoning
» County’s Project Manager
» Lake County Metroparks
» Northeast Ohio Area-wide Coordinating Agency (NOACA
» Ohio Department of Transportation (ODOT)
* Ohio Department of Natural Resources (ODNR)
* Federal Highway Administration (FHWA)
* Communities of Perry, Painesville, Madison, andolyeFownships

As other citizens and business owners expressedestt they were included, as appropriate.
Residents along River Road and on SR-84 becamdvet/csubsequent to the July 2004 Public
Involvement Meeting. A complete list of stakehatland details of public involvement at each
stage are included in the appropriate sectionslarirfihg Study. A project mailing list of all
stakeholders, residents, property and businessrgward interested citizens was kept current
throughout the progress of the planning study amjept. This list was used to notify these
entities and individuals of the July 2004 Publigdlvement Meeting. The intent of this general
public meeting was to present the conceptual ates® solutions under consideration and solicit
feedback from citizens.

Stakeholder Meeting Goals and Objectives

A total of six Stakeholder Committee Meetings whedd during 2004 and early 2005. The
Stakeholder Committee kick-off meeting was held Jamuary 21, 2004. During this initial
meeting, the Project Team explained the purposbefstudy, the planning study process, and
the role of the Stakeholder Committee in conjunctwith the project. The Project Team
solicited input from the group concerning their gagation of the situation, the nature of the
problems to be solved, and the factors that woelthd successThis information was used to
develop a “Problem Statement” outlining the StakeééoCommittee’s definition of the problem
to be solved and the desired goals for the VrooR@aed Project.
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Problem Statement

The Vrooman Road Planning Study will:

Provide acceptable traffic operation for future traffic volumes

Correct identified accident problems

Eliminate flooding of a new bridge spanning across Grand River

Reduce dangerous current steep grade near Vrooman’s intersection with State

Route 84

« Accommodate transit needs; improve safety for truck travel

« Provide safe and good access to the Nuclear Power Plant in Perry Township
providing unrestricted weight limits;

- Eliminate or avoid current geotechnical problems near Vrooman's intersection
with State Route 84

» Provide an aesthetically pleasing bridge to complement the scenic Grand River

» Minimize short and long term impacts on the Grand River

« Try to implement an alternative transportation plan (for pedestrians and
bicyclists) without using funds from license plate and gas funds

» Bring bridge up to standards

« Keep utilities along Vrooman Road consistent with future plans and minimize

the impacts thereof

The problem statement was used by the project tiantevelop a draft Purpose and Need
statement; develop, evaluate, and refine concepttexhatives; refine conceptual alternatives to
feasible alternatives; and guide technical studiek subsequent Stakeholder Committee
Meetings, 10 Conceptual Alternatives were developed refined to Feasible Alternatives by
direct input from the Stakeholders Committee. Tihisrmation was then presented to the public
at the July 2004 Public Involvement Meeting.

Ten Preliminary Conceptual Alternatives were orddiyn identified in a February, 2004
Stakeholder Committee Meeting. These 10 Conceptiti@inatives were developed and refined
to five Conceptual Alternatives that were recomneehdéor further consideration through the
June, 2004 Stakeholder Committee Meetings. Theed@enceptual Alternatives were presented
to the General Public in a Public Meeting held arlyJ7, 2004. The five Conceptual
Alternatives that were presented at the Public Mgehclude:

Alternative A — High Level Bridge to Madison

Alternative B — High Level Bridge to Lane

Alternative C — Low Level Bridge to Madison

Alternative D — Replace Bridge in Existing Locatiand Elevation
Alternative E — No Build

Stakeholder Committee meetings were held in JW@42and February 2005 to review the Draft
Planning Study and public input gathered during Xy 2004 Public Meeting and throughout
the project to date. Alternative B was identifiasl the “Preferred Alternative” in a February,
2005 Stakeholder Committee Meeting. This concluswas documented in the December 2005
Draft Planning Study. Subsequent ODOT review iatid that additional environmental and
engineering studies were necessary to show relatiygacts of both Alternative A and
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Alternative B. Subsequent revisions were madééoRlanning Study in January 2007 and May
2008. ODOT approved the May 2008 Planning Studywre 30, 2008.

