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|. Introduction

Fisher Associates, P.E., L.S., P.C. (FA) has been contracted by Copenhagen Wind Farm, LLC to
complete a Traffic and Transportation Study for the proposed Copenhagen Wind project. The
project is located in the Town of Denmark, Lewis County, New Y ork as shown on the location
map included in Appendix A, Exhibit 1. This study is intended to support the ongoing
development of the project. This report reviewed the existing local traffic and safety patterns
and roadway conditions within the project area and along the two proposed hauling route options
from Interstate 81 to the project site. The review revealed areas where modifications to the
roadway system will be required to accommodate construction activities.

A. Copenhagen Wind Project Delivery Route

Two potential delivery routes to project area have been reviewed due to the limited
maneuverability within the Village of Copenhagen. Option A is Interstate Route 81 (1-81) to
NY S Route 12, viaNY S Route 11 to Jefferson County Roads 232 and 165, while Option B uses
NYS Route 177, Murrock Road, and County Road 194. Note that these are only two of many
routes that could be used depending on the final turbine vendor selected for the project. Refer to
Appendix A, Exhibits 2A and 2B for a map depicting these potential delivery routes.

Prior to construction, the hauling company retained to deliver the turbines will identify the final
delivery route(s) and will be required to analyze the routes to obtain a Special Hauling Permit. A
Specia Hauling Permit is required for vehicles and/or loads that exceed the legal maximum
dimensions or weights specified in Section 385 of the New Y ork State Vehicle and Traffic Law.
Those dimensions and weights include a maximum width of 8 feet 6 inches, maximum height of
13 feet 6 inches, maximum length of single trailer of 53 feet, and maximum weight of one axle
of 22,400 pounds.

The délivery route will aso be provided to Jefferson and Lewis Counties and the Towns of
Watertown and Denmark for review pursuant to the Road Use Agreements that will be
devel oped between Copenhagen Wind Farm, LLC and the local municipalities.

B. Construction Vehicles

Construction traffic will consist of standard construction equipment and specialized hauling
trucks to deliver the turbine components. Standard construction traffic consists of gravel/dump
trucks, concrete trucks, excavation equipment, conventional semi-trailers, transport/tool vehicles
and employee vehicles. These standard construction vehicles should not require physica
modifications to the roadways to accommodate their presence.

Delivery of the wind turbine components will utilize Over-Size/Over-Weight (OS/OW) trucks to
bring the components from the manufacturer to the project area.

The OS/OW trucks are specia hauling vehicles with unique lengths, widths, heights, and weights
depending on the component being transported. These trucks require particular clearances due to
their size and turning radii. The actual vehicles used to deliver the turbines varies dependent on
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the transportation contractor. For the basis of this study a minimum inside radius of 150 feet has
been used to model intersection modification scenarios. The nacelle for a turbine can weigh as
much as 120 tons and is typically loaded on a multi-axle trailer to distribute the weight to
achieve standard, road legal axle loads. The vertical clearance delivery requirement is typically
determined by the tower sections which can require clearances of approximately 18-feet. This
report determines potential impacts to the existing traffic capacity/patterns, safety concerns and
roadway features due to the anticipated construction/delivery traffic. For each impact, proposed
mitigation methods are identified to address specific deficiencies due to the additiona traffic
created during construction and due to the requirements of the OS/OW vehicles.
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Il. Traffic

This section summarizes the existing conditions and potential impacts to the traffic capacity and
safety aong the delivery routes. Refer to Exhibit 1 for roadway locations.

A. Traffic Flow and Capacity

A review of the State routes in the immediate project area indicates that all appear to be
operating below vehicle capacity. Detailed capacity analysis was not completed for this
study, however, field observation of the transportation network did not reveal any locations
where traffic flow and/or capacity appeared to create undue delay for the traveling public.

Turbine component deliveries during peak travel times may increase congestion. If possible
based on the delivery schedule, it is recommended that peak morning and afternoon traffic
hours are avoided.

