CASE NO. 634-AT-08

SUPPLEMENTAL MEMORANDUM
Champaign February 12, 2009

_ “ U petitioner: Zoning Administrator
Depariment of

PLANNING &

ZONING

Prepared by:  John Hall
Zoning Administrator

Brookens A
Administrative Center J.R. Knight
{776 E. Washington Sircet Associate Planner
Urbana. fhinons '*'5”3Request:

GrasesA) - Authorize the County Board to approve Special Use Permits (SUP) and to

FAN (217 o change the requirements for the development of wind turbine developments
(wind farms) to a County Board Special Use Permit (CBSUP) and a rezoning
to the new Wind Farm Overlay Zoning District (WFO).

(B)  Change the requirements for private wind turbines.

(C) Add a requirement for a County Board Special Use Permit for subdivisions in
a Rural Residential Overlay District.

STATUS

This is the first meeting for this case. Additional documents of record are attached.

SOURCES FOR CONDITIONS

Attachment A briefly reviews the source or justification for all proposed standard conditions.

OTHER ISSUES RELATED TO WIND FARMS

Other issues of concern related to wind farms but for which no standard conditions have been proposed
are the following:

. Effects on adjacent property values. Attachments B and C relate to the effects on adjacent (non-
participating) property values. Both of these reports indicate no negative effects on adjacent
property values.

° Effects on spraying of agricultural land. Attachments E and F are short articles reporting on the
possible effects of agricultural spraying for both participating and non-participating lands. Note
that the presence of a wind farm appears to create difficulties in aerial spraying and increased costs
of aerial application on adjacent non-participating fields as well as the participating fields.

ADDITIONAL INFORMATION FOR PROPOSED CONDITIONS

Attachments D and G through K provide additional information for conditions that have already been
proposed. Note that Attachments D and G relate to the condition to protect agricultural drainage that has

not yet been drafted.



Case 634-AT-08

Regulations for Wind Farm Development
FEBRUARY 12, 2009

ATTACHMENTS

A Source Or Brief Justification Of All Proposed Standard Conditions

B Chapter One Executive Summary of The Effect Of Wind Development On Local Property
Values. George Sterzinger, Fredric Beck, Damian Lostiuk. Renewable Energy Policy
Project. 2003.

C Impact of Wind Farms on Surrounding Property Values by Peter Poletti. Presentation at the
Illinois Windworking Group Conference. February 4, 2009.

D Section7 of the Champaign County Stormwater Management Policy

E Sky High Wind towers may limit aerial applications. Agrinews. Vol. 31-No. 33. October 24,
2008.

F Non-wind turbine landowners should investigate spraying impact. Agrinews. Vol. 31-No. 33.
October 24, 2008.
Washington Department of Fish and Wildlife Wind Project Guidelines

H Pipeline Construction Standards And Policies for Agricultural Impact Mitigation
Recommended by the Illinois Department of Agriculture (included separately)

I Road Upgrade And Maintenance between McLean County and High Trail Wind Farm and
Old Trail Wind Farm (included separately)

J Road Upgrade And Maintenance between McLean County townships and High Trail Wind
Farm and Old Trail Wind Farm (included separately)

K The Possible Effects of Wind Energy on Illinois Birds and Bats. Report of the Illinois

Department of Natural Resources to Governor Rod Blagojevich and the 95" Ilinois General
Assembly. June 2007. (included separately)



Attachment A. Source Or Brief Justification Of All Proposed Standard Conditions

Case 634-AT-08

February 12, 2009

Standard | Purpose of Condition Source or Justification Notes
Condition
(Draft)
AL Clarify the area of the special use | None- good practice
permit
A.2. (a) Prohibit wind farms within one-and | Statutes
one- half miles of municipality
A.2(b) One mile separation from CR New York Model Ordinance requires 2,500 feet | One mile is arbitrary
District separation from Important Bird Areas.
The CR District is intended to conserve the
natural and scenic areas and is the principal
rural residential district and is where the Forest
Preserve Districts are located
B.1 Eliminate minimum lot Wind farm is a unique development with unique
requirements for wind farm requirements
C1. 1,000 feet separation to Model Ordinance The Model Ordinance gives no
participating dwelling justification for the 1,000 feet
C.z2 1,200 feet separation for non- Non-participating dwellings are not benefiting 1,200 feet is arbitrary
participating dwelling from the wind farm like participating dwellings
and may merit greater separation
C.3. Allows waiver of above two Model Ordinance
conditions
C4. Separation to adjacent Model Ordinance
participating property line
C.5. Separation to nearest street Model Ordinance
C.6. Submittal of private waiver Supplements the Model Ordinance
C7. Separation distance from pipeline | None- good practice; allows pipeline impact
impact radius radius to be waived in the special use permit
rather than a variance
D.1. Design Safety Certification Model Ordinance State’s Attorney must review for
compliance with statutes
D.2. Controls and brakes Model Ordinance
D.3. Electrical components Model Ordinance State's Attorney must review for
compliance with statutes
D4, Monopole construction

Model Ordinance
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Attachment A. Source Or Brief Justification Of All Proposed Standard Conditions

Case 634-AT-08

February 12, 2009

Standard | Purpose of Condition Source or Justification Notes
Condition
(Draft)
D.5. Maximum height Model Ordinance Maximum height allowed by Federal
Aviation Administration (FAA)
D.6. Paint color of tower & turbine Model Ordinance
D.7. Applicable FAA requirements Model Ordinance (modified) American Bird Conservancy’s Wind
Energy Policy recommends minimum
lighting so as to minimize avian mortality.
D.8. Tower warnings Model Ordinance
D.9. Prevent unauthorized climbing Model Ordinance
E Protect agricultural drainage Stormwater Management Policy and IDAG Stormwater Management Policy not
(Not drafted yet) Recommendations sufficient by itself. IDAG
Recommendations included with
February 12, 2009, Supplemental
Memorandum
F. Use of Public Streets Model Ordinance modified with: McLean County requirements included
« McLean County requirements with February 12, 2009, Supplemental
» Champaign County Engineer review Memorandum.
Champaign County Engineer comments
received but not yet incorporated
G. Coordination with fire protection Model Ordinance Some counties have required payments
district to FPD to offset specific costs
H. Mitigate electromagnetic Model Ordinance Could be made more specific to clarify
interference extent of required mitigation
L. Allowable noise level Model Ordinance The lllinois Pollution Control Board
requirements were included in the
Preliminary Memorandum
J. Endangered Species Consultation | Statutory requirement
K. Historic and Archaeological review

Required by other counties

Not a statutory requirement and may
never be required since most of these
resources are in the CR District

A-2




Attachment A. Source Or Brief Justification Of All Proposed Standard Conditions

Case 634-AT-08 February 12, 2009

Standard
Condition
Draft)

Purpose of Condition

Source or Justification

Notes

L

Wildlife impacts

Model Ordinance modified with:

= Washington State Department of Fish and
Wildlife guidelines (included with February
12, 2009, Supplemental Memorandum)

. Review of other wind farm & wildlife
guidelines

No IDNR requirements.

Sangamon, Livingston, and

Livingston and Macon Counties require
post-construction monitoring in their
Ordinances and LaSalle has required it as
a special condition of approval

Review comments have been provided
from an environmental consultant and
changes will be recommended

Shadow flicker

Environmental Impacts of Wind-Energy Projects
(Committee on Environmental Impacts of Wind
Energy, National Research Council)

Sangamon County Ordinance requires
shadow flicker study

Visual Impact Assessment

Environmental Impacts of Wind-Energy Projects
(Committee on Environmental Impacts of Wind
Energy, National Research Council)

Liability insurance

Model Ordinance (modified)

Modification based on a special condition
of approval by Livingston County

00

Operational conditions

Model Ordinance

Decommissioning plan

Model Ordinance modified with:
* Existing reclamation agreement standards

Existing reclamation agreement
standards established in Case 273-AT-00
Part B (included with Preliminary
Memorandum)

Complaint hotline

Based on a special conditions of approval by
LaSalle and Livingston Counties

Also recommended in Environmental Impacts of
Wind-Energy Projects (Committee on
Environmental Impacts of Wind Energy,
National Research Council)

Expiration of County Board
Special Use Permit if no
construction within 10 years

Ford County has an expiration clause with a 36
month limit that can be extended

A-3







RenewaBLE ENERGY PoLicy ProjecT

SEE S GEORGE STERZINGER
Anarvricar Rerorr | May 2003 Freoric BEck
R B o Damian Kostiuk




1| REPD

AUTHORS

GEORGE STERZINGER, REPP ExecuTtive DIRECTOR
GSTERZINGER@REPP.ORG

Frepric Beck, REPP ResearcH MANAGER
FBECK@REPP.ORG

Damian Kostiuk, REPP ReSEarRCH & COMMUNICATIONS SPECIALIST
DKOSTIUK@REPP.ORG

All authors can be reached at REPP’s offices: (202) 293-2898

Norice
This report was prepared as an account of work sponsored by an agency of the United States
government. Neither the United States government nor any agency thereof, nor any of their
employees, makes any warranty, express ot implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to
any specific commercial product, process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States government ot any agency thereof. The views and opinions of authors
expressed herein do not necessarily state or reflect those of the United States government or any

agency thereof.

The authors wish to thank the following for their careful reviews and comments on this report:
James Barrett, Jack Cadogan, Jim Caldwell, Tom Gray, Tom Priestley, Randy Swisher, and Ryan
Wiser. In addition, the authors wish to thank the property tax assessors and county officials, too
numerous to name here, who were willing to discuss their communities and provide data and

insight into local property sales.

Copyright © 2003 Renewable Energy Policy Project

Renewable Energy Policy Project
1612 K Street, NW, Suite 202
Washington, D.C. 20006

Tel: (202) 293-2898

Fax: (202) 293-5857
WWW.Iepp.org

Published May 2003, Washington, D.C.
PRINTED IN THE UNITED STATES OF AMERICA



TuEe Errect OF WIND DEVELOPMENT ON LocAL PROPERTY VALUES

TABLE OF CONTENTS

Chapter I. Project Overview
Chapter II. Methodology

Chapter III. Site Reports
Site Report 1.1: Riverside County, California

Site Reports 2.1 and 2.2: Madison County, New York
Site Report 3: Carson County, Texas

Site Report 4: Bennington County, Vermont

Site Report 5: Kewaunee County, Wisconsin

Site Report 6: Somerset County, Pennsylvania

Site Report 7: Buena Vista County, lowa

Site Report 8: Kern County, California

Site Report 9: Fayette County, Pennsylvania

Site Report: Projects Excluded From Analyses

References
Appendix 1. County Classification Descriptions

10

17
17

32

38

43

49

54

62

67

72

76
77

 REPP|n



__TuEe ErfrFect oF Winp DEVELOPMENT ON Locar PROPERTY VALUES

LI REPP

CHAPTER I. PrROJECT OVERVIEW

TaE CLAIM AGAINST WIND DEVELOPMENT
Wind energy is the fastest growing domestic energy resource. Between 1998 and 2002 installed

capacity grew from 1848 MW to 4685 MW, a compound growth rate of 26 percent. Since
wind energy is now broadly competitive with many traditional generation resources, there is
wide expectation that the growth rate of the past five years will continue. (Source for statistics:

WWW.awea.org).

As the pace of wind project development has increased, opponents have raised claims in the
media and at siting hearings that wind development will lower the value of property within view of
the turbines. This is a serious charge that deserves to be seriously examined.

No ExisTING EMPIRICAL SUPPORT
As a result of the expansion of capacity from 1998 to 2002, it is reasonable to expect any nega-

tive effect would be revealed in an analysis of how already existing projects have affected property
values. A search for either European or United States studies on the effect of wind development on
property values revealed that no systematic review has as yet been undertaken.

As noted above, the pace of development and siting hearings is likely to continue, which makes
it important to do systematic research in order to establish whether there is any basis for the claims
about harm to property values. (For recent press accounts of opposition claims see: The Charleston
Gazerte, WV, March 30, 2003; and Copley News Service. Ottawa, IL, April 11, 2003).

This REPP Analytical Report reviews data on property sales in the vicinity of wind projects and
uses statistical analysis to determine whether and the extent to which the presence of a wind power
project has had an influence on the prices at which properties have been sold. The hypothesis
underlying this analysis is that if wind development can reasonably be claimed to hurt property
values, then a careful review of the sales data should show a negative effect on property values

within the viewshed of the projects.

A SErious CHARGE SERIOUSLY EXAMINED

The first step in this analysis required assembling a database covering every wind development
that came on-line after 1998 with 10 MW installed capacity or greater. (Note: For this Report
we cut off projects that came on-line after 2001 because they would have insufficient data ar this
time to allow a reasonable analysis. These projects can be added in future Reports, however.) For
the purposes of chis analysis, the wind developments were considered to have a visual impact for
the area within five miles of the turbines. The five mile threshold was selected because review of
the literature and field experience suggests that although wind turbines may be visible beyond five
miles, beyond this distance, they do not tend to be highly noticeable, and they have relatively little
influence on the landscape’s overall character and quality. For a time period covering roughly six
years and straddling the on-line date of the projects, we gathered the records for all property sales
for the view shed and for a community comparable to the view shed.



CHAPTER ONE - EXECUTIVE SUMMARY

For all projects for which we could find sufficient data, we then conducted a statistical analysis
to determine how property values changed over time in the view shed and in the comparable com-
munity. This database contained more than 25,000 records of property sales within the view shed

and the selected comparable communities.