As part of Stakeholder Committee Meeting # 2, tmidFebruary 11, 2004, the Draft Purpose
and Need and Conceptual Alternatives were develoged technical results discussed. The
project team explained that the Purpose and Nesdavalcument that establishes the needs that
the project is intended to address; used to justifyacts; manage controversy; coordinate and
communicate with stakeholders; establishes progeotini; and provides the basis or foundation
with which to evaluate the alternatives. Thoserakttives that do not meet the primary needs of
the project may be eliminated from further consatien as part of the study. The Purpose and
Need is not final until approved in the NEPA docmty@nd may be refined throughout the PDP.

The Stakeholder Committee identified primary neefisoncern and secondary goals to use in
the development of the project’s Purpose and Ndéxa primary needs or concerns include:

* Improve the bridge condition

* Improve connection from SR-84 to I-90 to provideess route to power plant that
can accommodate all standard vehicle sizes (Hord&aaurity)

* Eliminate safety and community impacts associatéd alosure of Vrooman Road
due to flooding

» Eliminate existing geometric deficiencies (steegpdgy, substandard curves)

Secondary project goals include:
* Reduce number of accidents
* Reduce maintenance problems associated with sldjaeent to Vrooman Road at
SR-84
» Provide acceptable traffic operation for futurdficavolumes
* Accommodate transit needs/school transportation
» Provide an aesthetically pleasing bridge to complanthe scenic Grand River;
* Minimize short and long term impacts on the GramteR
* Accommodate pedestrians and bicyclists
* Accommodate future plans for utilities along VroanfRoad

The Stakeholder Committee established that alteesishould not be discarded based upon
failure to meet secondary project goals; howevese factors should be considered if possible
in the evaluation of alternatives, along with otleeiteria such as impacts on residences and
communities, consistency with local developmentigjogemeteries, park property, historic and
archaeological resources, streams, floodplain paogct cost.

PROJECT PURPOSE:

The Purpose of this project was developed basabeoresults of the technical analysis and input
from the project’s Stakeholder Committee. The entrlVrooman Road Bridge is a structurally-
deficient and functionally-obsolete bridge thatulagly closes during flood events, while the
existing roadway and bridge approaches exhibit maosegeometric and roadway deficiencies.
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The primary Purpose of the Vrooman Road Projettd:is
* Provide a structurally sufficient crossing of thea@d River that meets the current
design standards
* Improve the existing geometrics and correct exgstoadway deficiencies

Secondary goals of the Vrooman Road Bridge Prejext
* Reduce maintenance problems and safety concerosiassl with slope adjacent to
Vrooman Road at SR-84
» Provide an acceptable level of service for existing design year traffic volumes.
* Reduce number of accidents

PROJECT NEED:

Bridge Condition

The Vrooman Road Bridge (SFN 4337107) is a stradljudeficient and functionally obsolete
low-level bridge that carries Vrooman Road over @rand River. The bridge is a two-span
steel Warren Polygonal pony truss structure buill952. The bridge has an overall structure
length of approximately 179'- 4” with each span @p@mately 88’ - 4” center-to-center of truss
bearing. The trusses are spaced 23’-0” +/- canteenter. The existing superstructure bears on
stone abutments dating from the previous bridgessing built in 1879. A galvanized steel
guardrail has been attached to the interior otiihes verticals, effectively reducing the roadway
opening. In 1980 the structure underwent a magirabilitation with the removal and
replacement of the original timber deck and sté@hgers with a new timber deck and asphalt
wearing surface.

The bridge is currently posted with a 16 ton laadtl While the bridge is posted for no trucks,
it is still regularly used by school buses and s@mergency vehicles. Large vehicles are often
trapped on the bridge when attempting to negotiaesharp horizontal approach curves.

The superstructure bears on stone abutments datimgthe previous bridge crossing. The stone
abutments have a concrete abutment cap that tdgebrests on. The south abutment was
reinforced with steel sheet piling in the 1990sstabilize shifting masonry units. Three of the
four stone wingwalls have been retained from thevipus bridge crossing, with the southeast
wing wall constructed from steel sheet pile. Thisteng abutments have exhibited deterioration
due to scour during flood events and remain susseb scour.

