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1.0 INTRODUCTION AND EVALUATION CRITERIA

1.1 Project Description and Purpose

Buckeye Wind, LLC, a wholly owned subsidiary of EverPower Wind Holdings, Inc., is planning development
of the Buckeye Wind Project, a wind-powered electric generation facility in west central Ohio. The Buckeye
Wind Project will be located in Champaign County within the townships of Salem, Wayne, Rush, 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 Wind Project will consist of up to 55 wind turbine generators, access roads, collection lines,
construction laydown areas, and an electrical substation. 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.]

. 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.

. 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 and township 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 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.

HULL & ASSOCIATES, INC. 1 OCTOBER 2017
DUBLIN, OHIO EVP018.300.0001



1.2 Methodology

This evaluation is presented as an update to the Route Evaluation Study, originally prepared by Hull &
Associates, Inc. (Hull) in March 2009 for the Buckeye Wind Project (Ohio Power Siting Board Docket 08-
0666-EL-BGN) and updated in 2012 for the Buckeye Il Wind Farm (OPSB Docket 12-0160-EL-BGN).
Because there have been reductions to the wind turbine and access road layout, this Route Evaluation Study
will be presented as a stand-alone report, which will utilize information in the previous reports, but will not
rely upon them to provide a comprehensive evaluation of the delivery routes required to complete the
Buckeye Wind Project. For background reference, the 2009 study and subsequent 2012 update are
provided in Appendix 2.

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. This study represents the Stage 1 evaluation. 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 in Appendix 1, approximately 18 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 locations

of 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, intersection radii, and sharp curve
radii. The evaluation identifies locations where 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, prior to construction.
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1.3 Route Evaluation Study Routes

The primary, secondary, and tertiary roads identified in this section will be used for the construction of the
Buckeye Wind Project. See Appendix 1 for a map of the identified roads. Standard abbreviations are
used for interstates, US routes, state routes, county roads and township roads (I, US, SR, CR, and TR,

respectively). The following roads were identified as part of this study:

Primary Roads
1. 1-70

2. US-33

Secondary Roads
1. US-36 from US-33 to SR-814
SR-814 from US-36 to SR-296
SR-296 from N Ludlow Road (CR-223) to Urbana Woodstock Pike (CR-216)
SR-56 from |-70 to SR-29
SR-29 from Yankee Hill Road (TR-169) to S Ludlow Road (TR-814)
SR-4 from US-36 to SR-161
SR-161 from SR-4 to Yankee Hill Road (TR-169)

© N o U0 K~ w D

SR-559 from SR-161 to proposed turbine access road

Tertiary Roads
1. S Ludlow Road (TR-222) from SR-29 to US-36

N Ludlow Road (CR-223) from SR-296 to TR-12

Urbana Woodstock Pike (CR-216) from SR-296 to proposed turbine access road
N Mutual-Union Road (CR-167) from US-36 to proposed turbine access road
Perry Road (CR-157) from SR-36 north to Urbana Woodstock Pike (CR-216)

N Parkview Road (CR-10) from US-36 to proposed turbine access road

Bullard Rutan Road (TR-205) from US-36 to proposed turbine access road
Yankee Hill Road (TR-169) from SR-161 to SR-29.

© N O U0 K~ WD

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 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:
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1.4.1 Wind Turbine Equipment

. 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.

o 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.

. 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

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

° 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 Buckeye Wind,
LLC, a 65 meter (213 ft) blade (which represents the longest part to be transported) is to be used for the
purpose of this route evaluation. Therefore, a design vehicle was developed for the evaluation which has a
214-foot trailer component, a total length of 234 feet, and incorporates separately steered rear wheels,

which is common for this type of specialized transport vehicle.

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.
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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' 14.1
Height of vehicle, inclusive of load 13.5' 15.2' 15.2'
Length, inclusive of load and bumpers 234' 179" 174’
Total Weight of vehicle with 3 or more
axels 78,000 lbs 380,000 Ibs 255,000 Ibs
HULL & ASSOCIATES, INC. 5 OCTOBER 2017
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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

Road From To 2-Lane Pavement Surface Speed
Width Condition Type Limit
US Route 36 US Route 33 State Route 814 20 Good Asphalt 55
State Route 4 US Route 36 State Route 161 24 Good Asphalt 55
State Route 29 Yankee Hill Rd S Ludlow Rd 30’ Good Asphalt 55
State Route 56 I-70 State Route 29 20' Good Asphalt \ggtlgg’
. , Varies,
State Route 161 State Route 4 Yankee Hill Rd 24 Good Asphalt 35.55
State Route 296 N Ludlow Rd Urb““"'l,\i’z;”d““k 26' Good Asphalt 55
Proposed turbine '
State Route 559 State Route 161 25 Good Asphalt 55
access road
State Route 814 US Route 36 State Route 29 27' Good Asphalt 55
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 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 1
through 13 for these diagrams and Photos 1 through 13 for the corresponding photos. Table 3 shows a

summary of preliminary findings regarding 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); cables and poles running parallel to the road will be in conflict with the travel
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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
Wb Rt
S . Clearance
Road From To it supe . of

