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Introduction

In September 2005, the Town Board of the Town of Stafford enacted a moratorium on the potential installation and operation of a wind farm in the Town of Stafford.  This moratorium was enacted to allow the town to take the time necessary to understand as fully as possible the ramifications of the placement of industrial wind turbines within the town.  To facilitate the gathering, compilation and understanding of available information on industrial wind turbines, the town selected a Citizens Committee comprised of 12 residents.  Within this report are the findings of the Citizens Committee including currently available information, responses to specific questions, and recommendations.

1.  Citizens Committee

The Citizens Committee was composed of the following residents:

Don Bausch:  Stafford resident 6 years


Occupation: Electrical Sales and Management

Yvonne Branton:  Stafford resident 21 years


Occupation: Co-owner and Office Manager; Branton Farms

Kevin Carhart:  Stafford resident 20 years


(Co-Chairman) Occupation: Sales

Shin Iburi:  Stafford resident 13 years


(Co-Chairman) Occupation: Farmer

Joe Magee:  Stafford resident 10 years


Occupation: Pharmaceutical Scientist

Mary Alice Panek:  Stafford resident 16 years


Occupation: Elementary Teacher

Kit Potwora:  Resigned from committee

Nick Pascucci:  Stafford Resident 46 years


Occupation: Retired

Peter Sewert:  Stafford resident 45 years


Occupation: Technology Education Teacher

Lori Steffenilla:  Stafford resident 30 years


Occupation: Operations Manager

George Steinbrenner:  Stafford resident 32 years


Occupation: Retired

Bill VanAlst:  Stafford resident 32 years


Occupation: Civil Engineer

Special thanks to Patricia Muehlbauer, Recording Secretary

2.  Citizens Committee Mission Statement

To collect relevant, unbiased information on wind turbines as proposed for installation in the Town of Stafford, summarize the information, and submit a written summary of the findings and a written recommendation to the Stafford Town Board on the suitability of wind turbines for the Town of Stafford that reflects the best interests of the Town of Stafford as a whole.

3.  Scope

The scope of this study is limited to commercial wind turbines (and associated equipment) with a horizontal axis design (horizontal axis wind turbine, or HAWT), upwind rotor and unspecified dimensions and output, which represents the technology and design of proposed wind turbines for the Town of Stafford.  The primary purpose of these commercial wind turbines is to generate electricity for sale.

4.  Recommendation

Based on the information presented in the following chapters, the Committee believes that commercial wind turbines are not suitable for the Town of Stafford.  This conclusion is based on a majority vote of the 11 Committee members.

5.  Roadway and Residence Densities and Setbacks in Stafford

Roadway and residence densities are shown on two maps in Appendix A.  These were generated by the Genesee County Planning Department.  Included with these maps are setbacks or buffers based on incremental distances of 1000 feet from roadways or residences.  For residences, homes are assumed to be located in the center of the land parcel.

These maps are included to aid in estimating potential locations for the siting of commercial wind turbines.  The siting of wind turbines is typically restricted by the potential adverse impacts they may have on established features of the nearby areas, most commonly roadways or residences.  Many potential adverse impacts are mitigated by establishing suitable setbacks, or distances between wind turbines and roadways or residences.  Recommended or example setback distances are discussed in some of the following chapters.

6.  Economics

The State of New York has recently renewed a real property tax exemption for renewable energy systems, Real Property Tax Law (RPTL) 487, which includes commercial wind turbines.  This exemption is for a period of 15 years after installation during which time the property is not subject to any real property tax levies.  After 15 years the property would be subject to regular tax levies.  Although these exemptions are state-enacted, they can be disallowed at the local level, in which the county, town or school district may vote to disallow the exemption.  The Town Fire Department would not be included in this exemption.

In the event an exemption is in effect, a PILOT (Payment In Lieu Of Taxes) program can be implemented to generate revenues.  In Genesee County, PILOT programs are negotiated between the county Industrial Development Association (IDA) and the real property owner(s), in this case the wind turbine companies.

It is expected that the distribution of revenues obtained using a PILOT program would be in the same proportions as revenues obtained using a conventional tax scheme.

The Town of Stafford is in four different school districts, but the tax rates among the four districts are similar as follows:


Pavilion:
23.789523/1000 assessed value


Byron-Bergen:
24.637711/1000 assessed value


LeRoy:
24.980574/1000 assessed value


Batavia:
24.908203/1000 assessed value


AVERAGE:
24.579003/1000 assessed value

The following table illustrates the current distribution of revenues based on current (2006) tax rates and the AVERAGE school tax rate.  Actual distributions would vary slightly by school district.

Tax Type
Rate/1000 Assessed Value
Percentage of Total

Town of Stafford
.809122
2.2447

Stafford Fire
.493587
1.3693

County of Genesee
6.196711
17.1909

NYS Medicaid Mandate
3.968031
11.0081

School (AVERAGE)
24.579003
68.1870

As the above table illustrates, taxes levied directly by the Town of Stafford account for about 3.6% of the total tax burden on real property owners in the Town of Stafford, with the greatest beneficiaries being the school districts.