THREE CASE EXAMINATIONS
REPP looked at price changes for each of the ten projects in three ways: Case 1 looked at the

changes in the view shed and comparable community for the entire period of the study; Case 2
looked at how property values changed in the view shed before and after the project came on-line;
and Case 3 looked at how property values changed in the view shed and comparable community

after the project came on-line.

Case 1 looked first at how prices changed over the entire period of study
for the view shed and comparable region. Where possible, we tried to collect
data for three years preceding and three years following the on-line date of
the project. For the ten projects analyzed, property values increased faster in
the view shed in eight of the ten projects. In the two projects where the view
shed values increased slower than for the comparable community, special
circumstances make the results questionable. Kern County, California is a
site that has had wind development since 1981. Because of the existence of
the old wind machines, the site does not provide a look at how the new wind
turbines will affect property values. For Fayette County, Pennsylvania the
statistical explanation was very poor. For the view shed the statistical analysis

could explain only 2 percent of the total change in prices.

Case 2 compared how prices changed in the view shed before and after the
projects came on-line. For the ten projects analyzed, in nine of the ten cases
the property values increased faster after the project came on line than they
did before. The only project to have slower property value growth after the
on-line date was Kewaunee County, Wisconsin. Since Case 2 looks only at
the view shed, it is possible that external factors drove up prices faster after
the on-line date and that analysis is therefore picking up a factor other than

the wind development.

Finally, Case 3 looked at how prices changed for both the view shed and
the comparable region, but only for the period after the projects came on-
line. Once again, for nine of the ten projects analyzed, the property values
increased faster in the view shed than they did for the comparable commu-
nity. The only project to see faster property value increases in the comparable
community was Kern County, California. The same caution applied to Case

I is necessary in interpreting these results.

[f property values had been harmed by being within the view-shed of major wind developments,
then we expected that to be shown in a majority of the projects analyzed. Instead, to the contrary,
we found that for the great majority of projects the property values actually rose more quickly in
the view shed than they did in the comparable community. Moreover, values increased faster in the
view shed after the projects came on-line than they did before. Finally, after projects came on-line,
values increased faster in the view shed than they did in the comparable community. In all, we ana-
lyzed ten projects in three cases; we looked ar thirty individual analyses and found that in twenty-
six of those, property values in the affected view shed performed better than the alternative.

REPP | 2
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This study is an empirical review of the changes in property values over time and does not
attempt to present a model to explain all the influences on property values. The analysis we con-
ducted was done solely to determine whether the existing data could be interpreted as supporting
the claim thar wind development harms property values. It would be desirable in future studies
to expand the variables incorporated into the analysis and to refine the view shed in order to look
at the relationship between property values and the precise distance from development. However,
the limitations imposed by gathering data for a consistent analysis of all major developments done
post-1998 made those refinements impossible for this study. The statistical analysis of all property
sales in the view shed and the comparable community done for this Report provides no evidence
that wind development has harmed property values within the view shed. The results from one of
the three Cases analyzed are summarized in Table 1 and Figure 1 below.

REGRESSION ANALYSIS
REPP used standard simple statistical regression analyses to determine how property values

changed over time in the view shed and the comparable community. In very general terms, a
regression analysis “fits” a linear relationship, a line, to the available database. The calculared line
will have a slope, which in our analysis is the monthly change in average price for the area and time
period studied. Once we gathered the data and conducted the regression analysis, we compared
the slope of the line for the view shed with the slope of the line for the comparable community (or

for the view shed before and after the wind project came on-line).

TABLE 1: SUMMARY OF StatisticaL MobpEeL REsuLTs FOR CASE 1

Project/On-Line Date Monthily Average Price Change ($/month)

View Shed Comparable
Riverside County, CA $1,719.65 $814.17
Madison County, NY (Madison) $576.22 $245.51
Carson County, TX $620.47 $296.54
Kewaunee County, WI $434.48 $118.18
Searsburg, VT $536.41 $330.81
Madison County, NY (Fenner) $368.47 $245.51
Somerset County, PA $190.07 $100.06
Buena Vista County, 1A $401.86 $341.87
Kern County, CA $492.38 $684.16
Fayette County, PA ) $115.96 $479.20

While regression analysis gives the best fit for the data available, it is also important to consider
how “good” (in a statistical sense) the fit of the line to the data is. The regression will predict values
that can be compared to the actual or observed values. One way to measure how well the regres-
sion line fits the data calculates what percentage of the actual variation is explained by the predicted
values. A high percentage number, over 70%, is generally a good fit. A low number, below 20%,
means that very little of the actual variation is explained by the analysis. Because this initial study
had to rely on a darabase construcred after the fact, lack of data points and high variation in the
data that was gachered meant that the statistical fit was poor for several of the projects analyzed.
If the calculated linear relationship does not give a good fit, then the results have to be looked at

cautiously.



CHaprTER ONE - EXECUTIVE SUMMARY

Monthly Price Change in the View Shed
Relative to Comparable: All Years

Riverside County, CA | } $905

Madison County, NY {Madison} [: $331

Carson County, TX :’ $324

Kewaunee County, Wi :l $316
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FiGURrE 1: MoNTHLY PRICE CHANGE IN THE VIEW SHED
ReLaTIVE TO COMPARABLE: ALL YEARS

Case ResuLr DETAILS
Although there is some variation in the three Cases studied, the results point to the same conclu-

sion: the statistical evidence does not support a contention that property values within the view
shed of wind developments suffer or perform poorer than in a comparable region. For the great
majority of projects in all three of the Cases studied, the property values in the view shed actually
go up faster than values in the comparable region. Analytical results for all three cases are sum-

marized in Table 2 below.

TaBLE 2: DETAILED StTATISTICAL MODEL RESULTS

Location: Buena Vista County, IA

Project: Storm Lake | & 1)
Rate of
Change (3/ M Fit
__Model Dataset Dates month) (R2) Result o
Case 1 View shed, all data Jan 96 - Oct 02 $401.86 0.67 The rate of change in average view shed
Comparable, ali data Jan 96 - Oct 02 $341.87 0.72 sales price is 18% greater than the rate of
change of the comparable over the study
period.
Case 2 View shed, before Jan 96 - Apr 99 $370.52 0.51 The rate of change in average view shed
View shed, after May 99 - Oct 02 $631.12 0.53 sales price is 70% greater after the on-line
date than the rate of change before the on-
line date.
Case 3 View shed, after May 99 - Oct 02 $631.12 0.53 The rate of change in average view shed
Comparable, after May 99 - Oct 02 $234.84 0.23 sales price after the on-line date is 2.7

times greater than the rate of change of the
comparable after the on-line date.
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Location: Carson County, TX
Project: Llano Estacado

Rate of
Change ($/ Model Fit
Model Dataset Dates month) (R2) Result
Case 1 View shed, all data Jan 88 - Dec 02 $620.47 0.49 The rate of change in average view shed
Comparable, all data Jan 98 - Dec 02 $296.54 0.33 sales price is 2.1 times greater than the rate
of change of the comparable over the study
period.
Case 2 View shed, before Jan 98 - Oct 01 $553.92 0.24 The rate of change in average view shed
View shed, after Nov 01 -Dec02 $1,879.76 0.83 sales price after the on-line date is 3.4 times
greater than the rate of change before the
on-line date.
Case 3 View shed, after Nov01-Dec02 $1,879.76 0.83 The rate of change in average view shed
Comparable, after Nov 01 - Dec 02 -$140.14 0.02 sales price after the on-line date increased
at 13.4 times the rate of decrease in the
comparable after the on-line date.
Location: Fayette County, PA
Project: Mill Run
Rate of
Change ($/ Model Fit
Model Dataset Dates month) (R2) Result
Case 1 View shed, all data Dec 97-Dec 02 $115.96 0.02 The rate of change in average view shed
Comparable, all data Dec 97-Dec 02 $479.20 0.24 sales price is 24% of the rate of change of the
comparable over the study period.
Case 2 View shed, before Dec 97 - Nov 01 -$413.68 0.19 The rate of change in average view shed sales
View shed, after Oct 01-Dec 02 $1,562.79 0.32 price after the on-line date increased at 3.8
times the rate of decrease before the on-line
date.
Case 3 View shed, after Oct 01-Dec 02 $1,562.79 0.32 The rate of change in average view shed sales
Comparable, after Oct 01-Dec 02 $115.86 0.00 price after the on-fine date is 13.5 times greater
than the rate of change of the comparable after
the on-line date.
Location: Kern County, CA
Project: Pacific Crest, Cameron Ridge, Oak Creek Phase I}
Rate of
Change ($/ Maodel Fit
Model Dataset Dates month) (R2) Result
Case 1 View shed, all data Jan 96 - Dec 02 $492.38 0.72 The rate of change in average view shed
Comparable, all data Jan 96 - Dec 02 $684.16 0.74 sales price is 28% less than the rate of
change of the comparable over the study
period.
Case 2 View shed, before Jan 96-Feb 99 $568.15 0.44 The rate of change in average view shed
View shed, after Mar 99 - Dec 02 $786.60 0.75 sales price is 38% greater after the on-line
date than the rate of change before the on-
line date.
Case 3 View shed, after Mar 99 - Dec 02 $786.60 0.75 The rate of change in average view shed
Mar 99 - Dec 02 $1,115.10 0.95 sales price after the on-line date is 29% less

Comparable, after

than the rate of change of the comparable
after the on-line date.
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Location: Kewaunee County, Wi

CHAPTER ONE - EXECUTIVE SUMMARY

Project: Red River (Rosiere), Lincoln {Rosiere), Lincoln (Gregorville)

Rate of
Change ($/ Model Fit
Model Dataset Dates month) (R2) Resuit
Case 1 View shed, all data Jan 96 - Sep 02 $434.48 0.26 The rate of change in average view shed
Comparable, all data Jan 96 - Sep 02 $118.18 0.05 sales price is 3.7 times greater than the rate
of change of the comparable over the study
period.
Case 2 View shed, before Jan 96 - May 99 -$238.67 0.02 The increase in average view shed sales
View shed, after Jun 99 - Sep 02 $840.03 0.32 price after the on-line date is 3.5 times the
decrease in view shed sales price before
the on-line date.
Case 3 View shed, after Jun 99 - Sep 02 $840.03 0.32 The average view shed sales price after the
Comparable, after Jun 99 - Sep 02 -$630.10 0.37 on-line date increases 33% quicker than
the comparable sales price decreases after
the on-line date.
Location: Madison County, NY
Project: Madison
Rate of
Change ($/ Model Fit
Model Dataset Dates month) (R2) Result
Case 1 View shed, all data Jan 97 - Jan 03 $576.22 0.29 The rate of change in average view shed
Comparable, all data Jan 97 - Jan 03 $245.51 0.34 sales price is 2.3 times greater than the rate
of change of the comparable over the study
period.
Case 2 View shed, before Jan 97 - Aug 00 $129.32 0.01 The rate of change in average view shed
View shed, after Sep00-Jan 03  $1,332.24 0.28 sales price after the on-line date is 10.3 times
greater than the rate of change before the
on-line date.
Case 3 View shed, after Sep 00-Jan03  $1,332.24 0.28 The rate of change in average view shed
Comparable, after Sep 00 - Jan 03 -$418.71 0.39 sales price after the on-line date increased
at 3.2 times the rate of decrease in the
comparable after the on-line date.
Location: Madison County, NY
Project: Fenner
Rate of
Change ($/ Model Fit
Meodel Dataset Dates month) (R2) Result
Case 1 View shed, all data Jan 97 - Jan 03 $368.47 0.35 The rate of change in average view shed
Comparabie, all data Jan 97 - Jan 03 $245.51 0.34 sales price is 50% greater than the rate of
change of the comparable over the study
period.
Case 2 View shed, before Jan 97 - Nov 0t $587.95 0.50 The rate of decrease in average view shed
View shed, after Dec 01 -Jan 03 -$418.98 0.04 sales price after the on-line date is 29%
lower than the rate of sales price increase
before the on-line date.
Case 3 View shed, after Dec 01 - Jan 03 -$418.98 0.04 The rate of decrease in average view shed
Comparable, after Dec 01 -4an 03 -$663.38 0.63 sales price after the on-line date is 37% less

than the rate of decrease of the comparable
after the on-line date.
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Location: Riverside County, CA
Project: Cabazon, Enron, Energy Unlimited, Mountain View Power Partners | & lI, Westwind

Rate of
Change ($/ Model Fit
Model Dataset Dates month) (R2} Result
Case 1 View shed, all data Jan 96 - Nov 02  $1,719.65 0.92 The rate of change in average view shed
Comparable, all data Jan 96 - Nov 02 $814.17 0.81 sales price is 2.1 times greater than the rate
of change of the comparabie over the study
period.
Case 2 View shed, before Jan 96 - Apr99  $1,062.83 0.68 The rate of change in average view shed
View shed, after May 99 - Nov 02  $1,978.88 0.81 sales price is 86% greater after the on-line
date than the rate of change before the on-
line date.
Case 3 View shed, after May 99 - Nov 02 $1,978.88 0.81 The rate of change in average view shed
Comparable, after May 99 - Nov 02  $1,212.14 0.74 sales price after the on-line date is 63%
greater than the rate of change of the
comparable after the on-line date.
Location: Bennington and Windham Counties, VT
Project: Searsburg
Rate of
Change ($/ Model Fit
Model Dataset Dates month) (R2) Result
Case 1 View shed, all data Jan 94 - Oct 02 $536.41 0.70 The rate of change in average view shed
Comparable, all data Jan 94 - Oct 02 $330.81 0.45 sales price is 62% greater than the rate of
change of the comparable over the study
period.
Case 2 View shed, before Jan 94 - Jan 97 -$301.52 0.88 The rate of change in average view shed
View shed, after Feb 97 - Oct 02 $771.06 0.71 sales price after the on-line date increased
at 2.6 times the rate of decrease before the
on-line date.
Case 3 View shed, after Feb 97 - Oct 02 $771.06 0.71 The rate of change in average view shed
Comparable, after Feb 97 - Oct 02 $655.20 0.78 sales price after the on-line date is 18%
greater than the rate of change of the
comparable after the on-line date.
Location: Somerset County, PA
Project: Excelon, Green Mountain
Rate of
Change ($/ Model Fit
Model Dataset Dates month) (R2) Result
Case 1 View shed, all data Jan 97 - Oct 02 $190.07 0.30 The rate of change in average view shed
Comparable, all data Jan 97 - Oct 02 $100.06 0.07 sales price is 90% greater than the rate of
change of the comparable over the study
period.
Case 2 View shed, before Jan 97 - Apr 00 $277.99 0.37 The rate of change in average view shed
View shed, after May 00 - Oct 02 $969.59 0.62 sales price after the on-line date is 3.5 times
greater than the rate of change before the
on-line date.
Case 3 View shed, after May 00 - Oct 02 $969.59 0.62 The rate of change in average view shed
Comparabile, after May 00 - Oct 02 -$418.73 0.23 sales price after the on-line date increased

at 2.3 times the rate of decrease in the
comparable after the on-line date.