Load Permit

b @bl U
Obstructions
US Route 36 US Route 33 State Route 814 None 15.5' Min
State Route 4 US Route 36 State Route 161 None 15.5" Min
State Route 29 Yankee Hill Rd S Ludlow Rd None 15.5" Min
State Route 56 1-70 State Route 29 None 15.5" Min
State Route 161 State Route 4 Yankee Hill Rd None 15.5’ Min
Urbana -
State Route 296 N Ludlow Rd Woodstock Pike None 15.5" Min
State Route 559  State Route 161 Proposed turbine None 15.5" Min
access road

State Route 814 US Route 36 State Route 29 None 15.5' Min

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.

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.
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TABLE 4
DIMENSIONAL CRITERIA FOR SPECIAL HAULING PERMITS

Slatejlliah oy Approximate Dimension of Component to be

State Limit with . .
Vehicle Highway Special Hauling Transported, Inclusive of Vehicle
Characteristic Limit Permit Blade Nacelle Tower Sections
Width of vehicle,
inclusive of load 8.5 Feet None %.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 234’ 179 174'
Total Weight of
vehicle with 3 or 80,000 78,000
more axels Pounds None Ibs 380,000 Ibs 255,000 Ilbs
24 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. N. Mutual Union from US Route 36 to proposed turbine access road

20-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figure 5)
Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints

2. Bullard Rutan Road from US Route 36 to proposed turbine access road

14-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figure 8)
Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints

3. N. Parkview Road from US Route 36 to proposed turbine access road

24-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figure 7)
Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints

4, Urbana Woodstock Pike from State Route 296 to N Mutual Union Rd

20-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figure 13)
Minimum 15.5’ overhead clearance

Speed limit 55 mph

Probable bridge and/or culvert load constraints
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5. S Ludlow Road from SR-29 to US-36

e 20-foot pavement width

e Asphalt in fair condition

e Probable turning constraints (See Figure 4)

e Minimum 15.5’ overhead clearance

e  Speed limit 45 mph

e Probable bridge and/or culvert load constraints

e  “Weight Limits Reduced 50%" sign present on road
6. N Ludlow Road from SR-296 to TR-12

e 24-foot pavement width

e  Asphalt in good condition

® Probable turning constraints (See Figure 12)

e Minimum 15.5’ overhead clearance

e Speed limit 45 mph

® Probable bridge and/or culvert load constraints
7. Perry Road from SR-36 to Urbana Woodstock Pike

o 22-foot pavement width

e  Asphalt in good condition

e Probable turning constraints (See Figure 6)

e Minimum 15.5’ overhead clearance

e Speed limit 45 mph

® Probable bridge and/or culvert load constraints
8. Yankee Hill Road from SR-161 to SR-29

o 20-foot pavement width

e Asphalt in good condition

e Probable turning constraints (See Figure 11)

e  Minimum 15.5’ overhead clearance

e Speed limit 45 mph
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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:

° 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).

. 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 234
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 165
Towers 4 to 6 tower sections per turbine 275
Nacelle and Hub 7 truck trips per tower (3 oversized trucks 385
and 4 standard trucks)

o Pickup trucks for equipment and tools.

° 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 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 | 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
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161 along with county roads and township 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 expected road use agreement

with the County.

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 or minimize transportation-related impacts and/or

to provide long-term improvement to the local road system:

4.2.1 Insufficient Roadway Width

. Widening roadway width to accommodate construction vehicles.

. Rerouting over-width vehicles to wider roadways.

4.2.2 Insufficient Vertical Clearance

o Temporarily relocating overhead utility lines and poles.
° Permanently relocating overhead utility lines and poles.
HULL & ASSOCIATES, INC. 12 OCTOBER 2017
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Rerouting over-height vehicles to roadways with sufficient vertical clearance.

4.2.3 Poor Pavement Condition or Insufficient Pavement Durability

Replacing pavement prior to construction.
Replacing pavement during or after construction if damaged by construction traffic.

Rerouting heavy-loaded vehicles to avoid insufficient pavement.

4.2.4 Insufficient Cover over Drainage Structures

Adding temporary gravel and/or asphalt cover over structures.