For illustrative purposes, the revenues from a single wind turbine based on an estimated full assessment value of $1,500,000 with no exemption would be as follows:

Tax Type
Rate/1000 Assessed Value
Revenue

Town of Stafford
.809122
$1213.68

Stafford Fire
.493587
$740.38

County of Genesee
6.196711
$9295.07

NYS Medicaid Mandate
3.968031
$5952.05

School (AVERAGE)
24.579003
$36868.50

TOTAL

$54069.68

The direct financial gain for the Town of Stafford would be less than $2,000/year per turbine using this estimate.  Payments from a PILOT program would likely be lower.

As the distribution of the commercial wind turbines would likely not be uniform among the various school districts, school districts would benefit financially to varying degrees or perhaps not at all.  Also, it is not expected that property owners in school districts that benefit from revenues from commercial wind turbines in the Town of Stafford will receive a corresponding reduction in school taxes as no precedents were found to support this.

If reductions in school taxes were implemented from the additional revenues from commercial wind turbines in the Town of Stafford, they would likely be uniform across the entire school district, benefiting not only Stafford property owners in that school district but property owners outside of the Town of Stafford as well.  A uniform school tax reduction to all property owners in the Town of Stafford or exclusive to property owners in the Town of Stafford would not be realized unless negotiated between the Town and the four school districts.

It is more likely that tax reductions could be realized for all property owners in the town of Stafford through reductions in County, Medicaid, Town and Fire real property taxes, of which only the Town and Fire are under the control of the Town of Stafford.

Alternative to, or in addition to conventional taxation, it may be possible to negotiate for benefits that could be realized by the entire town, for example improvements to the infrastructure (municipal water, etc.), or reduced electricity rates.  Another option is to base payments on the energy produced by the project in the Town (cents/kWh of electricity) (1)

If commercial wind turbines are placed in the Town of Stafford, it is recommended that the Town of Stafford opt out of any tax exemption initiatives.  It is also recommended that, because of the minor impact conventional taxation would have on the real property tax burden of the residents of the Town of Stafford, alternative forms of revenues or benefits be negotiated prior to initiation of any wind power projects.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that a full evaluation of how the financial benefits for the County and School Districts, obtained by installation of commercial wind turbines in the Town of Stafford, can be made to uniformly benefit the Town of Stafford as a whole prior to initiation of any wind power projects.

References:

(1)  PROPERTY TAX: Exemptions and PILOT; from NYSERDA website; www.powernaturally.org

7.  Installation: Infrastructure Considerations

There are several aspects to the installation of commercial wind turbines and their impact on the existing infrastructure of the Town of Stafford that were considered by the committee after a tour of the Maple Ridge project in Lowville, NY.  These are outlined as follows:


1. Disruption to existing traffic patterns


2. Wear and tear on existing roadways


3. Generation of dust


4. Power lines, communication lines and poles


5. Quarry operation


6. Temporary and permanent access roads


7. Drainage


8. Water wells


9. Multiple companies

1.  Disruption to established traffic patterns

There are several facets to the installation of commercial wind turbines that will affect existing traffic patterns.  Installation of access roads will require transporting heavy equipment and significant quantities of stone and gravel.  Installation of wind tower bases will require transportation of significant quantities of concrete by trucks in rapid succession for each base.  Each base can use as much as 400 cubic yards (about 800 tons) of concrete (1).  The concrete used for the bases may be sourced from a concrete plant constructed by the wind turbine company.  This is done to supply the concrete at a high delivery rate to efficiently construct the bases.  Transportation of concrete components to the manufacturing plant would also require a significant amount of trucking.

Wind turbine components are also delivered to the site of installation by truck.  Trucks carrying tower components and blades may be slow moving and may require interruptions in regular traffic patterns as well as wide turning lanes.

The equipment used to erect the turbines would also be delivered to the site of installation by truck.

There are roads in Stafford with high traffic levels that would likely be affected (for example Route 5, Route 33).  This may require detours or restricted hours of operation to minimize the impact on traffic.

2.  Wear and tear on existing roadways:

Transportation of stone, gravel, concrete and concrete components would be of a high weight , high volume nature.  Transportation of wind turbine components and crane components would be of a high weight nature.  Nacelles, transported in two sections, can have a total weight of 80 tons (1).  Assembled crane weights can be as much as 450 tons (1).  Site to site assembled crane relocation would be of an extremely high weight nature.  This may cause a rapid deterioration of the existing roadways.  Therefore assurances should be put in place before any construction begins that the roads affected will be maintained and restored to their pre-construction state or better within 90 days after completion of the heavy equipment phase of the project.

3.  Generation of dust

The truck traffic involved in the installation of wind turbines will generate significant levels of dust.  Assurances should be put in place before any construction begins that the problem will be monitored and addressed for the duration of the construction project in a manner that is compliant with local, Department of Environmental Conservation and any other appropriate agencies.