The following table presents the existing available traffic data along the delivery routes and
within the project area:

*

Travel Lane
Roadway Name Lanes Widths AADT
CR67 2 12 1,500 — 1,800
NY S Route 12 2 12 2,800 — 4,000
CR 14 2 12 1,000 — 1,200
CR55 2 12 1,000 — 1,400
NY S Route 177 2 12 1,500 — 3,000
CR 194 2 12 < 1,000

AADT = Average Annual Daily Traffic (vehicles/day).
Traffic volumes for State routes obtained from the NYSDOT Traffic Data Viewer on 12/14/12.

1. During Construction

There will be approximately 10 OS/OW trucks required for each turbine. Asan example,
a 60 turbine project will create atotal 600 OS/OW loaded truck trips along with multiple
standard construction equipment trips which could include the following:

Gravel trucks with capacity of approximately 10 cubic yards (cy) per truck and an
estimated gross weight of 75,000 pounds (Ibs), for access road construction
(given the estimate of total new access roads at approximately 20,000 feet and
20 feet wide with gravel 15 inches deep; total of approximately 1,900 loaded
truck trips). The actual gravel source will be determined by the contractor
selected to construct the project. This study did review the gravel sources near
the project area on State routes. The gravel trucks would be able to leave the
gravel source, immediately access a State road and travel to the project area
Adjacent local roads outside the immediate project area, should not be impacted
by gravel trucks. The project may also use onsite gravel which would minimize
or eliminate the movement of gravel trucks on State and local roadways. The
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contractor selected for the project will be required to secure the necessary
permits to transport the gravel to the project area.

e Concrete trucks for construction of turbine foundations and transformer pads with
capacity of approximately 10 cy per truck and an estimated gross weight of
96,000 l|bs (total of approximately 40 loaded truck trips per foundation
depending on final design).

e Variety of conventional semi-trailers for delivery of reinforcing steel (two per
turbine foundation) and small substation components and interconnection facility
material (approximately 20 trucks).

e Pickup trucks for equipment and tools.

e Trucks and cars for transporting construction workers.

While OS/OW vehicles are traveling along project area and delivery route roadways, the
existing traffic may experience minor delays as escort vehicles, flag persons, and/or
temporary traffic signals slow or stop traffic to allow the safe passage of the OS/OW
vehicles.

As the existing traffic volumes are low, the roadways should not be significantly
impacted by standard construction traffic or during OS/OW load transport. The area that
will likely receive the greatest impact due to the OS/OW vehicles is at the I-81 exits to
US Route 11 (depending on the final haul route selected) as al OS/OW vehicles will
likely travel through these segments.

2. Post Construction

Each turbine typically requires routine maintenance visits once every 3 months, but
certain turbines or other project improvements may require periods of more frequent
service visits should a problem arise. Such service visits typicaly involve 1 to 2 pick-up
trucks.

Project personnel (or utility company personnel) may also need to service the project
substation. Such servicing would likely be carried out on a similar quarterly basis (unless
aproblem arose) and would involve asimilar number of maintenance vehicles.

Based on the preceding information, employee/maintenance traffic is not anticipated to
have a significant impact on the local traffic patterns.

3. School Bus Routes

The project is located in the Copenhagen School District. Typical morning pickup times
are from 6:30 am to 8:30 am and afternoon drop-offs occur between 2:30 pm and 4:00
pm. Due to the distance from the school buildings, most students are picked-up/dropped-
off at their place of residence. The number of stops and busses within the project areais
limited due to the low density of houses within and adjacent to the project area. OS/OW
deliveries are not anticipated to travel directly by the school grounds.



Copenhagen Wind Farm Transportation Study Page5 of 12
May 2013

In addition, the mgjority of the construction activities for the project will likely occur
during the summer months and through the middle of the day, therefore, the impacts to
the local school bus routes should be minimal.