Reinforcing structures with bracing.

Using bridge jumpers to clear structures.

Replacing structures prior to construction.

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

Rerouting heavy-loaded vehicles to avoid structures.

4.2.5 Poor Structure Condition

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

Rerouting heavy-loaded vehicles to avoid structures.

4.2.6 Inadequate Bridge Capacity

Using bridge jumpers to clear bridges.
Reinforcing bridge with additional longitudinal or lateral support beams
Replacing bridge components that provide insufficient capacity.

Rerouting heavy-loaded vehicles to avoid bridges.

4.2.7 Insufficient Roadway Geometry

° 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
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construction of a suitable roadway surface to carry the construction traffic, based on the
existing geotechnical conditions.

U 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, Buckeye Wind, LLC will 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.
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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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FIGURES 1-13

Exhibits for Conceptual Improvements
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U.S. ROUTE 36 WESTBOUND TO SOUTH PARKVIEW ROAD NORTHBOUND
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PHOTOS 1-13

Existing Conditions for Conceptual Improvements
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PHOTO 1A:  Intersection of SR-36 and SR-4, looking north.

PHOTO 1B:  Bends in SR-56, view looking east.
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PHOTO 2A:

PHOTO 2B:

Bend in SR-56, view looking northwest.

SR-56 and Psgah Rd, view looking south.
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PHOTO 3A:

PHOTO 3B:

Intersection of SR-29 and SR-56, view looking east.

Intersection of SR-29 and SR-56, view looking north.
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PHOTO 4A:

PHOTO 4B:

Intersection of S. Ludlow Rd and SR-36, view looking east.

Intersection of S. Ludlow Rd and SR-29, view looking north.
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PHOTO 5A: Intersection of N.

PHOTO 5B: Intersection of N.

Mutual Union Rd and US-36, view looking north.

Mutual Union Rd and US-36, view looking east.
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PHOTO 6A:

PHOTO 6B:

Intersection of US-36 and Perry Rd, view looking west.

Intersection of US-36 and Perry Rd, view looking north.

4770 Duke Drive
Suite 300

Mason, Ohio 45040

Phone: (513) 459-9677

Fax:

Phase | Route Evaluation Study
EverPower Wind Holdings, Inc.

Conceptual Improvements

at Intersections
(513) 459-9869

www.hullinc.com Proposed Buckeye Wind Project

Champaign County, Ohio

Date:

October 2017

EVP018.300.001.xls




PHOTO 7A:

PHOTO 7B:

Intersection of US-36 and N Parkview Rd, view looking north.

Intersection of US-36 and N Parkview Rd, view looking east.
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PHOTO 8A:

PHOTO 8B:

Intersection of US-36 and Bullard Rutan, view looking east.

Intersection of US-36 and Bullard Rutan, view looking west.
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PHOTO 9A:

PHOTO 9B:

Intersection of SR-161 and SR-559, view looking southwest.

Intersection of SR-161 and SR-559, view looking southeast.
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PHOTO 10A:

PHOTO 10B:

Intersection of SR-161 and S Parkview, view looking east.

Intersection of SR-161 and S Parkview, view looking southwest.
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PHOTO 11A:

PHOTO 11B:

Intersection of SR-161 and Yankee Hill Rd, view looking northeast.

Intersection of SR-29 and Yankee Hill Rd, view looking northeast.
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PHOTO 12A:

PHOTO 12B:

Intersection of N Ludlow Rd and S Kennard Rd, view looking east.

Intersection of N Ludlow Rd and SR-296, view looking northeast.
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PHOTO 13:  Intersection of Urbana Woodstock Pike and N Mutual Union Rd, view looking east.
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APPENDIX 1

Route Location Map with Locations of Conceptual Improvements
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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.

o 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
HULL & ASSOCIATES, INC. 5 FEBRUARY 2012
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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?GF: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
ROSJ?etegg ROSJ?ete% 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 lbs 255,000 lbs

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

20-foot pavement width

Asphalt in good condition

Probable turning constraints (See Figure 15)

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

Minimum 15.5’ overhead clearance

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
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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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o 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.
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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