4.  Power lines, communication lines and poles

Due to the size of the equipment used for the installation of wind turbines, existing power lines, communication lines (telephone, cable TV) and poles may have to be reconstructed in certain areas to accommodate transportation and placement of equipment in various locations.  Assurances should be put in place before any construction begins that disruptions in services will be minimal, coordinated with the service providers.

5.  Quarry operation

The significant quantities of gravel and stone required for the installation of wind turbines may require a significant increase in the output of local quarries, including the two in Stafford.  Consequently, an increase in hours of operation may be requested.  Quarry operations are currently limited to 7:00 a.m. to 6:00 p.m. with no Sunday or holiday operations, except in the case of public or private emergency or whenever any reasonable or necessary repairs to equipment are required to be made (2).  The impact on areas around the quarries will have to be considered (noise, dust, impact on aquifers, etc.).

6.  Temporary and permanent access roads

Construction and use of access roads (typically one access road/turbine) from existing roadways to the wind turbines can impact existing traffic patterns.  Placement of roads should be planned to minimize disruptions and allow for safe entry and exit onto existing roadways.

7.  Drainage

Drainage patterns can be affected by installation of concrete tower bases, installation of access roads, soil compaction, and other factors.  Drainage patterns should be monitored during the construction of and after completion of a wind power project.  Drainage issues should be addressed within 24 hours of recognition of the problem.

8.  Water wells

Installation of commercial wind turbines may impact water wells, which supply the majority of the households in the Town of Stafford.  Potentially affected areas should be identified prior to construction.  Well performance prior to and after construction in these areas should be evaluated, with correction of problems implemented immediately after recognition of the problem.

9.  Multiple companies

As there has been more than one wind power company evaluating the Town of Stafford for a wind project, if commercial wind turbines are placed in the Town of Stafford, it is recommended that a single project be planned and implemented to minimize the impact on the town infrastructure.  A single project can be coordinated among multiple companies.

It should be noted that the Town of Stafford could be impacted as described above with the installation of wind turbines in surrounding or nearby locations.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that a complete plan for a single wind power project addressing the impact on the infrastructure of the Town of Stafford be submitted and approved prior to the initiation of any wind power projects.  The plan should be inclusive of, but not limited to, the following areas:


Control of traffic patterns to minimize disruptions


Restoration of existing roadways in an appropriate time-frame


Control of dust


Minimization of disruptions in electric and communications services


Quarry operation


Temporary and permanent access roads


Drainage patterns


Restoration of water wells

References:

(1)  UPC e-mail response to inquiry

(2)  Stafford Zoning Law, Page 56 #10

8.  Land Usage

There are two major uses of land in the Town of Stafford: agricultural and residential.  The installation of commercial wind turbines would affect land usage for each very differently. The impact on commercial land usage was not discussed.

Agricultural

Agricultural land will be affected by the loss of available land from the installation of the wind turbine (about 1 acre per turbine), the loss of available land from the installation of an access road (about 16 feet wide and of varying length) and, to a lesser or limited extent, the loss of available land from the installation of poles or towers to carry overhead cables.  The installation of underground cables is not expected to cause a loss of available land.

The placement of the wind turbines themselves is determined by the wind turbine company and is out of the control of the landowner whose property on which they are installed.  However, there is flexibility as to the location of the access roads and poles.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that the Department of Agriculture and Markets be a required consultant for the placement of access roads and poles to minimize the impact on the farming practices carried out on the parcel.

Additionally, If commercial wind turbines are placed in the Town of Stafford, it is recommended that a suitable environmental organization be required to oversee the restoration of the area to ensure minimal impact on the farming practices carried out on the parcel.

Residential

Wind turbine companies have suggested guidelines for the placement of commercial wind turbines based on participating and non-participating landowner property lines and the location of dwellings.  Suggested distances, or setbacks, discussed were 300 feet from property lines and 1200 feet from dwellings.

The suggested setbacks from property lines can be problematic in that they would impact potential land usage on adjoining properties.  For example, using the 1200 foot setback guideline for dwellings, a 300 foot setback from an adjoining property line would dictate an additional 900 feet from the property line to the nearest suitable residential building site.  This could adversely affect the property value of the adjoining property because of the limitations in usage.

Therefore, in residential, agricultural/residential or commercial areas adjoining or nearby to residential or agricultural/residential areas, setbacks should be based on potential residential land usage and should be established that minimize the impact on potential land use of non-participating adjoining or nearby properties.  This can be done by specifying restrictions (distance or other) to the property lines of non-participating land parcels.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that, where applicable, minimum restrictions (distance or other) be established between commercial wind turbines and property lines of non-participating land owners.

9.  Wind Rights

Wind rights are established by the wind energy corporation with a property owner where a wind turbine will be installed by way of a lease agreement. The lease agreement will give exclusive rights to the wind resources required for operation of the wind turbine(s) to the corporation.  This agreement will prohibit or restrict the installation, as well as natural growth, of anything that will interfere with the wind energy associated with the operation of the wind turbine(s).  For example, UPC specifies anything taller than 1⁄4 the height of a wind turbine as being a potential interference(1).  Thus, any structure or natural growth greater than 100 feet tall (based on a wind turbine 400 feet tall from base to tip) may be prohibited, or at least restricted.  Exceptions cited were cell towers, as their narrow physical structure would not cause a reduction in the wind resource.