B. Safety

Historic accident summaries were obtained from NYSDOT for the 5-year period from 2006
to 2011 for the delivery routes into the project area. Based on a review of the data, Route
177 from Route 11 to Murrock Road had an average accident rate of 3.19 accidents per
million vehicle miles traveled (Acc/MVM). The Statewide average accident rate for similar
roadways is 2.57 acc/MVM indicating Route 177 has an accident rate higher than the
Statewide average for similar roadways.

In reviewing the data in greater detail, there was one fatality on Route 177 during the study
period. The apparent factor was alcohol involvement.

All other accidents generally appeared to be spread along the full length of the study area
with one exception. The Fuller Road intersection had 10 accidents in the five year study
period. It is recommended this intersection be investigated by NYSDOT to determine if
improvements can be made to reduce the number of accidents.

Last, it was determined that approximately 98 of the 197 accidents (50%) on Route 177 were
deer hits. Delivery and construction personnel using Route 177 should be made aware of the
potential for deer crossing the roadway.

Route 12 from US 11 to the project area had 130 accidents in the 5-year investigation period
which equates to an accident rate of 2.45 accidents per million vehicle miles traveled
(acc/MVM). There was one fatality in the 5 year investigation period and the accident
summary indicated a head on collision during snow/ice conditions. Route 12 had an accident
rate lower that the Statewide average for similar roads.

Note that the NYSDOT Specia Hauling permit specifically prohibits operating in poor
roadway / visibility conditions and / or overnight. This should minimize the potential for
weather and deer related accidents (deer are typically moving around after 5 PM and before 7
AM). The one exception is a waiver for peak-hour restriction which may alow OS/OW
transports between 7-9AM and 4-6PM which NYSDOT considers as "curfew hours'. The
NY SDOT Specia Hauling/Superload permits require several full-time vehicle escorts, severa
police escorts, speed limit restrictions and hours of operation limited to daytime-only,
preferably in the summer. In addition, standard construction traffic will also occur during the
daytime of the normal construction season.



Copenhagen Wind Farm Transportation Study Page 6 of 12
May 2013

C. Projected Traffic Impacts & Proposed Mitigation

Traffic Flow and Capacity

Impact — During construction activities local traffic may experience minor delays due to
slow moving vehicles and increased construction related traffic.

Mitigation — No areas appear to warrant immediate installation of measures to mitigate
the minor delays that will be experienced by local traffic. The applicant should, in
conjunction with the NYSDOT and loca highway departments, establish a
traffic/transportation notification protocol to respond to any locations that experience
significant traffic flow or capacity issues. The following is a protocol that could be used
for the project:

o Prior to construction the applicant will identify one or more construction
managers as the primary traffic contact(s) for traffic/transportation concerns that
may arise during the construction of the project.

o The Town, County, and State Highway departments will be notified of the
primary traffic contact(s).

e All construction personnel will be instructed to watch for traffic/transportation
concerns and to contact the primary traffic contact immediately following a
traffic/transportation issue.

e The primary traffic contact will cal the appropriate Town, County, or State
Highway Department immediately following identification of a congestion
problem.

e  Theapplicant will consult with all town and county highway departments prior to
construction to identify potential traffic congestion areas and to develop potential
detours.

o If construction-related congestion occurs, the primary traffic contact will cal the
appropriate Town, County, or State Highway Department immediately and
discuss the implementation of pre-determined detour routes.
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[11. Transportation Systems

The physical characteristics assessment completed as a part of the study included areview of the
roadway widths, drainage structures, bridges, intersection geometry, overhead clearances, and
roadway alignments. Each bridge or drainage structure found in the field was inventoried for
approximate location, type, size, approximate depth of cover over the structure, and roadway
width at the structure.

A. Existing Roadway Conditions
1. SurfaceType

Appendix A, Exhibit 3, Road Width & Type, presents the roadway widths and surface
type. As depicted, the mgority of the roadways within the project area are considered
asphalt (either asphalt or treated with oil & stone). The remaining few are gravel. All
roads appear to be in fair to good condition. The State Routes had clear pavement
markings and signage. The local roads did not have pavement markings. There did not
appear to be significant deficienciesin the roadways.