~ | REPP



CHAPTER ONE ~ EXECUTIVE SUMMARY

Each of the three Cases takes a different approach to evaluating the price changes in the view
shed and comparable community. By finding consistent results in all three Cases, the different
approaches help to address concerns that could be raised about individual approaches. The selec-
tion of the comparable community is based upon a combination of demographic statistics and the
impressions of local assessors and is inherently subjective. It is possible that arguments about the
legitimacy of the selection of the comparable could arise and be used to question the legitimacy
of the basic conclusion. However, since Case 2 looks only at the view shed and since the results
of the Case 2 analysis are completely consistent with the other Cases, the selection of the compa-
rable community will not be crucial to the legitimacy of the overall conclusion. To take another
example, Case 1 uses data from the entire time period, both before and after the on-line date. We
anticipate possible criticisms of this Case as masking the “pure” effect of the development that
would only occur after the project came on-line. However, Cases 2 and 3 look separately at the
before and after time periods and produce results basically identical to the Case 1 results. Because
all three Cases produce similar results, Cases 2 and 3 answer the concerns about Case 1.

THE DATABASE
The results of the analysis depend greatly upon the quality of the database that supports the anal-

ysis. The Report is based on a detailed empirical investigation into the effects of wind development
on property values. The study first identified the 27 wind projects over 10 MW installed capacity
that have come on-line since 1998. REPP chose the 1998 on-line date as a selection criterion for
the database because it represented projects that used the new generation of wind machines that are
both taller and quieter than earlier generations. (REPP did not consider projects that came on-line
in 2002 or after since there would be too little data on property values after the on- line date to
support an analysis. These projects can be added to the overall database and used for subsequent
updates of this analysis, however.) REPP chose the 10 MW installed capacity as the other criterion
because if the presence of wind turbines is having a negative affect it, should be more pronounced
in projects with a large rather than small number of installations. In addition, we used the 10 MW
cut-off to assure that the sample of projects did not include an over-weighting of projects using a

small number of turbines.

Of the 27 projects that came on-line in 1998 or after and that were 10MW or larger installed
capacity, for a variety of reasons, 17 had insufficient data to pursue any statistical analysis. For six
of the 17 projects we acquired the data, but determined that there were too few sales to support a
statistical analysis. For two of the remaining 11, state law prohibited release of property sales infor-
mation. The remaining nine projects had a combination of factors such as low sales, no electronic
data, and paper data available only in the office. (For a project-by-project explanation, see Chapter

2 of the Report.)

For each of the remaining ten projects, we assembled a darabase covering roughly a six-year
period from 1996 to the present. For each of these projects we obtained individual records of all
property sales in the “view shed” of the development for this six-year period. We also constructed a
similar database for a “comparable community” that is a reasonably close community with similar
demographic characteristics.  For each of the projects, we selected the comparable community on
the basis of the demographics of the community and after discussing the appropriateness of the
community with local property assessors. As shown in Table 3 below, the database of view shed
and comparable sales included more than 25,000 individual property sales. The inttial included
database of view shed and comparable sales included over 25,000 individual property sales. Afrer
review and culling, the final data set includes over 24,300 individual property sales, as shown in

Table 3 below.

- o REPP | 8
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TaBLE 3: NUMBER OF PROPERTY SALES ANALYZED, BY PROJECT

Project/On-Line Date Viewshed Comparable  Total Sales
Sales Sales
Searsburg, VT / 1997 2,788 552 3,340
Kern County, CA / 1999 745 2,122 2,867
Riverside County, CA / 1999 5,518 3,592 9,105
Buena Vista County, IA / 1999 1,557 1,656 3,213
Howard County, TX /1999~ 2,192 n/a 2,192
Kewaunee County, Wi/ 1999 329 295 624
Madison Co./Madison, NY / 2000 219 591 810
Madison Co./Fenner, NY / 2000** 453 591 1,044
Somerset County, PA / 2000 962 422 1,384
Fayette County, PA / 2001 39 50 89
Carson County, TX/ 2001 45 224 269
TOTAL 14,842 9,504 24,346

*Howard County, TX comparable data not received at time of publication.

“*Both wind projects in Madison County, NY, use the same comparable. Column torals adjusted to eliminate double counting.

RECOMMENDATIONS
The results of this analysis of property sales in the vicinity of the post-1998 projects suggest

that there is no support for the claim that wind development will harm property values. The data
represents the experience up to a point in time. The database will change as new projects come on-
line and as more data becomes available for the sites alteady analyzed. In order to make the results
obtained from this initial analysis as useful as possible to siting authorities and others interested in
and involved with wind development, it will be important to maintain and update this database

and to add newer projects as they come on-line.

Gathering data on property sales after the fact is difficult at best. We recommend that the
database and analysis be mainrtained, expanded and updated on a regular basis. This would entail
regularly updating property sales for the projects already analyzed and adding new projects when
they cross a predetermined threshold, for example financial closing. In this way the results and
conclusions of this analysis can be regularly and quickly updated.
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Impact of Wind Farms on
Surrounding Property Values.

 Isthe XYZ Wind Farm located so as to
minimize any effect on property values?

Land Use

* Land uses in area.
» Topography.
+ Vegetative patterns.




Information Sources

Review of literature

Personal inspection of study arcas and operating wind
farms

Inspection of the XYZ Wind Farm Arca.

Review and analysis of property transactions at the
assessor’s offices located in arcas of an existing wind farm

Methodology

Comparison of sale prices within Target Arca to sale
prices of similar properties within a Control Area.
Target Area: A zone in proximity to a wind farm that is
defined by a combination of distance, visibility. and
intervening land uses

Control Arca: Region outside of the target area that is
considered a zone where property values would not be
affected by proximity to an operating wind farm.
Averages within the Target and Control areas are then
subjected to a Student’s 7 Test to determine if there is a
true difference in the means. If the calculated ¢ value is less
than the Standard 7 value, there is no statistically
significant difference between the two averages.

b2




Data Information

Sales and information concerning those sales were
obtained at local assessor’s offices.

Sales between related parties such as family members,
result of judicial action, bank foreclosures, or to an cnergy
company were not used in the analysis.

These sales are not considered arm’s length transactions.

Collection of anecdotal data

MENDOTA HILLS

Located In Lee County, Illinois near the
Community of Paw Paw.




Property Types

 Agricultural Tracts
* Residential Tracts

« Single-Family Residences




Mendota Results
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965 Bingham Rd. |

P A

« House built in 2005 and placed on Market
Seven Turbines within 1,500 fect of the
house.

1,786 squarc feet; 5 Ac. of land.

« Asking Price was $329,900

Final Sclling Price was $265,000.
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965 Bingham Rd.

Aecrial Photograph of 965 Bingham.
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3569 Paw Paw




664 Ogee Rd.




1995 Cotton Tail

1832 Quail Hollow




Additional Data

New Construction Near Mendota Hills

Address Tred Tvrer Tyog

on iear
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Meadowbrook Subdivision

Located 0.8 miles from turbines

Lot prices increased from $35,500 to $47.900

9 of 11 lots are sold

8 of sales occurred after construction of wind farm
7 houses constructed after the wind farm

New 47 lot addition planned.

Meadowbrook Sub. And Wind Farm

334-'1-3—""

3&:&.&‘ ;“*»i e,




View of Turbines from Meadowbrook Sub.

House within Meadowbrook Sub

12




Conclusion

« Based on these studies, there is no statistical
difference between sale prices of properties
located within proximity to an operating
wind farm and those properties located
some distance from an operating wind farm.

13



ATTACHMENT

Champaign County Stormwater Management Policy

6.4 Alternative Stormwater Storage Areas - Continued

and including the 50-year storm event. Open waterways such as surface overflow
swales shall be designed into the grading plan to receive all excess stormwater runoff.
Depressing sidewalks across such overflow swales to meet this requirement shall be
acceptable. Street ponding shall be allowed only for the conveyance of stormwater
runoff and will be subject to approval by the public body accepting dedication of the

street.

Rooftop Storm Water Storage

Rooftop storage of excess storm water shall be designed and constructed to provide
permanent control inlets and parapet walls to contain excess storm water. Adeguate
structural roof design must be provided to ensure that roof deflection does not occur
which could cause the roofing material to fail and result in leakage. Overflow areas
must be provided to ensure that the weight of storm water will never exceed the
structural capacity of the roof. Any rooftop storage of excess stormwater shall be
approved only upon submission of building plans signed and sealed by a licensed
structural engineer or architect attesting to the structural adequacy of the design.

Automobile Parking Lot Storage Areas

Automobile parking lots may be designed to provide temporary detention storage on
a portion of their surfaces. Automobile parking facilities used to store excess storm
water may be constructed having a maximum depth of stored storm water of 0.6 feet;
and these areas shall be located in the most remote, least used areas of the parking
facility. Design and construction of automobile parking in storm water areas must
insure that there is minimal damage to the parking facility due to flooding, including
minimal damage to the subbase. Warning signs shall be mounted at appropriate
locations to warn of possible flood conditions during storm periods.

Underground Storm Water Storage

Underground storm water storage facilities must be designed for easy access in order
to remove accumulated sediment and debris. These facilities must be provided with a
positive gravity outlet unless otherwise approved by the reviewing authority.

Section 7 Protecting Existing Drainage

7.1 Natural Drainage

A.

Existing perennial streams shall not be modified to accommodate onsite flows of
stormwater. Streambanks may be modified, however, incident to the installation of
excess stormwater runoff outfalls, necessary to ensure safety or bank stabilization,
and/or for the improvement of aquatic habitats.

12 February 20, 2003



Champaign County Stormwater Management Policy

7.1 Natural Drainage - Continued

B.  Other natural drainage features such as depressional storage areas and swales shall be
incorporated into the drainage system.

7.2 Agricultural Drainage Improvements

A.  The outlet for existing agricultural drainage tile will be located and the capacity of
the outlet shall be maintained for the watershed upstream of the development area.

B. Existing easements for any agricultural drainage tile located underneath areas that
will be developed shall be preserved. If no easement exists an easement shall be
granted for access and maintenance as provided in Section 9 below. Such easements
shall be of sufficient width and located to provide for continued functioning and
necessary maintenance of drainage facilities. No buildings or permanent structures
including paved areas but excluding streets, sidewalks, or driveways, which cross the
easement by the shortest possible route may be located within the easement without
the consent and approval of any public body to which the easement is granted.

C.  All agricultural drainage tile located underneath areas that will be developed shall be
replaced with non-perforated conduit to prevent root blockage provided however that
drainage district tile may remain with the approval of the drainage district.

D. Agricultural drainage tile which, due to development, will be located underneath
roadways, drives, or parking areas as allowed by Paragraph C above shall be replaced
with ductile iron, or reinforced concrete pipe or equivalent material approved by the
reviewing authority as needed to prevent the collapse of the agricultural drainage

conduit.

E.  Agricultural drainage tile may be relocated within development areas upon approval
of the reviewing authority. Such relocation shall maintain sufficient slope and
capacity to prevent sedimentation and to prevent an increase in scouring or structural
damage to the conduit. Such relocation shall only be with the consent and approval
of the drainage district which is responsible for maintaining the tile. If the tile is not
under the authority of a drainage district the reviewing authority shall consider the
interests of those landowners who are served by the tile.

F.  No storm sewer inlet, outlet, or detention basin outlet shall be connected to farm
drainage tile unless flow is restricted to an amount equal to or less than the discharge
capacity of the tile. Such connection shall only be made with the consent and
approval of the drainage district responsible for maintaining the tile. If the tile is not
under the authority of a drainage district the reviewing authority shall consider the
interests of those landowners who are served by the tile.

G. No fill shall be placed nor grade altered in such a manner that it will cause surface
water upstream of the development to pond or direct surface flows in such a way as to

13 February 20, 2003



Champaign County Stormwater Management Policy

7.2 Agricultural Drainage Improvements - Continued

create a nuisance.

H.  All surface runoff water shall exit the development at nonerosive velocities. All
subsurface flows shall exit the development at such a velocity so as to prevent an

increase in scouring or structural damage to off-site tile drains.

