Town of Clay Banks

Wind OrdinanceAppendex

APPENDEX - A

sound and vibration
Town of Clay Banks Measurement Protocol for Sound and Vibration Assessment of Proposed and Existing Wind Energy Conversion Systems

Introduction

The potential sound and vibration impact associated with the operation of wind powered electric generators is often a primary concern for citizens living near proposed wind energy conversion systems (WECS). This is especially true of projects located near homes, residential neighborhoods, schools, and hospitals. Determining the likely sound and vibration impacts is a highly technical undertaking and requires a serious effort in order to collect reliable and meaningful data for both the public and decision makers.

This protocol is based in part on criteria published in the Standard Guide for Selection of Environmental Noise Measurements and Criteria.1 and the Public Service Commission of Wisconsin publication Measurement Protocol for Sound and Vibration Assessment of Proposed and Existing Electric Power Plants (February 2002).2  The purpose is to first establish a consistent and scientifically sound procedure for estimating existing ambient sound and vibration levels in a project area, and second to determine the likely impact that operation of a new wind energy conversion system project will have on the existing sound and vibration environment. 

The characteristics of the proposed WECS project and the features of the surrounding environment will influence the design of the sound and vibration study. Site layout, types of wind energy conversion units (WECU) selected and the existence of the significant local sound and vibration sources and sensitive receptors should be taken into consideration when designing a sound and vibration study. It will be necessary to have a qualified consultant conduct the sound and vibration study.

Measurement of the Existing Sound and Vibration Environment

An assessment of the proposed WECS project areas existing sound and vibration environment is necessary in order to predict the likely impact resulting from a proposed project. The following guidelines must be used in developing a reasonable estimate of an area’s existing sound and vibration environment. All testing is to be performed by an acoustical testing engineer approved by the Clay Banks Town Board. All measurements are to be conducted with industry certified testing equipment4. All test results must be reported to the Clay Banks Town Board.

Sites with No Existing Wind Energy Conversion Units

Sound level measurements shall be taken as follows:

At all properties within the proposed WECS project boundaries5
At all properties within a one mile radius of the proposed WECS project boundaries5. 

One test must be performed during each season of the year.

Spring 

March 15 – May 15

Summer 
June 1 – September 1

Fall

September 15- November 15

Winter

December 1- March 1

All measurement points (MPs) shall be located in consultation with the property owner(s) and such that no significant obstruction (building, trees, etc.) blocks sound and vibration from the site.

Duration of measurements shall be a minimum of ten continuous minutes for              each criterion (See Item C below) at each location. 

One set of measurements shall be taken during each of the following four periods:

Morning 
(6 - 8 a.m.)

Midday 
(12 noon – 2 p.m.)

Evening 
(6 – 8 p.m.)

Night

 (12 midnight – 2 a.m.)

Sound level measurements must be made on a weekday of a non-holiday week. 

Measurements must be taken at 6 feet above the ground and at least 15 feet from any reflective surface3.

For each MP and for each measurement period, provide each of the following       measurement criteria:

Unweighted octave-band analysis (162, 31.5, 63, 125, 250, 500, 1K, 2K, 4K, and 8K Hz)

Lave, L10, L50, and L90, in dBA

Lave, L10, L50, and L90, in dBC

A narrative description of any intermittent sounds registered during each measurement

Wind speed at time of measurement

Wind direction at time of measurement

Description of the weather conditions during the measurement

Provide a map and/or diagram clearly showing:

The layout of the project area, including topography, the project boundary lines5, and property lines

The locations of the MPs

The minimum and maximum distance between any MPs

The location of significant local sound and vibration sources

The distance between all MPs and significant local sound and vibration sources

The location of all sensitive receptors including but not limited to: schools, day-care centers, hospitals, residences, residential neighborhoods, places of worship, and elderly care facilities. 

Sites with Existing Wind Energy Conversion Units

Two complete sets of sound level measurements must be taken as defined below:

One set of measurements with the wind generator(s) off.

One set of measurements with the wind generator(s) running.

Sound level measurements shall be taken as follows:

At all properties within the proposed WECS project boundaries5
At all properties within a one mile radius of the proposed WECS project boundaries5. 

One test must be performed during each season of the year.