2. Roadway Width

Appendix A, Exhibit 3, presents the width of the roadway, excluding shoulders. All
asphalt roadways are between 18 feet and 24 feet wide, while the gravel roads are 12 feet
to 20 feet in width. Note that the State Routes near the project area are 24 feet wide with
asphalt shoulders. All bridges aong the routes from 1-81 to the project area have
adequate width to accommodate component delivery traffic, however, the delivery
vehicles will likely migrate over the centerline of the roadway to cross the center of the
bridges. Escort vehicles should be prepared to control on-coming traffic if necessary to
ensure safe crossing of the structures. The local onsite roads vary in width with gravel
shoulders varying from O feet to 4 feet. A mgority of the existing roadway widths will
accommodate construction activities. Hayes Road, Boni Road Spur, and Mud Road will
reguire widening to accommodate construction activities.

3. Intersections

As shown in the diagrams in Appendix E, twenty-nine (29) intersections along the
delivery routes are being evaluated would require improvements to accommodate
delivery vehicles. Most intersections would need widening improvements to
accommodate the OS/OW vehicles. Appendix A, Exhibit 2 depicts the anticipated
OS/OW travel routes within the project area and the intersections that were eval uated.

Note that all intersections will need to be re-evaluated during final engineering once
topographic mapping and final truck configurations are available to determine the
optimal solution for each intersection.
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4. Weight
None of the roads had posted weight limits.
5. Vertical Curvature

It appears that the vertical curvature of all existing roadways will accommodate
component delivery traffic. If, during final design, it is determined that any locations
require modifications to accommodate the low clearance trailers, these locations should
be avoided if possible or evaluated during fina design of the roadway improvements to
add fill in sag vertical curves or reduce crest vertical curves. These measures should be
analyzed further once detailed topographic information and final truck configurations are
available.

6. Height

The delivery route for the project components does not include traveling under any
bridges. There were minimal overhead wires in the project area outside of the Village
limits. The applicant will need to coordinate and obtain permits from the utility
companies in order to adjust the utility lines crossing the roadways. The signal heads
along the delivery routes from 1-81 may aso need to be raised. The actual heights and
proposed modifications will be included in the route survey required for the Specia
Hauling/Superload permits from the NYSDOT. These measurements and verifications
should be performed at a later date by the company contracted to deliver WTG
components.

B. Existing Drainage Structures

Drainage structures with a span length of greater than twenty feet are considered bridges and
referenced as such in this summary. Information regarding bridge structure type and history
was obtained from NYSDOT. Information regarding culverts was obtained through field
inspection and evaluation.

1. Bridges
The delivery routes and local roads contain atotal of 9 bridges:

BIN 1009640 — Route 626 over Sandy Creek

BIN 1009630 — Route 937 over Deer River

BIN 3369170 — Vorce Road over Deer River

BIN 3340100 — Old State Road over Deer River
BIN 1039340 — CR 177 over Sandy Creek

BIN 1039350 — CR 177 over Sandy Creek

BIN 1077940 — Route 835 over Fish Creek

BIN 1039360 — Route 835 over Fish Creek

BIN 2267280 — Old State Road over Stony Brook
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The locations of the bridges are shown in Appendix A, Exhibit 1A & B.

Bridge data dated April 5, 2012 was obtained from NYSDOT indicating most of the
bridges are not load posted and therefore capable of carrying standard design loads. BIN
3340100 on Old State Road is a 100+ year old steel truss structure with less than 13-foot
horizontal and 12-foot horizontal clearances. It is posted with a 3-ton limit, thus this
bridge cannot be used for component delivery or regular construction traffic.

Each of the non-posted bridges should be analyzed during final design or in the Special
Hauling Permit process to determine if additional measures are required to accommodate
component delivery traffic. Note that typical delivery component vehicles do not exceed
standard axle loads but rather distribute the load over a significant number of axles.
Therefore, most bridges that are not load posted are capable of accommodating the
component delivery vehicles.

Appendix D contains an aerial image and the NY SDOT Bridge Identification information
for each of the bridges. Note that NYSDOT will review and approve al bridges
proposed to be used during the Special Hauling Permit application process.

