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1.0 INTRODUCTION AND EVALUATION CRITERIA

1.1 Project Description and Purpose

Champaign Wind LLC, a wholly owned subsidiary of EverPower Wind Holdings, Inc., is planning
development of the Buckeye Il Wind Farm, a wind-powered electric generation facility in west
central Ohio. The Buckeye Il Wind Farm will be located in Champaign County within the
townships of Salem, Wayne, Rush, Urbana, Union, and Goshen. This area of Ohio has been
demonstrated to have among the highest potentials in the state for wind power development
because of its elevation, orientation, and other factors.

The Buckeye Il Wind Farm will consist of approximately 56 wind turbine generators, each with a
nameplate capacity of 1.6 to 2.5 megawatts (MW), access roads collection lines, associated
substations and all other associated equipment. For the purpose of this report, the following
definitions have been used when describing the project: [Please note, for consistency purposes
the Ohio Power Siting Board’s OAC rules (Chapter 4906-17) have been used to define the
Project Area and Facility.]

o Project Area (pursuant to Ohio Administrative Code (OAC) rule 4906-17-
01(B)(1)) is all components of the wind-powered electric generation facility, plus
associated setbacks. Based on OAC rule 4906-17-08(C)(1)(c), each of the
turbine Sites will have an established setback to the nearest habitable residential
structure located on adjacent properties at the time of the certification application.

o Facility (pursuant to rule 4906-17-01(B)(2)) includes the turbines, collection
lines, access roads, any associated substations, and all other associated
equipment.

o The Study Area is defined by the applicant as the region outside of the Project

Area that was included during database searches of available public information.

The turbines will be located at various locations across the Project Area, and access to the
proposed turbine sites for construction and operation will be from county roads and, where
necessary, new gravel access roads. Construction of the Facility will cause temporary
increases in truck traffic on area roadways due to the delivery of materials and equipment. The
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purpose of this evaluation is to identify probable equipment delivery routes; investigate current
roadway infrastructure limits; and identify preliminary constraints that would require roadway
improvements. This evaluation also describes the types of road impacts that are typical for the
development of a wind turbine facility. See Appendix 1 for proposed turbine locations.

1.2 Methodology

This evaluation is presented as an update to the Route Evaluation Study, prepared by Hull &
Associates, Inc. (Hull) in March 2009 for the Buckeye Wind Project (Ohio Power Siting Board
Docket 08-666-EL-BGN). Because the Buckeye Il Wind Farm will be adjacent to and overlap
with the Buckeye Wind Project, this Route Evaluation Study Update builds upon and references

the 2009 study to produce a comprehensive evaluation of the delivery routes required to
complete the Buckeye Il Wind Farm. The 2009 study is provided in Appendix 2 for reference.

This evaluation is designed to progressively identify and analyze feasible routes for construction
traffic. It is divided into two stages; Stage 1 and Stage 2. The evaluation identifies three Road
Types:

1. Primary Road — Interstate and 4-lane divided State highways;
2. Secondary Road — 2-lane State highways; and
3. Tertiary Road — 2-lane county and township roads.

The evaluation is based on both Interstate-70 and US Route-33 being used as primary roads to
the Project Area. Therefore, the Stage 1 evaluation will originate at interchanges from these
roadways. (See Appendix 1 for a route location map.) Based on the Project Area shown on
Appendix 1, approximately 20 different locations or “access nodes” from public roads will be
necessary to allow access to the proposed turbines for construction. The secondary roads will
be Ohio Department of Transportation (ODOT) roadways originating from intersections with the
primary roads. The Stage 2 evaluation will investigate the tertiary roads such as local county
and township roads to provide routes to each access node where necessary. Potential gravel
access roads to each turbine location are also shown on the map in Appendix 1.

This evaluation (Stage 1) includes on-site visual assessment of the probable routes and
documentation of roadway limitations for load, pavement width, pavement condition, height,
grades, intersection radii, and sharp curve radii. The evaluation identifies locations where
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improvements to the road are likely needed to accommodate the size of the delivery and
construction vehicles, and figures are included that graphically show these conceptual
improvements. Research for state permits that are necessary for hauling the materials and
equipment is also included in the evaluation. Research of local permits will be completed as
part of Stage 2.

1.3 Route Evaluation Study (2009) Routes
The primary, secondary, and tertiary roads identified and assessed during the 2009 study will be

used for the construction of the Buckeye Il Wind Farm. (Additional secondary and tertiary roads
will be needed for the Buckeye Il Wind Farm and are discussed in later sections). The roads
that were included in the 2009 study are adequate to transport the turbine components (see
Appendix 2 for the 2009 study). This evaluation for the Buckeye Il Wind Farm focuses on the
additional roads that are required for access to the proposed Buckeye Il Wind Farm turbines.

The following roads were evaluated as part of the 2009 study. These roads are presented
along with the additional roads for the Buckeye Il Wind Farm on the map in Appendix 1.

Primary Roads (No additional primary roads are required for the Buckeye Il Wind Farm)

1. Interstate-70
2. US Route-33

Secondary Roads
1. US Route 36 from US Route 33 to State Route 814
2. State Route 56 from Interstate 70 to State Route 29
3. State Route 29 from State Route 56 to Ludlow Road

Tertiary Roads
1. Ludlow Road (SR 814) from SR 29 north to Kennard Road
2. Perry Road from SR 36 north to Urbana Woodstock Road

1.4 Vehicle Types

Although other equipment and materials will be needed to construct the Facility, the turbine
components define the largest vehicles required for deliveries. The size and types of vehicles
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needed to deliver the turbine equipment depend on the specific project and the model and
manufacturer of the turbine being hauled. Turbine components can be classified as follows:

1.4.1 Wind Turbine Equipment

o Blade Sections — Blades are transported on trailers with one to three blades per
vehicle. Blades typically control the length of the design vehicle, and the radii of
the curves along the travel route to the site. Specialized transport vehicles are
designed with articulating (manual or self-steering) rear axles to allow
maneuverability through curves.