1. Sizing of culvert crossings shall consider entrance and exit losses as well as tailwater
conditions on the culvert.

Section 8 Joint Construction

Storm water storage areas may be planned and constructed jointly by two or more landowners so
long as compliance with this policy is maintained.

Section 9 Easements

Easements to the County, township, drainage district or other public authority to provide for
maintenance of public drainage facilities which serve the site and which are or are to be
dedicated to, owned by, or under the control of such public authority shall be granted to further
this policy when the need for such facility is in whole or in part specifically and uniquely
attributable to the proposed development. All known agricultural drainage tile located
undemeath areas to be developed shall be granted an easement if no written easement exists
prior to development. Such easement shall be approved in writing by the public body to which
they are granted and recorded in the Champaign County Recorders Office before the reviewing
authority issues any final approval except in the case of subdivisions where such easements are

shown on the plat.

Section 10  Rule of Construction

These policy guidelines shall be construed liberally in the interests of the public so as to protect
the public health, safety, and welfare.

Section 11 Waivers

Any or all of these policies may be waived or varied by the reviewing authority in accord with
the applicable provisions of Article 18 of the Champaign County Subdivision Regulations or
Section 9.1.9 of the Champaign County Zoning Ordinance.

14 February 20, 2003
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Did You Know?

In Y4 years of testing Beck's
SureGro® coated soybeans have
provided over 8. 100 more plants per
acre and over 1 Bu/A more yield
over non-coated seed! Pius, afl Beck's
soybean products are covered by &
100% Repiant Folicy

Contact Beck's or your focal Beck
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By TOM C. DORAN
AgriNews Publications

BLOOMINGTON, 1. — Wind

Sky H|gh

Wind towers may limit aerial applications

faros are becoming & major contribu- |

tor in the quest toward wire renew-
uble encrgy. but growers seed to be
aware of potential agricuftural po-
duction limitations these towers could
create,

The construction of wind turbines

has not only bonefited the national -

ensrgy picture, but also provided sddi-
tional incerre to landownets.

>However,300-l‘ontu?mhm'uu{nnm

alsa are creating some mforeseen ;
snd

Guall
srowers whoe afilize werial upphmhm

Due to safety copgerts, sgricultur!
aerigl sapplicators ure not able to fly
into some aress with wind torbines,
and are forod ta add a swcharge in
other sreas with towers dus to the

additional costs of liability insurance -

and fuel.

State and oetional asrial applica-
tor organizations are urging wind
farm devdlopers to work with' them
tirwsrd improving their safety.

“We're n oppomd to wind anav

executive director uf the National
Agricultural Applicstars Associativn.

“You can't argue against clean
enetgy, bat if wwu can take into
sccount the well being of otixs people
and what Kind of eriteria they need W
de their job such as in our mdusioy
the placement of these thing: is
important 2

Jenn Payne
s PertiBizer o
iation. concurred this is Dot @ anti-
wind messuge.

“It's just when farmers xusn Rl
negotiate theso contoacts (with wind

cosapanes? they really need to under-
stend that if aerial applicstion i
something important to them, then
they should use that ws & negotiation
taol beeanse they'rs poing W be paying
more for it if they can get & ot wll”
Puyne said.

As tha usage of fungicide and insec wmﬂplmnhumhbmd

ticide becomes more of # mainstay of

. crop production end provides & potsn-

tial for yield increases, giving up a five
10 10 bushels an acre booet noeds to be

about  factored I when negotinting for @

wind tower on ope’s land, sccording to
Payne

“Olwiously in the last fow yoars
there har been a ot of emphasis on
the whole fungicide aspoct and, yes, it
in an important tool. Sometimes insec-
ticides or hesbicides are very tapor-
tant tools as well as gotting fertilizer
on by air” said Scott Schertz of
Schertz Aerial Service in Hudgon, -

*Overnll. it is importart for firm-
v to have a plarform svailalie to pro-
tect their crops when they can’t get
fnto the flelds practically because the
crops are too wet or other situations.

“It is & important tool for agrical
ture that is well established, that hae
been = normal part of the existing
farm practice in this aréa.

“They are a real safety hazard, nm
it is very intimid 10 work
them. Tt is additiona! ﬁml and addi-

Aarial applicators are required 1o lly low o the ground 1o preven! crop treatments from drifting,
keep the chemical on target, follow all product label directions and restrictions and keep buffer
zones between the targe! field and sensitive sites such as waterways and wildlife areas.

what is around them and even next o
them.”

Chuck Hmmmopemtena
fiying service at Vieder, said “if there’s
& $add we can do, we'll do #t.”

"But I'm abeclutely oot going to
aendmzctoneutmypﬂoummaﬁeu
with 8 buneh of towers sround it and
et e ” hcsﬁwed‘ﬂm»dmebot~
tom line”

Lendownsere with a tower may nui
valy be lmpacted o terme of aerial
spraying, but slso their neighbors who
uuynuthmrrnmrfum

“Whether you have a oxrbma-
the ground ot you don’t but have tur-
bises »ll around your ground, it may
or may not ever be able {0 Lo sy
with an airplane again,” Holowarth
naid.

"It depends an the locution of the

obatructions, and if they
impact our operations even if we can
do it, they are still gomng to get a sur-
charge for it." Schertx suid. “Any time
that a wind tower is involved, and it is
ali shetroction of our normal routine,

to professionals about serinl applics
. +dion and the professionsis tell them
- this and that. | don’t know who they're

Jandowness to el mvilied with those

we do enforce the surcharge On my
work onder, if it ie withio & mile and it
Gir operations, there is 2

“Obvisusiy. if there i a field where
&8 wind tower iz strictly beside and we
den't have to go cromsways at ali, for
instance, 1 don't charge for it.

*Bat if you have o gituation where
the field is clear but you've W them all
the way around it. that'’s a huge issuc”

Holzwarth said that wind energy
companies “tell fermer’s they've Lulked

calling profesmonals. but i's not any
body wim is sitting in an airplane”

"} will admit 1 am biased. [ question
if it W in the long term interest of
items,” Schertz said

“But strictly from the serial apph-
cation side, o litte cooperntion from
the wind power compantes would eer-
tainly help wnd | would say Tve had

Sec LIMIT; page A8

=



saches milestone

erate
avery
ns of
alg of

Tent-

tons
aally,
 mil-
road,

t of
d in
wuld
" the
1030,

ower
jobs

gas
king
" the

,500
y to
this

D WITH
URS COMES

year, expanding the country's
wind energy fleet by 48 per-
cent and bringing the total
capacity to about 24,300 MW.

Although 20,000 MW is
an important milestone,
wind power provides just
over 1.5 percent of the
nation’s electricity, far helow
the potential identified by
experts, according to AWEA.

Still, it is one of the
fastest-growing electricity
sources today, providing 35
percent of the total new
capacity added in 2007 —
second only to natural gas.

The United States had
1,600 MW of wind power
installed by 1985; 2.000 MW
installed by 1999; and 5,000
MW by 2003.

Its first 10,000 MW was
instatlea oy mid-20086.

conduct a study on the safe
height and distance that wind
turbines can be installed in
relation to aviation sites.

The amendment was includ-
ed in the version passed by the
U.S. House and awaits action
by the Senate.

“These vertical obstacle are
a major safety concern to aerial
applicators and significantly
hamper agricultural produc-
tion,” according to the issue
brief

Since 1895, 7.1 percent of all
aerinl application fatalities are
the result of collisions with
towers

“Wind energy towers pose
the greatest safety and accessi-
hility concerns to agricultural
aviators becauvse of their pro-
Jected rapid growth in the com-
ing vears and the manner in
which many of these towers are
often clustered closely togeth-
er,” the NAAA said in the brief.

“Without wise placement
and proper marking of towers
in agricultural arcas, farmers
may be at risk of losing impor-
tant aerial application services
performed on their ¢ropland.

“Towers sited directly in the
flight path of aerial applicators’
landing strips and/or hamper-
ing the accessibility of treat-
able cropland could literally
shutdown aerial applicators’
businesses.

“This would detrimentally
affect, in some instances, the
only method farmers have
available to them when the
time comes to apply crop pro-
tection chemicaly, fertilizers
and seeds to foster crop growth.

“Aircraft help in treating
wet fields when crop foliage is
too heavy to allow ground rigs
to enter. An aircraft can accorn-

Y" L:ﬁ
B g o N

IND A CUP HOLDER, T06>
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ACCOULIL LIe sdIely and agricul-
tural production issues of the
aerial applicator.

“Erection of these towers
should be away from the prime
agricultural fand.”

The NAAA established the
following safety guidelines that
it requestg be met before the
construction of towers:

B Petitions for constructing
towers should be provided to
the local government zoning
authority, landowners and or
farmers and aerial applicators
within at least & one-half mile
radius of a proposed tower, and
the state or regional agricultur-
al aviation association, no later
than 30 days before tower con-
struction permits are consid-
ared for approval.

This information should

include the proposed location of

oach turbine generator, each
metearclogical tower including
the height to be associated with
the wind farm, the distribution
sub-station and any connecting
power lines from the genera-
tors, and power lines connect-
ing the aub-station to the exist-
ing electrical power grid;

B Towers should not be
erected on prime agricultural
land in a manner that may
inhibit aerial applicators’
avcess and ability to treat the
land;

M If a proposed tower is to

Limit

B T L TR ) o

treate;

B [n the event that a pro-
posed tower is constructed on
prime agricultural land or in
the vicinity of auch land. tow-
ers should be freestanding
without guy wires. Further
more, towers should be it and
well marked so they are cleariy
visible to acrial appheaters:

B Towers ereeted with guide
wires, particularly the meteor-
alogical testing towers, sheuld
be marked with two wable
warning splieres on each guy
wire, highly visible sleeves on
the lower end of the eables that
extond at least cight feet above
the neight of the highest crop
that may be grown thers, and
properly lit;

W noihe event that o nun-
het of proposed towers are to be
constructed on prime agricul-
tural land or in the vicinity of
auch land, the towers shoold be
constructed in a Hnear patioon,
not a disordered, clustersd pat-
tern that would make an area
complitely inaceassible by oo
and

8 Durnng construction snd
upon completion, the sperator
of the wind farm should pro-
vide detailad held layout intor-
mation to the local povernment
zoning authority and make thus
information available to those
working in close prozimily to
that area.

From page one

“The placement is a huge
issue on how difficult it is to
work around them, and obvi-
ously they have their own
interest and they are not very
concerned about other stake-
hoider interest in safety.”

Schertz noted that his
business hag been impacted
by wind farms already con-
structed in central [llinois.

A small amount of the
impact has been felt in arcas
where Schertz can no longer
spray due to turbines in those
fields.

“Another part of the im-
pact has heen some people
have not asked us to spray
because of that. I reallv thing
that has probably been a big-
ger impact.” Schertz said.

“I'm not saying that maybe
they knew already that it was
too much of a niess and there
wasn’'t any point of asking,

but I have noticed a decrense
in market share in arcus
where there are a ot of
them.”

if the

e

Schertz was asked
downdraft of the bla
tion causes convern for pilots

“Yes it i< an impact. I fsn’t
necessarily what | would call
a downdraft. but it does dis-
rupt the airflow and ohvions-
by an atrpiane 13 operating in
that air

*Qo if it is to the point basi-
callv that thev're
extract energy out of the
they're dizturbing the air. The
more power they pull out, the
more it dizturbs it oand it is
rough around them when
youre into that situation

‘.b*%v (23]

“Yes, that 1< another factor
I mean they are aot static
ubetacles. They impuet the ay
and theyv're variable Tt adds o
lot of complexity to the spera-
tion.”
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Non-wind turbine landowners should 1nvest1gate spraying impact

By TOM C. DORAN
AgriNews Publications

BLOOMINGTON, Ill. — Aerial
application may not only be limited to
farmland with wind turbines, but also
nearby, and landowners should take
ateps to assess the potential impact,

With wind farms sprouting up
throughout the Midwest, some aerial
gprayers may not be able or want to
apply chemicals on land with tur-
bines, depending on the layout and
the number of towers in a particular
area.

In other cases, the location or num-
ber of turbines on one property may
either limit an aerial applicator’s

access to adjacent property without a
tower or increase the application cost
due to the higher risk.

Jerry Quick, IHlinois Farm Bureau
senior counsel, who has conducted
wind farm informational meetings
throughout the state, wag asked what
advice he would have for a landowner
whose aerial application options are
limited by his neighbor’s wind towers.

“They need to discuss that with
their personal legal counsel, and per-
haps the also need to discuss that
with the wind company and see what
they have to offer. They should also
talk to the sprayer,” Quick said.

He added that at least one wind
energy company has said they would

“turn off the turbines for a period of
time to enhance the spraying process.”

From a legal standpoint, the rights
of the non-wind tower landowner and
the potential for aerial application
limitations have not been addressed
in any case study.

“To the best of my knowledge, there
is nothing out there at the present
time. Also I am not aware of anything
moving through the court system
where there has not been a final deci-
gion but it has actually been filed,”
Quick said.

Any policies regarding where an
aerial applicator can spray when wind
towers are involved are up to the dis-
cretion of the individual fliers.

Quick includes in his presentations
on wind farm legal issues comments
about aerial sprayer in this scenario.

“I'm not saying, nor do I believe,
nor have 1 learned that it’s impossible
to have aerial spraying if you have
wind turbines,” he said.

“But what I am saying is you need
to think about how this might impact
your ability to get aerial spraying
because there may be some aerial
sprayers out there who, depending on
your configuration and numbers, will
not do it or they'll do it but it's going
to cost you more.