2. Culverts

The Culvert Minimum Cover & Condition & Culvert Type & Diameter maps, Appendix
A, Exhibits 4 & 5, present the locations of the drainage structures apparent in the field.
For the purposes of this study, it is assumed that any culvert over 3-feet in diameter with
less than 2 feet of cover may be susceptible to damage during construction activities.
There are multiple culverts with less than 2 feet of cover — some appear to be newer
structurally sound pipes while others are in poor condition. Some areas of concern are
the culverts along South Lake and Stoddard Roads that are shallow CMP culverts and
multiple culverts along Roberts, Halifax and Wilson Roads. There is aso alarge culvert
on Murrock Road that is posted with a 10 Ton Limit. These culverts should be evaluated
during final design to determine if reinforcement or replacement may be required to
accommodate construction activities.

C. Projected Physical Impacts & Proposed Mitigation

As part of the study, proposed OS/OW delivery routes and direction of loaded deliveries were
mapped to depict probable paths from each delivery route option to each turbine site. The routes
assumed not transporting components on State Route 12 through the Village, athough this
roadway could accommodate the deliveries once vertical clearances are confirmed. These routes
are shown in Appendix A, Exhibit 2. The following impacts concern the existing features of
these routes.
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Roadway Type

Impact — The existing surface conditions appear adequate to accommodate construction
activities. The amount, type, and weight of both general construction traffic (gravel/concrete
trucks, semi-trailers, etc.) and OS/OW vehicles, however, will likely damage the surface
condition of the roadways in the project area.

Mitigation — After completion of construction activities, the applicant will be required to
repair the roadway surface to preconstruction conditions. A roadway condition video survey
can be completed prior to construction to document the existing surface conditions. The
applicant will need to repair the roadways using the appropriate treatment (oil & stone, hot or
cold mix asphalt) to re-establish the preconstruction surface conditions.

Roadway Width

Impact — The majority of the existing roadway widths for the on-site traveled roads at the
time of this report are adequate to accommodate the construction activities. Boni Road Spur
and Hayes Road may need widening.

Mitigation — Widen roadways or construct pull-off areas to alow two-way traffic.
Coordination with the municipality will needed to confirm which improvements will be
maintain after construction.

| nter sections

I mpact — Twenty-nine intersections that could be potentially used by OS/OW vehicles will
need radius improvements to accommodate construction activities (Appendix D). The
intersection impacts include:

Clearing and grubbing of existing vegetation

Relocating traffic signs, fences, and utility poles

Grading of the terrain to accommodate the improvement

Extension of existing drainage pipes and/or culverts

Re-establishment of ditch line (if necessary)

Construction of a suitable roadway surface to carry the construction traffic (based on
the existing geotechnical conditions)

Points of concern for routing from both Delivery Route Options are the turning
improvements needed at the intersection of State Route 12 with County Road 69/Switzer
Road and the County Road 55-Vorce Road intersection. Both intersections have significant
grades outside of the road surface and multiple buildings.

Mitigation — Each public roadway intersection will require a detailed engineering plan to
guantify and provide a solution for the impacts listed above. The intersection radii will
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generally need to be improved to 150-feet. This study provided a preliminary engineering
solution that can be completed, based on observed field conditions, to accommodate the
OS/OW vehicles. After construction of the project, the applicant should coordinate with the
NY SDOT and local highway departments to determine if the radii improvements will need to
be returned to preconstruction conditions or left for future use by the Towns and County.

Weight

Impact — Murrock Road is the only road along the proposed transportation routes that has a
posted weight limit. It isposted for a5 Ton Axle Weight Limit. All other roads are adequate
for construction traffic.

Mitigation — Murrock Road will need to be further evaluated to determine the improvements
needed if Delivery Route B is to be used.

Impact — Drainage structures will need final review during detailed design to determine if
additional improvements will be necessary to accommodate construction traffic.