. Tower Sections — Towers are typically transported in four to six sections
depending on the supplier. Towers generally do not control design vehicle length
but may control design vehicle height and/or width.

o Nacelle and Hub — The turbine nacelle, hub, and related elements are typically
the heaviest components transported. Generally, the nacelle and hub are
transported separately, and the nacelle is the heaviest component.

o Escort Vehicles — Light trucks with signs and banners that travel immediately in
front and/or behind oversized loads to alert motorists of the oversized vehicle.

1.4.2 Construction Equipment and Materials

o Construction of Site Access Roads — Conventional trucks carrying stone, gravel
and miscellaneous construction equipment.

o Crane — For assembly of the wind turbine towers, cranes are transported in
sections over numerous trips to the site.

. Concrete trucks for tower foundations.

o Vehicles transporting construction staff and other incidental truck trips.

1.5  Design Vehicle Characteristics

Transportation of turbine components and associated construction material involves numerous
conventional and specialized transportation vehicles. Wind turbine components (such as the
tower sections, blade, and nacelle) are transported separately. The actual dimensions and
specifications of the design vehicles may vary, depending on the specific wind turbine supplier
and components. At the direction of Champaign Wind LLC, a 180-foot blade (which represents
a worst-case scenario) is to be used for the purpose of this route evaluation. Therefore, a
worst-case design vehicle was developed for the evaluation which has a 180-foot trailer
component and total length of 210 feet.
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Approximate vehicle dimensions for other construction components are also listed in Table 1.

An experienced transportation provider will be used for the delivery of materials and turbine

elements. For the purpose of this investigation, low-profile flatbed or open-bottom (Schnabel)

truck trailers will be used to offset overhead clearance limitations. Also, multi-axle trailers will be

used to distribute oversized loads to acceptable levels, as stipulated by state special hauling

permits.

TABLE 1

DESIGN VEHICLE CHARACTERISTICS

Approximate Dimension of Component to be
Transported, Inclusive of Vehicle

Vehicle Characteristic Blade Nacelle Tower Sections

Width of vehicle, inclusive of load 9.0’ 11.5' 141"

Height of vehicle, inclusive of load 13.5' 15.2' 15.2'

Length, inclusive of load and

bumpers 210' 115’ 135'

Total Weight of vehicle with 3 or

more axels 78,000 Ibs 380,000 Ibs 255,000 Ibs
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2.0 PROBABLE ROUTE EVALUATION

2.1 Probable Routes

An evaluation and visual assessment of the probable secondary transportation roads were

conducted by traveling the roadways listed below (see Appendix 1 for location of roads). Table
2 summarizes the existing conditions of the roadways.

TABLE 2
ROAD CHARACTERISTICS
2-Lane Pavement Surface Speed
Road From To Width  Condition Type Limit
Proposed Access
State Route 29  State Route 56 Road Leading to 30° Good Asphalt 55
Turbine 78
State Route 4 US Route 36 State Route 161 24’ Good Asphalt 55
Proposed Access
Stat?;oute State Route 4 Road Leading to 24’ Good Asphalt  35-55
Turbine 90

2.2 Constraints and Conceptual Improvements

Each of the secondary roads in Table 2 has constraining features, particularly intersection and
sharp curve radii. Possible constraining points were investigated in the field, and existing
conditions were photo-documented. The path of the worst-case design vehicle was evaluated
along each of the potential travel routes to identify conceptual intersection (and sharp curve)
improvements that may be required. Appendix 1 shows the locations of the constraining
intersections and sharp curves. Individual diagrams were developed to show potential
improvement areas for each of the constraints along the potential travel routes. See Figures 10
through 17 for these diagrams. Note that Figures 1 through 9 were used in the 2009 study, so
this evaluation starts at Figure 10. Note that Photos 1 through 18 were used in the 2009 study,
so this evaluation starts at Photo 19.

The approximate right-of-way shown on the figures was obtained from County Geographic
Information System (GIS) and tax map files. The final limit of improvements for each point of
constraint is expected to be within the limits shown on the figures. These limits will be
confirmed when final information is obtained from the final wind turbine supplier and
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transportation provider. Table 3 shows a summary of the conceptual widening improvements

and roadway limitations.

The secondary roads were also investigated for height limitations. Permanent structures that
cross over the road and restrict the clearance for oversized loads (such as bridges and
overpasses) were not found along the secondary roads. For overhead cables, the national
standard for minimum clearance over roads is 15.5 feet, and cables cross over the studied
roadways in numerous locations. In the areas of likely intersection improvements (see Figures
10 through 17); cables and poles running parallel to the road will be in conflict with the travel
routes. However, electric providers can (for a fee) temporarily or permanently raise the cables
and/or move the poles. Therefore, cables should not be a limiting feature for use of the roads.

TABLE 3
LIMITATIONS OF ROADS AND CONCEPTUAL IMPROVEMENTS
Figures
Showing Weight Limit if Minimum Approx.
Road Super Load Clearance of Maximum
Widening Permit is Overhead Grade of
Road From To Improvements Obtained Obstructions Road
Proposed Access
Rfj?gezg Roslfée% Road Leading to Figure 10 None 15.5’" Min 2%
Turbine 78
State US Route o o
Route 4 36 State Route 161 N/A None 15.5" Min 2%
Proposed Access
State State Road Leading to Figure 11 None 15.5’" Min 2%

Route 161 Route 4 Turbine 90

2.3 Loads and Permits

Special hauling permits are required when loads exceed legal dimensions or weights. Table 4
summarizes these maximum legal dimensions for State of Ohio highways. Transportation of the
blades, nacelles, tower sections, and cranes will require Special Hauling Permits for a variety of
criteria. Each vehicle must receive an individual Special Hauling Permit from the ODOT Central
Office. Permits are issued by ODOT for various vehicle criteria, but all permits have the name
“Special Hauling Permit,” unlike some other state departments of transportation.
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The specifications of the Special Hauling Permit depend on the characteristics of the vehicle, its
cargo, and the duration of the delivery schedule. Nacelles can weigh up to 200,000 pounds,
and when combined with the transport vehicle, the total weight can exceed 380,000 pounds. If
any vehicle exceeds 120,000 pounds, 14 feet wide, or 14.5 feet in height, a permit via the
“super load” process is required. Table 4 presents the criteria for Special Hauling Permits as
well as the approximate dimensions for the project delivery vehicles.