The current weight limit of 16 tons is too low tthosv standard emergency vehicles to traverse
the bridge safely. If prompt attention is to beggivto emergencies, it is imperative that standard
emergency vehicles are able to cross the bridgdysdfe current bridge is unacceptable for this
purpose because of the load limit and geometricstcaimts. 2008 Vrooman Road Updated
Planning Study

The bridge is located within the Grand River flopldin and the bridge deck and approach
roadways are below the 100-year flood elevatioree Bgures 4A and 4B Over the last 5

years, the bridge and Vrooman Road have been cluseerage 2 to 3 times annually in the
spring and/or fall, with the typical closure lagfift to 2 days. In 2005 the bridge was closed 4
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times. In 2006 the bridge was closed from July scd&nber due to extensive damage to the
bridge and approach roadway caused by severe figadithe Grand River. Following a flood
event and bridge closure, debris and mud needsetselmoved from Vrooman Road, the
approaches, and often from the bridge, the abusnant the center pier. This long-term
exposure to flooding has resulted degradation ® lthdge members and an in increase
maintenance and associated cost to the bridge.

In the2002 Physical Condition RepdiitiNTB Ohio Inc.), the Vrooman Road Bridge was date

4 (poor condition) on a scale from 1 (that couldumse an imminent failure condition), to 9
(excellent condition). This overall rating is migirdue to the condition of the superstructure
(steel trusses, rated as 4), the condition of tistsucture (stone abutments rated as a 5) and the
condition of the deck (roadway, rated as 6). Tbaddion of all parts of the bridge was
reported, as presented in Table 1.

In 22006 Bridge Inspection RepdRichland Engineering, Ltd.), the Vrooman Roadd8da was
rated a 3 (serious condition) on a scale from at(tould assume an imminent failure condition),
to 9 (excellent condition). This overall ratingminly due to the condition of the superstructure
(steel trusses, rated as 3), the condition of tistsucture (stone abutments rated as a 5) and the
condition of the deck (roadway, rated as 5). Tbaddion of all parts of the bridge was
reported, as presentedliable 1

TABLE 1: VROOMAN ROAD BRIDGE CONDITION
2002 Condition* 2006 Condition**

Bridge Parts

Bearings X X

Channel and Scour X

Wearing Surface & Floor X

Floor Beam Connections X X

Floor Beams X X

Lower Lateral Bracing X X

Abutments, Abutment Seats and Backwalls

Pier and Pier Seat

Trusses

Railing

X[ X[ X |[X]|X

Wingwalls

* 2002 Physical Condition Report, HNTB Ohio, Inc.
**2006 Physical Condition Report, Richland Engineering, Ltd.

Closure Due to Flooding

The Vrooman Road Bridge represents a recurrentter@nce problem for the Lake County

Engineer. The maintenance issues are due in @dhetbridge structure being below the 100-
year flood elevation and subject to repeated flogdiThe bridge and Vrooman Road have been
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closed on average 2 to 3 times annually over tsieSlgears in the spring and/or fall (total 10-15
times), with the typical closure lasting 1 to 2 slaylooding is more prevalent during the months
of April through May and October through Novembesraaresult of winter thaw and increased
rainfall, respectively. The Lake County enginegparts that this route was closed 4 times for
over 20 days in 2005. The Vrooman Road Bridge elased in July, 2006 to December, 2006,
due to severe damage to the approach roadway assibf@scour damage to the substructure
resulting from an extreme flood event. Severalena year, the river empties its banks and
floods the approaches, forcing closure. Followinfijoad event and bridge closure, debris and
mud needs to be removed from the Vrooman Roadappeoaches, and often from the bridge,
the abutments and the center pier. When the VrooRead Bridge is closed, the nearest
alternative crossings of the Grand River are BRad, located approximately 2 miles to the
east; and SR-84 located approximately 4 miles @west. National Flood Plain maps are
included ad=igures 4A and 4B

Normal water surface elevation for the Grand Riuader the Vrooman Road Bridge (SFN
4337107) is 628.3 +/-. The 25 year flood levelat®n is 641.02, and the 100 year flood level
elevation is 641.66. Refer to Figures 6A and @&isting roadway elevation at the crossing is
approximately 641.0. Existing low point elevatiofsaimps) in the approach roadway to the
north and south of the bridge are approximately®3a2d 631.0, respectively.