“You just need to know upfront.
Find out how this is going to impact
you. Hopefully, it won’t, but it might.”

Auction Calendar

Fri,, Oct. 24 - 58.8 Acres, 9 a.m., Jack Riley,
Toulon, 111., John Leezer/Jim Maloof Realtor, (309)
286-2221.

Fri, Oct. 24 ~ 42 Acres m/l, 9 a.m., Ted
Fairfield, Toulon, Ill, John Leezer/Jim Maloof
Realtor, (309) 286-2221.

Fri., Oct. 24 — 182.55 Acres in 2 Tracts, 11 a.m.,
Jeanne Tepen & Darrell L. Smith, Jacksonville,
INl., Middendorf Bros., (217) 243-5486.

Fri.,, Oct. 24 - 192 Acres, 11 a.m., Lawrence
Bager Trust, Earlville, 1L, McConville Realty &
Auction, (815) 539-5673.

Sat., Oct. 25 — Fall Consignment Auction, 9:30
a.m., Pecatonica, 111, NI TE, Equipment, (815}
2338-90986.

Sat., Oct. 25 ~ Real Estate & Farm Equipment,

& Monroe Marquard Estates, Venedy, Ill., Mark
Krausz Auction Service, (618) 588-4917.

Sat., Nov. 1 —~ Estate Auction, 10 a.m., Dennis
Bombal Estate, St. Elmeo, Ill.,, Hannagan Auction
Company, (618) 829-5248.

Sat., Nov. 1 - John Deere Signs & Memorabilig,
10 a.m., Verlan Heberer, Maoline, Ill., Aumann
Auctions, (888) 282-8648.

Sat., Nov. 1 - 800 Acres, 10:02 a.m.,
Steffensmeier Family, Mt. Pleasant, lowa,
Richard Realty, (319) 385-2000.

Sat., Nov. 1 — Farm Equipment, 10:30 a.m. CST,
Paul Simatovich, Valparaiso, Ind., Niemeyer
Auction Service & Realty, (219) 696-7212.

Sat., Nov. 1 - 240 Acres-Personal Property,
10 30 a.m., Bernadine Worland Estate, Clare, I11.,

5 *f‘r!',,, o EAVIUSEN. PECIOE DNROY

Culp Trust & First Mid-lllinois Bank & Trust,
Neoga, Ill., Schmid Auction & Realty Co., (217
857-1507.

Fri.,, Nov. 14 — 240.86 Acres n/1 in 3 Tracts, 10
a.m., Glenda Waterfield, Marsha Willander &
Judith Moentgomery, Fairview, Iil., Van Adkisson
Auction Service, LIC, (309) 426-2000,

Fri., Nov. 14 - 120 Acres m/l in 1 Tract, 10:30
a.m., Steve & Lorna Cox, Marshall, I1l., Haycraft
Auctirn Co., Inc., (217) 935-6286.

Fri, Nov. 14 - 62 Acres, 10:30 a.m., Richard
Scheer, Seneca, Il., McConville Realty & Auction,
(815) 246-7020.

Sat., Nov. 15 - Farm Equipment Consignment,
9:30 s.m., Thorntown, Ind., Collins Fqguipment,
(765, 136-T300.
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SECTION 1

BASELINE AND MONITORING STUDIES FOR WIND PROJECTS

PRE-PROJECT ASSESSMENT
The primary purposes of pre-project assessment studies are to 1) collect information

suitable for predicting the potential impacts of the project on wildlife and plants and 2)
design the project layout (e.g., turbine locations) so that impacts on biological resources
are avoided and minimized. To the extent possible, this pre-project assessment may
utilize existing information from projects in comparable habitat types in locations close to
the proposed project. The site-specific components and the duration of the assessment
should depend on the size of the project, the availability and extent of existing and
applicable information in the vicinity of the project, the habitats potentially affected, the
likelihood and timing of occurrence of Threatened and Endangered and other Sensitive-
Status species at the site, and other factors such as issues and concerns identified during
public scoping. Each component is discussed below. The results of the information
review and baseline studies should be reported to the affected stakeholders (e.g., state and

federal wildlife agencies) in a timely fashion.

Information Review
Existing information on species and potential habitats in the vicinity of the project area

should be reviewed and if appropriate, mapped. Sources of existing information should
include resource agencies, local experts, recognized databases (e.g., Priority Habitats and
Species [PHS] database), and data gathered at other nearby wind plants or other types of
projects. This information should be used to develop a current state-of-the-art field and
analysis protocol that is reviewed and approved by the state wildlife agency.

Huabitat Mapping
Key information about general vegetation and land cover types, wildlife habitat, habitat

quality, extent of noxious weeds, and physical characteristics within the project area
should be collected and compiled using current state-of-the-art protocols.

Raptor Nest Surveys
At a minimum, one raptor nest survey during breeding season within I-mile of the project

site’ should be conducted to determine the location and species of active nests potentially
disturbed by construction activities, and to identify active and potentially active nest sites
with the highest likelihood of impacts from the operation of the wind plant. A larger
survey area (e.g., a 2-mile buffer) is recommended if there is some likelihood of the

" Site - a project “site” for the purposes of addressing potential raptor nest disturbances is defined as the
furthest extent of a ground disturbing activity and includes gravel! sites used for construction, overhead and

underground electrical routes, new and upgraded substations.
1



occurrence of nesting state and/or federally threatened and endangered raptor species
(e.g.. ferruginous hawk. bald eagle, golden eagle), or if empirical data on displacement
impacts may be monitored after construction (see Research-Orientated Studies Below).

General Avian Use Surveys
A minimum of one full season of avian use surveys is recommended following current

state-of-the-art protocols to estimate the use of the project area by avian species/groups of
interest during the season of most concern (usually spring/early summer). Additional
seasonal data (e.g. fall or winter) is recommended in the following cases: 1) use of the
site for the avian groups of concern is estimated to be high relative to other projects, 2)
there is very little existing data regarding seasonal use of the project site, and/or 3) the
project is especially large. This additional avian use data should be collected to refine
impact predictions and make decisions on project layout.

Surveys for Threatened, Endangered and Sensitive Species

If existing information suggests the probable occurrence of state and/or federal threatened
or endangered or sensitive-status species on the project site at a level of concern, focused
surveys are recommended during the appropriate season to determine the presence or
likelihood of presence of the species. For example, if bald eagles are expected to winter
in concentrations in the project vicinity, targeted surveys to estimate bald eagle use of the

site would be appropriate.

MINIMIZATION OF WILDLIFE IMPACTS
One goal of the pre-project assessment is to help design the project to avoid, reduce and
minimize impacts to habitat and wildlife. Below are some considerations for avoiding

and minimizing impacts to wildlife.

Avoid Impacts

e Encourage development in agricultural and already disturbed lands, including
using existing transmission corridors and roads where possible.

e Use of tubular towers is recommended to reduce the ability of birds to perch on
towers and to possibly reduce the risk of collision. Discourage the use of lattice

towers, particularly those with horizontal cross-members.

e Discourage tower types that employ guy wires. If guy wired towers are approved,
encourage the requirement of bird flight diverters on the guy wires.

e Avoid high bird concentration areas, especially concentration areas of sensitive
status species, and breeding sites.

e Discourage the use of rodenticides to control rodent burrowing around towers.

e Encourage the protection of PHS priority habitats.



Minimize Impacts

e Minimize use of overhead power lines.”

e When overhead lines are used, use designs that avoid and minimize impacts to
raptors and other birds (e.g.. adequate conductor spacing. use of perch guards).

e Minimize the use of lights on towers, in accordance with federal, state, and local
requirements, wherever possible because they may attract flying wildlife to the
vicinity of the turbines in certain conditions.

¢ Encourage the control of noxious weeds in accordance with federal, state, and
local laws. Encourage the control of detrimental weedy species that invade
existing habitat as a result of disturbance from construction and operation.

e Encourage the requirement of a complete road siting and management plan,
including vehicle-driving speeds that minimize wildlife mortality.

e Encourage the requirement of a fire protection plan.

Reduce or Eliminate Impacts Over Time

e Encourage a decommissioning condition that would require removal of the
turbines and infrastructure when it ceases operation, and restoration of the site to

approximate pre-project conditions.

OPERATIONAL MONITORING
As is the case with most development, some mortality of bats and birds is expected to

result from wind power projects. However, it is anticipated that significant impacts to
wildlife can be avoided or lessened at most wind projects if proper pre-project assessment
is implemented and good project design and management practices are established.
Monitoring studies, such as carcass surveys, using current state-of-the-art protocols are
required to determine the actual direct impacts of the wind farm on birds. The duration
and scope of the monitoring should depend on the size of the project, and the availability
of existing monitoring data at projects in comparable habitat types.

A Technical Advisory Committee (TAC) is recommended to be responsible for
reviewing results of monitoring data and making suggestions to the permitting agency
regarding the need to adjust mitigation and monitoring requirements based on results of
initial monitoring data and available data from other projects. The range of possible
adjustments to the monitoring and mitigation requirements should be clearly stated in the
project permit (e.g.. Conditional Use Permit). Adjustments should be made if
unanticipated impacts become apparent from monitoring data. Examples of such changes

* However. use of overhead power lines might be warranted if habitat type is of concern.



may include additional monitoring or research focused to understand the identified
impacts (e.g.. bats) and creation of raptor nesting structures (artificial or natural. on or
off-site) if significant impacts to raptor species are identified. Adjustments that are not
teasible because they would make the wind project un-financeable include removing
turbines or shutting down turbines during certain periods of the year. Adjustments can
also reduce monitoring requirements based on monitoring data and site-specific

conditions.

Potential members to the TAC include stakeholders such as state and federal wildlife
agencies, the developers, environmental groups, landowners, and county representatives.
Protocols for conducting the monitoring study and procedures for reporting and handling,
and rehabilitating injured wildlife should be reviewed by the TAC. Progress reports
summarizing the monitoring results should be reported to the TAC on a quarterly basis.
Reporting schedules and scope of reports will be developed in the event of unusual

unanticipated avian mortality.

RESEARCH-ORIENTED STUDIES
Standard pre-project assessment studies and standard fatality operational monitoring have

been distinguished from more research-orientated studies. At some projects, additional
studies that utilize pre-construction data may be conducted to test specific research
hypotheses about impacts to a particular species or group of species. Rather than being
necessary for pre-permit assessment, such studies are often more research-oriented and
often are focused on indirect impacts, such as displacement, that provide information for
future projects. Examples include the use of gradient analysis in understanding the level
of displacement of grassland nesting birds as a function of distance from turbines or
raptor nest monitoring comparing density and nest success before and after operation of
the wind plant. If such studies are determined to be important to the overall
understanding of wind energy/wildlife interactions, they should be designed to follow
appropriate experimental designs and state of the art protocols (Anderson et al. 1999,
Morrison et al. 2002). Funding for these more research- oriented studies should be
solicited from multiple sources, including the wind industry, environmental groups, state
and federal agencies, advocacy groups and other sources.

REFERENCES

Anderson, R.L., M.L. Morrison, K. Sinclair, M.D. Strickland. 1999. Studying wind
energy/bird interactions: a guidance document. National Wind Coordinating

Committee Avian Subcommittee.

Morrison, M.L., W.M. Block, M.D. Strickland, and W.L. Kendall. 2001. Wildlife study
design. Springer-Verlag New York, Inc., New York, NY. 210 pp.



SECTION 2
WIND PROJECT HABITAT MITIGATION

General Principles for Wind Project Siting and Mitigation
These principles are intended for projects proposed for sites east of the Cascades, where
almost all wind projects have been proposed to date. These principles would require

review and revision for sites west of the Cascades.

Implementation of the mitigation measures contained in this proposal are presumed to
fully mitigate for habitat losses for all species, including species classified as

“protected,” in the Washington Administrative Code, but excluding species classified
as state “endangered” or federally “threatened” or “endangered,” for which additional

species- and site-specific mitigation may be necessary.

Wind project developers should be encouraged to site wind power projects on
disturbed lands (i.e., developed, cultivated, or otherwise disturbed by road or other
corridors).

Wind project developers should be encouraged to place linear facilities (such as

collector cable routes, transmission line routes, or access roads) in or adjacent to
existing disturbed corridors in order to minimize habitat fragmentation and

degradation.

Wind project developers should be discouraged from using or degrading high value
habitat areas, especially shrub-steppe habitat in “excellent” condition.

Wind project developers are responsible for acquiring replacement habitat under this
proposal and for management of such lands for the life of the project, unless
otherwise indicated.

WDFW mitigation guidance seeks to recognize the full range of environmental
benefits and impacts of development in determining appropriate mitigation, including

the fact that wind is a renewable energy resource that can replace fossil fuels and
other energy sources that have serious environmental consequences to plant and

animal species and habitats.

MITIGATION FOR PERMANENT HABITAT IMPACTS

A. No mitigation required for cropland, developed, or disturbed areas

No mitigation will be required for impacts to lands that have little or no habitat
value. Examples include lands that are:

e Currently being cultivated;

e Developed (long term); or
e Disturbed by an active road or other corridor that eliminates natural habitat
values.



B. Criteria for Mitigation by Acquisition of Replacement Habitat
In each of the mitigation categories listed below, the criteria indicate that the replacement
habitat should be:

e Like-kind (e.g.. shrub-steppe for shrub-steppe; grassland for grassland) and/or
of equal or higher habitat value than the impacted area, noting that an
alternative ratio may be negotiated by a wind developer and WDFW for
replacement habitat that differs from impacted habitat;

e Given legal protection (through acquisition in fee, a conservation easement, or
other means);

e Protected from degradation for the life of the project to improve habitat
function and value over time;

e In the same geographical region as the impacted habitat; and

e Jointly agreed upon by the wind developer and WDFW.