Spring 

March 15 – May 15

Summer 
June 1 – September 1

Fall

September 15- November 15

Winter

December 1- March 1

All measurement points (MPs) shall be located in consultation with the property owner(s) and such that no significant obstruction (building, trees, etc.) blocks sound and vibration from the site.

Duration of measurements shall be a minimum of ten continuous minutes for              each criterion (See Item D below) at each location. 

Measurements shall be taken during each of the following four periods:

Morning
 (6 - 8 a.m.)

Midday 
(12 noon – 2 p.m.)

Evening 
(6 – 8 p.m.)

Night 
(12 midnight – 2 a.m.)

Sound level measurements must be made on a weekday of a non-holiday week. 

Measurements must be taken at 6 feet above the ground and at least 15 feet from any reflective surface3.

For each MP and for each measurement period, provide each of the following       measurement criteria:

Unweighted octave-band analysis (164, 31.5, 63, 125, 250, 500, 1K, 2K, 4K, and 8K Hz)

Lave, L10, L50, and L90, in dBA

Lave, L10, L50, and L90, in dBC

A narrative description of any intermittent sounds registered during each measurement

Wind speed at time of measurement

Wind direction at time of measurement

Description of the weather conditions during the measurement

Provide a map and/or diagram clearly showing:

The layout of the project area, including topography, the project boundary lines5, and property lines 

The locations of the MPs

The minimum and maximum distance between any MPs

The location of significant local sound and vibration sources

The distance between all MPs and significant local sound and vibration sources

The location of all sensitive receptors including but not limited to: schools, day-care centers, hospitals, residences, residential neighborhoods, places of worship, and elderly care facilities. 

Sound level Estimate for Proposed Wind Energy Conversion System

In order to estimate the sound and vibration impact of the proposed WECS project on the existing environment an estimate of the sound and vibration produced by the proposed WECU(s) must be provided.

Provide the manufacturer’s sound level characteristics for the proposed                       WECU(s) operating at full load. Include an unweighted  octave-band (164, 31.5,         63, 125, 250, 500, 1K, 2K, 4K, and 8K Hz) analysis for the WECU(s) at full               operation for distances of 500, 1000, 1500, 2000, 2500 feet from the WECU(s).

Estimate the sound levels for the proposed WECU(s) in dBA and dBC at                    distances of 500, 1000, 1500, 2000, 2500 feet from the WECU(s). For                         projects with multiple WECUs, the combined sound level impact for all                      WECU’s operating at full load must be estimated.

Provide a contour map of the expected sound level from the new WECU(s),               using 5dBA increments created by the proposed WECU(s) extending out to a             distance of 2500 feet.

Determine the impact of the new sound and vibration source on the existing                environment. For each MP used in the ambient study (note the sensitive receptor       MPs):

Report expected changes to existing sound levels for Lave, L10, L50, and L90, in dBA 

Report expected changes to existing sound levels for Lave, L10, L50, and L90, in dBC 

Report all assumptions made in arriving at the estimate of impact and any                   conclusions reached regarding the potential effects on people living near the               project area.

Include an estimate of the number of hours of operation expected from the                  proposed WECU(s) and under what conditions the WECU(s) would be expected  to run.

Post-Construction Measurements

1. Within twelve months of the date when the project is fully operational, and within two weeks of the anniversary date of the Pre-construction ambient noise measurements, repeat the existing sound and vibration environment measurements taken before the project approval. Post-construction sound level measurements shall be taken both with all WECU(s) running and with all WECU(s) off.

2. Report post-construction measurements to the Clay Banks Town Board (available for public review) using the same format as used for the Pre-approval sound and vibration studies.

1 Standard Guide for Selection of Environmental Noise Measurements and Criteria (Designation E 1686-96). July 1996. American Society for Testing and Measurements.

2 Measurement Protocol for Sound and Vibration Assessment of Proposed and Existing Electric Power Plants. February 2002. Public Service Commission of Wisconsin.

3 Environmental Noise Guidelines: Wind Farms. (ISBN 1 876562 43 9). February 2003. Environment Protection Authority, Adelaide SA. 

4 The Public Service Commission of Wisconsin Staff acknowledges that few sound level meters are capable of measurement of the 16 Hz center frequency octave band. However, because noise complaints from the public most likely involve low frequency noise associate with proposed WECS [power plants], we encourage applicants to pursue the collection of this important ambient noise data. If obtaining the 16 Hz data presents a problem contact PSCW Staff prior to collection of any field ambient measurement data.