The minimum profile for a replacement structure idoneed to be established so that the low
structure elevation would provide one foot of freatnl above the 25 year flood level. So the
low structure elevation would need to be aboveatlem 642.02. Structure depth would then
determine the roadway profile elevation. Structdepth is a function of span length and span
arrangement. The minimum structure depth for & 2d6tinuous span structure would be in the
range of 7.75’ to 9.00’. This would then establisa required low profile elevation somewhere
between 649.75 and 651.00, representing a changmofite grade elevation of at least 10’ on
the approaches and at least 8.75’ at the bridgere@udesign criteria prohibit a profile that
allows the approaches to flood.
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FIGURE 4A: FLOOD PLAIN MAP
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FIGURE 4B: FLOOD PLAIN MAP
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Existing Roadway Deficiencies

Vrooman Road is classified as an Urban Arteriall€ddr within the Project Limits.
Replacement of the Vrooman Road Bridge will netassithe replacement of the approach
roadways to meet current design standards. Eaptoagh has inadequate geometrics, steep
grades, unacceptable curves and poor sight distasceompared to applicable roadway
standards for its functional classification. Tlwth approach is flanked by a retaining wall that
accommodates the differences in grade between S&@4/rooman Road. The retaining wall
itself is in poor condition and has exhibited sigismovement. The cost of maintaining this
wall is escalating each year. The replacement®Mrooman Road Bridge will require that the
approach roadways be replaced to meet the desigireenents for an Urban Arterial/Collector
roadway.

The existing roadway is approximately 30’ wide udihg two 10’-6” lanes and 4’-6” graded
shoulders. The paved shoulder width is approxingat&le. Existing roadway conditionare
shownin Photographs 1 through 14 The LCEO estimates that the stretch of VroomaadR
within the Project Study area requires approxinya$&5,000 more in annual maintenance costs
than similar lengths of non-deficient roadway. Audhal costs are attributable to: increased
salting and plowing because of steep grades; dpev@ment and drainage treatments because
of steep grades; repair costs resulting from flogdguide rail maintenance costs resulting from
high number of accidents; and costs associated alitsing, cleaning and reopening the road
during flood events. ODOT maintenance personmditate that no above normal maintenance
is required on SR-84 within the Project Limits.

The following photographs document some of thetegsoadway conditions and deficiencies:

Photograph 1 - Vrooman Road south of the existidple, looking south west.
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Photograph 3 - Vrooman Road south of the existhdple, looking southeast. Seeley Road is on
the left side of Vrooman Road
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Photograph 4 - Vrooman Road at the intersectiddeagfley Road, looking south. The
intersection is at the curve at the bottom of tiisitie.

Photograph 5 - Vrooman Road at the southern héJdmbking southwest. Approaches to
Vrooman Road Bridge are characterized by steepegradd curving alignment.
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Photograph 6 - Vrooman Road at the top of the swnthillside, looking south.

Photograph 7 - Vrooman Road Bridge at the northeproach, looking northwest.
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Photograph 8 - Vrooman Road north of the VroomaadRBridge, looking northwest. This
section of Vrooman Road includes the entrance tsdWa Landing Park on the left
and the bottom of the northern hillside, from SRi8the background.

Photograph 9 - Vrooman Road at the bottom of thitheen hillside looking southeast.
VVrooman Road Bridge is in the background and Masbtahding Park entrance on the
right.
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Photograph 10 - Vrooman Road at the base of theror hillside, looking northwest. This
curve in the road is at the bottom of a steep grade

Photograph 11 - Vrooman Road at the bottom of tréhern hillside, looking west. The
retaining wall is on the left side of the roadway.
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Photograph 12 - The intersection of SR-84, VrooRaad, and Madison Avenue at the top of
the northern hillside, looking northeastiote poor intersection geometry.