TABLE 4
DIMENSIONAL CRITERIA FOR SPECIAL HAULING PERMITS
State Highway Approximate Dimension of Component
State Limit with to be Transported, Inclusive of Vehicle
Vehicle Highway Special Tower
Characteristic Limit Hauling Permit  Blade Nacelle Sections
Width of
vehicle, inclusive
of load 8.5 Feet None 9.0' 11.5' 14.1'
Height of
vehicle, inclusive
of load 13.5 Feet None 13.5' 15.2° 15.2°
Length of
vehicle, inclusive
of load and
bumpers 85 Feet None 210 115’ 135’
Total Weight of
vehicle with 3 or 80,000 78,000
more axels Pounds None lbs 380,000 Ibs 255,000 Ibs

2.4 Conclusions for Secondary Roads

The purpose of this evaluation is to identify probable secondary travel routes; identify
constraints for height, width, turning radii, and weight along the routes; and determine potential
improvements required for delivery of major wind turbine components during the construction of
the project. No height or width constraints other than overhead cables were identified, but
special hauling permits will be required for many components. Special hauling permits will also
be required due to the weight of the components; however, specialized transport vehicles with
numerous axels will be used to distribute the weight, minimize the effects to the roadway, and
comply with the special hauling permit requirements.  The only identifiable improvements were
the widening of intersections and sharp curves, which is a relatively simple procedure that will
require authorization from the right-of-way owner (ODOT, County, or Township) and the
property owner (if the improvements extend into private property).
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3.0 PRELIMINARY ASSESSMENT OF TERTIARY ROADS

3.1 Visual Observation Results

The following tertiary roads were investigated on a preliminary basis, and a general summary of
the results is presented next to each road. Stringtown Road, S. Mutual-Union Road, N. Mutual-
Union Road, Bullard Rutan Road, N. Parkview Road, and Urbana Woodstock Pike are likely
tertiary roads for the delivery of construction components to the turbine sites. These and other
county roads will be further evaluated in coordination with an experienced transportation
provider and/or turbine manufacturer as part of Stage 2.

1. Stringtown Road from S. Mutual-Union Road to Access Road Leading to Turbine
112
e 19.5-foot pavement width
e Asphalt in good condition
e Probable turning constraints (See Figure 17)
e 2% approximate maximum slope — possible grade issues depending

on trailer overhang from axles

Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints

2. N. Mutual Union from US Route 36 to Access Road Leading to Turbine 106

e 20-foot pavement width

e Asphalt in good condition

e Probable turning constraints (See Figure 15)

e 2% approximate maximum slope — possible grade issues depending
on trailer overhang from axles

e Minimum 15.5’ overhead clearance

e Speed limit 55 mph

e Probable bridge and/or culvert load constraints
3. S. Mutual-Union from US Route 36 to Stringtown Road

19-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figures 16 & 17)

8% approximate maximum slope — possible grade issues depending
on trailer overhang from axles

Minimum 15.5’ overhead clearance

e Speed limit 55 mph

e Probable bridge and/or culvert load constraints

HULL & ASSOCIATES, INC. 9 FEBRUARY 2012
DUBLIN, OHIO EVP010.300.0009



4, Bullard Rutan Road from US Route 36 to Access Road Leading to Turbine 101

13-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figure 12)

8% approximate maximum slope — possible grade issues depending
on trailer overhang from axles

Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints

5. N. Parkview Road from US Route 36 to Urbana Woodstock Pike

24-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figures 13 & 14)

3% approximate maximum slope — possible grade issues depending
on trailer overhang from axles

Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints

6. Urbana Woodstock Pike from Parkview Road to Access Road Leading to Turbine

12

HULL & ASSOCIATES, INC.
DUBLIN, OHIO

20-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figure 14)

2% approximate maximum slope — possible grade issues depending
on trailer overhang from axles

Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints
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4.0 POTENTIAL IMPACTS TO ROADWAYS
The development of a wind-powered, electric generating facility has the potential to create
transportation impacts as a result of short-term construction activities. The following sections
estimate the trip generation for construction vehicles during the project and outline steps for
mitigating the impacts to roadways.

4.1 Construction Traffic

The project area is served by state and local roadways. To deliver the turbine components,
concrete, gravel, equipment, and construction workers to each turbine site during the
construction of the facility, these roads will experience increased truck traffic. The exact
construction vehicles have not yet been determined, but the following provides an order-of-
magnitude estimate for the trip generation for each truck type:

o Gravel trucks with capacity of approximately 10 cubic yards (CY) per truck and
an estimated gross weight of 75,000 pounds (lbs), for access road construction
(estimated total of 2,800 trips throughout construction).

o Concrete trucks for construction of tower foundations with capacity of
approximately 8-10 CY per truck and an estimated gross weight of 75,000 Ibs
(estimated total of approximately 3,200 trips throughout construction).

o Flatbed trucks (multiple axels to distribute loads) for transporting turbine
components. These trucks can have gross weights up to 380,000 Ibs; lengths
(inclusive of tractor) up to 210 feet; widths up to 14.1 feet; and heights up to 15.2
feet. The estimated trips for each turbine components are as follows:

TABLE 5
ESTIMATED TRIPS FOR TURBINE COMPONENTS
Turbine
Component Assumption Trips
Blades 1 blade per truck 171
Towers 4 to 6 tower sections per turbine 285
7 truck trips per tower (3 oversized
Nacelle and Hub trucks and 4 standard trucks) 399

o Pickup trucks for equipment and tools.

o Trucks and cars for transporting construction workers.

A final delivery route has not yet been finalized, but it is likely that delivery of turbine
components to the Project Area will be from the southeast by way of Interstate-70 to State
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Route 56 or from the northeast by way of US Route 33 to US Route 36, State Route 4, and
State Route 161. Starting from the west side of Columbus, the travel distance to the center of
the Project Area is approximately 40 miles via I-70 and SR-56 and 44 miles via US-33 and US-
36. However, SR-56 has more sharp curves and intersections than US-36. Within the Project
Area, State Route 29, State Route 56, US Route 36, State Route 4, and State Route 161 along
with Perry Road, Urbana Woodstock Pike, Ludlow Road, Stringtown Road, S. Mutual Union
Road, N. Mutual Union Road, Bullard Rutan Road, and Parkview Road (county roads) and new
gravel access roads will likely be used to deliver components to each turbine site. Once
finalized, the transportation routing plan (Stage 2) will address such factors as highway
limitations, planned work schedules for state and local roadways, road widening, utility re-

locations, and bridge/culvert reinforcement.