Mitigation —If it is determined in final design that pipes or culverts need improvements, the
typical improvements may include:

Additional cover over pipes,

Reinforce pipes with bracing,

Use bridge jumpers to clear pipes,

Use bridge plates to distribute vehicle loading,

Replace pipes prior to construction,

Replace pipes during or after construction if damaged by construction activities.

I mpact — The bridges on the proposed transportation routes outlined in Appendix A, Exhibit
2 are safe for legal loads and do not have posted weight restrictions.

Mitigation — None required, although each bridge will be reviewed during final design and /

or the Special Hauling Permit process to determine if additional measures may be required
for component delivery.

Vertical Curvature

Impact — The vertical curvature in the project area appears to accommodate the component
delivery vehicles.

Mitigation — Each vertical curve will be anayzed during final design of the roadway
improvements (using topographic survey information) to determine if OS/OW vehicles will
be able to traverse the existing roadways. If the vehicles cannot traverse the vertical curves
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in question, the following mitigation measures may be used to accommodate construction
traffic:

. Re-route OS/OW vehicles to roadway that can accommodate construction traffic,

. Modification of access road locations to avoid vertical curves,

. Reconstruct vertical curves to accommodate OS/OW vehicles which may involve
additional grading and drainage improvements to reestablish the roadside features.

Height

I mpact — Overhead wires that do not meet OS/OW vehicle clearances and the traffic signals
along the delivery routes will need to be raised to accommodate OS/OW vehicles.

Mitigation — The applicant will be required to coordinate with the local utility company,
telephone and cable companies, and NY SDOT to obtain the necessary permits to raise wires
and the traffic signals. The utility companies and the NYSDOT will assist in the final
solution at each location once fina engineering plans and permit applications have been
submitted.  Solutions include permanently raising wires/signal, temporarily raising
wires/signa for the duration of construction, or temporarily raising each wires/signa as a
vehicle passes under. The transportation hauling company selected for the project will need
to coordinate with NY SDOT for the Special Hauling Permit into the project area.

V. Conclusion

This study has identified the transportation related impacts that may be experienced during
construction of the Copenhagen Wind project. Mitigation measures have been provided to
accommodate the construction traffic and minimize impacts to the traveling public. Final
engineering design will be required prior to construction activities to ensure al transportation
related impacts have been addressed to the satisfaction of the NYSDOT and the local highway
departments.
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Exhibit 1: Ste Location Map
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Exhibit 2: Transportation Route Map
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Exhibit 3: Road Width & Type Map
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Exhibit 4:  Minimum Culvert Cover & Condition Map
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Exhibit 5: Culvert Type & Diameter Map
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Exhibit 6: Overhead Wire Map
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APPENDIX B



Copenhagen Transportation Study Lewis County, New York
Project Photo Log pg. 1

US Rte 11 at C.R. 165 (Watertown Center Loop) US Rte 11 at C.R. 165 (Watertown Center Loop)

Photo #1 — SE of Intersection, Facing NE Photo #2 —Intersection, Facing NE

.R. 165 at Brookside Cemetery - C.R. 165 at C.R. 67

Photo #5 — Cemetery Driveway, Facing SW Photo #6 — SW of Intersection, Facing NE

C.R. 165 at C.R. 67 C.R. 67 at Watertown Town Offices

Photo #7 — NW of Intersection, Facing SE Photo #8 — SE of Town Offices, Facing NW



Copenhagen Transportation Study Lewis County, New York
Project Photo Log pg. 2

C.R. 67 at Watertown Town Offices C.R. 67 at Box Culvert #1

Photo #9 — SE of Town Offices, Facing SE Photo #12 — SE of Box Culvert #1, Facing NW

_ C.R. 67 at Box Culvert #1 C.R. 67 NW of sharp horizontal curve
- = o~ A il

R

Photo #14 — NW of Box Culvert #1, Facing SE Photo #17 — 35 MPH curve, Facing SE

C.R. 67 East of sharp horizontal curve C.R. 67 East of sharp horizontal curve

.‘:'.. -:h" B
Photo