If a wind power applicant meets these criteria, then the following ratios apply:

1. Acquisition of Replacement Habitat Subject to Imminent Development — 1:1
One acre of suitable replacement habitat will be accepted as mitigation for one
acre of permanently impacted habitat where the replacement habitat is subject to
imminent development — that is, there is a credible plan to develop the
replacement habitat within five years and WDFW concurs with this assessment.

Rationale: There is no net loss of habitat function or value where the replacement
habitat would be lost but for its acquisition as mitigation. In fact, there should be a net
gain in habitat value over time since protection of the replacement habitat (of equal or
better value than the impacted area) will usually result in improved habitat value.

2. Acquisition of Grassland, CRP Replacement Habitat — 1:1
One acre of suitable replacement grassland or CRP habitat will be accepted as

mitigation for one acre of such habitat that is permanently impacted.

Rationale: Habitat values are protected under this approach because:

e Development of degraded grassiands or CRP habitat is preferable to
development of shrub-steppe or other high value habitats.

e The replacement habitat was at some risk of development and is now given
permanent protection.

e The replacement habitat is likely to improve in habitat function and value over
time as degrading forces are removed.

e The value of the replacement habitat is equal to or better than the habitat value
of the impacted area.

e The 1:1 ratio combines a number of factors -- which could require much time,
effort, and expense to analyze and process -- in a simple and equitable
approach.



3. Acquisition of Shrub-Steppe, Other High-Value Habitat— 2:1
Two acres of suitable shrub-steppe or other high-value replacement habitat will be
accepted as mitigation for one acre of permanently impacted shrub-steppe or other
high-value habitat. In this context, “other high-value habitat” includes
lithosol/shrub matrix (plant communities on lithosol soils intermixed with other

plant communities on deeper soils).
Rationale: A net gain in habitat value is likely under this approach because the
replacement habitat:

e Was at some risk of development and is now given permanent protection.

e s likely to improve in habitat function and value over time as degrading
forces are reduced on the protected area.

e Value is equal to or better than the habitat value of the impacted area.

o The 2:1 ratio combines a number of factors -- which could require much time,
effort, and expense to analyze and process -- in a simple and equitable
approach.

Exception for habitat in “excellent” condition: Where a wind project will
affect habitat in “excellent” condition (based on federal methodologies for
assessing range land, or other method acceptable to WDFW), wind project
developers will engage in additional consultation with WDFW regarding suitable
mitigation requirements for such habitat.

MITIGATION FOR TEMPORARY IMPACTS TO HABITAT

Temporary impacts to habitat are those that are anticipated to end when construction is
complete and land has been restored. Temporary impacts include trenching for
placement of underground cables, construction staging areas, lay-down areas, and
temporary construction access. Temporary impacts also include the portions of road
corridors that are used during construction but that are re-vegetated at the end of
construction, but do not include the portions of roads that continue to be used for project
operations (which are considered permanently affected). The goal of restoration of
temporary impacts should be to restore the disturbed habitat to a condition that is at least

as good as its pre-project condition.

A. No Mitigation Required for Temporary Impacts to Cropland, Developed or
Disturbed Areas (same as for permanent impacts)

B. Restoration, Mitigation for Temporary Impacts to Grass, CRP Lands -- 0.1:1
Temporary impacts to grassland or CRP habitat can be mitigated by:

e Implementing a WDFW approved restoration plan for the impacted area. A
restoration plan should include site preparation, reseeding with appropriate

vegetation, noxious weed control, and protection from degradation (irrigation
7



or planting with live plants will not be required).

e Acquiring 0.1 acres of suitable replacement habitat for every acre temporarily
impacted by the project.

e A good faith effort should be made to restore the impacted area, however
long-term performance targets should not be imposed since temporal losses
and the possibility of restoration failure are incorporated into the acquisition
and improvement of replacement habitat.

e WDFW and a wind developer may agree on other ratios and terms where
doing so is mutually beneficial.

C. Restoration, Mitigation for Temporary Impacts to Shrub-steppe Habitat—0.5:1
Temporary impacts to shrub-steppe habitat can be mitigated by:

e Implementing a WDFW approved restoration plan for the impacted area. A
restoration plan should include site preparation, reseeding with appropriate
vegetation, noxious weed control, and protection from degradation (irrigation

or planting with live plants will not be required).

e Acquiring 0.5 acres of suitable replacement habitat for every acre temporarily
impacted by the project.

e A good faith effort should be made to restore the impacted area, however
long-term performance targets should not be imposed since temporal losses
and the possibility of restoration failure are incorporated into the acquisition
and improvement of replacement habitat.

e WDFW and a wind developer may agree on other ratios and terms where
doing so is mutually beneficial.

Customized Acquisition and Restoration Packages — This Habitat Mitigation proposal
should not be viewed as preventing or discouraging WDFW and wind developers from
negotiating “customized” or “alternative” mitigation packages where circumstances make
it desirable for both parties to use accepted methodologies (such as NRDA or an

alternative mitigation option) to do so.



SECTION 3
WIND POWER ALTERNATIVE MITIGATION PILOT PROGRAM

INTRODUCTION: This pilot program offers an alternative to conventional mitigation
for wind projects that can greatly improve the habitat value per mitigation dollar as well
as provide a more streamlined and efficient mitigation process for applicants. A
significant feature of the pilot program is that it links targeted acquisition by WDFW of
the highest value habitat in central and eastern Washington® with sustained “stewardship”
funding from wind projects to restore, manage, and monitor these critical habitat areas.
Fortunately, many of the areas that have the highest habitat values are also low cost,
providing an outstanding opportunity to maximize the value of mitigation funds.

Because the Alternative Mitigation Pilot Program is experimental in nature, the fee will
be reviewed annually, and adjusted as necessary, by WDFW to ensure that it is equitable,
compared to the conventional mitigation option in Section 2, and provides incentives to
encourage significant participation by wind developers. In addition, the Alternative
Mitigation Pilot Program will be reviewed and evaluated at the end of five years, along
with the other sections of the Wind Power Guidelines.

GOAL: The goal of the Wind Power Alternative Mitigation Pilot Program is to provide
an optional and streamlined approach to mitigation that results in better habitat value and
is more attractive to wind developers than conventional “on-site” mitigation.

PRE-PROJECT ASSESSMENT, OPERATIONAL MONITORING

A wind project applicant may either:

. Follow the guidance set forth in Section 1 of the Wind Power Guidelines document
(Baseline and Monitoring Studies for Wind Projects), or

2. Follow a streamlined process (to be negotiated with WDFW) if the project is to be
sited in an area that has been determined by WDFW to present a low probability of
significant risk to wildlife (and efforts have been made to avoid and minimize

wildlife impacts).

ALTERNATIVE HABITAT MITIGATION
After determination by the wind project applicant, in consultation with WDFW, of the

project’s impact on habitat (in terms of acres permanently and temporarily impacted, and
the type and general quality of habitat impacted), the applicant and WDFW will identify

the appropriate annual fee for the life of the project’, based on an Alternative Mitigation

Fee Rate of $55.00/acre/year for each acre of replacement habitat that would be owed

* At the time of this writing, a request is being made to the State Legislature for an appropriation in the

2004 Supplemental Operating Budget.
* “Life of the project™ is defined as beginning at the end of the first year of commercial operation and

ending with implementation of the project decommissioning plan.



using the ratios and analysis contained in Section 2.°

As noted above, the Alternative Mitigation Fee Rate will be reviewed annually, and
adjusted as necessary, by WDFW. Changes to the fee will be applied to future wind
development proposals (for which mitigation has not yet been determined); changes in

the

fee will not be applied retroactively.

General provisions:

The fee listed above is based on habitat in “average” condition and can be increased
or decreased by up to 25% to account for differences in habitat quality.

The applicant will be required to implement an approved restoration plan for
temporarily impacted areas (in accordance with Section 2).

In cases where the project impacts a mixture of habitat types, the fee schedule will be
applied accordingly (to the nearest acre).

The annual fee will be used primarily to support “stewardship” of high-value habitat
in the same ecological region as the project (for management, monitoring, restoration,
protection from degradation). It is envisioned that these annual stewardship funds
will be applied to strategically important habitat in central and eastern Washington
that is newly acquired by WDFW. The annual fees will be deposited into a dedicated
WDFW account and may also be used for acquisition.

[f the applicant and WDFW cannot agree on a mutually advantageous “‘package”
under the alternative mitigation program, the conventional mitigation guidance in
Section 2 will be applied to the project.

*To
1)

3)
4)

determine Alternative Mitigation Fee, use the guidance provided in Section 2 to:

Determine acres permanently and temporarily impacted by project for the shrub-steppe and grass
categories (i.e., permanently impacted shrub-steppe, permanently impacted grass/CRP, temporarily
impacted shrub-steppe, and temporarily impacted grass/CRP);

Multiply the acres in each of the four categories by the applicable ratio (e.g., shrub-steppe acres
permanently impacted x 2.0);

Sum the acreage of the four categories to arrive at the total acres of mitigation owed; and

Multiply this total by the Alternative Mitigation Fee Rate to arrive at total annual payment for the
project.
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Victim/Witness Division
Peggy L. Baker
Jean A. Erickson

Assistant Prosecutors:

Juvenile Division
Lori L. Reisinger

Office Administrator

Civll Division Sandi G. Perry
S{:ott D. Schockling NICK A. SELVAGGIO
Richard L. Houghton, ili Prosecuting Attorney of Champaign County

Champaign County Courthouse
200 North Main Street
Urbana, Ohio 43078
Phone: (937) 484-1900
Fax: (937) 484-1901

May 20, 2008

All Champaign County Township Trustees

Champaign County Commissioners
Logan-Union-Champaign Planning Commission
Champaign County Community Improvement Corporation
Wayne Township Zoning Commission Members

Union Township Zoning Commission Members

Greetings,

1 am pleased to present to you the report of the Champaign County Wind Turbine Study
Group (“WTSG”).

This report is a culmination of eight months of effort (five months of weekly meetings to
study the issues and another three months drafting and rewriting the final product) by
representatives of township and county government, industry, agriculture and community
activists.

The report contains neither draft model legislation nor a recommendation for or against
endorsement of “wind turbines.”

Rather, the report contains the results of the research and critical analysis compiled by
members of the WTSG regarding fourteen readily identifiable issues associated with
wind energy development. The WTSG chose to present its work product in a format that
1s easy to read and understand. Each issue is specifically defined, with accompanying
information assessments and recommendations for action.

The WTSG wants local decision-makers to utilize this report as part of the total
consideration process when or if their particular jurisdiction contemplates taking
legislative or regulatory action with regard to wind energy development.



o

[ am very proud of the commitment WTSG members showed in our 7 a.m. weekly
meetings. I want to also recognize Christopher A. Walker, Esq. for his extraordinary
efforts in serving the WTSG as recording secretary for purposes of drafting and rewnting
this report.

I urge interested readers to use the WTSG report as starting point when considering their
own feelings on wind energy development. While this document will not settle the
debate, it will most certainly assist our citizenry in determining what is in the best
interests of the Champaign County community where wind energy comes to mind.

Thank you for your consideration.

Very Truly Yours,

24

Nick A. Selvaggio
Chair, Champaign County Wind Turbine Study Group
Champaign County Prosecuting Attorney

Enclosures
cc: Champaign County Wind Turbine Study Group
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Foreword
BACKGROUND OF THE WTSG

In May 2007, a local citizen’s group, Union Neighbors United, called upon its Champaign County, Chio
elected officials to provide a forum from which discussion could be held on issues surrounding proposed
wind turbine development in their township. This group of citizens wanted to explore acceptable
approaches to wind energy regulation to ensure that wind energy development would have the least
amount of impact on the health, safety and welfare of Champaign County residents and its surrounding

habitat.

In the months that followed, farmers and owners of undeveloped iands solicited their local
governmental leaders for equal opportunity to engage in dialogue that would enable them to voice
support for wind turbine placement. These groups of citizens felt strongly that this type of renewable
resource would provide the prospects of clean energy, jobs and economic development to Champaign

County.

In September 2007, the Champaign County Prosecutor’s Office agreed to facilitate a series of weekly
community meetings. Participants would be culled from a balanced set of primary stakeholders for the
purpose of sharing information, exchanging ideas and exploring areas of mutual agreement regarding
the potential placement of wind turbines in Champaign County.

The result was the formation of the Champaign County Wind Turbine Study Group (WTSG). Champaign
County Prosecutor Nick A. Selvaggio solicited named representatives from Champaign County Farm
Bureau, Champaign County Township Trustees Association, Everpower Renewables Corp., Logan-Union-
Champaign Regional Planning Commission, and Union Neighbors United to critically debate the merits
and consequences of wind energy development in Champaign County. Although participation in the
discussions would be limited to named WTSG members, the WTSG felt that by having its meetings open
to the public, it would guarantee transparent access to materials studied and viewpoints debated.

For twenty-four weeks, members of the WTSG were given the opportunity to present research materials
from a previously developed list of agreed upon topics. Upon the compietion of one presentation, the
other stakeholders were given the opportunity to present similar or alternative viewpoints and materials
on the same topic. Meeting notes were taken and a compilation of materials presented were retained
for bibliographical reference and possible future use.