Areas impacted by this limitation are typically given in multiples of rotor diameters.  For example, with a rotor diameter of 262 feet, 20 rotor diameters (as specified by UPC (1)) would result in restrictions within 5240 feet of the wind turbine, or approximately 1 mile (5280 feet).

As there are few, if any, single properties in the Town of Stafford that will accommodate a wind turbine and a suitable surrounding area to guarantee no obstructions to the wind resources, wind resource lease agreements may be required with properties adjacent or near to properties in order to install a wind turbine.

The general impact of restrictions should be negligible on anticipated growth of the Town of Stafford as structures greater than 35 or 50 feet, depending on zoning district, are not allowed under the current zoning laws without a zoning variance (2).

If commercial wind turbines are placed in the Town of Stafford, it is recommended that proof of procurement of adequate wind rights with clarification of what constitutes adequate wind rights, and full disclosure of methods of enforcement of wind rights be presented with any wind project proposal.

References

(1)  UPC Response to e-mail inquiry

(2)  Stafford Zoning Law, Zoning Schedule A

10.  Aesthetics

The installation of commercial wind turbines, with anticipated heights near or exceeding 400 feet from the base of the tower to the tip of the blade, will change the landscape and appearance of the Town of Stafford.  In addition to the turbines, associated equipment and buildings should be considered.

To minimize the visual impact of wind turbines and associated equipment and buildings, New York State Energy Research and Development Authority (NYSERDA)(1) guidelines were reviewed and modified to make them appropriate for the Town of Stafford.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that:


Wind turbines shall not be used for displaying any advertising except for reasonable identification of the manufacturer or operator of the wind energy facility.


Colors and surface treatments of the turbines shall minimize visual disruption.


The design of the buildings and related structures shall, to the extent reasonably possible, use materials, colors, textures, screening and landscaping that will blend the facility into the natural setting and existing environment.


The tower shall not significantly impair a scenic vista or scenic corridor as identified in, or in the spirit of, the Town’s comprehensive plan or other published source.


All cable shall be buried underground unless poles are currently in place to accommodate above-ground cables.

References

(1)  WIND ENERGY Model Ordinance Options; from NYSERDA website; www.powernaturally.org

11.  Lighting

General

In order to maintain the rural characteristics of the Town of Stafford, lighting of wind turbines and associated equipment and buildings should be minimized.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that any wind farm project use the minimum lighting necessary for safety and security purposes and use techniques to prevent casting glare from the site, except as otherwise required by the Federal Aviation Administration (FAA) or other applicable authority (1).

FAA Requirements

FAA lighting requirements for wind turbines are specified in document AC 70/7460-1K (2).  Daytime, twilight and nighttime lighting and/or marking of wind turbines is required.  As daytime marking of wind turbines (painting in conspicuous colors) is contrary to aesthetic considerations, FAA requirements should be met through appropriate lighting.  Options include the use of flashing white lights or a combination of red and flashing white lights, with the combination of red and flashing white lights used to reduce/mitigate environmental concerns in populated areas (Chapter 8, Section 80 in Ref 2).

Additionally, it may not be necessary to apply lighting to every turbine in a project.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that FAA requirements for lighting of individual turbines as well as the project as a whole be selected that minimize the environmental impact and be included with any wind project proposal.

References

(1)  WIND ENERGY Model Ordinance Options; from NYSERDA website; www.powernaturally.org

(2)  U.S. Department of Transportation, Federal Aviation Administration, Advisory Circular AC 70/7460-1K Obstruction Marking and Lighting

12.  Structural Integrity

Installation and Maintenance

There are three aspects to structural integrity that should be considered.  The first is pre-installation to ensure that any unique characteristics of the area are taken into account during the tower design selection as well as associated structures.  For example, do the soil and rock strata in the Town of Stafford require any design or engineering features for the concrete bases that may be unique?  These should be evaluated by an independent engineering firm.

Second, oversight or regulation of the installation process by an independent engineering firm should be required to ensure that the installation has been properly completed and meets all safety requirements.

Third, regular inspections by an independent engineering firm should be required to ensure the installation is being properly maintained and safe.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that wind turbine tower design and base selection be evaluated and approved, and that the installation be inspected and approved upon completion by an independent engineering firm.  It is also recommended that semi-annual inspections be performed to help guarantee the structural integrity of the turbines is being maintained by an independent engineering firm.  This should be at the expense of the project owner.

Structural Failure

There are documented failures of wind turbine structural integrity, most notably tower collapse and blade loss (1).