HULL & ASSOCIATES, INC. 16 FEBRUARY 2012
DUBLIN, OHIO EVP010.300.0009



|

A A ,\\x
v, T8 o Q A
@ “} \{%’ [ Y
& - 2
T 4 n a
<Y ™ o
«
: \Westlake Lee Rd 2
- - S
2 '9\0\“66
4 153 M Barker Rd
- 2
py
- 3 g
© - 9 2
2 E
] l°d
o« - 2
<Y QSX Q§
Q - o ®
SN | > Y
Q K v’))" §°
- E: [ ] 0,53 \\)C-‘O%% r
5 L] ° 2
© =3
% 5 - :
v N - =
?, &1 ¢ ] %
- ®
Py
[ ] (=%
ATV [ |
2 ¢ g =
% ~ ) Ll
> e 3
A % - %
% &g ® . %
) [
........%:. C\:{XGB kol n %-
L LT T s 168 n X
o ............ ,‘;@Q '«\erp\N \‘4\\0
R Engy A ¥ Q
 TRBO Tany P - 3,
" "'llllllll...«& ¢ P = @ s %
. [ SN | [ N | A u o) %1*
@ % o .......... <V - $\e‘0\>‘ @oo ]
Z 2 LR RN S 2 g
% 2 @ 5 LY} YT T -5 > g
™ [e) & Ty E
B ?p % Tany LN NN N 9
'z S < Enn %,
% o WS LN N ] [ | .
4 % W %, " ennnn,, K
?p ) Tnmny na m
o © 659 4 @48
Q)\)@ || %
o} Q - ]
z Q%\ GUNN ST N ] o
g .
© o Y, =
3 ° = ¥ /OO< - 2 B N
QD ot &, n e %
\(P\NP\G\( P&% (@ % ?Q o %
2z ® % : *?&“ ke
% RO W©
% GO LE\N\SBURG = M
> MINGE” |
2 = <
2 - %,
?0 = » o 4'0,& »
° g % o % g
) = Yoy K g
<, ™~ %, > a
4, 4, )
1, | © &
3 6 - %,
ppONP % % = "%,
3 % Utneany
0
G N ™ O 1
T, - || CO@ @6
4)0 k) - 2 &
2
& = A
2 s .
m
A
D o) u
reek ¥ 2 P - S
NGSC QD (296 Z % L $
KENNARD SYSiea 3 0, NCOU\//?D - <
£ )
Lo} N, [} (oY
5 . © Co/p, R g " c)‘*@
(QD: ore 5 /?4/\,ST \ﬂo& Ree
gD RD w W ™ 0 Rp 7 IS
KENNA o ) Ceny, w
S @ & = Ny, State
a a Y\\}*‘ ] ¢ S Orchg,
Py Hack gy, & oy, - s “a S
éi’ MCCARTY RD Sr : BrOW" St QJ@bQ.
2 3 115" URBANA &
r% N < \NBENNE WOODSTOCK PIKE : 9,0&
2 2
(@) 4 Py ]
% g BLUE RD %'% o ™ ’
o = 2
® S m %
‘ z ™ %,
Q o g .
BOWERs RD o j‘é\ DA g : [ 6/9
EA 2 % ) = - 6, %
ST KINGSCRERK RD 9 ‘F;\] S % - A, ey
5 g © B 4™ om :
'}
= \KI a ]
5 STOCK P u
I WO0P L ] :
s Q RBANA ’Q- %4 : >20ne Biger,, Rd
o
Ja) g -
g g [ ]
%‘ 5 TR 403/ ™
. - g ||
z . 3 A 73 N\ -
g \ Iy S ) 7N\ % = Figurefl
3] 110 o) = / A 74 o 2 3 .y
< & z A 78 B AL = s Yy
< \ z \ \ m = | 126 % om IS .
g L7e AU 2 A 100 2w . « %
\ [4) 5 o — g \ - . 2
T z \)\ 3 )\-723\\,// Es A L 0N 3
EVANS Rp 7 S z ™ A
Y S —A 129
o s \ :
ONE QUARRY RD /\ )\ 87 i I { - Winge¢ Rd o
— | S —=A-106 \ \ m@ o g
A B 81 | — o m = @ g
133 AP T e A s - " % = 2 5
L )\ 82 /~l —, 'Y Y u 3
N V4 T ¥ —. u - L - C :
]
\\ g A - » A R bed e A 127 - i
~ u
= L /
3 * \ [ |
> < I)\ 108 \\ Vg “ A 71 101 &
VALL m Dellin,
EY DR / 109 / & a h - ger Ry
— A 8 \ o | N @
= =
\ 5 \ 5 \ K 3.
\ g 5 A
. ) I [©] 93 ] S
NS i 2 \® .
Figurell RTINS | : |~ A 92 -
R A l S > % =
= | LonG ronp N -
6 RS ’:‘ * RI!IE‘B\ g \ A o1 2 =
a» n ( : )
m sw, g STRINGT 2 N\ SENEEEEERN
o EEEEEEER
.o N v, :’ WN RD \ z \ = lllllllllllllllllllllllllllllllllllllllllllllllllllll
B : « z o N\ © -
LIRS Figurell 78 \ : 2 Les % -
s o A A4 3 & S %, -
o >
3 ., )3‘99 \> 'p(,)\ : \Q,Q-
2 FAus Ass PR A130 % s g
S \ / 97 7 e \W NESS Rp &
2 L o8 A Fgmed, . oy - ¢
2 —A 119 N | K N -
Q 2 a n
g Y A 86 A 80 . ()\ -
S . 118 —— L | . K] 95 -
2 — g R ) as Koa_ 7/ .
2 ADELLDR 3 - = I~ \ ! 4 = -
& a ] g 8 / N\
4 s 2 \ | 2 A 128 D -
E 8 J £ [ i ( // ¢ ® :
@ s » -
§ o OIS | o :
. ——-—— x k
& ] | o A |
u » . I Y / =
‘o ® ' ' 4 [ A8 =