Photograph 13 - The intersection of SR-84, VroofRaad, and Madison Avenue at the top of
the northern hillside, looking west along MadisoveAue.
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Photograph 14 - The intersection of SR-84, VrooRaad, and Madison Avenue at the top of
the northern hillside, looking south west along &R-

Geometrics

Vrooman Road passes through the Grand River Vélgween 1-90 and SR-84. The Valley is
flanked by steep sided shale cliffs that consttéi® geometrics of Vrooman Road. On the
southern, more gradual slope of the Grand RiveteyaMrooman Road is forced to traverse a
series of curves into the valley bottom; while be northern end, the roadway makes a sharp
turn north of the bridge and then continues upesstslope to the SR-84 intersection at a
considerable grade. This section of Vrooman Roadassified by ODOT as an Urban Arterial/
Collector with a design speed of 45 MPH.

Grade

The acceptable grade for Vrooman Road given itssdiaation and description as a level road in
the ODOT’sLocation and Design Manual Volumasl an 8% grade. Currently, Vrooman Road
has a 12% grade on the south side of the Grand Radey and a 15% grade on the north side.
The steep grades make it difficult for motoriststmatandard transmission vehicles to operate the
vehicle safely and properly on the hills, espegiall the intersection with SR-84. All vehicle
types are affected in poor weather conditions. i&es have slid backwards when forced to stop
while climbing the grade north of the river in snoar icy conditions.

The steep grade also lends itself to problems caimgg sight distance to the bridge. A driver
approaching the Vrooman Road Bridge is unable ¢atsentil they are almost upon it, making a
dangerous approach for motorists traveling southbdtom SR-84. This becomes a problem if
the bridge or roadway is too icy, if there is anident, or any other obstruction on the bridge or
roadway. Further, during the summer months whenitkdean Point's and Mason’s Landing
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Parks have the most visitors, issues with poortsiigtance pose a danger for pedestrians and

bicyclists utilizing the road.

Alignment (Horizontal Curves)

Horizontal curves near the Grand River Valley oa tlorth side approaching State Route 84 are
presented iTable 2

Existing

TABLE 2. HORIZONTAL CURVES

Minimum Acceptable

Dc Radius (Feet) D¢ Radius (Feet)
C5 34° +/- 165 +/- 8°30' 674
C7 35° +/- 160 +/- 8°30' 674
C9 Unknown 70 +/- 8°30' 674
C12 26° +/- 240 +/- 8°30' 674
C13 9° +/- 715 +/- 8°30' 674

All of the five curves are below the minimum acedpé radius based on applicable design

Check
Yes/No

criteria for Vrooman Road as given by ODOT'scation and Design Manual VolumeRigure
5 shows the locations of the curves.
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Figure 5: Map of Existing Horizontal Curve Locations
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Sight Distance
The sight distance from Vrooman Road at the int¢ise of Vrooman Road and SR-84 is

practically non-existent due to the angular appnoat Vrooman Road up the Grand River
Valley. The proper site distance for a left turb@ feet and for a right turn is 430 feet as given
in the Ohio Department of Transportatioh@cation and Design Manual Volume |

The extreme grade on the approach makes mathemmalcalations of site distance difficult to
perform, but estimates of the existing sight distarwere developed based upon field
observations. |If traffic were to stop at the stmgr, sight distance to the right would be an
estimated 50', as the driver must look up and tveir right shoulder through guiderail to see
oncoming traffic. This is further limited if veggion has grown up near the guiderail. Pulling
up beyond the stop bar to be at SR-84 is dangdrecause the vehicle would then be in traffic,
but the driver would only be able to see approxetyat50'. To the left, the driver can see only
about 130" along eastbound SR-84, but that wouldrbeed by vegetative growth as well.

Retaining Wall
A retaining wall is located on the north side o tGrand River Valley along the south side of

Vrooman Road and roughly parallel to SR-84. Thadl was constructed in or around 1972, and
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is approximately 250’ long and 25' high. The wallstructurally deficient and exhibits some
signs of movement. LCEO has repaired the retaimialy twice over the last 5 years, at a total
cost of approximately $10,000, for an average anoast of $2000. Repairs have included
installing additional bracing and tiebacks. Phoaphs 15 through 17 show the existing
condition of the retaining wall. The wall is a @&l structure supporting Vrooman Road out of
the river valley. This retaining wall structurealilizes the intersection of Vrooman Road and

SR-84. Failure of this retaining could possiblgut in the closure of both SR-84 and Vrooman
Road.