5 Project Boundary: A continuous line encompassing all WECU’s and related equipment associated with the WECS project.

APPENDEX – B

shadow flicker


Town of Clay Bank Protocol for Shadow Flicker and Blade Glint Assessment of Proposed and Existing Wind Energy Conversion Systems

Introduction

The potential shadow flicker and blade glint associated with the operation of wind powered electric generators is often a primary concern for citizens living near proposed wind energy conversion systems (WECS). This is especially true of projects located near homes, residential neighborhoods, schools, and hospitals and busy traffic routes. Studies and testimony indicate that the effects of these phenomena can be related to health, stress and safety issues as well as creating an objectionable annoyance or nuisance. Prior to the issuance of any license to construct a WECS the applicant shall be required to perform a study and submit a calculated model demonstrating the anticipated effects of shadow flicker generated by the proposed installation. The applicant will also be required to submit positive evidence that effort to eliminate blade glint has be taken.

Shadow Flicker Model

Shadow flicker, as defined as the effect when the blades of an operating wind energy conversion system pass between the sun and an observer, casing a readily observable, moving shadow on the observer and his/her immediate environment, will require a detailed study provided by the applicant. The applicant shall provide a shadow flicker model for any proposed wind energy conversion system following the minimum guidelines.

1. The shadow flicker model shall be prepared by a registered professional employed by a firm regularly engaged in this type of work with a minimum of three years experience.

2. The model study area will examine areas where shadow flicker will occur within the project boundary and at a distance of one mile radius beyond the project boundary.

3. The model will be calculated using the minimum inputs:

a. Turbine locations (proposed and existing)

b. Shadow flicker receptor locations

c. Existing topography (elevation contours and vegetation)

d. Rotor diameter and hub height

e. Joint wind speed and direction distribution (wind rose table)

f. Hours of sunshine (long term monthly reference)

4. All existing occupied structures, structures permitted for construction and roadways will be identified within the study area as receptors. Each individual receptor, which is a residential parcel, will be defined by the perimeter of the building plus an additional 100 foot boundary. Schools, churches and other public building receptors will be defined by the entire outdoor area routinely utilized in their operation. 

5. The model may be prepared by use of current aerial photography and topographical maps, but a site visit by the firm engaged in the study is required to identify receptors and verify the exiting local conditions.

6. The model shall calculate the locations and durations of shadow flicker caused by the proposed wind energy conversion system and the combination or any existing WECSs located within one mile of the defined study area. The model shall clearly indicate the duration of shadow flicker at each receptor and across the entire study area showing the total number of hours per year anticipated.

7. Problem zones where shadow flicker will interfere with existing and future receptors which is not acceptable under stated exemptions shall be identified. Proposed measures to mitigate these problems shall be described including but not limited to siting changes, operational procedures, grading or landscaping.

8. The Town of Clay Banks reserves the option to retain an independent consultant, at the cost of the applicant, for the purpose of reviewing the accuracy of the submitted model prior to acceptance.

Blade Glint

Blade glint, as defined as the intermittent reflection of the sun off the surface of the blades of a wind energy conversion system, is not permitted. The applicant will submit a paint sample for approval by the Town of Clay Banks, which demonstrates the color, texture and gloss of the proposed surface coating. The applicant will also submit a certification by the manufacturer stating that this coating will not create a reflective surface conducive to blade glint.

APPENDEX - C


Town of Clay Bank Protocol for Phase II Stray Voltage Testing of Proposed and Existing Wind Energy Conversion Systems

APPENDEX - D


Testimony to the Wisconsin, Assembly Committee on Energy and Utilities; Wisconsin State Senate Committee on Commerce, Utilities and Rail;  March 3, 2008.

APPENDEX - E


Proposed Wind Turbine Siting Sound Limits for Wisconsin

APPENDIX - F

Decommissioning
The Town of Clay Banks conducted a study on costs for decommissioning Wind Energy Conversion Systems.  This cost estimate may be used as a guide to determine the financial involvement for decommission of one wind generator under the Wind Energy System Ordinance for the Town of Clay Banks, Door County.  Mr. A. K. Jensen, P.E. led this study.

Introduction

We determined the type and size of a wind turbine that may possibly be built in Clay Banks Township by using current public information.