The potential for physical damage due to failure of the structural integrity of wind turbines can be minimized with appropriate setback distances from areas of concern (dwellings, ancillary buildings, roadways, snow mobile trails, etc.).  As wind turbine dimensions are variable, setbacks should be established based on the specifications set forth in any wind project proposal as follows:

1.  Tower collapse

Setbacks to mitigate the potential for damage due to tower collapse should be based on the total height of the structure plus an additional precautionary distance.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that a minimum setback of 1.5 times the overall height of a wind turbine tower and a blade fully extended vertically be required between a wind turbine and any dwelling, ancillary building, roadway or regularly populated area as well as property lines of non participating landowners to minimize the potential for damage from tower collapse.

2.  Blade loss

A simplified explanation and calculation for determining the potential distance blades can be thrown from a wind turbine was obtained from a professor at Rutgers University (2).  The characteristics of wind turbines that can impact the potential blade throw distance are the turbine tower height, the blade length and the rotation speed.  The characteristics of the turbines used in the calculation, which are similar to those proposed for the Town of Stafford, were as follows:


Tower Height: 300 feet


Blade Length: 100 feet


Rotation Speed: 20 RPM

This yields a potential blade throw distance (ignoring aerodynamics and friction) of about 1700 feet.  An increase in any of the above characteristics will yield an increase in potential blade throw distance.

It should be noted that this distance would be for a fragment of the blade that has broken off the end of the blade, and not an entire blade.  Blade throw distances would be shorter for longer blade fragments as their velocities would be less than for the tip of the blade (3).

As the dimensions of wind turbines are not established, calculations similar to those in Reference 2 would need to be employed to establish suitable setback distances for blade throw.  Setbacks should be between a wind turbine and the following:


Roadways


Established bicycle paths


Established snowmobile trails


Property lines of non-participating landowners


Parks and recreational areas

If commercial wind turbines are placed in the Town of Stafford, it is recommended that, to mitigate the potential damage from blade throw, setback distances for wind turbines be established based on the calculation in Reference 2 that utilize the turbine tower height, blade length and maximum rotation speed as specified in any wind project proposal.

Example:  Minimum setback of 1700 feet for a turbine with a tower height of 300 feet, blade length of 100 feet and a rotation speed of 20 RPM

References

(1)  PUBLIC HEALTH AND SAFETY; from NYSERDA website; www.powernaturally.org

(2)  PART 1--basic kinematics, Professor Terry Matalsky, Department of Physics and Astronomy, Rutgers University (from website)

(3)  E-mail communication with Professor Terry Matalsky

13.  Noise

There are three sources of noise associated with commercial wind turbines:


1. Audible mechanical noise from bearings and gears in the turbine nacelle


2. Low frequency/infrasonic noise from turbine blades passing turbine towers


3. Audible aerodynamic noise from turbine blades passing through the air

In addition to the noise source, there are many other factors that affect noise and the perception of noise including the number of turbines, distance, wind characteristics, terrain characteristics and background noise (1).

Noise can, among others, disturb sleep, cause cardiovascular and psycho-physiological effects, reduce performance and provoke annoyance responses and changes in social behavior (2).  These problems are not specific for wind turbines, but for noise in general.

The World Health Organization (WHO) has recommendations for allowable noise levels (3) that should be used to establish noise limits.

1.  Audible Mechanical Noise

Mechanical noise originates from the generator or transmission gear located in the turbine nacelle at the top of the turbine tower.  Little discussion regarding this type of noise was found as the sound originating from this source has decreased in level in the past decades (4).  It is not expected that this type of noise will be problematic, but the sound level from this source should be monitored as part of routine maintenance to ensure that noise levels are within recommended limits.

2.  Low Frequency/Infrasonic Noise

Low frequency and infrasonic (frequencies below human hearing) noise are generated when a turbine blade passes the stationary turbine tower.  There is conflicting information on this topic.

The design of modern wind turbines of the type proposed for the Town of Stafford use an upwind rotor position which minimizes the generation of low frequency noise compared to earlier designs with a downwind rotor position (1).

The level of low frequency or infrasonic noise from wind turbines can be determined by different approaches.  There are two ways that have been used to measure sound associated with wind turbines: ‘A’ weighting and ‘C’ weighting.  The ‘A’ weighting de-emphasizes low and infrasonic frequencies and is meant to mimic the range and sensitivity of human hearing.  The ‘C’ weighting does not de-emphasize low and infrasonic frequencies.  The use of ‘C’ weighted measurements will yield higher noise levels in the low and infrasonic frequency range.

Though low frequency and infrasonic noise are generated by modern commercial wind turbines, there is disagreement on the significance of the noise since humans typically are less sensitive to sound at these frequencies.  There is also disagreement on how noise levels should be determined, with ‘A’ or with ‘C’ weighting.

Information was found dismissing low frequency sound and infrasound as being problematic for commercial wind turbines (4,5).  These studies used ‘A’ weighted measurements.  Information was also found claiming this as a problematic characteristic of commercial wind turbines (6).  These studies used ‘C’ weighted measurements.