Photograph 15 - The base of the Vrooman Road retamall, looking west.

Vrooman Road Bridge Replacement Project (PID 5669) 26
APPROVED - Purpose and Need September 9, 2009



Photograph 17 - The base of the Vrooman Road retpmall, looking down from the top.
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Traffic Volumes and Levels of Service

Traffic volumes and levels of service (LOS) werdaited, reviewed and calculated as part of
the Vrooman Road Planning Stud005). Traffic counts were used to develop emgsti
opening day, and design year traffic data for thgget for use during the study phase. The
existing traffic operations were analyzed to detaarnthe presence of any deficiencies under
existing conditions for use in the Purpose and Nbmxliment and to establish the base condition
against which the alternatives were measured. ralyais output was included idpdated
Vrooman Road Planning Stu¢008).

Traffic Volumes

Turning movement counts collected February 200fheatstudy intersections were the basis of a
capacity analyses. Two sets of traffic volume daéme used in evaluating the project. The
official, ODOT certified volumes were developed ®POT's Office of Technical Services
(OTS). In addition, th&rooman Road Plannin§tudy in conjunction with NOACAleveloped
alternative estimated traffic volumes. This altgive estimate projected the amount of new,
heavy vehicle/semi (truck) traffic that is expectedise the new bridge. The number of vehicles
that use Vrooman Road to access the park and hateas was not counted or calculated as part
of this effort. This estimation was based on thiiving assumptions:

* Roughly 75% of the existing truck traffic on SR 588rth of the SR 528. [-90
interchange will relocate to Vrooman Road

» Of that traffic, 10% will travel during the Desigdour (AM and PM Peak hours)

» Of the Design Hour truck traffic, 55% will travel the peak direction

» The peak direction for the truck traffic was assdnte be opposite of the peak
passenger vehicle traffic, in order to have thetmosservative analysis

» The new truck traffic will increase at the sameras the existing traffic

» Current routes used by truck traffic are SR 44 @Rdb28

» There are no businesses within the Project Are@rgéing a large amount of truck
traffic

» There is no seasonal adjustment in traffic countsatculations

* No new truck traffic will reroute from the SR 44180 interchange because it travels
on limited access facilities

» All of the new truck traffic was assumed to trawelrth on Vrooman Road to Lane
Road

From these assumptions, the additional truck traféilculated for Opening Year is 458 vehicles
per day (VPD), with 46 vehicles in the Peak Hotos;the Design Year it is 679 VPD with 68
vehicles in the Peak Hours. The Opening Year i228nd the Design Year is 2032. Using
historic traffic data on Vrooman Road, an annuawgh rate of 2% per year was calculated.
This rate was applied to all the AM and PM Peak tddo determine the Opening Year and
Design Year Peak Hours. These assumptions wereeniified by ODOT, and should be treated
as a preliminary planning tool.

Level of Service
Based upon traffic counts conducted in 2004, exgst¥rooman Road through the study area
currently services approximately 5,200 vehicles gay. The Opening Year (2012) traffic
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volume is not expected to grow and will remain B,2@hicles per day. By the Design Year
(2032), this is estimated to increase to approxehgdi, 900 vehicles per day.

Capacity analyses are performed to estimate theinmuax amount of traffic that can be
accommodated by a roadway facility while maintagnjprescribed operational qualities. This
analysis is a set of procedures used to estimatéralffic-carrying ability of a roadway facility.
This is accomplished using the level of servicecemn, which generally describes conditions in
terms of factors as speed and travel time, freesbomaneuver, traffic interruptions, comfort and
convenience, and safety. Each level of serviceivenga letter designation: A to F. Level of
service “A” represents the best operation and & worst. The signalized intersection capacity
analyses were performed usiHgghway Capacity Software (HCS200@yrsion 4.1dThe results