Oversized construction vehicles could cause minor delays on public roads in the vicinity of the
project, but these are unlikely to be significant given the relatively low traffic volume through the
area. Most of the impacts will be to transportation infrastructure due to roadway improvements
for oversized vehicles. Temporary turn-outs may be installed to allow uninterrupted flow of
traffic, and spot radii widening may be used to accommodate the turning radius of over-length
vehicles. Overhead utility line re-location projects will be needed in some areas to
accommodate over-height vehicles. Culvert and/or bridge reinforcement projects are also likely
along main delivery routes for heavy vehicles.

4.2  Proposed Mitigation

Prior to construction, the turbine component transportation provider will obtain all necessary
permits from ODOT and the Champaign County Engineer's Office. The Champaign County
Engineer’s Office has oversight over township roads, so permits from individual townships will
not be necessary. Permits will likely be required for oversized loads; new access points,
improving existing roadways, and crossing highways with buried electrical interconnects. The
final transportation routing plan will be provided to the government agencies prior to the start of
Facility Construction, or will be included in the road use agreement.

This report evaluates and describes the anticipated impact to Study Area roads associated with
construction vehicles and equipment delivery. All public upgrades that may be required to
accommodate construction vehicles will be confirmed as part of the final transportation routing
plan, based on the routes selected. The following mitigation techniques will be utilized to avoid
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or minimize transportation-related impacts and/or to provide long-term improvement to the local

road system:

4.2.1 Insufficient Roadway Width

o Widening roadway width to accommodate construction vehicles.

o Rerouting over-width vehicles to wider roadways.

4.2.2 Insufficient Vertical Clearance

o Temporarily relocating overhead utility lines and poles.
o Permanently relocating overhead utility lines and poles.
o Rerouting over-height vehicles to roadways with sufficient vertical clearance.

4.2.3 Poor Pavement Condition or Insufficient Pavement Durability

o Replacing pavement prior to construction.

o Replacing pavement during or after construction if damaged by construction
traffic.

o Rerouting heavy-loaded vehicles to avoid insufficient pavement.

4.2.4 Insufficient Cover over Drainage Structures

o Adding temporary gravel and/or asphalt cover over structures.

Reinforcing structures with bracing.

o Using bridge jumpers to clear structures.

o Replacing structures prior to construction.

o Replacing structures during or after construction if damaged by construction
traffic.

o Rerouting heavy-loaded vehicles to avoid structures.

4.2.5 Poor Structure Condition

o Replacing structure prior to construction.
o Replacing structure during or after construction if damaged by construction
traffic.
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. Using bridge jumpers to clear structures.

o Rerouting heavy-loaded vehicles to avoid structures.

4.2.6 Inadequate Bridge Capacity

o Using bridge jumpers to clear bridges.

o Reinforcing bridge with additional longitudinal or lateral support beams
o Replacing bridge components that provide insufficient capacity.

o Rerouting heavy-loaded vehicles to avoid bridges.

4.2.7 Insufficient Roadway Geometry

o Constructing appropriate turning radii at intersections where construction traffic is
anticipated. This includes clearing and grubbing of existing vegetation; grading
of the terrain to accommodate the improvement; extension of existing drainage
pipes and/or culverts; re-locating utility poles if necessary; re-establishment of
ditch line if necessary; and construction of a suitable roadway surface to carry
the construction traffic, based on the existing geotechnical conditions.

o Rerouting over-sized vehicles to avoid insufficient roadway geometry.

o Profile adjustments to roadways with insufficient vertical geometry.

The selected roadways will also be video-documented to establish existing conditions. Upon
completion of the project, Champaign Wind LLC will, at a minimum, return all roadways to their
pre-construction conditions. The process of documenting roadway conditions and restoring
impacted roads after the project will be performed in conjunction with state and local road use

agreements.

HULL & ASSOCIATES, INC. 14 FEBRUARY 2012
DUBLIN, OHIO EVP010.300.0009



5.0 CONCLUSIONS

Based on research with national wind turbine transportation companies and information
available from ODOT including their experience with wind projects recently constructed in Ohio,
sufficient infrastructure exists via primary and secondary roads to transport the turbine
components. A number of intersection and sharp curve radii improvements will be required.
Specialized transport vehicles are available to offset vertical clearance limitations at overpasses
and bridges along the probable primary routes, such as Interstate-70 and US Route-33. These
vehicles are also capable of distributing the weights of loads to acceptable levels along the

probable routes.

A transportation provider experienced with oversized loads will be engaged in the final route
study (Stage 2) including all primary, secondary, and tertiary roads. The route study will be
performed in conjunction with the special hauling permit process for ODOT (and other state
DOT’s for out-of-state deliveries).
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APPENDIX 1

Route Location Map with Locations of Conceptual Improvements
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10 INTRODUCTION AND EVALUATION CRITERIA

L1___Project Descripticn and Purposs

Buckaye Wind LLC, a wholly owned subsidy of EverPower Wind Holdings, Inc. ("Buckaeye
“} is planning development of a wind-powered, slectric generating faciity in west contral Ohlo,
The proposed faclity wil consist of sppradmately 70 wind turbine Qenorators, each with a
rameplato capacky of 1.8 10 2.5 megawa®s (MW), plus ol associaied structurss Including
cchss f0Mds, sutatasticas, and an edectric dstibution system. The facilty is located in
Crampaign County within the townships of Safem, Wayne, Rush, Urtans, Union, and Gosban
(hecealer referred 10 a8 the Faclity Asea). This area of Ohio has been demonstrated 10 have
o of the highest potartials In the siate for wind power davelepment because of its alevation,
ofentaticn, and other gecgraphic and weabenrelated foatures.