(I / Flgure4& U ] -
/\ d .‘ é \ [ ] &
\\ ot n \ I - E
§ | B
. HARPERCIR P @ \ | w =
\\ « < ’ - 2 \:&$ -
™ 2 \ A E g 4 -
<
ﬂ 3 \ A 114 ) £ %/\ 2 m 32©
" Ny —I // ') o w© Sh < % [ ] @068
= <& v < k> n
89 fz\ S A_gs V% 090$ A\ cc% o [ ]
a p A
v » © ERD [ ]
I R / 2 ROSEAET g, =
PISGAH RD £ | /' — A3 ° %f u
< £ [ ]
T / e}
] )
/ FlnleyG
L] Uy R
\“\\H\ n
3 8 -
F‘\‘\‘\‘\‘\_a_<t g ™
g g o =
2 g 3 = &
3 3 A §
e O m RS e . T
E . NEER RD o : Worg g, O?
EVERETT RD B> E W n
2 REN Rpy m
7 g .
n L LS o o [ ]
Ja) 2 .0 * V\Q’Qﬂl - & g
g 3 - a Q’@\O [ ] @(\@ g
3 TR 249 Py a u & {ah Morris Rd %
%] * N Josial >
z Yge = o 3
8 m z
Figurels . :
m 3 jad
T - 6(‘% Z
g g 2 . % L
N o
w E rgn . 1%}
& @ m £
g LOVELESs Rp - B = 5
> Q n
@ ) Q [ ]
2 ?% [ ]
. 3 %% 3 -
E COUNTY [iNE rpp. & o Z n %
Rolé)lll.lll.... A % ug% n %%
> LN | T [} %
3 .......IIIINEERRDIII E s - %
[ ] o) 3
3 lllllllllllllllllllll 3 : :
(4> IENnn ] )
) INNn [ | %
¢ LRy 2 [Madison,County] s
é‘éz} .......%.......... [ | —& >
Kﬂoxv'\\\eR .....l.... = >
INNNNy >
caran®? 'y g &
a“-\csb“‘q L &
| — L}
)
o R
T ~ e
& = & =
5 e 2 s © L] et
_'§ wort \Q:Z? w |
3 & ° £ ~
2 N
§ g
Vernon Catawba Rd % Rd >Q : Q_b
3 silvers g - S
g— % d L | ‘§§
) B(Oadgauge < : 'S\Q’
% 1, 2 z 2
2, 2, ° = ] ¥
% %% 5 w &
% £2 - ~
) % S
(-4 ﬁ; N
)
>
2 2 »
c % 3 o
& Y N
& 3 [ ]
b '%, . L ]
g Collins Arbogast Rd N
2 Q'Ng' n
el 2 N
@ < ast S L ]
3 § Tarbutton Ry colins A o :
o =
£ 2 ™ Dun Rg
~ 2
CiaricCounys . s
] 3 N
L ] 2 >
5 o = X
ﬁ L J 6 0530
Ye s < NS
€azell Rq gnorey rd : l§ “
u
)
Jones R !
es Rd N
[ ]
n
)
N
% ]
Bayside p %
e Dr 0% L |
< [ ]
)
old Columbus Rd L}
)
)
)
os)
(=3
[}
5 ~
Z L} North St
g > L | =
2 N 20 1St Ave
Notes: B L] — 0 2,000z 4,000 8,000
- . . . 2 N Old Us Hwy 40 ™" -
1. Figures 1 - 9 are provided in 2009 Route Evaluation Study E —
2. Buckeye Il Wind Farm Project Will Utilize Primary, Secondary @ ?&O North St - + *@c 145,000
. . ape . . 7] < . ,
and Tertiary Roads identified in the 2009 Route Evaluation W Main St | & E Main St = - o g
N
= —
Date:
. . . an . .
Buckeye Il Wind Farm Construction Delivery Roads Na :Flgure Locations
. . . ) 45 .
. Proposed Buckeye Il Wind Farm Turbine Locations ~ @@Primary n g p CouNties Fe b ru ary 2 O 1 2
B uc keye I I W| Nn d Farl Nn — Proposed Buckeye Il Wind Farm Buried Interconnect 2009 Secondary Local Roads
P 4B R E . == Buckeye Il Wind Farm Alternate Buried Interconnect 2009 Tertiary Major Roads
repared By: I Stud _ . . - i e
P y ou te valu atl on tu Proposed Buckeye Il Wind Farm Access Roads Buckeye Il Wind Farm Secondary === Highways Project Number: EVP010 Appendix:
A p p e n d | X - 1 Buckeye Il Wind Farm Alternate Access Roads Buckeye Il Wind Farm Tertiary ~ e | imited Access Geodatab EVPO10.mdb
. . eodatabase: .m
Proposed Buckeye Il Wind Farm Crane Paths -—— Railroads
6397 Emerald Parkway Phone: (614) 793-8777 : . .
Suite #200 i, ((614)) 793-9070 = Proposed Buckeye Il Wind Farm Overhead Interconnect @® Proposed Met Masts File: EVP010_14 Fig01_BuckeyellPlan.mxd
Dublin, Ohio 43016 www.hullinc.com
© 2012, Hull & Associates, Inc.