3.  Audible Aerodynamic Noise

Audible aerodynamic noise is the “whoosh, whoosh” sound most commonly associated with commercial wind turbines.  The noise is generated as the blades pass through the air.  This type of noise is readily heard by humans and measured using ‘A’ weighting.  Control of audible aerodynamic noise is typically done with suitable setbacks, as the noise level will decrease as distance from the wind turbine increases.

The dynamics of the audible noise from wind turbines is very complex and is dependent upon many factors including turbine size, number of turbines, layout of multiple turbines, wind velocity and dynamics, terrain characteristics and atmospheric conditions (1).

Additionally, the perception of noise can change based on the level of background noise.  For example, as background noise (automobiles, farm machinery, birds, etc.) diminishes at nighttime, the noise from a turbine may sound louder because other sounds are not present to mask it.

Furthermore, more recent studies on wind noise have shown that actual noise levels can exceed predicted levels when the impact of changes and extremes in wind dynamics aren’t properly accounted for (4).

Because of the complicated nature of wind turbine noise and the difficulty in predicting noise levels, setback distances cannot be recommended.  Instead, noise limits based on WHO guidelines will be recommended.

WHO recommendations for noise, as applicable to the Town of Stafford, are as follows (3):


Not to exceed 55 dBA: This requirement should be established at playgrounds and recreational parks (for annoyance, external source).


Not to exceed 45 dBA: This requirement should be established out-of-doors at property lines of non-participating landowners (for annoyance and sleep disturbance, window open).


Not to exceed 30 dBA: This requirement should be established indoors of the dwellings of non-participating landowners (for nighttime sleep disturbance).

It should be noted that the World Health Organization continues to evaluate night time noise guidelines (7) and that the above listed recommendations are subject to updating and modification.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that restrictions for noise sourced from commercial wind turbines be established consistent with WHO guidelines at a level not to exceed 55 dBA at playgrounds and recreational parks, 45 dBA out-of-doors at the property lines of non-participating landowners, and 30 dBA indoors of dwellings of non-participating landowners.  It is also recommended that to ensure this requirement is met prior to installation, an assessment of any wind project proposals, inclusive of turbine type and location, be performed by an independent qualified engineering firm with an expertise in the evaluation of the acoustics of commercial wind turbines.  WHO guidelines should be consulted for updates to recommendations as part of the assessment.  Verification of noise levels after installation should be performed on a twice/year basis as part of routine maintenance.  All costs associated with sound assessments should be at the expense of the wind project owner.
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14.  Ice Throw

Ice throw can occur when ice that has built up on wind turbine blades is released as the blades rotate.  The rotation of the blades can cause the ice to be thrown, rather than simply fall from the blades.

A simplified explanation and calculation for determining the potential distance ice can be thrown from a wind turbine was obtained from a professor at Rutgers University (1).  The characteristics of wind turbines that can impact the potential ice throw distance are the turbine tower height, the blade length and the rotation speed.  The characteristics of the turbines used in the calculation, which are similar to those proposed for the Town of Stafford, were as follows:


Tower Height: 300 feet


Blade Length: 100 feet


Rotation Speed: 20 RPM

This yields a potential ice throw distance (ignoring aerodynamics and friction) of about 1700 feet.  An increase in any of the above characteristics will yield an increase in potential ice throw distance.

As the dimensions of wind turbines are not established, calculations similar to those in Reference 1 would need to be employed to establish suitable setback distances for ice throw.  Setbacks should be between a wind turbine and the following:


Roadways


Established bicycle paths


Established snowmobile trails


Property lines of non-participating landowners


Parks and recreational areas

It should be noted that although there is the potential for ice throw, no instances of litigation were found to aid in assessing the risk level (2,3).

If commercial wind turbines are placed in the Town of Stafford, it is recommended that, to mitigate the potential damage from ice throw, setback distances for wind turbines be established based on the calculation in Reference 1 that utilize the turbine tower height, blade length and maximum rotation speed as specified in any wind project proposal.

Example:  Minimum setback of 1700 feet for a turbine with a tower height of 300 feet, blade length of 100 feet and a rotation speed of 20 RPM
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15.  Flicker

Flicker is the term used to describe the moving shadows that are cast by wind turbine blades that are in motion.  Flicker is also used to describe the strobe-light effect observed when direct sunlight is rapidly blocked and unblocked by wind turbine blades that are in motion.  These moving shadows or strobe-light effects are considered, at a minimum, a distraction or nuisance, and can be a dangerous safety hazard.

Areas of flicker are constantly changing with the position of the sun during the day as well as during the year.  For example, flicker shadows will be very long and project in a westerly direction from the turbine early in the morning, shorten in length as the sun rises in the sky, and then lengthen again in an easterly direction as the sun sets.  The projections will also change position throughout the year from mostly west-east during summer months to more northerly during winter months.  The orientation of the turbine blades will also impact the direction of flicker.

Flicker would not be created when the sunlight is not strong enough to cast shadows (for example, overcast sky).  Also, topography, hedgerows, etc. can serve to block flicker.

Locations that would be considered adversely affected by flicker are roadways, homes and outdoor areas frequently populated (back yards, parks, playgrounds, etc.).