The rbises will Be located at various locations across the Facllly Area, and access to the
proposed turbine shes for construction and cperation will be fom county roads and, whamn
nocessary, few gravel access roeds, Construction of De project will couse lemporary
incresses h truck Yafic on area roadways des 10 B delivecy of materials snd equipmant, The
purpoae of this evaluation is 10 identity prodabie equipment delivery routes: investigate current
roadway infrastructure Bmits; and entfy preliminary coratraints that would require readway
improvements. This evaluation also describes the types of road impacts that are typical for the
cavelopmant of & wing turbine faciity,

12 Methodology
This evaluation is designed to progressively identlly and analyze feasibie routes for construction
raffic. s divided Irfo two phases; Phase | and Phase |l The evaliaton identlies threa Road

Typea:

1. Primary Road - interstate and 44ane divided State higheays
2. Secondary Road - 2-4anae Stato Nghways: and
3 Teortiary Road ~ 2+-lane county and Somnship roads.

The evaluation is basad on both Interstate-T70 and US Route-33 Reing used as primary roads to
o Faclty Acea. Thareforo, the Phase | evaluation will originate at nlsechanges from these
roadways {500 Agpondix 1). Based cn the Faclity Asea shown on Appendix 1, appeowimately

UL § ASSOCATES, WG 1 VANRCH 2000
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30 Sffecent locasons of “sccads nodes” from public roads will be nocessary 10 allow ACCes
the proposed turbines for construction, The secondary roads wil 2¢ Ohio Department of
Teansgortason (ODOT) roadenys originating from inarsections with e primary roads. The
paxt evalusticn (Phase 1) will investigate ™a tortiary roads such as local county and township
10R3S 10 peovide routes 10 Ach BC00SS NOde wheee necessary. Potental graved Scosss rORSS
sach turbing location are also shown on Appandix 1.

The Phase | evalation Includes ondde visual assessment of the prodable routes and
mmdmmmw.mmmmmm
grados. Indeesection radh, and shap curve @l The evakation iSentfies locations whers
Wbumnmmonbmuwdumqm
construction vehicdes. and figures am inchaded that graphically show Tese concephal
iergrovements. Resoarch for state pormits that am necessary for hauling the materials and
equipmant is #iso Indluded In the evaliation. Ressarch of local permits will be compiated s
part of Phase I,

13 Nahicle Types
The size and types of vehicies needed 15 Selver he turbine oqdpment depend on Po spechic

wmmmmwummmm Turbles compenents can
be classifed as fodows:

131 Wind Turbine Equipment

. Blads Sections « Biades are ¥assgoned on Yallers with one 1 three tiades per
vehicle. mwmum«ummmuwd
the curves aieng the travel routs o e sie. Specialized ranspont vehiclkes are
designed with articutating (manusl or seltsieardng) rear ades to N
mansuverabity through curves.

. Tower Secticns - Towers are fypically transporied in four 10 aix secticos
Sapocding on the suppler, Towers genarally do not conteal deaign vehicie length
bt may control design vehicle haight andior wid®.

. Nocelle and Hebs — The trdine nacelle, Pub, and related cloments are fypically
the Mavies! components transponed. Genorafly, the nacelle and hubd are
WM.“N“.NWW

. Escon Vehicles - Uight tucks with signs and bannees that travei immadistely in
front o¢ bebing oversized loads % frovide waming o motordsts of the oversized

AL S ASSOCATESR, NG, 2 MANCH 2909
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132 Construction Equipment and Materials
. Construction of She Accsss Roads - Cosventional trucks camying sione, gravel
and miscellanecus corstruction equipment.

. Crane ~ For sssambly of he wind turbine towers, cranda arne ransponed in
SACEONS OVer NUMANsLS Y5048 10 the ske.

. Concrete trucks for tower foundatons.,
. Vehicles tramsportng construction stalf and other incidental truck trips.

14 DOssign Vehicle Characteristics

Transportaticn of turbing components aod asscciaiod consruction materal volves numercus
conventonal and specialted trarsportation vebicles., Wind tubine components (such as the
Wwwee sections, blade, and nacelia) are trarsported separately. The actual dimersions and
specifications of the design vehicles may vary, depending cn the speciic wind twbine supplier
and componants. AL the drection of Buckeye, a 180-foct blade {which represents a worsh-case
scenaria) s 10 bo used for the purpose of this route evaluation, Thessfomn, & wonst-case Sesign
wvohicle was develdged ¢ the evaluation which has a2 180400t trader component and fofal
fongth of 210 foet.

Approxdimate vehicle dimensions for other Conainction COmMponints e Mso isted is Tadle 9.
An expadenced transporation peovider will be used for he delivery of materials and turbine
clomans, For the purpcess of Bis imvestigation, bw-profle fatted or cpendotiom (Schnabel)
truck tradess will be used % oMset overhead ciearance limBations. Also, mudt-axie raliars will e
used 1o distrbute oversized loads 10 Acceplatie lvels, & stpulated by state speclal hauling
pormits,

ML A ASSOOATES, NG 3 MARCH 2000
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Table 1~ Dealgn Vehicle Characteristics

|__nousve of kae 0 ng 14y Urknown
Maight cf venicie,
inchusive of bed 18 152 1wy Lnerown
Leagth, ncusive of
e 210 15 o _ Msknown
otal Welghe of
vehicls with § o more
aania 78000 | 330,000 bs 294 000 e  Urknown
Weight Por Axal, for
_— R Lriesown _Uricnome Usknown Unkrown
MULL & ASSOCIATES, NG, A MARCH 2000
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20 PROBABLE ROUTE EVALUATION

21__Probable Routes
An evaliaton and visusl assasament of the peobable secondary Mansgonation roads was

conducied by travelng the roadways lsted befow (see Apgpondix 1 for location of roads). Table
2 summarizes Do axating conditicns of Te oadways.