Produced using ArcGIS 10.0 SP1



APPENDIX 2

Phase | Route Evaluation Study.
Prepared for Everpower Wind Holdings Inc.
by Hull & Associates, Inc., 2009.

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



PHASE |
ROUTE EVALUATION
STUDY

EVERPOWER WIND HOLDINGS INC.




TABLE OF CONTENTS

1.0 INTRODUCTION AND EVALUATION CRITERIA.......oeiiiiiee et e 1
1.1 Project Description and PUIDOSE ...ciiviiieiiieiireiiiie e reerine s eevresnanss s seesenestasesenees 1
1.2 1Y/ (=31 p Yo Yo o] (oo | S S OO PRTUSTRRRNPPPOt 1
1.3 A=) a1 1e] [ 1Y o= O PSPPI 2
1.3.1  Wind Turbine EQUIDMENT ... i 2
1.3.2 Construction Equipment and MaterialS.......cooco oo 3
14 Design Vehicle CharacteriStiCS.....covcvirrrieiiiiiiiiericrcceiiinerrirr e e en e e 3
2.0 PROBABLE ROUTE EVALUATION ...ttt st reee s e s eieeie s e s nnaan s 5
2.1 Probable ROUIES....covvviiieeiiiieie ettt ere e e s e st s e s et s s e s s et e s e eenasaranas 5
2.2 Constraints and Concepiual IMProvements .......covuiivniieeereiiimiienieerieeeeen 5
2.3 L0ads aNd PEIMULS ...cceeriieriirieieiiiirniiiiiissis e s rrer e s s s s easesaie s s e e e s e e s esnasssssnnsansnns 6
2.4 Conclusions for Secondary ROSAS .....cocccvuvrrreermmmmmrriii s esrenireae e e s 7
3.0 PRELIMINARY ASSESSMENT OF TERTIARY ROADS.......cooi it 8
3.1 Visual Obsernvation RESUIS ...cooivveiiiiii e eeeenens 8
4.0 POTENTIAL IMPACTS TO ROADWALYS ....oiiiiiiiirtitietree e sieerenrseessesrrressnssrneeas 9
4.1 CoNStrUCHON TTAIC ceeeeeerrrenriirriiiieeeeri e sr s s esse s e e e s s e s s mansnnnnnees 9
4.2 Proposed Mitigation....ue e e ecevr s s eenraeeanereeeae s 10
4.2.1 Insufficient Roadway Width .......cccooeiii i, 10
4.2.2 Insufficient Vertical ClearancCe .....c..ccoccevveiiieieeiecieeecireeerceeceee e 11
4.2.3 Poor Pavement Conditions or Insufficient Pavement Durability .............. 11
4.2.4 Insufficient Cover over Drainage Structures.......ccvvvievevirnnccinnnnevresnens, 11
42,5 Poor Structure Condition .......eveeieciiiic i e 11
4.2.6 Inadequate Bridge Capacity ....ccccccveemrrrmmerr e 12
4.2.7 Insufficient Roadway Geometry....c.covviiiiiiiiiiiiinin, 12
5.0 CONGCULSIONS ...ttt e e s s e s e s s sasab s e s e ee s s e serassnrseaesssannnenessean 13
LIST OF TABLES
Table 1 Design Vehicle Characteristics
Table 2 Road Characteristics
Table 3 Limitations of Roads and Conceptual Improvements
Table 4 Dimensional Criteria for Special Hauling Permits
HULL & ASSOCIATES, INC. i MARCH 2009

DUBLIN, OHIO EVP002.300.0007




Appendix 1

Figures 1-9

Photos 1-18

TABLE OF CONTENTS
(cont.)