A. The FAA application and permit allows a wind turbine as high as 411’ above ground level.

B. In The Door County Advocate of June 2, 2007 representatives of CWE LLC stated “three of the new turbines would be equivalent to about 12 of the eight-year old turbines in Kewaunee” and “the turbines would have 3 times the power generating capacity…”

C. The website for Madison Gas and Electric (www.mge.com/environment/wind) shows that the turbines, manufactured by Vestas Wind Systems A/S in Denmark, in Lincoln and Red River Townships have a rated output of 660 KW at 33 mph. 

D. Consequently, the proposed wind turbine may be about 3 times 660 = 1.980 MW, about 2.0MW, or 4 times 660 = 2.64 MW

E. Vestas manufactures a model V90 that comes with a choice of 3 generators, either 1.8 MW, or 2.0 MW, or 3.0 MW, all depending on the expected wind conditions. The diameter of the rotor of the V90 is 90 meters. The V90 is available in several tower heights, the lowest being 80 meters. The over-all height of the V90 is then 80 + 45 = 125 meters or 410.1 feet. Adding  6” or 8” for the base above the ground makes the total height 411 feet, which is the height that was applied for in the permit.

F. So it appears reasonable to expect that a possible wind turbine in the Town of Clay Banks might be similar in height and weight to the V90 by Vestas. 

G. According to the Vestas website (www.vestas.com) the V90 has a nacelle [the generator assembly that carries the 3 bladed rotor] that weighs 68 to 70 metric tons or about 75 to 77 US tons.  It is located on top of the 80 meter tower, about 263 feet above the ground.
Estimated Costs of Decommissioning

Nacelle and Tower Removal 

To remove the nacelle, which at approximately 75 tons is the heaviest unit in the turbine assembly, a large crane is needed to lift it off the tower, which is 263 feet tall.  After reviewing the cranes available, one choice is a Manitowoc 16000, series 3, which incidentally is used extensively for erection of WECUs in the US. (www.dawescraneloadcharts.com/crawler_cranes/16000_manitowoc.pdf)

A. Transporting a crane to the site requires 18 trailer loads, 4 of these are heavy, specialized, multi axle lowboy trailers that carry the heavy main frames of the crane. The shipping location for the crane is unknown but the crane supplier indicated that a budget price of $50,000 for hauling the 18 loads to Sturgeon Bay is reasonable as well as $50,000 for moving out.


$100,000

B. The minimum crane rental is one month:




           $75,000

C. It requires 3 days for a crew of 5 ironworkers to assemble the crane, at a cost of   3x8x5x$85/hr. 







$10,200

D. Truck crane at a cost of 3x $2,500/day:
                                                             $7,500 

E. To unbolt the wind turbine units, lower the units, and load on trailers, furnished by others, the crew of 5 ironworkers for 4 days at a cost of 4x8x5x85/hr.


$13,600

F. To disassemble the crane, 3 days, see C and D.    
                                   $17,700

Total Cost for the Removal of one Nacelle and Tower:   
$224,000

*The estimated cost to remove an additional wind turbine in the same vicinity and at the same time:


$53,750

Foundation Removal 

The size and shape of the foundation is unknown.  Most foundations in the US Midwest are of the gravity type. The following estimate includes use of pneumatic and hydraulic tools for the removal of the concrete foundation

A. It is reasonable to expect that a VestasV90 will be erected on a heavily reinforced concrete truncated base, cone shaped, with an approximate diameter on top of 20’ and on the bottom approx 60’, with a height of 8’.  Unit costs from construction cost manuals show that removal to a 4’ depth of the concrete, which has a heavy concentration of reinforcing steel and anchor bolts may cost an estimated:


$33,250

B. Excavation to expose concrete base, 4 hrs for backhoe, 4x $225/hr:   
               $900

C. Backfill, topsoil, leveling and seeding:
                                                            $3,000

Total Cost for Concrete Foundation Removal
$37,150

*If all of the concrete must be removed, add:                                                           $65,000

----------------------------------------------------------------

Total Estimated Cost To Remove One Wind Turbine
$261,150

                          ----------------------------------------------------------------

Other Costs

The above estimates do not include:

A.
Removal of underground wiring, equipment building, etc. 

B.
Removal of driveways to WESC sites.

C.
Cost of hauling from site and disposing of any materials.

D.
Contractor’s overhead and profit. 

E.   Cost escalation. Above costs are based on 2007 price levels and must be adjusted for other years.