Table 2 - Road Characteristics

2lane | Pavermart | Surface | Speed

Road From To Wisth | Condition | Type Limat
Varles

US Rocts 38 US Route 33 Stale Route 314 U Good | Asghalt | 6535
_Swtyfoue0 | ey 70 1 Ssiofeutel ) J0w3% | Ocod ) schen| 65

22 Coosinints and Conceptual improvemsnts

Each of the seccndary roads In Table 2 has constraining features, particularty Nlensaction and
sharp curve radi, Possitie conatraining polats were investigated in the Seld, and existing
condisons were phota-cocumented. The path of the worst<ase dosign vehicle wos evaluaied
slong cach of the potentisl travel routes % identify conceptual intersection (and sharp cunve)
impeovemonts that may be required. Appendx 1 shows P locations of the constaining
ntersections and shamp curves. Individusl diagrams weee developad 10 $how potential
Improvenont areas for aach of the constraims along ™he potential travel rowtes (see Figures 1
theough S)

The approximate right-of-way sthown on e fgures was odtained from County Geographic
Informasion System (GIS) and tax map Mes. The fnal imk of Improvements for sach point of
constraint s expecied % be within the limits shown on e fgures. These limits wil be
confrmed when fnal information is odttained from the firal wind turbine suppler and
transportation provider, Table 3 shows a summary of he conceptual widening improvements
and rcadwary Smitations.

The secondary roads were aiso vestigaied for height Emitatices.  Parmanernt structures Dat
choss ower Te foad and restrict the dearance for oversized loads (such as Bridges and
overpasses) warm not found along Pe secondary roads. For overhead cables, the national
stundaed for minimum dearance over roads s 15.5 feel and cabies coas over the siudied

MULL & ASSOCIATES, %G 5 MANCH 2000
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roadways In rumarcus locations. In the aceas of kaly intarsection Improvements (see Figures
1mmzmmmmwnuwuumwmmm
outns. However, slectric providers can {Soe & feo) tlamporarily o permanantly raise tha cables

andior mave e polos, Theeefore, cables should net be & Emiting feature for the roads,

“Figures | Welght Lisit i1 | Minmam

Showing Road Super Load Claarance of | Average

Widening Parmi is Overhoad Grade of

Peas foom Yo | mpeovements | _ Obiained Obatructicns | Rosd
State

S Rioute 38 US Rouin 33 | Route 614 Noa. 1,20 Neow 155 Mn 0.10%
Swte

Stam Routn 24 \dareings 7O Routa 79 Nea 3457489 None 155 M. 028%

23 Loads and Pecmils
wmmmmmmmmwum Table 4
samnmarizes Hhase madmum logal dimensions for State of Oblo highwiys. Transportation of the
mmwmmmnmwmmmowa
criteda. Each vehicls must receive an ixdividual Special Mauing Peesit fom the COCT Certral
Offce. Parmits are lssved by ODOT for various vehicle citaria, but ol permits have B nama
*Spacial Haulng Permit,” uniks some Gthee state departimants of ransponeticn.

mmduwmvmwmuwammu
caego, and the duration of ™ Selivery schedule, Nacelles can weigh up to 200,000 pounds,
2nd when combined with e transport veicle, the 1tal weight can excesd 350,000 pownds. "
any vehicle excoeds 120,000 pounds, 14 feat wide, or 14.5 foet in Deight, & permE via the
"wapor load” peocess i required. Tabie 4 prasants the crheda for Special Hauling Permits as
well 45 the appeodimane dimensions for B peoject delivery vehickes.

MULL & ASBOCATES, NC. ] MARCH 2000
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State Highway Approximate Dimension of Component 8o be
State Uit with Inclusive of Vericle
Vehicle Highway Special Tower Crane
Craractoriatic | Limk | HovlingPermit] _Sisde | Mecelle | Sections Secticas
Width of vebicie,
| ncusvecficad | 8.4 Feat None 90" 15 M1 Anknown
Height of vehicle,
| lecshveofioad | 135Feet | Nose 135 1y ¥ 3 Uskrown'®
Leagth of vehicle,
nchasive of load
|___and bumrgens 55 Faot Nora 2w 1§ 135 Usknown*
Totad Weight of
vabicie with J or 80,020 330,000
| Pounds Neoa 78,000 b e 255,000 bs m
Weight Per Axel, | 34000 | Usually &5.000
for 2ansi group | Pounds Pounds Uaknown | Urisown Urinoen Urinoes®

* Crane sections are typically designed % be disassembiod and Sransporisd without Super Load Pammis

24___Cooclusions for Secondary Roacds

The purpose of Bis Phase 1 eviiuason is 10 identily prodable secondary travel routes: idently
conatraints for haight, wicth, tuming radk, and wolght slong 1he routes: and deleeming polential
Impeovements sequibed for delhvery of major wind turine components during the construction of
the project.  No height or width constralets cther than overhead cables wem identified, dut
special Paulieg pecmits will 2o required for many components.  Special hauling permits wil alse
be roquired due 10 the weight of the companents: however, specialized transpor vohickes with
mamectus Kosls Wil Ba used 10 distDute the woeight. minimize the ofiects 1o the madway, sd
comply with the special hauling pormit reguirements,  The only identfiable impeovemaents were
the widesing of imersections and shasp curves.
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30 PRELIMINARY ASSESSMENT OF TERTIARY ROADS

21 Viswa! Qbsecvation Resuits
mmmamwm-mmmammmuu
mamm»mm.wmmmm.nmmmm
wmamwummu These and othar county roads wil
uwmnwmmwwmmm
manacturer ks pant of Phase Il

', wmaam»mmnmnwwcmw-sm
pavemant width; asphalt s Qood condiion with bemmx; probatle tuming
M:MMMMWMMWMM No
LAdgosCVerpaIses .

- X MMMSRMM»MWMM—WW
width; asphall in good condticn. N beemc possbie pavement compotison
Mmmmmwm

MULL & ASSOCIATESR, WvC. 8 MARCH 2000
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40 POTENTIAL INPACTS TO ROADWAYS

The deveiopment of a windpowered, olectric generating faciity has the potonsal % croate
transpoctation IMmpacts as & reaul of shonlerm construction activites. The following sections
estimate the ¥p generation for construction vebicles during the project and ostiine steps for
miiQating Ba IMpaces 10 roadways.

41 _Conatruction Traffic

The project area s secved by state and eal roadways, To deliver the turbine componants,
concrate, grveld, eguipment, and constuction workers %0 oach turbine she dwing the
construction of e fchty, Bees roads wil perence Incrassed truck tafe. The et
construction vahicles have not yet been determined, but the folowing provides an order-of-
magniude estimate for the o generaticn for each truck thype:

o Gravel trucks with capochy of approximately 10 cubic yaeds (CY) par truck and
a0 estmated geoas weight of 75,000 pounds (24), for acoess road conairuction
{estimanad %ot of 3,500 trigs throughoet construction).