LIST OF APPENDICES

Route Location Map with Locations of Conceptual Improvements

LIST OF FIGURES

Exhibits for Conceptual improvements

LiST OF PHOTOGRAPHS

Existing Conditions for Conceptual Improvement Areas

HULL & ASSOCIATES, INC. ii

DUBLIN, OHIO

MARCH 2008
EVP002.300.0007



1.0 INTRODUCTION AND EVALUATION CRITERIA

1.1 Project Description and Purpose

Buckeye Wind LLC, a wholly owned subsidy of EverPower Wind Holdings, Inc. (“Buckeye
“) is planning development of a wind-powered, electric generating facility in west central Ohio.
The proposed facility will consist of approximately 70 wind turbine generators, each with a
nameplate capacity of 1.8 to 2.5 megawatts (MW), plus all associated structures including
access roads, substations, and an electric distribution system. The facility is located in
Champaign County within the townships of Salem, Wayne, Rush, Urbana, Union, and Goshen
(hereafter referred to as the Facility Area). This area of Ohio has been demonstrated to have
one of the highest potentials in the state for wind power development because of its elevation,

orientation, and other geographic and weather-related features.

The turbines will be located at various locations across the Facility 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 project will cause temporary
increases in truck traffic on area roadways due to the delivery of materials and equipment. The
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.

1.2 Methodology

This evaluation is designed to progressively identify and analyze feasible routes for construction
traffic. It is divided into two phases; Phase | and Phase li. 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 Facility Area. Therefore, the Phase | evaluation will originate at interchanges from these

roadways (see Appendix 1). Based on the Facility Area shown on Appendix 1, approximately

HULL & ASSOCIATES, INC. 1 MARCH 2009
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30 different locations or “access nodes” from public roads will be necessary to allow access 1o
the proposed turbines for construction. The secondary roads will be Ohio Department of
Transportation (ODOT) roadways originating from intersections with the primary roads. The
next evaluation (Phase Il) 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 Appendix 1.

The Phase | evaluation 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
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 Phase Il.

1.3 Vehicle Types

The size and types of vehicles 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:

1.3.1 Wind Turbine Equipment

e 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 fypically 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.

° 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.

) Escort Vehicles — Light trucks with signs and banners that travel immediately in’
front or behind oversized loads to provide warning to motorists of the oversized
vehicle.

HULL & ASSOCIATES, INC. 2 MARCH 2009
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1.3.2 Construction Equipment and Materials

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

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

e Concrete trucks for tower foundations.

s Vehicles transporting construction staff and other incidental truck trips.

1.4 _ 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 Buckeye, 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.

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.
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Table 1 — Design Vehicle Characteristics

Vehicle Approximate Dimension of Component to be Transported, Inclusive of Vehicle
Characteristic Blade Nacelle Tower Sections Crane
Width of vehicle,
inclusive of load 9.0' 11.5' 141 Unknown
Height of vehicle,
inclusive of load 13.5' 15.2' 15.2° Unknown
Length, inclusive of
load and bumpers 210’ 115 135 Unknown
Total Weight of
vehicle with 3 or more
axels 78,000 lbs 380,000 lbs 255,000 lbs Unknown
Weight Per Axel, for
2-axel group Unknown Unknown Unknown Unknown
HULL & ASSOCIATES, INC. 4 MARCH 2009
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2.0 PROBABLE ROUTE EVALUATION

2.1 Probable Routes

An evaluation and visual assessment of the probable secondary transportation roads was
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.l ane | Pavement | Surface | Speed

Road From To Width Condition Type Limit

Varies

US Route 36 US Route 33 State Route 814 20' Good Asphalt 55-35
State Route 56 Interstate 70 State Route 29 20'to 22 Good Asphalt 55

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 1

through 9).

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
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
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roadways in numerous locations. In the areas of likely intersection improvements (see Figures
1 through 9); 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 the roads.