of the analysis are presentedliables 3 and 4

TABLE 3: MADISON AVENUE/VROOMAN ROAD AND STATE ROUTE 84 INTERSECTION
Time EB SR-84 WB SR-84

NB SB Intersection
Period Vrooman Rd Madison Ave Total
Delay LOS Delay LOS Delay LOS Delay | LOS Delay LOS |
2010
AM 10.2 B 13.2 B 12.9 B 13.3 B 12.6 B
Peak
2010
PM 12.2 B 12.7 B 12.7 B 13.1 B 12.7 B
Peak
2030
AM 9.8 A 27.1 C 19.6 B 26.3 C 21.9 C
Peak
2030
PM 12.2 B 12.7 B 12.7 B 13.1 B 12.7 B
Peak

The 2010 Opening Day No Build conditions were anatlyusingHCS2000for the AM and PM
peak hours and the results showed no capacityieledies. All intersections were found to
operate overall at LOS C or better. Level of sexViC” or better is considered acceptable for a
facility of this classification.

The 2030 No Build conditions were analyzed for #igl and PM Peak Hour and limited
capacity deficiencies were found. The SR-84 and¥ran Road/Madison Road intersection was
found to be operating at an overall LOS C during REbBk hours and LOS B for PM peak hours.
The level of service for the intersection at SRatl River Road/Lane Road was found to be
LOS B for both AM and PM peak hours. Neither inéstgon had any deficient approaches. This
analysis indicates that the existing number andigoration of lanes are adequate for design
year traffic. However, it should be noted for thikse analyses that the HCS results do not take
into consideration inefficiencies resulting frone ghoor geometrics of the intersection.

TABLE 4. RIVER ROAD/L ANE ROAD AND STATE ROUTE 84 INTERSECTION
Time EB SR-84 WB SR-84

NB SB Intersection
River Rd Lane Rd Total

Period  Delay  LOS  Delay LOS Delay LOS Dely LOS Delay LOS
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20001 42 | B8 | 18 | B | 14| B | 105 | B | 114 | B
Peak
2000PM 1 104 | B | 89 | A | M9 | B | 125 | B | 17 | B
Peak
00AM | 419 | B | 132 | B | 132 | B | 114 | B | 126 | B
Peak
200PM 1 164 | B | 73 | A | 146 | B | 159 | B | 145 | B
Peak

While Level of Service and capacity have been amalyfor theUpdated Vrooman Road
Planning Study2008), there does not appear to be a problem iassdavith roadway capacity.
Rather, these appear to be problems caused byguacy in the characteristics of the roadway.
If the existing structure is replaced and the gdaose of the approaches and roadway are
brought up to standard, any capacity and Levelen¥iSe issues will be addressed.

Safety

A secondary purpose for replacing the Vrooman RBadge and its approaches is to improve
safety, both on the bridge itself and at the VroonRoad / Madison Avenue / SR-84

intersection, and the Vrooman Road and Seeley Ribaibection. A bridge structure, roadways
and approach roadways designed to meet currergrds&indards would eliminate structural and
operational deficiencies, and result in improvef@tyaon the bridge and at these intersections.

In 2004, the most recent three years of collisiatadvere obtained from the Ohio Department of
Public Safety and local jurisdictions. The data evanalyzed to identify any patterns in the
history. An accident analysis summary follows shayvcurrent accident patterns in the study
area.

As shown inFigure 6, accidents along Vrooman Road and SR-84 are ldcatdour major
points, three of them are intersections and ongh@sVrooman Road Bridge over the Grand
River.

From 2000 to 2002, the total number of accidentbede four locations is as follows:

Location 1: Vrooman, Madison, and State Route 82 total accidents
Location 2: Lane, River, and State Route 84 — 14l accidents
Location 3: Vrooman Road Bridge — 8 total accidents

Location 4: Vrooman and Seeley — 8 total accidents

Over a three-year period, eight accidents or mbee@ven intersection/location is noteworthy.
Geometric problems at Locations 1 and 4 may bealise for increased crash numbers over this
time period. Geometric problems along with substatdane widths may contribute to accidents
at the Vrooman Road Bridge location. The high amaichumbers at the intersection of Lane,
River, and SR-84 (Location 2) may be caused bythesual intersection angles of the two side
roads. Anecdotal evidence from the County Shenff RCEO suggest that a substantially higher
number of accidents occur, but go unreported, albisgstretch of Vrooman Road.
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The Vrooman Road, Madison Avenue and SR-84 intésedad an accident rate of 3.425

accidents per million vehicles entering the intetie®. The Lane Road, River Road and SR-84
intersection had an accident rate of 2.854 acc&dpat million vehicles entering intersection.