. Concrete wucks for construction of tower foundators with capacity
spproxiately 8 CY pee truck and an estisaied groas waight of 75,000
{eatimanad il of appecdmatoly 4,000 trips Bvoughout construction).

. Flatbed trucks (muliple axels % dsyrbute ods) for Yransporting
components. These Yucks can bawe gross weights o 10 380,000 B lang™s
{leciusien of tracton) up %0 210 fosl; widths up 9 14.1 feel; and heights up 10 16
fost. The estimated tips for each twdine components are as folows:

S LN

o Jurbine Component Assumption Trips
Bades 1 Biade par Yuck 210
Towers 4158 Sowar sectcns par lurtine 0
7T nuck ower (3 owerslzed uchs and 4
Nacade and M pe per |°| o 50
. Picicop truchks for aquipment aad 1001s.

. Trucks aod cars 1of MRNSOOMng CONSILCTION Workers.

A firal dofvery coute has not yet besn fnalized, dut & is ikely that delvery of turbine
componants 10 e Project Aroa wil be from the scuthesst By wary of Intersiate-T0 1 State
Route 58 or from the nothaeast by way of US Route 33 1o US Route 38 Starting from the west

UL & ASSOCIATES, . e AR 2000
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side of Columbus, P9 trirvel distance to the center of the Project Asea is approximately 40 miles
via 1-T0 sod SRSE and 44 miles via US-33 sad US36. Mowever, SR-55 has mote shamp
curves and ntorsections than US-38, Within the Project Ares, Stite Route 25, State Roste 56
and US Route 38 song with Permy Road, Urtana Woodstock Road, and Lodlow Road (county
M)mmmwmumum»mw»mm
site. Once fnalized, the transportation reuting plan (Phase ) wil address such faciors as
WMWMMMMMWMMMM
se-docations, and bedgaicuivent reinfcecamant.

Oversized construction vebicles could cause minor delays on pudiic reads in he vicinty of Be
mwmwmbmwmummmmwu
area, Most of the impacts wil Be 10 ransportation infrastructure des 10 OAdWIY Improvements
for oversized vehicdes. Temporary turn<uts may be nstalled to allow unitterrupted flow of
M&‘MMMMWMM\DWNMWMM
vohicles. Owverhesd utiity line redocation projcts wil be neoded N some ardas Mo
secommodats overheight vebicles, Cutven and/or bridge reinforcamant peojects are aliso lkely
along main delvery routes for Badrvy vehicies.

42___Propesed Miigaticn

Price 1o cosstuction, the turbing compoemnt tansportation provider wil cbtsin all necessary
permits from ODOT and the Chamgaign County anginese, The Champaign County angiamer
has oversight cver 1ownship roads, 30 peemits from individual townships will 2ot be necessary.
Permits wil Ukoly bo toquised for oversized loods; new Accels paints, Improving exiing
roadways, and croasing highways with turied electrical interconnects. The fingl Hansgcnation
mmnumbummwbmmuum.

umwmmumummmnmw
-manummm.mmmmm. The folowing
mmwum-cum«mmmmm
10 provide loag-lerm improvement 1o the local read systemc

4.2.1 Insufficient Roadway Width
. Widening roadwary width % sccommodate construction vehicles.

. Rerouting over-wicth vehices 10 wider roadways,

HAL § ASSOCATES C 10 MARCH 2000
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422 asuficlent Vertical Cloarance
. Tomporarly relocating overhead utily ines and poles,

. Permasanty relocaing overhead utilty ines and poles.
. Rerouting overheight vehicies to roadways with scfficient vertical caarnasce.
423 Poor Paveament Condition or insuficient Pavement Durability
. Repiacing psvement price to constructon.
. Replacing pavemarnt dufing of after constucton if damaged by comstruction
vatic.

. Rercuting heavy-Joaded vehicles to avekd insufficlent pavemens,
424 auMicient Cover over Dralmage Structures

. Adding temporary gravel and'or asphalt cover over struchues,

. Reinforcing structures with Seacing.

. Using bridge jurpen 1o clear struchues,

o Repiacing structures priee to constnuction.

. wmmummnwwm

. Rarouting hesvy-losded vehicies 10 avoild structures.

425 Poor Structure Conaition
. Replacing souchure price 1o Contnucton.

. Replacing structuse durieg or afer construction i damaged by constwcion
trafic.

. Using tridge jumpers 1 clear stuctires.
. Rercuting Raavy-dosded vehickes 10 Soid stuchures,
42,6 madequate Bridge Capacity
. Using tridge Jampers 10 Caa Bndges.
. Reinfercing Beidge with acdticnal ongitudingl of latoral support beams
. Reglacing bridge components that peovide insuticient Capacey.

saL A ASSOCIATES, INC. 1" AR M 200G
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. Rerouting heavy-loaded vehides 10 avoid bridges.

427 leauficient Roadway Gecenatry
. Wmmmuwmmmh
anticpated.

mmmmmmummd
dich fine ¥ necessary; and construction of a sulable rosdwiry surface 10 canry
the constructon raffic, tased on Ta exsting goctachnical 2oNSitons.

. Rerouing over-sized vehicies 10 avokd nsufficiont roadwary geometry.