Meridian Energy (New Zealand) states in a report: “Experience abroad has shown that shadow flicker will have no affect on properties at a distance further than 10 turbine rotor diameters from the turbine” (1).  For the project referenced, a distance of 900 meters (about 2970 feet) represented 10 rotor diameters, implying a rotor diameter of 90 meters (about 297 feet, or a blade length of about 150 feet).  For comparison, for the turbines installed at Maple Ridge, 10 rotor diameters would be about 2620 feet (about 1/2 mile, 2640 feet) based on a blade length of 131 feet.

A conservative approach to setting a setback distance to mitigate the impact of shadow flicker would be a simple uniform distance around a wind turbine based on rotor diameter.  However, since shadow flicker projections would be shortest in areas south of wind turbines due to projected sun angles in this region, setback distances could be shorter in that direction.

Additionally, setback distances could be shortened by allowing for some flicker.  For example, 30 hours of flicker per annum, or 30 minutes of flicker per day may be considered acceptable (2).  Impacted areas and durations of flicker can be predicted with suitable modeling (2,3).  Also, it may be possible to control flicker by turning turbines off during periods where flicker would be problematic (4).

Of primary concern are roadways, where flicker would have the most significant impact as the above-mentioned distractions could adversely affect driver behavior.

Roadways that have high traffic volumes (greater than 500 cars/day) should not be subjected to any flicker.  In addition to the NYS Thruway, NYSDOT documented traffic volumes (5) reports an excess of 500 cars/day on Routes 5, 33, 63 and 237 in the Town of Stafford.  Therefore, a setback distance of 10 rotor diameters (with shorter distances in appropriate directions as demonstrated with suitable modeling) is recommended between commercial wind turbines and these major roadways.

No information was available on other roadways in the Town of Stafford.

The same criteria can be applied to other potentially adversely affected areas (homes, back yards, etc.) or general areas (property lines of non-participating land owners).  Less restrictive (shorter distances) criteria may also be applied to these areas with the tradeoff of allowing flicker in these areas.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that a uniform setback distance of 10 rotor diameters be established between a wind turbine and major roadways (NYS Thruway, Routes 5, 33, 63 and 237).  Setback distances can be modified (shortened) in certain instances after appropriate modeling.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that a uniform setback distance of 10 rotor diameters be established between a wind turbine and the property lines on non-participating landowners.  Setback distances can be modified (shortened) in certain instances after appropriate modeling.

Example based on turbines at Maple Ridge: 2620 feet (based on a blade length of 131 feet or rotor diameter of 262 feet).

References

(1)  Meridian Energy, Project West Wind Shadow flicker assessment report, Prepared by Paul Botha MSc, June 22, 2005

(2)  CUBE Engineering GmbH, Flicker Effect Calulations for Wind Energy Projects, From website: www.cube-engineering.com/englisch/dienst/pdf/d_u_3.pdf

(3)  WIND Engineers, Inc., Shadow-Flicker Modeling, Wild Horse, WA, PO# Chris Taylor, Nov. 2003, Date: Nov. 20, 2003

(4)  Presentation: ‘Municipal Regulation of Wind Energy Facilities,’ New York State Department of State, Page 20, Slide 1

(5)  New York State Department of Transportation, 2003 Traffic Report for Genesee County

16.  Stray Voltage

Stray voltage is the term used to describe a special case of voltage developed on the grounded neutral system of a farm.  If this voltage reaches sufficient levels, animals coming into contact with grounded devices may receive a mild electric shock that can cause a behavioral response.  Behavioral response studies have focused primarily on dairy cows (1).

The problem of stray voltage is likely not caused nor worsened by wind generators (2).  Never-the-less, potential problem areas, specifically existing dairy farms, should be considered as part of any wind project proposal.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that an assessment of stray voltage conditions in potentially problematic areas, specifically existing dairy farms, be carried out prior to the installation of, and after commencement of operation of, any wind farm project.  Correction of stray voltage issues attributable to the operation of the wind farm should be carried out within 60 days of verification of the problem.
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17.  Radio and Television Interference (Electromagnetic Interference)

Consumer

Commercial wind turbines are recognized as being a potential source of electromagnetic interference, affecting primarily conventional broadcast television.  Effects on radio and cell phones are also possible.  Effects on satellite television are less likely (1).

If commercial wind turbines are placed in the Town of Stafford, it is recommended that problems affecting television reception, radio reception, cell phone operation, or other, attributable to the installation or operation of commercial wind turbines be corrected within 60 days of recognition of the problem.  Any extraordinary costs associated with the correction (cable television, satellite television and radio, etc,) will be at the project owner’s expense for the lifetime of the project.

Commercial

Commercial wind turbines are a recognized source of interference to microwave links.  As such, wind developers routinely consult with experts to avoid conflicts with microwave links (1).

If commercial wind turbines are placed in the Town of Stafford, it is recommended that verification of interference studies with existing microwave links (for example; cellular phone towers) be provided with any wind project proposal.