The Vrooman Road and Seeley Road intersection haalcaident rate of 2.283 accidents per
million vehicles entering intersection. The staterage accident rate for similar intersections
during the same period was 0.20 accidents peramilliehicles entering intersections. The
accident rate for Vrooman Road between Seeley Roat SR-84 was 2.283 accidents per
million vehicle miles. The state average accidat¢ for two-lane, undivided urban collectors

for the same period was 2.186 accidents per miileimicle miles.

FIGURE 6: THREE YEAR ACCIDENT LOCATIONS (2000-2002)
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THREE YEAR ACCIDENT LOCATIONS (2000-2002)
VROOMAN ROAD CORRIDOR STUDY

PURPOSE AND NEED SUMMARY::

Summary

The purpose of this project is to replace the smmadly-deficient and functionally-obsolete
bridge that regularly closes during flood eventthvai facility that meets current design standards
and improves existing geometrics correcting existmwadway deficiencies. The current
Vrooman Road Bridge is a structurally-deficient dadctionally-obsolete bridge that regularly
closes during flood events, while the existing wway and bridge approaches experience
geometrics and roadway deficiencies. The VroomaadRBridge (SFN 4337107) has been
identified as a structural deficient bridge in @@02 Physical Condition Repomvith a general
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summary rating of 4 (Poor), and in the 2@dge Inspection Repoxvith a general summary
rating of 3 (Poor). Vrooman Road is classifiedaasUrban Arterial/Collector with approach
roadways that do not meet current design stand@amdsn Urban Arterial/Collector. Each
approach has inadequate geometrics, steep graums;aptable curves and poor sight distance
as compared to applicable roadway standards féuntgional classification.

Secondary goals of the Vrooman Road Bridge Prejext

* Reduce maintenance problems and safety concerosiassl with slope adjacent to
Vrooman Road at SR-84. The retaining wall locatedthe south side of Vrooman
Road and roughly parallel to SR-84, is deterioratad the. LCEO has repaired the
retaining wall twice since 2000, at a total cosapproximately $10,000. Repairs have
included installing additional bracing and tieback$he wall is a critical structure
supporting Vrooman Road/SR-84 and the buildingssingttures near the intersection
from sliding into the valley. This could possibigsult in the closure of both SR-84
and Vrooman Road.

» Provide an acceptable level of service for existamgl design year traffic volumes.
While Level of Service and capacity were analyzedthe Updated Vrooman Road
Planning Study2008), they do not appear to be a problem assutiaith roadway
capacity. Rather, these appear to be problemsedaly inadequacy in the
characteristics of the roadway. If the existingistiure is replaced and the geometrics
of the approaches and roadway are brought up talatd, any capacity and Level of
Service issues will be addressed.

* Reduce number of accidents. Accidents along VreoRead and SR-84 are located
at four major points, three of them are intersediand one is the Vrooman Road
Bridge over the Grand River. A bridge structureadway and approach roadways
designed to meet current design standards wouhdrelie structural and operational
deficiencies, and result in improved safety onlthdge and at the three intersections.

Logical Termini

The logical termini for the project were establdhmsed on the scope of the problems identified
in the various studies cited above. These ternmoiude only the portion of the existing
Vrooman Road Bridge (SFN 4337107) and roadwayifg@hd that will require improvements
based on the studies completed to date. The mortkeminus of the project is SR-84 at the
intersections of Vrooman Road and Madison Avenunet Bane Road and River Road. The
southern terminus of the project is Vrooman Roathatintersection with Interstate 90. These
termini correspond to the area containing the RBmadge and its approaches, and the roadway
that will require improvement to address the protdedentified above.
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