. Profie adjusaments % roasdwirys with insufficent vertical geometry.
The sclocted roadways wil also be video-documentsd 10 establish existing condlions, Upon
complation of the peoject, Buckeys wil, &t & minimem, retum i roadwiys 10 Talk pre-

comtruction condticns. The process of documenting foadway conditions and mesiofing
wmmumnummmmmmwm
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50 CONCLUSIONS

Basod on research with natonal wind turbine tranmsportation companies snd Iformation
avaiabis fom COOT, suficient nfrastructuse exists via pamary and seccndary roads %
ransport he urbine components. A nember of infersection and sharp curve radi iImprovements
wil bo required. Specialized ¥ansport vehicies are avalabie 10 offsatl vertical cherarce
Smitations st overpassss and Bidges along the probable routes, such as Interstate-T0 and US
Route-33. These vehicles are also cagable of distrButing the weights of bads 1o acceptatie
Javels sorg ™ probabie coutes

A transpocation provider exparienced with cversized oads will be engaged in T fnal route
study (Fhase ¥) inciuding al primary, secondary, and Sartiacy roads, The route study wil Se
pericemed In conjuncticn with B special hasling permit process for the Chio Department of
Transportation (and other state DOTSs for cut-ofstme delveres) Confimaton of
irrprovemants, construction detalls, raffic control plans, escon vehicles, schaduling, eto. wil be
NOCOSSary.
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APPENDIX 1

Route Location Map with Locations of Concaptual Improvements
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FIGURES 1 through 9

Exhibs for Conceptual Improvements
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(PHOTOS 3 AND 4)
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(PHOTOS 5§ AND 6)
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(PHOTOS 7 AND 8)
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(PHOTOS 9, 10, 11 AND 12)
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LEGEND
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CONSTRAINTS MAP, FIGURE 6
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(PHOTOS 15 AND 18)
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(PHOTOS 17 AND 18)
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PHOTOS 1 through 18

Existing Condions for Conceptusd Imgrovement Aress



Buckeye Wind Route Eveluation

Photo 1 - Supplement to Figure 1: Intemection S.RA & U.8. 35 (Facing Northeast)
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. .

5 2 ~ Supplement to Figure 1: nleesoction 5004 & U.S, 2§ (Facing Southrwest) :
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Euckeyo Wind Roule Evalvebon

Photo 3 - Supplement o Figues 2 Intorsection U.S 36 & Peery Road (Facieg Northeast)

e 2: inteesection LS. 38 & Perry ltoad (Fating Southesst)

Photo £ ~ Supplement to Fige
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Photo 7 ~ Supplement 1o Figurs 4; Intorsoction 8556 & S.R.29 (Machg West)
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Buckeye Wind Rowe Evalvation
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Bucknys Wind Route Evsdustion




Bockeye Wind Route Cvalyation

Phote 15 - Supglemant to Figere 7! Curve on SLSS (Fading South)




Buckeye Wind Route Evalusiion




FIGURES 10-17

Exhibits for Conceptual Improvements
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(PHOTOS 19, 20 AND 21)
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(PHOTOS 22 AND 23)
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(PHOTOS 24 AND 25)
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(PHOTOS 26 AND 27)

LEGEND

50 100
SCALE IN FEET pzzzzzz24 IMPACTED AREA A

ROUTE EVALUATION STUDY
BUCKEYE II WIND FARM

CONSTRAINTS MAP, FIGURE 13
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PHOTOS 28, 29, 30 AND 31)
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(PHOTOS 32 AND 33)
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(PHOTOS 34 AND 35)
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(PHOTOS 36 AND 37)
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PHOTOS 19-37

Existing Conditions for Conceptual Improvements
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Buckeye Il Wind Farm

Photo 19 — Supplement to Figure 10: Intersection S.R.56 & S.R.29 (Facing East)

Photo 20 - Supplement to Figure 10: Intersection S.R.56 & S.R.29 (Facing Southeast)

HULL & ASSOCIATES, INC. February 2012
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Buckeye Il Wind Farm

Photo 21 — Supplement to Figure 10: Intersection S.R.56 & S.R.29 (Facing East)

HULL & ASSOCIATES, INC. February 2012
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Buckeye Il Wind Farm

Photo 22 — Supplement to Figure 11: Intersection S.R.161 & S. Parkview (Facing South)

Photo 23 — Supplement to Figure 11: Intersection S.R.161 & S. Parkview (Facing East)

HULL & ASSOCIATES, INC. February 2012
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Buckeye Il Wind Farm

Photo 24 — Supplement to Figure 12: Intersection S.R.36 & Bullard Rutan Rd. (Facing Northeast)

Photo 25 — Supplement to Figure 12: Intersection S.R.36 & Bullard Rutan Rd. (Facing Southeast)

HULL & ASSOCIATES, INC. February 2012
DUBLIN, OHIO EVP010.300.0010



Buckeye Il Wind Farm

Photo 26 — Supplement to Figure 13: Intersection S.R.36 & N. Parkview Rd. (Facing Northeast)

Photo 27 — Supplement to Figure 13: Intersection S.R.36 & N. Parkview Rd. (Facing East)

HULL & ASSOCIATES, INC. February 2012
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Buckeye Il Wind Farm

Photo 28 — Supplement to Figure 14: Intersection N. Parkview Rd. & Urbana Woodstock Pk (Facing Northeast)

Photo 29 — Supplement to Figure 14: Intersection N. Parkview Rd. & Urbana Woodstock Pk (Facing Southeast)

HULL & ASSOCIATES, INC. February 2012
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Buckeye Il Wind Farm

Photo 30 — Supplement to Figure 14: Intersection N. Parkview Rd. & Urbana Woodstock Pk (Facing Southwest)

Photo 31 — Supplement to Figure 14: Intersection N. Parkview Rd. & Urbana Woodstock Pk (Facing South)

HULL & ASSOCIATES, INC. February 2012
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Buckeye Il Wind Farm

Photo 32 — Supplement to Figure 15: Intersection S.R.36 & N. Mutual Union Rd (Facing North)

Photo 33 — Supplement to Figure 15: Intersection S.R.36 & N. Mutual Union Rd (Facing Northeast)

HULL & ASSOCIATES, INC. February 2012
DUBLIN, OHIO EVP010.300.0010



Buckeye Il Wind Farm

Photo 34 — Supplement to Figure 16: Intersection S.R.36 & S. Mutual Union Rd (Facing Northeast)

Photo 35 — Supplement to Figure 16: Intersection S.R.36 & S. Mutual Union Rd (Facing Southeast)

HULL & ASSOCIATES, INC. February 2012
DUBLIN, OHIO EVP010.300.0010



Buckeye Il Wind Farm

Photo 36 — Supplement to Figure 17: Intersection S. Mutual Union Rd & Stringtown Rd (Facing North)

Photo 37 — Supplement to Figure 17: Intersection S. Mutual Union Rd & Stringtown Rd (Facing East)

HULL & ASSOCIATES, INC. February 2012
DUBLIN, OHIO EVP010.300.0010
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