MISSION OF THE WTSG

The stated mission of the WTSG was “to inform the decision-makers.” Specifically, the WTSG wanted to
acquire, organize and assess relevant topical information on a variety of wind energy issues. Using the
acquired resources, the WTSG would seek to provide input and formulate recommendations to local



decision-makers who might be considering a governmental response to potential wind energy
development in their region of Champaign County.

WTSG members were mindful that Ohio law places governing responsibility for electrical generation
projects over 50 megawatts on the Public Utilities Commission of Ohio (PUCO) and its Power Siting
Board. WTSG members considered whether their informational gathering role should result in
formulating regulatory guidelines to local leaders. WTSG members decided that they would not draft
model ordinances for local governments to consider. Instead, the WTSG chose to develop a report based
on informational assessments and recommendations of multiple issues related to wind energy

development.

The WTSG was not created by Ohio statutory law. The WTSG has no formal or statutory rule-making
authority. The WTSG is comprised of an informal group of concerned community stakeholders that were
assembled to study the merits of wind energy development. But for WTSG industry representatives, the
members of the WTSG have no specialized knowledge or training in wind energy development. Thus,
this document is limited in its ability to be an authoritative guideline on wind energy development due
to the educational limitations of its membership.

Yet, WTSG members were vigilant in acquiring information from a variety of sources. They discovered an
overwhelming amount of information available from government agencies, private companies,
consultants and organizations from proponents and opponents of wind energy. In addition, news
articles and anecdotal stories were found available for review. The materials collected by the WTSG are
available in total and can be assessed, with the report, at the Champaign County Public Library.

For every document discovered, there were many others not retrieved for review. As such, any cited
materials herein should not be considered to be an exhaustive list of available resources. To the extent
that readers of this document wish to consider additional information to assess and weigh the credibility
of the information and conclusions set forth in this report, readers are cautioned to consider relevant
research and data from qualified experts.

In addition to reviewing this document and reading other materials, the WTSG encourages local
decision-makers studying wind energy development to visit operating wind farms and consult with other
local officials who have previously studied similar issues in their own communities.

FINDINGS AND RECOMMENDATIONS OF THE WTSG

The findings and recommendations of the WTSG are topically organized as follows:

The WTSG studied fourteen (14) different wind energy development topics: Aesthetics, Blade Throw,
Decommissioning, Economics, Environmental Impacts, FAA Lighting, Fire/Emergency Response, Ice
Shed/Throw, Noise, Road Infrastructure, Shadow Flicker, Telecommunications, Turbine Collapse and
Vandalism. The findings and recommendations of the WTSG are topically presented in alphabetical
order.
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The reader will notice that there are varying page lengths of discussion to some of the topics
presented herein. The WTSG cautions the reader not to infer that a higher priority or significance

was allocated to a topic simply based on the resulting “page length differential.” The WTSG considers
each topic equally important to forming a healthy, safe, efficient and economically viable wind energy
development plan for our community. Instead, the WTSG trusts that the reader will recognize that a
topic’s resuiting page length was attributable to the WTSG's finding that certain topics merited more
vigorous debate based on the nature and content of the material available for review and analysis.

For each topic covered, the WTSG defines the problem or issue involved. A summary assessment of the
information presented is then provided. The WTSG concludes a review of the topic by offering
recommendations for the decision-maker on how to mitigate any potential adverse impact that the
particular problem may have on the local community. Where the WTSG failed to reach unanimity on a
particular subject, the alternative viewpoint(s) were provided for the reader’s consideration.

A complete bibliography of information as chronologically presented to and considered by the WTSG is
included in the appendix.

In summary, consideration should be given to balancing the positive and negative impacts of wind
energy on host properties, nonparticipating properties, and the overall community. Decision-makers
should take into account cumulative impacts of wind energy projects in the context of other
development in the region. Residents, businesses and entities in the vicinity of proposed sites can
benefit from a transparent governmental review process in which occasions to voice support, opposition
or concern may be made. Opportunities exist to mitigate the negative impacts of wind turbine
developments through zoning ordinances and use of scientifically accepted methodology.

The WTSG recognizes there are practical arguments for encouraging the WTSG to continue its study of
the issues through the coming months and even years. As technology evolves and more research is
published and peer reviewed, calls for further debate will most certainly ensue. However, the WTSG
recognizes that perpetuating the discussion only serves to delay the delivery of information to
Champaign County’s leadership. At some point, the findings must translate into action. It is hoped that
this document and its referenced materials will assist our governmental representatives in formulating
an action plan that will serve the public good of Champaign County, Ohio.

- Nick A. Selvaggio, WTSG Chair
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1. Aesthetics:

Definition of Issue:

e Aesthetics has been raised as a concern about wind-energy projects. While some people think
turbines are pleasing to view, others likely will not agree. Taking care to place the turbinesin a
manner that takes aesthetics into account will help the project fit more harmoniously with the
community.

Information Assessment:

e There are a number of reasons why proposed wind-energy projects evoke aesthetic concerns.
Modern wind turbines are relatively new to the United States. Some of the early projects were
built in remote areas, but increasingly they are being built in or proposed for areas that are close
to residential and recreational uses, and often in areas never before considered for wind power
uses. The turbines are often taller than any local zoning ordinance, and they are impossible to
screen from view. The movement of the blades makes it more likely that they will draw
attention. National Research Council, “Environmental Impacts of Wind-Energy Projects”, May
2007 at p. 143.

¢ One commentator suggests that communities with a rural setting and a history of farming might
accept harvesting of wind energy as an acceptable use of their land. Ben Hoen, impacts of
Windmill Visibility on Property Values in Madison County, NY (April 2006) (attached as Appendix
B to Faulkner, David, Community Improvement Corporation of Champaign County, “Economic
Impact Study of Wind Farm Development in Champaign County, Ohio”, November 13, 2007).

Recommended Action:

e Local decision-makers should require an aesthetic impact study as part of local jurisdictions’
siting and compliance review process. One option for an aesthetic impact study is to require
wind developers to provide a visual simulation that depicts how the project would look from
different vantage points throughout the project area. The study should specifically address
sensitive areas around the project as defined by the local jurisdiction and taking into account,
among other things, the policies and designations of the State Historic Preservation Office
(SHPO).

e The National Research Council publication, Environmental Impacts of Wind-Energy Projects
(2007), contains an extensive discussion of how aesthetic impacts can be evaluated in
connection with the implementation of projects. National Research Council, “Environmental
Impacts of Wind-Energy Projects”, May 2007 at p. 173-78, 360-75. This publication may be
purchased or accessed online at http://www.nap.edu. Follow the “Energy and Energy
Conservation” link,

e Aesthetic impacts can be mitigated by ensuring the project has visual order and uniformity,
using turbines and towers of consistent height and design, requiring removal of non-operating
structures (as appropriately defined), minimizing the visibility of transmission lines and ancillary



structures, minimizing erosion during project construction and operation, requiring turbines to
be painted white or grey, and prohibiting turbine use for telecommunication antennas,
billboards, and signs. Gipe, Paul, “Design As If People Matter: Aesthetic Guidelines for a Wind
Power Future” (referenced in J. Johnson presentation materials Jan. 29, 2008.)

Utilizing the above considerations, in combination with setbacks as warranted, can resultin a
wind project that is compatible with most existing land uses.

o Some, but not all, of the members of the WTSG agree with Paul Gipe that most existing
land uses include rural residential, row crops, grazing, commercial, schools, religious
sites, some parks, outdoor recreation, tourism, cycling, walking and jogging. Paul Gipe
Ag Workshop Powerpoint, Community Wind.

Members of the WTSG believe that the following questions could help evaluate the potential for
undue cumulative aesthetic impacts associated with new wind turbine projects or expansions of
existing wind turbine projects. (All of the following considerations are from National Research
Council, “Environmental Impacts of Wind-Energy Projects”, May 2007 at p. 150-51.)

o Are the turbines at a scale appropriate to the landscape?
o Are turbine types and sizes uniform within the area?

o How great is the offsite visibility of infrastructure (for example, substations and
transmission lines)?

o Have areas that are inappropriate for wind projects {due to terrain, important scenic,
cultural, or recreational values) been identified and evaluated?

o If the project is built as proposed, would the area retain any undeveloped scenic vistas?

Members of the WTSG acknowledge that there may be difficulty in the interpretation and
implementation of the above considerations.

Some, but not all, of the WTSG members recommend that consideration be given to the
potential aesthetic impact of wind turbine projects on populated areas such as cities or villages.



2. Blade Throw:

Definition of Issue:

e Wind turbine blades can fail resulting in blades or blade fragments coming free and being
thrown from the turbine.

Information Assessment:

e According to Garrad Hassan Canada, Inc.:

o The main causes of blade failure are human interface with control systems, lightning
strike or manufacturing defect;

o Evidence suggests that the most common cause of control system failure is human
error. Many manufacturers have reduced that risk by limiting the human adjustment
that can be made in the field;

o Lightning strike does not often lead to detachment of blade fragments. Lightning
protection systems have developed significantly over the past decade, leading to a
significant reduction in structural damage attributable to lightning strikes;

o Improved experience and quality control, as well as enhancement of design practices,
has resulted in a significant diminution of structural defects in rotor blades; and

o Garrad Hassan is not aware of any member of the public having been injured by a blade
or blade fragment from a wind turbine.

Garrad Hassan Canada, Inc., “Recommendations for Risk Assessments of Ice Throw and Blade
Failure in Ontario”, May 31, 2007 at p. 12-13 (included in Champaign County Farm Bureau
report 12/11/07).

e Blade failure can occur in high wind-speed conditions. Ubarana, Vinicius & Giguere, Philippe,
General Electric Energy, “Extreme Wind Speed — Risk and Mitigation”, October 2007.

e According to GE Energy:

e The mode of failure of a wind turbine due to an extreme wind event cannot be generalized
and depends on the turbine type and configuration, as well as the specifics of the extreme
wind event and site conditions. Examples of possible failure scenarios include blade failure
or a tower buckling or overturning. When winds are above the cut-out speed, the wind
turbine should have its blades idling in a position creating minimal torque on the rotor. This
is the only safety mechanism other than the yaw control. If a grid failure were to occur in
conjunction with an extreme wind event—which is a likely scenario—the yaw control will
become inactive. The loss of yaw control could increase the likelihood of damage/failure in
the case of an extreme wind event. Also, the grid components/structures could also be part
of the potential windborne debris. At this time, GE has no modeling capability in place that
can predict the impact made to a wind plant if an extreme wind event occurs. Ubarana,



Vinicius & Giguere, Philippe, General Electric Energy, “Extreme Wind Speed — Risk and
Mitigation”, October 2007.

The safety system must have two mutually-independent braking systems capable of bringing the
rotor speed under control in the event of grid failure (as required through IEC specifications).
Garrad Hassan Canada, Inc., “Recommendations for Risk Assessments of Ice Throw and Blade
Failure in Ontario”, May 31, 2007 at p. 12-13 (included in Champaign County Farm Bureau report

12/11/07).

Professor Terry Matilsky of the Department of Physics and Astronomy, Rutgers University, has
calculated that it is physically possible for broken blades to be thrown up to 1,680 feet
horizontally. Matilsky, Terry, Rutgers University, “Part | — Basic Kinematics” at p. 2.

Recommended Action:

Members of the Study Group had differing views as to the degree of setback that is warranted
to protect against blade throw.

o Some WTSG members are of the view that the precautions and setbacks employed for

protection against ice throw (that s, 1.5 x (hub height + blade diameter) from occupied
structures, roads and public use areas) are also adequate to protect against blade
failure. This view is based on risk-based calculations done for icing situations which
consider the frequency of occurrence and the potential travel distance. Wahl, David &
Giguere, Philippe, General Electric Energy, “Ice Shedding and Ice Throw — Risk and
Mitigation”, April 2006. Using the recommended setback for ice is appropriate because
the physics of anything breaking off the blades, including the blades themselves, is
similar. Matilsky, Terry, Rutgers University, “Part | - Basic Kinematics” at p. 1.

Other WTSG members are of the view that a minimum setback of 1,680 feet is
warranted based on the potential for broken blades to be thrown that distance. To
protect safety and property on adjacent property, these members also believe that this
setback should be measured from the adjacent property line.



3. Decommissioning:

Definition of Issue:

e Once the operational life of the turbines has ended, arrangement must be in place that would
ensure the removal of the structures.

Information Assessment:

e lease Agreements between wind developers and landowners normally include provisions for
decommissioning, though these provisions are not necessarily uniform from project to project.

¢ In practice, decommission generally consists of removal of above-ground and subsurface
structures to a depth of at least 36 inches, grading and re-seeding of the surface, unless directed

otherwise by the landowner.
Recommended Action:

e Local decision-makers should enact zoning to require that the developer or operator
decommission (i.e., dismantle and remove) wind turbines and ancillary structures—

o At the end of the turhine’s useful life (as appropriately defined), or
o if the turbine is determined to be unsafe or detrimental to health, or
o If the turbine is in significant violation of applicable zoning requirements.

Local decision-makers may wish to consider different timelines and remedies for
decommissioning under the different circumstances set forth above.

At the landowner’s election, roadways and pads may remain in place.

e Local zoning should require the developer and operator to post a surety bond or other financial
assurance that is at least 115% of decommissioning costs (less salvage value) as calculated and
certified by a registered professional engineer. Calculation of the decommissioning and salvage
should be updated every few years and the fund amount adjusted accordingly.

e Local zoning should specify that wind turbines and ancillary structures that are not
decommissioned in accordance with zoning requirements are to be deemed a public nuisance.

e Upon decommissioning, all above-ground and subsurface structures should be removed to a
depth of at least thirty-six inches (36”) and the site returned, as closely as possible, to its
previous state (unless otherwise directed by the landowner).

e Some, but not all, WTSG members believe that the leasing landowner should be jointly obligated
with the developer and operator to ensure decommissioning since the leasing landowner is a
participant in the wind turbine development. These members also believe that
decommissioning is consistent with townships’ zoning authority for the purpose of preventing
nuisance, protecting public safety, and addressing community aesthetics.