Aviation

Commercial wind turbines are a recognized source of interference to VOR (VHF Omnidirectional Ranging) Systems used for aircraft navigation.  Existing FAA rules prevent a structure the size of a typical utility-scale wind turbine from being erected within 1 kilometer of a VOR station (1).
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18.  Removal and Restoration

Commercial wind turbines have an anticipated working lifetime of 20 years or more, and lease agreements may extend well beyond this period to allow for repowering of the project(1).  After the working lifetime of the project, removal of hardware and restoration of affected land will be required.  There are several aspects to removal and restoration that must be considered and are outlined as follows:


1. Cost guarantees


2. Timing


3. Scope of restoration


4. Landowner liability

1.  Cost guarantees

It is expected that the cost of removal of commercial wind turbines will be comparable to the cost of installation with the need to adjust for inflation over their working lifetime.  This puts a tremendous financial liability on the project with timing that is most difficult to guarantee.

This difficulty is compounded by the possibility that the original project owner (wind turbine company) will not be the owner at the end of the working lifetime, and original agreements may not be transferred or be invalidated.

Therefore, financial guarantees to ensure that wind turbines, substations and ancillary equipment are removed, and affected land areas restored are essential.  This can be done through a suitable bonding process or escrow account.  A similar process is used to guarantee the restoration of quarries.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that suitable financial guarantees through bonding, escrow or other be established that ensure the complete and timely removal of a wind farm project and restoration of affected areas prior to commencement of any wind farm project in the Town of Stafford.

2.  Timing

As stated above, the anticipated working lifetime of commercial wind turbines is 20 years or more.  Working lifetimes are based on expectations of profitability coupled with the expense of running and maintaining the turbines and may be shorter or longer than the 20 years expected.

Because of the variability of the length of operation for individual turbines (as well as an entire project or wind farm), a clear definition of when a wind turbine has reached the end of its working lifetime must be established, with the timeframe for subsequent removal also defined.  It may be in the best interests of the wind farm operator to keep individual turbines “active” in order to minimize disruption of the entire project or delay removal of individual turbines in order to maximize efficiency by removing all the turbines in a project at the same time.  In this same manner, the removal of wind turbines in the Town of Stafford could be affected by turbines in other areas as part of the same project.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that a turbine be declared non-operational after 90 days of non-production or 90 days of production at a level less than 20% of the average production of the wind farm.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that removal of non-operational turbines be completed within a period of 6 months after being declared non-operational.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that financial penalties be imposed on the turbine owners after the 6-month interval for removal.

3.  Scope

The scope of the restoration must encompass the following:


Removal of wind turbines and associated ancillary equipment


Removal of substation(s) and associated ancillary equipment


Removal of concrete base of wind turbine to a depth of not less than 4 feet and restoration of affected land (2)


Removal of buried cable if less than 4 feet in depth (2)


Removal of access roads and restoration of affected land


Restoration of roadways used during removal


Special considerations: Restoration of the land on the turbine site and the access roads would require additional resources, most notably topsoil, as these would have been removed from the sites or blended into the site during installation.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that the scope and special considerations of the restoration be defined prior to commencement of any wind farm project in the Town of Stafford .

4.  Landowner liability

In the event that the funding to remove the commercial wind turbines and associated equipment is not adequate or unavailable at the time removal is required, the responsibility of removal of the turbines and associated equipment should fall upon the landowner on whose land the equipment was placed.  This requirement should be part of the zoning requirements.

If commercial wind turbines are placed in the Town of Stafford, it is recommended that the landowner on whose property the wind turbine or associated equipment is placed assume ultimate liability for removal of the equipment.  This should be a condition of the granting of the zoning variance, building permit, or other means that the Town of Stafford uses to control the placement of wind turbines and associated equipment.
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19.  Independent Oversight & Coordination

Previous chapters have discussed the need for several different aspects of independent sourcing or verification of information related to wind turbine installation, operation and maintenance, and coordination of efforts between the wind energy company and various agencies.  Also, the identification of appropriate enforcement agencies and methods of enforcement should be clearly defined prior to the initiation of any wind farm project.  These activities are summarized in the table below.

Activity

Pre-Installation Engineering Evaluation

Installation

Post-Installation Inspections

Pre-Installation Site Selection and Access Roads

Television/Radio Complaints

Identification of Enforcement Agencies

Coordination with Enforcement Agencies

If commercial wind turbines are placed in the Town of Stafford, it is recommended that a salaried position (or positions) be created to oversee and consolidate the many aspects of the project that require external resources.  Compensation for the position should be provided by the wind energy company performing the installation and should be guaranteed in the event of transfer of ownership of the project or abandonment of the project.  The duration of the position should be through the lifetime of the project, including dismantling and completion of all restoration activities.  Additionally, all costs for use of consultancy agencies, etc, should be compensated for by the wind energy company.

20.  Other

The information presented in this document is by no means a complete assessment of all the factors that should be evaluated before decisions are made regarding commercial wind turbines.  Further information can be found at the NYSERDA web site:

www.powernaturally.org
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