Table 3 - Limitations of Roads and Conceptual Improvements

Figures Weight Limit if Minimum
Showing Road Super Load Clearance of Average
Widening Permit is Overhead Grade of
Road From To Improvements Obtained Obstructions Road
State - o
USRoute 36 | USRoute33 | Routestd | oo 120 None 15.5" Min. 0.10%
State g o
State Route 56 Interstate 70 Route 29 Nos. 3,4,5,7.8.9 None 15.5"Min. 0.28%

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.

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.
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Table 4 - Dimensional Criteria for Special Hauling Permits

State Highway Approximate Dimension of Component to be
State Limit with Transported, Inclusive of Vehicle
Vehicle Highway Special Tower Crane
Characteristic Limit Hauling Permit Blade Nacelle Sections Sections
Width of vehicle,
inclusive of load 8.5 Feet None 9.0"' 11.5' 14.1 Unknown*
Height of vehicle,
inclusive of load 13.5 Feet None 13.5' 15.2 15.2° Unknown*
Length of vehicle,
inclusive of load
and bumpers 85 Feet None 210’ 115 135 Unknown*
Total Weight of
vehicle with 3 or 80,000 380,000
more axels Pounds None 78,000 Ibs Ibs 255,000 Ibs Unknown*
Weight Per Axel, 34,000 Usually 46,000
for 2-axel group Pounds Pounds Unknown Unknown Unknown Unknown*

* Crane sections are typically designed to be disassembled and transported without Super Load Permits

2.4 Conclusions for Secondary Roads

The purpose of this Phase 1 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.
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3.0 PRELIMINARY ASSESSMENT OF TERTIARY ROADS

3.4 Visual Observation Results

The following roads were investigated on a preliminary basis, and a general summary of the
results is presented next to each road. Ludlow Road and Perry Road 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 Phase Il

1. Ludlow Road (SR 814) from SR 28 north to Kennard Kings Creek Road — 16-foot
pavement width; asphalt in good condition with berm; probable turning
constraints; possible grade issues depending on trailer overhang from axles. No
bridges/overpasses observed.

2. Perry Road from SR 36 north to Urbana Woodstock Road — 16-foot pavement
width: asphalt in good condition; no berm; possible pavement composition
change; probable turning constraints. No bridges/overpasses observed.
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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:

® 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 3,500 trips throughout construction).

o Concrete trucks for construction of tower foundations with capacity of
approximately 8 CY per truck and an estimated gross weight of 75,000 Ibs
(estimated total of approximately 4,000 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:

Turbine Component Assumption Trips
Blades 1 blade per truck 210
Towers 4 to 6 tower sections per turbine 350

Nacelle and Hub 7 truck trips per tower (3 oversized trucks and 4 490
standard trucks)

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
Route 56 or from the northeast by way of US Route 33 to US Route 36. Starting from the west
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side of Columbus, the travel distance to the center of the Project Area is approximately 40 miles
via 1-70 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
and US Route 36 along with Perry Road, Urbana Woodstock Road, and Ludlow 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 (Phase Il) 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. The Champaign County engineer
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 the project.

All public upgrades that may be required to accommodate construction vehicles will be identified
as part of the final transportation routing plan, based on the routes selected. The following
mitigation techniques will be utilized to avoid or minimize transportation-related impacts and/or
to provide long-term improvement to the local road system:

4.2.1 Insufficient Roadway Width

) Widening roadway width to accommodate construction vehicles.
. Rerouting over-width vehicles to wider roadways.
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4,2.2 Insufficient Vertical Clearance

) 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.

e 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

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

o Reinforcing structures with bracing.

e Using bridge jumpers to clear structures.

o Replacing structures prior to construction.

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

e Rerouting heavy-loaded vehicles to avoid structures.

4,2.5 Poor Structure Condition

o Replacing structure prior to construction.

e Replacing structure during or after construction if damaged by construction
traffic.

o 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.
° Reinforcing bridge with additional longitudinal or lateral support beams
o Replacing bridge components that provide insufficient capacity.
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) Rerouting heavy-loaded vehicles to avoid bridges.

4.2.7 Insufficient Roadway Geometry

° 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.

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

° 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, Buckeye 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 permitting.
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5.0 CONCLUSIONS

Based on research with national wind turbine transportation companies and information
available from ODOT, 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 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 (Phase 1) including all primary, secondary, and tertiary roads. The route study will be
performed in conjunction with the special hauling permit process for the Ohio Department of
Transportation (and other state DOT's for out-of-state deliveries). Confirmation of

improvements, construction details, traffic control plans, escort vehicles, scheduling, etc. will be
necessary.
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APPENDIX 1

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

Exhibits for Conceptual Improvements
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PHOTOS 1 through 18

Existing Conditions for Conceptual Improvement Areas
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FIGURES 10-17

Exhibits for Conceptual Improvements
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