* WTSG members requested a legal opinion from the Champaign County Prosecutor regarding
township authority to require decommission bonding or funding. That opinion is attached in

Appendix B.

¢ Some WTSG members believe that the Pennsylvania Model Ordinance for Wind Energy Facilities
provides a good example of decommissioning language for zoning documents.



4, Economics:

Definition of Issue:

* Wind energy projects have the potential to impact the local economy in the form of capital
investment, jobs, patronization of local businesses, lease payments to host landowners, tax
revenue, and property values.

Information Assessment:

e David Faulkner of the Champaign County Improvement Corporation conducted a study
examining the potential economic benefits to the community. Faulkner, David, Community
Improvement Corporation of Champaign County, “Economic Impact Study of Wind Farm
Development in Champaign County, Ohio”, November 13, 2007. The study utilized an economic
model that was developed by the National Renewable Energy Laboratory (NREL) specifically to
estimate the economic benefits from a new wind-energy facility. This model, the JEDI-WIND
model, calculates the direct, indirect, and induced economic benefits of new wind energy
facilities. National Research Council, “Environmental Impacts of Wind-Energy Projects”, May
2007 at p. 166-67.

o The JEDI-Wind model employs economic data developed from numerous operating US wind
farms and provides for the use of national statistics or the tailoring of the model to local
economic circumstances. The case of the Champaign County Economic Study utilized both
national statistics and specific local input data to calculate the economic benefits of the

project.

o Based on input from wind developers active in the area, the Champaign County Economic
Study estimates a capital investment of $190 Million to $570 Million, based on wind
generation of 100-300 megawatts in the county. Faulkner, David, Community Improvement
Corporation of Champaign County, “Economic Impact Study of Wind Farm Development in
Champaign County, Ohio”, November 13, 2007 at p. 3.

o The Champaign County Economic Study predicts that this investment in the area will result
in significant jobs, economic activity, and tax revenue during both construction and
operation.

* Some, but not all, WTSG members question the CiC’s findings and conclusions about
local economic benefit on the ground that although the report refers “local”
economic impacts, the supporting model utilized default data that reflects
statewide economic impacts. http://www.eere.energy.gov/windandhydro/
windpoweringamerica/docs/jedi wind model.xls (FAQ). Although the model
provides an option for inputting county or regional data to run a county or region-
specific analysis, the utilization of county or regional data in the Economic Study was
limited and unsupported. Furthermore, to estimate the secondary effects of a
wind-energy project on a region’s economy, the region must be geographically
defined. National Research Council, “Environmental Impacts of Wind-Energy
Projects”, May 2007 at p. 166. The Champaign County Economic Study does not
adequately define the geographic region over which new jobs, spending, and other




economic impacts are being distributed. For these reasons and other reasons, these
members believe that the report’s projections of “local” job and spending
generation are meaningless.

e Some, but not all, WTSG members feel that the CIC findings are representative of
Champaign County and the neighboring counties. The results represent general
economic impacts based on the JEDI methodology and Faulkner’s knowledge of the
local economy. See Faulkner, David, Community Improvement Corporation of
Champaign County, “Economic Impact Study of Wind Farm Development in
Champaign County, Ohio”, November 13, 2007 at p. 3.

e On the subject of the impact of wind turbine development on local property values,
the Champaign County Economic Study report concludes, “The only safe conclusion
one can draw from the body of work done on this is that there is no definitive
understanding or conclusion on the impact wind power development has on
property values.” Faulkner, David, Community Improvement Corporation of
Champaign County, “Economic Impact Study of Wind Farm Development in
Champaign County, Ohio”, November 13, 2007 at 5.

e In addition, a number of other organizations have made general conclusions about the
economic impacts of wind energy:

o According to Environment Ohio:

e “In 2001 Ohio spent $29 billion on energy, $16 billion of which was exported to other
states or nations. A homegrown clean energy strategy would reduce Ohio’s exposure to
price spikes, supply distribution, and other repercussions of our reliance on fossil fuels.”
Environment Ohio & Environment Ohio Research and Policy Center, “Ohio’s Wind
Energy Future”, November 2006 at p. 10.

® “Ohio has the infrastructure to be a leading manufacturer of wind energy technologies.
With a national investment in renewable energy and energy efficiency, Ohio could
potentially gain more than 22,000 manufacturing jobs. Over 13,000 of these
manufacturing jobs would result from an investment in wind power, which is more of a
job gain than any other state besides California. The installation and maintenance of
wind turbines is a homegrown industry, one that can provide more and better jobs than
coal-fired power plants. Over 1,000 companies, located throughout the state, would
benefit from increased wind energy production.” Environment Ohio & Environment
Ohio Research and Policy Center, “Ohio’s Wind Energy Future”, November 2006 at p. 11.

e Figure 7 of the Environment Ohio report estimates that Champaign County has the
potential to gain 50-99 jobs as a result of a nationwide investment in renewable energy.
The same figure estimates that the six surrounding counties have the potential to gain a
total of 800-1,744 jobs as a result of a nationwide investment in renewable energy,
most of which are predicted for Miami County.

e “Farmers with good wind resources could increase the economic yield of their land by
30 to 100 percent. This could make the difference between insolvency and survival for



many Ohio family farmers.” Environment Ohio & Environment Ohio Research and Policy
Center, “Ohio’s Wind Energy Future”, November 2006 at p. 12.

¢ “If Ohio were to take advantage of only 20 percent of [areas with wind speeds high
enough to support commercial-scale wind farms,] wind energy could provide 20 percent
of Ohio’s electricity needs in 2020 (or about 37,000 GWh per year.) The wind turbines
would cover only 0.03 percent of Ohio’s total land area, allowing farmers to grow crops
right up to the turbine base.” Environment Ohio & Environment Ohio Research and
Policy Center, “Energizing Ohio’s Economy, Creating Jobs and Reducing Pollution with
Wind Power”, August 2007 at p. 21.

o According to the American Farmland Trust, for every dollar of tax generated by residential
property, there is a cost to service those residences of $1.16. By comparison, the cost to
service commercial and industrial property is $0.27 for each dollar of tax revenue
generated. Faulkner, David, Community Improvement Corporation of Champaign County,
“Economic Impact Study of Wind Farm Development in Champaign County, Ohio”,
November 13, 2007 at p. 11.

o According to the American Wind Energy Association’s (hereinafter “AWEA”) “Wind Energy
and Economic Development: Building Sustainable Jobs and Communities,” the European
Wind Energy Association has estimated that, in total, every MW of installed wind capability
directly and indirectly creates about 60 person-years of employment and 15 to 19 jobs. The
rate of job creation will decline as the industry grows and is able to take advantage of
economies of scale. AWEA, “Wind Energy and Economic Development: Building Sustainable
Jobs and Communities,” cited in National Research Council, “Environmental Impacts of
Wind-Energy Projects”, May 2007 at p. 166.

Recommended Action:

To fully understand and evaluate the economic impacts of any wind energy project, local
decision-makers should require wind developers to provide an economic impact assessment
prepared with input from appropriate development agencies such as the Ohio Department of
Development and/or the Champaign County Community Improvement Corporation.



5. Environmental Impacts:

Definition of Issue:

* Wind projects, as all human development, can have an impact on local wildlife and wildlife
habitat.

Information Assessment:

¢ There are a number of federal, state, and local agencies that have primary jurisdiction over
these issues. The Ohio Department of Natural Resources has jurisdiction over Ohio wildlife
species. They are currently developing and adapting measures that will help wind turbine
projects avoid or minimize species impacts. U.S. EPA, Ohio EPA, the U.S. Army Corps of
Engineers, and other agencies have jurisdiction over wetlands, stormwater and surface water
impacts, and other potential environmental impacts from wind turbine developments.
Champaign Soil & Water Conservation District oversees drainage and erosion issues.

Recommended Action:

e Local decision-makers should coordinate with the above agencies concerning potential
environmental impacts from wind turbine projects.
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6. FAA Lighting:

Definition of Issue:

e The FAA requires wind turbines and other tall structures to utilize pulsing lighting for aviation
safety.

Information Assessment:

¢ Wind turbine lighting will be visible in the night sky and will be similar in character to the lighting
used for communication towers and other tall structures. This lighting may raise aesthetic
concerns. National Research Council, “Environmental Impacts of Wind-Energy Projects”, May
2007 at p. 143.

Recommended Action:
e Obstruction lighting must follow FAA requirements. Local decision-makers should consider

requiring the project to use the minimum lighting required. All lighting should be synchronized
within the development and, if possible, with other nearby wind power developments.

11



7. Fire/Emergency Response:

Definition of Issue:

e Asan operating turbine and a workplace, accidents can occur that will result in damage to
the facilities and/or worker injury. Accidents involving maintenance and operation staff are
unlikely, but possible and would require local response capabilities.

Information Assessment:

e Aturbine fire generally represents a risk only to the structure itself. Response units should
be able to handle a turbine fire should it occur by alerting neighbors and protecting the area
for ground level fires that may result.

Recommended Action:

¢ Local governments should request the turbine operator and construction crews to work
with emergency crews to be prepared to handle a turbine-related incident. In general, if a
fire in the structure occurs, the appropriate course of action is to allow the turbine to burn
out while the fire brigade prevents ground based fires from developing. Training for tower
rescues should also be included in any emergency preparedness plan. The resources and
training for emergency and fire response should be facilitated by the owner/operator of the

facility.
e Access to the turbine interior should be secured and strictly limited to authorized personnel.

e FEach turbine should have a first responder designation to assist emergency personnel in
locating the turbine in the event of an emergency.

e Local decision-makers should consult with providers of emergency medical airlift services to
determine whether a wind turbine proposal will affect helicopter access to the project site
and surrounding area.

12



8. Ice Shed/Throw:

Definition of Issue:

e Wind turbines can accumulate ice under certain atmospheric conditions. Shedding of this ice
from blades and other surfaces presents a safety concern, particularly below the turbine, that
should be considered during project development and operation. In the event that icing sensors
fail, ice can be thrown from the rotating blades and can travel a distance. Wahl, David &
Giguere, Philippe, General Electric Energy, “Ice Shedding and ice Throw — Risk and Mitigation”,
April 2006, at p. 2.

Information Assessment:

e Under normal operations, when icing occurs, the turbine will be shut down either automatically
or manually. The ice will then shed from the turbine blades before the turbine is re-started.
When the turbine is shut down, the risk is confined to an area close to the turbine tower.

Recommended Action:

e Appropriate safety concerns should be addressed by means of a setback. GE Energy, a major
manufacturer of wind turbines, suggests a implementing a safe distance equal to 1.5 times the
sum of the hub height and the rotor diameter. GE notes also that the actual “safe distance”
depends on turbine dimensions, rotational speed, and other factors. Some consulting groups
have the capability to provide risk assessment based on site-specific conditions. Wahi, David &
Giguere, Philippe, General Electric Energy, “Ice Shedding and Ice Throw - Risk and Mitigation”,
April 2006, at p. 2.

e Wind turbines should be designed with redundant safety mechanisms and procedures to
protect themselves by shutting down, either automatically or manually, when icing conditions
occur.

¢ Safety can be further promoted by utilizing appropriately placed signs and other public
education efforts warning the public of the dangers associated with wind turbines in winter

weather.

e Maintenance staff should also be trained to recognize icing conditions and should confirm that
shut down occurs when conditions dictate.

¢ Some, but not all, WTSG members recommend that because of the potential for injury or
property damage on neighboring properties, the above “safe distance” recommendation should
also be applied from the boundary of any adjacent nonparticipating property.

13



Definition of Issue:

As with any machine involving moving parts, wind turbines generate noise during operation.
Noise from wind turbines arises mainly from two sources: {1) mechanical noise caused by the
gearbox and generator, and (2) aerodynamic noise caused by interaction of the turbine blades
with the wind. Wind turbine noise can be generally classified as being of one of three types:
broadband, tonal, and low frequency. National Research Council, “Environmental Impacts of
Wind-Energy Projects”, May 2007 at p. 157.

Information Assessment:

Characteristics of Wind Turbine Noise:

Sound from wind turbines is generally classified as mechanical sound or aerodynamic sound.
Mechanical sounds are generally “tonal” in character, while aerodynamic sound from
turbines is generally “broadband.” The tonal sounds are generated by the machinery in the
nacelle, including the generator, gearbox, etc. Aerodynamic sounds result from the air
flowing over the blades and represent the characteristic “swish” or “whoosh.”
Aerodynamics sounds generally compose the most dominant type of wind turbine sound.
National Research Council, “Environmental Impacts of Wind-Energy Projects”, May 2007 at
p. 158.

Under certain conditions, aerodynamic noise from wind turbines has been described as
having a swishing, clapping, beating, or thumping character with a modulation that is not
well-masked by background noise. Van den Berg, G. P., Do Wind Turbines Produce
Significant Low Frequency Sounds?, 2004 at p. 4, 8; Pedersen, Eja, Noise Annoyance from
Wind Turbines—A Review, 2003 at p. 5, 22. In a stable atmosphere, such as at night, this
noise is louder than at daytime and {in the case of one cited wind turbine project) can be
heard at distances of at least up to 1 kilometer. In th